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1. Purpose

This analysis is prepared by the Mined Geologic Disposal System (MGDS) Waste Package
Development (WPD) department with the objective of providing a comprehensive, conservative
estimate of the consequences of the criticality which could possibly occur as the result of
commercial spent nuclear fuel emplaced in the underground repository at Yucca Mountain. The
consequences of criticality are measured principally in terms of the resulting changes in
radionuclide inventory as a function of the power level and duration of the criticality. The
purpose of this analysis is to extend the prior estimates of increased radionuclide inventory (Refs.
5.52 and 5.54), for both internal and external criticality. This analysis, and similar estimates and
refinements to be completed before the end of fiscal year 1997, will be provided as input to Total
System Performance Assessment - Viability Assessment (TSPA-VA) to demonstrate compliance
with the repository performance objectives.

2. Quality Assurance

The Quality Assurance (QA) program applies to this analysis. The work reported in this
document is part of the preliminary probabilistic evaluation of the waste package (WP). This
activity can affect the proper functioning of the MGDS waste package; the waste package has
been identified as an MGDS Q-List item important to safety and waste isolation (Ref. S.1, pp. 5,
16). The waste package is on the Q-List by direct inclusion by the Department of Energy (DOE)
as are the natural barriers of the Topopah Spring Welded (TSw) Hydrogeologic Unit, the Calico
Hills Nonwelded (CHn) Hydrogeologic Unit, and the Saturated Zone (SZ) barrier, a QAP-2-3
evaluation has yet to be conducted. The work performed for this analysis is covered by a WPD
QAP-2-0 work control Activity Evaluation entitled Perform Probabilistic Waste Package Design
Analyses (Ref. 5.2). This QAP-2-0 evaluation determined that such activities are subject to
Quality Assurance Requirements and Description (QARD) (Ref. 5.3) requirements. Applicable
procedural controls are listed in the evaluation.

All design inputs which are identified in this document ar for preliminary design and shall be
treated as unqualified data; these design inputs will require subsequent qualification (or
superseding inputs) as the waste package design proceeds. This document will not directly
support any construction, fabrication or procurement activity and therefore is not required to be
procedurally controlled as TBV (to be verified). In addition, the inputs associated with this
analysis are not required to be procedurally controlled as TBV. However, use of any data from
this analysis for input into documents supporting procurement, fabrication, or construction is
required to be controlled as TBV in accordance with the appropriate procedures.

3. Method

The following methods are used for evaluating the consequences of WP internal criticality:

The waste package temperature is determined as that at which the evaporation from the
water surface (assumed to be just covering the top most assemblies; see Assumption
4.3.16) will just balance the infiltration which is assumed to be the maximum credible, 10
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mmlyr (Ref. 5.18, Sect. 7).

* The drift wall temperature is determined by repository scale and drift scale hydrothermal
calculations summarized in TSPA-95 (Ref. 5.18).

* The power level of the internal criticality is that necessary to support the rate of heat
dissipation to the environment: (1) by radiation to the drift wall and conduction through
the rock invert which is driven by the temperature gradient between the waste package
and the drift wall; (2) by beating the infiltrating water from the general repository
temperature to the waste package temperature; and (3) by evaporation of the water (heat
of vaporization) from the surface of the pond within the waste package.

* The duration of the internal criticality is limited by the duration of the peak inflow (to the
waste package) of water moderator necessary to maintain the power level.

* The sustainability of this criticality with respect to the balance between fissile species,
which ar generally consumed by the criticality, and neutron absorbers, which are
generally produced by the criticality is verified by using SAS2H (Ref. 5.39) to calculate
the species amounts at several times during the criticality, and using these amounts as
input to MCNP (Ref. SAO) to calculate the kdr at each of the times.

* The radionuclide inventory found by using SAS2H is decayed after criticality shutdown
for several times up to 999,999 years, using ORIGEN-S (Ref. 5.39).

The following methods are used for evaluating the consequences of criticality external to the
WP:

* The average temperature of the critical mass is estimated as the boiling temperature of
water at 50 atnm The reason for this estimate is that the most probable place where a
reducing zone may occur is in organic material at the base of the tuff (Ref. 5.52), which is
typically 500 meters below the water table (Ref. 5.25. Figure 1-6), giving rise to a
hydrostatic pressure of 50 atm.

* The maximum power is determined as that required to maintain the average temperature
of the critical spherical configuration against beat conduction out from the sphere.

* The maximum sustainabl power is determined by assuming that all fissile material
transported to the critical mass by the missile material bearing water from one or more
degraded waste packages in the repository is burned (Assumption 4.3.8).

* The duration of the external criticality is determined by the duration of flow of fissile
material bearing water from the repository.

* The sustainability of the criticality and the increase in radionuclide inventory are
determined by the same methods as were used for the internal criticality, using the
computer codes, MCNP (Ref. 5.40), SAS2H, and ORIGEN-S (both Ref. 5.39).

Further detail on the specific analytical methods employed for each step is available in Section 7
of this analysis.
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4. Design Inputs

The design inputs identified in this document arc for preliminary design and shall be treated as
unqualified data; these design input will require subsequent qualification (or superseding inputs)
as the waste package design proceeds. This document will not directly support any construction,
fabrication, or procurement activity and therefore is not required to be procedurally controlled as
TBV.

4.1 Design Parameters

4.1.1 Spent Fuel Assembly Parameters

The fuel assembly upon which this calculation is based is the B&W 15 x 15 fuel assembly. The
mechanical parameters for this assembly type are shown in Table 4.1-1. Note that inches are
converted to centimeters exactly (2.54 cmrim.); this is not an indication of tolerance (accuracy),
but is done for consistency between calculations using English or metric units. The theoretical
density of U03 is 10.96 g/cmO (Ref. 539, Table M8.2.1). Non-fuel material compositions of
Alloy 825, water, Zircaloy-4, A 516 carbon steel, and 316B6A stainless steel-boron alloy are
taken from a QAP-3-9 analysis on material compositions (Ref. 5.5) and used in Attachment VII.

Table 4.1-1. Mechanical Parameters of B&W lSx5 Fxel Assemby

Parameter Value Units Metric Units Radius (cm) Ref.

Fuel Rods 2W /ssbly _ _ /assbly SAI

Fuel Rods on a Lattice Side side I A side 5.41

Guide Tubes 14 Iassbly 1 lassbly SA_.41

Instrumentation Tubes . /assbly _ /assbly S.41

Total Guide + Instrument Tubes 1 /assbly 1 /assbly
CladfTube Material ZIR 23RC-4 _ __ _ _ _ SA.T1

Fuel Pellet OD 0.3681 inches 0.9362 cm 0.468122 S.41
Fuel Stack Height 41.. inches 360.17: cm S.41

Mass of U 1021 lb 46_ kg 5.7

Mass of UO I M0. lb 526.4 kg S.41
Percent of Theoretical Density 9 % 9 % _ E41

Fuel Clad OD 0.43d inches 1.092 cm 0.5461 5.41

Clad Thickness 0.0264 inches 0.06731 cm . 5.41

Fuel Clad ID 0.37 inches 0.9575 cm 0.47879

Fuel Rod Pitch 0.561 inches 1.4427: an SA I

Guide Tube OD 0.53 inches 1.346: cm 0.6731 5.41

Guide Tube Thickness 0.01 inches 0.04 cm 5.41

Guide Tube ID. 0.491 inches 1.264 cm 0.63246

Instrumentation Tube OD OA90 inches 1.252 cm 0.62611 5.41

Fuel Assembly Envope 8.531 inches 21.6c1 an 5.41

* The inner diameters (Ds) above are calculated by subtracting 2 X thickness from the outer diameter (OD).
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4.1.2 Intact Waste Package Geometry Parameters

The intact waste package geometry parameters used in this analysis are taken from Reference
5.54. The dimensions are listed in Table 4.1-2 below. Figure 4.1-1 depicts the 21 Pressurized
Water Reactor (PWR) Advanced Uncanistered Fuel (AUCF) WP, its internals, and the material
specifications (Ref. 5.34).

Table 4.1-2. Intact WP Dimensions

Cotmaonent Dimension
_ ~~~~~~(cm)

Outer barrier length (skir cdge to 5335

Outer barrier skirt length (both 22.5
ends)

Outerbarrier innerradii 73.1
Outer balier outer radii . 83.1
Inner barrier length (overall) 466.5
Inner barrier Inner r"ii 71.095
Inner barrier outer radii 73.095

Fuel cell tube opening 22.9
Fuel cell tube thickness 0.5
Fad cel tube height 457.5
Criticality control panel/plate 0.7
thickness_ _ _ _ _

Criticality control panel/plate width 113.4

Criticality control long pancplate 122.1
(16 total) length

Criticality control short panelplate 73.0
(16 total) length
Criticality control panclAplate cutout
length (4 per long paneU2 per 56.7
short panel)

Criticality control panellplate cutout 0.7
width
Side and corner guide thickness 1.0



Waste Package Development
Title: Probabilitic Criticality Conequence Evaluation
Document Identifier: BIA000000-01717.020000021 REV 00

Design Analysis

Page 9 of 56

INTERLOCKING PLATE SIDE GUIDE
CRITICALITY CONTROL PANELS (6)

(CUTAWAY VIE.
(31686A)

\ 1~-.d
INNER BARRIER UD

(ALLOY 625)

INNER BARRIER UD
(ALLOY 625)

15pp,

SIDE COVER
FUEL (AS16)
CELL

OUTER BARRIER TUBE
(A516) (AS16)

I O CORNER G
(A516)

NER STIFFENER
516)

OUTER BARRIER I
(S16) OUTER BARRIER UD

UIDEo ~ \ A ).
INNER BARRIER

(ALLOY 625)

Figine 4.1-1. Advanced Uncanisterd Fuel Waste Package with Internals Shown
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4.13 Isotope Atomic Weights

The atomic weights of isotopes are listed in Table 4.1-3 below (Ref. 5.43 unless otherwise noted)
and are used in the number density calculations discussed-in Sections 7.2.1 and 7.4.4.

Table 4.1-3. Atomic Weights in glmole (Ref. 5.43)
Isowe ~MCINP ID Atornic Weight

0-16 8016.5SC 15.994915
nat. Mo 42000-SOC 95.94
Mo.95 4209S.5SC 94.905839
Tc-99 43099.5C 98.90627501 -
Ru-101 44101.50C 100.905576
Rh-103 45103.5SC 102.905511
Ag-109 47109.50C 108.904756
nat. Cd - 48000.5C 112A
Xc-131 54131.SOC 130.905069
Xe-135 54135.SOC 134.9063-
Cs-133 55133.50C 132.905355
Cs-135 55135.50C 134.90577
Nd-143 60143.50C 142.909779
Nd-145 60145.50C 144.912538
Sm-147 62147.5C 146.914867
Sm-149 62149.50C 148.91718
Sm-1S0 621505C 149.917276
Sm-lSI 62151S5C 150.919919
Sm-152 62152SOC 151.919756
Eu-151 63151.5SC 150.919338
Eu-153 63153.55C 152.921242
Eu-154 63154.5CC 153.923053
Gd-lS5 64155.5 C 154.922664
Gd-157 641S7.50C 156.924025
U-233 92233.5CC 233.039522
U-234 9223430C 234.040904
U-235 92235.50C 235.043915
U-236 92236.50C 236.045637
U-238 92238.50C 238.05077
Np-237 93237.55C 237.048056
Pu-238 9423850C 238.049511
Pu-239 94239.SSC 239.052146
Pu-240 94240.5C 240.053882
pu 241 94241.3CC 241.056737
Pu-242 94242.50C 242.058725
pu-243 94243.35C 243.061972
Am-241 95241.50C 241.056714
Am-242m 95242.SCC 242.059502
Am-243 95243.50C 243.061367
Cm-243 96243.35C 243.06137
Cm-245 96245.35C 245.065371
* From Reference S.5
* From Referece 5.33
**Linarly interpolated from Atomic Weights of Xe-134 and Xe-136 in Refcrence
5.33.
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Avogadro's Number [Na] = 0.602252 (g-mol)x 10' (Ref. 5.43, p. 933).

4.1A Far-Field Tuff Composition and Characteristics

The composition and characteristics of the far field tuff are shown in Table 4.1-1 (Ref. 5.48, p.
16 unless noted otherwise).

Table 4.1-4. Calico Hills/Prow Pass Nonwelded-Zeolitic Tuff

Paramets Y aMu
Mean Density 198 samples 1.746 g/cm' t
Mean Porosity 127 samples (Max = OA70**) 0.306*
Estimated Average Thermal Conductivity 1.38 W/m.K***.
SiO2 Wt% 69.1
TiO 2 Wt% 0.11
A120, Wt% 13.4
FC203 Wt% 1.13
MnO Wt% 0.05
MgO Wt% 0.94
CaO Wt% 3.22
Na2O Wt% 1.23
K2OWt% 2.64
P205 Wt% 0.01
LOI (volatile) Wt% 8.90
Total Wt% 100.7
e Average values obtained form the data in Reference 5.47, p. 7-11.
** Previous evaluation of the porosity data for this tuff indicated that the 47%

porosity data point was a statistical outlier (Ref. 5.47. p. 7-10) which was
probably anomalous, so that the maximum of the sample should have been the
maximum of the remaining 126 elements, 40% porosity.

*e Estimate is from Reference 5.31, p. 6 and is based on the average of two values
from the Calico Hills tuff unit.

In addition to the above major-element concentrations, 25 trace-element concentrations were
identified by parts per million (ppm) by weight (Ref. 5.8, Appendix C). Some of these trace
elements have high absorption cross sections, for example, Eu, Hf, Sm, etc. Previous evaluation
(Ref. 5.55, p. 5) indicated that none of these elements is contained in sufficient concentrations in
the tuff, with an adequate confidence in the nominal value, to be included.
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4.1.5 Properties of Saturated Uquid Water

Table 4.1-5. Properties of Saturated Water (Ref. 5.20, p. 656)

Temperature (IF) Pressure (psia) Specific Volume (ftb)

500 680.0 0.02043

510 743.5 0.02067

4.2 Criteria

This design analysis provides preliminary input for criticality analyses which evaluate whether
waste package designs meet the repository criticality control design criteria from requirement
documents. The Mined Geological Disposal System Requirements Document (Ref. S.11) and the
Engineered BarrirDesign Requirements Document (EBDRD, Ref. S.12) have criteria which
pertain to criticality analyses. Reference 5.12 is the lower level document and contains all of the
criteria listed in Reference 5.11. These requirements also apply to accumulations of fissile
material in the far-field because far-field consequences can have an impact on the WP design.
The WP is the source for material in the far-field and mitigation of significant consequences in
the far-field may require some modification of the WP (Engeneered Barrier) design. The criteria
cited in Reference 5.12 that have bearing on this analysis include the following:

4.2.1 From the EBDRD (Ref. 5.12);
"3.2.2.6 CRITICALITY PROTECTION -

A. The Engineered Barrier Segment shall be designed to ensure that a nuclear
criticality accident is not possible unless at least two unlikely, independent, and
concurrent or sequential changes have occurred in the conditions essential to
nuclear criticality safety. Each system shall be designed for criticality safety
under normal and accident conditions. The calculated effective multiplication
factor must be sufficiently below unity to show at least a five percent margin, after
allowance for the bias in the method of calculation and the uncertainty in the
experiments used to validate the methods of calculation.

[MGDS-RD 3.2.2.6.AJ10CFR60.131(b)(7)]

B. To mitigate the potential for nuclear criticality, the Engineering Barrier Segment
shall be designed and constructed to comply with the nuclear criticality
requirements specified by DOE order 6430.1A, 1300-4.

[MGDS-RD 3.2.2.6XB] [DOE Order 6430. 1A, 1300-4]"

4.2.2 From the EBDRD (Ref. 5.12);
"3.7.1.3 INTERNAL SRUCTURE REQUIREMENT

A. The internal structure shall provide separation of the waste forms such that
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nuclear criticality shall not be possible unless at least two unlikely, independent,
and concurrent or sequential changes have occurred in the conditions essential to
nuclear criticality safety. The calculated effective multiplication factor (kff) must
be sufficiently below unity to show at least a five percent margin after allowance
for the bias in the method of calculation and the uncertainty in the experiments
used to validate the methods of calculation (TBD).

[MGDS-RD 3.2.2.6.AJ [10CFR60.131(b)(7)J'"

The present DOE Office of Civilian Radioactive Waste Management (OCWRM) and Civilian
Radioactive Waste Management System (CRWMS) Management and Operating Contractor
(M&O) position is that the requirement cited in the above criteria based on 10CFR60.13 I(b)7,
being primarily of a deterministic nature, is not appropriate for postclosure disposal criticality.
Instead, the probability or risk based approach has been recommended to the U.S. Nuclear
Regulatory Commission (NRC) in the following two letters:

4.2.3 From Ronald A. Miner, Director, Office of Program Management and Integration,
OCRWM, to the NRC, Docketing and Service Branch, dated June 16,1995, which
included the specific recomrnendation to apply the above requirements only to preclosure,
and create the following new requirement for postclosure criticality:

"Postclosure criticality safety. The engineered barrier system shall be designed such that
the probability and consequences of nuclear criticality provide reasonable assurance that
the performance objective of §60.112 is met." (Ref. 5.4)

4.2.4 From Stephan J. Brocoum, Assistant Manager for Suitability and licensing, OCRWM, to
Michael J. Bell, Chief, Engineering and Geosciences Branch, Division of Waste
Management, Office of Nuclear Material Safety and Safeguards, NRC. which referred to
the above referenced letter, and specifically commented as follows:

"The DOE, thrfore, requests that consideration be given to the DOEs proposed revision
to IOCFR60.131(b)7 that would allow disposal criticality to be evaluated with risk-based
methods." (Ref. 5.6)

The analyses in this document are intended to provide values of, and justification for,
consequence parameters (specifically increased radionuclide inventory) plus probability
information which will be used as part of TSPA-License Application (LA) to demonstrate
compliance with the performance objective of §60.112 (or, as appropriate, other applicable
performance objectives in effect or proposed by the NRC at the time the. TSPA-LA analysis is
performed). The 'TBD" items identified in the above criteria will not be carried to the
conclusions of this analysis based on the rationale that the conclusions are for preliminary design,
and will not be used as input in design documents supporting construction, fabrication, or
procurement.
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43 Assumptions

All assumptions identified in this section will require verification (or superseding assumptions)
as the waste package design proceeds and should be treated as unconfirmed items for preliminary
design. For this preliminary design, that will not be used to support procurement, fabrication, or
construction, the assumptions are clearly identified and traceable to a source, but are not
procedurally controlled as TBV.

4.3.1 Principal Isotope (PI) burnup credit is assumed to be an acceptable method to account for
reduced reactivity of SNF in criticality evaluations. The basis for this assumption is CDA
Key 009 (Ref. 5.44). This assumption is used throughout Section 7.

4.3.2 The reference PWR fuel physical assembly selected for conceptual development is the
B&W 15 x 15 fuel type, which has been established as one of the more reactive PWR fuel
designs under intact fuel assembly and fixed basket geometry conditions (Ref. 5.16, p.
[.A.3-35). This assumption is used throughout Section 7.

4.3.3 The design basis spent nuclear fuel (SNF) characteristics within the physical assembly are
3.0% U-235 enrichment, 20 GWd/MTU burnup, as established by the M&O (Ref. 5.10,
Section 5). This SNF composition is assumed to be more stressing with respect to
criticality than 96-97% of the SNF inventory. This SNF composition is representative
only. It does not necessarily match any composition for a B&W assembly type specified
in the previous assumption. This assumption is used throughout Section 7.

4.3.4 For SNF, the list of "Principal Isotopes' previously established (Ref. 5.46, p. 4-4) for
long-term criticality control was used. The 29 principal isotopes are shown in Table
4.3-1. This assumption is used in Sections 7.3.2 and 7A.

Table 4.3-1. Princi ml Long-Term Bunup Credit Isotopes

| Mo-95 Tc-99 Ru- 101 Rh- 103

Ag-109 Nd-143 Nd-145 Sm-147 Sm-149

Sm-1S0 Sm-151 Sm-152 Eu-151 Eu-153

Gd-155 U-233 U-234 U-235 U-236

U-238 Np-237 Pu-238 Pu-239 Pu-240

Pu-241 Pu-242 Am-241 Am-242m Am-243

4.3.5 It is assumed that the cooling of the external criticality in the saturated zone will be
primarily by conduction. The basis for this assumption is that the maximum cooling
possible from the next largest physical mechanism, advective flow through the criticality
zone, is much smaller than the rock conduction, as is seen from the following calculation:

The maximum advective heat transfer is approximated by the mean advective flow
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(Darcy velocity) in the saturated zone (2 meters/yr, Ref . 1B., p. 7-2 1) multiplied by the
cross-section area of the critical zone (1.4 m radius, which is 6.16 ml cross-section ),
multiplied by the heat capacity of water (aproximated by 4200 Joules/kg-K, Ref 5.14,
which is also 4.2x106 Jouleslin-K), multiplied by maximum temperature change between
the critical mass and the far-field heat sink, and divided by the number of seconds in a
year (31.5x10'). TMe maximum change in temperature between the critical sphere and the
far field is given in Attachment I, and in Section 7.3.2, as PI(4irkR), where k is the
thermal conductivity (1.38 W/roK, Ref. 5.31, p. 6), P is the power generated by the
critical sphere, and R is the radius, 1.4 m. given above. The resulting conservative
estimate of advective heat transfer is 0.07P, which means that it can be no more than 7%
of the conductive heat transfer. This assumption is used in Section 7.3.2.

4.3.6 It is assumed that the maximum power from the worst case external criticality will occur
in the saturated zone, at the base of the tuff and will be at a pressure of 50 atmospheres.
The basis for this assumption is that the reducing material from original organic deposits
could not have been emplaced while the tuff was being deposited, and can, therefore, be
found only at the base of the tuff, which is approximately 500 meters below the water
table (Ref. 5.25, Figure 1-6), at which the hydrostatic pressure is approximately 50
atmospheres. A rapid onset of criticality could, of course, result in a temporary
overpressure, but that possibility is not considered according to the steady state
assumption (Assumption 4.3.7, below). This assumption is used in Section 7.3.3.

4.3.7 It Is assumed that the criticality is in a steady state so that the time independent heat
conduction equation can be used to establish the relation between criticality power and
temperature. The basis for this assumption is that over the thousands of years
(conservative estimate of reactor duration) the short period fluctuations will average out.
This assumption is used in Section 7.3.2 and in Attachment I.

4.3.8 First, it is assumed that the sustainable criticality power for the external criticality is
limited by the fuel replenishment rate from the infiltration of fissile material bearing
water from the repository. (This is lower than the maximum power identified in
Assumption 4.3.6, above and described in Section 7.3.3.) Secondly, it is further assumed
that the incoming fissile material can only provide that portion of the fissile material
which is above 1.37%, as is explained in Section 7.3.4 of this analysis and Section 7.7 of
Reference 5.52, where the argument was initially presented. The basis for the first part
of this assumption is that the criticality will begin when k,,just reaches 1, so that any
amount of fissile material consumed must be replaced by fresh fissile mateal in order to
sustain the criticality. The basis for the second part of this assumption is given in Section
7.3A of this analysis and Section 7.7 of Reference 5.52. This assumption is used in
Section 7.3.4.

4.3.9 The SAS2H module in SCALE4.3 (Ref. 5.39) is assumed to be applicable to analysis of
accumulations of fissile material in tuff. The basis of this assumption is that the 44 group
cross section library used in these calculations likely provides enough detail to cover the
more thermal spectrum (compared to PWRs) of the external accumulations adequately.
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This assumption will require future verification. This assumption was used in a previous
analysis (Ref. 5.53) to generate the data used in Section 7.2.2, and is also used in Section
6.1.

4.3.10 The SAS2H and ORIGEN-S modules in SCALE4.3 are assumed to provide reasonable
predictions of isotopic compositions for a low power criticality event over several
thousand years. The basis of this assumption is the demonstration in Section 7.4.2 that no
nonconservative trends exist by comparing the results of 100 year and 1000 year time
steps. This assumptions will require future verification. This assumption is used in
Sections 6.1, 7.2.1, 7.2.2, 7.4.3, and 7.4.4.

4.3.11 For external criticality, water infiltration has provided the mechanism for waste package
and SNF degradation, as well as the mechanism for actinide transport to the far field
environment. This assumption is used throughout Sections 7.3 and 7.4.

4.3.12 The material compositions for tuff in the far field is assumed to be represented by the
major constituents of Calico Hills/Prow Pass nonwelded-zeolitic tuff taken from
References 5.47 and 5.48. Portions of these formations fall within the saturated zone.
This assumption is used throughout Sections 7.3 and 7.4.

4.3.13 The accumulation of UO2 in saturated tuff is assumed to be represented by a spherical
homogeneous mixture of UO 2htuff/water. Fracture distributions and densities in the tuff,
size and density of potential uranium deposits, and presence and composition of reducing
zones within the tuff are unlknown. This assumption is used throughout Sections 7.3 and
7.4.

4.3.14 The power level of the internal criticality is that necessary to support the rate of heat
dissipation to the environment: (1) from the lower half of the waste package, by
conduction through the rock invert which is driven by the temperature gradient between
the waste package and the drift wall; (2) from the upper half of the waste package, which
is assumed to be uncovered, by radiation from the package surface to the drift wall; (3)
by evaporation of the water from the surface of the pond within the waste package. This
assumption was used in Reference 5.54, which is the basis for information provided in
Sections 7.1 and 7.2.

4.3.15 In determining the temperature gradient for Assumption 4.3.14, the drift wall temperature
is determined by repository scale and drift scale hydrothermal calculations summarized in
TSPA-95 (Ref. 5.18). This assumption is used throughout Sections 7.1 and 7.2.

4.3.16 In determining the temperature gradient for Assumption 4.3.14, the waste package
temperature is assumed to be just large enough that the evaporation from the water
surface (assumed to just cover the top most assemblies) will just balance the water inflow
to the package which is assumed to be at the maximum high infiltration rate 10 mm/yr
(Ref. 5.18. TSPA-95). The basis for this assumption is that the Internal criticality is
moderator limited, so that it is necessary to maintain the water level in order to maintain
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the criticality. It turns out that even for this maximum possible infiltration rate, this waste
package temperature is significantly less than the boiling temperature. This assumption is

stated in Section 3.0, and is used throughout Sections 7.1, 7.2, and 7.3.4.

4.3.17 The duration of the internal criticality is limited by the peak inflow of water necessary to
maintain the power level estimated according to Assumption 4.3.14. The basis for this
assumption is the same as the basis for Assumption 4.3.16 to which it is closely related.
This assumption is used throughout Sections 7.1 and 7.2.

4.3.18 The fresh fuel bias and uncertainty for MCNP is approximately 0.015 (Ref. 5.45, p. 6-
221). The preliminary SNP bias and uncertainty is approximately 0.06 (Ref. 5.45, p. 6-
221). These uncertainties were used in a prior unverified analysis. This assumption is
used throughout Section 7.

4.3.19 The deterministic based requirements in the EBDRD (Ref. 5.12) are assumed not to apply
to postclosure disposal criticality. The basis is the ongoing interaction between DOE and
NRC to change the requirements to allow a probabilistic approach to postclosure disposal
criticality as indicated in Section 4.2. This assumption is used throughout Section 7.

4.3.20 It is assumed that the mobilization (removal from the waste package) of the fissile
material is much slower than the dissolution of the SNF. The consequence of this
assumption is that the removal of the fissile material from the waste package is limited by
the water flux through the waste package, or incident on the waste package. The basis of
this assumption is the analysis given in Reference 5.52, Section 7.2. This assumption is
used in Section 7.3.4.

4.4 Codes and Standards

American National Standard on "Criticality Safety Criteria for the Handling, Storage, and
Transportation of LWR Fuel Outside Reactors", ANST/ANS-8. 17, 1984.
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6. Use of Computer Software-

6.1 Scientific and Engineering Software

SCALE 4.3 (Ref. 5.39), which includes the SAS2H and ORIGEN-S modules used in this report,
has not been qualified according to QA procedures. The SAS2H and ORIGEN-S results for
external criticalities of this analysis, therefore, shall be treated as unqualified data. SCALE 4.3
was run on HP Series 735 Workstations. SCALE 4.3 is an appropriate tool to be utilized to
determine the composition and characteristics of PWR spent fuel and has been demonstrated to
run correctly on the UP 735 workstations (Ref. 5.49). This code has been validated for this
application by ORNL (Ref. 5.56). The application of SAS2H to accumulations of fissile material
in tuff and to long term low power depletion due to a criticality event does not fall within the
ORNL range of validation and must be validated in the future. The 44 group cross section library
used in these calculations likely provides enough detail to cover the more thermal spectrum of
the external accumulations adequately (Assumption 4.3.9). In addition, the ability to cover the
long term low power depletion calculations is checked in this report (Section 7.4.2) by
comparing the results from two different time step sizes (100 and 1000 years; Assumption
4.3.10).

MCNP4A (Ref. 5.40; CSCI# 30006 v4A) was tun on HP 735 Workstations. MCNP4A is
qualified according to QA procedures and was obtained from the SCM in accordance with
appropriate procedures. MCNP4A is utilized to determine the criticality potential SNF and of
fissile material accumulations in the far field environment external to the repository and is an
appropriate tool for these purposes, and was used within the range of validation.



Waste PacDoDvelopment Design Ana!yvsl
Title: Probabilistic Criticality Consequence Evaluation
Document Identifier: BBAOOOOOO-01717-0200-00021 REV 00 Page 22 of 56

The results from MCNP cases are reported as kff ± 2o. kff is the final estimated combined
collision/absorption/track-length k., reported in MCNP. 2a is twice the standard deviation of the
calculated value and kff ± 2a approximately represents the 95% confidence interval of the result.

There are biases and uncertainties associated with a criticality calculation. How these biases and
uncertainties are treated in criticality calculations is covered in the American National Standard
on "Criticality Safety Criteria for the Handling, Storage, and Transportation of LWR Fuel
Outside Reactors" (see Section 4.4). The fresh fuel bias and uncertainty for MCNP is
approximately 0.015 (Ref. 5.16, p. II.A.3-3S). The fresh fuel bias and uncertainty is appropriate
for application to the external accumulations of fissile material investigated in this analysis.

The CDB LWR Radiological PC Database (CDB-R, Ref. 5.13), CSCI: A000OOO-02268-1200-
20002 vl.1, was used to obtain the radiological characteristics of the thernal/shielding DBF.
The CDB has been qualified by the Office of Civilian Radioactive Waste Management for use in
work subject to the requirements of the QARD (Ref. 5.3). The CDB was installed on an IBM-
compatible PC in accordance with the User Manual for the CDB-R (p. 1, Ref. 5.15) and was
obtained in accordance with the QAP-SI series procedures. Use of the SNF radionuclide
inventories from the CDB is appropriate for this design analysis and is within the range of
validation performed for the CDB.

6.2 Computatfonal Support Software

LOTUS 1-2-3, Release 4.01 for Windows was used to calculate the isotopic number densities for
the spent nuclear fuel and tuff/waterlUO 2 mixtures investigated. Details of the equations and
used of the spreadsheet are provided in Section 7.
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7. Design Analysis -

This design analysis is presented in five sections. Sections 7.1 and 7.2 deal with internal
criticality. The first gives the basic parameters of the criticality, and the second gives the results
of the neutronics evaluation; increase in radionuclide inventory and change in kd. Sections 7.3
and 7.4 deal with external criticality in the same way as the internal criticality sections. Section
7.5 summarizes the previous estimates of probability associated with the critical configurations
and lists the data items expected to be obtained within the next year to improve these estimates.

7.1 Internal Criticality, Basic Parameters

7.1.1 Waste Package Nominal Criticality Confguration

The purpose of this section is to summarize the 21 PWR AUCF WP internal degraded
configuration for which the consequences of criticality have been modeled, and provide a brief
summary of the progression of WP degradation from the initial configuration to the configuration
for which criticality may be of concern. Further detail on the information presented here can be
found in the Second Waste Package Probabilistic CriticalityAnalysis: Generation and
Evaluation of Internal Criticality Configurations (Rf. 5.54) and the Emplaced Waste Package
Structural Capability Through Tirne Report (Ref. 5.50).

7.1.1.1 Basket Collapse

This section discusses the four primary basket components responsible for maintaining the initial
configuration of the WP, and the anticipated changes in the WP configuration which will occur
as a result of their degradation following WP breach. These are the side and corner guides, the
neutron absorber plates, fuel cell tubes, and the fuel assemblies themselves. Prior to WP breach,
the interior of the WP is filled with an inert gas, and no degradation of the internal components
would be expected. The inert environment is lost on first pit penetration of both WP barriers,
which TSPA-95 (Ref. S.18, Sect. 5) predicted would occur for a majority of WPs (typically 80%
or more) within 2000 to 10,OO years after emplacement under most of the 83 MTU/acre
scenarios. However, those scenarios which considered that the remaining carbon steel could
provide cathodic protection for the inner barrier showed much longer times to first pit penetration
(in the 10,000 to 100,000 year time frame)

The AUCF WP side and comer guides are fabricated from 10 mm thick carbon steel plates.
Reference 5.50 indicates that the side guide will fail by bending at a thickness of 2.9 mm if thre
is no backfill loading the basket. Reference 5.50 estimated that this failure would occur within 60
to 340 years following WP breach for the 83 MTU/acre case without backfill using the TSPA-95
carbon steel corrosion model. Failure of the side guides will cause the bottom row of fuel
assemblies to shift downward to touch the inside of the inner barrier. As the criticality control
plate assemblies also rest on the top of the side guides, the entire basket structure should also
shift downward. Since the corner guides are under less loading, their failure should occur shortly
after failure of the side guides. Failure of the comer guides will result in the assemblies on the
end of the second row from the bottom to shift downward to touch the inside of the inner bamier.
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The assemblies above them should remain in place until sufficient degradation of the neutron
absorber plates which support them has occurred.

The fuel cell tubes are also fabricated from carbon steel and have a wall thickness of 5 mm. The
tubes will fully degrade before the failure of the side guides or the criticality control plates. In
analyzing the criticality control plates, it was determined that the plates could maintain the basket
and SNF assembly configuration without structural support from the tubes. Failure of the tubes
will, therefore, not cause collapse of the basket, so no specific analysis was performed for the
tubes. However, the remaining corrosion products occupy a greater volume than the original
tubes and are fairly insoluble. Thus their presence may have some impact on WP internal
criticality.

The AUCF WP neutron absorber plates are fabricated from 7 mm thick borated Type 316L
stainless steel plates. Reference 5.50 found that the horizontal absorber plates will bend once 2.5
mm of thinning has occurmd, and the vertical plates will buckle after 5.36 mmn of material is
removed. Reference 5.50 made a preliminary estimate that it will take 2000 to 8500 years
following breach of the WP for general corrosion of both sides of the neutron absorber plates to
remove the 2.5 mm of material that would be required for bending to occur. It was estimated to
take 4300 to 18,000 years to remove the 5.36 mm of material that would be required for buckling
of the vertical plates. Bending will occur first at the ends of horizontal long criticality plates,
causing the assemblies in the two side columns to drop down. Final collapse of the basket will
occur due to bending of the horizontal plates supporting the assemblies (which would be
expected to occur at a time later than the bending of the ends because the plates are supported on
two sides) or buckling of the vertical plates. Final collapse will leave the center three columns of
fuel assemblies resting on the bottom of the inner barrier. -

Finally, Reference 5.50 also evaluated possible mechanisms for denting or crushing the fuel
assemblies such that they no longer provide an optimum geometry for criticality. It was
concluded that denting of the fuel rods would not occur because there is sufficient void space for
expansion of the corroding basket materials, thus preventing them from causing any load on the
fuel assemblies. Preliminary structural analyses were also performed which determined that the
bottom-most fuel assemblies would be capable of supporting the entire degraded basket structure,
and all fuel assemblies above them, without being crushed. Based on this information, the
assumption of intact fuel assemblies for criticality analyses is appropriate and conservative until
significant corrosion of the fuel rods and spacer grids has occured. Efforts to estimate the
amount of corrosion required for such failures are currently under way.

Figure 7.1.1-1 shows the initial and degraded waste package internal configurations. As will be
discussed in the following sections the final stage, where complete degradation of the basket
components has occured, will be the primary configuration of concern for postclosure internal
AUCF WP criticality.



wdeo DflIeagno fll,,ftIPh Mnmg ftIUL

( (
flonkin Analvnrd

19990L� 9

Title: Probabilistic COiticality Consequcce Evaluation
Document IdentIfier: BBAOOOOOo-01717-02 00-0021 REV 00 Pa!e 25 of 56

luifial Configuration
Side Guide Fuilure

60 to 340 years afterWP breach
Comer Guide Falure

100 to 500 years after W} breach

Long Criticality Contol Plates
Bend at Ends

2000 to 65OO years oft WP breach

Complete Basket Collapse Complete Basket Degradation
2000 to 18000 years after WP breach 5700 to 24000 years
(vemsda otpl.e sStIMbetwen assmblis) dkr WP breach

Figue7.1.1-1. InialandDegraded Waste Packae Itern Cfiguraons



Waste Packagie Development Design Analyils
Title: Probabilistic Criticality Consequence Evaluation
Document Identifier: BBAOOOOOO-01717-0200400021 REV 00 Page 26 of 56

7.1.1.2 Neutron Absorber Loss

As discussed above in Section 7.1.1.1, the degradation and collapse of the basket will leave
behind a significant amount of iron, nickel, and chromium oxide corrosion products. In addition,
the boron in borated stainless steel is in the form of a boride of iron (or one of the other metal
components of stainless steel). Since such borides are generally found to be very stable (as
described in Reference 5.25), the borides can be assumed to oxidize much more slowly than the
iron, and some fraction will be trapped in the solid iron/chromiumnnickel oxide matrix of the
corroding stainless steel. Oxide corrosion products from the carbon steel components will also
contribute to this trapping process.

Reference 5.54 performed an evaluation of the times required to remove specific amounts of the
oxide corrosion products and the trapped boron from a WP which is assumed to be penetrated
only on top and filled with water. A scenario which could lead to this configuration is based on
the assumption that there will be very little probability of penetration of the lower portion of the
waste package barriers before penetration of the upper portion, because such an outside-in'
process would require pit growth to a depth of 12 centimeters against gravity. The scenario
begins with penetration of the upper portion of the barrier in 3000 to 5000 years; during much of
the time before 3000 years the barrier temperature is above 90'C, and the aqueous corrosion rate
of corrosion resistant inner barrier is modeled as being relatively high (Ref. 5.18), which is the
reason why the penetration time is so short. After penetration of the upper portion of the barrier,
penetration of the lower portion can begin from the inside out. By this time, however, the
temperature is likely to have dropped below 501C where the TSPA-95 inner barrier corrosion
models predict very small corrosion rates (Ref. 5.18). Because of the present uncertainty in the
corrosion model, the probability for achieving a water-filled configuration as a result of this
scenario has not yet been estimated. It is expected to be small.

Under such a flooded "bath tub" scenario (which is a required precondition for any internal WP
criticality), removal of the oxides is accomplished by dissolution and removal via flushing
through the upper portion of the WP. Reference 5.54 assumed that by the time oxides are
dissolved, the trapped boride will have oxidized and will also dissolve, in which case it will be
quickly flushed out of the package. The alternative is that the boron would still be solid boride,
in which case it could remain in place (clinging to the remaining solid iron oxide, or fuel rods) or
it could fall to the bottom of the package. The preliminary analysis in Reference 5.54 found that
a flooded WP did not exceed a k13 of 0.91 (used as the delimiter for criticality in that reference)
until only 90% of the iron, nickel, and chromium oxides (uniformly occupying approximately
26% of the interior void space), and 5% of the initial boron remained. By this time, all internal
plates, guides, and tubes had completely degraded. Thus, the first four degraded configurations
identified in Figure 7.1.1-1 are of no concern from a postclosure criticality standpoint. Flushing
times required to remove this material ranged from 12,000 year to greater than 100,000 years,
depending on a number of assumptions such as the fraction of trapped boron, the inflow rate, the
solubility of the oxides, the efficiency of the flushing process, and the drip rate of water onto the
package.
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7.1.2 Determination of Power, Temperature, and Duration

The internal criticality scenarios evaluated thus far simulate a flooded waste package that is
gradually approaching a critical condition (kdrl) as a result of positive reactivity insertions
caused by a slow loss of boron and iron from the package interior. Once a waste package reaches
a kff of 1, continued small positive reactivity insertions will cause the power output of the waste
package to begin to slowly rise (i.e., a long reactor period). If the power exceeds a certain limit,
the rate at which water is consequentially removed from the waste package will exceed the rate
of input, and the resulting water level drop will provide a negative reactivity insertion driving the
waste package back towards a subcritical condition. Conversely, if insufficient power is
produced, the water level will be maintained and the exchange process discussed previously will
continue to remove dissolved boron, thus providing a continued source of positive reactivity
insertions until the point of equilibrium is achieved. The maximum steady state power can then
be estimated by determining the power required to maintain the bulk waste package water
temperature at the point where water is removed at the same rate that it drips into the waste
package. The waste package must produce sufficient power to rise the temperature of the
incoming water to this equilibrium value, as wel] as account for the heat of vaporization and
heat losses to the environment by radiation and/or conduction. Preliminary calculations, which
are provided in detail in Reference 5.54, have shown that at a water temperature of 57.4C, the
evaporation rate will match the maximum TSPA-95 rate at which water drps into a WP located
beneath a flowing fracture (191 liters/yr. Ref. 5.18, Sect. 7). The thermal power required to raise
the water temperature to 57.4 C, while at the same time compensating for heat losses to the
environment is 2.18 kW.

7.2 Internal Criticality, Neutronic Evaluation

The neutronic evaluation procedure for the far-field criticality involves three tasks as indicated
below:

1) SAS2H burn calculations for intact fuel assemblies were run in a separate analysis
(Ref. 5.53) and the results are displayed and utilized in this analysis,

2) Spreadsheet calculations of compositions from various duration criticality events
using information from step 1, and

3) MCNP calculations of kdrbased on compositions from a 15,000 year decay case
and the various duration criticality events.

7.21 Radionuclide Increase Resultng From an Internal Criticality

To evaluate the effects of a criticality on the radionuclide inventory of a waste package, the
computer code ORIGEN-S was run using the PWR criticality design basis fuel, and the steady
state power of 2.18 kW discussed above. Ile criticality was assumed in References 5.53 and
5.54 to occur after the fuel had aged/decayed for 15,000 years and was maintained at the above
mentioned power for three durations: 1000, SOO and 10,000 years. The maximum duration of
10,000 years is based on the assumption that it is the upper bound for the conditions supporting
criticality (high infiltration, integrity of the lower part of the barrier, sufficient fissile material and
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void space remaining). The output of these runs was the radionuclide inventory, in curies, at the
times corresponding to the end of each criticality, and at fuel ages (time since reactor discharge)
of 45,000 and 65,000 years (Ref. 5.53, Atts. VII-XI). In addition a fourth, decay-only case was
run to determine the radionuclide inventories at the above times for fuel which did not
experience a criticality event (Ref. 5.53, An. VI). The percentage increase in the inventories of
36 of the isotopes examined in TSPA-95 is provided in Reference 5.54. The overall effect of the
criticality on the radionuclide inventory can be summarized by the percentage increase in the
total curies, over that of the decay-only case, for the 36 TSPA-95 isotopes. Table 7.2.1-1 shows
this comparison. The explicitly stated times are measured from emplacement. Figure 7.2.1-1
graphically shows that even the 10,000 year duration criticality does not increase the inventory of
the 36 isotopes above that at the time the criticality began. In addition, the criticality appears to
have no significant long-term effect on the inventory of these isotopes. Within 25,000 years the
total inventory of these 36 isotopes in fuel assemblies which experienced a criticality can barely
be distinguished (10%) from the inventory in fuel assemblies which did not experience a
criticality. Furthermore, Table 7.2.1-2 indicates that the increase in the total inventory of the 36
TSPA-95 isotopes in a fuel assembly which experiences a criticality at 15,000 years does not
exceed that of the worst decay only fuel, which is represented by the PWR thermallshielding
DBF.

Table 7.2.1-3 shows that the total increase in the inventory of the 36 TSPA-95 isotopes per unit
burnup for the PWR criticality DBF is comparible to the in-reactor burn with =400 years of
decay. Note that Table 7.2.1-3 gives the increment in Curies due to the specified bum, while
Table 7.2.1-2 gives the toal Curies after the specified bum. These results ae consistent based on
the fact that the short lived isotopes present from the in-reactor bum have decayed by 400 years.
It is just these short lived isotopes which are not present after the long post-closure criticality
bums. It should be noted that the comparison of the 10,000 year burn increment in totoal Curies
with the meaningful 400 year Initial decay shows only a 2% Increase. All calculations are
performed in Attachment VIII Tables 7.2.1-4 through 7.2.1-6 provide detailed inventories of the
36 isotopes, and the percentage change from the decay-only case, for the 1000, 5000, and 10,000
year criticalities.

Table 7.2.1-1. Percentage Increase in Total Curies of the 36 TSPA-95 Isotopes

Duration of Criticality Percent Increase at End Percent Increase at Percent Increase at
(years) of Criticality 45,OO years 65,0 years

1000 8.5% (16k years) 0.73% 0.73%

5000 15% (20k years) 4.2% 3.7%

10,00.0 24% (25k years) 9.9% 6.5%
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Table 7.2.1-2. Total Curies of 36 TSPA-95 Isotopes Per Assembly

Fuel Age (years since ) 16000 20,000 25,000 45,000 65,000

PWR Thermal/Shielding DBF, Decay Only' - 1.7e02-

PWR Criticality DBF, Decay Only I .4e+02 1.2e+02 9.8e+0l S3c+01 3.2e+01

PWR Criticality DBF, 1000 yr Crticality 15e+02 . 5.4e+01 3.3e+01

PWR Criticality DBF. 5000 yr Criticility 1."+02 S.e+01 3.3e+0l

PWR Criticality DBF, 10.000 yr Criticalimy , - 1.2e+02 5.8e+0l 3.5e+01
* - Information for this fuel obtained from the CDB-R (Ref. 5.13).

Table 7.2.1-3. Total Curies of 36 TSPA-95 Isotopes Per Unit Burnup (CilGWd) Per Assembly

Incremental ~ Fuel Age (years since discharge)-
Burnup (GWd) 30 400 15,0 16.000 20,000 25,000 145,000 65.000

PWR Criticality DBF, 9.3e+00 l3e+03 1.2e+02 1.6e+01I .5eO1 1.3e+01 I.le+OI 5.7e+00 3.5e+OC
Decay Only

PWIORO Criticality DEF 3.&e-02 3.Oe.02 2.6e+01 2.6e+0

PWR Criticality DF, .- Ol . I.Ie+02 - t.le+01 S.3e
5000 yr Criticality ____

PWR Criticality DBF, 3.3e.01 - .8e4.0I 1.3e4-01 7.9e
10,000 Yr Criticality 3.8e-0i _ I___K_ _ I_ ___

Inventory of 36 TSPA 95 Nuclides ua a Function of Tlh for a PWR SNF
Assembly After A 10,000 Year CrItIcalty

Starting at 15,0OO Years

1AOE4w

1.006$02 _ _ _ _ _ _ I _ _ _ _ _ _ I _ _ _ _ _ _ I _ _ _ _ _ _ I I__ _ _ _ _ . _ _

I
1I

4 1.45A2 -

4COMMO

Fuel Age byara)
WOOO

I-...- .- eayO*d- lO. Y WaF~ssb

Figure 7.2. 1-1
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Tabe 72.1-4. Effects of 1000 Year Criticality on Ihe Radionuclide Inventory of a PWR Fuel Assembly (Ref. 5.54)

Aet. I A" . Mi)
e Blr-a bes et

_ _ _ : _ _ _ _ _ _:

ac227
am241
S242.
a0233

C 14
2M44

C24S
CM246
cs13S
1129

nb 93a
nb 94
np237
p&231
WI*l

p6107
pu236
pu239
P.240
pu241
30243
r&224
v.226

so79
Miss1
.n312
tC 99
1:1229
tb230
th232

0233
.234
.235
.234
a23$

2.0-SO0
4. 5.-S0l
4.9.-00S
1.7.-SO)

2.1.-SO)

2.0.-Cal
6.S.-o00

1.90-001
3.6.-Cal
4.09.-OSS .e-902
2: 'a""2.6o-002
2. 9..OOO

3.20.000
2.70-001
S. 0*-002
9.00-006
1.64-001
7.9.-Sal
1.30-001
3.84.000
I.l.-002
9 2.-:002

1.84-*0012
1.34.001
. ..... I

4.3o-003
2.2.-SO)
0.84.000

4.5.SOS60
0.0.-Ooo

2. 14.003
2. 8-001
S. g.-00S
3.5.-001
1.4e.-SS
3.5.-00l
4.30-003
5.84-002
2. 4-002
0.84.000
1.o4-002
2.S..001
2. 1.-0S
2.7*-001
6.0.-SO)
9. 4-5003
1.40-00d
O.09.000
1.2e-oe0
3.7o*000
1.2.-002
9.32-002
* .00-00e
2.So-002
6.70-001
1. *0-002

1.10-001

I Ditt. * Di0t.

1.6001 4.9.-SM
1.20-.00 1.0-.000

N/A 1.4"-as)
7.2eeO 2.3o-002
2.14.000 6.7.-SOS

WuA 1.2o0-02
L.4oo000 -2.2.-00S
6.2.-0OS 9.84-006
9.90-001 1.4.-SO)
4.S0-001 2.9.-DOS

4.0a.001 4.84-006
2.50-001 7.2.-004
1.6..001 4.90-004
0.84.000 O.0o.MO0
3.BG-O0i 7.2.-SOS

W1A 2.1.1-SOC
9.7*-001 7.2.-S0l
4.3a.000 6.7.-Ol
1.50.001 2.34.000

-3.7.-00l -7.20-004
-1.3.-00l -7.2.-SOS
0.84.000 0.4.-000
7.3e-01 7.2-6e04

N/A 1.7.-Sal
5.10-001 7.2*-004
5.3*-001 1.4o-o02

-5.7*-001 -7.2.-SOS
-2.2o-001 -1 .4-004

7.00-000 0.00-000
-6.84-001 -1.4o-004

9.00-001 4.30-003
-4.40-001 -7.2e-005
7.90-001 7.30-004
0.0.-000 0.60.000e .offt oo . o

4S.000 yr
Act. Sell

e. *4 es1. 8-002

3. sl-o)
1."o-007
S.e-oo00
2. 50-004

1. 40-0062.1e-e0S

3. 40-001
7.a 10-0

1.84-002
2.1.-Col

2. 84-002

.8.0-007

7.o-.002

2.0o-0042. 10-001
2. 60-007
7.10-502
0.00.000

2.4..800
1 0--001
2.2o-S01
2. 50-607
6.7.-OS)

1 .60-002

1.30-001
I.A.-RAl

Arv tn. MttptDnn.

1. o-002
2.84-004
0.04.000
2.60-002
1. .-007
0.0 e0oo
2.0e-004
1. 3.-64
2.0-O00
O.8-003
3.4.-001
S.e0-S00
3. $&-001
1.84-002
2.1.-S00l
2.84-002
0.84.000
*. 5S001
1. 3.000
2.60-004
2. 6.-001
2. Is-001
2 .50-007
7.S.-002
o .0..000
1. 0.-001
3.4..000
S. 1-00
2.2.-0el
2.8e-007
6.7.-SO0
6.3.-001
1.5.-002
1.3.-001
1. 10-001
I d.AtAI

3.8-4o00
-.150000
0.084000
7.2a.000
2.50-000
0.804400

-1.5.e00
9.5o.000
1.00400
4.5"-001
2.90-001
4.10-001
2.6-0al
3.84e000
4.7.4*01
3.4.-CO0
0.o4400
6.7.-401
3.6.OO0

-1.10-000
-3.90-001
4.70-001
3.84-001

7.z-00
0.0e-000
0.e4.000
S. of-Do
*.oe.o0o
4.51-001
3.6.-0o0

.0.8.000
9.844001

-1.6.401
0.00000
0.844000
9 O.Aftli

I Di0t.

5 .84-004
-o .o-006
0.84.000
3.9.-OS)
7.1.-Sos

.0.84000
-1.68-006

2.3o-007
3. S.-SO)
7.5.-O0S
1.9.-SO)
3.9o-006
1.9.-SO)
1.60-004
1.9.-OS)
1.9.-004
e .00-000
5 .40-001
9.4o-002

-S .8-006
-1.9-003

1.90-00)
1.90-009
9.40-004

6 .0.-SOS

6.00-000

1 .84-002

0.00.000

S.90-001
0.04-000
1.14-002

-1.9 -004
0. 00000
0.00.-00
I.-00r

65.000 yr
Act. SM I

1.30--002
3. 0-SOS
0.0e. 00
4.3.-SO0

1.24-006
0.84.050

3 .0-005

4:1e oeo

7.24-0OS
0.84t-000

6.6.-Oes

3. 4-001

2 .3*-001

2.e.-OS)

0.84.000

2.40.001

2 .-&001
I.A.-007
4.90-eos
0.04.000

2 .90-001

1 .4.-Cal
.10401

7 1.- SOl

Act. lei) I 01ff. I D1ff.

1.30-600 2.3o0o 9.24-004
3.90-001 -1.10-000 -1.9-506
0.84.000 0.**.000 0.84.000
4.1S-003 7.24.000 9.90-004
1.30-006 2.3.-00C 9.30-010
0.e4.000 0.00.000 S.O.0oo0
3.9.-00S -1.14.000 -1.90-006
6.70-005 9.2.-.00 1.90-006
2.8e-001 1.0-Sooo 6.2.-003
6.8-003 3.0-0O1 9.30.-Os
3.4o-Ml 2.9.-0Ol 3.10-003
a.Se-006 4.1e001 3.20-006
3.5e--01 2.7.-001 3.10-00
1.3.-SO) 1.e0O 6.20-404
2.g4-001 7.1-401 6.20-003
2.5.-SO) 7.7"o01 6.2.-004
O.".-OO e .eo400 0.o.0000
2.100O1 7.9401 6.3*-001
1.6-Sal 4.4eeo00 2.23-S02
3.9.-eoS -1.S-o000 -1.90-006
2.5.-O0 -4.8e-501 -3.10-003
2.5.-MI 7.1.-Mi1 6.20-003
4.1.-007 4.9-001 6.20-009
4.84-S0) 6.1.-Mi 9.30-004
0.0o-600 0.0o000 0.e.o00
6.50-002 43.-001 1.2.-00S
2.2..00 2.24-001 3.10-e02
7.s0-002 e.ee.00o 0.0.000
a.9.-01 7.04-001 6.2.-SO)
4.14-007 4.1-VO0 6.20-009
9.3.-402 1.1.-Sd ).1-504
6.04-01 1.00.000 1.904-02
16-.e02 -S.4*-0Ol -3.1e-004
l.3o-O0l 7.Se-001 3.1.-SO)
1.S.-MI 6.0.-000 0.0.SOS
t A.-"I 27.-6fil 2I-4003

Is .I. ¶ .0' Id.0 .00 f l.0 .IO 401 7I-0 000 13.f¶ I2.0 lo-S 0.0oS06
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Table 72.1-5. Effects of 5OO Year Criticality on the Radionuclide Inventory of a PWR Fuel Assembly (Ref. 5.54)

20.000 yr
Act. (Cil

___ C-itieal
AC127 S.60-003
0241 2.7o.000

*5242. 2.4.-003
*5243 4.4.-001
C 14 3.So-006

C244 1.60-002
C24S I.4.-GO)
M2U$ 7.6*-GOS

C81al 2.10-001
S129 9.0.-0O)

Xb 93. 3.5.-Ool
Nb 94 6.10-005
IM237 3.6.-0o
9*23 a.a.-oaW31 S.Se-003
?b2l0 1.06-001
3007 2.7.-002
JN338 3.0-.000
N2319 0.60.001

PU240 2.39-001
34141 2.60+000
34242 2.70-001
3024 1.00-001
30220 1.16-007

go 79 1.3e-001
3.111 1.0.-00l
3A126 1.26-001
70 99 5.60.000

1h220 1.60-002
TW130 1.1.-001
t232 1.1 -007

t333 3.10-002
03)4 6.9-001
0235 1.10-002
U234 1.3.-00S
0r236 1.60-002

9nt.12 2.de.002

Act. (CIO S biff. 0 01tf.

5.24-0G 3 7.G02. 01 3.1.-Go)
1.60-003 1.76.000 2.3..000
0.60.000 N/A 2.0.-0a)
3.10-001 4.46.. 01 1.1.-Gal

3. .- a .7 43G 01, 4 . :.-G O

1.6 -G -O 7. -7. A. 0 -0.3.- Gas
4.9.- 5 S.S. -.0.01 2.1.-Gas
2.0.3-Gl 4.0-.000 7.6.-GO0
I.9.-003 2.00..GGG 1.S.-G04
3..e-aOl 2.00- eo .6-GO)
1.20-005 2.50002 2.1.-Gas
3.60-001 l.G..Goo ).4.-Ga3

S.2.-GO) 7.0 eo0 lo 003
1.0.-Gal -9.9.-4l0 -6.5.-Gal
2.60 -002 1.60.000 e .3.-004

30.60001116A.000 N/A 2.6910.0003.2..O GI ll.6.. 5000 2 S . O

1.s.0ol 0 2.6-Ga1 4.10.000
1.6s-Go a 1.7e+005 2.3o.GaG
2.7.-Gal -1.10-000 -2.6-e00
1.0-001 -S.S-.01 -6.Se-004
1.l-007 e.e.o e 0.0e.Geo
1.3.-Gal M.0..000 3.4*403
0 .6G000 N/A 6..4401
1.2.-Ga 2.5a.000 2.60-Ga)
5.7.-00a 2.3-0o00 6.96-002
1.60-002 -4.1.- a1 -4.60-GaS
1.1.-001 -0.8-- 0ol -6.5.-Gal
1.l1-007 G.0o.ooo 0.o.w0o
3. 1-002 -1.60.000 -S.1-GWl
6.6.-Gal I.3..00 e .6o -002

1.o-0o02 -1.90.000 -2.5.-Gal
1.3.-Gal 1.6.0400 1.7.-GO)
1.60-aol 0.60.000 *.e .Gao

45.000 yr
Act. (Cel

1.6-004
G1 ".0.a0
4.26-002

1.7e- 007
0.60.000
1.60-004
1. 6-006

2.5.-Gal

1.20-002

0.60.0001
4.7.0100
1 .7..Go0
1.60-004
2 .2.-GOS

1 .6-0071.24-001

7.70-002
0.0o.000
5.10-001

3. 3-00l
* @e-901

2.6.-G0
6.7.-002
6.60W01
1.60-002
L. 40-001
1.50-001

ACt. (CII 6 Diff.
Y
1
C4 Onlv 1*ef2W1 e

20.-G0l -7.60.0000.06.000k 0.0.001

2.9 . 40 2 4 4 - l
1.4.-007 1.7-.001
0.60.000 G.G..G000
2.0.-004 -7. 0-000
1.30-006 S.-.001
2.60-001 4.60WO

.46-001 )2.0.000O
S.60-006 2.6e-0.0
3.60-001 1.1.-OGO
1.06-002 2.60.001
2.10-001 2.3.eoGo
2.60-002 1.60.000
0.0-.000 0.00-000
6.6e.001 2.60.000

1.5.-Goo 2.60.001
2.06-004 -7.8400
2.60-001 -1.28-000

2.10-002 2.80400
2.00-007 1.4.000
7.60-002 3.1.400
0.60.000 0.604000
1.60-001 2.0..O000
o.4oeGoo 2.1eo000
5.1.-Ga) -3.s0-401
2.204-01 2.76.000
2.8-.07 1.4o-000
6.7.-402 -1.60-001
6.3.-Gol S. o00o

1.6 -002 -1.10-000
1.3e-001 2.2e.000
1.60-001 0.0.6-00

1..-GO? 7 ..000

* 01ff.

3. 60-Ga)
4:00-eos-2 .60-SOS

4.0-006
0.06.000

-2.4.-eeS
1.26-006
1.76-002
3.46-004
1. U-002
2.4e-0OS
7.6e-Ga)
3 .60-003
11.6.-GO)
9.46-004
0.0404000
3.26.000
6.46-001

-2.60-0011

1.10-002
7.6-009
1.5.eGO)

0.60.000
3.60-003
1.3.4001

-3.604-04

7.604-0
-1.1.404l

-.0.-400
1.1-6040I1. -007

Is.Ooa yr
Act. MId
-CLLLCL
1. 4.-SO0
3. 6o-00e
0.60.000
6.4.-400

1. so-006
0.66.-000
5. 6.-GoS
1. 60-007
2.10401-

9. 60-4052.*00-001

S.-o400

3.60-001
2.g.-Ml2

4.20 Oel
S.0.-0Ga
2. O_001

.2.0-Gal

3.60-Gal

7.60-001

3.0e-81o

4.20-007

* .10-002

0. 10.000
.1.40-02

7.640200

3.6e-0014.3.4-07
9.3.4027
6 .3.O-OI
1.6~o40
1.6-4e1
1.e401

Act. lCi) I Diff. * Giff.
fl..y ont *.oer Y..4.'
1.).-002 1.e.1001 4.0.e-0)
3.69-005 -7.4o .000 § -9. 6-006
0.60.000 0.60*.00 0.06.000

.S*-005 4.3-.001 6 0 .- Ga)
1.3--0G8 1.70:.001 B.e-G:
0a 60.000 0.60.000 G.0.O000
5 .9.-Gd -1.4^*0GG -0.0.--o0
6.7.-OSo s.2*-0l 1.16-007

0.6 -0al 4.S 0.000 2.e0-02*. 4o 2 . e- 02 .so
6.160-0023 2.0=63COO 564.-Sal
5.4.-Gal 2.16e000 2.2*-002
2.5.-GaS 2.1o .00 2.06eos
3.e0-001 1.0.e00o 1.'S-002
1.3_-002 1.00.001 4.0-003
2.8e.o-l ).le.Go 3. 16-002
2.60-002 2.3.-GO G 1.60-005

.1.SeGl 4. aol 13.1000

3.9.-Gas -7.4 G0G -9. 004-606
2.610-Gal -1.60.000 -1.20-002
2. .- Gl01 3. 60000 3. *-002
4.1.-007 1. 70GO 2.2.*-GO
4.0.402 3.10*000 4.60-003
0 .0 .. 0 0 6.000 0 0.6 0.0 0

5.2.-0o l.aSa000 1:.-o001
7.6,0402 1.5-eoG 5.31-004
2.-040I 3.S..G000 3.4e-002
.1.-407 l.7 e0o 22.2-be

3.50-002 3.2.--Go I 9.3.-Ga

1.5.02 -l.Oo.0aO -. 36-0004
1.S_4W 1 2.26.000 9.5- 003

1.1A - Ga .* I- AR.00 0 .60.0
. t -"^sw-Su . . u uUll - w.-uu, * . ^.-BUl ^ .%-- o

I 2 . . 6 2 ¶ 4 ., 0 I 0 .. G 0 B 4 , 0 0 ¶ C 1 . 0 1 A 2 ., G O 4 0 0 0 0 01 I 3 . 0 I I 7 .0 0 0 0 . 0
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Table 72.1-6. Effects of 10.000 Year Criticality on the Radionuclide Inventory of a PWR Fuel Assembly (Ref. 5.54)

25.000 yr
Act. tCi

AC227 1.4.-002
6.241 2.1*.e00

£APL242 1.5.-Cal
A.243 4.1.-001

C14 2.4.-OC0
CE244 1.16-002
Cl245 4.5e-004

m246 S.2e.4S
CallS 2.2*-a01

1129 5.2.-CC3
lb 533 1..-002
lOb id 7.4.-COS
Vp237 3.16-001
P.231 1.4.-0a2
PM210 1.3.-001
P407 2.7.-002
WIN239 .16.000
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71.2 Compositions as a Function of Duration for Internal Criticality

Number densities for the fuel accounting for burnup and production of isotopes were calculated
for a base case with decay out to 15,000 years and for the criticalities lasting 1000. 5000 and
10,000 years. The SAS2H and ORIGEN-S case descriptions which support these number density
calculations are provided in Sections 7.5.1 and 7.5.2 of Reference 5.53. The grams/assembly
compositions are taken from Attachments XI and XII of Reference 5.53. The grams/assembly
output per appropriate time step ('initial" decay column for criticality cases) in conjunction with
the assembly volume was used to calculate the number density of each of the required isotopes
using a LOTUS 1-2-3 spreadsheet. The equation for number density is shown below (Ref. 5.20,
p. 34):

N = pNA/M

where, p is the physical density in g/crn, calculated as grams/assembly + assembly
volume (51575.24 cm', Ref. 5.54 Att. VMI),

NA is Avagadro's Number - 0.602252E+24 atoms/mole (Re 5.A3), and
M is the gram atomic weight.

The units of the resulting number density is in atoms/cm'. The required units for subsequent use
are atoms/ban-cm where I barn equals 10 cm2. The calculations in the spreadsheet drops the
E+24 from Avagadro's Number to account for the conversion. As a conservatism in the
criticality calculations which will use these number densities, the values arm adjusted up to a 96%
theoretical density.

The Principal Isotopes previously established (Ref. 5.46, p. 4-4) were used with the addition of
Cd, Gd-157, Xe-131, and Cs-133. These four additional isotopes were identified in the top 15
fission product absorber list for 1000 and 5000 year criticalities as described in Section 7.4A.
These four isotopes were added to provide a indication of realistic reactivity changes due to
burnup in the long term low power criticality being analyzed.

The grams/assembly (Ref. 5.53, Attachments Xl and XII) for each isotope and the results of the
number density calculations are shown in Attachment II which is the LOTUS 1-2-3 spreadsheet
used to generate the values.

The burnup associated with each of the criticality durations is shown in the Table 7.2.2-1 along
with the masses of the major fissile isotopes (U-235 and Pu-239), Pu-240 (actinide absorber) and
fission products absorbers. Note that while the mass of Pu-239 decreased by 19% (partially
offset by U-235 mass increase), the mass of major absorbers such as Pu-240, Sm- 149, and Eu-
151 decreased by 41%, 51%, and 10%, respectively. The mass of the Pu isotopes decreased due
to absorption and decay, while the mass of these two fission products decreased by absorption.
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Table 7.2.2-1. Burnup and Co ition Chanes Associated with Criticality Dration

Duration of Criticality 0 1000 5000 10,000
(Years)_ _ _ _ _ _ _ _ _

Bumup (MWd) 0 37.95 189.76 379.52

Mass of U-235 (g) 7.21E+3 7.23E+3 7.29E+3 7.35E+3

Mass of Pu-239 (g) 1.72E+3 1.68E+3 1.54E+3 1.40E+3

Mass of Pu-240 (g) 1.38E+2 1.30E+2 1.03E+2 8.09E+1

Mass of Sm-149 (g) 1.42E+O 1.18E+0 7.S8E-1 6.96E-1

Mass of Nd-143 (g) 2.69E+2 2.70E+2 2.73E+2 2.77E+2

Mass ofEu-151 (g) 6.22E+O 6.12E+0 5.87E+0 5.60E+0

Mass of Rh-103 (g) 1.44E+2 1.44E+2 1.45E+2 1.47E+2

Mass ofXe-131 (g) 1.38E+2 1.38E+2 1.40E+2 1.42E+2

7.2.3 Check of Reactivity Changes With Time Due to Internal Criticality

The AUCF waste package design model in MCNP consists of a of the package with a reflective
plane along the axis to represent the entire package. The AUCF waste package containment
barriers are modeled as separate units in the MCNP model. The composition, thicknesses, radii,
and lengths of the containment barriers are modeled explicitly as listed in Table 4.1-2. The
outer containment barrier's skirt was not modeled in detail, since the skirt would not effect the
criticality results. For this degraded model, no basket structure remains and a uniform mixture
of iron oxide, water, and boron surrounds the fuel assemblies. The fuel assemblies are unifornly
stacked together, with no separation, at the bottom of the waste package. The fuel assemblies in
the AUCF waste package are modeled in a lattice. Each fuel assembly is treated as a
heterogeneous system with the fuel pins, control rod guide tubes, and instrument guide tube
modeled explicitly. The properties of the design basis B&W 15x15 Mark B5 assembly are used
in the analyses as listed in Table 4.1-1. A cross-sectional view from the MCNP model is shown
in Figure 7.2.3-1. The non-fuel material compositions were taken from a previous QAP-3-9
analysis on material compositions (Ref. 5.5).

A degraded configuration with 5371.1 kg of Fe and 1.6 kg of B was identified as appropriate for
determination of the reactivity effect of bumup because it represented the Fe, B combination at
the earliest possible time of criticality (the last case in Table 7.4-2 of Reference 5.54, with the
specific Fe, B amounts given in Attachment II, p. 11-3 of that document). To be consistent with
previous calculations (Ref. 5.54, p. 10), the masses were rounded to whole pecentages. The
moderator was modeled as 26% F-egO3 (based on the mass conversion equation in Reference
5.54, p. Vm-6: Fe mass=20.94 x void %) displacing water in the void space within the waste
package with 5% of the original B-10 (based on total mass of B in Reference 5.54, p. VII-5:
30.474 kg) also incorporated into the moderator. The calculation for the number densities for the
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moderator composition is shown in Attachment II.

The fuel compositions described in Section 7.2.2 were inserted into the MCNP model and the
cases were run to generate values of kff as a function of criticality duration. The results of the
cases are shown in Table 7.2.3-1. The corresponding attachments containing the input and
relevant output for each case are shown in parentheses.

Table 7.2.3-1. MCNP Case Results to Demonstrate Reactivity Changes Due to an Internal
Criticality

Criticality 0 1000 5000 10,000
Duration (years) .

0.8967 t 0.0020 0.8989 t 0.0019 0.9006 ± 0.0021 0.9002 t 0.0022
a() UV) _ m (VI)

The slight increase in k, with burnup comparing 0 and 10,000 years can be attributed to the
higher relative burnup/decAy of absorbers compared to fissile isotopes as discussed in Section
7.2.1.
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Figure 7.2.3-1. MCNP Model of 21 PWR AUCF WP with Fully Degraded Basket
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7.3 External Criticality, Baskc Parameters

7.3.1 Geometry and Material Composition

The concentrations of water and U0 2 used for this analysis are chosen with the following
considerations:

The maximum porosity of the rock beneath the repository site, in the saturated zone, is
taken to be the sample maximum, 40%, explained in the footnote to Table 4.1-4. Since
the sample size was over 100, the probability of some random location exceeding this
value is taken to be less than 0.01. (This is conservative, since the probability that 1% of
the true population exceed a porosity of 40% is 0.99'26 = 0.28. Restated in probability
tenns, the probability that the 99 percentile of the true population is greater than 40%
porosity is 0.28. It should be noted, however, that the sample comes from a limited

* number of borcholes, so there could be a greater variation than Is estimated here.) If a
value of porosity larger than 40% were selected, the probability would have to be reduced
by a factor smaller than 0.01. Since there are no new probability calculations in this
analysis to which to apply such a factor, it is reasonably conservative to take 40% as the
porosity.

* The water volume percent plus U0 2 volume percent should equal the porosity.
The very conservative value of 8% U02 by volume with 32% water by volume is
equivalent to 32% U02 by weight according to the formula in the third footnote to Table
7.5-1 of Reference 5.52; this weight percent is higher than any known natural uranium
deposit of Im radius. There are smaller size regions of well known uranium deposits
(e.g., Oklo, Cigar Lake, Pena Blanca) which have higher concentrations (Ref. 5.52, p. 26,
and references cited therein).

Of the alternative concentrations evaluated in Reference 5.52 (Table 7.5-1), the parameter set
falls between the 4th and 7th cases, indicating a critical mass above 10.1 metric tons of U. but
less than 18 tons. Such a large mass implies a very small probability of accumulation, according
to the methodology of Reference 5.52; in fact, several of the cases in Reference 5.52, Table
7.5-1, have a higher probability, according to the probabilities given in Table 7.6-1 of Reference
5.52. This apparent contradiction, of taking a case which the methodology estimates to have a
significantly lower probability, results from the principal inadequacy of the methodology of
Reference 5.52, which is the lack of correlation between size of reducing zone and the maximum
amount of U0. it can extract or concentrate. The cases in Reference 5.52 which appear to have
higher probabilities than the one selected here, actually require a porosity higher than Is
consistent with physical reality; with additional data on the joint distribution of concentration of
U02 (or grade) and areal extent (or deposit size) these cases with apparently higher probability
may be seen to be impossible and not considered any further.

The compositions in the form of number densities for U02 , 30.6% porosity buff, and water were
taken from Attachment Vm of Reference 5.55 and entered into a LOTUS 1-2-3 spreadsheet
which is included as Attachment VII. The 30.6% porosity tuff number densities were converted
to those representative of 40% porosity tuff by the ratio (1-0.4y)(10.306). The corresponding
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weight percents of the components in the U02 feed were calculated by multiplying the
component atom density by the component atomic weight and dividing by the sum of this
product for all the components. The homogeneous mixture number densities for the combination
of 409% porosity tuff with 8 volume percent UO2 and 32 volume percent H20 occupying the
pore/fracture space (porosity) were calculated as shown in the spreadsheet by multiplying the
UO2 number densities by 0.08 and the water number densities by 0.32.

The critical radius for a similar composition in a spherical geometry was found to be 140 cm
(Ref. 5.55, p. 35).

7.3.2 Relation Between Power and Temperature

For this analysis the relation between the steady state power output of an external criticality and
the resulting temperature is determined primarily by beat conduction from the spherical mass to
the distant environment. Since there ar no free surfaces in the external far-field, there can be no
cooling by radiation. It is further assumed that cooling by convection is small by comparison
with conduction, for the reasons given in Assumption 4.3.5. The temperature is then determined
by solving the steady state beat.conduction equation; the details of this process are given in
Attachment I. The results are as follows.

Within a sphere generating total power P. uniformly throughout its volume, at a power density of
3P/(4%R3), where R is the radius of the sphere, the solution for temperature given in Attachment I
is:

T = T, + P(l-r 2/R2)/(8kxR),

where k is the thermal conductivity in W/m-K, r is the distance from the center of the sphere, and
T, is the temperature of the surface of the sphere, assumed to be constant (Assumption 4.3.7).
The consequence of this general fesult is that the temperature at the center of the sphere is:

T, = T. + P/(8kxR),

and the average temperature (computed in Attachment l) is:

T = T. + P/(20kxR).

If the power, P. is parabolically distributed throughout the sphere, with peak power at the center,
the power density will be, 1SP(1-r2/R2)(87iR 3), which is normalized so that multiplying the
power density by 4%r2 and integrating over r from 0 to R gives P. The general solution for
temperature within the sphere is derived in Attachment I as:

=T T, + 7P1(32kiiR) - 15P[r2/(6R2) - r4/(20R`)JI(8kR),

which leads to the center temperature:
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T. = T. + 7PI(32k,%R),

and the average temperature:

T. = T. + P/(14kR).

For any spherically symmetric power density inside the sphere, the solution for the temperature
outside the sphere can be used to determine the surface temperature in terms of the temperature
of the rock far from the sphere, T.:

T.= T. + P/(4kxR).

7.3.3 Maximum Possible Power and Temperature

The maximum possible temperature under isobaric conditions is the boiling temperature of
water, at 50 tmospheres (735 psia, 5.07 MPa) pressure (hydrostatic pressure at approximately
500 meters below the water table, Assumption 4.3.6) because bulk boiling will drive the power
down based on previous results (Ref. 5.55, p. 40). Tbe saturated temperature and density of
liquid water at 50 atm pressure were linearly interpolated from the values in Table 4.1-5 to be
265 'C (508.7 'F) and 0.776 g/cm' (48.45 lIftW). The depth from the surface to the saturated
zone is taken to be 611 m (approximate, from Ref 5.18, Fig 2.3-7). The temperature of the rock
can be determined from the following relation (Ref. 5.44, p. 6-168) assuming that the last
thermal gradient extends 500 m below the saturated zone level (total of 1111 m; see Assumption
4.3.6):

T.= 18.7 C+0.019 C/m (Oto 150m)+0.018 0C/m(lSOto400 m)
+ 0.030 OCIm (400 to 541 in),

T..= 47.4 'C.

The average thermal conductivity, k, of the rock at a depth of 535.2 m has been estimated to be
1.38 Win-K (Ref. 5.31, p. 6). This value will be used for the tuff in this analysis.

Based on the temperature equations for a parabolic power density in a sphere in Section 7.3.2, the
average temperature can be determined from the following equation:

T., = T. + P/(4kxR) + PI(14kR).

Power corresponding to a given average temperature can be determined by manipulating this
equation to the following form:

P = (T, - T.) * (1/(4kirR) + 1/(14knR))I'.

Using the values described above and limiting the power based on an average temperature of 265
'C a value of 4.1 kW is calculated for the maximum power.
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73A Maximum Sustainable Power, Temperature, and Duration

Maximum mobilization rate of uranium andplutoniun in SNF:

It is assumed that mobilization is much slower than dissolution so that removal is solubility
limited (Assumption 4.3.20).

WP area (horizontal cross section through the axis) = 6.62 in2 .

Infiltration rate = 10 mm/yr (or I mm/yr with lOx concentration) (Ref. 5.18 and Assumption
4.3.16).

Solubility of U and Pu = 2000 ppm (g UOhlton water) (conservatively taken to be approximately
the maximum of solubility for both U and Pu. Ref. 5.18, p. 6-29).

Mass mobilized/yr = (2000 g U02hton water) x (6.62x0.01 tons/yr) = 132 glyr, for a single waste
package.

For reference: Time to remove 10 tons of U plus Pu: 1071132 = 75,800 years (note: more than I
waste package of SNF).

Maximum sustainable power:

Approximately 1.23 g/day of U-235 is consumed per megawatt of power if the fissions are
induced primarily by thermal neutrons (Ref. 5.20, p. 78) and the production of other fissile
isotopes is ignored. The maximum infiltration rate of U0 2 was calculated to be 132 glyear per
WP above and the weight fraction of U-235 in the UO2 was calculated to be 0.017 as shown in
the spreadsheet included in Attachment VI. Multiplying these two numbers together provides a
U-235 infiltration rate of 2.244 gfyear which would support a burnup of 1.824 MW& Dividing
the burnup possible for the maximum infiltration rate by the number of days in the year (365.25)
provides a maximum steady state power of 0.004995 MW (4.995 kW) which can be maintained
by the criticality. This result indicates that 22% more fissile material could enter the critical
volume than could be consumed based on the temperature limited power calculated above.

However, the Olko experience suggests that a natural reactor can only be burned down to an
effective enrichment JU/(XtU+"mU) of 1.37% (see Assumption 4.3.8) so the sustainable power
is limited to:

4995*(l.94-1.37)11.94 = 1468 W.

where 1.94 is the % fissile content in the design basis fuel after discharge (Ref. 5.52, p. 40).

The criticality duration is determined by the 100,000 year hydrologic cycle divided into four
subcycles having power levels determined by the cycle average for that 25,000 year time period.
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25,000 years at 132 g/yr U0 2 infiltration rate and power of 1468 W (125 C)
25,000 years at 2/3*(132 glyr) U02 infiltration rate and power of 979 W (99.0 'C)
25,000 years at 1/3*(132 glyr) U03 infiltration rate and power of 489 W (73.0 C)
25,000 years at 0 glyr U0 2 infiltration rate and power of O W (47.4 'C)

The temperatures indicated above are the average temperatures of the critical spheres as
calculated from the equations listed in Section 7.3.2. This cycle requires 6.6 metric tons of UO2
from a second waste package to sustain the criticality under this scenario.

7.4 External Criticality, Neutronics Evaluation

The neutronic evaluation procedure for the far-field criticality involves five tasks as indicated
below:

1) MCNP model and klf calculation based on initial composition.

2) SAS2H model and burn calculation for 1, 10, 100, 1000, 5000, and 10,000 year events.

3) ORIGEN-S decay calculations for the 1000, 5000, and 10,000 year events.

4) Spreadsheet calculations of compositions from various duration criticality events.

5) MCNP calculations (recomputation of ken) based on compositions from the various
duration criticality events.

The details of each task, along with the results, are provided in the following five subsections.

7.4.1 Reference MCNP Calculation for Initial Composition

A reference MCNP case using the initial homogeneous composition was set up based on a
previously developed MCNP model (Ref. 5.55, Sections 7.4.2, 7.4.3). The model is composed of
an inner spherical region 140 cm in radius containing the tufltwater/U0 2 mixture and an outer
reflector region 60 cm thick containing a 40% porosity tuff/water mixture. This initial case was
run based on compositions representative of a temperature of 300 K A second case was run
based on the ambient conditions described in Section 7.3.1 in which water densities were
adjusted to a density of 0.990 glcm3corresponding to a temperature of 5oC C (323 K) and a
pressure of 5.07 MPa (50 atm). A third case was run based on the average temperature of 538 K
(265 C) in the fuel region which corresponds to the 4 kW power level. Cross sections are not
available for exactly the 4 kW power conditions so the closest available were used. Hydrogen
thermal cross section data representative of 400 K (lwtr.02t) was used for the reflector and of 500
K (Iwtr.03t) for the inner region. Cross sections for H, 0. U-235, and U-238 representative of
600 K were used in the inner region. The kff results are shown in Table 7.4.1-1. The input and
pertinent output are included in Attachments 1X, X, and Xl. These results indicate that the
temperature calculated for a 4 kW power level would drive the criticality on a negative transient
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(reduce power). Determination of actual powers would require dynamic analysis which is
beyond the scope of the present report and the capability of MCNP with the limited temperature
dependance of the current library. These results do indicate that operation at this temperature
(power) will provide conservative overestimates of any radioisotopes which may be produced.

Table 7.4.1-1. Variation of kIc with Temperature for an External Criticality

Temperature (K) | 300 323 538

k±f t 2o 0 I .9776 ± 0.0016 0.9772± 0.0015 0.9424 * 0.0020

The previous external criticality analysis (Ref. 5.55) used a fresh fuel bias and uncertainty of
-0.015 in k., because power level and duration of criticalities were not considered. The burnup
of fuel and the production of fission products will introduce additional bias and uncertainty. For
this analysis, an additional bias and uncertainty of -0.005 in Ic. is applied to account for burnup
effects. This bias and uncertainty is applied uniformly to all results, fresh and burned, in order to
provide a consistent comparison base between results. As will be shown in Section 7.45, the
additional bias and uncertainty of -0.005 in kff bounds the worth of fission products at 1000
years. With the application of a total bias and uncertainty of -0.020 in kr, the 300 K and the 323
K cases would be slightly supercritical.

7.4.2 SAS2M Burnup Calculations

SAS2M cases were set up for critical events lasting 1, 10, 100, 1000, 5000 and 10,000 years at a
power level which was rounded to 4 kW corresponding to the scenario described in Section 7.3A
where power is limited by the boiling point of water. The material descriptions in weight
fractions and densities were taken directly from print table 40 in the MCNP case output included
in Attachment XM. The isotopes and corresponding weight fractions from Attachment Xl are
listed in Table 7A.2-1. The density of the tufilwater/UO2 region is 2.6344 g/cm' and the density
of the reflector region is 1.9053 glcmc. The temperatures for materials are entered in Kelvin and
are 538 K (265 0C) for the fuel region and 323 K (50 'C) for the reflector region. SAS2H does
not have a spherical geometry option. The most suitable cell geometry option available in
SAS2H for the burnup calculation is an infinite slab (symmslabcell option). The fuel region is
modeled as a 280 cm thick slab and a 60 cm thick reflector region is added on each side.
Because three regions are required in the model, the reflector is broken into two regions. The
volume of the fuel region is calculated as 4/3x(140 cm)3 and is entered as
"volfueltot=1. 1494E7." All grims and curies tables for the isotopes in the output are normalized
to this volume.



Waste Package DeveloPment Deslqn Analvsis
Title: Probabilistic Criticality Consequence Evaluation
Document Identifier: BBA000000-01717-200-00021 REV 00 Page 43 of 56

Table 7.4.2-1. Isotic/Eleme Weight Fractions for External Cric SAS2H Cases

Material j Weight Material Weight Material Weight Material Weight
ID J Fraction ID Fractioni ID Fraction ID Fraction

Tuff/WaterIUO 2 Region

1001 0.01055 8016 0.40755 11023 0.00570 12000 0.00354

13027 0.04434 14000 0.20193 19000 0.01370 20000 0.01439

26000 0.00494 92234 0.00007 92235 0.00567 92236 0.00136

1 92238 0.28593 93237 0.00033 _ . l

Tuff/Water Reflector Region

1001 0.02326 8016 0.57779 1102310.00789 12000 0.00490

13027 0.06130 14000 0.27919 19000 0.01894 200001 0.01989

26000 0.00683 - _

The operating time was adjusted for each of the bum cases. A five year (1826.25 day) down time
was added to the end of each case to provide decay compositions for comparison with those from
the follow-on ORIGEN-S cases described in Section 7.4.3. Note that the infiltration of UO2
during the criticality cannot be modeled in SAS2H and is accounted for in the number density
calculations described in Section 7.4.4.

The input and relevant output from each of the six SAS2H cases are listed in Attachments XmII
through XVIII.

As a check of the effect of burn step size, the 1000 year case with a step size of 100 years was
compared with the 1000 year print of the 10,000 year case with a step size of 1000 years. The
order of ranking per absorption rate of the top 15 fission products listed in the "fraction of total
absorption rate" tables in the outputs for the 1000 year time print included in Attachments XVI
and XVm are the same and the absorption rates vary between cases less than 3%. The actinides
"nuclide concentrations" in gram atoms for the same times also indicate that the major nuclides
U-233, U-234, U-235, U-236, U-238, and Np-237 match. The Pu isotopes are overpredicted by
4% or less in the 10,000 year case (1000 year timesteps). These results are acceptable and
conservative.

The bumup associated with each of the criticality durations is shown in the Table 7.4.2-2 along
with the masses of the major fissile isotopes (U-235 and Pu-239).
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Table 7.4.2-2. Burnup and Fissile Co oti Changes Associated with Criticality Duration

Duration of Criticality 1 10 100 1000 5000 10,000
(Years) ___

Burnup (MWd) 1.461E00 1A61E01 1.461E02 1.461E03 7.305E03 1.461E04

Mass of U-235 (kg) 1.72E02 1.72E02 1.71E02 1.70E02 1.63E02 1.56E02

Mass of Pu-239 (kg) 1.18E-3 1.21E-2 1.19E-1 l.1SEDO 5.18E00 9.03E00

A SAS2H case was set up for critical event corresponding to the 100,000 year hydrologic cycle
described in Section 7.3.4 where power is limited by a time dependent U02 infiltration rate. The
case models three 25,000 year periods of decreasing power as described in Section 7.3.4
followed by a 25,000 year decay period. The base material description was the same as described
above. The average temperature for each period was set with the trmkcyc variable for the
corresponding power level. The total burnup for this case is 2.68 1E4 MWd. At the end of the
75,000 years at power the U-235 and Pu-239 masses are 154 and 5.81 kg, respectively. The input
and summarized output for this case is included in Attachment XIX.

7.4.3 ORIGEN-S Decay Calculations

Simple, decay only, ORIGEN-S cases were set up with decay times out to 999,999 years for the
1000, 5000, and 10,000 year duration criticality cases. The input was the same for each case
except for titles which include the criticality duration for the 1000 and 5000 year cases. The
entire output (including echo of input) Is included in Attachments XX through XXI for the 1000,
5000, and 10,000 year duration criticalities, respectively. The ORIGEN-S case was run
immediately after the corresponding SAS2H case and utilized the final binary cross section file
on unit 21 from the SAS2H case. The case correspondence by attachment number is XVVXX,
XVU/XXI, and XVIII/XII. The fact that the correct library is used (unit 21) is verified by
comparing the final downtime print of concentrations in the SAS2H output with the
concentrations in the corresponding decay times in the ORIGEN-S output (compositions will
match). The library contains only the final cycle step (I position in library). The library unit
number and data position are entered in the input (3$$ card).

The decay times are grouped in 10 steps with the units changing from days to years as
appropriate. The activity of isotopes of concern are shown in Tables 7.4.3-1, -2, and -3. The
activities are listed for 0, 10,000, 20,000, 50,000, 100,000, and 250,000 year decay times. Data
for additional decay times and isotopes can be found in the outputs included in Attachments XX
through XXI. Because the SAS2H case was set up on the appropriate volume, the activities and
masses listed in the output are per critical volume.

The same ORIGEN decay case was run In conjunction with the 100,000 year geologic cycle and
the activity of isotopes of concern are shown in Table 7.4.3-4. Data for additional decay times
and isotopes can be found in the output included in Attachment XXII. The input and output for
the case is included in Attachment XXIIM and was run in conjunction with the SAS2H case
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included in Attachment XK.

7A.4 Burnup Compositions

Number densities for the homogeneous mixtures accounting for burnup and production of
isotopes were calculated for each criticality from I to 10,000 years duration as well as the
100,000 year geologic cycle criticality. The tuff composition portion of the mixture remained
constant. The component densities for U02 with burnup and fission products were calculated
from the grams/assembly output for the "initial" decay column of data from the SAS2H outputs
included in Attachments Xm through XIX by dividing by the volume of the criticality. The
component density was Incorporated into the equation for number density as shown below (Rcef.
5.20, p. 34):

N = pNA/M

where, p is the physical density in g/cIn' NA, is Avagadro's Number - 0.602252E+24 atoms/mole
(Ref. 5.43), and M is the gram atomic weight.

The units of the resulting number density is in atoms/cm. The required units for subsequent use
are atorhs/baam-cm where I barn equals U1 cm2. The calculations In the spreadsheet
(Attachment VUD drop the E+24 from Avagadro's Number to account for the conversion.

The top 15 fission products from the standpoint of absorption were identified from the "fraction
of total absorption rate" tables for the last bum step of each case which can be found in the
SAS2H outputs included in Attachments XII through XIX. Two exceptions to this were made in
the 1 and 10 year duration criticality cases. Pm-147 and Eu-155 show up in the top 15 absorbers
for these cases but no cross sections exist in the MCNP library. Sm-147 and Gd-1SS, which arc
the daughter products of Pm-147 and Eu-SS, respectively, were substituted. An isotopic cross
section for Cd-I 13 is not available in the MCNP cross sections, so the Cd isotopes from 110 to
116 were summed and the Cd lemental cross section was used in al cases. In addition, the
mass of Xe-135 was not printed in the SAS2H outputs because it falls below a threshold for
listing, even though its absorption rate is significant and it shows up in the absorption rate tables.
The Xc-135 mass used in the I year and 10 year compositions was taken from the first 'nuclide
concentrations, grams" for fission products in the charge column in the 1000 year duration
criticality ORIGEN-S case (Attachment XX), which has a significantly lower print threshold.
Because of its short half-life (- 9 hours) the mass of Xe-135 will remain relatively constant
through all the cases. The value was rounded to 8.7E-5 grams of X-135.

Two variations of the number density calculations were run to account for the extreme U02
infiltration cases of 132 glyear and 0 glyear after initiation of the criticality. In the maximum
infiltration rate case, the number densities for the U02 feed isotopes U-234, U-235, U-236, U-
238, and Np-237 were multiplied by the quantity (132 g/fuel region volume (cm3'10.96 gcm')
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Table 7.4.3-1. Additional TSPA-95 Radionuclide Inventory (in Ci) Generated by a 1000 Year
External Criticality (initial inventory at the end of criticality with subsequent decay)

Isotooc Initial 1O.X0yr 20.000vr 50.Ovr lOO.Ovr 250.000vr
ac227 7.62E-03 7.65E.02 1.32E-01 2.44E-01 3.26E-01 3.68E-O1
sm241 8.40E-02 1.11E 08 1.14E415 3.53E-18 5.97E.20 2.90E-25

am242m 7.96E-05 3.56E-26 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
am243 1.19£08 4.66E-09 1.82E-9 1.08E-10 9.83E-13 7.34E.19
c 14 5.01E-06 1.49E46 4.46E-07 1.ISE-08 2.79E-11 3.66E-19

cm244 5.20E-10 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+OO O.OOE+00
cm245 2.08E-16 9.20E-17 4.07F.-17 3.52E-1 5S.96E-20 2.90E-25

cm246 3.19E-19 7.37E-20 1.70E-20 2.1OE-22 1.38E-2S O.OOE+OO
cs135 6.67E-02 6.6SE.02 6.63E-02 6-57E-02 6ASE402 6.19E-02
il29 1.14E-03 1.14E-03 1.14E-03 1.14E-03 1.14E-03 1.13E-03
nb 93m 626E02 6.38E-02 6.35E-02 6.27E-02 6.13E-02 S.72E-2
nb 94 1.92E-06 1.36E-06 9.68E-07 3.47E-07 6.30E-8 3.76E-10
np237 7.03E+00 7.01E+00 6.99E+00 6.92E+00 6.81E+00 6A8E+O0

pa231 7.87E-03 7.65EB-02 1.32E-01 2.43E-01 3.26E-01 3.68E-O1

pb210 2.15E-02 1.02E+00 2.07E+00 4.57E+00 7.27E+00 S.69E+00

pdlO7 7.17E-04 7.16E-04 7.16E-04 7.13E404 7.1OE-04 6.98e4
pu238 9-54E+01 7.82E-26 O.OOE+00 O.OOE+00 O.OOE+00 O.OOEO0
pu239 7.1SE+OI 5.36E+01 4.02E+01 1.70E+01 4.03E400 5AOE-02
pu240 1.25E+00 4.33E-OI I.SIE-O1 6.34E-03 3.22E-05 4.24E-12
pu241 2.25E-O1 9.21E-17 4.07E-17 3.53E-18 5.97E-20 2.90E-25
pu242 8.70E-08 9.OSE-08 8.8SE-08 S.40E-08 7.66E-08 5.80E-08
ra226 228E-02 1.02E+00 2.07E+00 4.57E+00 727E+00 8.70E+00
ra228 1.31E-07 1.45E-06 2.78E46 6.74E-06 1.33E-05 3.31E-05
u: 79 3.12E-03 3.06E-03 2.99E-03 2.81E-03 2.S3E-03 1.8SE-03
smiSI .U4E+0I O.OOE+00 O.OOE+OO O.OOE+00 0.OOE+00 O.OOE+03
sn 126 1.03E-02 9.66E-03 9.01E-03 7.32E-03 5.17E-03 1.83E-03
tc 99 6.76E-01 6.54E-01 6.33E-01 5.74E-01 4.87E-01 2.98E-01
th229 1.3E-03 1.19E-01 3.37E-01 1.10E+00 2.23E+00 4.35E+00
th230 1.21E-01 1.27E+00 2.30E+00 4.73E+00 7.17E+00 8.58E+00

th232 1.32E-07 1.45E-06 2.78E-06 6.74E-06 1.33E-0S 3.31E-05
u233 3.04E-02 3.28E41 6.12E.01 1.39E+00 2.46E+00 4.46E+00
u234 1.34E+01 131E+01 128EF01 1.20E+01 1.08E+01 8.09E+00

u235 3.67E-01 3.68E-01 3.68E-01 3.69E-01 3.70E-01 3.70E-OI
u236 2.68E+00 2.68E+00 2.68E+00 2.68E+00 2.67E+00 2.66E+OO

u238 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00
zr 93 6.4IE-02 6.38E-02 6.35&-02 6.27-02 6.13E-02 5.72E-02
Total 2.10E+02 8.50E+01 7.50E+01 6.OE.+OI 5502.1I 5.70E+01
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Table 7.4.3-2. Additional TSPA-95 Radionuclide Inventory (in Ci) Generated By a 5000 Year
External Criticality (initial inventory at the end of criticality with subsequent decay)

Isotope
ac227
am241
azn242m
arn243,
c 14
cmn244
cm245

cm246
csI3S
i129
nb 93m
nb 9.4
np237

pa231

pb2lO
pdlO7

pu238
pu239
pu240
pu241
pu242
ra226
ra228
se 79
sin i1.
in 126
tc 99
th229
th230
th232
u233
u234
ix235
u236
u238
zr 93

Initial
3.97E.02
3.62EO00
5.17E-03
6.76E-06
1.99E.05
3.28E-07
7.M8- 13
6.12E-15
3.34E-01
5.83E-03
3.17E-01
1.08E-05
6.98E0OD
3.97E.-0
.3.61E-01
5.05E-03
9.40E401
3.22E.0M
2.45E.01
4.61E+00
2.07E-O5
3.61E-01
6.67E.07
1-55E-02
1 .53E+0O1
5.69E-M2
3.35E.00
2.SSE-M2
6.12E-01
6.67E-07
1.4ME-1
I1.42E.'01
3.53E-01
2.75E+O0
2.91E400
3.17E-01

10,000yw
9.99E-02
4.14E-07
2.31E.24
2.64E.06
5.94E.06
O.OOE.OD
3.22E-13
I AlE-15
3.33E-01
5.83E-03
3.15E-01
7.70B-06
6.96E+00
9.98E-02
1 .53E+00
5.O0IE.03
5.08E.24
2.41E+02
SS53E.00
3.23E- 13
2.06E.O0S
1.S3E+O0
2.02E-06
1.52E-02

0.OOE+00
5.311E-02
3.24E+OD
1 .9613-01
1.79E..00
2.02E-06
4.38E-01
1.3913+01
3-56E-01
2.75E+i00
2.91EO00
3.1ISE-01

1.49E-01
IN9E-13

0.OE.O00
1.03E-06
1.77E-06*
0.OOE+00
1.43E.13
3.27E.16
3.32E-01
S.83E-03
3.14E-01
5.47E-06
6.94E+0O
IA.9E-01

2.61E+00
5.04E.03
0.OOE+00
1.39IE+02
2.97E400
1.43E-13
2.02E-05
2.61E+0O
3.38E.06
IA9E-02

0.OOE+O0
4.95E-02
3.14E.00
4.31E-01
2.84E+C0
3.3SE-06
7.16E.01
1.36E+01
3.58E-01
2.75E.OD
2.9]E40D
3. 14E-01

110F+02.

2.48E-01
1.24E.14
0.OOE+00
6.13E-08
4.70E-08
0.OOE+00
1.23E- 14
4.03E-1S
3.29E-01
5.82E-03
3.09E-01
1 .96E-D6
6.87E.00
2A48E-01
5.15E+00
5.02E-03
0.OOE.OD
7.64E.OJ
1.2E-01
1.24E-14
1.91IE-05
5.16E+00
7.A5E-06
IAO4E-02

O.OOE+00
4.02E-02
2.84E.oo
1.19E.00
5.32Ei.00
7A45E-06
1.A7E+00
1.27E+01
3.62E-01
2.75E+400
2.91E.OO
3.091E-01
I IMPj.fV

I100.000w

3.23E-0I
2.09E-16
0.OOE+00
5.56E-10
1.1 ME-t
0.OOE+00
2.093- 16
2.651E-21
3.24E-01
5.SIE-03
3.03E-01
3-S6E-07
6.761Eo00
3.23E-01
7.89E40D
4.99E-03
0.OOE.00
1.8IE.01
6.34E-04
2.09E-16
1.74E.O5
7.69E+00
I ME-OS
I.M6-02
O.OOE.00
2.34E-02
2.41E*00
230E+00
7.78E400

M 4E-05
2-52E.00
1 .14E.O1
3.64E-01
2.75E+00
2.91E.0O
3.03E-01
7.50E+Ol

_ _ y ,_

3.63E.01
1.02E.21
0.OOE+OD
4. 163- 16
1A45E-1S
0.OOE.00
1.02E-2 1
7.53E-31
3.10E-01
5.77E-03
2.83E-01
2.12E-09
6.44E+O0
3.63E-01
9.21IE+.OD
4.9 IE.03
O.OOE+0O
2.43E-01
S.34E-1 I
1 .02E-21
1.32E-05

9.21E+e00
3.45E-05
9.19E3-03

O.O01E+00
1LOIE-02
1.A7E+00
4.36E+00
9.09E+O0
3A45E-05
4.47E+O0

3.64E-01
2.73E.00
2.91E0OD
2.83E-01

Total 5.OOE.02 2.-90E.02-
*vv f
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Table 7.4.3-3. Additional TSPA-95 Radionuclide Inventory (in Ci) Generated By a 10,000 Year
External Criticality (initial inventory at the end of criticality with subsequent decay)

'ct-n- nitisil in nwn. in fnrwr 50.000vr I M Nw~,r 2s0 nnmo
......-

ac22
am241
am242m
am243
c 14
CM244
cm245
cm246
WM13
i129
nb 93zn
nb 94
np237
pa231
pb2lO
pdlO7
pu238
pu239
pu240
pu24 1
pu242
r&226
ra228
se 7
am 15 1
an 126
tc 99
th229
th230
th232
u233
u234
u235
u236
u238
zr 93
Tnt2l

8.05E-02
1.21E+01
1.79E-02
6.91E-OS
3.08E-05
3.35E-06
1A3E-11
2.26E-13
6.70E-01
1.19E-02
6.25E-01
2.74E05
6.93E+00
8.04E-02
9.53E-01
1.31E 02
9.30E+01
5.61E+02
7.28E+01
1.36E+01
1.5 IE-04
9.53E-01
1.35E-06
3.09E-02
1.61E+01
1.24E-01
6.62E+00
9.73E-02
1.24E+00
1.35E-06
2.85E-01
1.51E+01
3.38E-01
2.33E4M
2.91E+00
6.25E-01
U iIndi

1.30E-01
1.38E-06
8.02E-24
2.70E205
9.1_E-06
O.OO+00
6.33E-12
S.22E14
6.68t01
1.19E202
622E-01
1.95E-0a
6.91E+00
1.30-01
2.18E+00
1.30E-02
1.76E-23
4.21E+02
2.53E+01
6.34E-12
IA9E4

2.18E+00
2.75E-06
3.03E-02
0.00E+00

.L1SE-01
6.41E+00
3.02E-01
2A5E+00
2.75E-06
5.68E-01
1A8E+01
3.43E-01
2.84E+00
2.91E+00
6.22E-01
A .Ofl4~

1.71E-01
3.08E-12
O.OO+00
1.055-0
2.74E-06
O.OOE+00
2.80E-12
1.21E-14
6.66E-01
1.19E-02
6.202-01
1.38E-05
6.89E+00
1.71E-01
3.28E+00
1.30E-02

O.OOE+00
3.16E+02
8.81E+00
2.812-12
IA7E2-4
3.28E+00
4.16E-06
2.97W-02
0.00E+00
1.08E-01

6.20E+00
S.49E-01
3.52E+00
4.16E-06
8.37E-01
1ASE+01
3.47E-01
2.8SE+00
2.91E+00
6.20E-01
t 7¶AV.A

2.SSE-01
2.43E-13
O.OOE+00
6.27E-07
708
O.OOE+00
2.42E-13
1.49E-16
6.602-01
1.19E-02
6.1 IE-01
4.97E-06
6.82E+00
2.5SE-01.
5.88E+00
1-02-02

O.OOE+00
1.33E+02
3.702-01
2.43E-13
1.39E-04
S.88E+00
8.37E-06
2.78E-02
O.OOE+Q0
8.7SE-02
5.62E+00
1.30E+00
6.04E+00
8.37E-06
1.57+00
1.3SE+01
3.f3E-01
2.85E+00
2.91E+00
6.1 IE-01
I fOtM:

3.21E-01
4.1 1-IS
O.00E+00
5.69E-09
1.71E-10
O.OE+00
4.11E-15
9.79E-20
6.50E-01
1.19E-02

'S.982E01
9.COIE7
6.71E+00
3.21E-01
8.64E+00
1.29E 02

O.OOE+00
3.16E+01
1.88E-03
4.11E-IS
126E-04
8.65E+00
154E-05
251E-02
O.OOE+00
6.18E-02
4.77E+00
2.37E+00
8.53E+00
154E-05
2.59E+00
1.21E+01
3.56E-01
2.84E+00
2.91E+00
5.98E401
a0AflyIfl

3.56E-01
2.0WE-20
O.00+00
4.2SE-15
2.25S-18
0.00E+00
1.99E-20
2.79E-29
6.21E-01
1.18E-02
5.58E-01
5.37E-0
6.39E+O0
3-6E-01
9.83E+O0
1.27E-02
0.00E+00
4.24E-01
2.48E-10
2.OOE-20
9.57E5
9.83E+00
3.64E-05
1.83E-02
O.OO0+0
2.19E-Q2
2.91E+00
4.38E+00
9.70E+O
3.64E-OS
4.48E+00
8.96E+00
3.57E-01
2.83E+00
2.91E+00
5.58&01

6.r6i0E1o .. V - +UW : J. {U~tUW I...... UW
I-------
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Table 7.4.3-4. Additional TSPA-95 Radionuclide Inventory (in Ci) Generated By a 100,000
Year External Criticality (initial inventory at the end of criticality with subsequent decay)

T1.e- Initisl in nnn.. In nw%. Irv% Fd%- -enfW.
L A J I % J I .'a U .' . J I 6.. ~ V J . p * Y . J R ~ Y J . P A V

ac227
arn241
am242m
am243
c 14
cm244
cm245
cm246
csl35
i129
nb 93m

'ob 94

ftp237

pa231
pb~lO-
pd107
pu238
pu239
pu240
pu241
pu242
ra226
ra229

SC 79
smiS I
snl26
tc 99
th229
tb230
th232
u233
u234
u235
u236
u238
zv93
Total

3.40E-01
3.03E-01
5.40E-05
8.31E.06
5.62E-06
4.94E-08
2.355-13
2.84E-15
1.21E+OD
2.185-02
1.13E+00
1.03E-04
6.72E+00
3.40E-01
7.06E+00
2.33E-02
1.12E.0I
3.60E+02
1.33E+01
3.05E-01
4.65E;05
7.06E+00
1.06E-05
5.22E-02
2.02E+O0
1.73E-01
1.06E+01
1 57EQO0
7.23E+00
1.06E-05

1.SOE+OD
1.48E+01
3.32E-01
2.99E+00
2.90E+O0
1.13E5+OO
A 4tfLFJ

3.39E-0I
3.44E-08
2.41E-26
3.24E-06
1.68E-06

O.OOE+OO
1.04E-13
6.S6E-16
1.21E+00
2.18E-02
1.12E+OO
7.31E-05
6.70E+OQ
3.39E-01
7.73E+00
2.33E-02
5.30E-26
2.70E+02
4.64E+00
1.04E-13
4.56-05
7.73E+OO
1.21E-05
5.11E-02
O.OE+00
1.61E-01
1.03E+OI
1.77E+00
7.88E+OO
1.21E-0S

2.01E+00
1.4SE+01
3.35E-01
2.99E+00
2.90E+00
1.12E+OO
3A0E+02

3.38E-01
5.18E-14
O.OOE+00
1.27E-06
5.OOE-07
O.OOE+00
4.605E14
I S2E-16
1.21E+00
2.18E-02
1.12E+00
5.195-05
6.67E+00
3.38E-01
8.32E+00
2.33E-02
0O.O0+00

2.03E+02
1.61E+00
4.605-14
4.48E-05
8.32E+00
1.35E-05
5.01E-02
O.OOE+00
15-01
9.94E+00
1.98E+00
8.44E+00
13SE-05
2.21E+00
1.42E+01
3.37E01
2.99E+OO
2.90E+O0
1.12E+00
2.80E+02

3.39E-01
3.99E-15
O.COE+00
7.54E-08
1.33E-08

O.OOE+00
3.98E-15
1.87E-18
1.20E+00
2.17E-02
1.10E+00
1.86E-05
6.61E+00
3.39E-01
9.63E+00
2.32E-02
0.001+00
856E+01
6.78E-02
3.99E-15
4.24E-05
9.63E+00
1.80E-05
4.70E-02
0.00Q+00
1.22E-01
9.01E+00
2.55E+O0
9.71E+00
1.80E-05
2.75E+00
1.335+01
3.415-01
2.99E+00
2.90E+00
1.10E+00
I Anwo-n

3.42E-01
6.75E-17
O.OOE+OO

6.84E-10
3.13E-I I
Q.OOE+WD
6.74E-17
1.23E-21
1.18E+00
2.17E-02
1.08E+00
3.38E-06
6.50E+00
3A2E-0I
1.09E+01
2.31E-02
O.OO+00

2.03E+01
3ASE-04
6.75E-17
3.86E-05
1.095+01
2.53E.05
4.235-02
O.OOE+00
8.63E-02
7.65E4+0
3.34E+00
1.07E+01
2533-05
3.50E+00
1.19E+01
3.44E-01
2.98E+00
2.90E+00
1.08E+00
omp0E+OI

3.44E-01
3.28E-22
O.OOE+OO
S.1IE-16
4.10E-19
O.0WE+00
3.27E-22
3.42E-31
1.13E+O0
2.15E-02
1.OIE+OO
2;02E-0B
6.20E+O0
3.44E-01
1.02E+01
2.27E-02
0.005+00
2.72E-01
433E-I I
3.28E-22
2.92E-05
1.03E+01
4.74E-05
3.09E-02
O.OOE+W0
3.055-0
4.67E+00
4.79E+00
1.01E+01
4.74E-0
4.86E+00
8.79E+00
3.44E-01
2.97E+00
2.90E+OO
l.O0E+O0
7 .00E+01__wTV | .wctuz
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and the resulting product was added to the number density calculated from the mass entered from
the SAS2H output shown in the spreadsheet. Oxygen was adjusted for the additional material
while also being adjusted down for the displaced water. Hydrogen was adjusted down to account
for the displaced water by the volume fraction of U03 added (quantity described above). In the 0
glyr infiltration rate case, number densities were calculated directly from the SAS2H masses for
actinides and fission products and the water number densities were maintained constant.

The calculations and results are shown in the LOTUS 1-2-3 spreadsheet included in Attachment
VD.

7.4.5 Check of Reactivity Changes With Time Due to Criticality

The MCNP base case for 538 K described in Section 7.4.1 was used with the number densities
calculated in the previous section for the 3 criticality durations from 1000 to 10,000 years. The
results of the MCNP cases are shown in Table 7A.5-1 (Attachment numbers shown in
parentheses). These cases demonstrate that the system reactivity is not significantly affected by
the continued infiltration of material or by the burnup of fissile material and generation of fission
products. The burnup is only 1.45 GWd/MTU (1.461E4 GWd/ 10.1 MTU) even after 10,000
years and at the maximum Infiltration rate only adds 1.3 metric tons of UO2 . As indicated by the
results in Reference 5.55, very large changes in the characteristics of these very large thermal
systems are required to significantly change the kcr value.

Table 7.4.5-1. MCNP Case Results to Demonstrate Reactivity Changes with Time

Time (years) 132 g/yr U0 2 Infiltration 0 g/yr UOi bIfiltration

0.00 0.9424 ± 0.0020 (XI)

1000 0.9395 * 0.0019 (XXV) 0.9373 * 0.0018 (XXVI)

5000 0.9417±0.0016(XXVI) 0.9348e0.0016(XXID)

10,000 0.9453 $ 0.0019 (XXVU) 0.9336 ±0.0016 (XXX)

Two additional cases were run for the 1000 year duration criticality with high U02 infiltration.
In one case the fission products were removed providing a kI, of 0.9440 ± 0.0018 (XXXI). In the
other case Pu-238, Pu-239, and U-233 were removed providing a kff of 0.9349 : 0.0016
(XXXI3). This represents a nominal worth compared to the reference case above (XXV) of -
0.48% and 0.49% for fission products and Pu, respectively at 1000 years. These same two cases
were also run for the 10,000 year duration criticality with high U02 infiltration. For the case with
fission products removed, a kdr of 0.9556 ± 0.0019 (XXXM) was calculated and for the case with
Pu-238, Pu-239, and U-233 removed, a k. of 0.9090 ± 0.0018 (XXXIV) was calculated. This
represents a nominal worth compared to the reference case above (XXVII) of -1.09% and
+3.84% for fission products and Pu, respectively at 10,000 years.

In order to demonstrate that the top 15 fission product absorbers were sufficient to cover fission
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product effects, the next 16 highest fission product absorbers were reviewed for inclusion in an
additional case based on the 10,000 year duration criticality with high UO1 infiltration. The
"*action of total absorption rate" table for the last burn step of the 10,000 year duration case
which can be found in the SAS2H output included in Attachments XVM provides the absorption
data. Five of these next highest fission product absorbers do not have cross sections available for
MCNP and were discarded. The other eleven of these absorbers were added to the 10,000 year
composition in the MCNP case providing a k ffof 0.9448 : 0.0018 (XXXV). Comparison of this
result with that which included only 15 fission products demonstrates that the 15 fission products
are sufficient.

The MCNP base case for 323 K (50 'C) described in Section 7A.1 was used with the number
densities calculated in the previous section for the 100,000 year hydrologic cycle. The results of
the MCNP cases are a Vff of 0.9994 t 0.0019 (XXXVI) for the UO, infiltration case and 0.9477

0.0017 (XXXVU) for no UO infiltration. Note that these calculations are performed at 323 K
while those reported above were performed at 538 K, representative of the respective power
levels. At the variable infiltration rate, 6.6 metric tons of U02 are added displacing water over
the 75,000 years of operation.

7. Probability Estimates.

7.5.1 Summary of Prior Probability Estimates

The principal contribution to the probability of internal criticality (Refs. 5.8 and 5.9) came from a
combination of the following events or processes:

* A given waste package has sufficiently reactive fuel.
* Hydraulically conductive fricture, or focusing, over the waste package.
* Increased infiltration rate (at least 10 times present value) within some time, T,.
* Given the increased flow, the waste package barriers are breached within some time, Tz, after

T,.
* Given the barrier breach, a sufficient quantity of neutron absorber is removed from the waste

package within some time, TX, after T. + To.
* Water which has filled the waste package does not corrode through the inner barrier at the

bottom of the waste package lying on its side.

The result, for the uncanistered fuel waste package was an expectation of less than 1 criticality in
80,000 years (Ref. 5.8, p. 55).

The principal contribution to the probability of external criticality (Ref. 5.52) came from a
combination of the following events or processes:

* The number of waste packages having sufficient fissile content to provide a critical mass for a
reducing zone in the repository far-field.

a The probability that a fissile bearing stream from a waste package having sufficient fissile
content will encounter a single reducing zone, based on the distribution of
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organic/carbonaceous deposits on the Colorado Plateau.
The probability of the reducing zone being of sufficient size (based on the random
juxtaposition of individual organiclcarbonaccous deposits) to trap a critical mass.

The result is that the expected number of external criticalitics from commercial SNF, over an
arbitrarily long time ped, is less than 2xlO '(Ref 5.52, p. 41, which was the highest value
found in that analysis, although it was for a configuration different from the principal case in this
analysis).

7.5.2 Data Needs for Future Probability Estimates

The following paragraphs identify the Items of information which are expected to become
available within the next year a~nd will enable improvement of the accuracy of the probability
estimates.

Internal criticality:

* Actual fracture density data from the Yucca Mountain tunnel at the repository horizon to more
realistically estimate the probability of dripping on a given waste package and the associated
concentration factor.

a Improved model of aqueous corrosion rate of the corrosion resistant inner barrier of the waste
package, particularly as a function of temperature. This will facilitate the calculation of a
probability density function for the criticality duration which is based on the length of time
water can be contained in the WP to a depth sufficient to provide moderator for a critical mass
of assemblies, including consideration of the increased temperature caused by the criticality
(e.g., a peak temperature of 57'C versus the drift wall temperature of less than 50 'C beyond
10,000 years given in the TSPA-95 data (Ref 5.18).

* Improved model for corrosion of borated stainless steel and the metal borides contained in the
stainless steel matrix.

External criticality:

* Fissile mobilization rate, which consists of the waste form dissolution rate and the solubility
of the fissile species (since the solution is the medium for the removal of the fissile material
from the waste package).

* Systematic Identification of organic (carbonaceous) deposits and other reducing zones in tuff,
characterizing their size and density. These parameters could replace the hypothetical log
combination methodology used in Reference 552, particularly at the base of tuff layers.

* Identification of exceptionally high permeability formations below the water table which
could focus the fissile bearing water from more than one waste package at a time (assuming
that it could reach the water table without any lateral spreading);

* More data on the area] extent of highest grade ores at Oko, to be used to generate a joint
probability distribution for the occurrence of possible values of concentration and size, which
will, in turn be used for an alternative estimate of the maximun possible size and
concentration of any individual reducing zone. This may also serve to eliminate the
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possibility of the high uranium, high water cases which were considered in Reference 5.52,
but were rejected for the nominal ease In this analysis for the masons given in Section 7.3.1,
above.

8. Conclusions

In compliance with the M&O Quality Administrative Procedures, the design results presented in
this document should not be used for procurement, fabrication, or construction unless properly
identified, tracked as TBV, and controlled by the appropriate procedures.

The purpose of this probabilistic evaluation was to estimate the consequences of a criticality
event, both internal and external to a waste package. As a result of the calculations performed in
this analysis, it can be concluded that:

* Maximum power determined by the boiling temperature of water is less than 5 kW.

* Duration is nominally less than 10,000 years, but can be cycled up to 100,000 years.

* Maximum sustainable power, as determined by the inflow of the worst case high
concentration of fissile bearing water, is less than 1.5 kW.

e Change in kff over the duration of the criticality is small, for nominal 10,000 year duration
and even for 100,000 year cycling due to temperature and U02 infiltration limited power.

* Increase in radionuclide inventory Is small (both for a single package and for the number of
packages which are likely to go critical).

V
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List of Attachments

Attachment

I

H

II

TV

V

VI

VII

Ix

X

'U

xII

xMI

XIV

XV

XVI

Derivation of Power-Temperature Relationship

LOTUS 1-2-3 Spreadsheet - Number Densities for
Internal Criticality (ucfcalcs.wk4 sheet F)

MCNP Case - Internal Criticality 0 Year Duration
(a26xbScO.sum)

MCNP Case - Internal Criticality 1000 Year Duration
(a26xbWdO.sum)

MCNP Case - Internal Criticality 5000 Year Duration
(a26xb5eOxsum)

MCNP Case - Internal Criticality 10,000 Year Ihiration
(a26xb5fO.sumn)

LOTUS 1-2-3 Spreadsheet - Tuff/Water/U02 Mixture
Number Densities (leshpher2.wk4 Sheet C)

LOTUS 1-2-3 Spreadsheet - Internal Criticality
Radionuclide Inventory Comparisons

MCNP Case - Extemal Criticality 0 Year Duration, 300K
(sp40aO.sum)

MCNP Case - Extemal Criticality 0 Year Duration, 323K
(sp40a20sum)

MCNP Case - External Criticality 0 Year Duration, 538K
(sp4OalO.sum)

Not Used

SAS2H Case - External Criticality I Year Duration
(tuff7.sum)

SAS2H1 Case - External Criticality 10 Year Duration
(tuff6.sum)

SAS2H Case - External Criticality 100 Year Duration
(tuff5.sum)

SAS2H Case - Extemal Criticality 1000 Year Duration
(tuff3.sum)

Sf28/96

8/30/96

8/22/96

8/23/96

896

8t22196

8/29/96

914196

8/22/96

8/23/96

8/22/96

i/a

8/29/96

829/96

8/29/96

8129/96

Number
of Pagc

2

4

10

10

10

10

10

3

4

4

4

n/a

54

56

59

100
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Affachment

XIX

XDX

XXI

XXII

XXIII

XxwV

XXVI

XXVff

XXIX

XXX

xxOU

SAS2H Case - External Criticality 5000 Yar Duration
(tuff2.sum)

SAS2H Case - External Criticality 10,000 Year Duration
(tuffl.sum)

SAS2H Case - External Criticality 100,000 Year
Hydrologic Cycle (tuft9.sum)

ORIGEN-S Case - Decay of 1000 Yeai Criticality
(origen3.output)

ORIGEN-S Case - Decay of 5000 Year Criticality
(origen2.utput)

ORIGEN-S Case - Decay of 10,000 Year Criticality
(origenl.output)

ORIGEN-S Case - Decay of 100,000 Year Hydrologic
Cycle Criticality (origen9.output)

Not Used

MCNP Case - External Criticality 1000 Year Duration,
538K, U0 2 infiltration (sp4OelO.sum)

MCNP Case - External Criticality 5000 Year Duration,
538K, U0 2 infiltration (sp40flPsum)

MCNP Case - External Criticality 10,000 Year Duration,
538K, U0 2 infiltration (sp4OglO.sum)

MCNP Case - External Criticality 1000 Year Duration,
538K, No U0 infiltration (sp4OelnO.sum)

MCNP Case - External Criticality 5000 Year Duration,
538K, No UO2 infiltration (sp4OflnP.sum)

MCNP Case - External Criticality 10,000 Year Duration,
538K, No U0 2 infiltration (sp4OglnOsum)

MCNP Case - External Criticality 1000 Year Duration,
538K, U02 infiltration. No FP (spOelyO.sum)

MCNP Case - External Criticality 1000 Year Duration,
538K, U0 2 infiltration, No U-233, Pu-238, Pu-239
(sp4BelzO.sum)

Des"in Analysis

Page 55 of 56

Number
Date of Pages

8/29196 64

8129196 102

9/3196 231

8/2896 231

8128196 231

8/28196 231

8/29196 231

n/a n/a

8J30196 4

82196 4

830196 4

8/30196 4

8M22196 4

896 4

8/30/96 4

8130/96 4

XXII MCNP Case - Extenal Criticality 10,000 Year Duration,
538K, U0 2 infiltration, No FP (sp4OglyO surn)

8V3096 4
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* Number
De o awAttachment ecriDion

XXXV MCNP Case - External Criticality 10,000 Year Duration,
538K, U02 infiltration, No U-233, Pu-238, Pu-239
(sp4OglzO.sum)

XXXV MCNP Case - External Criticality 10,000 Year Duration,
538K, U 2 infiltration, Extended FP (sp4OglxO.sum)

XXXVI MCNP Case - External Criticality 100,000 Year Duration,
323K, U0 infiltration (sp401O.sum)

XXXVII MCNP Case - External Criticality 100,000 Year Duration,
323K, No U0 2 infiltration (sp4OnO.sum)

8130196

8130/96

8/30/96

8/30196

4

4

4

4
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Derivation of Power-Temperature Relationship for External Criticality

The following formulas are valid in any consistent set of units. However SI (or MKS) is
recommended, for which the units of distance is meters, temperature is Kelvin or Centigrade, and
thermal conductivity is WIm C.

The heat conduction equation in spherical coordinates, assuming spherical symmetry so that the
derivatives with respect to angle are zero, and the system is in a steady state, is given in
Reference 5.14, p. 6, Eq. 1-3(c):

I d 2

where 4 is the power (heat generation rate) per unit volume and k is the thermal

conductivity. Three forms of the solution are of interest:

Outside a sphere

There are no heat sources outside the sphere, so the right side of the heat conduction equation is
zero. The solution is of the form:

T = cl + c2Ir.

This assumes a fixed temperature at large distances from the sphere, cl = To

At the surface of the sphere, the temperature gradient is determined by the heat outflow per unit
area. If the power generated inside the sphere is P. the boundary condition at the surface of the
sphere (r=R) becomes:

dT P

7 4I. 2'

which is satisfied if c2 - P/(4xk), so that the solution outside the sphere becomes:

T T. + PI(4kar),

so that the temperature at the surface is determined by the temperature at infinity and the total
power generated within the sphere as:

10:22 am Plagse I of 2 August 28, 1996
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* T -= T. + P/(4kinR).

Inside a sphere which is homogeneously heated

If the total power generated is P, homogeneously distributed in a sphere of radius R, the power
per unit volume is 3P1(4irR'). Integrating the beat conduction equation gives the solution:

T -T. + P(l-eIR2)/(8kR),

where the two integration constants have been determined by the conditions that the temperature
be finite at the center of the sphere (r-0) and that the temperature at the surface (r--R) be T,.

The average temperature is computed by multiplying by 4=1 and integrating from r-0 to r=R,
and dividing the result by the volume of the sphere, 4,rR3/3, to get:

T. - T, + P/(2OkrR).

Inside a sphere with parabolic power density

The parabolic power density normalized to integrate to the total power P through the volume of a
sphere of radius R is:

I SP(l -r/R 2)/(8irR3).

Using this power density on the right side of the heat conduction equation leads to the solution:

T - T, + 7P/(32knR) - 1SP[eI(6R2) - r4I(20R4)]/(8kxR),

where the two integration constants have been determined in the same manner as for the
homogeneously heated case described above. Averaging this form over the sphere gives:

T. - T, + P/(14kirR).

10:22 am Page 2 of 2 August 28, 1996
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Is. cc rEs -" ita0!s siv LIFT "l ~

1Q2- C 1S61 AIIEI - AtSEII 7.832

aoe s ~~~~141 IRM 7"-t 2D12~ SI

213- C SS PANEL SEItLT LIFT
13£- 142 a -7.7100 -52 3 -1P. Vail
Its. C T ASS E SLL BOTTOM
166- 143 3 TE.601223 INP3181 U-13
187. C 14303 901. 25 f9 T17:3t1 VU13
183- C OXIDATION L*8 CT U81 ASIXEILY 60TT03
159- c 14£ 6 .7.632 .491 Wevo1. Uzt)

t190 C CS TUBE C *L UOTTIO
191- t 145 7 *7. -#I U7 INPTNI U.13
192- SI PANEL ASEILT OTTION

" 8 e7.70 tE INPuU.1 V.13
195- C P ASu *S2 1 31.1 U-16

196- C 14 0.025 -50 I19"31191 .16

199- C OIAI LA tI ! - A SSINNLYT 93.1 .1

200- C 149 7 -7.6320 54 U.53Nt U-1T

I26 c 149CS MY- LAS$; Ugi 111617 slzt1|#
2a e s ut3|20 4-5 INPT° P11wt U01t

201- C PANEL -ASSZEXILY 5131?
202- 5uS a!3T.7T.7 56 3I3:.t1 U-14
203- SAP - SSNLY TOP
204- 151 3 .0.00122i S- 333PS.1 U-15
205- C III 3, C 0.6 S 51 3 .*.15
206- OX3OATIIO AAII !I USE ASSEMILT 109
207- CC 112 6.7.32 I -SS IN:.1. U.15
208- C CS ~l LItsNiL l0op 93. V
209- C 133 7 -. 3055 -59 IPN U1

I 0 SPAEL - *Z3EIIILT 109PN~ U1
11-91 1546U !7.7r0 15d panels.1

2I- C FUEL ELL BASKET SITRWTUNC VET - Unibertdpn
I1- C VAT 8*W -ASSEN11Y LIFT

114- 155I -21024 5231P:3.1 Ws1
215- C 155 1-3.102 48 3MP11:E1 vats
16- C x 1OAION C*S3 T3 Ull - ASSENILY LEVI
17- C 1566-.62 4 52 I3f~l9*. 3316
i1s C IU8 ASNLT LIFT

219- C 15 -S 62 -52 54 IKF:3.1 U.16
220- C ~~~~~PANE -AsulLFT

22. C XIAI3ONI.EUC L ASSEILY OT,
1226- 1C 166-.6i04 I0:. fsly
227-VISE - Asstx& LOTOTW
223-: C 161 7.. 20 5 V1:.1

230: c8 CS MA H'lIL 011 11931 .17 W

C2 1I'll 126.033:.1V1
229. ,P~63?A130 - S1*IV130ll *£SIUL 13

235. In 164 06 -712 I 0.5 MP1.9:3.17V1

236- C CS TUBE * ASSENILI 2136T
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237- C S165 r 7.8320 54 -58 IMP.E.1 U-1S
23- c PANL *A EUCKLY AtOM

239- 166 1 -. 1024 5T tiPmI-. U--18
240- C WATER 6P A&SItEWILT T0P

167 1 -2.02 I5 mpiU.1 10619
242- Cs7 7 1.2.1 024 -51 *MPM.s1l U I9
243- C SEIO4fl#EsAEIat pTHE * ASSENlY TOP
244: 8 1686-. l 20 5 IMPsM.I U-19

244- C ~~169 7 .7.332 55 *9 BI IMP1.1 1.19
347 C PAIEL.'ASS!MIT TOP 1U1

48 170 1 121205 Mu.5I 11.19
249- C PUL CEtU U KIT 1RAUCIUtE * SII X Unborsted panelt
250- C -AP ASSESXILT TFT

252*0 Crs 171 3 .5.0015225 48 Iptu I. U-20
253- C UIIOAII0M LATER Cl tUE - ASUN3LT LT1
254 C 17 6~s~ u l.720 -4352 INP .3-1 u120

C I3 tP"IMaS.ha1 6 IMP £8.1 11.20

W5 T. ln r* 20 *5 2 ltXtU2
259- C AXEL * iEEILT LOTTOM
260- t X17 3 -0.01225 13 IMP,11.1 Vt21
261- ' e79 -0.6At225 49 tU so. e 1.u2 1
*6n- C cEATUIE I *SONL 9 TUBE -ASSEMBLT NOTIONI6 C 7 -Y.832 -49 13 INPIN.1 11.21

24- C £813 ASSEMLT NOTION
265- C I17 7 .7.8320 u53 57 gMPuM.1 u-21266- C ~~~~PANE *B LIE T malTaO

26- 7 S..125 .3 MuI111
26- C AA s AENLT RISE?

36r- 179 -*.t01225 *54 IMPEpllt 11. 22

270- C 79 I .5.601225s 0 UMP 11.2-2 2

,S71- C OIIStAIIS ,LAiTE st TE . ASSEERL IS~l ^jt -

.72- C 1306.7.5320 -54 MPa 1 . U...
373- e Pu * /ASlENlT A tOPEu

27- C VAX L V $T.32 L4 -58IT
27S- t66 SA EL-*SE3LT TO 1371 U11.t22

274 132 3X j0.302. 25 L L T
2* c 133 8X . 122 ° -51 MPi er 11.23

*80- C s 't 2 ASSENELT TOP
945 C T- IMpS.1 11.23

*~j. C 1U3e . TRP iTpum.1 11.23

384- C PA1EL -ASEMSY TopI 5- 186 3 .6.60225 55 I"1:.1 11.23

151: ~~ SUR7AF*3PCIFhSAT10ES
'PX 0. orS u114 Kd~t

C .0 3 atr Se urfped ed
I Vot.0 er Sa urfse ace
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29r- to pI 130.0860 S top ACTIv FUEL
29s- 11 n2 201. so * tOP FUEL NAIRIRE
m3- t 12 P2 22 6.75 tap tURE - ISthildins Model)

IS P1 228.n S topr ASKI MET IRATIAL
301- 14 P2 229.;O 5 To? Xu1GAIATER SAP
302- 1S 119 * tOP INNER LID
303- 16 241 l StUP LI SAP
34. 17 2 45. 5 tsp OUTER LID
305- C 1 Z. 21J.5 S tsP 1SX * (Shiblelding Uod01)
30so 19 P 2.n II Top OFLeCTe leSON
307- N a 71.e95 S Xe o n SnaUm:
303- a1 es n7.0 S eF INNER DRAuIA
309- 22 Ce n7.10 t 4 3 OF OUTE1 IAltNES
310- C " Cz 76.4 S IS OF IRT7 LIP - (Shielding Nodelt)
311- U CZ 63.10 S 000* 'l OUTS AICIA R
312- 2S cz 113.60 * e R IEF lteC IRESIO
314- 2 PIN UATICK SOWDS
314- 26 PR .. 72136

316 21 Pt O0j2136

3117 29 t *. 136
318- C FUEL 100
319- 30 Ce 0.461122
320- S1 CZ 8.478790
321- 32 eCZ 0."100
322- C CONTROL ROD/IUlDE tURE
323- 3 CZ .45340 S 0.49022
32S-# 34 I 0.46990 eS 0.50292
325- 35 0.5410 0 .ssoor
326- 36 Ci *.62230 S .332406
327- 37 CZ 3.S7310
326- C INSTRUMEITATION tURE
329 33 Ce 6.56007
330- 39 C 8.62611
31-5TRELT LATtICI I011303 ActuSt

132- 4 x -10.63 ACTUAL 10.82025
s33s 45 Pt -10e.a
34- 4 rs 10.05

335- 47 PT 10.65
336- C e P * 1. C oroioSl Expansil Cards
337- C 49 PT -11.0
338- C se 1 .0

s9e: 2 ox * 1 1.&S50 o ucr Intact Inside tub IS
*2- *4 ?X l1^0,001

55 Pt 10I400
U-: 56 n -11'.93 S SF Intact Outside te to

357- Pt 11.95s
34- C FUEL CELL LATtICE 30111DS
359. 60 93 -10555 ACTUAL 12.30
3S5- 1I SI 1s045

153 C I 4.aeu el'ee
sss. 4 F M ee
I56- t 1SUtA2DS
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35.- RODE U
359- C I r u
360- ICed 6000 1. 7 97

2 t gtx1cs 5X*Ss s.57 *3 452 .71. -i4 *.57 -5.75 .
1os t *5 r~s, a§ u *s2 41 .4.52 *s. 9 4

3462 Cc :44. 9 J* . .43 .2.9 1. *1.*8*. 1: .

3:7 C -7 r132 .e 1:1
64 C 54* I -: . ta d:j I 1:12 : '2:

C

V'2 t * T00. . t 211
11 t *S 72014 4. 1 827 2:

7J- e 0 CC 4.40- C /5 810

ato- Zeso01.oCC l.8870.6
381 III LUTE SIT
382- C *.eo~l3o 810 15000 r decoy t yr crtt
383- 82 *016.5CC 6j4471.02
38) 4309.5scC 3.8131-n
385- 43099.5CC 3.6tS5£-tS
386- 44101.50C I.401 1- S

se7-~ ~ 513.C ule 5et 1S~Se111: 4119.SOc 3.43081-06
389. 60143.1CC 2.2660E-t5
390. 0145. CCI91- 6267.5CC r7*5011-e6
92- 4219 eeCC 1: 179C.4?
3n3- 5lNTA 5 t 611FCAt

394. UIss2. SC .151.07
597- 641, S OC . 100-
398- 4117 r: oc d SOE

go: to IOXOCC 8c 169 E

401 . 55T, 1 C T .0871.T

402 9l231. OC .533t1EE
403- . 2234. ec 17 Ve
404- 223 a I * 4.49
46e- 92238. cc . 3*2E-S
07- 4fl7.I3C 6:74¶II

68C- a c .9zeCE1

410- U#.C9

ls41 1C 0 T I C WE I d.1SOCC glee

*lU~~~~4 ZTS EWTI't
416- 31 Cl.I
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417. C AlpI@.0I2g
418. c 33 7`014.50 0.g4.88014.soc .20
419. C Id 3C5L6T-4 4.0..02
420- 6. to4.Cc*6011 I .5CC .0.6010 00.c..02
421- 40000.1 C *6.98 D0000o SsC e0.e140
422- C ALLOT 525 .8.14 fee
423. Ns 4000.C -6605 Tz. 50 .. 020 14000.re.. S
4124 p W 8C oD W c $ tw ae :'-@,,424- ~~~~14032.5C CC60 204C 609 00 00 is15
423- "505.5C .10 CC008jC .j0S
426- 23g000.5Ccc * .6225 t6200g 550. 1cc 8 00

427. C Osidized 53306 UIIId nd Votir IlztupW7 632.
422 C 1166 4000.1Cc 220 11,s.0 327so 1 gc 1188035
429- C c03 ISe 0 C as0-.6.90
430- C 26000 0.0 .6.9e553

4t11: 1 c 60 : Z 80 2 omo U 1503I.OcM -6.00035
433 16032255 so .0035 25005.S5C .0.6090
434- 26000.5 .0.9635
42 Cc 1! 'A31 OSA hI 4 .?7 plfee

.u3: 8K si .'5,:.8c Ie°°85 ,h 8 i:8Ol i~ s~ §0

454. CC 5010.a1CC : -0.6015 ts0110 Soc .6.01437- ce 00.500 *6.60030701 C g. cc 10 140005CC I6 15055.5075436- SC31.C 3-6.60841 J0 1 0C.6.0030 4000 C-* 90
439. 5035. CC..2000 24000. SC -.6.0445 300.1CC -6. 3500
446- 42000.5ac -6.62500
441- C 1331433 00.STM6 £ du? 63 615.
<S1 C Kg 1.SoCC C 807134
443. C go4 8:000.5c 6.C30 705C - .60100 14000.104 TS005
444. C3 00045 114032 00a -1900 0
44s- C 35 1M C 61 200 0 60 8004r0st.C .13560
444- C 400CC6.2300

447- I46 .. 9ge
446- C 6.10~~~~A 12005C -6.0167 13027.50C-c .6l813 146800.5C 6.0C

4489- C 8000.5CC .0.60150 34000.oCC -.0C100 ass.55Occ -6.00160
450- C 186000. SC .. 0350 29000.oCC -6.60100
451- C TALLiES
452- PRINT

1 3Initial source from file aretp

tprobtee sumary
runm term~atead when 07 teed. eyClet mpg done.

I lVCF - IN 1. ISMSEL.21 BZIEIIILY SEF C3/6S-5 tearred~ 9 elapsad - LaRlabMe)

neutron creation track& iniitI OSa mutran less
(per course partls a)

samre. 337087 1.00241:00 3.6512800 escaero

enrg Importance
ditren
faa-s d 09914islmtn
ozp. trans er

II I ::
semrgy sutef 9

tie. cutoff
seiht wind..t

eergy isportance
faread sellslens
cp. transferm

r sb r/"' 11110:37
r d a* a/094 17019250

tracks volglt energy
(per seures partCle

5 7.61199-6, 1.62461-65
a 6. . 6.

a 6. 6.

6SMS 6.O 0t2 . 40E 6
0 6. 6.

0 a. 6.

2 1: 1
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upsctetring e e 7.3602.E 8 donscsterilng e 1.9223.04O

total 38411 t 1:05,99.00 2 0s~giD too SS~l saa'i jessu00 z.0ss~eoo

number *f neutrons banked 46 aerge lifetime. xhekel cutettca
neutron tracks par source partsile 1.00362 '00 escape 1.95851e06 tee t.SgIGE0 S 2
touncn e tilnJ nc pu *tUKZ Fortlsle 4.1425e sept.. 2.31001.03 se .000500

tonxt rautrerw eetilclenx lWO T .cepture or escape 1.3011.03 ue1 *S.00001.0i
net nultipliceto n 1.9141*OC .ee00 any lerminttian 2.4720i1*u cl *12.0508-Si

cezuter time ec far In thi, rum Il ~041 *Irutee X4XIm ustr ever ln bank 5
nmuter time In mrun ked .1 *inutes hak oer 10fe to bakeup cutof

o urce particles pcr *Inute 3 50901n03 Ietld l ngth e
random rhabrse fnerxted biO?05470 most randomawrbere wacd uos 823 In history1 86679

ranre of asipond source wilbts a 9.548o 2.1 t. 1.10341E00
ikef f results f*xu *UCF * Uul 15J15 iUEL,21 £SSIx6LT *19 23)308 terreded £ colaiPsed - ie26.b~c) prebid * 08)20/94 17a19:50

tfo initiel fiaen nautron ecuree distribution uu red trom the rclp es1ae na1ed *rctp
the ueritiealto problm ts ehe duled to skitp reyc los and rnm * ttanl et 9r Icnce b ith nminal 4000 rautrene pr yle.
thi prcbtex bee rusin natrtn ccle icss 3u1t o n e rautron hlxterle end 90 ahtive ccles ith 359269 rlaultr n storie.

this calculation bae completed the requested number of heft cycles using a total of 387087 flelon neutren seurce histeries.

XXXX*XXXXzXXXXXXmXXXXXXXXXXXXXXXXXXXIXzXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXlXXXXXXXXXXXXXXLXXXXXX

the tollowine sellc with fissionable materiel had no neutron trecke enterlng:
97

the following *ecie with fiseionabloe mterilt bed no neutron cottllelenu
97

the following sells with fisolenable material hbd ne filesion source pointa
'7

warning. I fissionable celia had no track* entering, I cello had.no cvtileiona end 1 eoIls bad no fission esurce points.
bhe ttff resulte could be too malt becauas these usels with IF oa a mxterlIl were not esapled.

xxxxxxxxxxxxutxxxzxxxxxxxxxxxxtxxxxxxxxxx xxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxM xZxxxxxxxxxxxpxxxxxxxxxx

the results of the u teat for normality epplied to the Individual eollialon. eaeerptlon, and trck-length keff cycle Values *ort

the It sotliolon) cycle valmes appear ormrally distributed et th 5 eresent onf idance leel
the hisbsorpetion cy a e appear nrmly dstrbuted tt th 5 urcent monf idnce level
the kttrk lengthl cycle vol spitar normally dItribted et the 95 aergent sentfidance level

the final estimated combined sollision/abeorptlonttrscttlenuth heft a .196611 with on estimated standard deviation of .eete2

the estimated Al. 95, & N pereent otft cntfidence Intervals are .195S3 to .69770. .8946 to .89871. and .19998 to *arnul
the estimated eollilaen/abasrption neutron remevel lifetim * 2.311-85 esend. mIt an estimated standard deviatlen of 4981.08J

..................................................................................................................................



Aug 22 OS53 1996 IFito 353.2 6xbzStCOe" 3BA0 D0000.1717.g280-6002
1 RlV so * A0TTcIMIN 131 P 9e 10

the stimsted *rrcge koff., ne tendetad deviatioss, And 6S, 95, Wd 9 percent cenfideate IntorvlSI er02

keoff stiater ktff standard deviation 68 confidence 95f confidnee 99s eonfideace corr

sotlision .69604 J01S.9474 to e6973 .sn o .68j.926? o .94

ebserption .69705 .00 .69584 to .6982S .94M to .6994 55 to .90023
track length .4911 * to 9 926 to .90000

get .9 4 :1, :f ! . 1: 111 : ton .695?tt il l3' .69376 to .59943 AM375
ebe/trk O n J6967 010 .395731 to .89776 Ann to .695fl to .1994S .jf
eeltork ton * 39615 .602 .39492 to .89739 .6 t6 o .39562to . 99412 * 495

cottabsjtrk ion AM66 .6010 .69565 to .89776 .946 to .661 .69398 to .699$
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1 AUCF BZ FI UKL,z1 ASSEMBLY 33F CusS-S Cerroded £ 4el1laps'd -1*26xb~d)2 C Adv tnocti Ucfei~L;ated pMtFte teckatse eol(apwd basket tok 2/5st
3- eC 1500 Year detca loc Yr eritles Ity4. C I
S. C Assebl£y Eub latties N/2 Nodal
6* c 0 t i .15 .T0 FILLEI CO 1i 3 EUPZSUI

26 1 a 2032X t° IM 5 S o ID Z a Vl d

29 C ? S t.U00 .l 8) 14PIU/i

Z- C * 5 g-oen 1 1 3ss -10 FIL81 CO t .I F
10. C Assembly S&A-1011tle9 /4 Model ~m*3'- ' 14 02 1 t 3 -e Le( l t/) t l KPt 1
212 C S 4 .: I1. 121

*3 U eT'T.30 13t~- lIlt -I 1 - FrI ;l CO-1 .3 tt 0)~et IP I

IA CC A5SINILW LATTICE S NCRIPT ON
15- 5 633.1024 - 10032 107NT 1 LAI t1*d
16- & 11.0:3 Oa 110 1A I 1 56 1 56 6 4 1I

7 16,~~~~056 16 1 56 5f6 1 4Stj
19-: C 5 6 212 0 .01 -3 43 SUPIOSI 21"'1 111

2- C IIL03 ,3S0 IS 841 5 8 7
2)- C 6020 T 7070 I ,,, oodat

.22- C J3qo6401 S
23- C 7 1 *.021 1 2-3 0 . 1 3 o 1/. lUS1 odel 1/mol24- C, Inne Bar
27- 77 a.541.140 1 3 20-2 1-14IPE 12 SIde

26- C I .0140 1 3a 2'401aIp .1*4 1 PC1*1 1/4 modalI~~0.~~ I.1~A4 114 -15 .21 NPE1SII2moe
31. C 78 5 .6.1400 1 3~~~~ 14.-15.3 INP:.1 S 4/4 modal

32- C Gap btenIeraend outer Bariler Lids
79 -1. 15-~16 -21 INPINel STO1 modal

PI: C I a.00 02 is -14 -34 I Piaui 5 1/4 modal
35. :a betef unr And Outer larriers,
36* CO 3 1 00 I1*2 1 3.6 li. / oe

39 so7-.12 22 3-1 dP .1 Sltmodel
0- C 81 7 7530 22.3 1 2 -id1 IMPisI-S 1/4 model

Fs: 11 outer gaperr r Ldf9: II 7I7 320 1.4 06-7 NaE15 /sodel
403 C 42 -. 113 2 2 1 .4 16 17 15:1 S 1/4 model

4 1: Sj Idil ~P~lS14 oej 2Uf a 12b, 1 .r 131.3.ON1 S 1I2 model
69- 8 4 1..04 1 5 1 3 .59 iNP.-1 5 114 model
50. C LTIEWOL IZoe

OSa: .I.t5:9~IJ~i4ge 114 modalode

FIL . 1 ~I r ~ 2 4 146

/22/96 7.a36:ZS
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ST- 461 2 2 4 5 # 6 2 R 156
ill* a56- a 5

*2 ~ ~ ~ ~ ~ " S6 i2 422142262356
59- 56Si
60 - 4#4356
61* 6145
62- 561 I 2 22142 2 4221 6
4. S6 52323 14 2 *14 2 n 16

44. 316~~~~~~~~~~42 41156
63- 16A43 5631415' 56 141
*66 C KIuIM PIN LTTICE 311C 3 I son
67- C t 7 * -0.601225 *26 2s8 29 INPI.I LATmI U.7
45- C FIL L-s 6 1716se 3 72 14157 7 * 31 57

No- t s7 7sls
71- C 571 j 5 33315 353317
72- C 713
73- C 7 157
74- C 57115 7

77: t 7 TE In 47 2 *22 42 52771- C 5724 3434 23622225

76- C 7 2161 7 2 12 67 s6 U1
79- C 5T1 P1N LATTICE SItCl7T10o
So- U1 3 -0.601225 -26 27 - 9 Nlitr.-I LAT-l u-s7

SI- P~~~~ILL -gig -11i8 6:6 5716 1 53142 57 S7 3 161 57
132- A7613251 T5
"3- 17 3 63
U-: 3 3 * 5 ss Xs
95 4 7ts

7 57 1 14R157
$1, ~~~~~~~~7 s 34 3' I~\R~S~ S 3 27t11- 7 I 4157t 57 3 a t1 3 s2 S

to 17 3 415 3El5 341 57
VI t7314157 57 3 16 57 S71U3
92- Cq 33E StUlL 3U0
93- 9 2 7.41031-2 -S0 t10 INP3S.I3 UE2
94 9o 6 -. 6 -30 0 * I INPaU.1 a2
95- 91 -4 0 1 1 in 1 U-2
96- 9 1 [24 : I o I U8P114I U.

is 96 1 IN1S ..1 IPIES U-2tt- I *sto I .12 Z x1 Ua22
,110 96 1 a.1024 . NPPsvml IN
16I C R11 FL 100
162- 97 L 0l31l-2 -10 .16 INPallI V.3
163- 9 -. 0 -0 S .11 IsPivl u-3
164 99 1 -6.60225 .30 11 IPE.1 u.58 IS 3 .6.30 I Ilpai ' .

16- 104 e.6.60225 a 2 1 lI 1 ."1 V.3
110 Ce MC? COITIOL IDOJOUIOI llll

I1 10 2104: lalI1. oe63 e

101t Is .j .53 *I~tU.1 T£tEull *61 I - .102 I I119aE.J11.4l-. 10 1.1024 *s V. I N6o UttA 2 d
III2 ` 10 4. .6.560 l343 1NsU.I V.4 * No 3ttCA Rod

116- l 108 I a.2.102 s5 -36 to 11. 4s 1.CRA Ctddi
o6s lte lstoy e4 -6 %30: j 1- INXF~ill:-I U4 S, *tRt Ciddlnm



Aug 23 07111 1996 Me. sm.t .26sbt d.O@U 3IA00000041717-0200-S0C21 ItEv 00 ATTACINENU IV - Pose 3

log * *^.s^OD -3 7 1w" t-
12- s110 I -2. lCC 319 U.'
119- C v OTARO RO0WJIICt TUR a. eBl e
120- 1 3 .01225 T up a S* 1 CtA **d
1- C 111 9 .7.8300 IMF 219:M*I S * 0C1A Red

122 112 3 *lt C1225 53 4 Ilopill U-.
12- 113 3 -S.0122 34 -SS 21,.1 Ie IM 1l I dn

126- C 113 6 .6.1400 34 *33 319 1 U5 S * eA Cedding125- 116 2 c0.eot22s 25 3 r4 .0. P
126- 115 * *U.400 36 37 INP. U
12 11U 3 I *e.t22s 37 111.1 U-5
121- C VIt iET TATII rlu
129 117 1 *f.1024 -3 1t 11.61 u-6
130- 115 * -.5.600 g5 *49 319,s 11.6
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the folteloin cots with fissionable material hod no neutron tracks entering
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............................. ;.............. ................................................
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upscattering 0 0. 76094E-Oo deunseatterlng 0 0 1.9191E8.0
capture 0 6:5097E-01 3.58911-02

(n~~n) 13~52 2.74Z7E-03 2.2046"-03 Loss to (nIn 4 13 ) E-03 1.1601E 02n~~~~~~xn) I~~~~~~.5 o(.x) 674 1.3673E-3 l10u0
lisslon 0 0. 0. lose to I selon 0 3.48UOE-01 8.92341-02

total 389706 1.05301+00 2.0559E100 total 389706 1.05301.00 2.05591+00

nmber of neutrons banked 678 average lifetime, shakes cutoffs
neutron tracks per sourge particle 1.00358.00 *ecpe 2.128E104 tee 1.00081.34
neutron collisions per source partlet 4.70251E01 ecptape 2.39341.03 *ee .00001.00
total neutron collisions 1U 62445 capture or secpe 2.39361.03 uc1 -5.00001-01
not multiplIcation 1.001400 .0001 any termination 2.S626103 wa2 -2.SO0-01

computer time so for in tiis run 114.87 mInutes maxium number ever In bank 2
computer time In ucrun 114.71 minutes bank overflows to backup file a
source particle& par minute 3.383&E103 field length 0
random numbers generated 255297822 moat random nuobero used was 9706 In history 186745

ran g of sampled source wefghts a 9.50349-01 to 1.10191600
Ikeff results fors uer - uV 1MIS fUEL,21 ASSEINLY DWF CS/SU-S Corroded * collapsed - (&26ab5f) probid a 08/20/96 22:55:24

the Initial fission neutron source distribution was reed from the srctp fil named sretp
the criticality problem uas scheduled to skip 7 cycles end run a total of 97 cycles with nominally 4000 neutrons per Cycle.
this problem baa run 7 Inactive cycles uitn 2rr94 neutron histories and 90 active cycles with 360560 neutron histories.

this calculation has completed the requested number of keff cycles using a total of 388354 fission nautron source histories.

xxxx xxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxsxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx~xxxxxxxxxxxxxxxxxxxxaxxxxxxxxxx

the following cells with fissionable materilt had no neutron tracks enterings
97

the following cell, with fiesionable mnterial had no neutron collielons:
97

the following sells with fislionable moteriel bed no fission source points:
97

warning. I fissionable cells bad no tracks entering, I celle badno collision and I cells bad no fission source points.
the keff results could be too smell becouse thes cells with fistsinanse material were not sampled. -

aXxaaXxxxxxxxaxaxXaXXxaxaxxxxaxax xaxaXXaXXXaaXXXaXX aaaxsxxxx axaxvaxxxxaaXAxaAaxXxXaXXaXUXXXXXNXaxaXXXIXKaXXXaXxxx

the results of the w teat for normality applied to the individual collision, absorption, oWnd track-eongth keff cycle values re:

the collision) cycle values appear nor mlly di tributed at the 95 percent confidence level
the koWbarpt ion) cycle value appear normally d itributed at the 95 percent confidence level
the k(trk length) nycle values appear normally d stributed at the 95 pareent confidence level

.......... 0 ........ .......... , ......................................................

the final estimated coabinad eo66sion/absorption/track-length keff a .90019 with an estimated standard deviation of .00108

the estimated 68, 95. & 99 peroent keff confidence Intervals are .59910 to .90127, .69803 te .90235, and .59732 to .90305

the Sitimatid eetisioci/abaorptlen neutren removal lifetime u 2.39E-05 seconds with an estimated standard deviation of S.1E-08
. .............. . , , ..
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the esti mted average keffe, one standard deviatlon* and 68. 95. and.99 percent confidence Intervals are:

keff estimator keff standard deviation 68e confidence 95X confidence 99X confidence corr

collision .90C60 .00127 .69941 to .90196 .59615 to .90322 .89732 to .90405
abaorption .90008 .001 2 .59876 to .90140 .59746 to .90270 .69660 to .903M 6

track length .09966 .00142 .69a24 to .90100 .5963 to .90249 .9591 to .90342
eola/obrp .90040 .00109 .89931 to .90149 .69B22 to .9025 .59751 to .90329 .4081
sbsltrk ton .69969 .00111 .59a79 to .90100 .89769 to .90210 .69697 to 90282 .2980
colltrk ton .90039 .00 26 .59913 to .90165 .59789 to .90290 .6970T to .90371 .7472

cotlabaltrk lon .90019 .00100 .69910 to .90127- .69803 to .90235 .5973M to .90305

I.

I

i
i

II
I

I

II

iI11
i

. I.

* ,-

t.-. .
; t6



bsh2 W" c 0BO E~w~ Cr~c Word WU00900"71t7<024002 REV 00 AkadVO Pop I

c

2
3

5

7

9

12
13
t4
15

Is
17

19
20
21
22
23
24
23

27
26
29
30
31
32
33
34
35
36

3a
38

40
41
42
43
44
45
46
47
48
49
60
51
52
53
54
55

s n ^ n S c~~~~~~~~ n u

l l

.. _ iwoi
Nunbo

...mst
ih~~~ ~~~ W IFEY0 ,_ 1 L

i . i .

:Fr F

1._ _.Ks,, 3~00 0

FlldC S2 02h
-~~i ssi n

AL' I°

__p

-_ U.__

O. . iofui'' Ce w
n

I4 I1 .oa4 IYM
W2

Xi3-

aawim w
1W01.50C
I002.55C
1i:-'s

Q,,, 4,W
f ____i_ C . . PAti.007625

2.0 16bS.. I

LIP qE

A149
i5-1
R-i3

HID03

tzw

. -
..xlil�--- hm r-,--. i -'Z " 5, -=- -f . _ ___ .

I -. .1, -- x ...... _

a zu
l b-' -' - i -

WU.UvIC

W4.50C.
4.W26

4.002631

~~~~~~~~~~~~~WW IY- - '1116

7 @ N Nw14 7014.50C,7 14.00307

---- __

Di

:i3l

148.91 14

ISO-.9i
-7o

132.9053_

t411.o14U,

W¢X
62149.S0c

-62151.500
- 60143.6c

-45103.50X
' 63151.h

, 64155SOC
_ 480w.5

55133.50C
43099|.50X
SMA7 fing

Numl........

Di66

4M~tE

O.i
.OEM

0.00069
O. A WM&

|. _ R......_ _ , f*_135
. ;~

_134.9063 1 413&5w Q.00E

94.905mi 3. 42095.S~lc QOrdYWW-- 1 0diUM
12ITIbiis
H13. A

14 F4443
4--- &�=-
J

1023.50C]
lo:0CI

my027.50}

722.9ET7
*_._. . | _ R V

qn---�- - -i -
19-.4919

M6WA154A
W3

z"Wwo"6a

.- 5F%
_35.04394

9223.S0C
= gnu3.S0

Q-DQwE+
- T-W"&
�E14 Slbiam

15WMIG I _ uMNG [ aom
503r.50C Mr iii2ii

-. 1 ff - .- i= 1- 4-H 2�-Tfml M� t-----21-
C40
915r-
wi-nt= -

iOUNW1111
23?.G MU

Er--J" 044i

9223a50c 1.905554

= ~.-~
:a ML

I__ :_, Itj;;Rjn
U239-f

__ :~~~01
2AWti21,

.l,
. M

V nL . _

.i~~t_ ̂ ts t------ -- __
Mn 5qMF 5o*wc~

Aig-l-mi

_0.Vo5 1
66S.471 _

e2 ii1
28 N 0- nat.-..... u

=0 X,,;,21i - -r 1

5Hr -I-
68.71 a-I- -t 1

D&4

15.9949.

22.RUMn

24.3i
26.9815

-- 40.t
... I 0t,

=T. -J

iU sU3~9.240. O~tMOE*oo

iila ;o.o 2.1396E4Q2

ig _ .. t41020.50c 1.1406GE42

d _ I- a6 ItA03W--02

C3P- "i6 402 .-

n_ naL _~~~~~~~~~~~
4Z1 , 5 rMI7.35

65.37
ss ne2= t -- I

_
# I flw _ __ | _

. z- . . . ___ ----- | __ __ . | -

311s~ni S - w 8?.6i2- -- -- - - rwrx----�a r� -. =#--
u._ Wo_ _vw .- R. * _.

l]9WV.Ul - _-
r&

9&.0941T _
u

U05 _ _ |

_- . _~ l . _43 [T* nr
I c W-101-

ii R 40 25101.60

uT.sac6

BL90620
10Q9056
102.9055
i0e.ows

112.4

_ a_

1' _ , o F.If-A ""M!__ 2j lN -- -T --

S�er -, - ��4 T�� -
wvw

�Mvk l_~~~ I 1-- 11 A
Yea7

a dded

- utu El
n_

-- -43 _ r- nww._w_ I t _S _ I _ _ _ _ _ _ F I I _ _ _ _ _ I . .

MA4. LSOTOP9E tnociik

, Sv
iwL ~~tknnnn UP W~~~ 1 - 'tA no - "'faidAf :: w- . rl-W--j:&m-

S 131 ' 541w5oe
xd�131 - rAilti Fdl& I -W b" I :1u94
I - - - -i;L . s -11 .1-1:f-,-E--T-- M--- I V,
AO-JOU - 515UCl4.wue

W5VA 1n. -r:ft13A
WU143
WH103

.°-

_.

I .=- - -; _i: : ..,_ _ . V.VC a - - -Z2l41R YJe U

l 421=W 52151.50cl 0.000DE*O
60143. O.OOE*

-4510.ik '-.000&+6
. 63151.Lici _ OMODOr+

FM-: 55135 5t ---
I-- I1--SX<S ~ ~~~ ~ W.@ iW I _ _ . :V-,



1so2 dsta c MW29i Ex2Il CWcaky Wwiah 5AW000171720200-021 RPEV 00 A"Pwwd UPp1

C
56
57
56
sa59
60
61
62
63
U4
65
6G
17
68
S9
70
7t
72
73
74
75
76
77
7,
79
s0
e1
82
3
84
85
86
as
U
89
90
el
92
93
94
95
94
U97

99
100
101
102
103
.04
105
106
107
1W0
109
110

5F7 __T I
i B __I_ weiii I

EQ~ed~u~a _____ d-14 4 Sc

J137.3
1X91
140.12

142.9,K

'.34

E .12

18.9

_

*4mIbor I

__ _- I

I.

onsiy LA I 6 m

asd

We

172

919

n -0.-

Ui-

_~I_ _-

30157
;D155

40145

LAIOS5

15S.924025 _ 6,157.506 O000EE
154.922 _ 64155.0c

11Z.4 ___ 48000.50c 0.0002.

130O13O.c o0.0E040

4309.5 -0.000024

146.914887 ~ T~c 0.0m 000
s _ 55133 W~50c 0.0oo002oi

94.906839 _ 42095.50c .OOOOE+C0
233.039622 _ - 92233.50c 0.00002'I

. t 7
_ UdJAs- I - � - a

_ . _ . . ..

3 s IEmm Smg
1in4l49 '--

9IC-NP ID

U1-49.SOC.

wre

148.9172

u~u - - 01234.04004fI 50 I_ _

Z7:1!i O ; E05^

F2236

PU238=. .~f
.- t00

0
0
Ai

n~v

237.04U06
i 1t&7j
MQLtU51

9223050i3
-'2 9223.50

93237.500
A4UI-

W39^.AN3

3.a253E-
911532E-06
1.9055E03

-0-.00020
O.O0002400

4A2711502

1 1 . ____...I

w - _ bi 153 S3151.55C
3153.65C
LAINA50

,150.91

'152.92ri- ii-

II *, A-A
157

2i3'
12311
_I

124

'.49
mei

,-

__
24CL0538UA
fr-odii5-

- _ _- _ _F~i;___j_ C
_

Ia
.w Z&anI

_ IASA l_ ----- I-.- J- i ^;;ra- -
.7xi

~~~ 1 ~ 1 W 1.1r Allog-wJ

I- ------- -- I-
I I_ 2D.W4.1I

241172 I4afiiun - it- ~~~L-- -I2ulb50wI Z3125E044U.,
_ . I . I_ nL_ I _

I

73 rr
74 r .A

la A tti -
v 6wzi

_ _ _ _ = _ _ _

T3,31.50C I 10.9
T40u0O.55C i

R Av

4
i
4

_
__ AA^t^^^ ^^^A __ _ _____ _

7L AASFWRSD_se- w.

26.08 I11U27.5i�J 2.5070243J��1i�To 9 I 1.1408242
M lit'l.J.. liT IN , T i | . .*§-In- i 0 .0"taIr

---- X�T - i 00�4�
U i-235 -

ILI gU J-4

k232.50C
36 ffgiOC
OW bnd

' 235.4

~nm I

._~ FOUL: I 0rolr^ 3
4uAJDJ

46)4! cZUUUD __ 5.56'49E.O
1.4-03TE04W

6.17626142
a, Cv3-- W. E ..

II
I
i
n

._._. ___

.__._. AA . ;=. _ _.-1dl wha .'K lcy3 :Va camAme
A =-i-7 1=st- .., !20 _A. IM-w=, Tua wz tw-be_. 23rJ~~~~~~~~~~~~~~~~W xsdoo

94 1
-- - r !_

11 - POI M zi ri TU VdGM
Vdalwn

403 = YewsCr 60000
_ _swa.ww__ AAe _ _ .___ __1- _

W_ _ M239.S5C
,U IPU.239 LA7Ia KAf- aIOt~ vi _ 4D}Cpav r ^ ,_. ___ _ _ _.. .:jt!j=fFg

PF240 b42J*0.SMC~L
%I
,U

km
'UmA
W0

Mu-240
424T.50

VW%t5a% Wi
ILQ*

$-u US1_ QWL~ INivhm
.- _ - _---- -_ -__- =

---A MCNP]O
UU2.5M

D
-3DQFij . oss .if~ . -I 62M1O.-5g-L I46559ib 4b

"'243 4243.3W I 243 60143.SUi _3.441E417 .. _ _- _ ._ ^ I 'tkW,241 52M.60C 1 241.1
.. 41 45. C k -A 24t.{
Wau242s

b -243 _
%a4l.,A'

6242.50C
6243.50

62At iI~i
a�� ;:: I-

W241

245.1
248.1
A, 9

MHMIO

0L VNE91--NO-41SU I-.
6.W99F h 102. 6511

I-.- 5u3t401
'a-- ];

4MOT!�7!H - -- -

45103.606

Kr

"iv

*W245
5i25S

6245.35
624i.35c

1.052493sA^^r
.- _-W&s *4

1r^8R- Ann, o
-- I----.-.C�,-L I I--- 1.0624031 U6kal

82 .914131

* .922i66

148.914861
151.91976

65131.50 4.601 7
_ AAAA tA_ _ A I7

I - so
,u. ,W _ . =7

NumNwber I "bhet

Tba.UrAJ

SM H4 j 3s9E'02
SM5 M 1676i

l��
62147.50C
621MW50

31582-0E1
1.3874E-07
2.6t0OS-0E
2.40-1E-07

Win- R O.- , A Z ,.~ I i I _
-. __ __ - _

Wrin 4209&50C 3.991JE60

EI rE*Wei EmmL 1I.. Q33 92233 SMcL.
I IiU- 4 -_

{ _. I---I 1 -102375
92234.50c L4

. . 235 043915 G"iIL3 ct IS.11&2402114 EAi233043945 *. -5-.-. U



- -
-

lespher2 O" c OWWS I~sp~w2 s~wee~ C 06129d96Extw"~a Cuj~ceiy Wglwdu SaAOOOOO0171-42004002 PEV 00ODha41 aamadw"t vo POP3 .

c
III
112
113
114
115

116III

117
118
"19120

121
122
123
124

.125
138
127
128
129
130
131
132
133

134
135
136
137
138
139
140

141
142
143
144
145
146
147
146
149
150
151
152
153
154
155
166
157
158
156
160
181

.163
163
164
165

~A W~' b -. - F- - _ _ _ .1 M !3 . 22 0 35 0N -79 23 . - 1 .6 0 - 5
ff f# F & W s_______is ____ _______ __ 50f 922385C .1 47 .03-m

______ NP237 9.53E.0~~~~~~~~~~~~~~~~~i~ 2ff 49 56iiw1u 3.5361E46-
* 34 0 30 42J- -. - F- U 2 -38 0.002400 M 0 ~ i I i _ 04 3a.5 0.0000E4-00

40% Po elti - ___ 2.8209 8363 .02 - -- PU2 9 T812.0 2 9.-05-214A . 942~39.5C 1-.-2735- 06
Na - 3 9-36-641- 44 __ _ _ -- 4=.872401i p0 053 W8 - 94240. c -. 1.261 4

30 % _ _ _ _ _ _ _ _ _ *LSU15. 915 S Si i ai c 4.SW 9 40
1 4 4 1 4 T_ _ _ _ _ _ H 1. 0 621 .10 .5 c 7. 14 2

T - ~~~~~~~.106 4626E-02 _ _ _

146

Fe ~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~ ~ ~~24.3 i '' 12000.5C 2-3128M

14@~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4D.0

1W~~~~~~~~~~~~W

153D02 51
Feed .0%120 ~ ~ ~ 0.0 70

I1i W 6 4 6 0 0 0 0 2 0 8 _ _ _ _ _ _ 4.

160 ~ ~ ~ .2 5 4 7 1 0 01 0 . 1 0

U -2 3 6 1 1 4 1 4 8 0 2 -0 0.0 0 4 0 9 - _ _ _ _ _ _ _ _ _ _ _ON__ _

_______ - 8~~ ~~~~~~~~~~~~~~~~~~~~~~% T.265C d .7Nw b

- ~~~~ ~~~ ~~149 L1 4 0 148.91718 62149.5CC . 0

1X1~~~~~~~~~~~~~~~~M

_______ 1~~~ ~ ~~50 1.851 02 149.917 8 ___2150_5_______o

- . 4 3 9 .5 3 1 4 02N 1 4 2 9 0 9 7 90 1 4 3 .5 C .4 4 I

162_ _ _ 3762.0 1 150

- H_ __H _ _,_t 2 _E Z . _ _ _37_ i-_ _ 666141 154. 922664....... _ __ _~ .A 25 .1022
______ _ _ _ 6.604_ _ _-_ 1 _._2 22134.9017 6511 T 4.0 2

_ .._ ..__ .__ 1431 , 5C2402 -1 30.90 60 69 - 5413 .5 0c 1.1312 47
'062.03 63.05 1 I 1lo .790E247

_______ .-_. __B 6 _20 926906 - - i ii 2. 8 4

________ - - 384~~~~~~~~~~~~~S 14f 36S91402 14o187 _ _ _ 21475C T.Uffiff-of
_ __. _ ___ _______ _U11 Y 7.6_ 401 _ 51 _ _.S 1 0 2. . 10 E92

F~ .%21_ wtli - ion , ___ . --- 4K-0145 .68 144_ _ _. t _ ; = . 45.5.9 2.41EM
S-i5 7.2 31402 S94. 0 8 9i2 9 . 0 3.99T 6247

U02~~~~~~~_ _ or * r4is5E Ot1B395 _ ___ _ F_ _ _ _ _41200.5 .43

-=_ _ _ - 35 Eiil-2U 6E4 -0 5 .0439 .= .5. _ _ 9223_. -- -i . 245- '

_ ____ W38 4i~d04 23U.043637 - 9223_.8Cc 1.62 -E-4
_____ _ . LW- _ ._ .__ _ r V_ U238 h 63 06 _ _

_ ____ _____ _ .-= _ - 0.i5~0 25.4806 93W.c 3.38 _08

.___ __ . ... . C81Y8 .00 +01'. 0 230490Si - 4253150C .00UO10
._ _. . SE111 .0. ............ i21 3iDi.69 _ _._SE_06

- ,__ 40. ~0 _. _ CS133 i 94240.5C .2813E-08
__ _ _ _ 15.9949 ¢211v02 , . _ , _ ._ 3^28

_ _. ._ --- - -Sm1,42 3.-9E~~~~~~~~~~~~~~~~~~~~j ui-ii5 102t4.50c 1 MiiiE4
~~~~_ , Nt5 t4.151 _ 0 244Et

. - _ _ _ __ - N_ _ 2235 t 235.98Ui05 _-* _6 - 6.03682E-0!
o _ - I .__ _ PU240.31E~i 240 0 _ - 2.31286t34



blOr2 ShwA c ̂ V29/9 E"sinal C6i6cakayWoikSli5A0000171742 W21 PI0A WAUdmWVYPapf

C
1686
167
16U
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
¶85
186
18e

19
190
191
192
193
194
195

198

199
200
201
202
203
204
205
206
207
208
206
210
211
212
213
214
215

21721?21t
219
220

.^_A ,-_

I.. .
_1

X .- ILz - F_ . H- I_.-

_."

_ _1 _

di-

Ca
F7.

SISOt
SM149
SM150

4014-3
RH103

K..

. - -

* 26.981538
- 28.7B

39.102
40.08

'..84i

13027.50C
14000.50c
190.50c
20X0.50c

_ 26000.SUc

1 1.14768.2
1 5.5591E04

K.6949E04
i.4087T5 .02

j-i"

Tuy Pomsi

t2
3 99EViw

_ ' . . ___ _ .
_ . , _ ........ _ =r_ ....................... .

== i -

4 0%

-148.91rH
*19.91 il

10 iio

._

._%
_~S C .

iAy~uAlwlwaiui
o.
0.99

MCNP ID

_-_ 49.5

50000

C 8.59E08
-r 6.47u9E48

- - A-- A
451u.5me m.uliwb.uF

-_ _=,__, : _ _ _ __ .__.___, _.

enio I U 11it * 1i50.91983 _ - - ... _. r t^ ............ f ^.

_ W1O1.bbl_ 1054E-O

- - - i - _ _ _ 2qr4=,e e-e A .t _ _1- @

_ XE13
l~bt-U

4.50E+U
1.06E40
i ztwz

104.Vdib4
134.9057

130905069
F2I Sirci

U41Mb.IJ

___5413_1.50
-66fo35Ci

- 1.V071WI
1 1 0iff41b

= =I _ - _

CS133
TC99
Q~147
&Way

98.90628
148.914887

W. ' I _ X_. a_ .1

... ....... ~
10I.Viv9Z5

. .: ._ _ _ _ -- _ _ __ ..

_I

N0145 I _66E0
MOOS I E44InA2 23+0

144.V1 _
'4.905,

gqanaKP1

.. ........... _
_60t4S.0 WL__2.40_E 78

42095.socl 3.99188471
- a o231 5K&.il iiTj5n1

-4 - 150 2 f P I32ume47

i M 1.0clm

Z.6"P#&
922.360t. M._N�. _f

unw uaw^^{-we -- | l

ffi |he_- em-- em l BAN -S---= -ffi z-

Dour
- * 1M.5E

- S.a1E4ai
23Lo49611
2-M 52140

1 0<t ns
__ _. 923.5

_. l _ - 4239.5ft

21065E-06

1.2735E86
_ I.- - l_ l -- _ ~ ---H - __ PA _ . -

.. -- -a---
I __.

10w0782511
-iRi

1si-mmis

SWo U501 ¶ -427IE2

-_, _-j.1 I' Z1112S4

I I I ___ -. -E 4. -

^. 01CAl -- X
| }.4.DEIC

----- -_--' - ___ _ .

o- . -
__

- u ,4 0 _ .

12M.501 2.3128E 04
13027.50c -2.670Ea03

-14u0.0 V.46E0
_ _. ____. __ .__ .I- -_ .a ~-d-USI_ - _ - .-. 'I - -

Us. :|.:Y>Ylt4S
_ _ - -C4

_M.
55.847 -.00MAW

264.W 5

-6.694OE-0

L.174798-0



bso2 b4o e vWN rem Cdkr WohO 60000*417742M040i RV 0 Adadww4vmpaps

10
11
2
13
14
15
1

10

20
21

23
.4
2S

20r
21
22
3v

34
35

20

41
42

44
45

50
S1
52
S3

45

so

51
6.
63

_

.1

I
_

_.
_

Is

W-4ri c

NEU-5

ZMJ..s ..

GD -

mai--

511. ..
yn36
W, _

w _..

Si

!!!BA -- S

k4 IO6%W

hA -o iVl

T 5

iaI&

- i WA^.e

'--t-3Z- '

-.434i

S4W5

~-2J3.03

-. .A"1

fl.Sidif
_ fIS."SW

2.il

_?O

TV#
. .._.4 .-

,.2m

.... -ww

."

_U _. _

___, ,U.OA ,Q

eo 643A.5o
- "d;

"1311-
_. 4ISYt

uWOi&s
"Oil _A

_. _ _Y ,_ .. . .

-'- A.

-04b

-dADOEb
,,O066W
__ o 4 - 0i

_'---=

..x

�j-Ff.� -q

-9--22US0i

9 223!;ic
94'' '

'__;M.

1400

_26v.5v

OADixDE4W

gSer

cmva w

_ .ualf

*DU2F95wA;D

-H".m

. _.

ziD4
Wikv
(31S_

%riu

iol145

wor -

R'

Ku

RM

AS. ,Of

rdl

T=U|

Ut
-� � � -ol

.. H
. 4

- '. =3E
_ 4

1
, q

. __§s

'. q
-vl

iiiss"371
iti6i;i{g

��iisros41
-9 - n,6aii

OA;

- -7
l01

.Z.

b . .V -

1-7i4 XtGi1-

r23r.eA

C-W.029

.tii
139056"

I 1d9wi95
".9i7

i 54i9]

. I4"-g

I ---

I *--f1
I... ._..

a_w - _-- _ --4...

CoB-01
Sin~i

114"Ad

-- w=1. ;
_ WW -es _ .

_W IWO i-c

-U6

= 2_,1

_-. .io9

_ r.- A . ^ 9.

_..,

__ i m_6

- oIUEl

_ ,A ., A, , _ = .

_ _a1t48 1 I.eSM 2 143171
-wilr-I 4.6-29 i 13 tSWif _:r- _ A AAUA ___~._

UWA745-

1w - 4U
-I4W42

S41
-i74"

i7, FS

-.tf46-
i"F4::
YW1 E-W

2.7e4w

1--m -

''-'

12H ibhWA 6

;; T - Swb
I Y c"

p 70.7760
r� uaPhI
[-' -6{iouAsS
1- 6As51MCH
l: -- - E

1
1:--' Sai!.5*XS
r- Z4tsa

F: oixs:sWl
I '-s Fs5;;1

t
L_ 2tVa

L--1

I .wts
I .. .,{

111
I 144u.5X1

H$
,

moo.s,rs
-- 1

wA J

m-.id
I s

i
=h1
' 6h1495^-1
1 6A150!5

L0r43.50W1
I ZSUI'A.SQ§l

U1Si.]
r "|57w
I_ t4W5hAI
1 0.50w1
| U31w

1- Xaf
| SA141SSI
| S4i

i?- ' -̂ *1
The 0

I O.C io I

1-'7XEM

r oAMEOW

. .-....

I6i1tME461

-1i4

I -- 2 -- 2

'Latin

MYi-

gr-
%H-u _

--3:M:
2.-4-4E
"i,:

--yooff
2ONE

. iM.6167"

' ".il062

_ -. ._ .
... r~itRh _ _. __

- 5.5071
- 5413i.gli

_ 5l3i
.._ W

_i1 !F:i

VfW6E-'

- iiu-l

--;; -

;ify-
Milis

-MisVs
Mti-9

qids
__ _ _ ._. ;___.

It1la la4t.SXD _ w *. !,__. _A _ _- = .



-

Aww2 Mo _ew Ew ftm 0ose BOAMMOtt417074C02M iQVGD ' Anutow. VW ft 6

c
64
65

71
n2
73
74
75
74
77

81

U

67

Ua

W0
et
u2
93
W4
56

zes

1lo

UR

U44
*06

weJ

112
113
*14
IM
lie
117
Ila
lie
120
121
122
123
124
125
126

-P r-

__

_
=
_ p4

.0a -.-

ui23

go

RFe-

Wist
r§i_,_.
goy

_2.92E4

_2.12E

"tow-Omw

I ' 'K

92.141V

238.50n7

23.05214"
_V=n 91

1.0.7US

1 ~0
..-229ssno7.

.SXU

2,

1310E-11

4.74M3E*

12- 0-I 2E

U a4223

.____WM7

__ 0.

44il

=8.

XEI r 3.,9E,421; , i43

14le 4'
r

IA&G-+3

| RMEMC0

I238.06t

I 2S

130.905069

| - 40.0-

1
l -- l

h I

F_. _. I

1- 1
1- 1

h. .. . I

F--- -I

1 1
1 1
I - --- - --I

1v4Ss
[. 1

1
l - l

1- - 1
._ .._. _l

1 -- -- 1

------ -1

.. ....4

A___I

I -- -'--1

* * I
_ .._. I

1---- 1
F-----I

1 - H
.

_.. AB__

I I23 50
9 223VSW

1- 92238MC

.-.. S423,

I. . 11a46 -1i

1. -14EW45E2

__T3i145jr -6.yoim

G9"1"2
F . . . I~~~~~~.1

A0 ., .

I --- 1
1-- -- I

l-. ___

F--

1- --- I

[._.' I
F-- 1
I _ ...

I _ .>>1R _U_ I| 1 A 1 5gA ffi
-_ ' | -'4 1 -- _

i4 ---r-A^H^Az

___
h _ h j b A _ _ _ _ _

i--- da.

._' -- lE.zw

Mialr5e

. .:3-l
-'lawi

2E-10
9. 1m1

..

_. ig; AiT ___ __ .__i

GDISt --'

WO3,_

L-7.32i44
._f-ll5S

s.-0e3
2.W-J

__ 15S.i24=?

''- 'i12.
_ i1a-.,46

I11023a

| o I
-:_._ _ ..

AMi204~

| 21.50c

| -N
I .._ .... .

9ZZ.45W

|2 -9.&

1- ki~iii

I1A UCiex

ii"4
L t aWNF

1 - -

[_*___i
!A!_

S 91 .5=

V .__ _ _ ._ _ ... _ _ w ' @ E
A Aiii- i A- _A _____. ._- - -.- - w w . -_-EA _i. A AA_ .ii. .- rs l' _A

55133 4.E4 -13A2.90PU
__ - St __ _

UT .i K1 .114m7*

--55133.imc 22 E -0
=_9U-0 .iiS __ .

S1J3
W. _

AAl^7
lwif. wnA . . __ . __. . _ ._- -_- A._._ - --- -- _ _-4

A~; ---- L ----A

__ _ JNP45 I 3.72FA41 1 W.112541
-64 35.506

� __ __ MW

__ - -1-1.3k.M." _

. _. __ - -_ AZ AAA AA_-_ _ _

I-~~~~ s¢M I . no.I.r -I

" | e ^ne - wo

AM.

ont-,
Mom:

X. __ w .- 1.
^,, , _ ^ . __ __ ,,..t j tA. I -

'- _ §'

_ Z2U5---

=$ S. B14

-*-4#

=- kw-5M 1'
-i13

.- 'I ga*2

Ms ,
D145

Fw
M24

..._ ..

_ . _3 _ _ __ 4
Q39-

4 "

R,1E0
SAO-0

.___...A

-239.052M

-16.0s16a

.1--' ''

}.W{7lW 1
- MOW41Mt

V5.9S4A1V

;8 - -,97.-707 1 .--- W __
I

, # f v^,_. _ .
r . W _ _ . .I i.44.. _ l_5'- - . _._ .l __ _ =. ._

i.3w2w

__ . i 314 19.5I 555140E44
-- 40-M

b 1-21"Ma0,o
... U C

-igo

i.TXw~

s " cariv
i _[BE4Y



Is _.ellwo~d EM9WW Cfika* WwUhad WAOWQQ"llI74M4MI PAV 00 mw&.""Vu np 7

127 -- e~~~~~~~~~~~o3? 2WW~hA- A

126 _ _ 07 1, _ _ _ _ _ _ _

29 
Tuiff wi.- ij W - water

130 F41

133 1 00Tw ,

'33

I ),

131II 1.2841 150.919M3

la -- 11. &9

143 213 . . Ti-t 1) . - 1.49.6

145 3.96E~~~~~~~~2175C *I7 6.0ioiIiJ698S. ~~i

149 OJ_0 5i__ 3 WI-3 .~

. . . .. ............. 6 4 . _ _ _ _

1549

153

ISO _ _

163

11442" 
019"l

165 _ _ _ _ __~-K 491

167 
_ _ __3

175

177

183

Is? coo 3.95640 ii~~~~~~~~~~~~~~~~~~~i 76.01 .~~~~~~~49 Veers C:7iid

ISO 152 .926.00 11.~~~~~~~i91975 - . 15191915



U&IWsl eW2" Ex~ml Cfie WQAb IOOD00t"717-0210= PAV DO lldmdvPs I

0

19

192

195

1S7

2wi
201
20i2
203
204

-20@

210
211
2%2
213
204
20S
214
217
216
21fl
2M
;219

222
223
2a4
226
2m7
220
229

.230
.231

22
233
234
215
236
237

235

241
242

243
24S
2 7
246
247

250
251
252

__45 _ .]

mm

U-
PJUZ40

3iE- ;3: ERK

SEvo

54IE*

144J9
S4. W.W

io.. ~

M4AN

. ._.,.

-.. =7
_~~~~~~~ f;*

i

95294

S1498 S
%I _

4z0

--- L-

-=Below,

1.4sE1
-I.ht

_.H ]

-- ilz3-1

Sww; ~ f -
: 3F

-- -1
�� .1

,, _ ___ _ _ _

i

-- Mam3
2@232ff41

l A
q 1

e s 72gJE

3.?IE*01
.T4)-lEg*- il

Z16E;Fn

-.-97;a
5 s&EwowI ki:-L-x ~w ,w. I

2 5206E-0
1.1Sll3E

I 1.0- vow- 54

1�1--

Z3S~y~
W-o
1i5 O49i

Imlesil
,gm-pv9i� - I :_ __ :_ i

.-

Aff m2 J-f

s-ai

2 30

ML

___. __ ^^A_ EA_ ^ AiSSt A. _ .

_ A_ ._;. __ -_ C -

I
..

.-]W

- --

_--

119".5m

190C.506

_w.t

....... em
I - ILMOM-W

2.6070E-
1 1406E

-6.6949E0
._m

__

cj. =.

4O-

.2431;

__28. WA

39.10i

.- 4j

-94239.5X

.._ J M.

. _ tP

1. _4_f- W

- 1406E Q2

-I,_W

. I

I

.__.g

,, JW _ _
__=_ ____. _ _

-I l= v B- a-l l

I- -- RI 1� rr�a&;f.wor- .

5WI-6

_ 7.4MIP4U

a_
5X0,--- - -va;-NQ-- 1 -1311c" '2', ~i -eSirAs nck=, i__d

---- T--, -- INW I .. ^^#C;;iI --- ,I
PM am 94LOW Nu

621
146.911 82156 ISO 140. 150.500

102.M511.- t �,9834 U151
Offs

15"Mu
6.99E.01 I

1114

I I 64131,Wo
2 -A 033. 1.14 -

91I.W628 w.90M
WI R M 7:

=7 M.99--m-ml, 5.82 -621

-- Raw IE
5.1045E-07

*04I
4.2 9.4

SAW-01
HyNioMe

SAW 942M. L49E.. .......... ar*V3 igAOW 94
42

4.05421E-02 '::7 4.04 -42

I&Q94915 Is.mals

2-
I 50C 2

U-71 we -2

i -. IS . . 7J----------- ~ ~ ~ ~ 3 If idI O- I Wli -
__ ._ 4_ - uw I Id W,, 4-__. _--



ga3oin3 sa I*~JSSa£ 96491- Ad039fJif Ual JoMI 19 1.5: Ad

2*=#MS 3 Jaoil
lapel ,.sd.10JOd 3

401 ASUMISIT * l3and
£2.0 1.N301 41- SS 6353.1 A Ml

401 £1l3315 - lift SI

£2.03" Issa s 62U11 99
U-fl 1. 1131 i2101.

401 Lux 51

32wn 10V431 951210S

Lool Alusn SSL1352AIih lld

32.0 1.18RI 95a56~i 1

22.0C AlK'3sn 95-n s a 1vo10v6-£
tl-n 114MI £3133 R1333531- a1

13. 1- 3'dK3 at£210

30110 *1I32335 - 1331
13. 1.31433 III £5- G2£51A- I ll

fOIO £13335s1 - 31n1 33
o0110 *1333551' * 33f1A 132 2311 U10Zla;92130

Nan lon 0101 133 5W 4Z1,802-1

1431 A1313311 - I3Iva
#$on 5.11433 95S- o212'S- 1 £A

541 13355W 31113
32.0 IISM 2 5 9 *3iA * - 311

I, 41 3 £331 L1"
S1~~~ PS13JO~~stI1 £ ou8 * 3 fp13 s I?5W 1133 13

4S0jNd1. is3d3 40 £133355 99

aged 1A NINULY 0 Al IZOO-OZ41.01AII'dlfl0 45. 05"2 1WS :OMl 491

3 z-963
3 -6

2 -962I :X22

:2Z

3 Val2.1 -333
X -£t3

-93

3 -Gig

2 33

a *313

* -413
3 -l
l3' :6sz

VU :,ts

3 -3sz

X -692
011 -9

3 52

tz
341 -39Q t2 b

3 192
it?-09

93 -452?agn



I2pw2OadUQ290 Eawm CdkaW Wmoal4Z &&A0000GIfl74200021 REVM &dv llvuPo I'D

c
315
317
31.
311

.320
321
m
32

323
324
321

3M

32?32

321
30
331
332
333
334
3M5
337

33.
3U
340
341
342
343

344
34Y34.
34,

_e aj _ = ___ U8
I_ _ i s 0 1 - ~ I ~ r r ~ i i . 1 7 2 7 6 I . - I L e 2 I s o50 a

EUIS3- -

aw -
50-~

to _-

iuw

-_2.TK*0t3.7ae.gI

7.02E8z

1.13841

.= M.

. 1 .7 I

134.R105,
- 9-2402s

- logmtaso
IW.9-05m1

' 'Ia

. 7 59.Sto

-V

-I.Iuwa

a e .01

_z....

._.__
__
.... ._ .

___
_ __

_ .__

. .._ _

_.AS .. - -AG .__A M _ _Ai~7zt
4- ;mi - M

_._ _ _ _-__IIM _I MA:~
;0,2 VU

v- -~ ± -. I.
- - ,,

J234
J235
3zw'--AUn

2.4384

MAW4

_ .

R3

03

iff

00

-- ----

- o~s~1 1J .41E1
__. __ _ . .._

_j I _-.-, _~ -T

- .va0.3-i

-93190576 _ _ _ r - u

rim.
- 922355

_32

1 ' - -, fii -. _ _ _._ -- .- .:I 6i~
45

- ~ ~ ~ ~ II
.oo _. A' __ q-- I - 1-

L---- 4--- :::: �-7: = I -- I I --

_- - - _-.- -1 DA.W.4X~
. U23- I .0z's

_- __301E

l .. .: _ , ..

����1

W239.55 1 T93E i
2 j--Uk 71JD6W(-O

, t essay *#i ' ' .~
as W1B.

i I ---T.- U_ -i I 1F_ F=1 ____

.:A:-- ! iNMU-81 __ _II! i :i t 7
± _ - 4 - -O w -i.> I'meveM I

M ~.@ Wow, ai1 " 'sm M4----- .Va .I Adawa _ _I | _ I ----1
-Wa- --
Z- -- �

5w- -
.1
rdw

l^.suc_ A._ ,_, ' 74-iz Z-. ___

iSiZ

__=Su!S0 -
J

TOW-= F-irM I-c

_-_ WO._ HCO _ _ -A -------- _ _



BBAOOOOuKU-01717-0200-00021 REVOO /1vY6 /W f Atacj4mitVUI

Pfit h DGF Decay Ol I'
PWR C IDSF. Dea" _._ 1.18E+04
niC*Mca DBF. 1000 yr C6k

Cna'DBF 5000 Myr Clak
t! -C-Ac-aikht-DSF, 10000 yr okkZ- I .

_ .~~~~~~~~~~~~~~~~~*

1PWR lb-'nlSed D3FP Dscay Only...

IPSf Cuilicaii D8F,100y D c uiliOcaity-

PV Dv."DBF. i -,_ _ _ _ _ _ .. , _

__af-w ............... _

928t
0.03i
0.190

....

,, 400

..... ._-
i~.0

30
iii4.6J-

-- _.- _-.-

_ - -

150c

1.45E*Q

400
122.40

.l l of pw l ._
16000 2000 50

1.73E+02
____ .4E 1.20i30 9.SOE"01

1.508+02 _

120E_02

. -. _Tdwa .o36 TSPA95 l

. _ -Ae a1Fuelw 2

.15.0 1.9 _ 12.93

_ ... j1... ._ i .. 4

to Pwr UnlI U

25000
jQ9.56

5.- -97- .

26.32
10.54 -,
3.1i:7

... _. .

45000

- bo3E4@0
5.40E+01
5.506.01
550.01+
._ _ .I

3.30E+01
3.30E+01
.50Ei41

.. -- ........ _ _ I _

65C100
3.45

26.32
5.2i -
7.90

I -- .7- .. - . -

4-1

-.-. _I

...

+-
i

--

I . _I--.

ij�++_4k'
-. ._ . 4-

Page 1 9966



44.- 2.

BBA071D-0u171- 0200-2 1 REVOO MAbtm UI

I ? I I . _ , -
_ . _

I

Da kW CDSR

docav or
_f. .3_-

_ I 1-

I I - -A - -

PWR CL DiBF
I- F..... I...S. _4 --4 - I- __

z0u00v
--- ,__- - _ _ t - -- -t -- - -

ISOTOPE UJRUTWMIIMH CURIWEASSY

3.14e43

I __ - 4 ~ . _

=__ - . ._ __

U.-.-

Ac227
AAA241

6.778E_ ac227
- - - _ . __ _: _ =

1.45E-01
_ -; ---,a _ _ A
CA-4zm

C 14

7.23E2-
5.67E80
1A5E.01

674E432
&3.mE
2.632.0
6.J1E412

ain241
am242n _
=243

c14
cin24

1ik
4.GE.03
2.6E400
2.0E403
4.E4-
4.9E0
1.7JE2

20000 y

6.8E-03
.2E43

3.5E06
1.64E2
1.4E03
7J.0E4
2.1E.01

?LY..
Wk Grit

1 4E42
2.1E*00
1.9E43
4.1Ei01
2.42.06
1.524
68.0E4

4500yr
1k cai

1.E02
2..E44

O.0E800
31E-02
1.SE47

O.0E+OE
2.0E44

_1_j6
2.0£41

5k cwi

1.2

O.QE.00

1.9.06
2.1t01

.s _ ., _ . = _ _: .=, _ _

CM244 1.192E-t 5i2.1i_
. I ui. z .. .c .. ,..; se ^;: :_2_ - . --

%~ s 1.4=4J1 u.I u' anz45 ,A2.1tZ-4- -I ----- 4 - -- -� r 1 3 � I - - -

CMZ46 1.04E42 4.82-03 au240 9.6-0
- ___ - - - i

CS135 6.90E41 320E-01 2.0E-01
_ _ _- - . I i _ _ _ -- t4 - , _ _ _ -_ _ _ _ _ ._ _ _ _ _ _

lMU 4.50E40;
_ - ._ , 7

NO 93M 2.83&00 1.31E*0O
3.43E-01

, = _ _ _

i129 9.0.E40
___ - _. -,___

NU 94 7.40E01
- 2-

NPZ37J 1.75E2+0 5.1014
PA23t 6.77E-i 3.14E03

. _______ _____ PB210 5.10E-01 2.37E-01
__ _____ iPOW I 7.68E-02

______ ~~~PU.238 - A84j 6SQE-39

ib 93m
nb G4
9237
pa231
pI1210
pd1W7

PU3

pu240
pu241
eL242

tans -

3.5E-0O
-1.9E455
-3.GE-Gi
_4.9E4Di
__ 8.03

2.62
2.98E00
1.08E02

- 2.94E01
_ 32E00

2.7.E01
8.0E.02

3.52.01

3.8E8014.E-05

IAOE4I

3.0E+00
9.6E+01

2.6E+.0
2.7YE41
1.0E401

^ A ^

Pun
240

PU241

2.44E202
.62E+0

W145IG

1.13E+02
4.00GE+4
674E-02
1.14E40
2.37E-01

9.2E43
S.6E4

7.4E.05

3.1.00
17E-M

8.7E+01
1.8E01
2.1E*%
lim-ii
i.3E411.301

1.2E401
.1041

61.68.503
_3.4E41

7.1AE6

1.0842
2.1841
2.6E02

4.5E+01

2.6E4?
2.1E41

7.58E0i
*'OE-'-

_.0i.041.084l~i

9.8E42

r3E-01
' 2Eo;
*2-"
2.72-00

4.7E401
1.7E2CC

2.2E Ol
2.8E01

1 OE 01

. L _ . . 4 _ _ . A

Pauw 2A4SE4I
I 4~-~ . 7 - I

RA,22 S.1041
__ _t _ _ ._ __ _. .__ _, L

I _ . . .- - -It I n:=- - I A
rwf%. 4.bazUf Z1b6-U-I- - 117 ~~.1 I - I 17j1 _. -

SE 7v 4.7721O 221E41
m1t

so To
amId

9.0E.0

V 4E-4i
-'--kiF

_1.12.W
1.2E84
. .m-n4

- - --A-��-4~MAIM U IXIF44O1 G WIF*W
I I Irss;-r ~~~~~~~~~~~~~~- --- -. ; -1 |,~-M _ | . X-:-_

bImzu M.5M2U1 4AME52 satz2 .3E-011 12E 01 1.2E.01I __ I fIC9 . # , _-_ .

1J.70E.O 1 79E4000 _____1___ s l 3.82.00
7.919421 3.67E42 _I _1 1E.M02

_ _ _. _ _ - _ _ ,

IHZ29
l 

l 
=_ _

THZ3_ 5'71e01 2.65E41
TH232 4 _ 2.547

I_ _ __.___ im . _________ _ __ ..__
______ _ U233 1.44E41 6642

.4 ____ U234 - 3.9+~ 1 57E20 _

�*1

.-A

51230
51232
U233
u234
234 -

92E--02
9.0E4B8
2SE4102
6.7E41
1.E602

38.00<

1.1E41i
3.1E4M

IIM

i.9841

1.3E41I
1.5841
3.5E84
1.42.02

3.86201
2.3E4.

1.5E4i
3.7242

1.4241
1.5E01
3.6E4

12E2C02

3.48.00

2.1E-07

TE'd
1.8E O;

1.SE-0i
3.4E41
54.401

5.1E242
2.3E-01

VE-Z

3-.SE-0'

1.5E+0

U235 2.23E42 1.03E02
4- I=~~~~~~~~~~~ --I ~~~~~~ -1-I _- 1;4-- . __ .

'U.S 5.30E41 2.46E41
______ _ .i - 3.11E2.0i 1.i4E4i ____

____R__ 93I _ I Z .97E.0j 1388.0 0 .1

u2_
u238
vr93

1.3E84?
1.5841i
3.54E01
1.SM+0236 ISPA Total 3.73E+20 1.732+02

_ _ _ _

- --. .L .L � - _ _ _ ~

Page 2 W416



Pvcf 3

BBAOOOOIAI-1717-0200-0002 REVOO Atacinment VW

MU&

.-.. I l+I

ik at 10k c,
Rt. 553
30 w

Ref. 5.53
ISoOwyt

Ref. 5.54

422-03-1622000

IL65
Rd. 5.54

6.3E.03
1.1E.O:

RA. 5.54

1.0E41
2.02.0

, ,= _, ; , _ _ _ _ _

i

I b1.Sw 0321 14E02 1.6£4-O
1 J7E4 39E-Oj I 362. 1 3.4E241

_ _ --2rXii

1.1E02

I 240Q1 00 . ¶ .0 I __ __ 392

2.1E47
O.OE* W
1.7E44
2.3E-0
2.2E401
9.2E4-
3.64EO1

2.0E201
SAM-0
3.4-01

3.6E46
1.0O41

2.IE-0

1.9-0
0O.E+00
3.42E-0
1.SE41
2.22E1

3.92.01
7.9E4-
92E.4

1.2E44
7.9g2E
6.3E41
1 92E40
32E2-
2.7E45
76-E3
8.7E-04
2.0AE01

4.9E41
5.42-06

2.3243
1.0E4
2.0E41

0.0E403
4.5641
4.6E-W4.8E416
O.OE#

2.0241
8.8242
3.GE-01

0.0E403
O.OEI-O3.1E41

3.0E.0
UQGE+4O
1.5243
4.9E4)S
2.0E-01

3.-o01

4.0243
2.4E-03
_._ ___ A. jA ._ I^ _A4 _

O OEm
ItSE-00.02403

I.OE-W
1.9241

2.4E4M
2.0E01

.8E-03
3.E-O1

0.02406

1.4E-01

2.02-0
1.3E46
2.0E41
8AEA2

3.42E01

Re. 5.64
55000ny

1.3242
3.9246

O.OE+0
4.5E24
1.32E4
0.0E+00
3.9E25
67E-0

2.9241
8.324
3.4UE
2.5E24

4 - ._ _ # - - I -- i _ _ _ # _ _
F A ^ __ ._ _ .

3.624
l-SE-oi

8.82431 8. 2-031 8_E24
2.6E-0 I 3.54E11 3.5241

.. . .
.

_ _ _ _ . _ _ . A A _ , . _ A . - _.___ _ _ ~ = . -
2.76051 3.6E.061 B.9E.06 1.9E-06 2.30451 2.3E-51 1.4Ea-0 1.4AE 12E-0O 1DE-051 5.0E&M
39-E41 3_._0 . _E 3*241 9.7-42 2;241 3.81E- 3;8E 3 3.8E4" -i2-0 3.82E1 3;
1.S42 1.3E242 .4-02 1.6E42 22E-0 0 4003 J.324. S.2E43 6.3243 1.0E-02 1.3E4;
22E41 2EG541 -2.9E1i 3.1tE01 2.9E-07 7..5E42 8.0.4E02 1.02E-O1 1.3E41 21E-01 2.E241
2.7E42 2.6E4;2 7E-0 2J7E2;02 2.6E2-02 2.240 2.6E-02 2 eE42 2.6E-02 2.26E-0 262E-02 2.6E2o
0.024 0 0.O O 400 0.OOE2 O.0E+ 0 4. 1 2 0 2 2.3E201 4.8E- 2 0. 02. 00 E 0.02. 0 0.02E 00 0.02.00l 0. E200
4DE2 0i 2.6E+01 2.6E201 2.8E501 1.6E.02 1.62.02 11.02 1.02E02 9.2E*01 6.021 4.4E+01 YCE+O1
2.22.00 -1.7E41 2.0E41 2.7E41 _ 102 1.5E+02 3.1E+01 28E+01 1.9.E01 i.12O0 1.32.00 3E601
V.oE4 3.9E45 3.20 3A4El06 9.03 7.8243 2.3E43 2.IE-03 152-3 1.0E-03 2.0244 3.9241

2.SE41 2.5E41 2.E241 2.4E-01 Z8E201 2.8E41 2.721 2.7E-1 270-01 2.7E41 212.1i 2.SE41
2ffi~i 2.8E4i Z.9E41 3.12-0Ei __ i1-08 1.8244 752E-02 I.OE41 1.OE01 1.341 2 .1241 2.8E41
2.E47 4.1E-Oi 4.2E.47 4.224i _ I.12.10 1.82EO9 8.E40 9.02-8 1.1E47 1.5Eg7 2.E847 4.124;
7.9E02 4.924;2 .202. 522E4 . _ 1x41 1.9E41 1.41E-0 1.4E 1.3E41 .1E41 7.SE4; 4.9E4;
0.OE .02400 .OE 02.00 0.00 O _ 1.3E+02 7.500 O.E00 O.E0240 0.000 02.OE00 .Q0E20 O.E
1.1E01 8.9242 9.1E-02 9.324; _ 14E-01 1.4241 1.341 1241 1.2241 1.2-01 124 .2E-0

3.52+00 3.22.00 &3E200 3.32E40 3.2.00 3.9E400 3.8200 3.72400 3.7 00 3.6E400 32 3.2E2E
5.12E2 7.O;42 7.8E42 7. _ 4.86-E40 4.5E4 1. 2E4;2 1_622 2.3E242 5.1E02 7.8EO2
2.32E-1 2.9241 3.0E41 3.1E41 _ 12-04 2.3243 7E42 9.2E2;02 .1241 _ 1.4241 2.2E-1 2.-01
2.847 4.1E07 422E47 4.22E0 - 1E-510 1.8E4S .42-08 9.0-21 1.1E4t7 1.SE47 2.8207 4.1E4i
6.7E42 9.3E0;2 9.3E42 9 _242 _ 222-04 2.9E44 2.3E42 2.5E42 3.142 .92412 6.7242 9.3E24
G.9E41 6.1E-01 6.341 6.6241 _ . 5I4EE-0 6.52Oi 6.7E4i 6.7E41 6.62E01 6.5E-01 0.3E41 6.vE41
1.72421 -02 1.;0;2 1.82 _ _ 1.4E4i 1.4E42 12.6-0; _ 1.624. 1.2E42 1.E2.42 1iE-02
142E41 1.4E4-01 14i 1.4E41i __ 9E2-102 9.3E42 1.3Ev1 1.3E2-i 1.3E41 1.324i 1.3E2-1 1.3E41
1.5E41 1.SEO.1 1 14 1.5E4i1 _ 1. .5. 1.5E41 1.5E41 1.52i. 1.5E41 1.524E 1iE24 1.5241
3.6241 34E-01 3.5E41 3.51 _ 3.51 3.5E-i 3.5E4 3SE-1 3 .51 3.4E-01 3.4E-01 3.4E41
582.01 32.3v01 3.32.01 3.5E+01 122.04 1.12.03 1.42402 1.4E20 1.2E202 9.8E401 5.3E+01 3.2E201

Pap 3 914196



Aug 22 10:06 1996 Ffl. Name: sp4&.0.sum 9A4000000-01717-0200-00021 REV 00 ATTACHMENT IX Page 1

t ne verseon 4I Id-l0S0193 07/26/96 08:40i39
r. * ****b**B***ea,e*a...e..ee..... *e*.*e.e.eeaeaae*;*;*

Inp-sp0 outpuep4'0*0

I- For-field Consq uece Study - 32% H20/ 5X U02 (sp40s) 0 Years 300K
2- C Calico Hilt lTuff 1.5095 afcc .40 porosity - sphere surrounded by tuff
3- C Cater and U02 effset each other In porous spaec

4- C CELL SPECIFICATIONS
5- C INNER WATER REG10O
6- 1 1 8.20735-2 -1 IMP:Mnl
7. 2 2 5.42302-2 1 -2 iMP:NI-
O- C OUTSIDE WUGLD
9- 3 0 2 IMP:IuO

10-
11- C SURFACE SPECIFICATIONS
I2- I SO 140 $ INNER FUEL ZONE
1s- 2 SO 200 $UFF REFLECTOR
14-
15- NODE N
16- KCOPE 4000 1. 30 130
17- C KSAC 0 0 1 0 0 10 0 0 -20 0 0 29 0 20 5 00 -5 -10 0 -10
15- C 0 -5 -20 -10 0 -13 0 -10 14 0 0 -15 -10 -5 -16 5 5 0 10 10 17
19- C WATERIAL SPECIFICATIONS
20- c 32 volX water in calico Wilt1 tuff - a velX Uo2
21- c 3.01 Orliglal Enrichment/ 20 GUOINT decayed to Uranium Isotopes
22- ml 1001.508 2.1396-2 8016.50. 4.2515-2 11023.50c 3.936e-4
23- 12000.50c 2.3128-4 13027.50c 2.6070-3 14000.50. 1.1406-2
24- 19000.50e 5.5591-4 20000.50e 5.6949-4 26000.55e 1.4037-4
25- 92234.50. 4.6944-7 92235.50, 3.5253-5 92236.50. 9.1532-6
26- 92235.50e 1.9055-3 93237.50e 2.1829-6
27- ati twtr.Olt
28- c 40 vwlX water in celico 11it(* tuff
29- .2 1001.50. 2.6744-2 8016.50c 4.1582-2 11023.50c 3.9366-4
30- 12000.50e 2.3128-4 13027.50c 2.6070-3 14000.50e 1.1406-2
31- 19000.0S. 5.5591-4 20000.50c 5.6949-4 26000.S5c 1.4037-4
32- mt2 twtr.Olt
33- PRINT

1 Initial source from file scetp

original number of points 4015
points not In any call 0
points In colls of zero Importance 0
points In void eolls 0
points In ambiguous cells 0

total points rejected 0
points remaining 401S
points after expansion or contraction 4001
nominal source site 4000

initial Guess for kCaff.) 1.000000

cycles to skip before tallying 30

number of keff cycles that can be stored 260

total fission nuber date *ro being used.
materiel compositIon

saterial
number component nutcid stoti fraction

probid a 07/26/96 08:40:39

print table 40
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I 1001, .26069 8016, .52170 11023, .00450 12000. .00282
13027, MM3l76 14000, .13897 19000, .00677 20000. .00694
26000, .00171 92234. .00001 92235, .00047 92236. .00011
92238, .02322 9323?, .00003

associated thermal o(s,b) data sets: lwtr.Ot
2 1001, .31751 8016, .49367 11023, .00467 12000. .0027S

13027. .0309S 14000, .13542 19000, .00660 20000. .00676
26000. .00167

associated thermal vscsb) data sets: lutr.01t

material
number component nuclide, mnass fraction

1 1001, .01323 016, .42028 11023, .0055S 12000,- .0034S
13027, .OU17 14000, .19658 19000, .01334 20000, .01401
M20, .00431 9232 0007 92235, .0055 92236. .00133
92238, .27836 93237 .0032

2 1001, .0234 8016, .574S 11023, .00787 12000, .004 9
13027, .06e 14000, .27861 19000, .01e90 20000, .01985
26000, .00682

Scell volumes and W55*@ print table so

Cell ato gr Input calculated reason vulume
density density Volume velium "as pieces not calculated

I 1 a.207351-02 2.706021.00 .000001.00 1.149401.07 3.11031E+07 1
2 2 8.423021-02 1.90934E100 .000001E00 .2016394 07 4.20361+07 1
3 3 .000001.00 .000001+00 .000008+00 .00000 .000008.00 0 infinite

iproblem suinary

run terminated when

Far-Fleld Cons*quence
0

neutron creation tracks

sourcs 519T1h

I? Iht window 0
Cat oportance 0
weight cutoff 0
energy importane 0
dxtran 0
forced collisions 0
exp. transform 0
upseattering 0

fission N
total 520217

130 keode cycles

Study - 32X M20/
weight
(par source

1.00014*00

were don.

8X UG2 Csp4Os)

energy
particlel

2.03041.00

07/26/96 11:15:45
probid u 07/26196 0l:40s390 Years 300K

0. 0.
0. 0.
5.11391E-02 2.56131-05
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.s9351-o0

7.43761-04 5.40341-44
0. 0.
1.05973.00 2.03101.00

neutron loss tracks weight ener y
(per source particle)

escape r1 7.81931-0S 4.82721-OS
energy cutoff 0 0. 0.
time cutoff 0 0. 0.
sI ht windou 0 0. 0.
e lpllrtnco 0 0. 0.
weight cutoff 519494 5.83231-02 2.4331-OS
energy importance 0 0. 0.
datran 0 0. 0.
forced collisions 0 0. 0.
exp. transform 0 0. 0.
downscottering 0 0. 1.9361.00
cspture 0 6.00741-0 5.UE081-02
* o to (nxn) 252 3.71121-04 3.110 03
oio te fission 0 4.00O81-01 3.2580E-02

total 520217 1.05971.00 2.03101.00

average lifetiet, shakes cutofft
escape 2.0960£'04 tco 1.00001.34

number of neutrons banked
neutron tracks per source particle

2S3
1.00101+00



Aug 22 10:06 1996 fite Home: spOaO.sum 5AO00000001717-0200-00021 REV 00 ATTACHMENT IX - Page 3

neutron collisions per source particle 7.76301+01 capture 9.331.8E03 ece .00001.00
total neutron collisions 40449082 capture or escape 9.3393E103 wuc -5.0000Y-01
net multiplication 1.00045.00 .0000 any termination 1.0085E.04 wc2 -2.50001-01

computer time so for in tile run 69.99 minutes maximum number ever In bank 2
computer time in mcrun e9.95 minutes bank overflows to backup file 0
source particles per minute 5.7MY7E703 field length 0
random numbers generated 46611"603 most random numbers uaed was 12366 in history 242791

range of soapled source woights a 9.51021-01 to 1.06921.00
Ineutron activity In each cel print table 126

tracks population collisions collisions number flux average average
cell entering * weight wetigted weighted track weight track mfp

(per history) energy energy (relative) (CA)

1 1 577532 519965 35423477 4.96231+01 2.581E-04 5.2493E-01 A.14621-01 2.18991.00
2 2 75241 36493 5025605 5.1939E100 4.7126E-05 2.27368-01 5.9409E-01 1.33451.00

Ikeff results fort far-Field Consequence Study - 321 N20/ AX U02 (ap4Oa) 0 Veers 300K probid u 07/26/96 08:40:39

the Initial fission neutron source distribution was reed from the *rctp file named erctp
the criticality problem was scheduled to ski 30 ctclet and run a total of 130 cycles with nominally 4000 neutrons pr cycle.
this problem has run 30 Inactive cycles wit 120293 neutron histories nd 100 active cycles with 399419 neutron histories.

this calculation has completed the requested number of keff cycles using a total of 519712 fission neutron source histories.
all cells with fissenable material were sampled and had flesion neutron source points.

the results of the w test for normality applied to the individual collision. absorption, and track-l-ngth kaff cycle values are:

the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) eyel values appear normally distributed at the 95 percent confidence level
the k(trk length) eycle values appear normally distributed at the 95 percent confidence level

...................... ................................................... .-...........................

the final *etimated combined collision/abcorption/track-length keff * .97755 with an estimated standard deviation of .00081

the estimated 68 95f 99 percent kaff confidence Intervals are .97674 to .97U5S .97593 to .97916, end .97541 to .9796U

the estimated colliuion/abeorption neutron removal lifetime * 9.36E-05 seconds with an estimated standard deviation of 1.751-07
...................................................................................................................................

the estimated average keffs. nen standard deviatleon, and 6. 95, end 99 percent confidence Intervals are:

keff estimator keff standard deviation 68X confidence 951 confidence 99X confidence Corr

collision .97699 .0013a .97561 to .9736 .97424 to .97974 .97334 to .98064
absorption .97847 .00110 .97M76 to .97957 .9762? t .96066 .97556 to .9a138

track length .97663 .00134 .97529 te .97797 .97397 to .97929 .97310 to .98016
cOl/aboarp .97788 .00082 .97706 to .97870 .97624 te .97952 .95 71 to .96005 *.1060
*be/trk lon .97mO .00080 .97690 to .97851 .97610 to .97930 .97558 t. .9793 *.1259
col/tik len .97645 .00135 .97510 to .977n0 .97376 to .97914 .97288 to .98002 .9U8

col/obs/trk len .9m75 .00081 .97674 to .97435 .97593 to .97916 .97541 to .97968
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Imcn version 4a ldaO.010193 08/23/96 10:15:411. *. .e.*** o**e*h*e*eal d. ee O. eeO ee3..*...*O,*******eieeai**eee.g seg*e.
Inpssp40a2 outposp4020

I- Far-Fietd Con oseqnce Study - 32% M20/ 8M U02 (sp40s2) 0 Years 30b
2- C sCalco Mills Tuff 1.5095 a/cc .40 porosity- sphere surrounded by tuff
3- C Water and U02 offs et each other In porous space 50 C uniform
4- C CELL SPECIFICATIONS
5- C INNER WIATER REGION
6- 1 1 5.17S26-2 *1 INP:Nui
7- 2 2 5.38290-2 1 2 IMP:N1a
o- C OUTSIDE WORLD
9- 3 0 2 IMP:N*Q

10-
11- C SURFACE SPECIFICATIONS
12- 1 sO 140 S INNER FUEL ZONE
13- a SO 200 S lWUFF REFLECTOR
14-
I$5 NNDE N
16- KCOOE 4000 1. 30 130
17- C KSRC 0 0 1 0 0 10 0.00-20 0 0 29 0 20 S 0 0-5 -10 0 -10
18- C 0 -S-20 -10 0-130 114 0 0 -1S-10 -5-16 SS0 10 W 17
19- C MATERIAL SPECIFICATIONS
20- c 32 (x .9v at 50 C) voIlX water In calico Millt tuff - A volX uoZ
21. c 3.01 Original Enricbeentl 20 GWQn/NT decayed to Uranium isotopes
22- ol 1001.50e 2.;112-2 8016.50. 4.2711-2 11023.50c 3.9366.4
23- 12000.50. 2.3128-4 13027.50c 2.6070-3 14000.5Oc 1.1406-2
24- 19000.50c 5.5591-4 20000.50c 5.6949-4 26000.55c 1.4037-4
25- 92234.50. 4.6944-7 92235.50: 3.8253-5 92236.50. 9.1532-6
26- 92238.50c 1.9055-3 93237.50. 2.1829-6
27- stl lIwtr.OIt
26- c 40 Cx .99 at SO C) volX water In calico Mills tuff
29- *2 1001.50c 2.6477-2 8016.50c 4.1448-2 11023.50. 3.9366-4
30- 12000.S0. 2.3128-4 13027.50c 2.6070-3 14000.50. 1.1406-2
31- 19000.506 5.591-4 20000.50c 5.6949-4 26000.55c 1.4037-4
32- Utz lttr.01t
33- PRINT

probid a 08U23/96 10:15M41

I Initial sour.e from file rcetp

original number of points
polnte not In sny eell
points In cells of zero Importance
points In void eells
points in ambiguous calls

total points rejected
points remaining
points after eApeasion or contraction
nominal source size

initial gueas for k(eff.)

cycles to skip before tallying

number of koff cycles that can be stored

total fission nubar data orc being uaod.
Imteruial composition

material
number coeponent nuclide. atom 1racl

0
0
0
0

4048

0
4048
3997
4000

1.000000

30

260

print table 40

tion
:tlon
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I 1001, .2#910 8016, .52244 11023, .00482 12000, .00283
13027, .03189 14000, .13952 19000, .00600 20000, .00697
26000, .00172 92234, .00001 92235. .00047 92236. .00011
92238, .02331 93237 00003

a eeriated thermal a(eb) date *etas ldr.Olt
2 .3151001 . 85 5016, .49444 11023, .00470 12000. .00276

1s07 .03110 14000, .13606 19000, .00e3 20000. .00679
26000 .00167

associated ther alab) date U ts: litr.Olt

:'

materi l
number component nuclide, maso fraction

1 1001, .01312 8016, .41972 11023, .00556 12
1 027. .04322 14000, .19681 19000. .01335 20
26000 .00482 92234, .00007 92235, .00552 92
92238. .27869 93237. .00032

2 1001. ~~.02326 8016, .5779 1`1023, .00789 12
3027. 6130 14000, .27919 19000, .01594 20

26000. .00683
icell volumes and passes

cell stom gr IN ut calculated
denuitI density volume volume safe

1 1 .0.175261-02 2.70262E+00 .000001E00 1.149401.07 3.10664E107
2 2 O.38U90E-02 1.905331.00 .0O0OOEO0 2.20163E207 4.19483E107
3 3 .000001.00 .0001.OO .000001.00 .000001#00 .000001.+0

lproblew summary

run terminated whon 130 keoe" cyclee more done.

For-Field Consequence Study - 323 M20/ Al U102 sp40&2) 0 Years 300K

2000, ,00345
10000 .01402
236, .00133
M0 0 0 .0 0 9 0

1000: .01959

print table 50

reason volume
pieces not culculated

I
I
0 Infinit.

08/23/96 13:47:25
probed a 08/23/96 10:15:41

a
neutron creation

source

weight window
col! leportcnco
me, t cutoff
energy importance
datran
forced collisiens
&xp. transform
upacatterlng

lisslonw
total

number ef houtror
neutron trscke pi

tracks weight energy
(per source pert Icl)

.518810 1.00231.00 2.03051.0W

O 0. 0.

0 5.54021-02 3.29721-05
0 0. 0.
0 0. 0.
a 0. 0.
0 0 . 0 .

* 0 0. 1.96811-07

488 7.13611-04 4.50421-04
0 0. 0.

519298 1.0141E00 2.03101+00

r banked 245
ir sou ce particle 1.00091+00

neutron lose tracks weight Onerey
(per source partle)

escape 113 1.29031-04 1.29171-04
energy cutoff 0 0. 0.
time euteff 0 0. 0.
methtul oWI0 0. 0.
eel Importne 0 0. 0.
weight cutoff 515942 5.63-02 3.37411-05
energy iportane 0 0. 0.
datran 0 0. 0.
forced collisions 0 0. 0.
exp. transform 0 0. 0.
dome cattering 0 0. 1.9372100
capture 0 6.01991-01 5.8119E-02
loes to (n,xn) 243 3.554- 04 2.9U4-03
lose to lession a 4.00301-01 3.2620£-02

total S19298 1.06141.00 2.03101.00

overage lifetime, shks cutoffs
*ecae 2.12381+04 tce 1.00001.34
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neutron collisions per source particle 7.7662E101 capture 9.37061.03 Qco .00001.00
total neutron ce.lilcon. 40395375 captur* or escape 9.3722E#03 wCl -5.000E-01
net multiplicatlon 1.00041.00 .0000 any termination 1.01371'04 wc2 -2.S000-01

computer time to far In this run n9.65 minutes maximum number ev r in bank 2
computer time in scrun 89.61 mInutes bank overflows te backup file 0
source particles per minute 5 7694E*03 field length 0
random numbers genorated U45315405 most randoe numbirs used was 12040 In history 376270

range of sampled *oureeights * 9.2915E-01 te 1.06501+00
Ineutron activity In ach call print tabLe 126

tracks population collisiona collision* number flux average average
Cell entering * weight weighted weighted track weight track *fp

(per history) energy energy (reletive) (co)

1 1 576169 519055 35164913 4.9T7ZE101 2.60151-04 5 24716-01 0.16541-01 2.2038E100
Z 2 77612 37543 5210462 5.3914E100 4.633eE-05 2.2143E-01 5.93941-01 1.3362E100

total 655711 556603 40395375 5.51031E01
Ikeff results fors fer-fluid Consequence Study - 32X U201 X Uo2 (sp4062) 0 Years 3001 probid u 08/23/96 10s15s41

I

the Initial fission neutron source distribution was read from the *retp file named erctp
the criticality problem was scheduled to skip 30 cycles and run a total of 130 cycles with nominally 4000 neutrons per cycle.
this problem has run 30 Inactive cycles with 119746 neutron histories end 100 active cycles with 399064 neutron histories.

this calculation has completed the requested number of keff cycles using a total of 511810 fission neutron source histories.
all cells with fissionable material were sampled and had fisioan neutron source points.

the results of the w test for normality applied to the Individual collision, absorption, and trick-length kcff cycle values ore:

the kC collision) cycle values appear normally distr buted at the 95 percent confidence level
the ktebaorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

.................... ................................................... _ _ _.........................

the final estimted combined cotlislonfabaorptien/track-length koff * .97716 with en estimated standard deviation of .0007o

the estimated 61 95. 4 99 percent keff confidence intervals are .97643 to .97789. .975T1 to .97e61 and .97524 to .97909

the estimated cellisionlabsorption neutron removal lifetime u 9.371-05 seconds with an estimated standard deviation of 1.501-07
.. . . . . . . . . __ ..... _._._.............. . . . . . . . . . . .. . . . .. . . . . . .. . . . . . . . . . . .. . . . . . . . .. . .

the estimated *verega keffs one standard deviatiens, end 68. 9S. end 99 percent confidence intervals ercs

keff estimator keff standard deviation 68X confidence 95X confidence 99X confidence aerr

collision .97M3 .00132 .97600 to .97866 .97469 to .97997 .97363 to .98083
absorption .97701 .00099 .97602 to .97800 .97504 to .97897 .97440 to .97961

track length .97TO0 .00134 .97573 to .97642 .97440 to .97975 97353 to .98062
cel/ebaorp .97m13 .00072 .97641 to .9778s .97569 to .97857 .97522 to .97904 - .182
abs/trk lon .97703 .00073 .97630 to .97776 .97558 to .9749 .9TS0 to .97896 -.1692
cl/trk lan .97m .00134 .97597 to .97865 .97464 to .97998 .97377 to .98085 .:98s
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.00073 .97643 to .97789 .97571 to .97861 .97524 to .97909

I
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lmcrn version 4c ldwI/OIJ/9) 07/26J96 12:01:33
**X**@s************-******s***.eaeeea*eeaaa.aaae.aeaeee*.@*C*O*aa*a*ee

1rnp sp4Oai outpeap40.1.0

I. far-Field Cone uence Study - 32 1120/ 8X U02 Csp40a1) 0 Years 600K
2- C CacicO 111 * Tuff 1.5095 g/ce .40 porosity - sphere surrounded by tuft
3- C Watcr and U02 offset each other In porous space / IZO a Soak
6- C CELL SPECIFICATIONS
5- C INNER WATER REGION
6- 1 1 7.4886-2 -1 IMP:iml
7. 2 2 8.38290-2 1 -2 IKP:M-1
e- C OUTSIDE WORLD
9- 3 0 2 JINF:MO

10-
11- C SURFACE SPECIFICATIONS
12- 1 50 140 S INNER FUEL ZONE
i1- 2 SO 200 S tUfF REFLECTOR
1-
is- MODE N
16- KCOOt 4000 1. 30 130
17- C ISAC 00 1 O 0 10 0 0 -20 0 029 20 5 0 -5 -10 0 -10
le- C 0 -5 -20 -10 0 -13 0 -10 14 0 0-1S -1-0 - -16 5 S 0 10 10 17
19- C MATERIAL SPECIFICATIONS
20- c 32 Is .776 at 265 C) vetl water In calico lills tuft - O volX u02
21- c 3.0X Original Enaicbment/ 20 GUDINT decoyed to Uranium Isotopes
22- ml 1001.53c 1.6603-2 6016.53c 4.0422-2 11023.50. 3.93664
23- 12000.50. 2.3128-4 130Z.S0c 2.6070-3 14000.SOc 1.1406-2
24- 19000.50c 5.S591-4 20000.SO 5.6949-4 26000.SSc 1.4037-4
25- 92234.50. 4 6944-? 92235533. 3.6253-S 92236.50. 9.1532-6
26- 92238.53. 1.9055-3 93237.50e 2.16 9e-6
27- *1t lutr.03t
28- 4 40 (a .99 at SO C) velX wter In calico Mitls tuft
29- m2 100.53e 2.6477-2 5016.53c 4.1445-2 11023.50 3.9366-4
30- 12000.SO 2.3120-4 13027.50c 2.6070-3 14000.50c 1.1406-2
31- 19040.50. 5.5591-4 20000.50c 56949-4 26000.55C 1.4037-4
32- Et2 lutr.02t
33- PRIMT

probid a 07/26196 12:01:33

1 I~ Initial source from file srctp

original namber of points
points not In any cell
points In Cells of aero leportance
points In vold C*ll
points In ambiguous cells

total pointc rejected
points remaining
points after sipanslen or contraction
nominl tsource aias
initial guess for k(eff.)

4001
0
0
0
0

600?
49000
4000

1.000000

cycles to skip before tallying 30
bubear of keff cycles that cam be stored 260
total fission nuber date are being used.
marning. ltur.02t and lItr.03t are both called for.
Imateril composition print table 40
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material
number coaponant nuctide. ate fraction

1 1001, .22172 5016, .53979 11023, .00526 12000, .00309
13027. .034e1 14000, .15232 19000, .00742 20000, .00760
26000, .00167 92234, .00001 92235. .0005 926, .00012
92236. 02545 93237 .00003

associated thermal ale1b) data *etas 1wMr.03t
2 1001, .31585 3016. .49444 11023, .00470 12000, .00276

1302. .03110 14000, .13606 19000 .o663 20000, .00679
26000, .00167

aseociated therml sa.1b) data sets: lutr.02t

meter Sal
number component nuclide, mass fraction

1 1001. .0)055 8016. .407n5 11023, .00570 12000, .00354
13027, .04434 14000 .20193 19000, .01370 20000, .01439
26000, .00494 92234. .C0007 92235, .00567 92236, .00136
92236, .28S93 93237 .00033

2 1001 .02326 s016. .sn7 11023, .00789 12000. .00490
13027, .06130 14000. .2919 19000. .0194 20000, .01969

600, 00683
Uesti volumes *nd mass0s print table SO

cell atom gram input calculated reason volume
density denBity ye me volume 0at pieces not calculated

I I 7.4J846E-02 2.634361.00 .000001E00 1.14940E107 3.02795E07 1
2 2 d 362906-02 1.905331.00 .000001.00 2.201631+07 4.19483E,07 1
3 3 .00000E+0O .000001.00 .000001+00 .OOOOOM#OO .000001*OO a Infinite

1problem suumary

4
run terminated

Far-Field Cons

neutron creation

source

welght window
cal Importance
weight cutoff
energy importance
datran
forced collision&
oxp. transform
upscattering

Inxn)
fission

total

when 130 keode cylest were done.

iquence Study - 32Z 120/ AX W02 Csp4Oal) 0

tracks weight energy
(per Source pArtile )

51966 U 1.00061.00 2.02771.00

O 0. 0.
0 0. 0.
a 6.41551-02 1.7917E-05
O 0. 0.
0 0. 0.
0 0. 0.
a 0. 0.
0 0. 3.4039E-07

S36 7.89061-04 5.52451-04
0 0. 0.

520Z26 1.06559+00 2.0263E100

Years 600K

neutron lose tracks weight enerty
(per souce particlea)

*ecape 112 1.14U0-04 1.1651E-04
energy cutoff 0 0. 0.
ti" esutef 0 0. 0.

ucloIt uin~u 0 0. 0.
e e l! i~ p o t a n c 0 0 . 0 .

weigh~t cutof 519846 6.41036-02 3.96741-05
energy Importonce 0 0. 0.
datran 0 0. 0.
forced pollision 0 0. 0.
esp. tranasfris 0 0. 0.
doinscattoring 0 0. 1.925SE.OO
capture 0 6.1590E-01 6.24591-02
Los: to (nan) 26 3.93341-04 3.2773E03
lo" to fission 0 3.65031-01 3.6140E-02

total 520226 1.0655E100 2.02U+800

07/26/96 14246:59
probid a 07/26196 12:01:33
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number of neutrons banked 270 average Lifetime, shakos
neutron tracks per source particle 1.0010t.00 eape 3.0559E4
neutron collisions per source particle 7.9711E#01 cptwa 9.5684E4
total neutron collislon 4124645 capture or *scope 9.570814
not multiplicetion 1.00041000 .0000 any ter ination 1.040814

computer time so for In thio run 95.66 mInutes .mxiuA number ever in bam
computer time In acrun 95.62 minutes bank overtloa to baakup i
soureo particle& per minute 5.4349E103 field lengtb
random numbers generated 408227T29 most random number used i

range of sampled source weights a 9.074t-01 to 1.05796 0W
Ineutron activity In each cell

tracks population collIsions collstone number flux
call entering * weight weighted welghtl

(per hlstoey) energy eneral

1 1 S99158 519957 34357801 4.83131*01 3.0916E-04 5.04T7E
2 2 102454 4J279 706844 7.21011.00 4.6390K-05 1.9975E

total 701612 568236 4142464S 5.5524E101
Ikeff results for: fer-fetld Consequence study - 32X M20/ 8X U02 (sp40al) 0 Years 600"

cutoffs
+04 tco 1.0000W134
03 *co .00001.00
'03 ucM 5.00001-01
'04 wc2 -2.50001-01
%nk 2
ftle 0

0
Os 12386 In history 367999

print table 126
averge average

Md track weight track sip
y (relative) (cm)

*01 8.0256E-01 2.50431400
'01 5.79561-01 1.31521.00

probid a 07126196 12:01M33

the Initial fission neutron source distribution nan reed from the *rctp file named srctp
the criticality problem was scheduled to skip 30 cycles end run a total of 130 cycles with nosinally 4000 neutrons pet cycle.
this problo. has run 30 inactive cycles with 119927 neutron histories and 100 active cycles with 399761 neutron hlitories.

this calculation has completed tbe requested number of keff cycles using a total of
sit cells with fissionable materiel were sampled and had figsion neutron source points.

519688 fisslon noutron source histories.

the results of the w test for normality applied to the Individual collision, absorption, end track-tleth koff cycle values *ro:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the keabsorptlon) cycle values appear nosrally distributod at the 95 percent confidence level
the k(trk length) cyclc values appear normally distributed at the 95 percent confidence level

__.______.......__.. .. . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . .

the final estimated combined collislon/absorption/track-length koff a .94240 With an estimated standard deviation of .00099

the *etimated "5 95, t 99 percent koff confidence intervals are .94141 to .94339. .94042 to .94437. and .93978 to .94S02

the estimated eollieion/sbeorptIon neutron resevel lifetime a 9.Se-05 seconds with an estimated standard deviation of 2.031-07

the estimated average ketffs, one standard deviations, and 68 95, nd W99 percent confidence Intervals are:

koff estimator koff standard deviation 68 confidence 95X cenfid ece 99W confidence crrr

collision .94224 .00151 .94073 to .94375 .93924 to .94524 .93826 to .94622
absorption .94255 .00119 .94136 to .94375 .94017 to .94493 .93940 to .94S71

track length .94207 .00153 .94054 to .94361 .93902 to .94513 93802 to .94613
collebsorp .94244 .00099 .94145 t 94342 .94047 to .94440 93983 to .94S04 .1015
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abs/trk ltn .94238 .00099 .94139 to. .94336 .94042 to .94434 .93978 to .94498 .0842

colltrk len .942Z? .00152 .94075 to .94379 .93924 to .94529 .93826 to .94628 .9876

coa/abs/trk len .94240 .00099 .94141 to .94339 .94042 to .94437 .93978 to .94502
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1 odul primary module access and Input record C scale driver 95103/29 - 09:06:37 )
uodlese2h will be called

SAS2: Far-Field Crit based on UUM 15xiS1 3.00wtX, 209wd/atu 40K N20/ ax Uo02
44group latticecell

I mixtures of tuff Infinite slabs:
orbm-ftuff 2.6344 14 0 0 0 1001 1. 055 8016 40.755 11023 0.570 12000 0.354

13027 4.434 14000 20.193 19000 1.370 20000 1.439
26000 0.494 92235 0.567 92234 0.007 92236 0.136
92238 28.593 93237 0.033 1 1.0 538 nd

kr-83 1 0 1-20 538 and
kr-85 I 0 1-20 533 end
*r-90 1 0 1-20 538 end
y-09 1 0 1-20 538 end
mo-95 1 01-20 S38eand
nr-93 I ° 0 20 5538 N
ar-94 1 0 1-20 538 nd
zr-95 1 0 1-20 538 end
nb-94 1 0 1-20 538 and
tc-99 1 0 1-20 538 end
rh-103 1 0 1-20 538 and
rh-lOS 1 0 1.20 538 nd
ru-101 1 0 1-20 538 and
ru-106 1 0 1-20 538 end
pd-105 I 0 1-20 538 end
pd-100 1 0 1-20 538 end

109 1 0 1-20 538 end
*b-124 I 0 1-20 538 and
xe-131 1 0 1-20 538 end
xS-132 1 0 1-20 538 nd
xe-136 1 0 1-20 536 end
ze-136 1 0 1-20 38 end
cs-134 1 0 1-20 538 end
cb-136 1 0 1-20 538 *nd
lo-137 1 0 1-20 538 end
be- 136 1 0 1-20 538 end
a- 139 1 0 1-20 538 end

pr-143 1 0 1-20 538 end
pr-143 1 0 1-20 538 end
co-14 1 0 1-20 538 end
nd-143 1 0 1-20 538 and
nd-145 1 0 1-20 S38 and
pm-147 1 0 1-20 538 end
m-150 1 0 1-20 538 end
nd-147 1 0 1-20 538 end
sa-147 1 0 1-20.538 end
gm-149 1 0 1-20 538 nd
sm-ISO 1 0 1-20 536 end
sm-ISI I 0 1-20 538 end
s*-152 1 0 1-20 538 end
ud-'55u 0 1-20 538 end

eu2153 1 0 1-20 538 end
eu-15 1 0 1-20 538 end
eu-155 I 0 1-20 538 end
orba-tuff1 1.90533 9 0 0 0 1001 2.326 8016 57.779 11023 0.189 12000 0.490

13027 6.130 14000 27.919 19000 1.894 20000.1.989
2600 0.683 2 1.0 323. end

orbm-tuff2 1.90533 9 0 0 0 1001 2.326 8016 S7.779 11023 0.789 12000 0.490
13027 6.130 14000 27.919 19000 1.894 20000 1.989
26000 0483 3 1.0 323. end
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.. . . _. . . . . . . . . . . . _. . . . . .. ... . . . . . . . . .

and coop
. . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . .

fuel-pin-cell geosetry:

sy*ataboelt 340. 280. 1 3 251. 2 end
. . . ....... . . . . . . . ............... . . . .. ... .. .. . .... . . . . . . . . . .

assembly ond cycle parwmters:

nplsn/as/eal fuelngth-280. ncycLesul nilb/cyceS volfueltetol.1494E7
prlntlevelt6 InplevelsO end
poiersO.004 burn=3.6525eZ doin-1 .2625.3

end
0 * normal terminatIon
1 000oo.oo.De rrrrrrrrrrrr IMI I111111 giggggggggo *eeeee4**eeee inn nin $sos

9oo oooooouo rrrrrrrrrrrrr ittII MiII ggggngggggggg *eeee eeee rnn nn cssoi
eo 0o rr rr rr go go oe nnnn nn as
o0 00 rr rr of gg cc nn i nn s
eo eo rr rr IaI go *e nn nn nn ts
o0 eo rrrrrrrrrrrrr 11 so gggggog eeeeeee nn n s nn esel
eo e o rrrrrrrrrrrr o 00 ggggggg *eeececee nn nn nn soS
eo Go rr rr sip go all nn nin sn
eo oe rr rr 1 go go es nn nn nn
ee ee rr rr s o0 oi es nn nnnn to
eeooooeooo oo rr rr 151115155111 sussucsso0 seete"eeeeee nn siHm cess

ooeoeeweeoo rr rr 91111 11111415 ogggggogsgg e4eeeeeese sin sin si ga

dddddddddddd seameaee Vv vv 11111 11 1 sccccccccce
ddddddddddd asaaaamaam vv vw It IIIIIIIIIII sscs ces
dd dd *a as w wv it 1s 58
dd dd am am vv w It ac
dd dd es as vv VV It of
dd dd evv Wv It w0SS1s*&*SS4*
dd dd asa^ acaaa s Ww vv II *ssstsss
dd dd so VW vv 11 as
dd dd ma as w Vw 11 *
dd dd " vv vv wt as *m
ddddddddddddd ea vvv tIwtitilt iI ::14s e esess4
dddddddddddd *c ca v Il tl tt ltI sssc6fiffsc

0

0000000 8888868588 /, 22222222222 88888888 // 9
000000000 U88818588888 1/ 2222222222222 581518888886 / 999

00 O0 a8 08 // 22 22 88 8 / 99
00 00 as /1 225 88 // 99
00 0055 8 U a 22 58 e / 99
00 00 ,8888658811e I 22 5888838" 8 // 9999W
00 00 5"85888 II 22 88888888 // 999f
00 00 8 5 U B 22 88 a8 //
00 00 e8 S // 22 80 a8 //

000 0 a8 A S I 22 S a /s
900000000 8885886888 II 2222222222222 888888888888 // 9991
0000000 658.88.8. // 2222222222222 88888588888 // 99495

9966

aces.
Is sosa

W 6

555 5ao

'3555555

99 4
99f9999 666^^&

99 6 S
W9999 ... 66"

99 666

D9999999 "66666t"6
"999999 o"66"6r
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0

11 7n7777777777
111 m7777r77n777

sill 77, 77
11 77
is 77
11 77
11 77
11 77
11 77
11 77

11111111 77
1111'11' , 77

I0

a::
a:::

a::s

*acssSSS
.gassas.

:tg

I I I

fsoossassss

assllmssmssas
as

S5 of

aS&**$1ASasSs
tos'a~a

5555555555555
555555555555
55
55
55
$555555555555
5555555555555

55
55

55 55
555555S5555555
55555555555

cCCCeeccCCC
CCCCeccccccc

cc -cc
cc
cc
cc
cc
cc
cC
cc cc
eecceccccc
cececccceec

5555555555S55
55S5S555Ms

5S55SS5
55
55 5
555555555555
555555555555

Ss
a 55

55 55
5555555555555
55555S555555

abaaaaaaaa

as~~s
as a

ba emaaacamam
meaamxama
a. *

:t:

:S:
iSaI I
:Is

I t

Itsit
it
It

l I
Ia

II

llp'lllpll'l~llttitltttttillt

5555555555555 588"8"88
55555555555S55 8886881888
55 88 88
55 Be to
55 8Be 8
5555S55555555 68183888
5S55S555555 5n48885a888

55 43 8
Ss 55S es8B

5555555555555 63888888888
5S5555555555 858888888

o.Wee~eeee**e
*..eeeeee*..o.

*.

.. e..e...

C.
me
5.
e.eee..e..... .....
e. .eeaeaaae.

maoe.mc*mo .a* m * m .. *.*a*mcccc*m...** cco.mocco**0m00.*00000
m*ococc*** ** .oo***cca*o .... mcc*.*.*ao~.a*macoo00000000.mc****0 ....... *
.*mmm*amoooc.o.c.cca.*.*occ.c.cmco.* c****amaocm**** .. ^.am*om.**** ... **

*-*2* ~~~progra vcrieication Informati..**-

*ae cod. system: scale vrrelens: 4.3

*cmec******.m..*c*0****.OacO--t ****.*****.c*.mO**mccoo*00.***.C**Ocm*.aa.c******

00000
cm...

programs eo4004

creation date: 03113/96comom
tibrary: 1uw rl/orni/Scsta/bin

0*0**

test codes crigens

Sac.. verclons 3.0

*000* jobnamwx dcvis

date of execution: 08/25/96

0*000 time of executlon: 17055:55

dt***

*eeew

00*00
**0*0
0*000*omcO
0000a
00000
*--00
OCOO*
maccc
0*--*
.com.
00000
00*5
000mm
00000
*000*
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.*aO*..eaeea**a*eeaeae*eS*a*hO***a*BCOO**a*cOBO*aSO*e*B*aaaO*h*h*a*hh*h*****h**hc**

O -1q array h entries.
o °q *rry hboo Ientries.
O Oq array has I ntries.
O Oq array has 1 entries.
O Oab*rray hs I entries.
O dbI.prec. machine uord applied has, at least, * 16 significant figure accuracy.
O short-lived split test fraction, qxn w 9.1151- 04
O half-norm of matrix used, axn a 7.00001E00
0 4-plce -accuracy-retantion ratio, retIe4 * 6.4516E-13
0 1q array has 20 entries.
0 3q array has I ntries.
a 3q array has I entries.
a 3q array has 1 entries.
0 3q array has 1 entries.
0 4q array has 1 entries.
a S4q array has 12 entries.
Itibrary Informtion...

cross-section data taken from position number 1 of library on unit 33.

pass I

Clcele-rycste control module sas2 library
used a tlna-dependent neutron cpactrum for each of the above poases

pasg 0 applies start-up fuel dne I ties
poss n plies aid time densities of nth library Interval

f1rst library updated ues...
pass 1

ocale-sy*te- central module sea2 library
used a t i.dep ndat neutron spectrum fwr *aci of the above passes

pass 0 ppli tart-up fuel denslitles
pass n appie mid time densities of nth library Interval

firc Miber btd Was...

C prelim lur orlian-a binary workin library--id a 1143
* made from modified card-image origon-s libraries of scale 4.2
* date from the light element, ctinide, and filsion product libraries

de ay date, Including gea and tetal energy, are fero ndf/b-vi

* neutron flux spectrum factors and cross sections more produced from *
the "presss2m case updating all nuctides on the seale Oburnupo library

fission product yields are from endllb-v

Dphoton libraries use en 18-energy-group structure
the photon date ere free the master photon date basa
produced to include bremastrehlung frem ue2 matrix

sce Information above this box (if present) for later updates
* a
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O .other identification and sizes of library.
O data get name: Mt33MOOl
0 8/28/1996 date library was produced
o 1697 total number of nuclides In library

689 numbor of light-element nucLides
129 number of actinide nuelidas
879 number of flssion product nuclides

0 7993 number of nonzero off-distonal matrix elements

sse2h: for-feltd crft based on bUw 15x15. 3.OitX. 20gwdistu 401 h2o/ 61 uo2 light elements page
O nucilde concentrations, grams

t8bais singlo reactor assembly
initial 1E-15 d

na 23 1.73*05 1.73E+05
at 27 1.35E*06 1.351*06

total 1.521406 1.521*06

aas2ht far-flteld crit based on b w 15xlS, 3.00tX, 20gud/Itu 401 h2o/ IX uo2 actinidos page 2
O nucilde concentrations, grams

basis usingle reactor assembly
initial 1E-1e d

u234 2.12E103 2.121+03
u235 1.72E105 1.2E1*05
u236 4.12E*04 4.121E04
u238 a64E*06 8.661.06

np237 9.991*03 9.99E*03
total 8.881*06 5.11S*06

1 l*sZh: for-field crit based on b&w IxIl5 3.OOwtX. 20wd/stu 40X h2eo AX uo2 Page 3
power. .00mw, burnups 0.mwd ftux. 3.b0G10n1cmE2-sec

O .as U
0 (note, k-infinitie clad and moderator absorption. oro correct only, if correctly weighted cross sections are applied.)
0 Iniia 18.3 d 36.5d 54.U d 731ad 73.1 d

productions 1.0231821*06 1.023i52E106 1.0231831*06 1.0231831*06 1.0231631*06 1.0231631E06
eV r tlons 5.460824E*05 8.4608471*05 8.460852105 5.4608581*OS 8.4608631*05 8.4608638*05
k infinity 1.209317E+00 1.2093141*00 1.2093141*00 1.2093141*00 1.2093131*00 1.2093131*00

0 Initial 18.3 d 36.5 d 54.8 d 73.1 d 72.1 d
actinide
abaorption& 6.4231731*05 8.423174E105 5.4231761#05 5.4231781*05 8.4231601*05 8.4231801*05
non-actinide
aia. frees. 4.450083E-03 4.452U66-03 4.4530031-03 4.4S34211-03 4.4538381-03 4.453838E-03

1 as2R: far-fietld crit based on bUN 15x15 3 0wt:I 2Ogwd/mtu 40S h2o/ 8 ue2 fission products page 4
0 freetion o0 total aorption rate

poer. .00ow. burnups 0.mwd, fluxis 3.006#Oln/ce0`2.seec
O initial 18.3 d 36.5 d 54.8 d 73.1 d 73.1 d

xol3S .001*00 2.2U8-06 2.28E-06 2.281-06 2.28E-06 2.281-06
sm149 .001*00 3.01E-07 6.681-07 1.04E-06 1.401-06 1.401-06
St5I .0OE.00 1.541-08 3.22E-OJ 4.911-08 6.59E-08 6.59E-08

nd143 .O0E000 2.56E-09 8.54E:09 1.591-08 2.371-08 2.37E-08
qdIST .001*00 3.741-09 7.671-09 1.61-08 1.551-08 1.551-08
cd113 .00E°00 3.188-09 6.42E-09 9.65E-09 1.29E-08 1.29E-08
po147 .0E0100 1.47E-09 4.39E-09 7.73E-09 1.12E-08 1.121-08
MOS .00E*00 8.28-09 8.281-09 a.281-09 8.288-09 8.281-09

aa131 .0E0*00 161-09 3.301 09 S.64E-09 8.031-09 8.031-09
WU133 .001*00 1.141-09 3.051-09 5.041-09 7.03E-09 7.031-09
rh1O3 .001E00 5.01E-10 1.82E-09 3.731-09 6.061-09 6.07E-09
tc 99 .OOE100 1.07E-09 2.44E-09 3.82E-09 5.21E-09 5.211-09
*uSS .001*00 1.18E-09 2.349109 3.S0O-09 4.651-09 4.65E-09
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Mdl45 .0DE000 1.04E-09 2.109-09 3 17E-09 4.231-09 4 23E-09
prI43 .006*00 1.61E-09 2.36E-09 2U66E-09 2.70E-09 2.781-09
sw1S2 .91EOO 5.54E-10 1.11E-09 1.66E-09 2.22E-09 2.221-09
xe133 .001.00 1.01E-09 2.01E-09 2.031-09 2.031-09 2.03E-09
kr 83 .0OE100 4.42E-10 8.90E-10 1.34E-09 1.791-09 1.79E-09
clI35 .001.00 4.04E-10 6.29E-10 1.25E-09 1.68E-09 1.681-09
rulOl .001E00 3.25E-10 6.SOE-10 9.75E-10 1.301-09 1.30E-09
CO141 .001.00 S.08E-10 8.5-O10 1.101-09 1.26E-09 1.26E-09
ulS3 .001+00 2.361-10 S.15-E10 7.93E-10 1.071-09 1.071E09
1.139 .00100 2.48E-10 4.98E-10 7.47£-10 9.961-10 9.961-10
pW49 .001.00 9.S91-10 9.621-10 9.62E-10 9.62E-10 9.62E-10
nd147 .001.00 6.46E-10 8.501-10 9.1SE-10 9.35E-10 9.35-10
pr141 .00E100 5.22E-11 1.671-10 3.76E-10 6.06E-10 6.06E-10
pd1os .001E00 l.OSE 10 2.24E-10 3.431-10 4.62E-10 4.621-10
sr 93 OOE+QO 1 03E-10 2.091-10 3.15E-10 4.22E-10 4.22E-10
n4 95 .001+00 7.52E-12 5.271- 1 1.571-10 3.28E-10 3.281-10
gdlSS .001*00 1.51E-11 7.231-11 1.62E-10 2.484-10 2.881-10
1129 .O0E0O0 6.40E-il 1.33E-10 2.04E-10 2.78E-10 2.78E-10

rulO3 .001.00 9.52E-11 1.69E-10 2.21E-10 2.58E-10 2.586-10
so 97 .001.00 5.331-11 1.101-10 1.67E-10 2.23E-10 2.23E-10
sgIO9 .OOE00 3.04E-11 7.66E-11 1.19E-10 1.59E-10 1.59E-10
pu151 .001.00 1.091-10 1.09E-10 1.09E-10 1.091-10 1.09E-10
ct144 .001.00 2.61E-11 5.10E-11 7.481-11 9 771-11 9.77E-11
..147 .008.00 2.65E-12 1.691-11 4.69E-11 9.39E-11 9.391-11
asr 95 OOE100 3.01-E11 5.481-11 T.51E-11 9.181-11 9 16E-11
rulO2 .001.00 2.29E-11 4.58E-11 6.871-11 9.16E-11 9.16E-1
or 90 .001.00 2.09E-11 4.181-11 6.26E-11 8.34E-11 8.34E-11

r 91 .001.00 2.711-11 4.971-11 6.01E-11 8.27E-11 8.271-11
cu142 .01EOO 2.05E-11 4.12E-11 6.161-11 8.25E-11 8.25E-11
ndl48 .0E0100 1.99E-11 3.991-11 S.981-11 7.981-11 7.96E-11
ndI46 .001.00 1.661-11 3.321-11 4.991-11 6.651-11 6.65E-11
bn136 .001+00 1.416 11 2.33E-11 4.2SE-11 5.67E-11 5.67-11
pdlOS .001.00 1.37E-11 2.7SE-11 4.121-11 5.50E-11 5.S0-11
ill5. .0E0100 I.lOE-ll 2.46E-11 3.84E-11 5.22E- 1 5.221-11

bal4O .OOE00 2.97E-11 4.07E-11 4.48E-11 4.63E-1l 4.631-l1
xsI32 .001.00 9.05E12 2.121-11 3.331-11 4.55E-11 4.55E-11
sasZh: for-field crit based an bUi ImlS 3.00*wtX 20sud/mtu 402 b2o/ 6X u92

fraction of total ;a6orption rate
poiwru .00ow, burnupw O.mid flux. 3.001.0&n/cm**2-sec

Infital 10.3 d 36.5 d S4.8 d 73.1 d 73.1.d

;I

I
0

0

fission products page 5

nb 95
c-140
s.153
GulSI

r 69
xr 91

so 98
nul56
moloO
pdIOT
xel34
asr 92
ndl44
kr 67
zr 96
rul04
or 69
ndl50
cu137

.0OE0O 4.551-12 1.53E-11 2.091-11 4.35E-11 4.351-11

.001.00 4.43E-12 1.48E-11 2.74E-11 4.08E-11 4.08E-11

.001.00 3.79E-11 3.791-11 3.791-11 3.791-11 3.791-11

.GGE100 2.20E-12 9.191-12 2.101-1 3.761-11 3.761-11

.001.00 2.93E-12 1.08E-11 2.261-11 3.75E-11 3.75w-11

.OOE00 2.63U-12 1.01E-11 2.12E-11 3.S4E-11 3.54E-11

.OOE0OO 8.46E-12 1.691-11 2.541-11 3.38E-11 3.38E-11

.001E00 1.91E1-l 2.78E-11 3.16E-11 3.32E-11 3.32E-11

.OOEOO 8.091-12 1.62E-11 2.43E-11 3.24E-11 3.24E-11

.OOEOo 7.96E-12 1.591-11 2.39E-11 3.19E-11 3.19E-11

.00E+00 7.83E-12 1.57E-11 2.36E-11 3.14E-11 3.14E-11

.OE.00 6.33E-12 1.281-11 1.92E-11 2.57E--11 .57E-11

.001+00 1.621-12 6.40E-12 1.42E-11 2.49E-11 2.49E-11

.001E00 2.26E-11 2.26E-11 2.26E-11 2.261-11 2.20E-ll

.001.00 5.21E112 1.04E-11 1.561-11 2.08E-11 2.08E-11

.001.00 4.961-12 9.931-12 1.49E-11 1.991-1l 1.99E-Il

.00E100 6.73E-12 1.201-11 1.61E-11 1.92E-11 1.92E-11

.1OE.00 4.44E-12 6.881-12 1.33E-11 1.78E-11 1.78E-11

.OOE100 4.37E-12 0.741-12 1.31E-11 1.TSE-11 1.I5E-11
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c6143 .001400 1.74E-II 1.74E-11 I ME-11 t.74E-I1 1.74E-11
xe136 .0E000 4.25E-12 5.49E1Z 1.i711-I 1.70E-11 1.701-11

1127 .00E100 3.07E-12 7.591-12 1.22E-ti 1.70E-1l 1.T7E-11
1.140 .00ECO 9.71E-12 1.391-11 1.54E-11 1.60£-11 1.60E11
so 99 .OE+1O 1.301-11 1.32E-11 1.321-11 1.32E-11 1.32E-il
br 51 .001+00 3.23E-12 6.461-12 9.69E-12 1.29E1-1 1.291-11
sr 94 .0E000 2.761-12 5.51E-12 8.271-12 1.10E-11 1.10E-I1
rb 55 .001.00 2.47E-12 4.981-12 7.501-12 1.00£-11 1.001-11
t1130 .OE100 1.92E-12 3.851-12 5.77E-12 7.691-12 7.69t-12
an154 .00100 1.8E-12 3.75E-12 5.63E-12 7.501-12 7.S0£-12
kr 05 .S1OE00 1.64E-12 3.69E-12 5.55E-12 7.39E-12 7.391-12
rb 57 .OE+00 1.02E-12 3.66E-12 5.49E-12 7.326-12 7.326-12
cdlil 0E0100 1.071-12 2.9fE-12 4.97E-12 7.02E-12 7.021-12

1131 .001.00 S.341-12 6.49E-12 6.73E-12 6.76E-12 6.781-12
k: 77 .001.00 1.26E-12 2.691-12 4.131-12 5.56E-12 5.56A1t
kr 84 .001+00 8.70E-13 1.741-12 2.61E-12 3.48E-12 3.481-tI
rulO6 0OE0O J.64E-13 1.70C-12 2.51E-12 3.29E-12 3.291-12
*bI2I .001400 6.311-13 1.326-12 2.01E-12 2.69E-12 2.691-12
at T9 .001400 6.52E-13 1.30E-12 1.96E-12 2.61E-12 2.61E-12
t.127u .00E+00 5.771-13 1.31E-12 1.9B1-12 2.ST1-12 2.571-12
kr 86 .00.+00 4.73E-13 9.47E-13 1.421-12 1.89E-12 1.891-12
*b123 .001.00 4.65E-13 9.361-13 1.41E-12 1.891-12 1.891-12
ta125 .001400 4.25E-13 8.531-13 1.28E-12 171E-12 1.T7E-12
te129m OOE100 5.59E-13 9.491-13 1.22E-12 1.40E-12 1.401-12
se 80 .001+00 3.05E-13 6.101-13 9.15E-13 1.22E-12 1.22E-12
ba137 OOE+100 552E-14 3.071-13 6.64E-13 1.16E-12 1.16E-12
qdl56 OO.100 1.0TE-13 3.46E-13 6.43E-13 9.66E-13 9.66E-13
dy161 .001E00 1.44E-13 3.891-13 6.51E-13 9.15E-13 9.151-13
tb159 .OOE+00 1.62E-13 3.76E-13 5.69E-13 7.63E-13 7.63E-13
*b125 .001+00 1.571-13 3.361-13 5.19E-13 7.011-13 7.01E-13

1 *"2h: f.r-flaid crit baosd on btw 15x15 3.00wtK 20wd/tu 40X b2/ 8X uo2
O fraction eJ totat *seorptIon rate

poar. .OOmW burnup 0.mwd fHlus 3.00608n/c O*2-ooc
0 initial 16.3 d 36.5 d 54.1 8 13.1 d 73.1 d

f I ssfon products page 6

1 1 6
sdlt2
sn1l7
SO119
SRlIS1
or 58
3.150
ag) 11
Ou15T
p811to
cdlI14
p8106
so 62
SOSO5
OnI26
so 78
edlt5.
P.148.
sn124
dy162
dy1 64

ou154
as 75
y 90

antI1

.005400

.001400

.001.00

.00+00
.00E1O0
.001400
.0O0100
.001.00
.001400
.001400
.00100

.00E100
.0OE0O0
.0OE100
.001.00
.001400
.0WEOO
.0E0100
.004+00
.0OE400
.01E+O0
.001.00
.001.00
.001.00
.0OE100

1.731- 13
1.621-13
1.361-13
1.121-13
8.491-14
8.643-14
2.92E-14
2.61E-13
2.9SE-13
6.311E-4
6.161-14
1.57T-14
5.91E-14
5.691-14
4.713-14
4.501- 14
5.52E-14
6.01E-15
3.681-14
3.48E- 14

.3.111-14
2.67E-14
2.69E-14
1.S81-14
1.S1E- 14

3.461- 13
3.371-13
2.75E-13
2 25E-13
1.891-13
1.741-13
9.621-14
3.091-13
2.95E- 13
1.26E- 13
1.231-13
6 191-14
1.181-13
1.14-13
9.42E-14
9.031- 14
1.02E 13
3.23E-14
7.37E-14
6.971-14
6.23E-14
5.38E-14
5.401-14
3.561-14
3.02E-14

5.191-13
5S13E-13
4.13E-13
3.3YE-13
2.94E-13
2.61E-13
2.021-13
3.18E-13
2.951-13
1.591-13
1.859-13
1.381-13

1.41E- 13
1.361-13
1.351-13
6.12E-14
1.11E-13
1.051-13
9.34E-14
8.14E-14
6. 1E-14
5.541-14
4.541-14

6.921-13
6.891- 13
5.51E- 13
4.501- 13

3.4AE-13
3.46£-13
3.19E-13
2.9SE-13
2.5U-13
2.461-13
2.421- 13
2.361-13
2.26E-13
1.881-13
1.611- 13
1.60£-13
1.491 13
1.471- 13
1.39E-13
1.25E- 13
1.09E-13
1.081-13
7.51E-14
6.0SE-14

6.92E-13
6.59E-13
S.S1E-13
4.50E- 13
3.99E-13
3.481-13
3.46E -13
3 19E-13
2.95E-13
2.53E-13
2.46E-13
2.42E-13
2.36E- 13
1.611-13

1.49E-13
1.471- 13
1.391-13
1.2SE-13
1.091-13
1.08£-13
7.51E-14
6.0SE-14
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cs136 .001.00 3.45E-14 4.77-14 5.271-14 5.47E-14 5.47E-14
edll6 .OOE00 1.26E-14 2.55E-14 3.83E-14 5.101-14 5.10E-14
ant22 .001.00 1.2SE-14 2.496-14 3.74E-14 4.98E-14 4.981-14
bm136 .001400 5.16E-15 1.601-14 2.911-14 4.29E-14 4.29E-14
an120 .OOE+00 9.31E-15 1.581-14 2.01E-14 3.75E-14 3.7KE-14
lr 52 .001E00 7.60E-15 1.6SE-14 2.52E-14 3.396-14 3.39E-14
cs134 .001400 7.60E-15 1.53E-14 2.31E-14 3.10E-14 3.10E-14
dy163 .00.E00 7.67E-1S 1.531-14 2.30E-14 3.07E-14 3.07E-14
ru1OS .001E00 300OE-U 3.00E-14 .001-14 3.0WE-14 3.001-14
*n125 .001E00 2.1SE-14 2.73E-14 2.58E-14 2.931 14 2.921-14
as 73 .00E100 7.17E-15 1.45E-14 2.17E-14 2.90E-14 2.90E-14
ru 99 .001E00 5.42E-15 1.25E-14 1.96E-14 2.67E-14 2.67E-14
ar 90 .00100 1.041-15 5.0SE-15 1.211-14 2.236-14 2.231-14
t1eZ5 .00EQ00 1.06E-15 4.62-15 1.091-14 2.01E-14 2.011-14
xe130 .001E00 4.76E-15 9.70E-15 1.46E-14 1.961-14 1.961-14
No 96 .001.00 3.411-15 7.09E-1S 1.081-14 1.44E-14 1.44E-14
pbl44 .0E+00 1 05E-1S 4 31E-15 0.63E-15 I.33E-i4 1.S3E-14
rbs .001+00 I 27E-14 1 27E1-14 1.27E-14 i.27E-i4 1.27E-14
e 76 .001.00 2.66E-15 S.331-15 7.99E-15 1.07E-14 1.07E-14
1135 .008.00 1.00E-14 1.00E-14 10 01-14 1.00E-14 9.95E-15

tei32 OOE100 9.301-15 9.491-15 9 49E-15 9.49E-15 9.49E-1S
sdl60 .001.00 1.69E-15 3.37E-15 5.06E-15 6.75E-15 6.75E-15
t134 .001.00 5.77E-15 5.771-15 5.71 -15 5.17E-1S 5.391-15

WU126 .001400 9.22E-16 2.08E-15 3.33E-IS 4.60E-15 4.60E-iS
msa2b: for-ffld crle based on bM 15xl5 3 00&wtZ 20g.d/atu 40X b2o/ 8Z u92

frectione tota M al orption rate
power .000w burnup wd flux. 3.008.06n/ca Z-Sec

initial 15.3 d 36.S d 54.0 d 73.1 d 3.1 d

I
0

0

fission preducts page 7

xn123
sb126
ru10Q
hol6s
In11to
ar 87
*b124

1130
nb 94
Intl?
go 74t.124
In113
go 72

s 76
Br 56
rb 56
dV16S
ba135
tb160
cdli 0

s28
vr166
nd142

gd54
68148
1ni19m
cdIl0

.014M0O0

.0091.00

.001*00

.0011000

.001400

. COMvO

.001400

.004#00.OGE+GO

.001400

.008+00

.008400

.008400

.001400

.001400

. 0GE000

.008400

.OOE+00

.001E00

.001E40

.004E00

.001400

.cUE+G

.001400

.00100

.008.00

.001+00

.00140
.00149
.00140

.001400

.001400

.001400O

.001400O

9.65E-16
1.91E-15
6.49E-16
5.26E-16
2.071-15
3.04E-16
3.90E-16
7.10E-16
1.75E- 16
6. 07 -16
1.47E-16
4.65E-17
2.498-17
81.3311-17
5.171-17

5.68E-17
2.40E-17
1.18E-16
2.081-16

t:E:1164 tE 7~

6.51E-lT
1.36E -17
9.941E-18

I.97E- 1O

3.6" a

1.41- 15
2.601-15
1.30E-15
1 06E-15
2.071-15
6.091- 16
7.211-16
7.111-16
3.51E- 16
6.078- 16
2.93E- 16
1.42E- 16
1.001-16
1 26E: 16

19E7- 16
K&OSE-IT

1OSE-16
?.3SE j687231:17
1 931-16

2.45E-17
I 63E:

1 5Z1- a

2:97F- O
8.09fi- a

2.63E-15
2t96E-15
1.59E- 15
2.01E- 15

9.13E-16
9.63E-16
7.11E-16
5.261-16
6.078-16
4.401-16
2.751- 16
2.26E-16
2.891-16
2.57E- 16

15E-16I .458-16
2.05E-16
2.06E-16
t.tSE-16
1.21E-16
1.19E-16
5.511- 17

4.09E-17
3.92E-17
2 .77-172:33 1-i;r

1 "E-17

9.sE-17

3.351- 15
2.94E-15
2.63E- 15
2.12E-15
2.071-t5
1.22E-15
1.20E-IS
7.111-16
7.01E-16
6.071-16
5.568-16
4.471-16
4.021- 16
3.92-16
3.57E- 16
2.42E-16
2.26E-16
2.231- 16
2.081-16
1.61E- 16
t .491-16
1 *19 -16
8.511- 17
5.46E8-T
5.398- 17S:391 I?
S: ZOE-1t
2.95s-17
2.911-17

3.35E-15
2.94E-15
2.63E-15
2.12E-15
Z.07E- 15
1.22E-15
1.20E-15
7.088-16
7.01r-16
6.071-16
5.66E-16
4.47 -16
4.02E-'6
3.921-16
3.571-16

2 2E-16I:2:11-1
2 .23-16
.071-16

1.61E- 16
.49E-16
1.121-16
6.39s-17
5 461-17
5.39E-17
4 ZE1 7

2.95E-17
2.916-17

1.906-17

I
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WU13 .001.00 1.221-18 4.73E-15 1.061-17 1.551-17 1.88E-17
k& 50 O.E000 4.127E-a 8.19E- 1 1.23E-17 1.64E-17 1.641-I?
dy160 .OE100 9.41E-19 3.55E-18 7.55£-18 1.276-17 1.27E-17
Dd104 .0OE1O0 4.32E-19 1.64E-10 4.15E-18 8.$0E-18 8.50-18
b 79 .0E0100 3.76E-19 1.021-18 1.94E-10 3.13E-18 3.13S-18
tv122 .009+00. 4.261-19 9.681-19 1.52E-18 2.07E-13 2.071-10
In1I9 .0E0100 2.32E-16 2.32E-15 2.32E-18 2.32E-18 1.54E-18
be 9 .001.00 3.43E-19 6.55E-19 1.02E-18 1.371-15 1.37E-18
prI42 .0OE.00 6.42E-19 7.95E-19 1.0E1-18 1.27E-18 1.27E-18
X8129 .001E00 1.03E-19 3.391-19 7.15E-19 1.24E1-l 1.24E-18,
glO7 .00E1OO 6.WE-20 2.83E-19 6.39E-19 1.13E-18 1.13E-18
n93 .00E+00 1.761-19 3.561-19 S.361-19 7.221-19 7.221-19

snll6 .00100 1.531-19 3.16E-19 4.82E-19 6.55E1-9 6.551-19
II 7 .00E1.0 1.331-19 2.66E-19 3.9E-19 5.321-19 5.32E-19
to123 .001.00 7.98E-20 1.50E-19 3.03E-19 4.42E-19 4.42E-19
cr167 .00E.00 5.32E-20 1.06E-19 1.601-19 2.13E-19 2.131-19
cd109 ;OOE*00 3.331-21 9.98E-21 1 3301:20 2.00E-20 2.00E-20
cs134 .OOE-00 .001+00 3.331-21 6.65-21 9.98E-21 9.98U-21
o"2h: for-fleld crit based an b&w 15015 3.00wt% 20giwd/tu 40X h2I/ 51 u2

traction oT total Umorption rate
powrs M.00 burpa 0.mad f luax 3.001408n/ci 2-sec

Inritil U1.3 d 36.5 d 54.8 d 73.1 d 73.1 d

I
0

0

fission products Page a

edlO8 .00E+00 3.33E-21 6.65E-21 6.65E-21 9.98E-21 9.980-21

ess2h: far-field crit based on b&w MISa5, 3.00utZ ZOgud/mtu 40X h2o/ 5X uo2
power- 4.0001-0O3w. burnup=2.9220E -Olud flux 3.00QG0E8n~ *2-s-e

nuc lide concentratlons. grow aotm
basis s single reactor assembly

charge 15.3 d 36.5 d 54.8 d n31 d 73.1 d
h 1 .001E00 4.401-09 5.811-09 1.32E-08 1.761-08 1.76E-08
h 2 .001.00 1.31E-11 2.61E-11 3.921-11 5.22E-t1 5.221-11
h 3 .01EOO 9.561-14 1.91E-13 2.86E-13 3.811 t3 3.81E-13
h 4 .001.00 3.871-37 7.72E-37 1.16E-36 1.54E-36 .001.00

he 3 0E0100 1.34E-16 5.37E-16 1.211-15 2.15E-15 2.151-15
he 4 0E0100 7.26E-10 1.461-09 2.10E-09 2.911-09 2.911-09
he 6 .001O+0 .00100 .004+00 .OE*00 .COMOOO .001.00
na 22 .OE1.00 5.651-13 1.13E-12 1.65E-12 2.231-12 2.23E-12
no 23 Y.53SE03 7.531.03 7.53E103 7.S3E-03 7.S36.03 7.53E103
no 24 .001.00 3.64E-08 3.64E-08 3.641-08 3.64E-08 3.631-05
no 24u .001.00 5.991-15 5.991-15 5.991-15 5 .99-1S 5.99E-30
na 2S .001+00 2.088-30 5.761-30 8.64E-30 l.lSE-29 6.081-31
me 24 .008.00 T.S5E-07 1.55E-06 2.34E-06 3.139-06 3.131-06
mg 25 .0OE0O0 9.58E-14 i,921-13 2.87E-13 3.83E-13 3.83E-13
mg26 .OOE O 1.311-11 2.611-11 3.921-11 5.22E-11 5.221-11
m 27 .001.00 2.151-12 2.18E-12 2.15E-12 2.18t-12 1.60E-12
ma 28 .001.00 4.41E-24 4.411-24 4.41E-24 4.41E-24 4.40£-24
a1 27 4.991*04 4.99IE04 4.99E104 4.996.4 4.996+04 4.99E#04
ot 28 .001.00 2.701-10 2.70E-10 2.70E-10 2.701-10 7.331-11
at 29 .00E100 3.80E-32 1.521-31 3.42E-31 6.08E-31 3.891-31
ol 30 .00E100 .001E00 .001E00 .0OE100 .00EOO .0E0100
ol 28 .001.00 2.20E-06 4.40E-06 6.60E-06 0.791-06 8.791-06
of 29 .OOE100 1.411-16 5.64E-16 1.27E-15 2.261-1S 2.26E-15
of 30 .001.00 9.701-27 7.761-26 2.621-25 6.211-25 6.211-25
of 31 .OE080 6.95E-39 5.56E-38 1.688-37 4.41E-3 4.371E-37
cl 32 .OOE400 .OE-OO 1 OE.0 .00 0 0000 .08E000 .001.00

totals 5.7SE104 5.7SEl04 5.751.04 5.75E-04 S.7SEG04 5.75E104
0 flux 3.001.08 3.001.08 3.001,08 3.001.08 3.001-07

tight *lomants page 9

I
sas2h: far-field crit based on biw 1515a, 3.OOaitX 20godl/tu 40X h2o0 8X uo2 actInides page 10
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powers 4.000E-03aw, burnup-2.92201-Olowd Iluxn 3.001#On/ce*2-sec
o nuclide concentratlons gram &tons

basis * *ingto reactor asemiblycharge 18.3 d 36.5 d- 54.5 d 73.1d 73.11 d
he 4 .001400 2.54E-06 5.085-06 7.63d-06 I1.021-O 1.02d-05
th226 Oo.000 5.651-31 2.72E-30 6.90E-30 1.34E-29 1.34E-29
Oth27 .001+00 8.47E-18 6.06E-17 1.52E-16 3.85E-16 3.85E-16
21.228 .E001 3.89E-17 2.141-16 6.131-16 1.32E-15 1.32E-15
th229 0E0100 1.04E-14 7.461-14 2.28E-13 4.93E-13 4.931-13
th230 .001+00 1.2J1-06 2.5SE-06 3.531-06 5.111-06 5.11E-06
th231 .001+00 3.02E-09 3.021-09 3.02E-09 3.021-09 3.02E-09
th232 .001.00 2.51-07 5.16E-07 T.741-07 1.031-06 1.031-06
th233 001.00 2.39E-18 4.781-18 7.171-18 9.571-18 8.39E-16
tb234 .001.00. 2.191-07 3.49E-07 4.261-07 4.711-07 4.71E-07
pa231 .041.00 3.601-01 7.501-08 1.146-07 1.531-07 1.531-07
pa232 .001.00 6.18E-16 1.291-15 1.96E-15 2.631-15 2.63-155
pa23 3 .0E100 5.45-07 .86E-07 1.10E-06 1.23E-06 1.231-06
pa234m .001.00 7.401-12 .181E11 1.441-11 1.591-Il 1.595-11
ps234 .G0E+00 3.31E-12 5.261-12 6.421-12 7.101-12 7.101-12
pa235 .001+00 .001.00 .001.00 .OOE100 .001400 .00500
uZ30 .0OE400 5.45E-28 2.63E-27 6.691-27 1.291-26 1.291-26
u231 .006+00 6.121-23 2.84E-22 6.26E-22 1.041-21 1.041-21
u232 .E0100 1.U6-13 5.56E-13 1.11E-12 1.841-12 1.846-12
u233 .001.00 1.311-07 4.791-07 9.491-07 1.50-E06 1.5Q1-06
u234 9.061E00 9.061-00 9.06E100 9.06E100 9.061.00 9.061*00
u235 7.30E102 7.30E+02 7.301+02 7.301E02 7.306.02 7.30E402
u236 1.74E402 1741.02 1.741.02 1.741402 1.741402 1.741+02
u237 .OOE+00 2.74E-06 3.16E-06 3.22E-06 3.23E-06 3.231-06
u238 3."E104 3.641.04 3.6E404 3.6"E+04 3."1+04 3.64E04
u239 .00.+00 3.29E-07 3.291-07 3.29E-07 3.291-07 2.901-07
u240 .001.00 .001.00 .O0E100 .0E.00 .001.00 .OOEO0
u241 .001.00 OOE00 .001400 .00+00 .001.00 .001409

np235 .005.00 2.855-13 5.62E-13 5.30E-13 1.091-12 1.091-12
unp236 .0OE100 2.16E-12 2.16E-12 2.16E-12 2.16E-12 2.15E-12
npZ36 00E+00 1.021-11 2.05E-11 3.071-11 4.10E-11 4.191-11
hp237 4.221.01 4.22E101 4.221*01 4.221401 4.22E101 4.221401
np238 .00.+00 1.57E-06 1.58E-06 1.581-06 1.SE1-06 1.581-06
hp23 9 .001+00 4.73E-OS 4.751-OS 4.1SE-05 4.751-05 4.75E-05
np240 0OE+000 .001.00 O0E900 .OE100 .001400 .00EOO
np240 .001.00 9.69E-15 9.741-15 9.74E-15 9.741-15 9.29E-15

p24I .00100 .0E100 .001+00 .001400 .OOE10 .001400
p236 .001400 1.391-11 2.871-11 4.33E-11 5.LE-11 5.771-11
puZ37 .0E0O4 9.131-10 3.941-17 8.621-17 1.461-16 1.46E-16
puZ38 O.E100 7 .61-06 1.ne-05 2.67E-05 3.62-OS 3.62E-OS
pu239 .04OOE 2.051-04 4.63E-04 7.191-04 9.74E-04 9.74E-04
puZ4 .0 0 .611-11 2.141-10 5.08-10 9.281-10 9.28E-10
puZ41 .OE100 .42e-17 1.37-16 4.971-16 1.22E-15 1. -15
pu242 .001+00 1.26E-24 Z.521-23 1.391-22 4.611-22 4.611-22
p23 .001+00 2.77-33 5.521-32 3.05E-31 1.011-30 1.00E-30
puZ44 .00100 .0OE400 .001+00 .01400 .00 00 .001.00
p.245 .001+00 OE1400 .00100 .00E400 .0E0100 .001400
pu246 OOE+100 .00100 .001400 .001400 .OOE00 .001400

tot l 3.731404 3.731E04 3.nE104 3.731404 3.3E+04 3.731404
O tws _ 3.001,01 3.00408 3.001408 3.001408 3.O00-07

I

U iq
0 3q34
0 3q
0 3q
0 4q
0 54q

arry hasarry lb
array baa
array haa
array has
*rray has

Ientrlas.

12 entries.
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ilibrary Information...

croes-section date taken from position number 2 of library on unit 33.

pass e

.acate-svstem control module aas2 library*
usd a time-dependent neutron spectrum for each of the above passes

pass 0 applie stort up fuel deralitles
pass n applies oId time densities of nth library interval

first library updated aes...
pas I
as

tecate°svstem control module sa*2 library
used a thme-depondent neutron spectrum for each of the above passes

pass 0 applies start-up fuel danalties
pass n applies old time densitles of nth library Interval

first llbrar ujdated mos...

* a
* ppreli lur rign-o binary working library--id a 1143 O
* made from modified cord-image orlon-o libraries of scale 4.2
* date from the light element, actinide, ond fission product libraries

decay data, including game and total energy, are from *ndf/b-vi

* neutron flux spectrum factors and cross sections "ere produced from
the mpressa*2 cose updating all nuclides on the scale Nburnup" library

fission product yielde are from *ndfjb-v

* photon libraries use an 18-oner y-group structure
* the photon date are from the mueter photon date base, 0

produced to Include bremostroblung from ue2 matrix

*ee Information above this box (if present) for loter updates
* a
*...Ca*a.Oaaeaa.e*aaa*...Cg aaefaess-ee*eaa--***aeaae--a,**- -- *-*w*-*aaaaaa.

0
O other identificatfon and sizes of library.
O data met name: MtUSCOCI
a 5/28/1996 date library was produced
0 1697 total number of nuctidao In library

689 number Of light-le _m t nuclides
129 number of actfnide muclido.
O79 number of fission product nuclidas

0 7993 number of nonzero of f-diaanal matrix l*ement*

t sas2h: far-fletld rit based on b~w 15x15. 3.00wtK 20sud/-tu 403 h2o/ 63 woZ page 11
powers Ou, burn&p IomW fluxs 2.t2-Cncmt**2.sec

0 6*s1s .
0 (note, k-infinities, lad and moderator abaorptlon are correct only, If correctly weighted cross sections are applied.)
0 iiil91.3 d 109.6 d 12f.8 d 146.1 d 146.1 d

productions 1.0907021+06 1.090702E106 1.090703E+06 1.0907031.06 1.0907031+06 1.090703E.06
absorptions L.9343941.O5 8.9343991+05 a.9344069+0$ L9344131.05 6.9344191.05 8.934419E*05
k Infinity 1.2207901.00 1.2207901+00 1.2207591.00 t220789E.o0 1.220728W00 1.220788E1.0

O Initial 91.3 d 109.6 d 127.8 d 16.1 d 146.1 d

absorptions 5.9005191+05 S.900521E+05 6.9005245E05 L.9005271+05 0.900529E.05 O .900529L*05
non-actinide
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abs. fracs. 3.7914511-03 3.7916691-03 3.792226E-03 3.7927031-03 3.79312CE-03
aaa2h: far-fieold cr12 based on b~w 15X15 3.00utX 2Ogiudjntu 40% h2o/ 8Z uo2

fr ctien oi tetel asorption rate
initfil 91.3 d 109.6 d 127.5 d 146.1 d 146.1 d

aN149 1.42E-06 1.791-06 2.171-06 2.541-06 2.911-06 2.911-06
x*135 2.311-06 2.31E-06 2:311-06 2.314 -06 2.31E-06 2.311-06
saSI 6.68 -01 8.3aE-OO I.01E-07 111E:07 1.3SE-07 1.35E-07
nd143 2.401-05 3.211-0 4.041-70 4.571 05 5.691-08 5.691-08
3dIST 1.57E-01 1.97-0S8 2 371-08 2.761-08 3.161-08 3.16E-08

cdI13' 1.311-05 1.631-08 1.961-08 E.9-08 2.611-08 2.61E-08
PU147 64E.-01 1.451E-0 1.79-05 2.1OS-8: 246E-08 2.46E-08
rhlO3 6.05E-09 5.691-09 1.161-98 1.401-08 1.774-08 1.46E-0O
x.131 7.971-09 1.041-08 1.27E-08 331E-08 1.73E-08 1.73E-0O
cs133 6.97E-09 6.951-09 1.0919-8 29E-03 1.491-09 1 49E-0E
2699 5.151-09 6.521-09 7.S81-09 9.2511-09 1.061-08 1.061-08

su155 4.61-09 5.70E-09 6.91E-09 2.039-09 9.141-09 9.141-09
PdI45 4.22E-09 5.284-09 6.34E-09 7.40E-09 a 46E-09 8.46E-09

1O1 5.351-09 8.336-09 .339-09 8.331E-09 25331-09 5.336-09
aS152 2.201-09 2.71E-09 13.30-09 3 91E-09 4.40E-09 4 401E-09
kl 83 1.80E-09 2.26E-09 2.718-09 3.161-09 3.612-09 3261E-09
ca9S 3 1.671-09 2.09E1-09 2.21-09 2.941-09 3.36E-09 3 361-09
pr143 2.791E-09 2.841-09 2.5E-09 2.861-09 2.87E-09 2.87E-09
sdl01 1.281-09 1.60E1-09 92E-09 2.241-09 2.561-09 2 S6E-09
ou153 1.071-09 1.351-09 1.631-09 1.911-09 2.151-09 2.181-09
ae133 2.051-09 2.051-09 2.051-09 2.0SE-09 OSE5-09 2.051-09
I1a39 1.0E1-09 1.26E 09 13516-09 1.76E-09 1 1-09 2.011-09
pr141 6.102-10 8.66E-10 1.14E-09 1 426-09 1.72E-09 1E721-09
Oa 95 3.25E-10 5.65Z-10 3.69E-10 1323E-09 1.651-09 1653E-09
cru4l 1.270-09 1.381-09 1.461-09 1 511-09 18 .41 09 1 54E-09
gdlSS 2.93I-10 4.561-10 6.55E-10 8.591-10 1.16E-09 1.161-09

.1049 9.72E-10 9.7-SE10 9.39E-10 9.751-10 9.M51-10 9 751-10
d7 9.271-10 9.33E-10 9.31-10 9.361-4 0 9.36E-10 936E-10

pdCOS 4.602-10 5.781-10 6.961-10 5.15-E10 9.331-63 9.331-60
a5 93 4.181-10 5.239-10 6.21-10 7.341-s 8.391E-1 8.391-10

1129 2.81E-10 3.561-10 4.321E-10 5.091-10 5.861-10 .813E-10
.97 2.25-10 2.821E-10 3.39E-10 3.96E-10 4.51 -10 11531-10

a147 9M3E11-. 1.571-10 2.37E-10 3.341-1 0 4.481- 0 4.48E-10
PaOO 2.591-10 2.56E-10 3.061-10 3.201-10 3.30-1-0 3.301-10
ov109 1.8-01.971-10 2.371-10 2.711-10 .161-10 3.161-10
ruIi12 9.24E11 1.151-10 1.391-10 1.621-0 1.85110 1.851-10
6.44 9.811-11 1.20 1-0 1.411-10 1.611-10 1.50-10 1.80-10

90 6.U5431-11 I 051-t1 1.2619-10 E1.7-10 1.61-10 1.681-10
Ce142 8.340-11 1.041-10 1.251-10 .41 0 14671d 1.67P1d
uidI48 6.011-11 1.001-10 1.201-10 1.401-10 1:.601-0 I.6Q1_10
*U151 3.801-11 5.97:1-l 8.21-11 1.181-10 1.541-10 1.541-10
nd146 6.721-11 5.40E 11 1.011-10 1. _1-0 1.34-10 1.341-10
ar 9S 9.091-11 1.041-10 1.161-10 1.251-0 1.321-10 1.U210
y 91 8.361-l 9.561-11 1.051-10 1.131-10 1.19i-10 1.191-10

by 89 .3.781-11 5.51-11 7.431-11 9.491-11 I.171-10 1.171-10
ba38 5.741-I7.7-11 8.61E1- I ODE 110 1.151-10 1.151-10

sr 91 3.57-1- 5.251-11 7:14E1- 9.181-11 1.14E-10 1.141-10
I.15 1.101-10 1.101-10 1.11-1 1.101-10 1.101-10 1.101-10

pdIOS 5.431-11 6.78-11 8.121-11 9.471-11 1.081-10 1.081-10
saa2h: far-field cr12 based on biw ISMIS 3.00ut3 Z0oud/stu 403 h2o/ 8Z uo2

fraction of total s~morpt1 on rate
power. Com,aa burnupw I..wd, f luAn 2.52E+40n/cm**2-sec

iniiial 91.3 d 109.6 d 127.5 d 146.1 d 146.1 d

3.793120E-03
fission products

fission products

pago 12
0

page 13
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InI1S 5.221-11 6.61E-11 8.00E-11 9.39E-11 1.8O1-10 1.081-10
c6140 4.15E-11 5.52E-11 6.93E-11 0.34E-11 9.75E-11 9.75E-11

*ndl44 2.52E-11 3.8E8111 5.50-11 7.36E-11 9.51E-11 9.51E-11
a.132 4.541-11 5.761-11 6.98E-11 8.191-11 9.41E-11 9.41E-11
hb 95 4.35E-11 5.78E-11 7.121-11 8.33E-11 9.41E-11 9.41E-11
wo 98 3.341-11 4.15E-11 5.02E-11 5.85E-11 6.69E-11 6.69E-11
..100 3.23E-11 4.031-11 4.841-11 5.65w111 6.45E 11 6.45E-ll
pdlOT 3.211-11 4.00E-11 4.8011 .60a- 1 6.391-11 6.39E-11
x*134 3.171-11 3.971-11 4.76E 11 5.561-11 6.35E-11 6.3SE-11
ar 92 2.59E-11 3.24E-11 3.90E111 4.55E-11 5.20E-11 5.20E-11
ba140 4.65E-11 4.71-E11 4.731E11 4.74E-11 4.74E-11 4.74E-11
sr 96 2.041-11 2.55E-11 3.06-Il 3.57E-11 4.0JE-11 4.0J8-11
ru104 1.98E-11 2.40E-11 2.9SE: 11 3.4YE-11 3 97E 11 3 97E-11
46153 3.GUE11 3.81E-11 3.J1E-11 3.J1E-11 3K81 11 3.01E ll1

1127 1.69E-11 2.17E-11 2.65E-1 3.14E-11 3.64E-11 3.64E-11
ndISO 1.781-11 2.22E-11 l2.6E-1 3.11E-11 3.55E-11 3.55S-11
c.137 1.74E-11 2.18E-11 2.61E-11 3.05E-11 3.4-11 3.48U-ll
ea156 3.35E-11 3.42E-11 3.451-11 3.46E-11 3.461- 3.46E-ll
x*136 1.1-il 2.141-11 2.571-11 3.001-11 3.431-11 3.431-11
or 59 1.95E11 2.20E-11 2.39E-11 2.541-11 66E-11 2.3 E11-l
br 51 1.29E-11 1.61E-11 1.94E-11 2.26E 11 :SU.5-11 2.5JE-ll
zr 94 1.091-11 1.3TE-11 1.64E-11 1.92-1 .19E-11 2.19E-11
kr S7 2.231-11 2.301-11 2.30 2 1-11 215E-
rb 55 1.00E-11 1.25E-11 1.51-11 1.6-11 2.01E-11 2.01E-Il
ce143 1.TSE-11 1.751-11 1.75E-lI E.71-lI 1.751-11 1 751-11
1,140 1.59E-11 1.61E-11 1.62E-11 1.62111 1.62E-11 1.62E-lI
tG130 T7.78-12 9.73E-12 1.17E-11 1.36E 11 1.56E-1l 1.561-Il
cdliI 7.09E-12 9.16E-12 1.12E-11 1.331-11 1.54E-11 1.54E-ll
.. 54 7.551-12 9.44E1-2 1.13E-11 1.111 11 1.511-11
kr 55 7.4S1-12 9.311-12 1.121-11 1.30 41-11 1.451-l .41-I
rb ST 7.311-12 9.141-12 1.101-11 1.281-11 1 46E-11 1 .4611
so 99 1.32E-11 1.321-11 1.321 11 1.321-11 132E11 1.321-11
*s T7 5.631-12 7.081-12 8.54E-12 9.996-12 1.14E-11 1.14E-11
kr 84 3.451-12 4.311-12 - 5.17E-12 6.041-12 6.90E-12 6.901-12

1131 6.79E-12 6.801-12 6.801-12 6.JOE112 6.80E-12 6.801-12
rulO6 3.25E-12 3.991-12 4.701 12 5.40E 12 6.07E-12 6.01-12
*bl21 2.681-12 3.36E-12 4.04E+12 4.73E-12 5 411-12 5.41E-12
*e 79 2.64E-12 3.30E-12 3.96E-12 4.621-12 5.291-12 5.291-12
be137 1.171-12 1.51E-12 2.581-12 3.491-12 2 4.541-12
teWM7s 2.59E-12 3.12E-12 3.60E-12 4.021-12 4.39e-12 4.391-12
kr 86 1.911-12 2.39E-12 2.85e-12 3.3S1-2 3.U3E-12 3.UE-12
sb123 1.88E-12 2.36E-12 2.8 E-2 3.33E 2 3.a2E-12 3.821-12
te128 1.71E-12 2.14E-12 56-12 2.99-12 3 42E-12 3.42E-12
so 50 1.23E-12 1.541 12 1.SE- 2 2.161- 2 2.471-12 2.47E-12
od156 9.521-13 1.281-12 1.61E-12 1.9SE-12 2.281-12 f.281-12
dl61 9.25E-13 1.191112 1.461-12 1.72 1.E99-12 1.99-12
te129m 1.41E-12 1.54E-12 1.62E-12 1.681-12 1.721-12 .721-12
tblS9 7. 62E-13 9.55E-13 1.151-12 1.34E-12 1.531-12 1.53E-12
*b125 6.99E-13 8.791-13 1.06E-12 1.23E-12 1.012 1 40E-12

I assah: far-field grit basd on b&e 15xS1 3.0 otZ RO /Sdltu LOX h2o/ 8O ue2
0 fraction of total e6 1otioen rawte

powers .a00m, burnupw W.d fIluaU 2 .I2En *2-se
0 Initial 91.3 d 109.6 d 127.5 d 14.1 d 146.1 d

1i 6 7.OIE- 3 0.76E 13 1.051-12 1.231-12 1. - 2 1.401-12
cdll2 6.931- 3 8.69E-13 1.051 12 1.22 12 1.0f 2 14E-12
mlSO 3 47T- 3 5.32E-13 7.SSE1 3 102:E2 1:32E- 2 32E-12
&nll? 5.54E-13 6.93E-13 J.32E' 11 3 t11 2 t:tl-12
pdlO6 2.40E-13 3.61E-13 5.29E-13 .1-13 99e- 3 9I1913
sn'119 *.55E 13 S."I-13 6U-3 .961- 3 9.00E- 3 9.09E 13

fission prodts page 14
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*n11S 4.04E:13 5.10E-13 6 15E-13 7.21E-13 J.27E 13 0.27E-13
*r as 3.511-13 4.391-13 5.27E-13 6.15E-13 7.03E-13 7.03E 13
p148 1.5OE-13 2.311-13 3.21E-13 4.19E-13 5.22E-13 5.22E-13
pd110 2.51-E13 3.13E-13 3.751-13 4.3BE-13 S.OOE-13 S.OOE-13
cdl14 2 431-13 3.04E-13 3 65E-13 4.26E-13 4.861-13 4.86E-13
se 82 2.381-13 2.98E-13 3.SOE-13 4.171-13 4.77E-13 4.77E-13
dlSS 2.271-13 2.84E-13 3.41E-13 3.94E-13 4.54E-13 4.54E-13
*nl26 1.911-13 2.381-13 2.86E-13 3.34E 13 3.81E-13 3.81E-13

7 Ts 1.311-13 2.27E-13 2.72E-13 3.18E-13 3.63E-13 3.631-13
egill 3.171-13 3.17E-13 37-13 3.17E-13 3.17E 13 3.171-13

u157 2.97E-13 2.96E-13 2.96E-13 2.961-13 2.96E:13 2.96t-13
*nl24 1.461-13 1.821-13 2.191-13 2.55E-13 2.91E 13 2.91E-13
dyl62 1.40E-13 1.741-13 2.09E-13 2.43E-13 2.78E-13 2.781-13
dy164 1.26E-13 1.571-13 1.09E-13 2.20E-13 2.S1E-13 2.S1E-13
Oul54 1.lOE-13 1.39E-13 1.691-13 1.91E-13 2.281-13 2.281-13

is 75 1.O-13 1.351-13 1.621-13 1.90E-13 2.17E-13 2.17E-13
edi1s1 1.61E-13 1.50E-13 1.94E-13 2.04E-13 2.121-13 2.121-13

y 90 T.601-14 9.60E-14 1.16E-13 1.36E-13 1.56-E13 1.56E-13
1nil 5.961-14 7.451-14 8.931-14 1.04E-13 1.19E-13 1.19E-13

cdl16 5.051-14 6.32E-14 7.5E8-14 0.84E-14 1.011-13 1.01E-13
*n122 S.021-14 6.27E-14 7.S2E-14 8.77E1-4 1.00E-13 1.00-13
balS6 4.281-14 S.70-E14 7.131-14 8.561-14 9.991-14 1.00-13
tr 90 2.25E-14 3.581-14 5.23E-14 7.18-14 9.UE-14 9.UE-14
2.125 2.011 14 3.22E-14 4.73E-14 6.53-14 8.6E-14 8.64E-14
Onl2O 3.761-14 4.70E-14 S. ¶3E.14 6.571-14 7.511-14 7.516-14
kr 82 3.41- 14 4.291-14 5.1 7-14 6.04E-14 6.92E-14 6.921E-4
c*134 3.121-14 3.931-14 4.75E-14 5.SE-14 6.421-14 6.42E-14
dy163 3.08E-14 3.54E-14 4.61E-14 5.37E-14 6.131-14 6.13E-14
e 73 2.92E-14 3.66E-14 4.39E-14 5.131-14 5.6E 14 5.86E-14

cr136 5.431-14 5.511-14 5.541-14 5.S5E-14 .S6E- 4 5.55E-14
*u 99 2.661-14 3.381-14 4.10E-14 4.62E-14 S.54E-14 5.54E-14
aeW3U 1.981-14 2.481-14 2.99-E14 3.491-14 3.991-14 3.99E-14
p.148 1.31E-14 1.76E-14 2.221-14 2.67E-14 3.131-14 3.121-14
rulos 2.971-14 2.96E-14 2.961-14 2.96E-14 2.96E-14 2.95E-14
0125 2.91E-14 2.929-14 2.92E-14 2.93E-14 2.93E-14 2.92E 14
e 96 1.44E-14 1.811-14 2.17E-14 2.54E-14 2.91E-14 2.91E-14
go76 1.071-14 1.341-14 1.601-14 1.871-14 2.141-14 2 * 14-14

.3160 6.76E-15 a.44E1-S 1.011-14 118AE-14 1.351 14 12351-14
ab 88 1.281-14 1.29E-14 1.291-14 1.291-14 1.291-14 1.281-14

1135 1.01E-14 1.01E-14 1.01E-14 1.01E-14 1.01-E14 1.00-14
te126 4.62E-1S 5.91E-15 7.21E-15 .1SOE-1S 9.801-15 9.801-15
2.132 9.561-15 9.561-15 9.56-15 9.561 15 9.56 1-S 9.S61-15
snl23 3.30E-1S 3,94E-15 4.521-15 5.05E-15 5.S3E1-S S.S31-1S
sas2h: f le-ltid crit based an bhu ISx1 3.00wtX 2O0ud/stu 40 b2o5 uo2

traction 91 total ts 6 orpton rat.
Intial 91.3 d 6 d 12.8 d 146.1 d 14W.1 d

rulOG 2.66E-1S 3.34E-15 4.03E-15 4.72E-15 5.42E1-S 5.42E-IS
te134 5.46E-15 5.6SE-15 5.SE-1S 5.851-15 5.85E-15 5.091-15
hol65 2.12E-iS 2.65E-15 3.181-15 3.711-1S 4.24E-15 4.24E-15
sb126 2.95E-15 2.981-15 3.001-15 3.001-15 3.001-15 3.009-15
or 57 1.23E-15 1.531-15 1.84E-15 2.15-E15 2.451-15 2.451-15
InIlT 2.091-15 2.09E-15 2.09E-15 2.091-15 2.09E.IS 2.09E-1S
eb124 1.19E-15 1.37E-I5 1.51E-15 1 62E-15 1.71E-I5 1.71E-15
In13 4.02E-16 6.26E-16 9.04E-16 1.23E-15 1.61E-15 1.61E-15
n6 94 6.97E-16 8.721- 6 1.05E-15 1.221-15 1.40E-15 1.40E-1S

WU124 4.521-16 6.49- 16 8.671-16 1.101-15 1.351-15 1.35E-15
De 74 5.93E-16 7.41E-16 6.89E-16 1.041-15 1.191-15 1.191-15
*ulS2 3.611-16 4.741-16 6.031-16 7.511-16 9.221-16 9.22E-16

I
0

0

fleetin products page IS
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96 72 3.96E-16 5.-1E-16 6.061-16 7.09E116 .1315-16 7.130-t6
"1130 7.111-16 7.1U1-16 7.161-16 7.151-16 7.151-16 7.101-16
MMll 6.1SE-16 6 141-16 6.14E-16 6.14E-16 6.14E-16 6.14E-16
*r 6 2.281-16 3.11E-16 3.96E-16 4.81E-16 5.681-16 5.681-16

7o 76 2.456-16 3.081-16 3.71E-16 4.331-16 4.961-16 4.961-16
b.135 1.61E-16 2.091-16 2.61E-16 3.17E-16 3.76E-16 3.761-16
rb 86 2.2SE-16 2.331-16 2.37E-16 2.39E-16 2.40E-16 2 401-16
tbl60 1.511-16 1.7SE-16 1.95E-16 2.12t-16 2.271-16 2.271-16
dy165 2.10E-16 2.091-16 2.091-16 2.09E-16 2 096-16 2.06E-16
mm140 2.92E-17 5.32E-17 0.55E-17 1.26E-16 1 761-16 1.76E-16
nd142 4.27E-17 6.09E-17 8.30E-17 1.09E-16 1.401-16 1.401-16'
gdlS4 2.98E-17 4.65E-17 6.71E-17 9.16E-17 1.20E-16 1.201-16
erl66 5.431- 17 6.911-17 r .40E-17 9.8UE-17 1.146-16 1.141-16
x*128 5.51E-17 6.9CE- 7 6.281-1? 9.67E-17 1.11E-16 1.11E-16
cdII 1.14E-16 1.201-16 1.201-16 1.20E-16 1.20E-16 1.071-16

is 75 .50j-17 6.641-17 6.64E-17 6.661-17 6.661E17 .261E-17
ba134 1.661-1 2.51 .251-17 5.60E-17 7.6`11-17' 7.61E-17
di52 3.24E-7 r .161-17 5.17E-17 6.27E-17 7.491-17 7.49E-17

CdllO 1.92E-17 2.57E-1? 3.29E-17 4.071-17 4.921-17 4.92E-17
pdlO4 8.401-16 1.46E-17 2.311-17 3.401-17 4.731-17 4.731-17
d4460 1.27E-17 1.861-17 2.581-17 3.35E-17 4 181-17 4.168-17
hr s0 1.66E-17 2.071-17 2.491-17 2.91E 1 3.32E-17 3.32E-17
InIl9m 2.03E-17 3.011-17 3.011-17 3.01E-17 3.011-17 2.S5E-17
br 79 3.13E-18 4.591-10 6.32E-10 8.321-10 1.061-17 1.065-17
me129 1.24E-18 1.91E-10 2.73-18 3.701-18 4.82E-18 4.021-10
eglO7 1.14E-18 1.79E-la 2.571-16 3.50E-16 46S7E-18 4.57E- 8
te122 2.05E-10 2.60E111 3.161-18 3.71E-18 4.271-18 4.271-18
be 9 1.34E-10 1.E1-16 2.01E-18 2.35E-18 2.691-18 2.69E-18
pr142 1.28E-16 1.57E1- 1.68E-1- 2.21E-18 2.54E-10 2.52E-18
nb 93 7.25E-19 9.13E-19 1.11E-16 1.31E-1 1 .52E-18 1.52E-18
snII6 6.4SE-19 8.19E-19 1.OOE-18 1.11E-15 1.381-18 1.381-18
teWa3 4.431-19 5.98E-19 7.65E-19 9.47E-19 1.141-16 114-16
II 7 5.40E-19 6.7SE-19 8 09E-19 9.43E-19 1 08E-168 1.OE-16
In1i9 1.56E-18 2.3SE-1 2.35E-18 2.356-IS 2.351-18 7.42E-19
*r167 2.1SE-19 2.69E-19 3.26E-19 3.791-19 4.331-19 4.331-19
edlO9 2.011-20 2.35E-20 2.691-20 3.36E-20 .691-20 3.691-20
edlOO 1.011-20 1.34E-20 1.681-20 2.01E-20 2.35$-20 2.3SE-20
mse2h: for-field cr1t based an b&v MISIS 3.0vtX 20sudlmtu 40X b2el OX uo2

fraction e toal ebsor tion rate
po~a - .00mw, burur 1.mmd, f lux 2.A214OnIcm**2.oe

Initalt 91.3 d 109.6 d 127.5 d 146.1 d 146.1 d

I
0

a

fission products Page 16

1 mI34m 1.01E-20 1.34E-20 1.66U-20 1.68-20 2.011-20 2.011-20

sma2h: far-fteld crit based on b4w 15z1S. 3.00&itl 21swd Catu 40X 62a/ AX u2
power. 4.000E-03m, burnupwS.6"401-Olmud ftux. 2JIfO n/ca 0 2*sec

0 nuclide eoncntratione1 gram &tom
basis a oIn le reactor aossmbly

charge 91.3 d 109.6 d 127.8 d 166.1 d 146.1 d
1 1.761-06 2.19E-08 2.62E-08 3.05E-00 3.68E-06 3.48E-08

h 2 5.22E-11 6.50E-11 7.771-11 9.041-11 1.031-10 1.03E-10
h 3 3.811-13 4.nE-13 5.651-13 6.571-13 T.AU-13 7.48a-13
1 4 .0E0100 1.92E-36 2.291-36 2.671-36 3.04E-36 OOE100
he 3 2.15E-15 3.35E-15 4.81E-15 6.521-15 6.50E-15 6.501-15
he 4 2.91E-09 3.62E-09 4.331-09 S.06-09 5.75E-09 5.75E-09
he 6 .001E00 .OE100 .OOE100 .001.00 .001,00 .00.000
ne 20 3.50E-10 4.35E-10 5.201-10 6.051-10 6.911-10 6.911-10
no 21 2.62E-18 4.031-18 5.711-16 7.66E-16 961 -18 9.88E-16
nr 22 5.991-14 9.31E-14 1.33E-13 1.80l-13 2.341-13 2.34E-13
ne 23 6.561-17 7.101-15 7.10E 15 - .101-15 T.10E-15 5.e61-19

light elements page 17
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na 22 2.23E-12 2.75E-12 3.27E-12 3.78E-12 4.281-12 4.28E-12
na 23 7.53E*03 7.S3E 03 7.531*03 7.531*03 V.S31.03 7.531+03
as 24 3 63E-08 3.07E-08 3.07E-08 3.07E-08 3.07}-08 3.051-08

Sa 246 5W99E-30 5.05E-15 S.05E1S5 5.05E-15 5.0SE-15 5.051-30
as 25 6.081-31 1.391-29 1.66-29 1.931-29 2.201-29 6.061-32
so 24 3.13E-06 3.801-06 4.47E-06 5.14E-06 S.811-06 5.6106E3
m2 3 U.E-13 4.77E-13 5.70E-13 6.64E-13 7.58E-13 7.S81-13
No 26 5.22E11 6.501-11 7.771-11 9.04-11 1.03E-10 1.031-10
ma 27 1 60,-12 2.121-12 2.12E-12 2.12E-12 2.126-12 1'.4t-12s25 4.401-24 6.321-24 4.321-24 6.321-24 4.32E-24 4.301-24

27 4.99E*04 4.991*04 4.99E*04 *.991E04 4.W E104 4.W E904
*l 28 7.33E-11 2.2BE-10 2.281-10 2.28E-10 2.28E-10 1.67E-11
at 29 3.891-31 9.14E-31 1.301-30 1.751-30 2.271-30 9.291-31
a1 30 30090100 7.011-45 7.011-45 1.401-44 1.40E-44 OOE*00
*1 25 6.79E-06 1.061-05 1.2SE-OS 1.44E-05 1.621-05 1.621-05
*1 29 2.26E-15 -3.51E-15 5.001-15 6.736-IS 8.701-15 6.701-15
II 30 6.21E-25, 1.211-24 2.096-24 3.301-24 4.9StI:24 4 2
of 31 4.37r-37 0.72t-37 1.50- 36 2.37E- 9-34 31 490-E
of 32 .001.00 .00100 .001*00 .001*00 1.401-45 1.409-45

tetaeU S.751*04 5.751*04 57104 S.?SE+"04 5.75*04 5.75.104
0 flux* 2.521*08 2.521*08 2.521*08 2.521*08 2.521-07
I

sa&Zhz for-fleld crit based on b&u ISxIS, 3.00wtX Zfigud/atu 40X h2e/ OX uo2 actinide. page 1pwe r- 4.000E-03-. burnupm5.84401-01mudl flux- 2. 51O *cw"2-sec
0 nuc I 14 swecntrat lena, gre. toems

basls a el a reacter assmbly
charge 91.3 d 109.6 d 127.5 d 146.1 d 146.1 d

he 4 1.02E-05 1.271-05 1.S31-05 1.70E-05 2.04E-0S 2.041-05
th226 1.341-29 2.171-29 3.241-29 4.551-29 6.081-29 6.081-29
th227 3.851E-16 6-4ne-16 1.06- I5 1.54E 35 2.11E-15 2.11E-1S
th230 1 32-:15 2.421.15 398 S 6.095- a el15 5 5.811-15
th229 4.931-13 5.841-13 1.411- 2 3.07-12 2.6EWA6 2088E 2
th230 5.111-06 6.39E-06 7.661-06 8.94E-06 1.021-05 1.021-O5
th231 3.02E-09 3.021-09 3.021-09 3.021-09 3.021-09 3.021-09
th232 1.031-06 91-06 1551-06 1.811-06 2.071-06 2.W71-t6
61233 8.391-18 1.191-17 1.431-17 1.661-17 1.901-17 1.46-17
tA234 4.711-07 4.98E-07 S.141-07 5.231-07 5.29E-07 5.291-07
p.231 1.53E-07 1.92E-07 2.31E-07 2.70E-07 3.091-07 3.09E-07
p.232 2.63E-15 3.301-15 3.97E-15 4.6E41- 5.3IE1-IS .291-IS
p.233 1.231-06 1.321-06 1.371-06 1.401-0 1.421-06 1.421-06
p.234. I.S9E-il 1.681- 1 1.731- 1 1.7MA-I 1.7SE1- 1 178 1.1
p.234 7.10E-12 7.501-12 7.74E 12 7.51 -12 7 .97 1-12 7.97- 12
p&235 .001.00 .0100 .001*00 .00*00 .1OE400 .001*00

u230 1.291-26 2. 10-26 3. 141-26 4.40E-26 5.891-26 5.899126
u231 1.04E-21 I 46E1-21 1941-21 . 4E3-21 2.94E1-21 2.948E-1
u232 .641-12 2.741-12 5.811-12 5 .05112 6.461-12 6.461-12
u233 1.501-06 2.10E-06 2.73E-06 3.381-06 4.04E-06 4.04E-06
u234 9.06E*00 9.068*00 9.061*00 9.061*00 9.061*00 9.061*00
u235 7.30E*02 7.301*02 7.30E+02 730E+02 7.30E*02 7.3002
uZ36 1.741*,02 1.741*02 1.741*02 1.74E*02 1.741*02 1:48.02
MY3 3.23E-06 3.161-06 3.1s1-"6 3.15-" 3.151-06 3.I51-"

u238 3.661*04 3. 661.0 3641*04 361*004 3.6941*4 3.641*04
u239 2.901-07 3.221-07 3.221-07 3.221-07 3.22E-07 2.511-07
u240 .00E*00 .008*00 .001E00 .OOE100 .00E800 .008*00
u241 .OOE00 .001.00 OOE800 .00*00 .001*00 001#Q0
p235 1.091-12 1.33E-12 1.571-12 1.79E1-12 2.0 12 2.011-12
p236 2.151-12 2.091-12 2.091-12 2.098-12 2.091-12 2.081-12
op236 4.10E-ll 5.09E-11 6.0U8-11 7.071-11 a.06811 8.06t-11
np237 4.22E*01 4.221*01 4.221*01 4.221401 4.22E-01 4.228*01
np238 1.SE-06 1.56E-06 1.561-06 1.S61-06 1.56-06 1.56-U6
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np239 4.75E-05 4.651-05 4.65E-05 4.65E-05 4.6SE-05 4.65E-05
np240 .0OE.00 .0E0100 .001+00 .00E100 .0E000 .001.00

4p2&0 9.29E-15 9.481-15 9.41E-15 9.48e-15 9.48E-1s a.63E-15
np241 O.E+.00 .0E000 .00100 .001+00 .001.00 .001.00
pu236 5.77E1-11 7.1511 8.51E-11 9.155-11 1.126-10 1.12E-10
pu237 1.46 16 2.111-16. 2.83E-16 3.61E-16 4.42E-16 4.426-16
pua30 3.621-05 4.55E-05 5.8-05 6.421-05 7.3SE-OS 7.35E-05
pu239 9.741-04 1.231-03 1.48E-03 1.73E-03 1.98E-03 1.98E-03
pu240 9.2e1-10 1.471-09 2.14E-09 2.921-09 3.831-09 3.a3E-09
pu241 1.221-15 2.421-15 4.21E-1S 6.73E-15 1.01E-14 1.011-14
pu242 4.61E-22 1.151-21 2.421-21 4 S.3-21 7.796-21 7.79E-21
pu243 1.001-30 2.461-30 5.11E-30 9.69E-30 1.6TE-29 1.631-29
pu244 .00E140 .041.00 .E010 .001E00 .001.00 .OOE00
pu245 .00100 .00100 .001E+00 .00E+00 .001.00 .OE100
puZ46 .00100 .001400 .00100 O.E100 OOE100 .OOE+00

totals 3.731*04 3.731*04 3.731*04 3.731E04 3.73E+04 3.731E04
0 flux 2.821408 2.821U0 2.2+U08 2.821*08 2.UE -07
0 1q orroy has 20 entries.
0 3q array he I entries.
0 3q *ray har I entries.
0 3q array has I entries.
O 4q arroy has 1 entries.
0 S rra ha 12 *ntes.
Ilibrary nformation...

croess-sctlon date taken from position nuaber 3 of library on unit 33.

pags I

Pcale-system control module sas2 library*
used a time-depnt neutron spectrum for each of the above passes

pass 0 applies start-up fuel danalties
pass n applies aId time densities of nth library Interval

first library updated was...
pa 1

"oloe-osyste control moleo ses2 library-
wed a time-dpe nt neutron spectrue for each of the above posses

pass 0 applt start-up fuel donslitles
pass n applies mid time denaitles of nth library Interval

first tlbrary updated mos...
* a
* prelti lvr eriaen-o binary working library--ld u 1143 C
* made from modified card-ima&e Orion-s libraries of scale 4.2 C
* date from the light elamant actinide, and fission product libraries *

decay datea Ineluding gaem and total energy, are from endflb-vi

* neutron flux spectrum factors and crass sections 'are produed from
the "press2 0 case updating all nuclides on the scale aburW library

fission product yields are ffrom odfb-v C

* photon libraries use an Il-energy-group structure
* the photon data are from the mster photon date base

produced to Include breamstrahluno from uo2 matrix

sea Information above this box (if present) for loter updates
a**-************* a******"-****2**********
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* a
o
o .other identificatIon nd sacs of library.O date set nae: ft33tOOl
0 8/28/1996 date library was produced
O 1697 total number of nuclides in library

689 number of llsht-otemnt woueid..
129 number of ctinide nucildes
879 number of fisslon product nuclides

O 7993 number of nonore eoff-dissonal matrix elements
o .*-* -- **-*** *~~~~~*eee**a*-*.***ees*.see************e**.****..e

I s~s2us for-fleld crit based on b~u ISx1S, 3.Odwt3 20owd/tu 4OX h2o/ 8X uo2 page 19
pnueru .oowa, burnwps L.mwd flux- 2.741.Wn/cm*a2-sec

0 O~~~~~~~~~~asis
O (noet. k-Infinftiest clad anid moderator absorptions are correct only* if correctly weighted cross sections are applied.)
O Initi L 164r. d * 12.6 d 206.9 d " 219.2 d 219.2 d

productlons 1.1224391*06 1.1224401.06 1.1224401.06 1.1224401E06 1.122441E106 1.1224411.06
Waborptlon. 9 .157813*05 9.158191.05 9.157824E105 9.158T311.05 9.157836.05 9.1T536[.0S
k infinity 1.2256631.00 1.2216421.00 1.22S6621+00 1.2256692E00 1.2256611.00 1.2256611.00

a initIal 164.4 d 182.6 d 200.9 d 219.2 d 219.2 d
octinide
absorption. 9.1254561.05 9.12S4561+05 9.125458+05 9.1254601.05 9.125U3+105 9.125463E1.S
non-actinide
sb4. frocs. 3.5334U3E-03 3.5338401-03 3.534257E-03 3.534714E-03 3.5350921-03 3 5S50921-03

I ss2h: ftr-field crit based on b 5.15x5 3 OOiwt% 20gud/tu 405 h22o 5X uo2 fission products paig 20
a froct an of total aaorption rate,

powerv .00n.. burnups 1.mud, fluxu 2.T4E+G8n/cm* 2-see
oQ initial 164.4 d 152.6 d 200.9 d 219.2 d 219.2 d

s*149 , 2.93E-06 3.30E-06 3.6TE 06 4.05I-06 4 42E-06 4.421-0e
x*135 2.331-06 2.331-06 2.331-06 2.33E-06 2.331-06 2.339-06
*-IS1 1.361-07 1.S31-07 1.701-or 1.571-07 2.041-07 2.04t-07
nd143 5.72E1-0 6.551-0 7.391-08 5.22E-08 9.061-08 9.061-OS
gdIST 3.18E-0O 3.SE-08 3.97E-08 4.37E-0J 4.r77108 4.771-08
cdII3 2.63-05 2.96E-08 3.291-08 3.62E-08 3.P1-83.941.08
P.147 2.451-08 2.771E-a 3.091-08 3.41E-08 3.721-0 3.794-Ea
rM03 1.7-08 2.091-08 2.421-08 2.751-08 3.091-08 3.091-08
ze131 1.74E-08 1.981-8 2.221-08 2.461-08 2.69E-08 2.69E-08
cs133 1.48E-08 1.681-08 1.U81-08 2.0TE-08 2.27-08 2.271-08
tc 99 1.061E- 1.191-08 1.331-08 1.471-08 1.601-08 1.60E-08
suis$ 9.131-09 1.02E1-08 1.131-011 144-08 1.351-08 1.351-08
nd145 9.41-E09 91521-09 1.061-08 1. 16-08 1.27E-08 1.271-08
rAMGS 8.36E-09 8.361-09 8.36-09 8.36E-09 5.361-09 8.361-09
s1m52 4.3S1-09 4.931-09 5.481-09 6.021-09 6.57E-09 6.S7E-09
kr 83 3 639-09 4 081-09 4J4E-09 4.991-09 5.451-09 5.451-09
ce13S 336109 3.781-09 4.208-09 4.621-09 S.OS-09 5.051-09
MMl 2.541-09 2.461-09 3.E5-09 3.49E-09 3.81E-09 3.811-09

" 95 1.65E-09 2.11E-09 2.62E-09 3.16E-09 3.7-09 3.73E-09
et53 2.181-09 Z.46E-09 2.74E-09 3.021-09 3.291-09 3.291-09

41.39 2.021-09 2.271-09 2.521-09 2.77E-09 3.031-09 3,031.09
pr141 1216-09 2.02E-09 2.33E-09 2.631-09 2.94$-09 2.941-09
pr1I43 2.871-09 2.871-09 2.571-09 2.871-09 2.87E-09 -2.871-09
gd1SS 1.17E-09 1.471-09 1E1-09 2.191-09 2.601-09 2.60E-09
xe133 2.0"-09 2.061-09 2.06E-09 2.06-09 2.061-09 2.061-09
CO141 1.551-09 1.57E-09 1.591-09 1.60E-09 1.611-09 1.611-09
pdtOS 9.311-10 1.051-09 1.171-09 1.281-09 1.401-09 1.401-09
sr 93 8.36E-10 9.41E-10 1.05E-09 1.1E5-09 1.261-09 1.261-09
s.147 4.461-10 S.761-10 7.22E-10 5.83E-10 .61 -9 1.061-09
ptI49 9.58E-10 9.801-O0 9.50E-10 9. 80E10 9.5 0110 9.801-10
nd147 9.331-10 9.331-10 9.331-10 9.331-10 9.3E-10 9.331-10
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1129 5.891-10 6.67E-10 7.45E-10 8.23E-10 9.01E-10 9.01E-10
ne 97 4.53E-10 S.111-10 5.68E-10 6.2SE-10 6.82E-10 6.821.10
eg109 3.15£-10 3.54E-10 3.93E-10 4.33E110 4.72E-10 4.721-10
rulO3 3.31E-10 3.3J1-10 3.44E-10 3.468-10 3.SOE-10 3.50E-10
euISI 1.55E-10 1.96E-10 2.42E-10 2.93E-10 3.49E-10 3.49E-10
ru102 1.855E10 2.09E-10 2.32E-10 2.S5E510 2.78E-10 2.8E1-10
or 90 1.69E-10 1.90E-10 2.111-10 2.32E-10 2.53E-10 2.53E-10
ce142 1.68E-1- 1.89E-10 2.10E-10 2.31E-10 2.52E-10 2.52E-10
..144 1.81E-10 1.991-10 2.171E10 2.33E-10 2.501-10 2.49E-10
nd145 1.61£-10 1.811-10 2.011-10 2.21E-10 2.411 0 2.41E-10
y 89 1.1TE-10 1.40E-10 1.63£-10 1.871-10 2.111-10 2.111-10
Zr 91 1.14E-10 1.37E-10 1.61E-10 1.051-10 2.101-10 2.101-1s
hd144 9.56E-11 1.19E-10 1.451-10 1.73E-10 2.041-10 2.041-10
hd146 1.35E-10 1.52E-10 1.69E-10 1.86E-10 2.02E-10 2.02E-10
bWU3S 1.15E-10 1.301-10 1.44E-10 1.59E-10 1.73E-10 I. 3E-10
In1IS 1.081-10 1.221-10 1.36E 10 1.501-10 1.64E-10 1.64E-10
pdIO8 1.08E-10 1.21E-10 E-10 1.41-W10 161E-10 1.61E-10
c*140 9.79E-11 1.121-10 E2-10 1.40E-10 5E-10 1.55E-10
sas2hz far-field crit based on bMu IS1S 3S.O0utX 20gidW/tu 40X 629/ 6X U02

fraction of tetal seorptlon rate
pojer- 00. , burnup 1. ftd x lia 2.74E005n/eim"2-sec

Inlial 164.4 d 182.6 d 200.9 d 219.2 d 219.2 d

II

1

0

fission products Page 21

ar 9S
xv132

v91
n695

p.151
mc 98
eolOO

pd"10
c.134
ur 92
ar 96
ru104
1127

t5137
xe136
b 40
br 51
"153
eu156
ar 94
rb 83
or 89
cdl11
t*130
rn154
kr 85
rb a8
kr 87
ce143
s. 77
1a140
mo 99
kr 54
.137
ru106
ab121

1.321-10 1.3JE-10
9.40E-11 1.06E-10
1.201-10 1.251-10
9.40e-11 1.036-10
1.101E10 1.10E-10
6.65E-11 7.49E-11
6.441-11 7.25E-11
6 41M-AI 7.211-11
6.341-11 7.171-11
5.22E-11 5.87E-11
4.04E-11 4.5SEl1
3.97E-11 4.46-11I
3.63E-11 4.13E-11
3.51E-11 4.00E111
3.U4-11 3.911-11
3.441-11 3.87E1-I
4.751-11 4.751-It
2.58E-11 2.901-11
3.421-11 3.82E-ll
3. 481-l 3.481-11
Z.07E-11 2.61E-11

2.67E-11 2.77-1
1.54E-11 1.751-11
1.561-11 1.761-11
1.51E-11 1.70-E11
1.491-11 1.67E-11
1.46-11 1.64E-ll
Z.161-11 2.31E-11
1.76E-11 1.76E-l1
1.1SE 11 1.301-11
1.62E-11 1.621E-3
1.311-11 1.321-11
6.871-12 7.73E-12
4.561-12 5.76E-12
6.03E-12 6.68E-12
5.4CE-12 6.08E-12

1.43UE10
1.101E-10
1.29£ 10
1.12E-10
1.10£-10

6.32E-11
8.0SE-11

S.OSE-11
96E3771

I44E1-114.94E-11

4.30£-11
4.75E-114- 751- 113.22E-11
3.521-11
2.73E-11

1.96E-11
1.96E-11
1.891-11
1.861-11

2.311-11
1.76E-11
1.44E-11
3 2E311

8.59E- 12
7.061-12
7.30E-12
6.761-12

1.47E-10
1.30E-10
1.321-10
1.18E-10
1.10E-10
9.1SE-11
8.86E-11
S.80E-11

7 181-11
5.561-il
5.451-11
5.14E1-i
4.88E-11
4.771-11
4.731-113.S 11
5.U5E-ll3.55E-11
3.821-11
3.481-11
3.00E-ll
2.771-11
2.901- 11
2.171-11
2.151E-l
.081-11
.04E-11

2.01E-11
2.31E-11
.761-11
.59E ll
.62E1-11
.321-1 1

915E:1.
6.55E-2

7494EE 32

1.3SE-10
1:24E 10

10E-10
9.98E-11
9.67E-11
9.60E-l1
9.7E st11
7.831-11
6.07E-11

5.651- 11
S.33E:11
5.20E-11

*SE 11

3.82E I 1

2.941-11
2.3 U-11

2. 1911 I 11
2.311-11

.621-11

.32E-1l

.03E 11

482E 12.0291-1

1.50- 10
1.436-10
1.351-10
1 241-10
1.10E-10
9.98E-11
9.67E-11
9.60A-1l

7.63E-11
6.071-11
5.951-11
5651-t11
5.33E-11
5.201-11
5 16E1Il
4.751-11

3.67E-1l
2.941E31

2.271-ll

23 8E- 1

2.22E-112.129-11
2.81-11

.03E-11
.02E1-1

LtSE: 1I
6.12E 12
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I
a

a

of 79
1131
WU12
hr 56

WM27
t.128
so 80
gd156
dyl6l
wails0
tbIS9
It 6
aaa2b:

cdl 12
abl25
pdIC6
t.129m
anITi
snt 19
ant15
sr 88
Pel4Su
pdi 10
Cdl 14
as 82
adisI
sW12
as ?7,
an124
d 162
d'y164
.u154
.5 7S
:9111
autsy
V 90
edi iSo
ar 90
8.125
Salle
ba36
cd116
Wn22

snI2O
kr 82
c*i34
dV 163
go 73
Eru 99
wi130
Cat36
P.148
a* 96
so 76
mnl25
rulos

5.31E-12 5.9SE-12 6.641-12 7.31E-12 7.97E-12 7.97E-12
6.81E-12 6.81E-12 6.811-12 6.61E-12 6.81E-12 6.81E-12
3 .1E-12 4.30E-12 4.79E-12 5.21E-12 5.76E-12 5.:78E12
3.64E-12 4.321-12 4.801-12 5.28E-12 5.761-12 5.761-12
4.411-12 4.74E-12 5.04E-12 5.31E-12 5.541-12 5.541-12
3.421-12 3.851-12 4.27E-12 4.70E-12 5.13-E12 5.13E-12
2.481-12 2.79E-12 3.101E-12 3.41E-12 3.726-12 3.72E-12
2.271E-12 2.601i2 2.93E-12 3.27E-12 3.60E-12 3.601-12
2.OOE-12 2 261-12 2.53E-12 2 79E-12 3.06E-12 3.061-12
1.32E-12 1.66E-12 2.04E-12 2.46E-12 2.92-12 2.921-12
1.53E-12 1.72E-12 1.911-12 2.11E12 2.30E-12 2.30E-12
1.41E-12 1.59e-12 1.761-12 1.94E-12 2.111-12 2.11E-12

far-field crit based on b&w 15x15 3.00WwtX 20awd/lt 40X h2o/ 8X uo2
fraction of total Zsorptfen rate

iorm .'00am burnu 1.d, flMan 2.741*08n/cm**2-*ec
initial 164.4 d 162.6 d 200.9 d 219.2 d 219.2 d

1.40E-12 1.58E-12 1.7SE1-2 1.936-12 2.11E-12 2.116-12
1.40E-12 1.57F-12 1.74E-12 1.91E-12 2.07E-12 2.071-12
9.16E-13 1.15E-12 1.406-12 1.67E-12 1.97E-12 1.97E-12
1.73E-12 1 76E-12 1.78E-12 1.79E-12 1.80E-12 BOE1-12
1.11E-12 1.25E-12 1.39E-12 1.53E-12 1.67E-12 1.67E-12
9 141-13 1.031-12 1.14E-12 1 26E-12 1.376-12 1.37E-12
8.311-13 9.381-13 1.041-12 1.1S1-12 1.261-12 1.261-12
7.05E-13 7.941-13 8.521-13 9.70E-13 1.06E-12 1.061-12
5.25E-13 6.301-13 7.37E-13 8.456-13 9.54E-13 9.54E-13
4 99E-13 5.611-13 6.23-13 6.51E-13 7.47E-13 7.47E-13
4.04E-13 5.44E-13 6OSE-13 6.65E-13 7.251-13 7.25E-13
4.79E-13 5.39E-13 5.991-13 6.58E-13 7.181-13 7.18E-13
4.53E-13 5.101-13 5.67E-13 6.23E-13 6.80E-13 6.d0E-13
3 03E-13 4.31E-13 4.79E-13 5 271-13 5.7SE-13 S.7SE-13
3.64E-13 4.091-13 4.551-13 5.00E-13 5.461-13 5.46E-13
2.90E-13 3.261-13 3.63E-13 3.991-13 4.35E-13 4.351-13
2.78E-13 3.13g-13 3.47E-13 3.01E-13 4.161-13 4.161-13
2.531-13 2.841-13 3.151-13 3.471-13 3.781-13 3.781-13
2.29E 13 2.60E-13 2.91E 13 3.231E-13 3551- 13 3.55E-13
2.17E-13 2.44E-13 2.711-13 2.981-13 3.25E-13 3.25E-13
3.16E-13 3.151-13 3.15E-13 3.15E-13 3.151-13 3.15E-13
2 96E-13 2.961-13 2.96E113 2 96E-13 2.96E-13 2.95E-13
157E-13 1.771-13 1.96E-13 2.166-13 2.36E-13 2.361-13
2.131-13 2.19E-13 .231-13 2.27E-13 2.29E-13 2.29E-13
9.47E-14 1.201-13 1.49E-13 1.81E-13 2.16E-13 2.16E-13
8.63E-14 1.101-13 1.37E-13 1.671-13 2.001-13 2.00E-13
1.18U-13 1.33E-13 1.48E-13 1.63E 13 1.77E-13 1.77E-13
9.981-14 1.141-13 1.29E-13 1.431-13 1.57-13 1.57E 3
1.01-13 1.13E-13 1.26E-13 1.381-13 1.51E-13 1.511- 3
1.01E-13 1.131-13 1.26E-13 1.38E-13 1.S1E-13 1.51E-13
7.52E 14 8.451-14 9.39£-14 1.03E-13 1.13E-13 1.131-13
6.941-14 7A821-14 8.70E-14 9 58-14 1.OSE-13 1.05E-13
6.44E-14 7.30E-14 8.161-14 9.03E-14 9.921- 9.921-14
6.14E-14 6.901-14 7.66E-14 8.421-14 9.181-14 9.18E-14
5.881-14 6.62E-14 7.361-14 68091-14 8.3E-14 8.1E-14
5 53E-14 6.26E-14 6.906-14 7 73E-14 0.47E-14 6. 7E-14
4.01E-14 4.511-14 5.02E-14 5.52E-14 6.03E-14 6.03E-14
5.54E-14 5.54t-14 35.55E14 4.5E5-14 S.55E-14 5.54t-14
3.11-14 3.531-14 3.971-14 46.40E-14 4.8131-14 4.821-14
2.90E-14 3.271-14 3.641-14 4.01E-14 4.371-14 4.371E14
2.14E-14 2.41E-14 2.68E-14 2.94E-14 3.21E-14 3.21E-14
2.921-14 2.92E-14 2.92E-14 2.92E-14 2.92E-14 2.92E-14
2.94E-14 2.95E-14 2.9SE-14 2.95E-14 2.95E-14 2.91E-14
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vdl60 1.351-14 1.51E-14 1.681-14 1.85E-14 2.02E-14 2.02-$14
t1-26 9.81E1-S 1.11E-14 1.24E-14 1.37E-14 1.50E-14 1.50E-14
rb as 1.291-14 1.301-14 1.30E-14 1.30E-14 1.30E-14 1.28E-14
1135 1.0OE-14 1.02E-14 1.021-14 1.021-14 1.02E-14 9.98E-15

t*132 9.586-15. 9.59E-15 9.59E-15 9.59E-15 9.591-15 9.581'1S
rulOO 5.45E-1S 6.16E-15 6.07E-1S 7.59E-15 8.321-15 8.32E-IS
esa2h: far-field crit based on bLw ISaIS 3.00 tX 20fgd/atu 4OX h2o/ 81 uo2

fraction of total Zserptlon rate
pow r- .00aa burnupm I.eud flua 2.741+06nOcWa2-sec
p r Initui l te.4 d 162.6 d 200.9 d 219.2 d 219.2 4

J

I
0

a

fiasion products page 23

sn1Z3
bo165
t.134
sr 87

*b126
teZ24
In 17T
nb 94
ob124
GuIS2

ge 74
U. 2

at O6
as 76
1130

b&135
fnt??
.a140
ndl42
qdI54
tb160
rb 66
dy165
bA134
*r166
x.128
odl52
pdlO4
edl 0
edl10
so75,

kr 80
br 79

aX129
89107
t1122
be 9
pr142
ub 93
ani 16
t1123
to 7

cdlO9
edlw3

4.24E- 15
5.12E-15
2.46E-1S
1.60~1-S
3.OE-15
1.36E- IS
2.10E-15
1.39E-15
1.71E-1S
9.26E-16
i.191-15

.17E -16
5.701-16
4.986-16
7.11E-16
3. 76E-16
4.17E-16
1.76E-16
1.40l-16
1.21E-16
2.20E-16
2.41E-16
2.07E-16
7.61E-17
1.14E-16
1.11E-16
7 S4E-17
4:E11-17
l.OUE-16
4.94£-17
8.31E-17
4.171-17
3.335 -T
1.061-17
2.51E-1r
4.52U-16
4 595-18
4:26E-15
2.671-18
2.531-18
1.53E-18
1.3TE-18
1.14E-18
1.091-18
4.3E-19

3.71E-20
2.36E-20

5.92E-15
4.77E-15
5.89E-15
2.77E-15
2.031E-15
3.01.-15
1.62E-15
2.101-15
1.575-15
1.79E-15
1. 121-15
1.341-15
9.21E-16
6.57E-16
5.62E-16
7.165- 16
4.381 -16
6.17E-16
2.35E-16
1.751-16
1.53E-16
2.40E-16
2.42E-16
2.10E-16
9.67E-17
1.29E-16
1.2S5E 16
6.89E1l1
6.29E-17
1.21E- 16
5.861- 17
5.69E-17
5.0SE-17

3.02E- 17
6.101-10
5.51E-15
4.U2E-1113-COE-la3.001-18
2.881-18
1.755-18
1.57E-18
1.351-16
1.22E-18
4.891-19
2.36E-18
4.04E-20
2.36E-20

6.31E-15
5.30E-15
5.591-15
3.081-I5
2.501-IS
3.011-15
1.950-15
2 10-gIs
1.745E-15
1.851-15
1.31SE-15
1.491-
1.039 I-
7.445-16
6.2S1E-16
7.17E-16
1.90E-16
6.171-16
3.035-16
2 ISE:1t
2.50E-16
2.42E-16
2.101-16
1.201-16
1.44E-16
1.39E- 16
1.041-16
6.13E-17
1.211-16
6.811-17
8.691-17
5:97E 17

S OZE-t7

7.52E-18
7. 16E-1
5.381-18
3.33Ei-s
3.22E- O

1.S61-18
1.36E1-1
5.43E-19
2.36E-15
4 S.1-20
2.701-20

6.N7E-1S

S.69E-15
3.395- 15
3.03E-15
3.01E-IS
2.17E-15
2.10E-IS
1.92E-15
1.691-15
1.61E-15

1.131-15
8.311-16
6.U81-16

16E t16
5.731-16
6.17E-16
3.801-16
2.585-16
2.31E-16
23.91-16
21-2E 16
2.10E-16
1.461-16
1.59E-16
1.531-16
t.21E-16
1.021-16
1.21E-16
7.84E-17
J.69E-
6.93E- r

1.902-17

*.66E-18
5.951-10
3.67E-IS
3.57E-15
2.231-18
1.91E-18

1:49E-16
6.00E-19
2.36E-18
4.72-E20
3.031-20

6.9WE-15
6.351-1S
5.891-15
3.701-1S
3.60t-1S
3.011-15
2.46E-tS
2.10t-IS
2.091- 15
1:39E-15
t.93E-15
1.90E- 5

9.195-16
7 t6E-16
7.161-16
6.451-166 45E-16

017E: 16
.6E-16

2.671-16
2.42E-16
2.101-16
1.745-16
1.74E-16
1.67E-16
1.39t 16
1.261-16
1.21E-16
8.931-17
8.691-17
7.911-17
5.001-17
2.24E-17
3.02E-17
1.081-17
I:oIE-tr
S1GE-tJ4.00E1- 1

3.92E-15
2.451-15
2.20L-18
2.01E-15
1.63E-18
6 S4-t9
2 36E-18
5.05E-20
3.371-20

6.991-15
6.3SWE-15
4.7E1-15
3.70E-15
3.601-15

2.46E-15
2.101-15
2.09E-15
1 9SE-15
t901E-15
1.795- 15
1.249-15
9.19E-16
7.SIE-16
7.09E-16
6.45E-16
6.16E-16
4.661-16
3 071- 16
2.761-16
2.671-16
2.42E-16
Z.03E-16

.74E-16
7.74E-16

1.671-16
1.39E-16
.261-16
.02E-16

5.935-17
2.041-17
7.911-17
2.20E-17
2.21U-17

4 .01E-17

3.E9E-16
2.5 9-18
2.011-16
t.631-18
6 S4E-19
3.40E-19
5.05E-20
3.N7 E-0
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I
0

0

sas2h: far-field crft based on b&u ISMS 3.0tX 20god/stu 40X h2r/ AX ua2
frfon tel "Mo tatebsorption ratep.om 0Oaw, burnupw md flux.24'8/~*'-e

p nItl 164.4 d la2.6 d 200.9 d 219.2 d 219.2 d

6s1344 2.026-20 2.361-20 2.705-20 3.W E-20 3.03E-20 3.031-20

fission products page 24

JI

I
sas2h: far-f told crit based an b&w 15u15 3.00tZ. 20ud/stu 403 h2e/ 5X uo2

pouwrs 4.0006-03om. burnupal.7659E-Olead ftiua 2.741+C0n/ 0 2-*sec
o:clid ecocntrstvn. gram atoms
tals a sin to rsctor assembly

charge 164.4 d 182.6 d 200.9 d 219.2 d 219.2 d
h 1 3.48E-0O. 3.911-06 4.33E-18 4.761-0 5'.166-08 5.le-OJ
h 2 1.031-10 1.16E-10 1.251- 0 1.411-10 1.54E-lO 1.541-10
It 3 7.481-13 8.391-13 9.99-13 1.021:12 1 11E-12 1.11E-12
b 4 .001.00 3.41E-36 3. 78-36 4.14E136 4.5 1-36 .001.00

he 3 4.50E-1S 1.071-14 1.32E-14 1.59E-14 1.891-14 1.89E1-4
he 4 S.TSE-09 6.451-09 7.16E109 7.861409 *.57E-09 6.571-09
he 6 .00e*00 .0E1*00 .001*00 .001*00 .0010O .O0E+01
no 20 6.91E-10 7.SE-10 *.60E-10 9.44E-10 1.031-09 1.03E-09
no 21 9.881-15 1.231-17 1.501-17 1.801-17 2.121-17 2.12-E17
no 22 2.34E-13 2.941-13 3.61E-13 4.341-13 5.141-13 5.14E-13
no 23 5.6E1-19 7.04E-15 7.04E1S 7.04E115 ?."E-IS 5.25E-al
na 22 4.281-12 4.786-12 5.261:12 5.74E-12 6.226-12 6.22E-12
no 23 7.53E103 7.53E+03 7.531*03 7.531+03 7.53E+03 7.53E*03
na 24 3.0$E-00 2.55E-08 2.55E-08 2.851-08 2.655-08 2.82E-08
na 24m 5.0SE-30 4.651-15 4.68E-15 4.681-15 4.68E-15 4.68E-30
na 25 6.061-32 2.44E-29 2.71E-29 2.971-29 3.241-29 4.811-33
no 24 5.81E-06 6.43E-06 7.05E-06 7.67E-06 0.29E-06 8.291-06
mg 2S 7.51E-13 8.51E-13 9.43E-13 1:041-12 1.131-12 l.11E.12
mg 26 1.03E-10 1.161-10 1.28E-10 1.411-10 1.54E-I0 1.541-1O
mg 27 1.14E-12 2.10E-12 2.10E-12 2.10-12 2.101-12 6.341- 3

28 4.30E-24 4.291-24 4.29E-24 4.29E-24 4.291-24 4.261-24
27 4.991E04 4.99E104 4.991*04 4.991*04 4.991E04 4.991*04

*I 25 1.671-11 2.11E-10 2.111-10 2.11E-10 2.111-10 4.24E-12
*I 29 9.291-31 2.801-30 3.42E-30 4.101-30 4.841-30 1.271-30
at 30 .OE1W 2.24E-44 2.94E 44 4.34E-44 5.891-44 .001*00
el 28 1.621-05 1.79E-05 1.961-0S 2.14E-05 2.316-05 2.311-05
e1 29 8.701-15 1.091-14 1.331-14 1.601-14 1.88E-14 1.851-14
*I 30 4.909-24 6.93E-24 9.431-24 1.251-23 1.611-23 1.611-23
*I 31 3.391-36 4.981-36 6.781-36 8.961-36 1.16E-35 1.091-35
*I 32 1.40E-45 2.801-45 4.20E-45 7.011 45 1.12-44 1.121-44

totals 5.7SE*04 5.75$*04 5.75*E04 5.751*04 5. 75+04 5.71SE04
0 flux 2.748*08 2.741E08 2.741*08 2.741*08 2. 741-T

sos2ht far-field crit based on b& I SxIS 3.00wt3 20gid/ntu 40S h2o/ 5X uo2
Po0er 4.0001-03aw burnup26.74599-01"d tuns 2.7 E+08 /a 2soc

O nucills o ncentratlonsesr:Wo *e
bsls u single re ctor ass bly

charge 164.4 d 182.6 d 200.9 d 219.2 d 219.2 d
he 4 . 2.04E-05 2.30E-05 2.561-05 2.511-05 3.07105 3.071-05
th226 6.08E-29 7.781-29 9.72E129 1.19E-28 1.431-28 1.43sE-5
th227 2.11E-15 2.771-15 3.53E-1S 4.391-15 5.331-15 S.34E- 5
th22 8.811E-15 1.221-14 1.64"-14 2.131-14 2. 2E-14 2. 72- 4
th229 2.U E-12 3.63E-12 4.931-12 6.18E-12 7.571-12 T.sn- 2
th230 1.02E-05 1.15E-05 1.281-05 1.411-05 1.53E-05 1.S3E-05
th231 3.02E-09 3.0ZE-09 3.021-09 3.02E-09 3.02E-09 3.02E-09
th232 2.071-06 2.32E-06 2.S6E-06 2.041-06 3.101-06 3.101-06
th233 1.461-17 2.131-17 2.37E-17 2.615E17 2 64E1-7 1.92E1-?
th234 S.291-07 S.321-07' 5.341-07 5.351-07 5.361-07 5.361-07

tight elements

actinidos
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p 231 3.091-07 1
p.232 5.29E1-S I
p.233 1.42E-06 1
p.234 1.70E-11 1
pa234 7.971-12 1
p.235 .01EOO
u230 5.89E-26 1
u231 2.94E-21 I
uZ32 6.46E-12 1
u233 4.041-06 4
u234 9.061400 1
u235 7.30E102 1
u236 1.74E*02 I
u237 3.151-06 1
u235 3.64E+a4 1
u239 2.51-07
u240 .001+00
u241 .00.+00
hp235 2.011-12
np2036 2.041-12
np236 8.061-11 1
np23n 4.22E+O1 4
"p238 1.56E-06 1
np239 4.65E-OS 4
n p240e .OOEOO
np240 0.63E-15 I

I Z4i .OOE+00
pu236 1.12E-10 1
pu237 4.426-16

aul 7.35-S IC
pu239 1.985-03
pu40 3.531-09
pu241 1.01E-14
pu242 7.79E-21
pu243 1.631-29
pu245 .W001.00

p25 .001400
pu246 .005+00

ttat 3.73n404
0 flux
0 lq array has
0 3q array ha
O 3q array has
0 3q array heo
0 4q rray has
0 54q array has
Itibrory Infr motion...

1.02E-i

1.021-

1.221*-

6.061E'
0.3014'

1.2814'
1.221-i
1.,641*'
1.191-
1.0014
.0014
.COE*

1221

07 3.571-07
is 6.65-15
06 1 441-06
II 1.500-tl
12 3.05E-12
DO .001+00
26 9.42E-26
21 3.91E-21
12 9.75E-12
06 S538E-06
00 9.06E+00
02 7.30E102
02 1.74E102
06 3.11E-06
04 3.64E104
07 3.191-07
D00 .00100
D00 .00100
12 2.421-12
12 2.06E-12
11 1.001-10
01 4.221+01
06 1.56E-06
05 4.61E-05
00 .005400
1S 9.371-15
00 .00100
10 1.3AE-10
16 6.00E-16
OS 9.201-OS
03 2.471-03
09 6.02E-09
14 1 981-14
20 1.921-20
29 4.05o-29
00 .001400
00 .004+00
00 .00100
F04 3. 3E+04
OS° ?.7 E+08
*ntries.
entries.
entries.
entries.
entrles.
entriei.

4.267-07
7.32E-15
1.431-06

It 061-12

1. 155-25
4.431-21
1 16E-11
6.06E-06
9.061+00
7.301+02
1.745+02
3.11E-06
3.645404
3.195-07

.001+00
.005400

2 6219-12
2.062-12
1.10E-10
4.225+01
1.561-06
4.611-05

.001+00
9.371-1S

.005400
1.SO£-10
6.951-16
1.01E-04
2721-03

7.29£-09
2.635-14
2.01E-20
5.955-29

.00E00

.001400

.001400
3.71+04
2.:74108

4 651-07
7:995-13
1.45£-06
1.31E-11
8.07E-12

.001.00
1.351-25
41945-21

6.146-06
9.061400
7.301*02
1 .741E02
3.111-06
3.64"E04
3.191-07

.005400

.005+00
2.011-12
2.061-12

1.2D0-1
1.61-06
4.61E-0O

.005.00
9.379-15
.OO.0
1.63E-10
7.52E-16
1.11E-04
2.97E-03
8.691-09
3.426-14
3.99E-20
8.44E-29

.001400
.001.00
.001400

3.7n304
2.741#08

7 96E1S1

1 37e 2151

6.74e-06

5.075-12

7.306-02
I .741.02
3.116-06
3 641+04
2 19E-07

005+00
0054900

2.815-12
2.05E 12
1.20-1o
4*225.01
1 SE-06
4 61E-OS

8.145-IS.001.00

1.63E-10
7.52-16
1. 111-04
2 97E-03
8.691-09
3 42g-14
3.99t-20
5.191-29
.001+400

3.731+04
2.74U-07

cross-s~ctlon data taken from position numbor 4 of library on unit 33.

,:la-systm control module es2 ilbaryr
used a time-dependent neutron spectrum Tor *ach of the above pasces

pass 0 applies start-up f el dalt es
paea n applies mid tium desitlese o1 nth library Interval

f1rst library updated was...
P.. 1
pass 0
escalf-system centrol module sas2 library*
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used a lsedepfNdant flutren opctru for Gela of tha bove soo
pass I apptles otaotup fll 5 nfe 1t

eaopplies old time densitle of nth library Interval
*t. at, g$d.... ;;...............,-s***

* prelin tu? rl r n-s hI blary warkir library--id a 1143
* adea fru Sodifl3. card-lsale orlgen-e libraries ot sclet 4.2
* des: frau the light *klemnt, actinmdt. end fission product librarles

decay date, Incltud m games and total energy, are fru ondflb-lvt

* maiutren flux Bpetrum factors snd trsll eCtlne were reduced fr_ a
the opressa2' ea:e spdating stll wucilds en tho acale * urnup library

M iaien product yields are *fra endf/b-w

* photon libraries we an 1t enorgy-troup atructuro 0
* tpbo photon data ae from th, juster photon date base, 0

Freduced to Include bremastrahlung frem wt matri x

see Inforuatien above this tox (if present) for loter updates

g -***--***X* **--*"-- ..ooe.*ae~e.o.e a.eea ..o.o.ee.o.e o.o..........ooee..................................... --e
O .ether Idantificatlan and aises of library.
O data set mama Mt3UfCIO U/2511996 data tibrory was produced
* 1697 total mber of nucilde 3m lIn brary

489 mber of lght-alment uAclides
19 ubr of sctlrl muclid
379 _ r of fission product nactides

e rs3 number nontero off-ditfnsal matrIn elements
e **** . Oooaaeeoo.O.. .ea~.aS a.0.a e.ao.a....... ....... ..
I sas*Zh fr-field ert based an Uuo 15stS. 2.U0cat Hadittu 40s %2t/ n5 wuo pags n7

power. .60m, burmap' 1.aud I lua I Wou**11-aexs £5515~~~~~~al
(note, k-Infimitles atud and moderator abssrptiens are correct enty, if correctly alighted cress sectiens are applied.)

pta.. ~ ~ ~~~~~~~~~~~~~~~34 god4001.082g1.
roductions 1O L 1.84 7V6 1C

'iflIt GM 43J2757i1140absri2 ion 43443E.5 5.1449E005 9.244561.5 5"6315 5.43468E6 9 .434E05
n J rty WO1N27571. . .127571ec , 275791 1.1275TOE800

e initil 337.4 d 35s.7 d 174.6 4 392.2 d n2.3 4
actinfde
absorption 9.2116811.5 9.3114831005 9.11i68515 9.1611"6505 9.3110191.05 9.111"VE*05
Ran-actinide
abs. frees. 1.46201-e3 3z .436251 4 3 3n75-q 03n 3 427910 1.4379961-03

1 orc2h far-fl td erit based en bga 1515 ISOutZ ~cgwd/ttu 40S blot X wei flalen products Palo n
e fractiln o* ttal a *eretion rote

pavrer .60., burnup. '..wd. flux' llile 1ncm'Z aec
I Initial 837.4 4d 5S.7 d 4.0 M 92.t 392.3 4

oUl49 .431-U .51C-U . 6S -N JE 1
Xtlss 531-66 .33 JE*e 6 .E31906 3E-0 ii1

gdlT . E D 1. i7i.5- .31 n- .:E fc 11.E

p.147 2t .31 E.31.08E . E 7E u . Jri1he . i31-UEU .*E 11E-6 S*U 4E1
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-0021 UV D0 ,071ACXEXT 31111 - Peg* 25

569 .601-68 Hi 16 .615~.9 ~~-
owll 1,3536 6610 as ~ . .7-3 .7.£ *1
ndI4 l.7 a6m.316 1.16 .5914E 916 1.616
he15 6.C 5 161-6 E1109 E.3-91.00 .1-9136

5371.0 t-1"' 1:91.j10 9j19

es gs 047-9: *5196.2-9 .24
tsl 3.601-9 4123-009 4-4-6 .310 t97
Id 611 :111I E: 9694.1

p14 2.61 in 25 69.94 1-699.633-9 3s 81JU3 71- 4616 .4-09
319 .43E. re El6: 1-6 - .01-

Pr 43 .E8-0 I: 9199 E.13 v81-It.836
.s334 *7 -St .451.6 : .641-9
an145 M.4I-6 216.3.91619 IAZE-6
sr 93 USE-9 .316 41-9 1.719 .7-6 616
so14 .119 1.61109 1.2-691*239 6 169 1.336

129 9.63-10 9.611-10 .6-6 .4-6 19 1216

P 47 :3911: 9:1.5 1 1 9.13-1
agI6 9 4.1711-1 511 5.1 5.101-1 .69-160 6-29.1 6.29110,

an9 .511 214-1 .16E-0 .31-1 .311r.142 2.211 2.3-I.6-0 3311 .7-1
ad14 II.4-1 C.61~ .1.0 :I:S 1 1 1

BP I 91 I.10-10 .6-0 .1-01
ha9 :71-210 1-la0 - -0 11-0 -I

Rd10 1.6 -150 AD6S 0 .111 44-U .111
bet40 n1 51-0 1.69g. 0 811 .111 2.02 12-1

pd13 1.631-10 lt51:is1::i:U
t for 1.501-.10 9 .71-0 1

poes1.3 311 30 .31 1411W1431

p6107 .011 .01.64-0 .2- E.21 0 .8- 10
3.13 936.3 3.4-0 I 6 .10 3510 S,.1$U. 7*543E-- -Epal 41-0 * f
1127 ruI:f * 9tl: .1.1

adS 5.331

I
I

fi.ssio P.iedc page at

I
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Aug 29 1328 11996 ile Na tuff7.ue, 52A000000-01717y.200.g002i R1E 00

eal57 D.72E-l 4."E1. I

brOS6 3.E.11 .I

3s .S9- E1 2- 1 E

rb t C2lt E

bitS .6SE 11 .191. s.E8

e.1.1 2 1.1-Il 1.SE1.
*rl' 19 .64C-11 21-I. I 42!

*r 34 1. 1-lI .9- t E-£

tellS M.13-11 E.96-12

teIZ*m 1.65. 2Et 2- 1.711 2C-' 1

so 9 131E11 2E | 1.12EE

so 79 7 99- .*- .2E
rul 06 t: If - .2C-: 9I SE

tboti6 3 bas E mt ble
srlS 6 1-12 .1tl- 1 tC-

126 5.E-1. .iI I-
lSO 76 2.9E121 .76E-

sa124 436-24 E1 E

*MdlO6 1 .92v12 . 9- E:

ttSo 20 1. C-18 I

saTs~h f.25 .01-'.
powesr 'SC eru-

intalt§ 237.4 d 255.f

adl Lll1 29E-1' .U-

rr6& ltC121IS-21. -

.an 9.h-35tC1j1E1

Wds tf 32E:1 .3-l lE

t 6.49j3- 6.92i 11 6921.

I.31-: .41I

1 4.t-ll .$6E-l X.6E-l

I *.21-llj.S.82-11 15t2C-11

1 d71Ef-ll 2.UE-t I Ut 11-
I .741.:11 § l;E 191. l11

42 71.jt 1.2E1-l 1.21-11

l.321-1 .2 1-i7|l 1 .13E-11
1 1.21-11 

1.331-fl 1.811-

2 -IE2 6.641-3 6.34el
4 It-1 .l E.1-12 LUE1-12

LIz2-1 5.2-12 3.2E1.
4i51- 12 461. E 2* 1

1.9g1 - 31-a1 * 151-12

2~~~ 2 17-2 U-2 .35-12

m ~tetel 8I:tI IItetue ft
id,f llua. 3l.11E tnj@2.su
il?74.S 4 il92.234 292.2

2~~ ~~ *.5C1 "-2 2.-2

rs2 Ei2 .2iii lug.Sj-j
2 1 3! 321|^:2 ''l

S § 5C-5 .51-13 .45113I 2:991. ! .91-18 .591 13I S!U- 137..UiE-1S t.U6C-l

6 .11- 9-13 7..491t .%E13

I :93*!f * 5Ej 4.73-3 .4-1 j 13-t

ATIACIENT 111t - Pass 2

1012 fission preduets
I
I

page SO
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I
0

6

211' :1.13 a.2.zJ1~::~I*NI11
be 11 19, 33 E. St.~~~~2JS- 1

*d III~ ~.41931 I.1. 1 -131.21 213PI 7 619. 14 .31-214 .31 iI'*:l :1
cell M.64:-4 Uj5I14 01 .6-46011 .11

I 6 4311 .7 -1 1.114 3.7-4 41-14 3

Puls, 2.91E- 4 .41 14 . 41 145231 .914
rulOS 2 .91.14 .941-14 41-14 2J 1-14 2.41 j.81-1

wd4 2.01-49 2 .101.14 *35-4 12-4 2.9-4 29-4
102 .0-4 143-4 1711 491 44 f.21 E:1 11:1E:14

as 66 128-4 1.0-4 1. -4 .301I.30
2ufl 831-S1 9.676-15 9. 1-5 16114 1111 1.131-14

1135 'E0-1 .611 E:21 1014 4: 1.01-14 9.921-114

Initial 237.4 d 255.*14 37. 4 292. 4 E9.24

ar8 II 4.6f113 :15 :4-14 4.3-5.99 33-15 21 f.91-2t14
1.13 4.,E1 E.0 15 4.011 E.0-5.0-5441
r.124 2.471-I 41T-15 .6115 1156E11.451-I .451-15

.13S 1.11-5 2.341-15 :.425 1 -0291-4

Femora Wm, bu fl81- 76- .7-5&
a.nh 7123-1 .3151-4j as *.2148 d01 N.0-S

g .48 : 6 '-" 4 1 3 99
WI ul? 81 4 .8!-:1 .81-: RUN1S111 4

gdlI2 .91-4 I41 f ~J~15

filssin products Pat* II
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I
6

Zel1t9 * 31 163171.
1n119 a,31 .331 61
aIDS 1.33-7 E.1371637 ::. 3:; B

3.93-1 .. a-E E.6 3 l E.133.

e164 911 1.2-I E611 E-* 3 E- 3.~ 3
e167 E-5-970119*3.9*139 E:731 731

:1 E 429 Ei: 7.1 E~33 1
cd169 1.63.0a T6e-is L":S.3-0i.nig
edl1l 1.375l2 9.1- .1.0 S:Ied

ssathl for-field grit ofa nhu1 I O 11% 8 oz

Ini181t.a 237. as25.7 d 37. 9.2 d292.2 d

..134* 3.663-20 3.37E-20 3.713-20 4.031-20 6.393-20 6.1153.20

seath. for-field grit based an Um3 Isa13. SAMSut. 30 w/tu 605 ihta/ ex .o2pouwer 4.90011-43aiw hurmnp1.1688E40ai~ flus. 3.7I3.U~n/ces*2-sscueI Id ecnrations, gram stems
hisa aigl ratr csssbly

inharge a3~d357 74 f.E223

~ I 1:14:13 1:14:13 :flt3 I WII :11j 1:24:1
he 4 ILIRE3019 * 79.69
he 6 .*D3.0 .11*6 3 63

us 0 -1. 3-9 3.1-9 1.3 4 23-14E-.
g~e 21.123-1 .4617 3i23~7 1.13-7 1623-E

sal 3 E31 ~ I 33 3 1111

mg 2.7-8.7-83711375 ~3
V L. 1:fI .3-36333 313*135su3j

at 3 6.631 .68-09 2.3-0.61 63.0.1

fisslio products

ligst elements

pags 32

page 33



Aug 29 13.M M96 FitS Newti tuffy.sm IgOOOSII-20-02 v 60 4ITACUMN'II Sil11 page 29

1 10 J1.611523 3.631-3"E3 E tfa.2LE2 3 11
SI 32 1.121-44 1.541-44 1:~I~f 21, *fI- 8 *'1- T

t z~l 5.514 1.4 .516 *316

* IFtg2756 3.71.6 .711.6 7108 2.711-S7
isatima fad-fild grit tusdan 15515.S. @ u,2qv6t 63l2 % 81 z a0 ctimicit post 34POWs . 4.600-63ow,. rhwp-1. E6 0m1o~ad I to 2.e

tharge ~~~~~~~~l react or" sem
ho 4 3.671-65 l. -6 C.~~siJ1i ll.-s ~uI~
rin222 .7-30 .451-10 .E6 .6t~ 311 311
r&223 2.815-15 3.0! I5465 .6-5 p511 . 155r.224 1.3-4 1811

ra~~~f 1: 'I 1 71-l27js-1
r5226 4.231I1 4:1- 7 1 : :151.1 * 1 7 -O: i

Fa~~za 4.4-IV 14 . 11,4.6
*3.236 1519 .6*5 1715 1.E DE3.61 181-9

11.23 1.2- t .5-17 1.31-7 1111 .9-72211

01234 LI:a-S 5.361-7 71f 5.171-67 5.7167
P.231 4.851-0 5.8415 1.31.: 4UI@ jI7 4 107CIIIl T:U12: ?:fl: C:ZI :41-66 .415 1.1466

u340 1.3811-25 1.43 it0 0 *
M231 4.4-l33-1.9941-I1 4 1- f!-j .91
.8233 .4-67416 EI 9

w I Iu. I 4.0

.234 1.60 9 66100 :d4,30
.235 j0Z .0.2.12 012012701
.1234 412 :1 - 41.o.41.0 1 414
.237 1.1-6 0.6 . -6 II. 1006 .016
.238 j.444 *4.4 ;84. 61 A .8 j.8.4

* .3- 16.7 .61 18- Pv240 1 E1.60.0
.241- E601.0 I a L1 a~ of41151
fqp23S 2.1-1 9.2:jt:W36m: 2 1 jlJ t~l:1 216

~~39 2.971- - - i:Ii~~~:~ :~!I- .96-
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6 060 Illy so ATTACIIMIUI ugl . pug. S0

pu240 g69lE
9

1.0*1?S 1.tSE.30 1.361-05 i1Se
pu281 .821- 4.351 'I 5.63-14 8.661-1 I. 01-I :1

1 U24 .9-20 I got-tO 7.41[-. *.mto 1.27-19 I. .-19

sex2h: fer-fletd grit based on hz 1505, M.Owt%. 2 /dstu 80S !2e/ n uo2
pe a. 4.S100-03Wee. burRwIP-1. 89ss01.e 0n'"I a ea3-sc

0 ~ ~ ~ ~ ~ ~ ~~~~~u ide, :ancerntratah rem 4pteos

aiiarg. 337.a 35t.7td 780d r1 u t3
Pu243 1.191-29 1.1- 6'.21 a. shEs .661- IX2
pu244 0.0EOU .601160 .001.0 . a01.60 . 6001 .0o01*6
pu45 .00.60E . too.60 .I01.00 .608.00 .00OO .50.E60
erQ46 119#00 .101160 401.0 * . .001.60

*.*i: z:n.+u8 3.73.083.73 3~ss .?n38*63.131*0 3738.64
O fl=x Z.7111ll 3.n71e0 2.716,63 2 711 2.n11167
0 Iq ary hs 30 nties.
O jq *rray has 1antr e.
O Iq *rnr array ha 1
S 3q array a 1 ntril.n
O 4r; array ras 1 entries.

11tbrary Inftr- an...

crnes-section data tahen fr_. poa!tIan wAier 1 of library an unit 15.

puma S
pumai 1

fe cae-sytaa central aodute e2sa I brarw
used a t * -dePendent sautron spectrm *or each of the a oe pnese

pmss I pptlaa utart-Ui hP t dtnslattbs
pae I pplie aid mae denettls ao nth library Interval

*Iet lbr ry udatd as...
pass i

r. ,..ystea eantrtl module sad llbrair
used a l -depa ndent mautrin *pectrn tor asuh f the abave posses

pass a epplies start-up fual dnl itles
paVs npp l aId tl- datta a ntb library Interval

firht truylb ia'd aid osfs..

act inrden pags 35

aa
a
a
I
a
a
a
0
I
u
e
I
u
I
I
I

prelim lair *rlnon-a binary working library--ld a 1183
ad frra modifled card'imaga arlgh-a Ihbrrieas of wsal 4.3

data iutes IIiI lmnt cin .an salan product tibrarweate froa the light Ilent. cetil rcm lr npeutlbci
deey data. ncludi n g a and VWtetl enrgy, are frm andftb-w

ilautran flux apectiw factors tad grass sections Wnre prduced rm
the opresasZO "so updating ell Iuclides an thme scats urnup- Itbrary

flovisn praduct yields are fru and/fb-v

pe oan librarlas wa an 18-anar reup atrtura
me photon data are from the wsatr etoetn date bass,
produced to include rmamtratblmmo frue ol2 matria

eae Information abova thia box Cif prasntol far later apdates

aa
a
0
a
I
a
a
a
a
a
a
I
a
a
a
I.

a~ul~aaa.I~lIlaaI4I.I~aaal.aa.ua.a..al.e.a..Iaa`aalaaa.a~aia
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_ - .......... . ... oaee..*eaaeoee.e
K

0

0
I0

0
0
0

0

0

0

--------------------- ws w w --- -------------- ------.ether *den~IfieeIrefl and sites ot library.
data met flae, ftilfO01

tJ21996 date l brarY s produced
1697 total h0b1r of auclcdac In lIbrary
t89 _mber of I t elnt ctid
129 . *f actinide mactide.
679 r d Ifision prrduct mactidea
7 9 3 .. .. . . . ..n f .nf b t Z I m a t r a t a m a ; ~snl.t oXl"..

6e92hz for-field crit based on bUu ISOl. let0st 2Zgd/tu 40 hZeI s e2 age 36powers .OCow. hurr I xUd burnu p 5 2*amc

(note. k-infinitles, eled and Ioerst pr aarptci a are correct? nl if *errectly pa d erosa ecti era applied.)
tprductions .:. 1ti349E.0 1. 6 Illsi6

a r tIone 9.238934 1E.0 9 . 58941 403 9.6094 140 9 3 9540405 90 89 E5 1 5
mh Int nIi t 1.22 31 32 1.00 t 32 81321400 1. S131140 1. z01311400 1. 251 301.00

Initial 3105 3280 d 7.0 d 365.3 d
actinfdv
absarptiens 9.237303.S 9.2373081:405 9.2373101.05 9.2373131405 9.3237315103
mnn-actiflide
abs. frace. .412426E 3.41273E-03 L.4112601.03 3.4 367 *-3 3 414033-03pa
6aa2ha for-fiald. grit based en U 1Hu 15 3. et Dod/stv 4 h1d SS 8 e 

1
lf el prcte Pag J

trection of total sfaorptioln rate
power. .O aw b rl ip .O a, flu . I. C.70 eD n /W . z' .*c
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0 the seures Include potens of maclides for...

lightb? dements
octinides
fission products

0

a0

sm" source spectrum for ines Coosalt26.75 day ti of e re sted uatid.
energy Interval In sev pheteno I second ew I second

1tt0002-U2 to 5.O0E-82 4.0566E112 1.65701*11
50O0DE-2 to 1.00001E01 1. 3611*12 19.63011

:1coo0- t 1 .1
.60001.hI~: 1100061 I 43I: 1 1 '~:IcooO I1 te :.lOOO a125Et ll5E

.OO01.1 to .6o001-6 5.7639112 .34O+12
6.100006e1 to i110001.00 7.2619E110I 60001*00 to 1.33t01*OEo 61.10 9.2254C1.0
.33001*00 to 1.L0*0 3111*160 a 6.u1last+
.4001*0O to 1 eo0o0 64544109 1.472E*10
.000060+0 to 01OE.00 I.6911*09 6.25561*01

SOOOEOOto .0001ffe* 2.604*03 S.521*66
e.o0010 tn .60o001eo 1.0236 07 4.3261*7

6.2000E*t00 to .10001 * 0
.GODoE4et t . DEW 0 0 9
.50OOE401 to .00001*00 on.164.6 1.1009*04

0.60001*00 to 1.0001*111 3.16761.02 2.:66E*63
toteto 137 ol7 COM172M*120

0 total energY free muclido: with e "Pectr data 4e9t7E *2
6 tote Ienergy fre me des wi th m Ctr date - =61

0 results on leiael wmit ma. ii. position 2. fr time eteP t tca selli - pm5101w
title: ashas for-field $?it bat"d on UK 15*15. XOutS iO hetu OX .61 vol

0 .terlnsated "eI l unit so t1 with nte flea record.
1 0 marmot terminatl on of executione

1, eso position 2)
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1 primary module acess *nd Input record Ie.lte driver - 95103/29 * 09106:37
- *odule *e2h will be *gloed

lAt1Ns FofPietld Crlt baed on Uu ISaS. 3.00wtS 20gwd/dtu 40X 1120/ 8 U02
44groSil lattlecetot

;, ,mctu;re o tuff Infinite slabel
*r-ftWuff 2.6344 0 0 0 1001 1.055 n016 40.

arbe 13 *U 1-20 0.5s 1nd 031
1027 4.634 14000 20.193 19000 1.370 290000 1.439
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92238 28.593 93237 0.033 1 1.0 538 end

kr 5 I 0 1 20 538 end
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la-I39 1 t 110 3S end
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Pr-163 10 1t-0 513 Vnd

ce11 1~ 0 1 -20 538 end
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pm-147 1I 1-2 538 end

Id16 I 1-0 5IS end
8m117 IS1-2 538 and

uM-155 1 8 12- 538 nd
am-15I 1 0 1-2 538 Will
gm-152 1 0 1- 53 end
o:I- I 1:1S 1? en
eu-154 ¶ 0 1.0-IC en
eu-155 101-;50 3-3 nd
arbe-tuffl 1.953 1 0 100 1801 2.326 D01d 5I7'.9 11023 0.78P 12000 0.690

1302? .130 16000o g79ig19000 1.894 20000 1.989

arbi-tuffi 1.90533 90 011 Wt~ 102Z3 0.?89 1200 0.490
302 %10160 lb.919 1900 1.896 20000 I.98

28000 .68331.
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time of execution: 10:30:26

*-.s.ee..aes.e..~ese.... ss..e essse..ses .a....

5*t*ess......**5X* O*ii*550eXs*os....e*a.,e* 55@*C.
4

5C55.5sX*.....as*e..sO*O*.a.

0 Iq array has I entes
0 Sq array has I ntrle
0 Sq array has I enties.
0 Sq array hn I entries
D Sq array has I ntris.

dbt. rec. machim, word appiwd has, at t . 16 significant figure aceuraey.
J aort-lived split tot fraction, qxn * 9.1108E- 4

0 hatf-norm of matrix usad am , 7.DOO0ioO
0 4-places-sceuray-r4tentt n ratio ratie4 * 6 S161-13
0 iq array s 20 ntries.
0 Sq array has 1 entria
o Sq array oas i entris.
e Sq array has I entries
0 Sq array has I entries
S Sq array has I entres
e S4q array has 12 entries.
Ilibrary Inforstfon...

croas-section date taken from position number I of library en unit 33.

sea-r ten gentrlt module as2 libror
used a t e depandsnt n utron spectru for each of the above posses

pass e apples atert-.p fuel enaslties
pass n appies mid time densities of nth library interval

first lIbrary updted ase...
pass 1

tecto-s ystem control module sa*2 librar-
used a t ms-dpendent neutron spectrum Tor each of the sbove passes
paa S applies start-up fuel denslties
pass n applies aid ties denIlet i f nth library Interval

fI*..il.sbrYrmf. teds too:se..aa. nsseesaeeess*soseoeosas..sssos *s
* .

* pretim tar origen-a binary working library--id * 1143
mad. from modified card-Image *ergen-s libraries of sete 4.2 5

* bdata frem the light etement, ectinids, and fissoln product libraries 5
decay data, including gamms and totl energy, are frem ondf/b-vi

* neutron flux *pectrum fectors end cress geetlonxs err produced ftre
the Oprotes2f case updatrng *l nuctide en te *eoato aburnup* library

fissln product yields are from ondf/b-v

a photen libraries use en 18sonetgy-greup structure
the photon dat era from thO mastor photon data base,
produced to Inceude bremsxtrehlung from uo2 metiex

seoe InformatIon sbove this box (if prosent) for later updates
*s a******X******v****-********-***.****.*
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o
° *other identificatien and ts of library.
e date nt name: Mt3fOOI
e }129/1196 date library as produced
C 1697 taot t nur r of nueleda in llbrorr

689 number of light.e1l-ant nuciides
129 number Of actinids nucides
379 : *f fission product auclide.

o 7993 ber ot nonzero eff-diagonsI mtrix elements
e **-*-----***s.,****- ***** *5.*****C--*** s *

ses2h: for-fleld celt based on b1w 1I5x15 3 0wt. l 20gid/atu 40S M2al n uo2 tlight *teomnts pale
o nuclide concenttrtiont grams

basis asinle reactor amiembly
initial 13.10 d

no 23 1.732E05 1.733E05
at 27 1 .35106 1.351.06

total 1.521.U t.524e06

sus2h: for-flotd celr based en b4w ISuS1 35 .OwtS. 20lowdtu 40* 1h2o es uo2 ectinides pase 2
O nuciIde concentrations, grams

basis *single reactor essombly
Initlol 1f1e d

v23
4

2.123.03 2.122+03
u235 1.721E05 t.722E#5
u236 4.122404 4.121E04
u23$8 6.61E06 8.662.C6

np237 9.991#03 9.99E,03
total 68.1.06 1.181906

1 ass2h: far-flotd plit based en bMu S1515 e3.0wt6 20Egd/stu 4K0 hl2o EX uo2 pase 3
power- .00w, burnup- 1340.wd flux- 1.673.Wn/e-2- ec

o (note -infinitles clad Lnd mdarstor abps ins oe r t os nly, If correctly weighted cress sections ore applled.)
o0 iio 22281 d 65656 d SW8L d 913125. d 9113 *

prosductions l.0448021.6 1.g4931226 1 .seai E.6 i.05iiZ0i.@ 1.0S27611.t0 1.52612.06
bsorptfo 1.50MC31-05 210032.65 e m621.0S 3 j910952.05 e.034 52405

k infInily 1.22892400 12263302.00 1. 251U6108 1. 2433t70 1 223707100 1237071.00
0 InItial 2282S1. d 456563. d 6S8434. d 913125. d 913125. d

actinids
absorptins n .502696E105 .30881741.05 8.S147951'05 3.120488E.0S .3.259592.05 3.1259392.05
non-actinide
sm. fraee. 6.5434241.03 6.08909111-03 7.228513-03 S.42517062.n03 3.960USE-3 8.9605453.03

1 sea2ki far-fleld cril based en bup 151S5 3 .00tS Ogwdietu 41 s2 EX uo2 fission products page 4
e frthion etetal et oretien rat.

power- .0mw burnAps 13 df.d flux. t.07E+3n~c**2-soc
C p initlml f28261. d 456563: d W844. d 913125. d 913125. d

$1149 .009 1X4052 50@ :.IGE-03 3. 71-03 3. *g e0
Ou151 .60E+00 104.9 OS 12E S 1.4CE-04 l. eE-04 1. t-04id`143 :IOSS s :6I 5 I- t E 1.2-04 1 43-04
ed155 .0O02.0 0 MnEe 2.1- jACPo05 7.E0 sr E-05
rhIO3 .002400 1.57S8e0 131-0 I .6ILI tS 626e 0S 62E 5
s131 .005.00 .09 .5 I.1 8E -0 2.26- * 4. 4 . 41E 5
ed13 .02E+00 1.333-05 249E-5 O 46E-2 44.29E-OS 4.j.ff
c*133 .00E200 e.469-06 1.69 -5 .541-5 3.38E-05 C H5E
edIS7 .OE2.00 1.332-05 72-05 2.46- 1251-05
s147 .01+.00 6.281-6 1.'2S-I 5 1.521-05 2 Il-Os

9C9 .KIS0 6.;6E U I53:05 1371- 0. 2E05 ! SE-g5
ndl45 .600E#0 4 92-06 . o .8431-0 .9020IN 0A-05
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-1 95 .010 I* .o .63 6
.7. 1.310 as310

5.1152 DO0E0 2.. 0-6S33 910 1.e,-s .6105
kr 33 .00E1.0 2.53.64136616 3.5306 3.5106
Cs135 .00E.0o 1.90-6373-658.67.5606 7.56306

rial~~l .003400 1.503-016 2930 .6-6 .9-o 5.974
pruI0 .001400 I a03 2.94 4130 5.510 5.5-6

.u153 .003400 1.313.S~IE E. 2.0 394-6 .6-06 5.6-06
1.139 .003.0 1.14-0 27i90 I.10 41 06 I.30
saMIS .08:0300 3.3E0 I.430 .5-0 4.10606 4.133-06
bWU3 .003400 504:1-07 10-0 1.1-06 f:33.6 2.12-06
pd15 .010 4.931-079.90 1.9-06 -3.06 1.99-06

a' 93 .100300 4.730I 94 0 1:411.0 81-061 1.:8E-06
1129 .0E*01.03 30 E a-0 .010 1.411-6 1.413-06

ndI44 .003.00 3.0-7483071010 E.0-06 1.36-0
so 97 003.00 3.9o07,.: 30 .71-07 1.6E-06 1.03306
33109 .0030 .6-?41 0 6.I 07 9.313.0'7 9.111-or
.. 191 .003400 1.2-0 t.3-0 3.407 .43Q7 .6-0
y 39 .010011O-7E.230 3.710 .219 4.623-07

ru102 .00E0 1.3-710 -07 3.53074.9-07 4.193-07
c9142 .0014'000 9.3.313307 US.32-7 3.75-07 3.75E-07
M14 .E0030 9.130 j.3-Q .7 07 3.653-07 3.651-07
.81446 .00E400 7.6: - 53.07 :.2337 3.04E-07 3.041-07

6.53306 1353-0 2.007 7 3.35-07 2.053-07
~U13 :0SS0SS 6.0-6 0-7 1.9407 638S-07. 2.533-07

.115 .0030011 6.330813 7:1-0 1.913-0 2.553-1:07I I.5
69140 .003.0 6.05303 1.2-7 1.123-07 3..3.7 .4-07
x9132 .003.0 I.6308 1111-607 1.461-077 22219-07 2.323-07
8107 .00.0E 4.6 7. Oa6 I.I10 1.9I 071193-07

mc9 030 : 49OE0 7.77 -0 16E-07 15-Si1130
mo0 03003735 7.43-0 a .III 7 83- 7 1.451087

:0134 .603.00+ .603-08 MIS60 1.6307 .433E:07 I.43E-07
gr 93 .00340 2.933-03 5.83-08 3.753-6a 1.163-z07 1.163-07

p.47 .0300 1.023-07 1.0 307 1613-67 1.013-97 1.013-07
117 .01400 3.6423-08 4. 518723389730 .4g-0

ap 96 .00340 2.403-08 4.793-08 7.173-08 9 543-08 9 543-08,
saelh: for--iold erIt based en b~aa 15I1 3.O Cut% flow~dltu All hil3u2

frWoin oftotal i6serti en rate
powr 0 .' burnup- m m0.ud flux. I.071408n/e.*Q3-s~c

Ilititl h32811. d 456565. d La.44&. d 91312. d 913121. d

98152 .030 4.47-09 3.163-68 91.3-03 9.433-03 9.423-03
ru 14 .003.000 2.23-8 .83-0 6.171-08 9.183-88 9.183-06;
.d150 .60E.0 3.041-08 4.OE08-6 4.139 61430ISN 430
:.,136 .003.0 1.951-03 3.393-08 5.328. 7.SE8 7.753-08
br 31 0O3.0 1.481-08 2.96E-0 4 1.643-08 0308 5930
rb 83 .00E.0 1.443-08 2.383-08 4.3413-08 1.43-06 5.7413-88
zillS .003.0 3.73-93 .13085.530 010 .731-08
t5 90 .003.0 1.8I E33-0 3.371-68 4.JE-38 4.5103-08
e8111 .00340 9.590191 1.953-08 3.971-03 4.613-68 4.013-08
Wa15 .00E.0 8.4-9If 1:1113:03 3.30

1.130 .003.0 8.633-9 -:31 1.634 .108 3 $,7l0,
rb 37 .003.00 6.383-91: 3 .5030 -83319
Be 77 .0034 00 5.31-0 1.17138 1.5-68 1:213-0 I 3.23-08 '
e1,152 .003.00 13-9 8.6639 1T3 H S1.830 1.73-0
pd106 .001400 130 3.703-E09 1 c33381.a3 81.77a a
ru 9 .003400 1.03-0 O.05-09 9.6439160E-08 1.403-08
ks 34 .00E.00 4.0030 7.9E-09 1.193081.593-08 1.591-088

1

I
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01 3 I* 0 1:~A * .9 I. 51

kr 86 .002.00 .110 4316 I.6109p.220 .2-99

90fi .00E00 6 2I ~ 6.0 9 8.69 6.8-09 6.1E-09
as6 .002.00 1.829 .7.9 .120 .20g58-9
tbll9 .001.00 E.420 2.8-93 -9 99-9 .920
cd IZ .00000E 8.052-1 1.2-9 2.5-932109 3.9209
gd14 .02.0 .01 -0 S. .0-1 1.1-93220 609

II 6 .002.~00 1:932-10 1.58-9 2320 3120 3110
Wahls .00.00*0 3.062-09 3.092-0 H.E2-0 El -0 .1209

onif7 .002.000 8.362-10 1.81E-0 1. 2-0 5.70 2.7-09
gd... .0040 3.802-10I 9.402101 1.621:
anIlO .002.00 5.192io10.041-09 1.I ja
antI .002.0101 471-1099-1 1.is0 0-00 1.90209
el $83 .020 4.002-1 7.93-10 1.920 51.3909 1.91-09
ba35 .:00200 9.52E-11 3.60-10 9 I.31 1.12-9 1.5,-0
Sd11 .001.00 3.112-10 6.711,-10 1.720 .1-09 .5109
cul3? .001.00 1.392--09 1.3909 .920 1.3-09 1.-9:
PdIIO .800100 2.972-10 &.862-1 9.101.6-9 .5-9
a. 2 .00100 2.711-10 5.411-1 8.01010-9 1.8-0

rulOC .001.00 6.651-11 2.592-1 'E.771 II: 1. OR-0 .021-099
p,

143
.000 9.742-10 9.7321-10 9.12-0 9.89-10 9.821

162 .002.1:00 I.75E-10 3.812- 0 6.0 8.80-10 8.802100
siElO .00.0 I.172-10 4.351-10 6511 .5-08711

dy164 .001.00 1.622-1 3.6221 'E-1 -1 .721
*u15 002.00 2E+O .0 4.31- .921 8.2-10 8 2210

sa1, r~. Id crIt based on hi."15.1 S ~a ~ Ud/ 40 haJ/ l 9%uc
fraction e#tta 1 ort rate

power. ,.OOee' burnup- 1340.mad *l. .7.8~u2-soc
Intat. 

1
2821. d 458563: 8464 d 91325 d913125. d

se 78 .00E.0 u:I-0 .1-1 ji-l 210
ba134 .0~~01.04 71.1 1.420 * 9-110 I. E .0 6j. 010

x*133 .00E.00 721-10t I*~Y-
0 ~~8~0 11

nd142 .002.00 4321 1.72- 0I*92-10 6. 9E1-10 6. 9E-1
WU12 .002.00 1. I-1 I411 .2-088106121

sa148 .002.00 4.08-I161-0g521 6.321 6.621 0
741 :1*010 I .421 2.471-0 .2 10497U2-10 ! 4.E32-I

.002.00S I0 1:11. 721 -S 6

.002 .00 39-1 348101711 3.2-10 31.451-10
Io4 I00100 3.51-1 3.3-0 .311 .110 3.421
4ell .0020 6.6-1 .4-05-0-1 *21. .1-10

nIIS .001.0 4.6-1 40-0 O.021 351-10 3.602-10
nb 93 .J02400 1461-11 6.311-t 1361-10 34110 342z210
cd1l6 .600200 5.8-1 .1I 1 1. 2103.36i

ct,4,4, .02.0 011 5.9-02121 Itt .1102-10
3096 .0010 52I

*dy183 .00E#00 3.93-11 .7-11421 .5-02011
ant2 .001.00 4.32-1 8.642-1 1.3H-1 1 20.31-10

.ol .002.00 2. 63E-11 6.132-11 1.51o NU 1-0 1.521

0

0

fissio products Pagy 6



s@p 03 15.43 1996 Pite -*me,~ tuffg.Ssu h3A00000O01o~717-200-00021 REV 00 ATTACNIMEWY XIX - 00e S

go 73 of10 L~-l6.91 .0.114-0 1 341-10
rulel .010 .+-0 I 1:.51 1.2i1S1.2a 1 1.321-10
br 79 .001.00 7.311 le:.t'93-1121-01211
ce134 .001.00 21.32:- 4.631 E.311 9.5-I .11
cdl a .00100 4.041-1 1.1 3.6-1 E.8-17011
K.1219 .00#100 le.312 1.75-I: 3.4-11 E.911 6.19931111
*GIlOT .01.00 4.12s1 1.63El.8 ?E1 63-Il 6.373-11
tq.126 .001.00 330DE1 2.3-I .:0o.1 6.13-1 6.15E-11
sr 95 .030 E.7- 6131 .111 I.211 6.121-11

.09 00100 5.63-1 56115.111.0315.6011
ab 91, .0.0 5j31l516.l.E11 .5-Il 5.151-11

to 76 .01.0I 1-l2.41 .61l :.1it 4.311P1
I.5 .001.0 .0-14.001114011140111.2-1

P1160 010 7.981-12 14-l253-1:1 .461-11 1.461-:111
b.140' .0.0 1.731-11 1.711 1.731-lI 1.7211 17-11
hol6S .00.0 3:721-1 : 6E.01 9.976-12 1.5111 1.41-11:1
saISs .010 .0-11411 11 1t.4211 1.41.11I11
eulS .00.0 1261-[Il1.831. 313-1 'El331-11 1.ijl111,

ruled .1.0 9.9I2911-21031 1.2,1-111 1.:01-1111
W.24 .00 .00 1. 451-1 a.7-i 4511 .3-2 6211

se143 0000 6.4011 .3OMNI 6.33-2 .3112 6.o 10.2
y 90 .0 +0140 5.9IE11-15.891-12 I.71 .31-12 5611

or 37 001.0 1411l831 .312.6-2161-12
MIlS .101011.00 5.561-12 S. t91-12I I.1612 5.4-2 5.643-12

sss2h: far-fieLd crlt based enfis it. M sS3gat l~'du 40% h2o/ SI wo2
frocIen#tss~ssoa Iln rate

po0r0eO. burnp. f1340Svd uaI.01.1 162-e1.1411t W228. d 456563.T1 S 384 132.d932. d
0
0e

fission products post 7

18140

dy160

.12 .
ze126

74
11131

kr 87

s 76

te129m
.e166

t0122
*gilll
ouls?
kr 80
cdllSn
p.141
ss136
rules
t4123

be 9
sn123
tb160

.001.00

.00o.00

.OOE°OC

.0011400

.001.00

.CEoaOO

.oOE#OO

.001.00

.COE4OO

.014*00.00 3. l*+I00

.001.OO

.00E100

.oE#0O0

.0OE408

.0OE+O0

.§OE+OO

.OOE4O.001.00

.001.00

.00E.00

.001.00

.0OE+00

.00E1o0.001.00

.001900

.001400

.003.00

5.673-1?
4 .633-12
2.:54-13

4 55E513

2.491-1
6.30¢1-1
4.531-13

28E 14
1 .221-1tS
1.911-131 .UE Is
S.70e-14
5.10E-I4

1.121-14
1 .49E-15
.71-16

1.583-E'15
S E3:

1.601-12
1. ISE *1
1. 09E1-12

7 ?SE 12

2.49E-12
* 27E 152

9.0s3 13

2 .9: 13
6.57E- tS

1.26E-13

1.13.1-1

3.291-15

.153-153229E Is

S.29E-15
2.01E- t5:
SCtSE-1
t NE t5

5.651-12
4.6 3-12

3.76E-12
1 5E *1211:11

2402E-t3.493-12

9.46 1-Il2S

1.01- 13
61.-13

6.49E 14

9.1014

.14. 14
1 UE1-14
S .SDE -1S
4;40E-15
4.71E-15

2 H E 155

5 .64E1-t2
4.32E-12
3.52f-12
3.1°E912

711-12
69E- 12

.12211 2

t.S2E-12

1.31E-13

1.32-It 11.0132-12

S.SE tS

t:In-Il5.9 -1s* 1 0 1 1

IC9E1 14

3.641-15

3 52 12
3.191-:12

2 2
2.47n-12

1.821-12
1.31E-12

6.58E-13

5 .323-13
t4.343-13

9.201-14

S.29E-15
*.23E-t1S
7.943-15
*.27E-15
3.2 1-15

M AU3-I
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I
0

0

te132 .050 49-5341-S34;2s3411 3915-1rb635 .00E.00 4.673-15 4.65E-15 4.645-15 4.6421-15 2.901-15
1135 .601.00 3.tE-15 3.671-13 3j7E.1s 3.46E15 2.6S1-15
II 7 .50E.00 6.111-161.2151885341-5 .3-1
eh126 .00.0 $$ .405-IS 1.69E 5-1 "i to-I 2. [391-15 2.255-15
prWU .0co0 5.77E-16 1.111 1.721-15 2 91-15 2.13E-I1
ab124 .001.00 3.161-16 9lI:ZE16 900E1- 9.415-16 9.401-16
tImI7a .00.00 7.665-16 r2 16 737tE16 7.841-16 6.595-16

*d3, 8E$ 3.65E1- 4.E 17- 6 .8 14- .2 16 5.921E-16
enilX OO£+O 1 7E-1 S fE-171.341-16 2.401-16 2.401-16

rb U6 .00100 1.22E-16 1.56E-16 1.90E1- 2.331-16 2.22E-16*165 .610 9511O1111 1O.1161.35 ; .911t1130 0E+O 3g 2 1SE 16 42 2t1 2 1E GJ 5E 16S192E :16

dyl75 .6E$000 15-1E7 3.12117 3.121 17 3.1531E1- 1.026-17
.134* .1OOE 4.391-16 .561-1 1 231-17 1 701-17 9.916-iS

edllS .001.00 4.391-17 .411-17 4.42E-17 4.4- E17 6.77E-16
cdlO° .00100 1.936-19 5.121-19 4.311-1° 5.491.19 5.491-19
xa2hs far fel-d grit basEd en Uug 3 B.utS 2Ogwd/atu 40S 1.20/ *S w2

p Inital0 2252S1. d 456563: d 844. d 913123. d 913135. d

mIlls .001.00 l.10-I?17 .10-17 1.lOE-17 1.11E-I7 6.411-20

eae2hs far-field crit based en 6t8 lIStS 5.NutX Regud0fmtu 4031.2o/ 8S wo2
power- DM4681-0a burnup.1 3401Smwd flux. 1.567g.nI

t
r2-sec

nu.idi concentrmtionx gram atoms
Ieals a single5 reactor assembly

carg 2223.S 456563. d563454.&g913115;11ISj1I !S. d 911 115j.d
b1 .001.00 2.65-0 .4.093-05 6.141- 3.15E-05

h 2 .005.0 6l681-6S1t.21-07 1.321-7 tA31-07 2.435E-07
b3 .0011.00 1.291- 1 1 .35E-I 11 1 1.361-11 1.363-11
, 4 .001.00 1.69E- 5 1.9 5-5 5 1.931- 1961E-3S

be 3 .001.00 4.415-te s.d 1 :, 0 1.331-E9 Ie 1 -09 E-9
he 4 .00100 3 -ISE 06.77E-06 1.615-65 1.315.05 1.35 -05
he 6 .003.00 - 01.H0 .001.0 jl40 .OOE N 0E010
ne 20 .001.0 4.6t-O

7
6.131-07 21-66 1.2-1.6 1.21-06

ne 21 .001.E0 3. 2E-12 1.33-11 -11 5.30-11 5. OE-11
nm 22 .001.61 2.641-09 533E-9 So60 1.071-06 1.71-0
no 23 .001.00 2.711-15 2.715-15 2.70-15 2. p-30
Nm 22 .O0E10 O1-11 1.591-11 1.591-lI 1-11 1591-11
No 23 7V.531#03 V.13303 73.6s3e I V.31.63 V.135.03 V.5313
Nc 24 .00100 1.34E-08 1.341-6 1 - 1 1.315-03
Nm 24a .00100 2.21E15 2.211-IS 2.2U1 1E15 "
Nm 25 .003.0 . 7 2.365-36 4 571-6 7E4-26 .7E-41
so 24 .0050 1.431-03 6.975-6 1 3 43-62 .391-2 1391-02
mg 25 .00300 7E310 1 4 .1s1 -9 6.3-9 9 4231-09

eg 26 .001e0 6.g El .: 1.821-67 2.3-7ia- 7
Uc 27 .0#0100 .9-3 .f:3 :l*l5011 11

uSD8 8 .0010 5.94E 513 t 2 3 25 5.921-25 5.691-is
f 47 .9914 4. :91.64 4 1."9914 4.99.4 4.91 4.*9304

at I's . 9. Y7-11 9.971-11 0.96E-11 9.961-1I 1 13-35
at 10 .001.00 J2.6913 .158 4 01-24E 4.615-24 2.543-30
ci30 .050 1.o201E6961361213 7.7-5 .00100

c1 I2 .01E0eo 1.611-2 .831-02 .643-62 4.65E-02 4.051-02
a1 29 001.00 2.ff1-69 1.131-68 1.6 6 . 35 4.715-0E 4.1-0S

I* 30 OOE+0 9.11-E16 7.345-15 .48-14 5
1
*6E-

14
5.66-'14

.1 31 0+00 2.361 -2 1.901-27 6.421- 7 1. 26 832E-27

f1selon products
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a' i 6211.-31 !Y.9t 2:83E1-3 7.291-33 7.291-flt.ot2 5715*40 5.751*04 5751*04 5.751*04 5.751?SE 5711*04
0 flux 1.071*01 107100 1.071*03 1.01+08 1.07 -07

3.;wX *-r~fl md eri d ° 'e5Eu 401 h2e1 Pr tiC2 actinides pae 10
povsr. 1.4681-03ow, hurnup.i.noslO3mud1 to *ecrna naG rm tm

o ~~~~~~~~~~~~~~~~~~~~~~~~~nue Ido :too$hee r B~

bsis * tonl reactor asaintly
charge 228281. e3 sim 564044 d 115 5131259.d5he 4 .00I0 .Si3.2 .301.01 3 9.051-01 4'.49101 iA0

p206 .00500 3.91-06 2.03E15 9.5l05 2.031-04 2031 04
pb207 1OE4O0 2.821-k lj5s-OS 2 .11 05 465Es -05 65105
pb201 .0014dD 1.775t07 6.93-E07 1.541-E 0 .71E 06 2.7nE Oi
pbZ09 .0010f 5* 34t13 2 t10-12 4E:1-22 8.081- 1.131-12
p620 .00100 5.84107 2.14E 06 4.451-06 7.111-6 7.311-06
pe211 .OO5d 9.381-13 IT -12 2.80E12 3.715-12 3.711-12
p6212 .00100 9.71E 13 1 51E 1 :2 .84-12 3.76E 12 3 761 12

:004OO d 1 : Sr 12 4 W 1 te E-1 1 67E 11 1 62E11 1bi 0 0D dD0 Eo OCE+O .ODJ d 00+0 .00E*00

bl209 .00100 2.091-07 1.63-06 5.491 -6 1.281-05 1.21SE-05
bl210 .DED* .001*00 .005*00 .001*0 .00100 .001E+0bl210 DOE0I0 3.60-10 1.32E1e9 2.41-9 4.50E109 4 .E-09Ml211 .00100 5 56E 14 1.t1,-13 1 661-13 2.201-13 2:21E-13
b212 .001,0 9.211-14 1.01-13 2.691-t3 3.571-13 3 571-13
MM213 .00540 1.255-13 4.915-13 1.081-12 1.8E-12 1.83E-12bi214 e05d0 9.915-13 5.64E-12 7.551-12 1.245-11 11UE-11
po210 .00*00 9 931 09 3 65E-08 7.562-08 1.341-7 1.241-07
p 21 Io .O 00d 0 .001*00 . 001 00 .001d00 .9DE dD. '01*ODE
p.211 .00Ed40 6.1 19 1j35-18 1.835 -I !.43-10 2.44E-1t
po212 00100 4.814 2 E-24 1.4)1 23 S.71-23 1.8E2-23

pe21s 08E Og 1 "6£ 129 } 308~1e :22 1 j4E 2r1 724E 11C 2 TSE 2Zpo213 .001E+0 1.? 1:117 S D OU f 1S 3 OSE-21
p*214 .01*01.61 8 1715 81 .675-18
poZlS .000130,0 7.75-1 1.5411 2.31-83.05 1- 3.055-18pe216 .000100 3.63E-18 7 233-18 1.0075-1I71 1.4217 142-
PO21 .002[*00 1.54E-13 5.875-13 1.s-I1.9513I 1.91-1~nullS .001*ee 5 400 5.4 0-30 1.065-29 1. 5- 2e92929 2.0-29
rn219 .0E*0100 1.n2E-l5 3.42 1-1 5l115E 6.794-15 6.7E91-1rn220 .001O0 1.41E1S 2.775-IS 4.12E-1S5 5 .1-1S 54-15
rnZz .001*00 2.745-10 1.015-E09 2.091-09 3.43A-09 3.43E-09
rZ22l .001+00 S.86E-27 1.15526 1.711-26 2.27-26 2.6E1-26
r223 .00E+00 4.23E-10 .531E-10 1.28EO-09 1.69E-9 t 94Ee09
ra224 0E000 S 021E-12 1.531-11 2344-11 3.111-l 3. 11E-1I
ra225, .45*05.5-11 3.291-10 5.06" 0 .3-I lo811r 225 :00*00 4.191-35 1.5145-04 3.191-0 5.251-04 S5252-04
ra22Z .001*00 1.321-12 2.45-12 . 5.305-12 5.31E-122 l5 .001*040 3.935-11 1.551-10 3.42-10 5. 5.96-10
*r 227 .00d1*0 2. 98-07 5.9*1-07 7-1.18 -06 1.8E-k
* c220 .00100 1.615-16 3.23E-16 4 UE -16 .461-16 6.41-16
0226 .001*00 2.31351621-25 8.355-25 1.I1- II1.11-2I227 .001800 .4 125-1 1.81-9 2.06-09 2 .74E09 2.741-09
th225 .005#00 1.538-09 3.0Sl109 4. E9 5.919 5.931-09
tb229 .00100 1.145-05 4.465-05 9.845-05 SURE -04 172 -04
b2s30 .001*0o0 1.591-02 1.181-02 4.761-02 .34-02 6.341-02
0231 .001+00 3.8411-09 3.061-09 3.08E-09 1.10*-09 3.9-09
0232 000 3 -l ' 41-03 9 7T1-OM 1.291-02 1.29E-82
0233 .005001" 1.591-14 2.171-14 3.26E-14 4.34-14 6.01UUI614234 .00E100 .310 5.371-07 5.371-g7 5371-07 5.371-8
p.231 .0050 4.481-0 3.93-4 133 - 3 1.77113 177-03
p2 232 .03 2.791-12 5.561-12 8.30-12 1. 0E11 1.031-Il
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e as2h: rarflied crit bhase n. b~w 15015 3.00.13 2Z8gwdjmtu 403 h221 33 uo2 actinid.s pag.

0 ~~~~~~~~~rwuc {deV cccnratio c *Mos

| s g ."n~~~a :§*ffi~~baisX aO 2 I IrnU

charge 228281. 436 . 06d bai *1 rir. j* ra atomm
*. 910d #13125.

p.,233 .001.50 1.4646 1. 5-0 1.4510 1.5-6 1.451-06
po234m .00E00 1.091-0 0.09IsI 8 9.01-1 .01 12 8.06-12
pv235 .00E+0 .02.00 .OE+OO .001400 .4 00+00 .oEsOO
U230 .001.00 2.7 1-22 5. -22 a.91- 1712 1.07 21

r231 :88E+QO 2. RE8 *~~l DE0 'o~0 oE;180

m232 .8gEOQD 5.51-05 1.405Et: 13-507 1 .E3-07
u?33 .001400 .1 70E-2 2.544 3.31i-02 3L.33-02u234 9.061+0 9.01+0 .101,00 9. 1230 9,.14300 P. 149100
.a235 7.30E+0 7.29+02 -7 27.0 7 .210 7.4102 7.24E*02
U236o .741+ 1 17502 IN1' O 9 N.514 15.T1+s02
aa237 .00e80S 1.1E 2 2 6146 ISE 18;06 1.181-06' 1.IY-06
U235 .4+4361 3. 3.63+0 " .64 04 3.64144 3.645404
u239 .00E400 1161E-07 1.163-7 I16.1-307 1. 6 2.79

t20 0000 0000 0000..0000 .0101+00 1.401-45
u~241 .00OE .001+00 .001.+00 .900+00 .001400 .001.00

rnp235 .00140 5.301-12 3.301-12 3.391-12 3.291-12 3.291-12
np236a .00+0 7.851-13 7.641-13 7.831-13 7.62E-13 7.2VE.13
np236 .00OE 4.651-05 9.271-06 1.391-07 1.915-07 1. 51-07
np237 4.221+01 4:2.81+0 4.315+014 4.1+01 4.211401 4.211+0

amp23l .001.00 5671-07 5.661-07 1.651-07 5.651-07 S..81-0
mp239 .001+00 1.632-05 1.6 I E-03 1.6831-O 1.49815 .- OS

OnpO .001+00 .001.00 .010001 01.00f+ .003+010 .:001+005
n40 .001.00 21.3-IS 1.251-15 1.231-IS 1.251-15 2.7g1-16,
ui2I .001+00 .001400 .001+00 .001+00 .001+O .0 a+0

pu3 010 . 6.0' 5 - 0
£.I 041I1 4.2-10

pu23 .0140 3. 13-14 '3.3ED 6 6." 'P3'91-4 44.6 61-1R4' 6.SH51-14
pu3 .001.00 5.1-36.571-03 9.561-03 5.551-03 8510

pu239 .001400 1 6.12+0 2.13+00 3.271400 4.31+00 .1+00
p20 .000 1.013-03 3.921-03 3.561-03 1.471-02 1.471-02

INA4 I 010 1.553E-07 6.011-07 1.313-06 2.261-06 2.261-06
pu242 .003.00 2.441-10 2.941-09 1. 221 -08 3.253-08 3.2193-08
pu43 .00E400 1.955-19 2.341-15 9.691-18 2.591-17 I.581-17
p.U244 .001+00 I.661-40 6.75E-37 3.001-35 4.221-34 4.221-34
pu245 .001400 .001+00 .001400 .001400 .001+00 .0100
pu246 .003.00 .01+00 .001+00 01.0 .001+00 .001+00
az259 .001.00 1.261-22 6.0812 2.001-21 4.413-21 3.663-21
sm240 .003400 5.77E-20 3.703-19 1.021-15 .01- 1.96E19
an241 .003+00 1.20E-06 7.721-06 2.131-OS 4.221-05 4.225-05
O mt42m .001.00 9.9crt1n 9.071-10 ln7e-09 4.09E-69 6.0?9-09
GM242 .001+00 1.53E-14 1.021-13 2.361-13 5*711-13l 5.231-13
a243 OOE#0O 1.611-13 3.321-12 1.751-11 5.413-11 5.613-11
vm244m .001400 .303+00 .001400 .00140O N0 .00+0 01.00
am244 O001400 4.519-22 9.4-1 4.961-20 1.5411-19 1.313-19
ama245 .800.00 .001400 .001400 .002400 .001+00 .001+00
aa,246 .0NO4 .003.00 .003400 .00E+00 .O01.00 .00+00
em241 .001.60 3.411-23, 2.263-24 6.353-24 1.27E-23 1.261-33
sm242 .00 1400 3.101-12 2.063-11 5.775-11 1.151-10 1.151-10

2O43 .003400 2.641-17 I.75-6 4.911-16 9:.79:1.6 9.791-16
G1244 .001+00 7202-11 1.4911-16 7.79116 2.411-1 2.413-15

ass2h: far-fitid crit based on hi. listS. 3.00.itt. 20u0ad/mt 403 H2./ 83 .2 actinIdes page 12
0 Power* 1.468E-O3me, bu.073+03459+038d flxe c
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charge 2232O 1 d l 5153* d 684844 d 91312. hd 9131 d
cmZ4S D02.0E .612 S.'.3.l 1.1-9 I 711 4 . -1
C6246 .00200 6.24E226 5. t t/E253 6E-22 7 9 22
cm24? .0O.00 2.12E-31 3.92. 9 S 5.7e n
cm248 .00.00 7.12-EU 2.72E 3 P.9EP2 * P t PE 31
cn249 .002.0 .002.00 .6024 O 0~@ 7~O .t E2 2 1. 82-42
c.230 .002.00 .002400 * 9.00v .90.0 .002.00 .00.00
caZi1 .001200 .E0000 1.00 00 .00.0 .00OE00

totals 3.730- 3.732E04 3 73,.0 3.734U 3 732+0 3. 73204
0 flux 1.07E-OS 1.07E-OS 1 1171OS 1.07140 1. 07E-07
0 lq array has 20 entries.
0 3q array has I ntries
0 3q array has 1 entries.
0 3q array has I entries.
0 4q array has 1 entries.
0 54q array has 12 antries.
Ilibrary informatian...

tress-sectlon date taken frau position nmber 2 of library an unit 33.

pass 1
r ass 0

scalente tau central module sss2 Librarv
used a tlm-dpedent neutron spectrum for each of th. above passes

pass 0 applies start-up fuel dnftIes
pss n pplies *id tim densities *1 nth library Interval

first library updated was...
pass 1

C te al teo n centrol *odule ast! library
used a tNo dependent neutron spectrum far each of the above passes

pass 0 applies start-up fuel densiltee
pass n ppilea aid time densIties of nth ti raary interval

first library updstad mas...
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a 5
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0 data set names ftMUfMl
0 SS/29/996 date library was produced
a 1697 total number of nuclides In Ibrary

689 number *f light-stesont nuclides
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R1I209 123-0324-0 4 .202 O-0 6: 82 -05 9616 9.651-OS
M1210 .008.0 .00" 0 .01.001. 01.0 001400 .05400

WM21 4.502-09 6.321-49 3741-09 11-0 1.6-8 1.361-0
b1211 2.2a813 2:1.741-3 .3-3 3.81013 4.168-134 4.E81
b1212 3.371-13 4.431-13 S. 9E-13 A.14F-13 6. 991-13 6.991-13
012131 1331-12 2.891-124 4.E:12 I.41-12: 4.99112 5.332-12
01214 1.22-11' 1.801-11 HI4S1-113.6 J-11 3.71-1 .61-I
p8210 1.241-0? 1.01072.1-073AE0 .071-07 3.731-07 3.75-07
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p.211. .OOI*OO .001.00 .601.00 .001400 .001.00 .003.00

p.21 2 4433E23 2.S3E3 2.7'lr 3 3. 23E 3 3.61 -23 13.16 23
p.213 2.751-21 *.3SE:-1 6 141-21 *.20E21 .0OE120 1.03E 20

P211 3021E16 I 4.5S1J 5.2ZE 6.023-1 6021 1I

po216 1.421-17 1.7E3-7 2.1111 2.45E17 2.791-7 2793-17
is21 1.93E-12 ZIO:2I 37-12 .712 ..32Slf1

rur21E 2.1 EE29 2.S0E-29 2.9rgE29 14 9 3.J5E1:9 3.23312
rr219 6.7EMIR5 8.661-11 10114 1.1JE-14 1.341- 1.14E 14
rn220 5.46E-15 4.731-11 .1011 9.403-15 1.073-14 1.071-16
r .22Z 4.9e3-09 NO :* 09 .4 8a-09s 0 1.04e-08
rn222 2.26E 172nE:6 E L99s 4
r223 16s91E09 1.1 -09 9 9 3-
ra224 3.11311 1 3.6 11 4.601 -11 E . 1 4 .081-
ra225 8.93E310 1. 51-09 1.9130ee .53-9 3.271-09 3.273-09
ra226 5.25E-04 7.41304 1.023-03 1.103-03 .S9E-03 1. 59ge
ra22t 5.50E-12 6.2E l2 7.95E-12 9. 93-12 1.061-11 1.061-11
e225 5961-10 9.u41le n91-0 1.723-09 1 3-9 2.11E1-0
e2n7 1.e163-06 1.473-06 -06 2.0E.6 2 06 3.121E06

ac229 6.466-16 8.0- 96 .719-16 1.13 1.31-S1.301-IS
th226 1.1 13-2 4 1.51E-26 1JE 24 21. 20 2u
th22Z 2.7 7 09 3.4E1-09 4. 071-0e 497-9 5 .39-9 s5.9-09
th228 5.93E-09 7.361-9 8.79E-09 1.023-0 1.161-08 1.1E61s
th229 172-04 2.63E-04 .713- 4.43-04 6.363-01. 6.60
th23.t 634302 71.9 E-02 9.483-02 1.10-01 1.163-01 1"E1 o01
tb231 .0931-09 3.121-09 3.141-0 e 1:6E1-09 3.:183-:09 1509
tb232 1.293-02 1 621-02 1.94E-02 2.271-02 2.603-02 .60E-02
th233 6.233-16 S.39-E14 6.471-14 r.55E16 8.63-16 .7E-17
th234 5.371-07 1.37E007 3 7 5 7E-07 5.37-07 5.37E-07
p&231 1.773-03 2.213-03 . 3 3.7:03 3.497-03 3.49i-03
p.232 1.05E-1 1. 7-E11 1.64E11 1M 11 2.17E-11 1.96E-11

aas2h: for-feltd crit 11based on U ISMS, 3.I eOtS. 20gwdfatu 40e h207 8n uo2 aetlnides page 21

power. l .468 03u hburmi-e2.1091.03.owd flua- s. 94107n/.c2-s.c
0 ucilds ssacentratins. gran atoms

bets' Im reactor asesooby
charge *404440 d *4**4*G d ****d**; d d :2 ****d

pallS 1.453-06 1.4SE- 1.651-96 1.453-06 1.611-06 1.653-06
pa234 1. 1-1l.SlE-1 .813-il 1.E-11 1.813-lI 183ll
pe234 8.08-E12 .091- 12 t.0sE12 J.09-E12 6.09E-12 J0E8-12
p.235 .00E30 .D0E00 'Elee .e0 0E100 0.E+O .OE400
.230 1.073-21 1.292 1. 33E 1.I-kI03. .1-2
u231 9.621-1u 1.1UE1- 1 4E -1 1.64f .81- 1I1E-17
u232 2.16e-07 2.68-e7 a.21- n .72n 7? 4.43-07 4.243-07
v233 3 .E-02 4.211-02 5 - S 11- 2 6.68E-02 6.268-02
u234 9.161400 9.171400 9.19E140 9.221.PO 9. U .21.3.0
u235 7.243402 7.22302 E.l01.02 V.193.02 7. 71.02 7.17302
U236 .75402 1.761E02 1.761402 1.763+82 1.7E 42 1.74E142
u237 1.173E-6 1.153- 15- 1.SE-66 1.11-06 1131-06
u238 3. 64430 3.643404 3.6440* 3.643.0ll 3.6414*4 3.64140
u239 2.061-09 1.14E-07 14 .131-07 1l 7 56E-1I
u240 1.40E-45 .OOE31e *0010 .003400 .001.00 7.62E-43
U24t .00100 .001.+0 *00.00 .001400 .0 0400 .01O400

ap235 1 29E-12 3.191-12 3.133-12 181-12 3.1E612 3.1E6-12
uap2l3a 7.299E13 T.suE 13 7.178-13 -if61 - 7 r5 -3 61 3E-13
.ap36 1.353-07 2.910 2733-07 3.161-07 3.601-07 3.6E-07

3p37 4.213401 14 2oEe01 .4 20E101 ;.201E01 4.501E01 4.20E101
3p2 5. 66-07 s s.E-07 S.s181-7 s5. e-7 5.nE07 523E-07

ap239 1 5 1.643E-OS 1.643-5 1.643-OSl 1.6.03 1.161-05
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400X§ NE-OO ooe00. .001400 .0 0E30 .002.00 .001.0
40 21E15 1.21el5 11.15 1.211-15 5.686E I

np2SI .003400 .00E.0 .001.00 .001.00 .003400 .003.00
pu236 E.25E10 .11t 10 4 .E- -10 4.111-10 * llE .1

p * 4 * 7E 5.00314 S.303-14 5S.9E 5.57-14
p e:UI:~ 5 *45E3 e UC 05 *.4-03 .33 03 *. 4- 03
pu239 *.31E-00 5.303OO 61400 7.g1E.00 131,00 * 131o00
pu240 l.7TE-02 2.23e-02 E 0 -2 *. 1.02 5.16E 02 5 6E-02
pu241 2.26E-06 .33E-06 4633.06 *.l0E-06 7 711-06 771t-06
pu242 3.25E-0t .76E-S0 1.211-0' 1.971 072. 9E-07 2. E-07
puZ 3 1.tEE-17 5.241-17 9.401-17 1.HnE;U6 U .31 1.32E-1t
pu2 U *22E-34 3.15E-3 1. 59E32 6.13E 32 '.96E-31 1.61 -I3
pu245 .001400 .01E.00 .00140 .003.00 .001O .001400pu2U .001+00 .0DE000 .00Ee.00 .003o0 .003.00 .001.00
a239 3. 6E-21 6.95t-21 1.0a I0 1.E11-20 1.651-20 1 423-20
am24O 1. 96-Is 3 11E-E 4 701-1C 6.47E-1 C.46 1- 7.941-I.
.241 4. 22-05 6.C7E-05 1.: -4 1.0 1-04 1.E:04 1.83 04
a242u 6.091 -9 1 031E-0 1.55E-01 2 1ItE-08 2.89-E03 2.091 02

em242 5.251-13 9.253-13 1.371-12 1.t9E-12 2.433 1 2 2 10E-12
m243 5. 41-11 111 410 4.27 -10 6.tJE10 4E-10
244e .010 .0 .003400 .001400 .00-l0 .001.00

.244 1.31C-19 36E81-9 6 791-19 1.19E 1t 1.91E lt 1401-16
_245 .004+00 .0E010 .0010 .001.0 .001400 4.034
_246 .003.0 .003.00 .001.00 .001.00 .0E-Soo 00.00
ca241 126E-2 1."E9-23 2. :E23 4.06-n 5.33E-23 5.31-2
ce242 Me1 0 1.75-10 a2 .E-10 3t2E 310 S.OlE-10 5.O'E10
cm243 9.791-16 1.562-15 2.311-iS 3.191-15 4.181-15 *.1tE-15
Cm244 2.411-15 5.463-15 1.071-14 1.861-14 3.00E-14 *.OOE-14

sas2bh: fr-fletd cr1t based on bMw 1615. 3.O*wt, 2aiwd/mtu 40 t2oe 8S uo2 aetinldexs page 22
power- 1.46SE-03ow, burnup-2.68091PE3mud fluxv 9.8l1 m*nc.

4
*2-eec

anuc de *enceftrat len, rea tms
bassa le feWle retera y

char~e *"**** d ***-*** d *e4bOSd,44; * d . .dca245 4.671-19 I I-1
3 la1 6.613 17-711-7Cm246 3.9 21-2 1 3EE3-2 40 13e 21 9 2t- 1 .99E- 1.9E320

cm247 5.76E- 2.64-E26 9.00E-26 2.51C125 6*42-15 6.0 E-25
c.249 C.23E- 1 4 t1C 30 1.99-29 5SE-29 1.511-26 1.3tl-2S
ce249 1.7lE-42 5 45E-41 f.31E-40 7.551-40 2 t9E39 1.09 140
c.250 .00300 .00E.00 1.40E-45 .61- 45 1C821E-4 1.821-4*
eR51 .OOl v .001.00 * 0 .01400 01400§ * 9100 .00400
.toteS 31.3104 3733.04 .73404 3.7334043.n3-44 3.7340

0 flux 9.81407 9.841407 9.43E107 9.531407 9.83*-08
0 lq aIrray h. 20 entriex.
° 3q *"ery her ontrGex
0 3q aray hx 1 ntrlI.
0 3q array hx 1 ntrIes.
0 4q array he 1 entrie
01 5Xqxrret has 12 entries.
111brary 1fero Io~n ..

arere-e-ctten date taken from psitioen mber 3 of library en unit 33.

pass I
'ecete atec centraL module er2 librarw
used a ttue depandent neutren ectrum for each ef the above peases

paee 0 applies stert-p fuet denalitles
paa n epptlee aid tlea densities of nth library Interval

fCrxt library updated was...
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plls i

rs :le e tQ Centa eodule exx2 llbrory
used a Ilde-apandgnt *mutron se etru rTor each of the above Pascse

post 0 aPPles start-up fuel denslties
peas n applies aid time densities of nth library Interval

* a
* prelim tur orlsen-s binary working tibrary--id * 1143
* mad. froa modifled card-isaae origen-s Libraries of ealte 4.2 a
* dta from the light *lient, actinid. and flissen product libraries *

decay date Includi.ng gass and total energy are f roem ndf1/b-v

* ieutron flux apectrum factors and eross sections wre prduced from
the -press2p case updating *ll nuelWdea oe the sceato urnupe library

fission product yields are freo ondftb-v

* photon libraries use an It-onergy-group structure
* the pheton dsta are f o the master photon data base.

* produced to include bremastrahlung ree ao2 matrix

see Information above thil box (If present) for later updates C

0 * e
O aa.**---c-*Oeaca*oaca*c*..aceaeaeeeecccce*a---c*a-*e*--aeea*eeese*aaaae*.c**es
e .other identification and sixes of library.
a dat set nael ftM3fNI
O 6/29/1996 daxte library was produced
0 1697 tatl mber of nuclides In library

689 number of liglt-etement nuclides
t2t number *f actinide nuctidas
379 number ot fission product uctlides

D 7993 number ot nonzero aft-die onal matrix elementa

1 sss2h: fr-fiteld grit based en b.w 15x15 SOut! t0gvd/tu 45 h202 S uo2 page 23
powers .00mm, burnupw 4

0 2
INSxIS 9 n/eme2-te

O (note. k-inflnities iled and moderatodr absompStns are correct only if correctly weighted cress sections are applied)o " inlat ecc..cc d ace d acd.d **O*** d ec. d
productiens 1A5"375E+06 1.19604U 1e06 1 194473t06 1.i97291c06 l.l0211e06 l 1A9U8006
pbsorptions 9.65i504E*05 9.65?23#E05 9.665333E.005 9.15691O5 t,.19M511c05 k.6197773 05
k infinty I.f333Sf7600 i.2383030EeO 1.238lO8E#00 1.2379271.00 1.2317771500 1.23775S6100

0 cetcca.. 8 ccc d cec aee d acce
actinide
absorptions 9.5568941.05 9.5611M#6105 9.j52693.05 9.5691471c05 9.572821E.05 9723.5 204.05
non-sect inida
abs. trace. 9.302699103 1.0099341-02 1.135304E-02 1.0590O2E-02 1.030143E-02 1.0300601-02

1 sas2hs for-flotd crnt based on buw tI1S 1.0o0t% t0gwd/mtu 40x h2V/ SS uo2 fisieon products page 24
0 frection of total sorption rate

power- burnup* 4 mdtflux 9.451*0Vn/cm-2-seo
O §"§t§§~~~It **.*-*. 02o ***;d ** d ****** d *&***** d

sa149 4.911.0 5.051-03 1.151-03 5.221-03 S.2SE-03 5.23E-03
auil ?5104 4.19E-04 4.623-04 .03-84 5 144E 04 5.4414
ndWAS 2.69E-04 3.021-04 3 j 04 .U6E104 4.011-04 * *OiE-U4
rbItO 1 253-0 1.603-04 t 614314 1.7114 1.6715-4 1731. 4
gdtSS 1.271-04 t.3S1-04 1.433-04 4 .91-04 1.55£-04 1.5SE-U
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gd113 6.66105 7.5-5710 .6143 71.5 .14
ga147 4.92145 5.5~~31-0 .410 .5. :6.57.I64

t. 99 I.54 .4-560156.3.57210 .24
ndl4 3E:14 4.21-0 4.14 .74 5 .-55610
OMs 4.062-0 E.6-54220 .3-54410 .10
so 95 26210 E. Os326.535i-5391053910

sI2 2.19245 .43105E-OS05~If E.394 3.905
k33 1.641-0 1.4-59.4* * 34eos2410

clSI 1.OO 161O 1 .0745aEoi-s 4-0 Os410
C*a3 I 5.2 61-O .9- .3- 1GEE E 21052.21-05 P

nlI 116145 1.1-5141516105o 1.AS0 .7414-5
ta: 171fl173-51734 .720 1.73051.721-0S

eoulI53 1.05I. I.191-O: 0S 'I220 .41O 0.91O I .591095 :O
.19 92-C 1.2-S11-Os 1.5-O as6-0 .310

ba:1'37 4331-0 LIKE1-0 5.42 1-0 E.910 0.0106 0.501-06
pdI S 4.021-0 MUS3-0 S.06106 It5106 .1166130
sr 913 3.082-0 4.141-06 4. 9-0 .410 .4-06 5.491-06

I129 2.510 .2-6158-63910 .0-06 4. 01-06
nd144 2.7310 3.9- 341061.7104.110 .116
.0109 2.10-063410 .0-43110 .7-63520
so 97 I02062310 M E:62.410 3.E-06 3.092-06
ir 91 9.710 .9~6I i-61310 .5-61410

699 9.301-:07 .:041-06 .61-0: E.7-0 1.391-6 1.391-06,
jul02 3472-07 9.52~1-07 1.061-6116-06 1210 .71

1.142 7.391-07 8.1-07 9.471-071.6106111-61.34
nd14a 7.301-78-07 a 7911-? .0-06 1.092-016 1.091-06

VdlOS 6.17E-07 7.210-:0,71 OS6M.06077 9.:04,11- 07 1.011E-06 1.011-06
WI146 .121-07 .9881-077.1-7.4-091607.4-7
god12 3.92-07 4.952-07 i.01sT E.3-0 OF110 8.1-0

b.138 31-007 561-971 .531-77119 .2-77690
Inm131S 5.11-7 57-7 6.421-07 .10 771-0,7, 7.72-07
c10 4.010761110 6.71-73107 7332E-

gs132 4.411007 E361-75.1-760-76610 .1-7
pdl~l 3427.S-74410 .6-75 10 5.1317
no 98 .3-71421 1.7-0 4.16117 4.141-0,7 L4.94107

mIS 2.40 .3:1-07E0 1.6-0 4.0)10749107 4.391-0?,
aa134 2.391-07 3.3517 a.617 3.971-07 4.310 4310

3.41-97 .31-07 2.92F1- 1.0-71.9-71491-07'ri,;; 1.96-7 3-220 .6-7.11-07 .96107 61 -07
jul014 1:642-0711 :.07 1-07 2.31:1-0 2.541-07 2.75107 1.7E 07
Zr 96 1 841-7 2 .072?07 07 CT.521-07 2.75107 2 .71.0

*as2hs far-field cr11 based on bUw BIga 3 00wt1 20gdatu 405 W~I 65 ue2
fraction of It~tt a;serpIon rote

powers .;00mi burnup 4021 i lx 9.45l.07n1s~m~2se
tiel 4aa~a. ~ **~~*** 

4
,aaa"a d*.a d dse .t~ d

ndiSO 1.21-07 1.831-07 2.032-07 1.33-7 2.3-07 2.431-07
sellO 1.163-71.6-6E.9372107 7OE E 24-7 10
br 81 117 1-7 1319 .6-71610 .3-71710
rb 85 1.41-07 .2-014207.6-9 .70-0 1.71-07
ir 94 9.691-08 1.111-0 1.3: 31-07'C 1.36-0 1.6-077 1.A1-077
ru 99 6.281-0 7s.9410 9.7-06 16207 :1401-017 1:41-EE07
ir 90 9.101-0 1.021-0 1.142-0 1507 1361-07 1.361-07
cdli .6.N9720 1.0-71107 .35 1.07 1.111-07

sa1 14 7.016 -08 7962-0 a.66-08 9.761-08 O 1.71 17-0
u-h 37 6.5910 7.401-0 Ili1-Os 9. 02O 9.322-06 9.621-Olt

I

0

fission products page 25
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pal 6 E.2-0 L1l-o 4.00 .0.3 :! 8 s -s08

*uiS 32.56148 E.10 .310 IIO 4.64
kr S. I.t1-0 3.3008 3.63-8 E64 .5-0 .S4

$.d7 2.010 .7-030008.9-8 3.9- .9-0

krill 2.1-0I 2.3-32913: .2-835108
sb123 1.9-I 2.3-8M37-8361-03 283103 .310

as Ito 1.2-0 1.203 I 31 I.0-08130 1.3-SB 1.681-08
to i25 1.011-03 I l4a0 1.6108 I.9-0 .21S .510
ball3 6.021-09 7.6It-0 9.31-9 1.4108 0 5-81310
tbi3 76-9 ? a 8.9-999109 1110 .2-S128
cdIllZ 6.8 11-97110 .2-9 .3-09 1010810303

5:82E09 7.91-0 8.67-09 9668-9 9.66109
209 ~ 7.7809 8610 .8-994105e8ulOO 4 .210 5.07-0 6.8-9 7.109 .91089£910

6.33E:09.251- E:09.531 09 : JE09 7.481-09
au119 4.251-09 4.7E1-09 32 :r I a7~ i::i:9 a.41809
nd4 is78109 E.2109 4.4-91210 .3-96310

b34 2.71109 B.42109 4.1-9368-9608-96910
nr 90 6181-0 6.710 6161-09 I:14I9 It 1809 6.021-09

edI42 3.45-09 4.001-09 4.531-0169 .1:21-091 6.701-09 5710
seL 2.491-09 3.141E-09 1.371-9 a.6-9 , 3.3E0 5516

or go 3.191-0 3.383f?-09 6.197-09 4.371-09 4.613-099 4.76-09
pilO 3.61-0 43.05-09 4.441-09 3.8E-09 4. 131.09 54.23809
ad 14 2.31-09 0.71E:1:910944 @.09 .00
pdIO1L 1.621-09 2.30109 j.351-009 42111-009 4.01ME-09 4.073-09oras 3.11-9 2.61-0 9 02-0 .4631-09 3.93-09 .93109

slo 32 a.17-9 .410 2709 a.71009 3.45-09 3.241-0
an26 180-9 .009 : 9 .6109 2.9-9271-92710

ao78 1.651-09 1.81-0 2.7-9 2.91-09 42.48-09 248103a1m a-I" rtbada 30 y 1:1 3.-09Zgdeu 0 2. 1104 1.626 :09 fracteI. *#toala7opt09i t
poser. I0evhuEnp 4091~ 4lu1 943.07n~E,09 s

n16 93 .71E-09 1.23109 1.31-09 1;.431-09 3.13-9 .810
De124 1.517-09 1."3109 1.701-09 1.671-09 3.04109 2.413-0
sn 96 7.331-10 9073E:09 1.10-09 1.41-9 -09 1.091.54109
aso 73 9.831-0 .1-09 1.231-09 1.3509 9 1.9-09 09 1471-320 a 9

call? 1.38-09 I.381-09 21.37-09 1.371-09 1.378-09 41.350
nbll 7.471-10 .70106 19.91-109 1.41-g09 1.21-519 1.28109
so ll 17.311 331 9 9411 .1.6-09 1.141-09 1110
hr79 4991-10 .201tO 7.41-j 9.21-109 1.401-09 1.18-9

bd16l 3.491-10 6.7-10 7.311-10341-IS 9.81-1E09 9.388-10
kr 82 3.051~-10 .6-10 .3-0.965-09 9041-"10 9.43-1

:.130 74.1-03311 .3-07781 9.001-I 9401-109
antiS 3.311-10 6.211-0 3.911-10, 7.6110 NOE21-096311

1dll 68-110 46 09-10 :1.'R-10 .198-10 7.788-10 7.781-100
en122 .1-10 3.7-1 .861-0 .10 0 .008-10 7.061-10

cd116 4.67310526E- 30 .851-10 6.441-110 7. 041-: 101 7.04:1-100
.0107 2.93-10 3.731-10 4.691-10 3.743-10 6.911- 6.9110

0

0
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u.129 E.0-0 .5E1 E.1-1 .2-1 E.6-10

W.26 E.0-02411 9~ .r31 .0m10 4.011
ga 73 2.711-10 345,-IS~~~~~~~~~~~~~~~~~~~~~~11 10

ce134 1.801-10 .91310~S 221.10 .,-0 .7-01011E 7 210 1061
2.06110 2 10 96 10

kr 5 2.01-1 E 630 -- IE-
g.76 9711-l 1.9-t .231 1.3 1- E.4-01.50

:did0O 7511 8 .70-1 .61 1.11 1E.210 E.3-10
eel44 211 2 2.6 t151-1 .1-0 .710Lf-I 1110

dy160 .391.1 1.76-11 2131-1 243I 3.7311 311
xe123 1.041-11 1.313-I .1-1.93lI LOc1E1: L31-11

te124 1.3811 1511181-11202-I 21.1 Al
r37 1.061-1 1.311-I 1.43I E.61-l1711 11

S&I 36 012 .31 113Il 133I .511 .5-11

sruD 1.01-Il 1.583-Il11 110 1.11 1.1-1 E11-1I 711
b95 .51:11 5.551- 11 54-11 5511 .3-15911

sr 76 3.9-23031 .67-1 .112 3 5.911 EI9
ny 90 65.8-2 5.73-12 S :I3-1 53-12 5.3-2 5.73_-12

an 16 Mie-1 4.94-14.70301-12 5.3-1166-2 .611~~ 1:~1:I1 ~~:1~:1 5.781-12 5~.31312. 1-12 4.0E1-12
1.12 1.65-1 .0312-12 12 3.-12 12 3.-12 12 3.a19-12
Mr16 1.01-12 2.19-12 A 2.1-2 3.012 II51-12 3.56112
zI 95 .99-11 .5.991-1 .51.93-I5911 .7-13011
yb 91 51111511 5.71Il :E6-I 515 1- 2.02112
..4 50.621-10532-15.97- .361 a 5 S:1 E.0A1 1.691-12

rul~~~~l ~ 1.31-01.343-10 1.340-10 1.3301 1.E4-12 S.061-12
NU27 .57-2 2.33-1 S.93-2 2.113IM-12 4.3-1 .313-13
k 30 I.501-13 3.053-13 .3673-13 4.%3131 516-1 5E:31-13

sr1967 3.91-1 4I599-1 MA2-1 7.793-11 91E-14 993-14:
ta123 : .2-14 3.291B-14 4.063-14 4.61-11 5.981-14 5.0983142
be1 9 I.2-14 _1.33141 5.5-14:O 1.63140IE1 1.321- 9 12-1

034a .331 133-12 1.34-1 1. I 1.34E1021.63 14
adIOS 3.663-15 ~ ~5.13I 70-193- 1.114 1.11-14

.29 so .673-13 6.9-3 6.73136-13 13E- a.73-3 .33-1

pore43 9.690-1 bur3up0 4021.md. flux- 9.651-10 3a*2-9131

aulS69 1.413-I1 1.4319-l1I 1.4-11 1.473-Il 1.431-11 25.61-17
r612 1."01-15 4:1143-15 1.2131-15 1.221-15 1.26:1- 5.373-17
t.143 a.621-1 4.29114 4.913-14 4.921-14 49114 5:2.31-17
nd14 3.6-03411 .9-0331 3.33-0I.043-14

b.140 1.713-11 1.723-Il:11 1:.721-lI 1.72-1 E:-I .331
a140 1 .53-12 1.53-Il 561- .6-255312I2.133-18

Nd108 6.02-15 1.141-IS 1J63E- 1 1.391-1 1.1- .1-18
If13 361-14 392- .16E-14 6.32-144.11-1 2.771-IS

b36 3.41-16 91-,1 64.21-64.41-1 4.36:1-163.512

0

0

fission products Page 27
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I ull: flrfttd Crit based en b m 1515, 3.ooitZ. 201wdfmtu 401 h20/ 31 U02 tight otegntc paos 23
powere 1.46E8-03iei burnupe.4.021640 3aWd flux. 9.4 J3 07 n/ce 2m ec

O flnuelide twieentratfones arsSe M
ba ise .to reactor~asml

chare *4C4*C* d e-e*c-- d ****** ;*eiled **. .*E d
I 1 1.61-0 1. 11.4 .000 24104 2 9.40-42.0 4

h2 4.793-07 S 73-07 } SoE-07 *.S43-07 L.I 33-7 7. 13 807
h3 1.4s0t 1 1.421-11 1.433-1l 1.451ElI 1.47E lt 1 41E-11
h * .o0 O0 2.08E-35 2.11- 55 2.133-35 2 US635 OE0030
h.3 3.351-09 3.5 n 9 4 .10309 4.473-09 4.a33-09 4 .E309

he4 2.663-05 2.99-5 3310 363 .7-05 .9730
h 6 .00;0 .00100 .E00.0 .00;0 .3OE;.O .001.00
me 20 3 203.06 3.59E 06 3.9 8306 *.381-06 4.7rt-06 4.77E-06

21 1.97E3-1 2.45E-10 2.9tE 10' 50E 4l1e *.t33-1
2Z 2.10E -0 2.36E et 2 8 1.38J 2 t .13- 3133-s a

mn 23 2.62E -3 2.601-15 2 .6E-15 L6e1l5 2.60E-15 2. I -30
na 22 1.551-11 1.54C-11 1. 4f-11 1.541-11 1.S41 Il 1.2 E-11
nm 23 7. 7?5330 531.0 ?.533.03 r.5E-.0 7.5 Ed03
as 24 B. I-0 1.013-06 1 .0B1-08 1.0E0- 1.eoE3 1.0eE-23

*a 24 2.533- 01 ta
ma 25 2.2- 2.13-03 r 4.001-08 . 0 4.671-08

4 2r 4 .9321 r .E-2 s n 72-E5 .? 2 r -5 . 00 a0

V27 4 495E;04 4.9sE40 4.99E54 4.993.04 4J93.f 4 4. °E1g4
at2 .232 7.453-11 7.451-11 7453-11 7.453-11 7.4$E.16

t 229 5.1S73-3 27103-13 2.563-23 3.063-233.650123 3.60-E 3
at 30 *90100 s.OE- 1.103-33 1.4 3-33 1t-33 .00s+00
*l 26 7.371-02 3 13E-02 8.33-02 9.611-02 1.063-01 1.041-01
.1 29 1t60E-e7 2 251-E0 2.r4E1e7 3.281-E e S71-7 .3-07

31 30 4.591- 6.49-13 S 2 S2-13 1.166-12 1.5OE 12 1 .OE-12
i 351 3.53 126 1.683-25 2.293-25 s.023-25 toE 3-25 3 t2E 40

Si 32 6.5s3 -2 9.45-32 1.303-31 1.73- 1-31 2.241-31
totaet 5.731404 5.753404 5.753404 s.7sE-e4 5.751404 5.7sEO4

0 ftux 9.463.0 0 9.46347 9.45E347 9.453+07 9.4sE-08

*es2h: for-field crIt based on bti ISiAS 3.5 utZ. 20o1d/stu 40S k2o/ 8s uo2 actinides page 29
power- 1.463E-03ma burnup.4.02149O3wdd flux- 9.45I.07/c*a*2-sec

e vouctide eamentratiems rm otms
basit a omote oacter assembly

charse **--*** d ******* d **Ieee.. d e d ce r * 8
he 4 1.2tE-eo 1.453400 1.703.00 .973400 0 61.00
pb2A6 1.323-03 t1.79£-e 2.34-: 3 2.95E-03 3.703E03 3.01.030

b207 1g.r5-014 3-04 12.69-4 3.49Ee04-04 4 141-sE
pb208 1.073-05 S.5C0 1.663-05 2.011-0 2.311-05 2.3E-05

pb209 2.993-11 3.5 E-11 4.50E-11 535E-11 6.253-11 6.25E-11
pb210 2.21E-05 2.62E 3.51e-0s S.E4-5 3.92-05 3.921-05

pbII 7.323-12 1.211-12-12 9.12 .912 I .831 1.11
b212 7.37J-12 S.2sE-12 9.131 1.0 E l0t11 1.0931-l 1.093-11

Db214 5 -EJl *:.00-1 010 6.97E-11 7.111 .96E-lI 8.971o-11
b1203 .0014 .0EdO .OEdO .01 O. a 00100 .003.00
b12O9 96D;-OS 1.36E-04 1.843-04 2.411-O4 3. 09-04 3.091-04
bf2IOm .003400 .0O3.00 c ;.O8300 .00.0 .00.00 .D 001.00
b1210 1.363-08 1.62E3-O 1. UE- O U14E-0S 3.41o-0s 2.42E-08
b1211 4.341-13 4.861-13 5.39-1 3 .0-13 S 42-13 6.431-13
b1212 6.9E-13 7.63E-13 3.66E-13 9.49E-13 1 03-12 1.03E-12
b1213 6.331-12 S. SE-12 1.0l1-11 1.25-Il 1.63-11 1.646-11
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b1214 2.761-11 4.451.tI 5 *jgI 1159 -I I.611 .64-11

p22 3613 .1 3 33451236913 5412 43

po2 4 1 a011 E.1-0 .1-0 .8-0219-0.9-2

PO25 6011 6.74-187 ., Ia.811 8.9-88911
p.16 2.9-732.73.6-73 91

rn2i8 3.931-219 4.61-2 .2.9.S-9 .4-9621
rn219 1.341-1 1.501-1 146-4.2-41.8-41911
rn220 1.07-1 1.011 1E311 1.5-41514 1.M-14
rn222 1.04-O 1.93. B143-81810 1e84081.661-0
ra222 4.261126 4. 126 El412 E.4-6621-66713
r:223 3.34 -09 371-0 411-0 9 4.IS -U 491-06 6:951309
.224 It III4.111 754E1 8.21-I 8.91-11 9.001-11
r.22S 3.27:1-09 4.061-9 492-9 0 6.: 096.3E-0

.22 1.9193 .01-0 2.9103E:503 3 .2 1-3 :2 31-3
US221 .0-I 1.1-1 1 .33-l 1.6-l .01 1601-11aC225 2.211-091 2.710 3.31- 3 3.931094.611 09 4.611-0

ae227 2.321-6 a.61-06 2.8-63110 343106 3.431-0
mC228 1.301-15 1.41-5 .6115 1.79015 .151-E115 1.5315
th226 2.08124 I.31- 2.561-24 2 8124 .0124329-2

0h275391-O09 6 J10 6610 7 :31-9 7.9771-09 7.9910
th22S 1161-Os 1.3013108 " a.410 1.616 es7I OS I.711-08
th229 6.361-04 7.891-04 9.171-04 1.641-3 133E-03 133E-03
th230 1.26 -01 1.411-SI 1.571-61 1.721-01 1.8 0-01 1.681001
tl231 BA151-0 319E1-6 3.211-09 3.331-09" .21-0911I 2.409
th232 2.601-2 2.92E-0 .23-2 3.58102 3.0102 3.901-EE02
th233 1.78-1 9.691-14 1.0871-13 1.191-113 1.21-1 1.329E-
th23I. 5.371-6 .371-0 1.7-711-0 7 .31-07 5.31-07
p231 3.991-3 3.91103 4.331-03 :Il~ 4.5-351:61-E031 1.161-03r
p.1232 1.961-11 243 1-1 I.61- 2.95 1- .0-1 3.80026

aaa~ht far-field eplt booed een hi. I511S, 5.O*vt%, 20gvd/stu 403 h2o/ II uo? ectinides page 30
power. ¶ .668-03ou, burnup 4.02141+03awod flux. 9.4 5l.07n/cm*Z-sac

0 nulds Idmeicentration. gr-am steas

charge *~*** 6 e**4*a** d &*.4# d C4"** de 1:rraembd
pa233 1.451-06 1.451-66 1.451-06 1.451-06 1.451-06 1.451-06

p.34 8.81I 8.091-12 3.09E-12 I 8080-12 8.081-12 8.091-1
p.35 .00 .0 .001.00 .001.0 000 OS .E0100 .00100

S23 2.0112 .4-13.6-1 II 9EjI .9-
u231 1.811-17 W.E11 1.21 17 3107, .'1: 7 .11-0
.232 4.241-97 4 751-0 .251-0?Is.7

"E36.3-2 7.10.0 I.110 102 9.12102 9.9EAl 2 :, 1-02
u34 9.410 6.6092109319100 ; .3100 931:010.2365 7.:17140 I.1l40 7. ~1273402 7*1102 7.11.2

.236 1US640 1.774 1702 2 .743 1.7102 1.77102

.237 1.11 .4-81141-61110 .4-66411

.238 3 610 .4443610 .04 3 4 .61#04, ,.81.I
u239 3.581-1 1.11-7121-07 1.12 2107 it210 or 12-22
u240 7.a-3 0100 .0.0 1P-01.3-40 1.031-4
u241 C0OE.00 0101. 00 .0.0 *0.0 010 010

np3.6571-137.46-13 7.461-1 11 7.451-" 8
3 :006.17 4.03E1-07 4.45-7 4 1.880-0 5.301-07 5.0-73.0- 49.0 11.1 .941 J 41940 4191401
4.201 4401619 411 1E 1 Il0
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Si23 .2107 S.54310 S.40.07 5.34 5.5 07 1.11-4
u 1.9 16-0 E.61 S I-l0S E 1.6-5. 20 1.62 1-05 2.44-I15

np4 OE.01.0 .00300 .0E.00 3.6-3 86.3 67 43
Sp20 563-17 1.91-15 1.199-IS 1 t.19 5 1.,315 1.0-40

pu236 4.11E-10 4. a1 4. 05110 4 E.32 0 E.05r 0 3. -*2
~27 S.57114 5.79-14 6.06-1 E.314 6.711

pg3 .431-03 S.393-30-03 03S. I- 6-03 038 303
pu239 8a13E100 9.021+00 9. 89E00 E. 1.161401 1. E6101

pu240 S.61E-02 6. 23-02 7.56 -02 E .81-2 1.021-01 1e023-01
pu241 7.71 -06 9.3SE. 6 1.120-05 1.311-05 1.S1-OS 1.U6E-OS
PU242 2.99-07 4.271-075 5.6-77710 .0-6 1.001-06
pu243 1.221 }.f7l-T 4 6 } 16 67.2 611
pu244 1.6: 3 .031 1 l3I: i 19.~:~ f: 3 6.241-30
pu245 .0000 .0 0 0E0 .1 Oa00 7.641-41 7. I-41 OE-00
pu246 .001.00 .0 0300 .OE1.0 C00.0 .OE E0 - 0

ai239 1.421-20 2.S91-07 13 52E: p7 3 '
sg&241 1.8E104 2.29-4 :d1 I~' 39-4 .9-4

r42 T 2.9 1-08 3.6590 8.3 6.33- 0E 6.31E-08
_m242 2.10E-12 3.10E-12 1.7 612 4.511-12 529E-12 141-13
a243 6.8-10 T.04E-09 1.501-09 2.081-09 2. 1-09 2.79-09

am244u .1001.001 .00340 I's 03.00 M00.0 .00.00 .00.0
e1244 1.403-18 2.661-18~ 4 .¶tE1.8 5.703-10 7.671-16 7.671-33
.245 4.43-"44 .003400 .001.00 1.49E-41 1.491-41 .OOE01
g246 .003.00 .0 0300 .0010 .800.00 .O0EOO .OOE0
ce241 5.31E-23 6.571-23 *.021 23 9.531-23 1 123- 2 3 43E-25
cr242 5.01E 10 6.251-10 3.3 10 111-10 1.071-09 4.4TE-10
cm243 4.181-15 5.18E-15 6.133-15 7.551-15 2.850-15 a 69E-5S
cm244 3.00E-14 4.49E-14 6.46-14 8.961-14 1.20e-13 1.171-13

sao2h: fte-fletd crit baed en ham 15u5M 3.6wtI. 20d/etu 4*O h26I 81 uo2 actinides peg. 31
peer- 1.46SE-03a, burnup-4.90214 3owd ftux- 9.45 MOTh40e7 2-ac

O m dc o onenertrations. rm Stems

chlear *-**-** d ****** d e*-* * ** d -. 1 d
1.17117 1.91-:17 3.141-17 4.76-17 6.501 S 6.951I-17

cr246 1. 99-20 3 677E 620 31-207 1a.1E-19 .741-19 1.741 -1
co247 6.04-T 1.9-2 3.4-24 4.61-2,4 82100241 8.101-2
cr243 1.8l 2E 6.0eE 2 9.691-23 1.97E-27 T.741-27 .74 127
c.249 1.09340 5.33-39 1.0-3 E213 4.271-38 .001.00
cr250 1.823-44 4.900E46 1.191-43 2.660-43 5.521-43 5.521-43
c-ZSl .001.00 .00100 .003.00 .OOEO .040 OOEOO

tatele 3.731404 3.733464 3.733404 L731+04 3. 1404 3.731.4
0 flux 9.46E307 9.461+07 9.451407 9.451407 9.453-01
0 lq *earr bee 20 entrles.
0 Sq erray has 1I ntrle.
° 3q terry has I entries.
° 3q alley r e Is entries.
0 4q atery has i entris
0 5qary has 12 antries.
111braor Interastfen...

crsea-sectlen date taken free positlen number 4 af library n unit 33.

pas 1

MM.teeyostem centrol module eaa2 libror'
used a tie -dependent neutron spectrum aet each af the above passes

Posg 0 applies start-up fuel densiltis



Sep 03 15:43 1996 ilte leme: tuff9.su £3AA00000-01717.ozo200.021 IEV 00 ATTACW*NIT lx Page 27

pass n applies mid time dansities at nth library interval
first library Updated ws,...
pas I

'eeele eta tee nto nemodule seeS2 ibraer
used a Usedndent neutron epectrum ?er each of the abev passes

peas 0 applies stert.p fuel densiftles
pass n applies mid tdm densities of nth library interval

firet tibrarl ueW e

a. a
* prelim tur *rimen-s binary working library-rld * 1143
* made from modified card-liage arlen-S libraries ef scale 4.2 a
* data frme the Light elssent, aetinida, and fissien product librerles *

ddeca datea inetuding gaes and total energy, are from endf/h-vi

* neutron flux spectrum factors and uress sections ware produced frem
the presasl- gate updating all nuclides on the aeate "burnup" library

fission product yields are from endf/b-v

* photon libraries use an t-6energy-group structure
* te *photon data are freo the master photen data base,

produced te include breasetrshtung trm us2 matrix

see infarmation above this box tif present) for later updates
*

o .ether Identification and sles of library.
o eot eet name: ftSSfOOl
O 3/29/1i96 date library was produced
O 1397 total ntmber of nuctides In library

639 number of lilht-etent nuctides
129 member of etnfld. nuci ides
379 number at fission product nuctidea

O T getS a^ r rte~n7993 timber of nonzero off-dietona I matrix elements

I sasihi far-field grit based on bti ISIS 3.OOwtK l0gwd/mtu 402 helo/ 2 us? pg 32
0 petwer- .30mw burnup. 5362mwdZfawx: 9. 1.E07n/c*2reca
8 Cnote, h-infinitie ted and moderator ebserptions are correct only, If correctly weighted acrs sections are applied.)0 inilisi ~~~***** d eeecd *tee e. d * d*0*** * d

preductions 1.22013t.06 1.220614E-06 1.2210821006 1.221510E+06 1.2219111+86 1.221910E.06
absreotlne 9 .S424231.05 9.347363E105 .952970640s 94577961OS5 9162353t.05 9.3623451*05
k infinity 1.839641100 i.23947i1100 1.2393041.00 1.23916100 1i.2339"4E100 1.2389651.00

0 intiol nacese d esassee d easseec d access. esesees d
act ini de
absorptfons 97n72i11.E 9.740e664.05 9.7439221.0S 9.749693605 9.7493631.05 o9.74"93SE05
non-actinida
abs. traes. 1.0689621-02 1.0U143E-02 1.1067631-02 1124084E-02 1.140643t-02 1.1405651e02

1 es2h: far-fiteld grit basod on blu 1515, S.OOutS ZOgwd/tu 40S h2o/ 32 us? fission products page
o fraction of total easerptlon rote

powers .O0a burnup. 5362 mud flux- 9.BE3 D7n/em'2-eec
0 Initilt essee.d s*****- d **e**** d s**se* d ***ts d

sm149 5.29E-03 5.33E-0 .37 E-03 5.39103 .413-03 5.411-03
u151 5.451-04 5.1104 4.24-04 4.621-04 .COE 04 7 001-04

nd43 4.021-04 4.351 04 4.4SE-04 5.011-04 5.33E-04 5.33 E04
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Phi3 1.7-42013 .11BE E.;~1 ~ 4 .49E-04
WdS 1 .56:41410 1.6-4 1 1- . -41743-04
hull 1.*-01138-4 14.1BE 192-417K041720
eel33 .9KS .7-4 .1-4 IN 4 i~1.049 1.2 :41.2:-i

te19 99 7.0-377105 3 9KO .4
WIGS 7.'-O E.1S. I:.10 O
so 95 39-S4.3-S4.51-O 4.74 5.90 .1-O
am2S 4.1-S449-S351-54410 4.9K0S4.9-o
kr 52 LItKO p.K-S .0K-S .32! :f1f

kr 3 E.5-O 34S-OS 2.E5105 lOS -3
rul ~ 1.K-O 1t .3KO i.021-OS21KOS231OS231O

pi-141 1.47K-OS 1.81-05 1.94E-. 3.082 2.22KOS2221-O
eulSI 1.39KO 1.3- 1 1.6-Sv.0- 2.14-O 2.1K-O
1.9 136l-OS 41E40-O :1.90-05 1all-S 1 140-
.151I 1.73K-OS 1. 74K-Os 1.74K-O 1.B-S171O I1.7-O
WIT3 4.1-0 .0106 7.0-63106 6 a.63-06 0.6K-O,

pdOS 61100 .64"-0 7.111-671-0 .K-S .2-0
xr 93 5.431-06 L:93K-06 4.38E-06 6.310 6-O 7.26K-O
1129 4.30K-O6 446-S " l-S1.9-06 5.03E -06 5E0 6 .?St-0"

hd144 4.12E-CS 4.461-05 4.60E06 065KO 5.49206 5.49E-06
03109 3.56E-06 3.971-06 4.39K-OS 482.0 S.27K-O 57-86

hO 97 3.101-06 51-~~~06 3.61-06 3.62-06 4.12306 4.21-66
Zr 91 1.451-O -6I:9S I. E:K-OS 1.69K-OS I

0F9 1:3.396O 1 :01-O 162E-06 1:3:6 9 6:~1i~:
PuON 127K-O6 1.38K-OS 1.40K-O Ij9K: 1.69-O 1.69K-OS0
SO 52 373E-07 1.02K-S .3*O I. K-O 15210 1.2.6
C.142 1.141-O I.2IK- 1 :3KO I 02.O 1.51-5 1. 1
nd 48 I.09K06 1e.1"-O Cm.7-O 1.6K 1.45-061.451-066

ndi4 9.1?E-7 9.93-4? 1.0711-0611O 1.2-06 1.221-OS
balS 7.841-007 3.4927 S.3-7 9.3-07 .1.0KO 1.4I O
tis 7.721.07 3.3-0 9.03-0 .6-0 .03E0 1.03K-S
..40 7.34E-07 7OS931..; 65 9* 161-07 9.76107

:.132 6.6M 0 .1107-07 07 3.242-0 .1-07 0.11-07
PdlOt a.3-0 .710 4K0 7.1-07 7.80-07 7.301-07
oa 93 4.32-07r 4.901-07 .21-0 5.6K-0 7 02K-O 6.012K-0?

.10010 E:9K0 4.731-0 5.2-0 .4207 1.841-07 54.94-7
a.134 4.33107 4.691-07 5.S107 45.4107 T"76207 5.761-07
Kt 92 3.49-7 .810 47-07 .4. :-7 .4-07 4.64-07
1127 I92-7 107 .41-07 3.31073 99 7 1-0
ru04 a.I20 391-7 :.332-7 .4207 1.731: 07 E.3 07

Zr96 2.4107 7 .9192-7 C.y20 ".64107 3.4107
bSAM 3 fir-fied crit based an bSM1IhMS 3.40wt.20 ogdudtu 406 h2.I 36 u~2

frc natotat .6 sorpt tn ret.,,
power. .00mw. burnup. 5362.mawd flax. 9.28E+07n/*-efat *11 ****" 8 **&**~* d6... d d *.~ d

adISO 2.431-07 2.4-7 2.41-07 3.041-07 3.241-07 3.241-07
X0136 1.341-07 2.540-07 JIK' 7' ':2.92K-73. -0 3121-0:7
mu 99 1.401-07 1.64007 1.0K0 a.1 is's 4 -7 24-7
br 31 I. -0 1.92- 7 2.84-07 31.E-07 1.332-07 2.31-0

-b85 I. 01-07 I.8411-17 1.98E-07 1.1E-07 Z.26E-07 2.6-7
Zr 94 1.41K-C? .A0E-07 1.722-07 1.841-07 1.96E-07 1.196E-07
adl 1l 1.3S2-07 1.411-07 1.611-07 1.751-07 1.88E-07 E: 1-7

Zr 90 1.352-07 1~~4.73-07 1.59E-07 1.702-07 .81-EE07 1.11-07
Sol5 I.71071162-07 1.252-07 1.341-07 1.4.7 1410

I

0
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Sep 03 1t543 1996 Ctle Use: tutf9.sw R1A000000-01717. .0 0o2 #e1 00 ATT.

tel3O 1.0717 1.16-0 1. :5-713107 1 .310 i.3-07

soU S*E. 05 * 3E. S 2E .0$ 15- 9'3E: 85Tto

p.167 3.221-08 9.9008 9 -0 .81-0E09 9. es 9.88S 7.671-AU
ui52 *.971-0e 5.54-s .911-01 62. 48 6*.63- 6.291-08

edl56 IE:fegl t ,:I I 3: t 691:086 liE-0S 6. 21EE:
kr S 4E 6.01g-08 61:4 as Ee.11*E-08 65.1-08

*us S. E.*Ee 6 I9 Os^1Ee .Ee .- ss ErrE-ugodl42 2.91a-08 3. es 3 E92: 4.501-08 5.182-08 5.18-08

::db IftIf 1:19,: I1:18 4.wf M.' 'j 7 1 f 6:77:
shIl1 2.SSE-08 3.091-03 3 331.01 3583-0 342E-08 3.E 108
kr 36 2.59E-01 2.301-0e 3.021-08 3.232-8S 3.44e-U 3.463-U
dy161 

2
jfl-o

8
2.521-08 2.731-s 3.0 1-08 3 321es 3.323 -Uto12i a. -08 *.,&i-in 2IL61-0 r E-U 2 - 3.6-e0 3.163-08

ba135 1.35E-1 1 1.3410t 211 2.:0Ee-0 2G0E-20
ae 60 1.I81-08 162U-018 1.96-082 .10 2.e1-08 2.24E-01
tellS 1.S21-0 1.51-SI 1 79108 1.921-08 2.051-08 2.05E-0S
tbl59 1.221 0S 1.54-01 1.1-0 1.591-08 1411-0e 1.711-08
rulo S.93E-09 1.043-0 1.21E 08 1.331-s 8 1.573-4 1.171-08
cdlii 1.051-03 1.UE1-S5 1.241-1E 1.33 1 1.432-08 1 4E1-0

edt56 9.65E .071-SI .171- S .2n- | 1.'SE- SE-U

ndlri 6.r -0E9 7.321-09 tiffE 9 3I I I:U!:* lmull?8 7991S-09 .9-09

bI134 .031E-0 7.071-09 0. 11-09 9 38-J£-0 1.071-08 t.en-et
am148 5.543-09 6.49-09 7.511-09 S.601-09 9.7-09 9.77-09
n119 6.431-09 .97E -09 7522-9 8.071-09 5.62E-09 3.623-09
cdII4 5 691-09 62E- 1-09 6.381- 7.4I-09 3.101-09 3.101-09
*n1ll 5.09E-09 6.39E-09 6.392-09 7.39109 7.901-n 7.901-09
pdlO4 4.661-09 4.71-609 5.521-09 .3-6809 7.20E-09 7 l 0'-69
dyI6' 4.21E-09 6.75109 n 2E-09 1.01E-09 *6.2E1- 6.52E-
* *rU 4.161-09 5.15E-09 5.561-09 5.931-09 6.322-09 6. 28-09
edlil 3.93109 4.423-09 461E-09 .471-09 4.932-09 6.0fl.09
pd110 *.2E 09 4.66E-09 5.092-09 5.521-09 5.97E-09 5.97E099
ar 90 6.03-09 6.13-09 6.1 21-09 6.311-09 10-9 5.35-09
*e 12 3.241 09 3.511-09 3.78&B 409 4.E-09 431E-09 4 311-09
n1b 9 2.14-099 2.4E-209 2.61-909 3.601-" 3.31E-09 3.36-09
srl26 2. -03E 2.969-093.201-0939.432-09 3 7 -09 3.671-09
sasis Ecr~ flatd cr13 ben d *n bt0 15x15 3 §untS oswOdlmtu 40s luto/ 82 ue2

0 t~e' 0m uup rxctlene*S total a
6
sorgtln raet

0 aIttlat 'eeX-ae j * * 4a'm... d * d *3** * d

e 78 2.61-09 2.9E:-09 2.2-09 .102-09 3.302-09 3.301 09
eu154 2.421-9 2.E-09 3.00E-09 .223-09 3.44-09 3.1T7-09
*n124 216.09-§ 2.213-09 92.9-09 p.56E1-9 2.743-09 2.761-09
mc 96 1543r-e9 1.t91- g9 SI -t M .3609t 12.64-09 4E gg 1-0 g9
br 7 1.41 -09 1.591-09 1.721-09 11-09 1.962-09 1.961-09

hr 79 1101-09 .291- F actio-n 1.711-09 1.952-09o 1.91-0

bats. 1.2SE 09 1As21 091.SSE-09 1.748 19X-09 1.91f 1911-09

cdl I.n-ile 16*..E1 I.l§E- 1 29E-n* d *SFE-§ 1 0E-09*

sloll 1.14E-09 1.69E-09 1.3E-09 1.4E-09 1.53e-09 1.3 1-09
.110 7.7910 .-10 9.I33-10 1 1.291 -9 1. 03-09 1.01E-09
e163 9. 7.SE-10t.59210 1.18149 119 .:16E. 1.488-09 1.f2E-0

9

seijO 9.0211 .0109 .in-g 219 8a-09 E.1-9

kr 32 9.051-10 1022-91 .43-:0 71.j-09 1.91S-09 1.391-09
ea37 1.351-09 1.371-09 SS 1.710 1.741-09 1.371-09 1.511-09
autO? I.921 I:jjI-I 9.621-10 1.123-09 1.f841-09 1.f41.09
edi 6.1-0 7 .1 a 2-1 35110 9.303-10 1.221-09 1. 21",I.C-09

acBMur XIX - atge 29
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*AtI 8.291-10 9.00E-10 9.7tE-tO 1.843-09 .11-09 t.t11E09
snl22 70 7 110° 7.67- 8.271-1 8.* 3-10 42E 18 42E-10
ed116 T.02Et 7.21-1 .22310 .21S9.3-0 .210
to126 6.15E-10 4.S11-10 5.521-10 6.281-tO 7.1-10 7.093-10
enl20 5.26E10 3.701-10 t-15

E *.603-I0 7.051-10 7.051 10
a 73 .r71-10 .423-10 l. 6-10 o.103-IC 5.66-10 E.6E-10

tt134 2.08-10 2.89E-10 E11EO .33E-10 3.55E10 2.53110
3376 1.65E-10 25-10 1.1E-10 1.3-10 1.93 3-1
ki a5 I.96E-10 2.061 E-0 1.02E-10 1053-10

dX 12E 1:30 .0 2IO :231 171.101 I: 1-100
9e144 1.11-1 2.17E-10 2.16E-10 7.16110 211- 10 S.tE-11
dyl60 3.17Etl 61-lI 4.363-11 5.033.l 5 75E1t 5.75-11
a.e128 2.30E-11 2.70E-11 3.12E-11 3.#E3-ll 4.073- 6.07:-11

1:162.51-1 2483-I2731 I.t11 331 1:1 33-1r 86 53-1E 1.7t2-71t 2.02E1-1 2 273-1I 2 53- 1.133E 1:
.i 87 1 76E-11 1.9211 2 07E-11 2.2E-1l 2.3SE-11 8E-11
anil6 a.751-12 1.03E11 119E1t 1.37E1.1 1.56E-11 . 6E-11
nb 94 9.7E-12 1.06I-11 1.16E-11 1.25E-11 1.35E- 1 .351-11
g 74 S.20E-12 *.891-12 9.5EE-12 1.03E-11 1.10E-11 1.10E-11

76 51.6n12 6.511-12 7.l61-12 7.0E:312 78 61-12 87.83-12
Io 72 5.67E-12 6.163-12 6.75-12 .14-12 7.53E-12 6.63E-12

rulO6 6.75E-2 1.141 1 15E -11 1I 57E-12
er166 3.56E-12 4.893-12 *.646-12 .22E-12 5.83E-12 5.S33-12
bl90 5.74E-12 .8-33-12 1.823-12 1.813-12 1.30E-12 S.66E3-2

S'I2 4 6.3331: 512 SE I831 5.1-121 5933-12 .4:11-,12
nb95 5. Sa1 .:I1 551115.u1f 1.53I 2311

ar 95 3.07E-12 5.951-11 5.9U-11 .941-11 5.93E-11 1.161-12
kr 80 5.13S-13 W .08E-13 M.08E-1 .19E-13 9.33E-3 9.43
y 91 2.023-12 5.131-115.14E-A1 .133-11 5.12E-tl 6.S11-1

to127m 5.3231 .6-21931 931 .8-23011
6e146 1.691-12 1.81-1 52 03.l0 58 03-10 0.-1O 23.41113
rul13 1.073-12 1.35t-10 1.353-10 t.355E-tO 5310 2 14E-13
sme2ha far-field crit based an bt! ISKIS 3.e0tI lOgvd/mtu SOS b202 8S uo2

fract in of totol ebaerpti n rate
pouers .OOuw bu nup. 53362.;_d. flux: 9.2817nus .2;2ac d

Initial 1* j:13 **** dl asa* j~*~ d~ *

Gr167 9.60E-14 1.163-13 1.39E-13 1.651-13 1.93E-13 1.931-13
tt123 5.99E-14 7:14E-14 8.441-14 9.911-4 1.15E-13 115E-13
or 39 2.5TE-13 I.1E- 1.10-11 1.03-11 193-l 71t-14edl~~~~~~l 1.21~~~~~~1-14 1.561-146 " 19-14 2373-l4 2.9-1 .831
be 9 1.82-1 1.971-:14 2.123-1 2 .271-14 2.4813-14 1-161
ti 7 7.403-15 8.011-15 8.623-11 9.233-15 9.8UE-j5 9 43-15

sbl26 3.143-15 5.011- 5.31 .621-15 5.921-15 *.12E-i5
sf114 2.203-15 2.593-15 3.00E-I5 3.651-15 3.93E-15 3.93E-t5
p14gm 1.36E-14 1.351-t2 t36E-12 1.363-12 1.37E-12 2. 71-15
nl23 8.623-16 3.5-15 3.76E-15 5.763-15 3.71-15 5.0 3-16

tbl60 .46E- 16 1.2SE- 4 1.39E-14 1.50s-o * 1.61E-14 4.I 7-16
tol29o 2.37-15 6.7E-13 4.743-13 .731-143 6.763-13 3.633-166
edItS. 1.291 jr t45 -15 9. -1 .121- 4 S2 16 9.283-14 3 1SE31
sab1216' 5I.373-17' 1.30315E 1. 4E-15 1.383-15 1.423-15 2.111-i?
pr163 S.92E-16 9.64C-10 9.6E-10 9.621-10 9.61E-0 SAOE-tS
:mUS91 2:341E:-17 6.901-14 4.91E-14 4.91E-14 4.923-16 5111.

cdO .3l-1 16E1 1.78E-1S 1.933-1 2.093-18 1.21E-1S
u1 Fi 1 I Isd1: t.52E-tl 1:.3E:11 1.55E:11 9.141-19

nd147 1.0t -17 3 38- 10 110 3 I 1 36 93 20
WlMo S.t7E-8 1S 72-11 1.74E-12 1 713-11 1.751-1 3.691E-20

9.10 217318, 5I 312I 15.561-1 5.533-12 5.533E-12 1.853-20

I0

S
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sbszh: ftr- tfld erit based oen M1ue 1SXl 3 tUlt- 209 su 40% h2of * I ue 2 light elements paus 37
0 poe 1.4689103av. burnwp.5.36131403swld fl 940+7n/cW*eZsic 1o ~~~~~~~~~~~~~nw Ido enentrations. gr Steel$

charge d*** d eseesac d *dee e ; .m d :a.:.::
h1 2.401-0' 3.591-0 42.i9s 2.50 5 f-c5 5 27E-05

re 2 1, .13 *::0 9 T. e a E. l:g 1:t 7 X 7 :1
n 3 , q0E11 25D 1 1 *E1 6E 1 5 E 1, 1 1Je 11

h 2 4713-07 7.721-0 .0-73810 .7.79410
h4 : 001.00 1..913 2.1-5 2.4-3 .613 .0a0
he 234.33 7.161-09 5 0 5.87eY9 oE 2 Y 6.0I9

n 24" 1 65 ]°O S 59E 255 1 559EE 255 415e 2S # 6 2 OE4

he 4 3.91E 05 52E-05 4S2 20fO8 4. E O t27E- 02 5. 571E
he 6 .000700 7 7e0 .J s 000 .00Y.00E 0
noc 20 4.771-0 5.6-06 S. 51 5.946S 6.3310 6.331-06
n*c 31 4.181-1 4.351-10 5.561-10 6.3111 v7tIf0 7.1131-10

3'2 3.13 S 3.391-08 3.613-0 3.9116 .11 4. 1-
tet 3 2.601-30 2.60 115 2.409-1 S.60- 9.601 3.13
no 222 36-1 .54-1 15-1 1.4-11.541- l .18-1
noa 33 7.5310 .531.03 753603 7.5313 7.53140 7.531403
nec 24 1.901-23 9.661-09 P.66E-09 9."61-3 9.661-09 9.461-24

E: 1- .36-3 1:5911E51 151-215 I.59-15 1.9E-1S 1.59E-30
Da 25 4.5 -0 5.1 -" 5 631-5 7.1S1-3 6.061-35 6.061-40
mg 24 3 5E1-02 32jl-02 4.07-0 e2 .2E 1-2 4 E-US02 4.I: -
mg 35 4.671-08 LS38-08 6.146-0 4.4-a 7.79-0 7. a0
mg 36 7.131-07 7.71107 3.31-7 636-07 9.4731-07 9.W1-07
ag 27 7.771-23 7.77113 77741-13" 7.M7-13 7.773-13 7.771-38mc 38 .001.00 5.721-35 5721-35 1.721-2S5 .726-25 010
.1 27" IS91.0 *+ .99140' 499 9 944469104 1.691404 4 .9914PIE+04
at to 7.451-26 7.161-11 7.161-1 .61l 7.16111 7.113
ai 39 S.60E-38 4.16-33 4.781-33 5.144613 6.13 -13 6.1131-3:186i30 00100 Y.-3 .901-3 3.531-33 41.613 .001400
el as 1.04-l :91 1 11-0i 1.199-01 1.261-011 1.3 I0 1.331E-0
cio 29 3.871-0 4.491-07 5.161-97 -t 6.217 .1-07

ci3 501- 1.391-12 2.34.1 6-12 4-33411
ei3 .2-420 A.I0E- 6.7-3740135 .962 3970

of.12 32.34-31 2 .36-E31 3 .53 31 4.373-31 5.291-31 5.271-31
totals 5.751.04 5.756404 5.71*04 3.5104 5.756.0h U.NA40
0 flux 9.3847 .810 .31407 9.38E407 9.273-08

*ase2h: fae-f 9.1d erit based on ble, ISAS, 3.00ewtX. 30gv8/tu 401 h2.d'S U83u2 actcindee page 38
power. 1.4681-03uu. buernup5.S.36E03.wd, flux. 9. 35! .O~ncuedZ-mec

0 uacide cenentratiens, gram etema
bass a:fet* eacoressembly

charge Ceecee d ******** d ***06&1- d
he4 2.31.0 2.561400 2.381400 3. l13e603 .561.00O 3.561.00

pb06 S.710 4.503 3E3-03 036.E-037.45-0 7.5-0
p207 4.14104 4. H60 5114 6.318 7301.04 7.301 -r4
p20S 2.38E-53191-053.2103. .6-54.181-05 4.let-OS5

pb209 6.356-li4' E.0-182611.5-l19610 1.031-109b20 3.91-5 437-0 456331:03 5.701E-0 S.70E1-0
pbll 1.081-11 1.17-1 15-Is .31-11 1.436-11 1.431-11
pb12 1.9-11.7-11261-11 1.411 1:431.11 1.3-11
pbi 1.97f1- 9.981-Il IC10-101lf 0131t 1.43E11

bib .001.00 J0.0 010 .0.0 .000011 .001.0bi 09 3.091-04 3.381-0 46.77-04 5.- 1046941-04 6.941-04bl. .0910 .100 00 .001 . 00140 .001.00o .001.00

bWM 6.4236-13 .91-139[" 7.f36-13 7.931-103 1.5431-134 .45113
bull2 1.031-12 1.116-31-1 13.og 1.3313? 15-1 1.6-12
bfI23 1.461-l1 61l .E11.9j21-il211 W.1-it 2.411-11



Sep 03 15:43 1996 pit, flame: tuff9.asm 15A000000-017
1
YOZ0200-021 111V 00 ATCNN i ae3ATTACNNENI XIX . past 32

IA214 I.6~1 17.4 I 3.111 a 92-I 9.011 9.1-11
p.210 60E-07 7 .42E3 O7 .173- 5933-07 9.9!0 9.tmor
po211. OOEmOO .003.0 .001.0 00 .003.00 .00100 .081.00
po211 7I 1- 7.SE-U a.2118 a.77lI 9.ZE-Il 9.41-a
po212 5 643 n 53- 6,712 6. -3 7. 1n r12 3 7 UE 13n-23
pU213 2193.20 2.53! 20 2.N1ET20 .25120 to E a-20 *631-20
P°ZZ154 9.14 3 1.S2S-17 1 92 0 I III 1 . :2317 1311-7 1.31 -I?p.15 3.91M-I 9:60E-8 .039-17 I.011 II!-1 :1.7117
po216 4 Is1, ? 4. 44317 4*741-17 5.e9-1r7 *.*017 5.U217

Pz 1 04E1:1 MsEl 11 IzEvil '1 1E11 1 S1E 11 1: slE1l
rn21: 6 211-33 n 16129 *.61-29 7. 53-29 r.4929 3.3SE-34
p219 1.9S1 14 2.14E-14 2429111 2.451-14 2.60C4 2 61t-14
iz220 1.5E1-14 1.7U-14 1.53E-14 1 .- 114 2 e14 j205SE.14
rnZ2 1.3U1-08 2.6SE-0u 2.263 -S 2. Oa0 2I681 - 2 E U
p.222 * .713-30 6.691-26 7.17 1-6 IT* 5. 26 4.211-31
p.223 *4.95-09 5.33 109 .721 9 6.10 -V9 96.9E-09 seEO-0
Tr2 94 9.1-I 96SE-11 1.041-IC 1. 11-10 1.131-10 lE.-10
re22a 3 633-9 7 .51-09 9.1-09 es It-0e 1.1U314 1.131-08
P.226 2 .21-03 3 E13:-03 3.451-03 -3 4:*09E-03 4 091.03
*223 1.01-11 .73-Il 1.71-l 1 2.141 11 2.14 -11
ac2a2 4.61Ew 5.311-E 6 0sE:09 6.t21-9 7.63E-09 7.651-9s
*c2Z7 .431-C 3.711 06 3.95E 06 4 251-06 4.1E 06 4 slc -6
* 12252 11- 211E-IS z SE:-15 Z4A-S 241E-15 2.61E-15
th226 1.291-26 3.261-24 3.sos501 3.741-24 3.971-24 2 061-29
th227 7nE9-09 .60E-09 91.23-09 9.e5[-09 1 05E U 105E 1-0
th22S 1.711-Ca 1.5E1-05 1 t95-U 2 12E-6 2 25E-0s 2.2s 50
th229 1.331-05 1.539-03 1.71- 03 1.96E-3 2.20E-03 2.201-03
thZSD 1.UE-Ol 2 031-01 2.1M1-0 2.33E:01 2.49-01 2.49E-01
th231 2.941-09 w .s2E -09 29-W9 3 -09a 3 .336-09 2.923-09
th2S2 3 -E 02 * 23S 02 4.56 -02 t t9E 02 5.221-Z 5.22t-02
th233 1.29E-26 1.40E1- 13 1 1-13 1 62E-13 173-13 I1.7E-23
th234 5s3sn-0r5.3 _ 307 5.37 7 07 5 -07 5s371n07 5.37E-07
po231 5.16E-03 5.573-03 5.E8o03 6339E-03 6. 79-3 36.7E-03
p"232 120- 26 5441-1 1 *.96E -Il 211-11 4.211-26

.se2h: for-field crft based on b 11S5. 3.nwt. 20od/mtu 40e h2e2 3X ue2 actInIdos Paos 39
powers 1.465E-CaO burnu-5.361EO33mwd ,fIux- q9.2NE1 n/m**2.oec

O nue tde concentrations Ira atom

charge **...-* d ***-*s d ,*J1 * 1:d *****.t dl
p.233 1.45-06 1.5-06 1.45- 06 l.E3e6 1.443-06 1.441-6
P0234m .ls81 1- 1sll lsl1 1.6le-li 1.81g.1I|I-^11~gI ~ggj
p.231 t.WE312 s.00 3-1E 1 U2 9.081-12 t.0- e.tE -12 sOSE-12
p.235 .001.00 .e0 00 .00E .O 6 0E+1O .E000 e .001.00

u230 3.191-25 1 6E4 21 3.91-21 3.62E-21 *tSE-21 1.9-26
231 2.73 -32 2.943-17 31 07 3.373-17 3.51r-1 3.5s1E-32

u232 6.211-07 6:741e07r r741- 7.2 1-07 3.211-0 e .111-07
uZ33 9.92E-02 1.07E ol 1.15-01 1.23E-01 1.313-Il 1.31-01
u234 9 9.3314 s 0 c351.0 t.381+00 9.1OEOO 9 421400 4 Z1.0
u235 7.11 +02 7.1.E+C2 7081E+02 7.07102 7.66E402 7.016N02
u236 1.77 #OZ 1451.02 1.TIE.02 1.73o.2 i.n75142 1.71+oz
u237 4.49s-13 1. 41-6 1.14E-06 1.141-06 1.141-06 6.96E-13
u238 3.4 +43. 3.643+04 3.642+04 3.64304 3.63E*04 3 631E04
uq239 1.12E-22 1.12r-07 1.121E-7 112E-07 1.121-07 1.12E-22
u240 1 03E-40 2.0S3340 4.1tE-40 *211-40 1.33E-39 1.33g-39
U241 .00E.00 .00.00 .001.00 .0000 0oE1o0 .0O0E-O

np255 1.945-12 3.1-12 3. 123-12 3.12E-12 3.11*-12 1.64E-12
np256n 7.45r-2E 7.416 l 3 7.411-1 7 .4E-13 t.E0-13 7.40E-20
unp23 6 5.30E-07 5 E 107 .141-07 .51-07 6.971-07 6.97E-07
W37 6.19E.01 4.15401 4. 01 4.1*E0 4.134l 4 01 4.11E+01
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n38 1.17E-14 S.5ZE.- S. If. It. 1.514 5.5-07 I 9 11
np25 2.44 15 1.6UEg7 15 21057 1562 8 1 .621E-05E :359 17
npZ4Oa 8761-43 1.733-42 3.101-42 7.01t-42 1.141-41 j lg-4i
np240 1.SDi-40 1.19E5iS I.1I515 1.19E-1S 1.19E5. 4.66140
np241 .001400 .005.00 .001.00 .801400 .801.0 .001.00
pu236 3.39E-10 4.031-10 4.0510IS 4.031-10 4.03E-10 3.lSE-10
pu237 9.21t-16 6.79-11 ?.D4t-U 7.2514 7.51t-14 1.761-16
pu238 0.321-03 6.351-03 *.4sA 3 3.341 t :.01.-03 0.275-03
p a29 1.16140 1.245401 1 321401 1.391481 1.4,1.0 1.475,01
p240 l 121-01 1d61-01 1.315-0 1461-01 1.61-01 1 .6-n1

2 1.6E-OS 1.711-05 1 9311 2.151-03 -.37E-:5 166E""'S
1.lOE-06 1.26E 6 1.9-6 -6 E6

pu243 
7
.

66
"E:1 9.611 16 1.19E-15 1.4E-15 1.72E-15 .73E-30

pu244 4.241 -0 1.221-9 2.27 E29 4.0)5.2 6.381-9 6.8-29
p .00100 1.S3E-40 3.06E40 6.115-40 9.9E3-40 :OE#OO

pul6 .O01400 .001400 .00400 .00500 00E.0O S .E+OO
aa239 3.S°E-53 4.45 -20 a .61-28 1.691-30 6 331-20 6.341-35
eS24a l.71-32 2.04E5t7 2.32E-17 2 2.90E-17 2.90E-32
sam24 3n95 04 4.47E -8 3.05-04 1.723-04 6.361-04 6.365-04
sm242' 6.31-03m 7.303-08 *.321-8 8 9 15-07 1.0 -07 3E
aSa242 0.143-13 6.075-2 gaff-I 7.6-12 C.4012 1.SSE-12
_243 2.795-09 3.66E-09 4.69-09 .89-09 7.295-09 7.291-09
aeZ44a~ .0054OD .0E0O0 .805400 .001400 .05E400 .00E140
a0244 7.673-33 1.0OE-17 1.2817 1.611-17 1.995-17 1.99E-32
_m24.5 .001§00 2.93E-41 5.971-41 1.191-40 2.095-40 .OE0500
.246 .805400 .00ODOE0 .90.E0 .0Oct"0 .005400 .0OE000
em241 3.43E-25 1.2SE-H2 1.461-22 1 .6E-22 1.03E-22 t.121-26
..242 4.471-10 1.23E-9 1.39E-09 lS1E 09 1.73- 09 5 E-10
ex243 2.69E-15 .0E1.14 1114 19E-14 1.441-14 1.41-14
c.244 1.175-13 1.571-13 .011-13 53E-13 3.135-1 3.0L1-13

1 as2h% §fr-feltd crit based on blu 15xl5 5.00..tz 2a wd/;tu 401 h2e/ 32 wo2 actinfdes pset 40
power- 1.46 5-03m. burnup-5.3618E#03.Wd flux-. 9 214neu2-sec

0 nuclide eencentratlions, gn atoms
basis -1l erepctor asseeblysharge * 8 - d *i***i* d -ji1*A*C d .**04* d

CallS 6.955-IT7 9.73-17 1.4-E 1.11233-6 1
c26 1741-9 2.63E-19 E.5-9 .0-197605 701-1e 245 E192a 93iEl 7El 6eE l9 7 MIE

c-247 8.105-4 1.345-23 2.121-33 3.251-33 4.03-33 4.03E-23
Cal4O 3.741-27 6.741-27 1.161-6 E.~2 .01 26 3.41-26
' 249 3001.00 7 64S -3 1. 3157 j.l7-g 3.5537 .001O.
C6250 5.512-43 1.88-42 1.91-42 3.525-42 6.00-42 6.00-42
6alSI .0050 00 .000 .40f010 .110 0100 :00E.00

tetaa 2 3.735404 3.735404 73E.14 3 73.04 3.73+104 3.7314
0 flux 9.205407 9.28E507 9.28*07 9.23E0? 9.27E-03
0 lq array has 20 entres.
0 Sq array has I entris
0 3q array has I ntries.
D Iq array has I ntiles.
0 4q array has I ettles.
0 54q array has 12 antnles.
Ilibrary Infermation...

croes-oectlin data taken from pooltion umber 5 of library on unit 33.

;:: 10

et*-lns *t ontrol moduloe oa2 ltibrar
used a ttse-dependent neutron spectrum for ackh of the above posses

pass 0 applies start-up fuel densiltlas
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pase ta applies mid time densities Of nith library intervalfirst liray Sedated wase...

csae-es tea control module sas libroryused c trepeflPandent neutren spectrua ter each af the sbove passespase 0 applies start-up fuel dens1 tiespeas n applies Mid tim densities of nth library interval
ii::J tr*{s a~edfl*i:.!:;;;.n.**.o*aeaseaeesaeeee.ee..s.aeae-aesesseecs*e*es*s

prelim lur arfien-a binary working ibrery--Id a 1143
a* made from modifid cardtimage arisen-s libraries e of SCe 4*2 5ate free the tlight element, actinida, and fission product libraries 0dey data. Including gaes end total energy, are free endftb-vt

neutron flux spectrum feters end Tress sections mre *urnueed frarhte preasl- case up atinlsct nuclides n the scate - rup- l5braryfiesien product yields rer from endf/b-v

a dfoten libraries use en 1S8energy-Sroup structure
the photen date are from the master pheton date baerc

prowuced to include breasetrablung ram uoe matrix
see Information above this box (if present) for tlter updates

O .othber dentifiection end altos of library.
0 date set nae ftMUfMOo 3/2911906 dte tar producedO 1697 totel mater of muctides in library

639 umber of light-element nucifdes
129 numer of ectInide nuclidess 79 meter of fission product nuclides

0 ..93 onuber of nonzero eff-disoone I matrix elements
1I as2lh: far-fie d crit based em baw ISlS, I.O stI 20ewd/stu 402 h l2e S ue02 paes 41powers .300.. burnup- 6702.mwd flux. 9 i3H07n/ctl-aec
0 kSi0 (note, k-infinitis tclad en moderator absorption. era correct only, If correctl weighted crostsaections are epplied.)0 inaie eseesee d nsaaae d esseleed eoee*ee 4 ecoass dproductions I.2 27954' 8 06 122S 21'E 8 06 i.123340 . 6 osS3lE+SS 1. 4290941.04 18 29093t.06abeorptioen 9. 90803l1e05 90.9123651e05 . i64651+05 91:203531*05 9.9240361.05 9S924015Ee05t Infinity 1.2392511e00 1.2390721.00 1 43890 I. 236991e00 1.t385021.00 .1385031.000 initial aesses. d easceas g eseesce oceans d esasecd

abaerpti ens 9.79535 9E#05 9j9043155 9.000555IO05 9*4025991s05 99405056e05 9.*5050451s03
aba. fres. I1 37245E-02 1.15333211-2 1.1688651-02 1.154052t-02 1.198UU81-02 ti19S804E-02I aelsh: far-ffied crit based on hi. 15315 3INO lgW1/mtu 402 hlo/ St u h fission products page 620 fraction of total c r sorption ratepowers 0 00u buruup 6ft2.mvd flux- 9.331#0?njcal*2-ce cO tia t

gae****ods** d '- a d * ess** a d ** S**** d

eai69 5.410-03 S 5L.2-03 1.431-03 5. UE-03 5.64 E-03 54Su5 010 7 O73-04 7l $04 LOB! S $.42-04 S8642 1-04S1643 513031- 04 514161.04 5j99E-0 6.311-046.i31-0 6.431_04
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MISt 1.7- E le. .96-0 E .12E-0 .121.0
1h103 2.493-04 of: 4 If.1-421!-41110

NdIS 1.430 1.78104 1:51II04 E.410 1.604 .7-0
cO133 1.321-04 1.403-04 l.431-04 1.541-04 1.641-0 1.441-04
6.147 9. 1.041-04 :.0 t .l6£-0 1.221.0 1.22E-4
te 99 9.541-OS 1.5 10e4 E: 1 1.ut1-0 1.16E-U 1.E-04
rd14S 7.491E-0 7.E9e-05 8.t1.-fl a.5 e*-0 es 93 0 9.330
cdIl3 6.5-0 os L731-05 3.9E es 9.0e1 OS 0 e9. 5

95 5.191-05 5.5I1-0E :s O e.47E-0s 6.471-OS
6.512 4.44E:05 4.6 * 05 3.29505 5.420 UE s .05 e 591-0fE3
NM157 4 .93 9e - 0. rsE e e5 4.7-0 es 4.s33-05
Sol0 3.23-S 34 31-05 3.71- 39- e.:253-OS 4.253-0s
kr 8 : 9241-OS 3 . 4-es 3 1 es 1. 30 * e 03-05E
ca135 2. - 3.~es s 1 e61- 3 .35 5 3-O 5.713-05 3 713-05
rulOi 2.31E-05 2.45E-0 2O59s15 nE os j:2E:O5
priI4 2.22E-S 2.361-0 2.491-0I :s .77E-s res
u153 2.14E-OS 2.273-OS 2.11 EOs . E. e5 p.69E1-S
.139 1.tZE5 1.933-05 2 4-0 1 6aO-'S .261-es .263-05

sill e1.74HIS 1.405 nE 74160 -e S .7EK 0mI 1e.7s1-Os
ba137 $.8e1-0 9.31-06 9.7m e .0sE- K .e1E S . 0*105
pd105 I7.81-06 880 1-06 .3E5O6 9.903-06 l1.1-OS 1.SE1-05

r 93 a.2s106 V73306 .l't -0066 621-06 906E-06 9.06E-06
1129 s5.71-06 6.111-06 6. 61 4.841-06 7.OE-06 7.r:0-06

ag109 5.27E-06 s.731-06 6. 21-06 4 .70E-06 7 06 7. 01-6
usd1 44 549-6 3.631-06 6.171 -e6 2 6.606

o 97 4 4121-06 3.371.U6 4.833,6 4485 3-6 5.141-06 .141-06
Jr 91 1 92E-U2.04E-06 2.143-06 2. -6 . 9-06 .91:06
d152 1.S2E-06 1.711-06 E 90E06 2I1IE 2.E-06 2E-06
v2 9 1 18961-06 2.71-66 2.131-86 2t2E 06 2 291-06
ulOl 1.01-0e6 1ssE-06 1.67t 06 7.011-6E 2.1 06 1 06
p819* 1 s.E 0 1.16-E06 1 7E-04 .791-06 UC-06 1.9tE-u
r.l 2 1.13-0 1.06 -06 1.70-06 1.79-06 M.E-06 1. OA6p81489 I.441-06 1.14E-0 1.-31-:6 1.2-06 1.913-06 1811.06

MM14 1.221-06 1.E0106 1.3671-614-0 1.2EE166 1.S21-
MaISS 1.04e-06 1.111-06 3.71-06 1.243.S6 301 3e 1 :33E 06
WniS 1.033E-6 1.E0-06 1.171-06 1.2E3-96 1 301-86 1.1E006
.140 9.741 - 141-06 1.101-06 1.13 -86 1.221-06 1.22 a-6
zs132 8.8117 9.63-07 9r 9E107 1.l:51-6 1.13e6 1.101-0

pdler ngoE~~er ess~ver oo~oer .UE er 1.63 6 E. cp8107 7.801-075.193-07 9.01-0 0.2-71031-66 1.031-06me 93 6.02E-077 4.319307F 6.71-0 .141-07 711-07 7.511-07
*.100 5.:84E- 7 6 6219-0 8.r-*7 7.291-07E

x14 5761-07 2-7 6.483-07 8.4-7.910 10
xr 92 .441-7 I.I32-07 5.213-07 5.501-0 7.7 .07 578-07
1127 3. -7 42I3-07 4.11-7 4.771-07.01-7 5.E-07

rulO 3 731E-7 3.9E-07 4.21-07 4.451-0 4.891-07 4891-7
Jr 96 3.41E-07 87-E 4. f ll-7 4.3-7 e 543- 0 4 1 4 7
ssa2h: far-field crit based on his ISNIS 3.6outz iDod/utu S s2s/ ax Wo2

fractien *o total *6Iorotln rat
powers .Oawb"urnups 6702.mad ftux- 9.* j.E cat1*2.oc

Inll 4****** d *-***** d 4****** C *0*0I * d **** d

ud150 3.124307 .451-07 3.31-07 3. 1SE- 4.06E-07 4u0 e7
Rol~ 3.21-8 .1-7 3 .501-07 3.-07 .9-7 .917
xii 9 2.48107 1 . 110-0 7 136 r .E8r-07 8.9E1r .63 07
br 31 233107 .47o-07 t. -er , 21-07 2.903-0 2.9E0-7
rb 6 226 E 07 .41E-07 2.54-87 7.730 2.13-07 2.111-7
Wdlii lI "-E7 2.21-07 2.161-07 2.30-0 2 507 2451.07
sr 9 1961-07 0.0 -67 .207- 3.32 o-0 2.U- .44-07
.ars 90 11er07 s.92E e7 2E031-07 e E.8107 2206E87 2t2e6tE07a14 1.4107 1.533-0 1.107 1.2107 1.811 07 1 I11-07

l0

0
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t.lSO 1.431-r1 s 7 1.1.. 6oi-07 1.69E-07 1.731.g7 i.n~78t
rb 67 12301-17 1JtE 07 1:44E-e7 t.S4E-e7 1.62e-07 1.623-e7
as 77 9. 0 9.0 13Ut 0E.7 tE111 or 1.1n1-7 1.17-0

pII 7.68.08 3.221-0 E.64 .1-a .6-896108

E08~ ~ ~ ~ ~~~7410
IdlOD r t Z *Z Ll e e * s *S~e 6 U e E

rd S 6 2 1 : O J 6 .4 n E : o t e z r o~ t s E : e s 3 E e

PJ147 7.671-08 9..71:- . 9851-6 r 7 l 7E48E-08
me 9 4773.0 5.071-08 t61 -0 .618 9.8 4148 OS
*b1il 46.71E-08 e1E-Et 5t.I 5.61,.m1 e .921-08 5.92E-
*ul55 57 2E 6t-08 *Eo 6.lE-08 I-E et4c-0e 5.19148
shl23 3.82E08 O*.06t-0: 4. 

3
Itf I.-S et E.-0 4.9E0

o,16 3.323-0 3.161-8391 4.0-4.00840-0161o 1 nE I .l ssoJ* OE-e ee OS
kr 6 3441-08 U .651-E8 E: U .071-08 4.E108428E-0
tolls 3.16E-08 3.361-k E. a 3963.08 es 6u-U
bol3S 2AE0108 :T .70- E- 1301.08 3.741-08 .74-U

ts o 2 341-0 7.s38 N02 s2EE 3.46E-0J 2 2.793-08
tellS 2051 t 3.181-08 2.323-8 2.451 2.591-0 m 8 .93-
WUlO 1.7-81771-SE8 I.8- E401-O 2.44 -68 la:1ruloo 1.S7 as TYm s e-e §oe u s2U

tb1ss 1.711-03 14.UCk 197- es 213-08 2.24Eet 2.241 U
WUl2 1.431- U 1. E3 -0 1.31-8 1.731-08 P1-6081 i.3.le,
gdlll 1.38-08 1.4t8 U 1.19-0 .701-08 1.811-0 11.08
nd142 1.111E-U 1.25sEU 1 401-08 1.s61-8e 1.723-05 1. 21E38
bW1U4 1. 071-0 1t 2E0 1, 31-08 :0 pg61.03 6e *63se8
11 S 1.25E1-0 1.321-t 1 1.41-08 * 5S0 * sI-et

"10 1 .o2S- Osol4S 9.773E .0.81I:f~:~: :1U~~s
Smil? 1.0- 11120 18 : et 1*X9ewet n:
pdl04 7.201-09 126 9.19l-E t.e11 -08 1.- 12C-
nli9 s. QE-09 9.11-t09 9.71-09 1. E1-U8 1. 8E 3O 1.081-08
edll4 s010E 09 r711: 09 9 :E10 9.97E 09 1UE.1 1 :U::Ig
n~lS r-tteX oo n403- g O :1E s9 9. 9 9.

d7164 6.521-69 7.1sE t9 7 : 8 1 -E 09 9.18:-019 9 :109
dr162 6.031 09 6.11 9 7.21- es8r E 3- s.473-09 . 09
sr t I *.321-69 67tE9 7.091-t9 ISE?7 1E: t9 "9
1dIn 5.97 -09 4.421-9 6HUEsU9 E a e 3 0 29 9

*93 SS 86E 09 
4
. #I-O 4.981-0 5.:36 6.021-09 6.62s-09a, 90 5.931-09 6. 149 ~ ~6.819 .0109 6:.6634:~9 5.627109

St 2 4.311-09 4 371- 4.84-9 .101-s.3 e-9 .37 -09
sn126 3.671-09 3.911-69 4.151-E0 4.391*94E1es 4 03-89
sas2hz far-field grit based /n hw l stS 3.ooutSw i0 tu L@z he88 Uo2

fred SIn er totet eorprt ian rete
pow~r- gom burnup- 6702 mid flu.- 9.131.07ae 2-ee

litale 8...... d O******* d 6**oe d *t**** d *eo**oe d

Se 7s 3.30E-9 n 511t9 nE:" 92-0 4.133-09 4.133-09
so 96 2.641-09 o296E-69 3.31-0 .631-09 4.tS31Es 4.931-09
eu154 J.17E-09 s .661.39 3.81-09 *4.101-6 9 4.323 -~ 3.91E 09
sf124 2.743-09 3.921-n 1.9-09Ej 3.17 49 3.451-9 3 t9
hr 79 1.316 3.os 203-SnO e 2.44-9 .41-09 .031-09 3.531-0
hol56 1.911-69 3.081-69 61-09lg 3.44 -0.3-09 3.31-09
ed2lO 10-9n ON 1:.73- 1.973-9 2 3 I2- t 2. 09
rs'ee 75 1.92- 2.0£-69 3.20-9 3.32-9 51-9 5- e9

5.130 1.451-69 .144-69 1.216-6 2.003-09 . 910n 2.19 n-
163 1.431-6 1.3-6 .810 1939 3101-9 01-0I

09107 1 28E-9 t 41-Y 1. 46e39 1.231-9 91-09 2 1S9t
hr 62 1.391-69 1.5319 n 1 67E9 9 13211E09 961-ts 1 U.1-09
1x913 1.541-E9 1.64-9 .74E-69 1.Ul--s 1.941 W 1941E-09
Ix129 1.12E-69 1.709 142E 9 1 .5816 1 75 St 1.751-69
*nilt 1.111-69 1.8-9 es 22E-9 1.331-09 1.400IE 1 403e-09

0

0
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es 37 1.310 C. 7-9 .74 ?E769 1.7609l.3 9
anl22 9.492-10 1.It: .0g7E Ot 3 0 E .19149 1. 91-09
ed1l6 9.""O 1.00649 1.06E-09 1.121-09 .1.80
t.126 7.09E-I0 r.95E10 5 5U-10 9.SIE-tO 1.06
anl2o 7 O5E110 7.SOE-10 795E-10 *.40E-10 6.S66-10 *.16-10
,. 73 S.45 1-0 5.79E-10 6.136-10 6.461-10 6S2£-10 6.12-10

g 746 1.93E-30 2.651-t3 2.17E0 2.2tE1-g 411-10 2. 1 c1

he1S5 1.92311 2040 l 2.2 04E1 lo 2j.04 t 3 J 4 llo2t3E 1. -0
lr6O S 755E11° 653E- 1 3E .1.250E 9.19E11 9.19E 31

6.144 S.UE111 2.16E-10 2.161-10 2.1SE-lo 2.151-10 7.05E-11
Ve12S E.071-Il 4.5tE-11 5.141-11 S.7E-I1 6.341-11 *.34E-11
t.124 3.23E1: 3.896-l 3.761-11 4.OI E 4.12E-11 * 2E-ll
er U6 2.53E-11 2.S2E-11 3.11E-ll 3A2E1- 3. 7 E11 3.E1-11
or S7 2.11-11 2.54E-t11 2.7ZE-11 .t66 1 3.021-tt 3.021-11
snl6 1.56E-11 1.76I-11 1.97E-11 .20E-11 2.4-11 2.431-11
nb 94 1:35E-ll 1.451-11 1.SSE-ll . 1I-1 1 1.771lI
go 74 1.10-11E 1.166-t1 1.23E-11 1.30I-11 137-11 1.371-11

76122 35E-12 6.241-12 9.1-E12 1.02E1-l 1.01

Ic 72 7.65E-12 C3.E3-12 6.621-12 9.126-17 9.*21-12 9.121-12
*r166 5.8UE-12 6.0SE-12 .151-12 7IS4l-12 S5rEI12 * 57E-12

ul'o6 5.971-12 1 .9- 11E 1:.20 11 1.22- 11 1.:3 1l 5.5E 12
*bl25 4.611-12 5.9SE-12 S.9JE-12 *.OOE-12 6.03-1 4.02E-12
hr 6S 9.43E-13 2 .N 812 1.236-12 1.39112 IsntI 1.5762
nb 95 2.55-12 5.50E-11 5.49E-11 5 49E-11 S.tE11 *. E-11
at 95 1.141-12 5S92E-11 S 692C-:115.91E-11 .91E-lI 4lE-13y9 1 IF 15 OS tE I _1:93g 315 OE1 lE1 E1
tr167 1.930 13E 1.303-1 2.3 2 .961 39E1 I 132 3.6113

IntiVs 3SE-1 5.50E- .49.;d~ . 23I S*791,^ I 1. .
r 91 2.t 11-13 511E-11 5.112-11 5.10l- I 5.092-11 1.111-13

2.123 1.E-13 1.36E-13 1.3aE-13 1.991-13 1.91-13

be9 3" l2 ' ta :1tEE1 2t tE151 t : 1:99 t 141

2.17 3.031-13 3.00 -12 3.516-12 3 021-2 3.93-12 1.721-13

*nl25: f .10-fedc16 b.7cEdl en s1515 3.E-SsZ llgwd/tu 40 1,2E.1 L .
tbl6 4 IT-1 l.oE-d 1.S5E14 1I 7-*0t4 2.09 U 04 2.2ol9%u

power- %mLWA Ormtlrn I totat abso tenrate
In.WalLe .ee ..'.d Ic.f_ dL... g .eee *:j***. d

edllS 2899E-14 3.486-14 9.153-14 4.9E-14 3.746-14 S.74-l14
pU143 2.141-13 *.92E-14 66-1 *365E-10 4.94E-14.14
col43 2.41E-1S 95.4D-10 I 59 9-10 1905E-10 9 5 S 214
be 9 2.1-1 2.66.14 2.711-,14 2.66-14 3.011-4 3.1-4
at19 7 121 51.-1l 1 6.0211 1.09E1- 1.091- 2.811

eu157 9.14E-19 1.651-14 1.5SE-11 1.176-14 t.23E-14 1.2314E2

cni:4 3.b93d-1 . 4.91-15 5.066-tX 2.1 4 IS h1e7621 6. 1-1
pr126 4.226-15 6.226-15 .52E-15 *636-19.131-15 5.321g-15

imall4go 2.97-15 1.37E-12 t38E.l f 1lBI-ll.532- 2 6.50616
.n23 5.306-16i 3.771.15 1.77-I 3:9.76I 3.1- 3 3.16616

2h160 4.821 i3 - 4
161-4196142061 E.46-1

edilS. 3.186B-16 9.316-14 9346-49361 9.40E-1 .7E-17
sell, 3. 636-66761 .8-36761 6.6a 1 511

cbll4 2.11117 1.666-1 15115 E . OEl3 l 2 S. .19-17
21dl49 1.2111-I8 2.241-18 2.:426. 8 1-82 I1-:14,l 1:01-18
Pall8 I:U.11 4:f2I:1'4 4:932.: 0.361 4.941-14 1.131-18g

SUM 9:411119 '13"E-'0 9.59- 0 .9-09521 .12
eulS6 .141-9 1.56-11 1582-1 91.9-11 1.611-11 1.841-20

.ass2h: for-:f~eld cSrl based en 04w 15.15, 3.00.v.23, od/stv 405 h2o/ SI uo2
poser. 1 468 -"c. hbarnup.6 70231100lowd, flux. 9. 231e0n/cc~.q2-ee

I
0

1

flslen preducts Pag* 45

light elements page 46
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° nuctido eoleentratiens from stems
f o asr ,emoty

tharge r d **e*e.. d :d **r* d
h i 3.181004 3.38E.04 3.1104E 310 3904 3 9713.4

Ii2 9.471-07 1.01-06 1. :063u 1110 .3-61110
Iu, 3 1.46E3-1I 1.7 I1 1.30111 1.60111 1.62 11.513-11A
b 4 .001.0 2.0-52.2.5 .31-I231 .00*0

he 3 .20E-09 I.S5E-09 I.861E.9 |.11-0 7.491-09 7.49E-
he 4 5.2g-Os 5.63-0e5 1.2I-es 6.25E-05 6.11-05 6.s8E-es
he 6 .0.00 0 .00Do00 .001.00 .01e0 .001.00 .001EOO
no 20 6.33-06 .n73E-06 7.121-06 7.11 7.9I-U06 T 7 E-06
r 21 7.11-1 7.96-10 £.851-10 9.79310 1.0 E19 1 1-0E9e
nm 22 4.16I-0t 4.42E-O 4 6tE-OS 4.941EO 51.20E-O .20E-O0
no 23 2.60E-30 2.61f-1i 261f-15 2.61f-15 2.6 1 611-3

Ea32 116-I 1531 .4-I1111 1 E 1.543 1 1113-11
na 23 7.133703 7.53 101 03 14 7.133E40 7 03 7.133103
na 24 9.661-24 9.553-09 . 51-0 9.53-09 9.110-09 9.51-2
M 249 1.591-30 1.57n-75 1573-11 1.57-13 1.578-11 1.571-30
net 25 *06E-60 6:I I-25 9.9E-25 110E-24 1.201-24 1JOE-39
*e 24 4 073-02 4.823-02 5 071-02 I.32E-02 S.563-02 5.5e6-02
mg 25 7.793-08 8.691-08 9.63E-01 1.06E-07 1.16E-07 1.141-07

26 9.67-07 1.011-06 1.0E-06 1.121-06 1.101-06 1.38106
no 27 7.773-28 7.79E-13 7.79E-13 7.79E-13 7.79E-13 7.79E-25
:a 27 DOOE+OO I.7-25 5.74E-2s 5.74E-25 5.74-25 .OOE3O0

l2 I 499804 4. 4 4 91:E04 4.991+04 4.99E+04 4.99E+04
el 21 7.163-26 r.00E-11 7.0e8-11 7.081-11 70r-EI1 7.0r1-26
tl 29 6. 133-3 6.tr7-23 7.64E-2S .45E-23 9.301-23 9.30E-3

ii 30 .0E010 5.07 -33 1.97E-33 6.93E-33 6.091-33 .0OED00
of 28 1.333-01 1.40E-01 1.43E-01 1.551-S1 1.62E-01 1.62E-01
of 29 6.62E-07 V.423.0? 1.215-07 V.1SE-07 1.011-06 1.1E1-06
l 30 3.44E-12 4.10E-12 4.33E-12 5.64E-12 6.54E-12 6.154-12
*31 8.973-40 1.068-24 1.251-24 1.461-24 1.701-24 1.70T-39
.132 5. 73-31 7.49-1 p.13- 1 1.333-50 1.021-30

totate 5.73E 1:0 5 E .751 e4 5.75140 5.731:04 5.75E104
0 fluX 9.23E107 9.23E107 9.233:07 9.233407 9.231-et

ss2lth for-field grit based on blw 15M1S, SOuetS. 2thwdftu 402 h2oI 62 w2 actinides page 47
power- 1.4601-03e.. burnupw6.70236#03mad flux- 9. 23EOrnfe"2-eec

e nucillds Ceneentrstenv. grm ateo.
charge ***~~* ~ ~ ~ ~ *ng1, reactor 0assmbty

Oaers, * **** d ******* d **@e**"* ela4 ** d ****G* d
he 4 3.561:00 3.921:00 4.301e00 4.701+80 5.10:E00 1.111400
pb206 r.453-03 5 613-03 9.65E-5 1.123-02 1.263-02 1 26E-02
pb207 7.30E-04 *.22E-0 9.20E-0 14 .02-3 1 133-03 1 1I-0I
pb20t 4 E1tE-tS 4.713-35 5.23-0es 5.65305 6.471-O5 6.47E-O5
pb20V Z~e~e~1.03310 1.11- 26l-10 1.333-10 1.113-10 1.113-10
pb210 1.701-05 6.153-OS 6.191-0S 7.041-85 7 - .49E-05
pb211 1.433-11 1.51E-11 1.59E-11 1.6rE-11 1.75E-11 1.76E-11
pb2t2 1.631-lI 1.SIE-ll 1.59E-ll 1.6S3-l 1.76E-11 1.76E-ll

rb24 1 30E-10 1 ME-10 7 51t-l0 1.611-10 1.r1Eeo10 r1TE-10
.100100 .400+00 .0o0e00 .603.00 .0E03*. .00E0OO

b1209 6.941-04 0 .211-04 9.621-0 1.12E-03 1.2E-03 1.2tE-03
bfil~s .01.001 .0E0100 .0E0:00 .0E02.0 JOE:00 .001:00
bl210 3.513-08 3.761-03 4.061-01 4.33E-01 4.611-08 4.616-08
bIl21 8.451-13 8.E93-13 9.423-13 9.91E-13 1.043-12 1.04E-12
bl212 1.563-12 1.UE-12 1 5.1-12 1.59E-12 1 67-1l2 1.6I7-12
b1213 2M41E-I1 2.UE-11 2.931-11 3.J 21-lt 42E11 .1 31-11
b1214 9.6 -11 1.04E-10 1.12E-10 1.19E-10 1.27?-1o0 1 27-10
pe210 9.s1E-07 1.04E-06 1.123-06 1.2oE-06 1.27-06 1.261-06
pe211n .OE300 .0E0100 .e00:00 .002:00 .0OOE .001:00
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p.1 .41.a E.71I IOld E.10 7 SE.15-7 I.1517
p0212 7.13 23 r E57E.23 7:94E Jr . °6E 87152 3.781-33

po214 1.55E t7 1.UE 1.54E 17 6 7 1 1 .17

p.2215 1.1711 1.243-17 6U- r~ .37Il -E17 ? tE 29} 6.47E-17p.216 1.1217 E. 7 4. 1 .'.661-17' ' 61-I?
I.1 S:IRf 1.3-11 1.711.118.- 1. 98-1 .8.11
CutZ7 .930-29 B3 5-29 r.8e- 9.23-2 3.271-35

.n19 2.61-1 .711 .111 3.6-4 .1-1 3.1-14
rn20 2.031-14 2.91-1 I.31 4 E.3-11 245-4 2. .1.
rn22 42 "E.0 2.391-08 3. E: 

11
j 3.2!:0 3.52-S

r222 4ME13 8.61-2 5"- 6 E.01 2 .4-32
ra23 4.0S 6.87-0 7.51 .2-9#0-9 6.39
rR24 1.lt-10 1. 2-10 1 321-10 1.E- o 1.4SE-10 l4s o10
n225 1.131-08 1 25E-u 1.3E810 1IIE-0 1.64E-0 1.851-O
rZZ6 4.09E-03 4 415 33 *.n3-03 551-0 5.373-03 5.371-03
nZZ3 2.14E-11 2:27-11 2 31E 11 24 2t11 2.6tE-11
cZ5 74.63-09 34. 609 9.321-es 1.e2E-t8 1.11-s t1.111-08

mc227 4.51E-06 4.78E16 5. 5 j0-E06 .61-0 5561.-0
eciZ$ 2.61E-15 2.t 7-Is 2.9-15 3.IE -15 3 I27I5 3.3715
tk226 2 E129 4* 0E24 4 43-4 u .41.t-24 931.1-30

1227 5.0108 I1 E11-08 1.17E-0t t UE-08 1 291-0 1.91-E0

th229 2.20E-03 2.44 10 3 2. 844- 03 3.20 3.20E-03
thaS0 2I49E-Cl 3.6410 2.791-01 2. 1- 1 :.09E-S1 3:091-01
th231 2 921St 3.4E-09 3.36-09E .3- 3of-09 2.90E e9
th252 5.22E-02 5.551-E2 58 tt-02 6.311-62 6.541-02 .55-E92
th233 1.731-28 1.081-13 953-tI .5a-1t3 NE161-13 2.161- 8
th234 5.37E-07 5.37E-07 5. - B?6 e1E71-0 5.373-r
p231 6.* 9- 7.11-0Net ?.8103l1-63 E .71-03 8 .37-03
"p232 4.21E-26 4.45E-11 4.7 -11 4.94E-11 .191-11 5.19E126

eas2ht tar-ffetd erit based on bu 151, 3.8ut3. vE 4d/ut2 E 4O2 h2ef 62 uo2 etinldee page 48
power. 1.4681-03mm, burnup.6.7023E+O3mwad flux .. 9 3107n/em**2-SvC

0 *aclue ewncntrette, gram ateps
eh~rge*..... d e'~~basis!:a min!le reactor eassambty

chor, ******* d * ***** d 66**** ** C * * d ****** d
p.233 1.44-06 1.44E-061 1.441-06 1.4"11-6 1.4E4-06 1.441-06
pe234 11E-1 t.t1-11 I I 1t 1t1eI 1.t11-11 1.811-1
p.234 *.UE112 *.UE-12 8.081-12 *OtE-12 6.08E-12 8.081-12
p.235 O.0E01O .00"1.0 .00110 .0ew0400 .0100 .0101070
u230 1.9sE-26 4.071 -21 * 52E-21 4.71.3-1 1.17E-27
u231 3.5tE-32 3.10-17 4.011-17 4 .2e-1r 4.431-17 4:43E-32
u232 X.13-9e7 .691-07 9.1711-67 9. 4E-07 1 01-06 9 "E9917
u233 1.e313-e011 1 .391-0 17-1 E1l- 1.621-01 -1 - 1O
U234 9.423400 9.34 9E7e 0 9. 951400S! 9. IE340
U235 7.063402 7 04E4 7 es302T. %3:*j 7:IIE02 T:NE*002
u236 1.SE7402 1779 1.7 02 9 rl E- 1 0 2 1 E 10 2
u237 6 96t-13 1.14E-6 I.H3-06 11E4-6 1.141-06 9.s6E-13
U238 3:.63304 3.631.. 3.631494 3.3E104 3.Ed3 4 3 631E40
u239 1.12E-2Z 1 121-r7 1. 123-7 1.12E-0 1.1 -2
ti^a 1 .333-9 2.261-9 393 E .641-39 t.421-39 *.*-9
,241 .00. 000 . 000 .e 01.00 .0400E- .00 14e

np23 5 1.641-12 3.121-1 1 12 1.11- 12 51.11 12 1.40-O12
np236a 7 40E-28 7.401E 7.40E-13 7391-13 7.39E-13 7.39E-28
np236 6.971-07 7.38e 7 7 e .7se-07 8.01-7 .601-07 .E0-07

np240. 1135-14 5.50- 87 15141 S.22E141 191-1 87 2.11 4t
143 S 39 E 5 6s2E -05 1.6s29-O 1.1 | 2e-C I@s7 4to I 6
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np241 e.o06o 10E;10 lo0.0 .;lo 0 .001.0 .001.00
pu236 3.131-10 *.031-10 *.03I:10 S.030-10 * .031-10 m 1

p~27 2.761-16 .7-14 g10-4I.91
Pu238 6. 2 -3 Z6E.85 32ffE- 6.Sae~s '153 6.e J1g-0es .23E8-03

pu2U9 1.471*0 5D .240E 15 1,0 32 .IsoS6 o15 135 1*01 1.3140
pu240 PE;OD 1.7041 .9 1 I 39 1
pu241 2.61OS .0 2.E 3E E.061O0. OE 00 HIVOE-O

P42 2.21:06 9 .40633.63 Itf
pu43 1.Ef .0I-1 33o-s
pu44 63*I2 l.131.' 1.91I.j 2.6 4, CUM-94.010
pu45 .0 .0 1.6- 9 .7-9421 .001.00
pu46 .00 .0100 .01.0 00*0 60.0 00.0

aa239 6.344E I 6. 2 7. 945-35
am240 2.901-32 3.20E-17 3 151-17 35 -t2E-1 5 1 135E:1
I.241 S.36-04 7.0e21-0 7. 691-04 6.31-04 9.07E- 4

o.242a I1.4e-07 1.161-0 1I271-0? 1. 91-07 1.50E-07 1.50-E87
6.242 7CVE-12 09.53E-12 1.07E-11 1.14E- I I 50E E1 1.931-12
sa243 7.291-E 8.9-09 1.071-0 I. 28U1-03U a.010 1.50-06
SM244u .001*00 .001E00 .000E80 .0o000 .001*00 .001E00
a.L244 1.99-E32 243E-17 2.92E 17 3.48E-17 4.111-17 4.111-32
s.245 .OE00 .431E-40 5.37g 40 2.50E-40 1.2E1-39 1.491-41
6.246 .001*00 .E0100 ADE+01.00.001. 000 .00140 0000
Ce241 .121-26 242E-22 2.2Zi-22 241E-22 2 1E22 1 .&E626
c.242 S.8SE-10 1.92E-09 2111-09 2101-69 2 .49169 S.921-10
ee2U l S11E-1 1.91 1741.14 1.15--14 1 .1SEU14 1.99-U14
ce244 MO-I 1S 35615113 4 591-13 5.471-13 4.451-13 6.151-13

csn2h: farf told cr1t based onr ISIS 3.5OutX, 20pd/7tu 40S b2o0 It ue2 actinides page 49
power- 1.46-E 03., burnup6 .e231#03mud flux- * 9.2307n/c,**2-ec

o mucrild concentrations. Oran mtea
h. .as is asenalo reactor assembly

charge ***** d ****** *** d * d
ce245 2.351-1* 3.03E-16 3.581-6 4.0DE016 5.921-1 5.92E 14
cO246 7S60E19 1.03E-1* 1.371-l8 reE10- 2 31E-1 2.3113-1
cm247 4*863-23 7.000-3 9.91-23 .37E-22 1.17E-22 1.671-22
c.248 3.44-2* 4 701E* 7.er1E26 1.041E25 1.10-2S 1 00-.25
ci249 00E400 5.3EE-37 1.025-37 1.130-36 1 70E 3* .000.00
c02SO 6.00e-42 9.861-42 1.51TE-41 2.UE-41- 3.701-41 3.?70041
c02SI .001.00 .0E0000 OE.00 .DE000 .001.00 .001+.0

totats 3.731#04 3.130404 3 3.110 3.25E 74 3.E oe
0 flux 9.23040~~~7 9.231407 9.23E407 9.23E*07 9.231.0*

6 lq array hac 20 antros.c
e 5q array has 1 entries.
6 3q srars hff I ontries.
o 3q srray hm I entries.
0 4q array has I entries.
e 54q *rrey hbm 12 entries
I tibrary Informatien...

cross-sectlen date taken frem position nomber 6 of library on unit 33.

Ps:: I
pass e
acatle-eto centrlt module ass2 tibrary*

used e tlm-dapmndOnt neutron spectrum fer each of the above passes
pass 0 applies start-up futl densgi oes
pa c applies -id tit dons ties ot nth library interval

flrst llbrary updated met...
pass I



Sep 03 15:43 199 File aita*: tuffo.e.o u 11AGOOOO -01717. 02 00 .00021 3EV 00 ATTACNNEln iX PPae 41

ML. I e~ste control *odule easi tlbrarY
used I 00i depandont neutron GpOCtrWu *or each of the above P9ss50

pass a applies Saert-up fuel dtmfftles
pn55 n applies aid time densitins Of nth library interval

fjr't Iibrj .updated .s... ... *

* preIIs lIa elr s n-S binary uorking lIbrrry--id * 1143
* made fro modified card-image orlgen-e lbraries of *cole 4.2 5
* data trov the light lamefnt. ectinids, and fission produet libraries

Y data netted ng same and total energy, are freom mndf fb-vt

* neutron flux spectrum factors and cross sectlensc wre preduced from
the prascs" case updating all uclides en the eca le *brnup" library

fission preduct yields ore from tnd/b-v

photon libraries ve an 1S-energy-group structure e
* tho photon data are from the master photon date bass,

5 preduced to Include brmsstrahtung frau mot matrix

*se Information above this box [if preasnt) for atear updates

* a
o eeeeeeeeesaaee*aeeoeeaaee*eeaaeeee*eteeeaeeXeoeCC*e*es*aCC*ee*eC*C*eeeeaeaeaee.*
o other Identification end sizes of library.
a data set name: ft33fO01
O */29/1996 date llbrory nst produced
0 1697 total nrber of nuclides in library

£89 number of llght-oloment nuctides
129 number *E actfnide nucIldes
679 number f fIlesion product nulcides

e 7993 number of nonzero off -diaeonal atrigx elments
0 fr..aeaaeeeeaee eaeXeeaeeieC*COOeCCCCCC*~C~I sas2h: for-field erit based en bMm t5xtS, 3.COutS 20wd~stu 405 h2e/ 8t u2 page S0

powere .00m, burnurA S043.mwd fluis 9.22.Iln/cm**2-9ec
0 6sils a
e (note, k-infinit es, cled and moderator aserptient are correct only, If correctly eghted tress aetions are ppied i
O I nitisl eeeoee. d "***?s d O *- e** d eaceec d ******e d

preductlens 1.2303081.06 1.210539.E06 1.2309106 12309101406 1.231051E.06 1.231049E.06
aorftlens 9 .5671.05 9.9391'4E#OS .9425051E05 9.134;6391405 9.948606#1.5 9.9i5381e05
k infinity 1S 1.2 8 100 1.23806U*00 1J3n785 700 1.2 63 °°0 1.237410E*00 1.2374111800
0 ~~~~~initial eae.d eesed eeeed eesed eesed
*ctInldo
absorptionc 9.8165831E05 9.8185891+05 9.8204311.05 9.822113E*05 9.323639E+0S 9.g23629E,05
nen-actfnidt
abs. f rgce. 1 1985961-02 1.2133301-02 1622r721-02 1.182015E-02 1.256132E-02 1 254043E102

I szs2bh far-fiold trlt based en u 1S 3 Mutl COpld/atu X h2o/ S muo2 ieesien producte page 51
0 ~~~~~~~~~fraction o 1tetoteasrit len rate
powers .Omw burnup- 8043 T d flx. 9.221. On/°cem2.aec
pOcer sfnil &ea a d eOC 0 d ' d e""a d * *** d

NW149 S.4"-03 5.45E-03 451 03 H.45- 1.45E-03 5.431-03
*uul1 8.42E-04 2.74E-04 9091Ov4 9.41E-U4*.75E-04 93-04
nd143 4.43E-04 491P 81-041 7.010 704 4723-04
rhlO3 3.12E 04 3.281-0 5 P5.3- 3}.591- 3.733-04 .73:3 k804
xo13 2.12E-04 2.22E8U 2.3ii-04 2.4JE-04 2.54E-04 2.a4E-04
ce133 1.441-4 1U.E-0U 1.t-04 169E 04 1971E04 1971-04
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IdIS .610 l.39. 1.914 I.310 E.5-0 1.504
go147 I.2-41230 .40 .04 1.4l-4 644

nd5 9.33E-05 9 R.9-0 102-41010 1.30 .2-4
ed113 9.015 .810 9.251:45 9.32E-0 V.9g0 9j1Os

No5 647-0 379-0 E.1-0 7.621-5 7J-OS*410

.50 4.HE-0 4.503-05 4.76-550 E55 6.5 5210
Id .3E-05 .9-0 50455.0-5s s-0 S5.105-O

r 45 03:05 4.2310 4.3-54605 E.5 4: .210 E.23
es15 3.711-0 3.901-05 4.081-54.70 4 .45t054.451-8055
i-ulI 21E-05 3 E03-0 3705 .3- 3. 3.41-0 ".630
P.141 2.773-05 E.9-0 30105 3.IB-CS 1.53310
*u1S3 2.691-0 2.3- 2905 5 115 . FE510 LI-S

amii 751-05 23 05l1-
bmI37 I.08E-05 11410 I. -S .5-5 .0-O .0-05

pdO .030 .130 -05 1 05 Of1es OI :1.710 I271-OS
Xi 93 9.073-06 9.51E1-6 9.1-06 1.04E-O 1.8-510-5
119 ;::::7.1-6624-6ON10931069330

1102 209 7361.06 7.933-6 291- S .663-68630
nd144 6.563-06 7.201-:66 7.54-6 7.81-6 8.2331-06 8.231-06
mo 97 U.E4-06 5.391-06 5.5-65.010 6.1- 4110

dl2 2.323-0 2.543-06 I.E-63030 3.6-6 2106
ri 91 2.39-0 2506 1:2.33-06 2.753-06 12861-:06 2.5963-06
y 39. 2.293-06 2.44901-0 21-06 2.631-06t 2741-06 2741-06
,.u.02 2.121-06 2.2-62.3-63.430 .510 419:66
pd108 1.92E-"62030 .7-6 2.303-0611 2.443-0 2.430
nd142 1.es - 1901..42JE
,d14S 1.521-06 1.60E106, 1.673-06 1.7E-06 2.17-1`6 HIM-0
InS 1.0I0 1.363-06 1431-06 1.0-61.6 0 1510
baI13 .30E-06 1.361-06 1.431-N6 1:113-06 1.56E-046 1.561-06
a40 1221-06 I.Sl.-06 1.3411-06 1.40E-06 1.E4106 1.461-06

Me32 1.101E-06 1.161-06 IJ1.11-06 1.271-0 1.2106
pdlO7 1.03E-06 1.09E1-06 1.15-WE:""-61.910 1:.291-o6

Si98 71-7 7.99E-07 8.261-76-07 07 9.0107 9.0WE-7
alC .29-0 7.:-7502-73307 7 E.7107 a.741-0

me'134 7.191-0:7 7.S51-07 7.9E::? 6.263-07 16.62E-07 6.2107
ar 92 5.781-0 .67 6 " 6.35M E7 oil 0 691-7 691-7

1127 5.03E1-07 I.303-07 5.5E44-7 5.331-0 4.09-07 &6.91-07
ru104 4.691-07 4.933-07 .11-0 5.421-0 5.4-07 5.661-07
Cu 99 3.861 07 4.253-07 4.S5E-7 5.0311-007 5.5319-07 5.53E-07
ses2h: fsi--filaid gri-t based anb~ hM 1.1 3 OOut% 20gwdtotu 401 kZe1 LX u*2

po..r. ,.00.m bhrnup. a rndx.~zmcmi~~
lalt~~al 4*a~~*, as d '***d a. as d at. 41* **d

si- 96 4.54307 4.773-071 4.991-07 5.130 I .4E307 5.41-07
adISO 4.061-07 4.261-07 4.461-0 4.1663-0 4.1707 4TE71I7
X.136 3.591 -07 4.081-07 4 1.80107 4.47307 4."E1-0r CM66307
br- 51 2.901-07, 3.051-07, 3.1910 3.331-07 3.48E-07 3.481S-07
i-b as $.11-07 .9510 91-07E 1210 . 71110
dIi 2451-0 2.9-7707 7 9.91-0 3.03-07 30480

cir 94 2.4307 2.6-72410 .610 .3-7 30
ii- 0 2.63072.7-7 .8-0 .91-07 2.010 3-0
sm154 1.51107 1.901-78 10 2.091-07 2191-07 2.191-07
ISM3 1. 5-7 .07 1 7 1.9E-0 8.51072141-07 2.141-07
r-b S7 1.620 1.707 K 7 I. 717 .861-07 1.9E-07 1.94E-07
go 77 1.17307 1.23-7 1.203-07 1.341-07 1.403-07 1.403-07

I
0
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to5 8.1130 8 6 9:2.8 .7-7 of7.7 AES

pu15 7.43-0 a.33g .1-86910 .1-08 65239
.b161 3.923-cas: H l.2-a, 6.2 0 68 8 73.13-o 7.33088

kr 396 4.261-08 4.491-0 4.0- 4 4.911- .121-08S .123-0
egIS 5.9I 08 6.273-01 6.310 6330 

6 SE 03 5491.0
I.2 3.96108 4.161-0 s 6-0 .518 4. 0 4. 61-08

ruIO0 2630 .8-82910 218 .491.08 3.491-08
so so 2.793-0 2.:931-:08 I.071-0 'aI6-8 .3530a 3.353-08
t.125 2.593-08 I2.71-8OS 

6
Ef 1:908 .1.8 6: 33-0

tbI9 2.341-08 2.38108 :SE 66-05 1.81-s .81a-08
MM14 1. 721483 I"9 4 2.RE-0 E8:8 2.48E388 2.481-08
b&I34 1.61I 18 03-0 2.01-: 2. 2.333-88 2.383-08
fdISI 1: 813- 9.92134 2.4-0 O.11-8 71-0,8 .71-88,1:0
.di I2 1.63E-08 1.933-08 N 2 E.3-0 8 3-8 4A-08 a38
.a148 1.521-81630 1.3E0 3.1E0 2.1338 08. 2 8-08

I 6 1541-08 1.6,2E-0 1.693- I778-08 1.410 1.84-08
anil7 1.371-08 1.44318 1.51- I.910 1.63-816-0
pdlO4 1.11-0 l430 136081.41-01 1.6621-08 1.621-0
cdII4 1.0 E-08 1I10 230 .130 1330
sn119 1.0808E8 1.143-08 1,1OE-U 1,: OINO 1.1:1163-8 1.311,113-8
dy164 9.179 09 9.893-09 1.06E-08 1.143-08 1.1211-OS 1.221-08

mal 9.931-89 1.043-08 1.1039-88 1.151-08 1.20108 el01O
d 162 1:471:09 9.:133-09 9:811-89 1.053-08 1121408 1.12-08

I0 836 6 8.313-9 a,81-09 9.313-089 9.611-9 9.813-09
or 38 7.863-09 3251S89 6.33-9903-99409 9 .401-89
nb 93 6.023E-09 6.63,1-9 97.28E-09 7.91-0 '8.653-09" 8.651-89
:. 812 5.373-9 5.~633-9 5.901-09 6.161-096..423-0

o 0 5.8; -09 6.053-89 6.843-09 6.033-09 6.2-9 .6-9
No 96, 4.33-8 .421-09 4.133-19 5.361-89 5711-89 5 7111-09

o2h: far- .d3* cell't based on huue I31 3 -O~atX 10owdedtu AZU h2./ 81 u*2
flegatten 91 ttat (mo*rjti en ra;!,.

powe~rs .0mw burnupn 803.mud6 fux. 9.22 r0n/cum2os
Inltilat A*** d *****s* d 4*.a. d ***"** d *"**** d

a.nl2 4.2309 4:643-09 5448-011!% :019 5.51-9E: 591-811109
le 78 4.133-8~~9 4:343.9 9:: 4.3-9 493-89 4.51-89

*U154 3.911-09 4.550 4.77-09 5.003-89 5.233-89 4.61-09
br 79 3.03109 3.343-099 3.66E-09 4.80- 9 4.35E-89 4.33-8
sn124 3.450 E. :il 1:U: 3.7-9 .7-8

x.130 3.193-09 I.39~1:~ at:6I3-69EcdllO 2.52E-09 1. 0 3 7
WM6 2.10-89 L:1.8 .E10 3.119 3.801-69 2.80-9

k-2 1.6-9213 .2-09E .41-093 2.18-0192.611-8
aelo2 1.516 1.91-9 12-9 E3:3-9 -33-8E:9 1.133-
as173 1.943-9 JI4M09 15-0 E219 2 91E 9 S.E3-9
.118 a.IC-E 1.7-9 1.54-9 1. 39 1.9-19 1.691-89

st12 1.8-1 1.9-9 101-01. 11-0 1.41-91 1.438

t*122 1.13-9 .209 9 31.33-9 1.8-9 1.544-09 1.441-89

WI11 1.131-09 41.248 1O30-09 1.371-09 1.433-09 1.433-89

I0

0
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es37 E.33 E.E 1 .371-Sq 1.37E-09 -09.2E10 1.210

tdl60 2.nE110 2.4tE 10 231-10 2.7E.10i 2.9SE-10 2.9SE-10
ge 76 2.41E-10 2.52E-10 .UE-10 2.7E-10 2.882-10 2.t 0
bet65 1.64f810 1.75-10 I292E1 2.07E-10 2.231-10 2.UE-10
1MR r 5 .SE-02031.10 2. 0-10 3.031-10 2.02-16 .U E-10x.a .361If. .5-t pfel1l60 "E- IM :1lU-l .2E-g .4-..5.@ 13E1

* 708-'I1.015-iXi2- *6S3E41-ll *.08E-11 4.631-l 4.6-11 Y.13E-11 5.188-11

r- 87 3.02E1-1 3.1SE-11 3.34.11 3 SlE 11 3 E 1-11 3371:11
en116 2.43e-11 2.69E-11 2.9F51-Il .23E111 3.511-11 3.511-Il
rb *4 1.771-I1 l.5SE-ll 2.00E-11 2.131-11 2.25E-11 2.251-11
me 76 1 35E1- 1.354.:11 14S1E-lI 14SSE11 1.66S-lI1.671-4E11
te122 1.621-11 1.121-t11 1.23E-11 1.431-11 1.47E-11 1.67-l
erl66 6.571-12 9.321. 12 l.Ol-11 1 .09E- 1 1.17E11 1.171-
* 90 *.561-12 5.761-12 5.75E-12 5.7lE-12 5.73E-12 5.521-12
rulO6 5.25E-12 1.243-11 1.25E-11 1.26!- 11 1.81.11 6.591-12

-r 3 13I71-12 .76o- j 1.971-I 42.20E-j2 I.511-2 52.

se167 3. -1 .60E-1 4.M-E 711 Is211 3.219-13
Ab 95 86 1- .81-11 5.47-l ."1 .611 I.811

1.123 1'99113 2.2E5113 2.53.13 E:41 13 3I 4E-13 3.171-13
ci- 95 4.211-13 5.90E-Itl 5.901-Il .90E-It 5.891-It 1.561-13

or,0 66 741-1I 6.8-1772-4 . I11 :10E11. 1.611-13

edlO7 1 274E-13 3.6112 7.061-12 '.071-12 3 .012 9 791-14

eaa2hm far-field csi- ased en bt 15u15 3.SOwit lOwdletu 405 82.1 8S uo2
freetl n d total 2ore4toen rate

power. .Oj brnup. 80436 Ed 6ft-x 9.21. I7 m 'aId

Inrt Il 6eeea d eee 9 4:1 6ee..ae I a:1E:eeh 4 emoece

I0

0

f esion preducte page S4

y 91 229E13 5.0SE-1 .081-lI 5.071-11 5"06E-11 i .73-14
be 9 11 2E-1: 1:17E1: 3.31C-16 3.441-16 3 61E-14 3.611-14
tl 7 1.25E-14 1.29E-14 .11-14 4 1111 .7-14 1.47E-14

sf114 6.178-15 6.S1E-I5 7.481-15 . 9E-15 S.15 .19 93E-5 t.931-

8126 5.392E15 7H E I 1-5 5 3.611-E5 1.4'1- 6a21 15
*r- 89 2.UE1-14 1.tlSE-11 1.881-11 1.E8-11 1.OSE-11 S.S9E-I5
cel41 3.431-14 5.75E1.0 5.77-10 .77E-10 5.77-10 *.671-15
n103 4:21-16E1 3.7 1115 .7-1 .9-5379-1 3.00-1

p.145. 6 4E 1-6 t1.9E12 1.3912 1.:6091-12 t.4l0 12 t 1U6Ele

H 115. 7-14-1 9.431-14 9 a46 .j8P-1 ' 9.51 1.902-17

*124 .191-18 1.61E-15 141-15 1.691-15 1.71-1 .1 "-1I
44109 1.E4-1S 2.95E-1S I-I12 '3 2.?1S 1- 4.66-13

M1I3 1.11E-1S 4.9E1- 4 4.95-14 1.931-4 *.96E-14 2.UI-19

*seth., far-fleld grit based an 15153. lDutS, OWZ Zogwdtu 401 82.1 S uo2

powere5 1.61-07w 6:6rnups8.0t421i:03au 6111 92107/3 ~ -

O ~~~~~~~~~~nuc(Id e tne~ntratlene gram atom
charge etOCOOC 4 *^^**~* d * I 4.:i'i i-Cag d er aesaubl

h 1 3.971-04 6.171-84 4.57E-U 4.57-U 4.11-04 2.7 t-8
11 2 1.15E-06 1.26E-U6 1.301-06 1.361-86 1.421-06 1.421-06
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h 3 1.51-E11 1.843-11 1.65E-11 . 1 1.63-11 1.55Eg-I
h 4 .OO3OO 2.402-35 2-35 - .47E-35 a0 00

he 3 7.49E-09 7.tOE 09 *.10E-09 E 0 t-09 t.70E-09 *.703.g9
he 4 6.551-05 6.911-05 7.24E-05 7a563-05 7.S9E 05 7.393-05
he 6 .030 .0.0 0300 .0.0 000 0 . 0.0
no 20 7.901-06 S 0JE06 .E93-06 9.0 9066 9 9.480
no 21 1.83-09 1.183-09 1. 9E-09 1039 1*E9 la 51 .09
no 22 S.200E-8 5.46E-0S 5. 3-08 5E95E 6.824E-Ot *.24E-U
ne 23 2.613-30 E.2-I I11.1 .231 .215 1.23
no 22 1I111-Il 1.553-115 1.11 1. 55E11 1 E. E11 .043 -1
Na 23 7.533403 7.933403 7.3E.03 7.* 3.0 7.531.0 7.53E3
no 24 9.551-24 9.563-0993 0 9.963-09 9.1639-0 936-2
na 24m 1.573-30 7315157-5 . 1 1
no 29 1.20 3°9 ;.S27E4 1.4324 1 *i : 57E 25 i- 0'-

so 24 5 5 02 1 19~ ~ 24 1.63-
MC24 5.563-02 5.1-26.I-2II:-26.5-26.5.0

S 25 1.16E 07 1.!27307 r t83-07 1 .0E:-7 E.623-07 t.62EE07
mg 26 1.13-06 1.241-06 1. '2E:- 1.63-06 7.42- 1.42E-06
me027 7.793-23 7.32E-37823-T3. .2a1 7.211 7.2-28

m 22S71 00E+005 76 E-S 5.761-25 57E-25 5.T6E-25 .00.0
t 1? 4:99E:04 4.99- 4.993.4 49994.04 4 .9l04 4.9 04

:I 28 7,.6E-26 7.081-11 7.0E-11 7.061- 11 7 : 1 -16
a1 29 9.30E-36 1.02E-22 1.11E-2 1.21E-22 1.S1E-22 1.J1E: 7
at 0 .00.EOO 9.323-33 1.073321.213-32 l 1 -32 .OE+0O
*t 26 1.62E-01 1.69E-01 1.76E-01 1.843-01 191E-01 1.91E-01
*129 1.013-06 1.10 -06 1.203-06 1.313-06 1.42E-06 1.421-06
*1 30 6.54-tZ 7.53E-12 *.OE-tt 9.7E-12 t.l11, _ .t113
*1 31 1.70E-39 .9SE-24 2.23E-24 2.3-24 2.U6E-24 2.*6E-39
*1 32 1.02 -30 1.1SE-30 1.35E-30 1 . -4330 1.74E-30 1 E-30

totalt 5.75E-04 5.53*04 5.75304 5. 3.+04 5:E.7004 5I73404
0 flux 9.22E307 9.223,07 9.22E307 9.23407 9.223-08

*at2ht for-feld crit based en b u 15x15, JOttS 20d/mtu 402 h2e1 82 ue2 actinides pase 56
power- 1.4689-O3mw. burnup-B.062AE*03d *flux .9223.ZOncee2-eec

0 nuclde cencentratloni, gran atoms
baelaaelngia ractor &aaeely

chrers, 64*0* d * ***0 * d se.e e;*b 8 44 d
he 4 5.11340E 5. 53E300 5 963400 6.4l134O 6.:73400 6.1.*3OO
pb206 1.26E-02 1.411-02 1.57 -02 1.741-02 14911-02 1.91*-02

p607 1.133-03 1.241-03 :63:S3 1.493-3 1.61-03 1.613-03
p201 6.473-05 7.123-E0 5 .493 -05 9.33- 0 9" 8305

9 .209 I-10 1.13E310 1.76E-10 1.393-10 2.033-10 2.033-10
pb210 e5 7.n3e0 es8*.3m-0 8.32-5 9s .263-0 O .263-0'
p 211 1:6E- 1.14E-1I 1.923-11 2.003-Il 2.0EE-11 .06E-11
pb212 1.61-11 1.S4- 11 1.92*-t1 2 .00-lI 2.UE-ll 2.03-i1

214 1:11-10 1.01E-10 1.91-10 I ON1-10 2 212E-10 12E-10
b6?I4 .OOE5 .3400 . 003400 .0 00 O EOO 3.0 0 .0+300
b1209 1.2E8-03 1.473-03 1.675-03 1.U1E-03 2 1E-03 2.11E-03
bl2Io .OE3O4 .003.00 . .00E+O O OOE+.0
bl210 4.613-06 4*.U8E-0 5. 1-06 .43E-08 5.703-0 5.7T0-0
bl211 1.043-12 1.09-12 1. 14E-12 1.lSE-12 1.23-12 1.233-11
b1212 1.E73-12 1.,53-1! 123-12 1.90E 1E 1.13E 1 1.73 12
b1213 3.523-lI 3.11-14.111 4.423-11" 4.73-I4.733-11
b1214 1.273E-10 1:.3-10 1.42I-10 1.503-10 1.573-10 1.57-10
pe210 1.26E-06 1.3SE 06 1.423-06 1.50E-06 1.573-06 1. 56E-06

pi21 1.1SE-17 12 03-17 1..2*43107 1.313-7 1363-1 1.363-17
P2,122 E:-23 9.17E-3S 9.5SE-23 9.9E3-23 1.5143-2 104E-22
p.213 5.29E-20 0 46.1E-20 6.E-20 7.111-20 7.113-20
po214 1.75:-17 1.033-17 1.9E6-17 2.063-17 2.16E-17 2.16E-17
pe215 1.44-17 1.51-1I7 1.572-17 1."4E-17 1.71E11 1.713E17
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P_1 ! I I- . ofi. l li, | I-D ~
' 25 75EOE 7E e 7T5/§t eE2 7E ~ 7.31*17§ 72E T-I

r.213 5 37E 11 2la 011 2.21a.1 . 2 11 2.22E1
p.2196 55E -1 4.iE 41 742t- 0 .- n 0 - 2 0rn220 2.2671-3 .72 .1-s*4u~ .. 81213

t 2s 5 3E e75 7Ee73.101-1e5 3.613- 4' 32.301-14 3.soii2S

?n222 3521.-08 1
'.p222 2.7E32 51-25 E .E 012 1.4D2EE ° .191-31 1.391.O 3
Pa223 .- 0 .370 3.- .E0 d.2 9.491-05
r&224 1.4E*-1 -10 1.19- x 1.721-1 1.21-10
re221 1.631-05 1.78-0 1.9-0 Z .7-1331-822.O
p.236 5.371-03 |61-03 6. 110 .1 4 .67 1-0 t 61-03
p.23 .6DEE-11 tO.3E-1I t E-l 6 E-11 . 3.E-1 .2 E-I2
SC225 1.11-08 -as1.0 1.0-81410 1410 .110
ue227 ° '.1-0 .21 3.0816 8.363-06 .131-06 6.1CE -6
e228 3.271- E.431-15 3. 40 -113. 7 3.9S1-11 3.91-11
np226 1.20-3 6 5 1021- 6El-8 7162£t 01-t2 34e-14
rdm220" 7 7. z3 B .E I. 8t 159C 5 71.08 .913 7 131228 2.108 I. 010 910 .6-S321

P",3 1: '0 17 '32 18$° 4*eE-0 .S-e2gE

u2529 3.25t-003 2.471-03 3.741-03 t.981-03 4301. 3 .201-93
111230 3.91-0 1 3241-01 El38:0 310 3.110 341-
th231 2.90-93.2-9 .4-09 3 .44109 3.E81092.8111232 6.11-0E 6681-02 72110 75102 7.8.2 .I0
t1l123 2.E11-2 .7-13 249113261-13 2.611-38
11234 1.37-07 71075.7-07 5.371-7.7-0 .7-87

p*231 39.3711-03 3.71-0 9141-03 9.121-03 9.90E.03 9.901-03
p.232 1.191-26 S.43-15.671-11 5.901-11 6.141-11 6.141-6

sa.2hi far-f laid esi-t based en b~m l1stS. 3.00ut2. 20rd/aut 60 112a1 82 ua2 actinldom pase 57
0pawtr. 1 .49SE-03eaw, burnuul.0421+01md Russ 9.211*0Ute/ca 0

l.ee

eftsrge **.* d ***'** d ***.*". d #*O.. d ***
pG233 1.44-6E .4-06 1.44 1-06 1.441- 06 1.44-06 I 1.443-06
p.234 8.081-12 3.081E-12 31.01B-12 S. 981-JI 6.081-12 3.031-12
p235 .001.00 .001400 .601.00 E* ME~W .00.0 00100
.:230 1.171t-27 4.96E1-1 1.E13-1 1.40-1-1 1.621-21 6:5:1-9
u231 4.431-32 4.651-17 4.36E- 7 1.061-17 1.2711 1.7-2
.212 9.991-07 1.061-06 6:;I: 1.6131-06 '1.201-06 1.131-06
.233 1.-1: 1.71-0 1.71I 1. el0 1921-01 1.921-01
.234 9.51 *00 9.3E.00 9.561*00 9:181*00 9.601*00 9.601400
u23,5 7.001*02 6.991*02 6.971*02 696102' .9513*02 6.951*02
.236 1.791+82 1.8014062 MJOE.= 1.8014E 1.11* 0102
.237 9.161-13 1.151-06 1.110 1 E110 I.Is-06 1.312
.233 3.631*04 3.63E404 .31404 I4IS I.3*43610
.239 1.121-22 1.121-7 1.1 07 1.11-6 1121-0 l:12l-1;
.240 3.421-9 1.218-38 1.97L1-8 2.681-38 378E-38 3.781-3
.241 .001.00 .O#001.50 *01 0 .00140 .00*00 .001*00

I 31 1401-12 3.121-12 U.21-11 3.1-1 .11- 12I119112
Ips6 7.3'9E1-2 7.40-13 7.401-13 7.01- 13739-123 7.3991-28

np26 a.601-7 -07 9079411-07 9.121-07 1.021-06 1.021-6
p237 4.171*01 M.1671*1 6.161#01 6.161401 4 161401 4.161401
.m28 2.77-14 3.491-07 5.491-17 1.481-07 1.46-07 3.641-14
p29 1. 323I-14 1.623-05 1.621-W 1 .621-OS I. 621-OS 2.341-14

hp4s7361-61 1.091-40 1.19,1-402*9103.2-0 .2-0
em2O 9.616-40 1.191-is 1.91s 1.911 .11-1 1.72-39

np241 .01400 .01400 .61*00 .01*00 .90100 .601400
p36 2. 91-10 4.041-10 4.031-10 4.631-1 .3-02811

p27 7.601-1 361- .2114 9.621-14 9.121-:14 2.161117
p.3 8 623t-03 13.311-03 8.1301-03 S.30E-03 3.301-3 S201-03
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p239 1.7OE-07 t,62E Sr 1.73E0& 1 U & t.S1 2.01Eor1
pu4 3 .1PE061 76E1-0 2.04E-0e 21-01 . S I 2.6tE-01

I .25 3.E. 40 17 .09 3S .6E51
pu 242 E.60 6 4.74-k .361-0 .66 E. O73 3O 6.E1-06
pu243 S. 3 9 .t.01 1 S 4.E 9 3 5.15 E-30
ptn244 4916 - 91_ 17131-27 1.81-27 1.OE1.27
PuR. .009* Be'-1 i31. a I 972.3 2.83 001.00
pu246 9.00 0 .0. .0 o .. 0000 .leoo .01.00

0.3 .041-5 9.751-0 101-19 1.12-19 5 1:11 1113

sm2 e t1 E6S OHuN4u* 4Eee~ uB*20S 2ec-tiie ~ e

6.5. 4.3-24.5.61-17 4.78-7 11 17 5..1 17 433
anZ4 .0-04 9.761-0 .01.03111-3119-3 191-0:3

o1r0 1.62-07 1.7-* .07 I *--° 0 1.80 1T.973-7
6.245. 1.931-12 1.3TfE 1. I .2E11 '4E' 12 1 2.54 5 12
eu243 1.50E 2S 0 ttO2 29041-o 25 I 2. 2.3150 25.5CE25

s2454m . 001.0 :00-E*0 .003.00 .6 0 *601.00 * 003400
a.25.4 4.13 -32 4. 0E1-1 3.563-17 6.01 2".17 7.311.32
.u245 1.49-41 1.91-9. 2.T81.39 S.97139 5.939' 4.48E-41
O a246 .0 *400 .001.00 .03.00 .0000 .E0e0 .2E.6O
C.24.1 1.6*3.26 2.113-2 3.011-2 .122 2 .21-22 .0-
cm242 6.#2 -to 2.681-0 2.61093 09 9 -609 .11- 0

e 04 1:"r:x *re c 0*nr*

cm25.3 1.993-14 2.211-1 3.7814 .53E-14 2.691-15. 2.603-14ea25.5 i 3 743- . -3 1.013-12 1.1Sq*r-12 1.y96-12
I

O as2h: for-field bcrit based on MI. 1SM1 3.OwtS. 20sd poe. SC

O~~~~~~~~~~~~~~~~~~~~~6t 40% *rri yt ueZ 1e ntles

0 powern 1.46t1-03a burnup.1.04289*03nad ftvtu 92 # .a/cm*2-&ac
ercsr eeAtlen dutx uten trz p chotda ncenr *Itratilons. grym atoms

chars. **...** d s basil a t reactor asse1bly
pehare n pp*l *Id ***"** d **r*tle d nt ** d 0*0**** d

m24 592-16 7.216-i186 0.71-d1* 641-1 i.23E-15 J.239-15
cm246 2.311-18 2.93E-18 3.61-11 5.511 5.573-16 5.173-18
=247 i.17E32 2.503-22 3.3131,12 .4 2f: 1-P'iI E::11

F. 9 .00 a0 * 2 4 -36 6.111-36 .00n.00
20 3.70n-4i *.48I-dt1 .9E- 41 1.14*-40 1.b1-40 1.601-40

eaz51 .001.00 .001.00 .0040 .601400 .01.0 .0100
total* 3.7313.05 3.753E05. 3.73E4,04 3.731.05. 3731.054 3.733.08.

0 flux 9. 2214-07 9.323*07 9.221*07 9.223407 9.321-08
0 q array has 20 ntre.

0 ~~~~~3: rray has I en :tris
0 q array hs I nrias.

a 3q array has Ientries.
01 4q arrafy has Ientries.0 S5.~~~~q array has 12 entrlas.Illbrary Informatfen.-..

cross-aectlon data taken from posaition number 7 of lhbrary an unIt 33.

Pas:: I

1:s*,,*a,.oonro module goal librar'
used a t usd pedent neutron spegtru. fre each of the above passes

as0apias start-up fuel deateitlespage n ptlies id time dmnsllies of nth library Intervat
first Ibrryudatad was...

bacae.ystom central sodule, gala library
usd atime-dependent neutron spectnm foer each of the above pastas
pass 0 applIes satrt-up fuel donailtesa
pas u epplies old time densities of nth, library Interval
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fl.ret ll.1brarL*.updt d les..

protls tler oriaen-' binary working library-ld * 1143
* ofrom eodlfled card 1"r°lns librariOX of eale 4.2
* drte frem the light olement. actinide, and fission product libreries *

Ydeoy date, ineluding e11s* tmd total energy, are frex ondf/b-vi

* neutron flux espectrum factors and cress sections were preduced freo m
the presoP2a ease updating 511 fluclides en the segts "burnup" library

fission product yields are from *ndflb-v
photon libraries was On ll9-enorgy-group structure
th ten date ore frem the esotor heten date baes
produced to Inctude brorstrshlung Irem ue2 matrix

see information sbove this box (If present) for later updates

ee-*eeeaeeeaeaae**eeaaeeaeeeeseeeeaeeeeaeaeeeoee*eeaaeeeaeaseeeeeeee--aeeeeaeses

o .other Identifiection end sizes of library.
a data got name MtSUf01
0 £/2911996 date library ass preduced
0 1697 total number of uelids* In librery

689 number of light-olement nucltdes
19 number of ectinide euctidse
£7 number of fission product nuclides

0 7993 ,number-f _nenere off-dleona l matrix elements
I .062kg for-ffeld eric based en Ut t13t. 3. 8ott f0gd/tu 405 h2ot 82 us2 page S9

poer- .0e burp 9353.mwd f xU- *.h21T7n/ea*2-sec
O (note, k-infinities lod and moderator cbrelenr are eorrect only. If correctly weighted crose sactions ore applied.)
0 Ini#olt **-X*** d ebsort.ee*m* r . d * d e*eoa-a J

productions 1 21411e16 1232341.06 1n324011.06 1.2324349.06 1.232432E*06
bm t 9 3EtiS 9 9615'710 9.9643011. 0 9 9667361E05 9.9691191.0S 9.969099E.05

k Innlty 1.372331.00 1.236994E.0 1 36571300 11 65051.00 1.236251100 1.2362523.00
O initial seecees d a ***** d ad!... d *******e d 4 d

actInide
aborptione 9.3377005os 9.3514E1.05 9.336378E*O 9.237U1t-0 9.6354021.03 9O.3389E1.5
nen-actinide
abc. frees. 1.25J94U-02 1.2699541-02 1.233813E-02 1.297551E-02 1.3112251-02 1.3111591-02

1 aas2h: 0fr-field crit based on Ub 15xl5 3 .00tS 20inidm tu 405 h2o/ 8S uo2 fission products page 60
* froet en of total Zeorptln rote

pae. 9mw, burup 9383.mwd. flux. 9.229+07n/cW*2-seca initiels~t 6eeeee.r; I ; ***d *Oae * e d Letees d C50C44 d eleaaa. 4

su149 3.45E-03 5.451-03 5.451-03 S.451-03 5.45E-03 5.451-03
uSI 9.721-04 1.101-03 1. 03E-03 10 6-03 1.09E-03 1.091-03

nd143 7.921-04 8.241-04 8.S6-04 a.38 104 2D C04 9. 01-04
rA103 3.751-04 3.911-04 .061-04 4.22E-0 4.381-04 4* -04
xe131 2.541-04 .t4E-04 .75E-04 .*55-.4 2 6E O4 29S£-04
es133 1.97e-04 -5E04 1. -04 3.21E 4 2 01-0 E0-0
jd1SS 1.951 04 . 71-04 1991-04 2.014 2.021-04 2011-04
xu147 1.46E-04 1 E1-04 57E-04 1.3-4 1.9 .-04 .9E-04
te 99 1.411-04 1.4n0 i.S5E-04 1.1 E-04 1.941-0 1.64E-U
ndl45 1.121-U 1.16E-04 1.211-04 1.2S1-04 1.30E-04 1 301 S4
cdtl3 9.39E-05 9.651-05 9.501-OS 9.55-05 9.601-05 9.601-5
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No 1f :7~ lt~itjK-S64KO 9.0 11-05 .-
6.3-S .8-S .42 876O

Is 6 4.621- 5.1-S .1.OI.0KO .6KO a.0-s
"IdS .5OS .01S .5OS6105 .3K- .356g

cIdS 4.451-O 46O .2-S .0-S51KO SI9K.OS
ru1Ol 3.46K-O L41O .4-S .1-S40. I 4.035O
Pri~ 3:316-O1S 3.45-O .KOS .72K-O 3.6- 16KO
aulS 35KO 3.39-O 5.3-S .6KS 61S 3.2K-OS
leiS 2.76-S2.2KO 2.3-S3.3-Si14-S 1I-S
samI .6-S 1.76K-O 1.9-SI 7K 1.79-OS1.71-O
ba1II 1.30K-OS0 15-Os 1.46O 4KO 1.26 1.56O

zr 90 1.0K-S E.36O a.7-S12KO .6-S126O
933 -0 9. 691-06 1.5-S1.0-S114-S 16E-OS

12 6.4E-06 92106 9.391-0 I.50 .0-O1. .011-OS
nd, &4 6.221-06 6.7-6 I910 9 I50 9.0-0 9 .46E-06
- 97' 4.156-06 6.41-444606 4.911-0M 7.17106 7.17-06
vdi1i 3.26- 3 3.511-06 3.77-6406-64310 4.321-06
arI 91 . 6K -04 2.6-63106 69 3.1-0 3.33-06 3.336-016

-06 2656-0 I.660 1.7-4 19K- 06 3.191-06
PSD 144 o 71-0`6 2716-906 6516 1 i 991-01 2996-06

MuO .4-04 2456.06 2.73K.06 2.6-62966-04 12.96E-0
Ce14 2 : 2.60 .3656-06 2.441-0 2.4-6 E.3-06 2.63E-06
uid14I .760 1.261-06 2.351-06 2.44-0 1.53E-06 2.336-06
rnd146 1.621-06 1.901-.06 1.971-06 2.OS6-0 6.136-06 2.13E-06
illS 1.E4106 1.4606 1.706-06 1.771-06 1.636-0 1 .636-061

bu138 1.546-06 1.4626- 06 1391-06 1.7SE-6-06 1.06 1.611-06
ce1U0 1.446-06 12-06 1:1166016 I.446-16 1.7060 1.70-06
pd107 1.9-6 1.66-06 1.41-6 1.49E0 106 1.6YE 1.71-06
xei32 1.32E-61-06 I 6143-6 1.9-61510 1560
MO 96 9.01-07 9.S82-0 9.736-07 1.016-01.056-1:06 1060
M.,D 00 .7411-07 9.1 16-07 9. -07 9.831-07 1.026-06 1.026-06
x*134 6.1-7 6.96-7 933E-07 9.601-07 1.6OK.06 1.006-06
xr 92 6.916-07 7.19E-07 7.476-07 7.766-07 6.041-07 1.046-07
i-u 9 5.536 -07 3.996-07 6.471-07 6.976-07 1.491-07 7.491-07

m127 49.0960 6.361-07 4.36-07 4.90E-07 7.171-07 7.171-07
ruIO 541-07 5.916-67 6.151-07 6.40t667 4.641-07 6.641-07
9.12"h: far'-fiteld grft based au biw M~IS 3.00utt 2wintu 402 % /8 m

fraction .# total l~rto ate
pewer. .00 urhnup. 9383.awd. flux- 9.22E+S~n/cm.2-aac

initil 6e.a~ed ~****** d 6...... d *eeeeaa d *a**ae* d

sr 96 .44E-07 5.661-07 5.9-87 6.111-07 4.331-07 6.331-07
udS .666 5.7-7 7-75486-7 6-07 5486-07

xe134 4.466-67 4.9661-07 5607 .4-7 3-75460
br- 81 S.4E:07 1.26073-07 071967406 7 4.05-0

rb 65 3360 i.0-07 3.4-0 .710 I.11 7 3.91-07
Wdlli 3.046-07 1191-0 15-7 0 1.1-7 666-07 3.66-07

r94 293E-73-07 I07 3.760 I.9.7 411-07 3416-07
at9 .06-7 .07 Or .66-7 .1607 3146-1 07

aml54 2.196-07 .286-07 2.16-7 471-67 .71-07 .71-07
t.8130 2.141-07 2:31-07 23 16-7 2.40-7 1.496-07 2.4596-07
ab 67 1.941-007 .21-0 or 106-7 2.161-67 I.2E-67 -207
so 77 1.406-07 41.4-67 1.51 -07 1.571-97 1.436-07 1.631-07
0d54 1171-07 1.127-07 or866 1.496-07 1.606-7 -0E07

IdO4 2116-07 1.271071.367 1396-67 ISE 1 .456-07'
94 9.196-08 9.576-89943-08 .3-7 I. Or 07 1.071-07

OU152 1.521-06 9.516-06 9.0-08 i.016-07 #.041-07 9.4411.08

e0
0

fission preduets page 61
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*bl2 7.13E-0S 7.44E-W 7.753.08 3. 63-08 S.361-08 g.341-U
* 79 7.10E-08 7.39E-U8 7.6SE-0S 7.971.08 361E-08 1.16148

ba135 5.3SE-OS 5.|33-Os 4.311-01 4.301-08 7:316.05 7.31143
dqv161 5.79E-OS6.13E-03 6.4SE-Ot E.631-0 7.lEa 7.16E-01

12 -S8 6.0:0 d fIO .21a0 6.71o 6.710
to 247 6 679E8 '9.219 U 08 9. -08t E.8-0 9.511085 6.25E-8

E26 4 6 S543IEg 5-1:E gt : 7E U S5E8tSS
:.*11558 5.09 -41-08 1-8 . 1-0

*u15S 5.09E-08 6j9.08-O 6.621-08 4.5Es647E-0S 4.99E-8
rutOO 3.49E-08 81-08 4.08148 4.4034 1-08 4.731-68
se SD 3.34E-OS X.E- .*E- CB E- .E-O tog0-ea
t1*25 3.131-08 3.261-08 a .4s1-08 J4 3.6-08 3.61E-U8
tb159 2.SI-08 2.95E-U 10E-0S 3.431-0 o es401-O
ndl42 2.I E-0 2068E-0S 2.90E-08 3U36E-OS 3 361-08
ba134 2.3SE-0 2.SSE-0 .910 3016.0u 3.23E-08 3.231-08
sm146 2.15E-0S 3.361 2.551E- O .751-U 0 .96E-U 2.961-08
ind15 2.371-08 2.381-08 2.50E-08U 2.62E 2.74t-0t Z.740

cdlZ 2 24-08 2.34E-U 2.45E-08 .551-082.66E-Ot 2.661-08
odlO4 1.:6-Sl 1.76E-U I:U0:S1 E:UE:U 2.20E-0 2.20E-U

11 1.S4-§ 1.9IS OR E- .6E- 2.3E0 213Ee
en1l7 1.66E-0 l.8 73E-U .111-01 8 1.E6: 08 1.961-4
cd114 1.321-08 1.39E-U 1.45E-U 1.52E-U P.SSE-Ot I.5SE-08
dy1l 1.21-03 1.29E-U 1.37-0 1.45E-U 1.541-U 1.541E-0
anil 1.311-0 1371-0 1.42C-. 1.481-08 1.541-0 1. 41-08
dy142 l.lZE-Os 1.01E-08 1.m1os 1.331-U 1.43108 1.U3-08
nill 1.20E-OS 1.ESE-U 1 30-U- 1.351-08tl41-05 1.41E-U

pdllO 9.E11-09 1.03E-U8 1.,1's, 1.141-08 1.19E-0S 1.19E1-0
nb 93 3.651-09 9.38-0 1.01E-08 1.09E-U8 1.173-0 1.717-U
sr U 9.4o6-09 C.m8- 1.021-08 1.051-0 1.09-08 1.09-0
n9 5.711-09 6.17-99 4.SE--9 7.161-09 7.68E-09 7.81S-09
1 82 6.421-09 6.691-69 6.951E-9 7.21-09 7.47E-09 7.471-09
n126 5.5E8-09 5.E31-09 6.071-09 n.1-09 6.551-09 6.55649

seaahI far-fr eta grit based on hlw 15.15 3SOult tbgwd/mtu 40* h2e/ 01 uoZ
fraction e totl absorption rate

powers OmOm burnup. OM9383 mud& tux. 9.22E+7n/cm**2-sec

br 79 A.351-09 4.72E-09 5.1014:9 5.5U-09 5.911-09 e.l1-09
so 78 4.951-09 5.1 09 5.37-e9 5.71-09 .IM-09 1.E-009
sr 9o 5.6OE-09 6.011-0 6.O0E-09 .OOZE-09 5.99-09 411-09

'o'l° 54.631-09 5:425r-09 5.tE81-9 5.9 8909 6-514E-09 S.54E-09
en124 6. 071-09 4.35-09 4.531-09 .71-e9 4.90-09 -
ottO? 5.11E-09 1.41E-119 1.72369 4.04U-89 4.181-09 4.J81-09
hal36 3.461-09 .6tE- 3. 3.90i-, 4.141-N 4.371-09 4.371-09

oIz3O 3.041-09 3.27E-09 .51-"E 3.76E-N 4.0E-09 4.021-09
dr1a 2.601-09 3.993-09 1 -0 1.3-09 3.57-09 3.'7E-09
on129 2.51-9 2.330 :.9I:09 4:*01-09 3.451-09 .45:1-09

a 9 22 933E-89 1.033-09 FE .1S71E 3 E19 3.62E-09 3E
ihr *2 2.613-09 2.78-09 .6-N .143-39 .1E-09 3.E-09
1n113 2.351-09 i' 5.2'-4 1W -" UE 1.6 9 2.773 09 2. 30-9
te1lZ 1.54-09 1.663-9 . E- 9 .91-09 1. E-09 2.07E-09
anIl6 1.691-09 1.763-99 1.34-09 1.91E-09 1.98E-09 1.983-09
*n129 1.441-09 1950 -9 1.576-09 1.631-9 .49E-09 1.691-09

d11l6 1.43-09 1.49E-09 1.551-09 1.61E-9 147E-09 1.HE-09
Wl37 1.326-09 1.37-09 1.371-09 1.376-09 1.371-09 1.311-09

enI2O 1.078-09 1.11E-09 1.1eE-09 1.21E-09 1 23E-09 1 25E-09
73 n 6.201-. 8.551-10 3.90E-10 .241-10 9.591 10 93-10

gd160 2.951-10 5.tlE-t 0 .27E-10 1.443 10 3.01E-10 1.11e-l1
.s134 3.201-10 5.5210 I .s 1110 5.910 6i .10 3.436-10

I0
0

flislon products page 62
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a

a

I

0

my7 293. SE1 5 .OO-I Z 1E-1 .5 X5E10 3ISE-10
OeX5 2 ~~~23E 10 2 9-025C10 2 2E:tz9E 023-to

dyl60 1J55E-10 1 481-10 1.eOE-10 1.741-10 l2E 1.10 1.381-la
kr 35 1.S4C-10 2.021-10 2.02E-10 2. 2E-10 2.S2E-10 l.8.-la
xc12S 9.13E-11 9.911-11 1.07-E10 a1E -10 1.25E11 1.25.-IC
tc124 53E-11 5U4E-11 ?.17£.11 6.50DE11 6.U1-11 *.54E-ll
mm 36 5.1S£-11 SI57E11 5.9811 *.40E-11 36*11 6.51E-11
sni1 35 51E 11 3.S21-11 4.13E-11 *.462-11 4 .E-111 *.3E1-1l
cclU4 565E111 2.141-10 2.14E10 2. 141 10 2.141-10 4 1E-ll
rr 87 3. -11 I -11 *.OOE 11 4 17 l *.541l1 54. -11
rb 94 225E 11 2 59E-11 2. 2E-11 2 .66-11 2.I1 11 2S1E.11
oo 76 1.67£-11 1.78E-11 1.903-11 2.02E-l1 z.lSE-ll 2 1SE-11
te122 1A67E1-1 1.59E- lll.7 11 1.861I L -11 2 00E11 2.0DE-11
cc 74 1.65E111 1 72E 11 1.79E-11 1.8311I 1.92E-11 1.921-11

Ig 72 1.16E-11 1.2.E:11 1.27E-11 1.21E11 t t7E3-1 157IE I
r 90 5 521-12 5.721-2 5.7E 1 54lf l2 157Dc 12 5.461-12

IulO6 ".19E 12 1.29E-11 IO1.3ll 1.l1-11 1.32E3-11 *.00E12
b125 4:18E-12 6.12E-12 4.UE-12 6.*E-12 .181-12 97C-12
kr S0 2.45-122 2S 12 .99- 12 3 29E11 3.212 42E12
eM8Y 5.32E-13 35.5391-13 '.5 93C '742£ 75 *-I 7.36313 7.361-5te123 3.171-13 3~~.3-1 3.49:1-S6311 .63-13 .611

tdlOE 1.O1E-15 l.15E-13 1.50E-13 1.46E-15 1.66 11 1.:9113
rnb 95 3.13E-13 5.6UE11 5.4 E-Il 5.453-11 5.45-E11 l.lSE-13
WU 93 1.56E 13 15 9E-11 5S11S-ll 1.546-11 1.31-11 5.73-1

n1127 9.791-1 309E -12 3.tOE-12 3.111-12 3.121-12 555-14
ses2h: 10r-ffold grit bcaed an h4u isi L.OIutS, 28gwd/mtu 40x 1.21 8t uo2

fraetlen of total a*sorpt in rot.
po.ers 00.w burnupe 9383 mud flux- 9.22E+07n/css*2-aec

nItiat 4 **" g ******* d 6*.**.. d ****-** d *e**** d

be 9 3 62E-14 3.M7 14 3.91£-14 *.06E-14 4621E1- 4 6.211-14
v 7 71-14 5 OS-11 S.SE-11 5.041-11 164E:111 2.601-14

11 7 1:47E,14 fl 53E14 19- 9E 18l 65C-U 1.714-U 1.711-14
:nl14 692 -15 9. 70EI5 1 4 1.13-14 1.221-14 1.21E-16
tbl26 6.42E1S .64C1-05 $.94 15 9.241-15 9.5 I-15 7. 54-15
ru103 e^: 6E 1S5 t1.37 150157101t-0 .SE0 n-5
.*r1 4.85 1-15 l.OSE-10 J1.7:3 I I 1 E-10 1.S7E-10 1.913-I

atS 2.001-16 335 0E1- t°-01-1t5° 301-15 3I 1.E11s 1.23-51
tb160 1.35- 16 2.72E-14 2.5114 .95E-614 .1 14 77 E 17
p.143 142E1611 1411-12 14.1E12 1-12 1 12id!. 12 .91 17
ediIts 1.901-17 9.54E114 .1561-14 9.59-16 9.7613E1 464E-l
.cdi09 1.611-13, 3.921-1 4.19:1- 46.673-18 6.79-13 1.341-13
cd129. '8.61-18 68141-3 6.11' -13 6. :S-3 6.8UE-13 1.29- 1l
sb124 3.14E1S 1.77E-15 I1.11-15 1.3315-15 1.E-is 1.19E-1S
psi46 2.U3E-19 4.971-14 4.973-14 4.98E-14 4.931- 45 .11-20

sas2ht far-fleld cf11 based on 1w ISMS. 3.SOvtZ. 20 d/tu 405 h2eJ SS ue2
powers 1.46SE-03ow, eurnup-9. A32E03mwOd fiux- 9.2 1W.71.4e e2 oct

nuelide cencontratine, gra mtoms
bhsto *a uine lreactor asso-bly

charge e ***. d -*Os d *O* d **@"** d d*****O d
1 I 46771-0 4.9SE-04 5.142-3 5.6E-04 .561E-04 5.514-84
h. 2 1.42E068 1.45E -6 1.S44-06 1 0E-36 1.66E-06 1.5E1-06

h6 * 1. OO j. 250E-55 2E-3* 2.1 -33 2.56-3E-3 S 0 .10
h 3 3701-9 T99O2-9E .371-39 1 91-E 5 1E 1S

.4 7 - .s1S:- 3.I-6S 9.213-03 9.2e11-01
he 8 .002.00 .001.#00 .400100 .400#10 .O01.00 .001.0

flssoln preduets

lIght elamants

page 63
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Me 20 .8-06 9.911-6 1 231.05. °9 th:-9 2i3-E
no at 1 a1-0 1E.329 1:6- 13f 2E2. z..s
rc 2 2 6.2E4103 6.50-0 6l nv-ut 7.21-68 1 27.5;z °oa 7.568.0823 2.6,2130 2. 2:6.1 2.E32-15 2. 1-2E.-3
na 22 1.041-l 1.6E 1 .I 1.
*. 23 7. 03E- .E 5 : UE-;1 1.561- 9.761-12

to 2r o9.569e4 6r~E: 1§ 70E§lr 9E t 19+t e£a

no 25 1.1-579 1.UE-2 1.41.1 .64E- 2 1- 4 . 1-39
mg 24 3.551-02 6.1-02 1 2 n 012 1.512 1.E.OO
mg t 1.621E-67 7-07 1. o.i157E 3.3107 g .51-07
ms 6 12- 1.430 1.541-06 1.601 1O.3- 0 2.61-06

.0E0 5.77a-25 5r731-25 5a732-25 5.732 51400
.1 27 4 99E.24 2"lg..9 204 4.95 4 4.992404 99220-
at 23 7.091-26 T.01 .- en 09 -11 7.092-Il 7.092-26
*9 1.4 I-37 1.421-22 1.5- 14-2.76-22 1.761-37

a1 0 * 01.00 1 1.1432 .00E2.0
at 23 1 1.98I-01 2.0I01.0-01 2.201-01
*tb20E9 0 1.421-k1.531-061.631-k 1.E-0 1.399-0 1.391-0

mlt 31 2.363-39 3.2-436I2 4.021-2 4.471-3 4.'4)1-39'
a32 1 .n5E-30 2.t E-10 2.201-30 2.441-10 3.731-301 3E.-30

blab23 T 5.731*04 5.7.04 573.0 41. fl1454 lt 5.04 E 22.1*04
0 fLux 9.211407 9. 2140 9.22*07 9.2E.107 9.32E-08

ath2h. far-field at based - 61w iSxtS. 3.O0wtI. jovdintu 401 h~o/ 31 uo2 actinidea page GS
powers 1.482E -Si' bu2n'upw9.8 321*43njud flux 9. S1UE 121.42E52

0 nuc(Ida aencentnetteeta gr-am stoma
basfsauaingle neactar easeably

,charge fl**** d lb* d flflaaad *b*0k* d **** d
ha 4 6.373*00 7.351*00 T.34.0 313*0 0 3.135.00 3.935100
pZ26 1.13-102 2.05E-02 2.5E-02 g.5@12 2 27E-12 j2712
p6207 57E61-03 1SE 71-1.03 1. 92- . 1-03 S.7E13:12

-051 6.991:- 1.081-04 1.16E-04 1.241-04 1.541-04E2'2 12 3 aI 2 1-6 22 -10 2.1E1-10 2.5 3-10
p62 -CES J7d1-05 1I31 41-0 1.:01-04 1.101-04

eeIt4 223-1E 2121t3 29 12 " 2 47E-111ii 2.032 -Il 3511-11 3 92It 2.4-1-I
rntE 21 210 l2t4-10 21-10 1. 4210 2.5-0 27 521-1

r I1 01. ZJE.0140 2.00100 6 0140 .001.00 .0 01400
b1209 21-03 29.3103 l1-03 3.391-03 3.13103 3.131-fl
61210. .001.00 .001.00 .0040 .60.0 *9O1@0 .01@
6110 5.01N Tog 1084.410 it:511-08 6. nI-O 6.731-0
611 .3-21211 .2122 17312 14112 1.421-1
61212 1.9-22012 2SS 2.3-112 2 2.271-12 2.2731-12
6213 4.721 5.5-1 -'' 571 J .11Il 6.031-11

6*214 1.57-1 1.6110 1.91-tO 1.791- 4 . -O1321
p.21 1.562-k6 1394 1.73-9 1.3 01k1E7-06 1.35-6

p.211. .101*00 .001*00 P .00140 G01.00 .01.0 .00140
Po211 1.311 1.111 1.44-1? 1.511-17 7-T153I
PO212 1E41 1.38-2 2.132 LIE-Zi 1 a012 1.191-22
p.21 4 .1-072-01013 3.51713-1 30 : 9.61 9.0173-0
p.1 2.6 17 2.6.7233I .7-721317 2.5731

p.215 1.71-I? 1.71-17 1.31-? MA 1.91-) .91-? '1.91-1
p.216 7~~~.6-1 3.92I 34911 3.731 7 9.821 906-7

p.218 2.451-11 3.561-Il 3.681-11 2.8ff-Il 2.913-1 2.91-1
rn13 Be 8-6111-82112 

1. t* 1221-2j ?.:jis,
rn219 3:O:4 :t4 3IEi 3.7:433114 3:414
MUr-2n2201 111 3 I 43 8
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rn222 4.351-05 4.5-0 I.60 I .7303 171-08 U.711-08
r*222 1.9E-13 1.231-25 1.261-'5 1.331-25 1.|7E-25 7631-33
ra223 9.'49E o9 9. 31-9 I.2.8101-8 5010 .91-0
ral24 1.72E1-1 1 I791- lS51-10 19 n1- -1.9SE 10 1.95E-lo
rxZ25 2.21E-08 2.16146 2.51I*08 2.UE1e0 2.82E1es 2.82 1os
ra226 6.*044.-0 6.96-03 7.27-e03 7 902 03 7.901-O
r28 3.22 1 -11 3 . Ei-t S 3. 1-1 sm1 7 1 - 3.7E-li
*c225 1.50-08 1.4- o081 1.700E 8a t os 1.901-OJ 1.91E-08
aSC?? 6.581-0 6.480670914.06 310. .84 7.511406
aeSIS .931-1. 4.101-lS 4.27-156 4.43E-15 . 15 4.80E1-1
rh226 6 791-32 6ZE:24 *.2sE-24 6 47E-24 6 JS£-24 3n21-33
1th227 1t.131- 1 59E-08 1 64I -I e .701-0 1.76148 17 ra0
tbZZS 3 27E-0S 3.411-08 3 531-01 3.66E OS -* 37 O
thZZ 9 .3 01-03 4.591-03 4. 8-0 .:18E-03 s O-S03 5 -103
th230 3.48SI01 o3.351-0 3.91-I4.121-01 4 .2-01 4.27f-01
th.230 2s37-9 350 1O-9 3 352- 34131-E 09 3S55E-09 2.835-09
th232 7.631-02 s. 1:21E I.41-02 8.81-02 9.21E-02 9.221-02
th233 261E-U 2. 1- 13 01 2 941-13 3 051-13 3.051-28
th234 S.37E-07 5.3-0? 5.37-07 5 .31-7 S37E.07 5.371-07
pa23? 901-03 1.031-02 1.07102 .101 02 1.161-02 1.16-12
P3 6 141-26 6.38E-l 6.611-l 4.41--11 r.on .1 7.01- 26

aae2ht fa eld calt based o..n bh. d lstS, MU00a7. 2twd.u 40 a2 % U 2 actInd. page 6
powe ir. .46SE-03mw, burnup.9.383ZE41MWau flux. 9.U 9#. u2 SeC

° !ide Concentratieos. $rms atoms
a siglereatorassembly

charge **-*** d *****'* d * 4*; . * d .d*" . 4
p.233 1.44E-06 1.41-06 1.641-6 1."4E-06 1.431-06 1.43E-06
p&234f at :12*1 1 Gl19-l1 J1.811i 1.91E 11 1 .~1X1 I I~tX
pa234 aOSE 12 s0U1-i2 .081-12 sOEE212 3.08E-12 J OEE-12
p.235 00OO 00E+0O .OOE+4O .001.00 O0OO .001e0

u230 *.s57n 9 5.8421 6.5E8-21 6.27821 6.481-21 3.601-30
u231 S.271-32 5.AE817 5.691-17T 5.6-1T 6.101-17 6.10E-32
u232 1.131-06 1.241-06 1.291-06 1.33E-06 1.381-06 1.1-0.6
233 1.921-0t e.001-01 1.871-01 2.151-E1 2.121 1 2.22 11

u254 9.60E+0 9.62010 9 644E00 9.67E.00 9.691400 9.691400
u235 6.9540 6.941402 6.921.02 4.913402 6.901402 6.90t*02

801+02 1.S8E1*2 1.611+02 1.811302 1 .11402 1.61|+02
.437 1.221-12 1.112-06 1IS.1-0 1.61-0 1:16E-06 1.671-12

39 3 *sai-e4 3 63E~ ft o3+sl E1: s^EeXX*E.46 363.1 .3404 3.43104 A .631494 3.631*44 3.632#49
u239 1.12E2-2 1.12E1-7 1.121-0 1.12-E07 1.12£-D7 N.11-2E2
uZ40 37.n 3- 532E-38 7.173-38 9.69E-38 1.29e-37 1.3137
u241 .CE0010 .00100 .601400 .001.00 *O .001.0 +OI00

np235 1.191-12 3.121-12 3.121-12 S.11-13 1 2 1.023-12
..p23&m 7.391-28 7.411-13 7.601-13 7.601-0137.2-374-8
hp23

6
1.021-06 1.061-06 1.101-08 1.141-e6 .181-06 1.18 2g-6

..p237 6.149601 4.11*601 4.161*01 4 151401 6.15401 4.1 £141
n.pnS8 3.631-14 5.461-07 S.S4-07 e S.8E-07 .67E-07 4.e 1-14

1426 - 1D621-0 5 1.621-05 3 . S-.

3412`1 .eE;O .OEO III-~5D 1.to9E;D5S 1.42ts. 27E8p2L I~hI:4 .4221-40 177°-40 6.1 126 8.271-40 1.101£ 9 72 I- 19
u 0p2 1 -39 1.19E-15 1.1921-5 IIMI1 1.911 I.71* 39

pu4 .081:000 * se 4rEe5*9E Do s M0OD rE

p2l .001400 .001.00 N0100 .0*0 U0*0 .020
p.436 2 r31-10 4.041-10 4.041-10 4.041-10, 404 - 671-10
p437 2051-IT 9.42E-14 9.616-14 9.301-14 9.971-14 .471-13

p.3 &.203-03 3.291-0 .291-83 639-1.3 3.261-93 3.111403
p39 2.018*01 2.07141 1131401 2.191491 2.241491 2.241401
p20 2.199-01 3.053-01 3.1-1 3.7-01 3.531-01 3.532-01
p21 3.951-OS 4.492-0 4.?21.005, 6.92-6 1.301-5 4.741-03

p~22 6731-06 7.461-0 1.7-06 9.101-06 Igat-0 9.91-0
p43 5.151-30 5.702- 15 .02-15 6.94-S 7.611157.6230
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pu244 1.381-27 2.61E27 *.5rE.27 4 33-2I 6 45 T .
puZ2S .C0O00 3. 6S-55 5B2tE 5 .1E 5t4 954E ':O:IO
pu246 OOE.0, .001.0 . 01.00 .001.0 .001.0 .001.0
se239 1.19E-34 1.6 13 1.40 19 1.47 19 l4r 4
n1240 5.431-32 *.761-17 * 081-7 411-17 f:f 3 Et-* i2
WA241 1.19t W3 -0361- I SE:3E t.4Ozl . .0 Ia 1.

00242. 1.97-07 2102E-07 2 2. .41Cr 2.46E-07 2. 44 7
_242 2.54t1-2 1.7I111 t. ll 1.90 -11 2.0E S. J.15E-12

4W 2.68 eJE 3.04E-8 3. 0 3. I6EtU 4 51t0S 4.3110
M244 .OOE.0 O .0E010 .00E1. E* 010 E 20 . 01.00
en244 7.31E-32 9S11:-1? 9* .E17 1. ffEU6 1.1I-1 1
m245 4.48-41 1..6--3 38 1UE31 1.911-38 1 .9.0
eS2U .00.00 .1.0 C0 00 .OE O0E.0 .001.00 .00.00
co241 3201-2 3.63122 3 -Ut 22 4 .05t2 4a25t 2 5.76E 2S
cm242 7.811-10 3.451-09 3.65E-09 3S1.09 4.041-09 4.62 10
cm243 2.601 -14 2US5-14 3.011-14 5.UE-14 3.34. 14 3.20-14
t-244 1.091- 1.31E 12 147 -12 1. 61E12 1.SSE-12 1. -12

s2hz fcr-ftlod crit based en btu 15x15, S.OO. t 20 wdlmtu 405 h2e2 3S w2 ectinidos page 67
power- l.461E-03No, burnup-9.3, 9.2 E4OtnIc x E. -mec

° nuc ldo :encentrmtlenx--;s ra toms
basis * singeo reactor assembly

chere *oa-*** d '**&** et ***&** d **;"** d ****&** d
caZ45 1U231-15 14515 -5 1.6E-15 2.261-15 2.26E-15
g.246 .7 a-1 6.772-18 M151- CM.311 IISEA-1 1.15-17
c.Z47 553222 7.03E-22 S 1bE 22 t101-21 1.36E 2 1 .3E-21
cmZ4S 5.39E-25 7.15-E25 939E125 1.22E-24 1.57E124 1.571 24
c1249 .001.00 6131E-36 1.073-5 1.3SE-35 I.7OE-55 1.a0
c.250 1.601-40 2.222-40 3 032 -0 4.082-4 3.441 40 5.441-40
cn251 .00.00 .00100 001.00 .1OO .OOE002.00 OOE+O

total$ 3.731E04 3.731 E+4 304 3.75E-.4 3.31.04 3.7 1.04
0 ftux 9 21t.07 9.12t-07 9.22S.07 9.221.07 9.22E-08
0 Iq array has 20 entries.
0 Sq array has I entres.
0 Sq array has 1 Ontres.
0 5q array has I ntries.
e 4q array has I entris.
0 54q arrey has 12 entries.
I1ibrory Infrmation...

cross-section date taken frau posetion number S of Library on unit 33.

page I

c t. e o xte-ent rot *odule gas? tibrarr
used a t -dependent neutron spectru'., or each of the above passes

pass O appltux atrti-up fuet denstitts,
pass r sppiles *1d tbae densities of nth library intervnL

P fret llbrary :pdated met...pass Ibp

ene -ystem controt module 32 W tbrhre
used * time-dependent neutron spectrum Ter each of the *bowe posses

pale 0 appilf eart-up fuel dansitles
pass n applies mId time densities *f nth library Interval

first library updated was...

* pr~iouI Iwr orlsen-J biMary working library--ld a 1143
* made frem modlfied cardimage erigeneS librarIes of scaot 4.2 0
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* data frtm the light eloemnt, gctinide, and f*slion product librerie*
decay data, Including Seams and total energy, aro from ondf/b-vi

neutron flux spectrum fitors and er0oer ctions muore roduced rm
the "preasas case updating all nuwlides on the scale aurnup" librarye

fission product yields ero from endflb-v

*heten libraries ws n 16-enrly-group structure* tho photon data ro fre the mator poto data seo
preduced to Includc brsetrabhluns rem uo2 astrin

see information above this box (If present) for later updates

* a

0 *other Identification an sizes of llbrory.
0 date set name: MtNfOOl
0 3/29/1996 date librery was produced
Q 1697 total numbor of nuclide in lbrary

6n9 number of light-olamnt nucl Ides
129 number of ictinide nuclides
879 number of fission product nuclide.

g 793 nunber of nommzar off;dIsjonaI matrix elementa

0 *s*s1 sas2h: for-f laid crit based an UVi 15:15. 5.Owtz 20wd/utu 403 ia2o/ 33 ucZ paes
power. .Oftw, burnup. 10724.mud fLux: 9.1234 7n/ce'a2.aec

( tnote. k-If Inities, clod and moderator absbart are corrt nly, If crrectly weighted cross Sectiena are applied.)
o ~~~~~~initial **eo***~ * d*ed 0*00 aoe d
productlns 1.233 116.06 1.233n1J9n-e 1.2m11 .1.23313204 I.213307E.06 1.133064 e06
baorctlons 9.974363.05 9.9785653.05 9.9860 6405 9982511.0 05 9.9 11.S 9994253E.05
k Inf nity l.236103E#00 I.235638E400 1.235S6 0 i.23592130 1.2356083.00 1.2350093.00

O initial 0500000 d **000 d *000000 d * d 50**o* d
octinid.
obsorpt ions 9. s3.568305 9.8663753005 9.347051E oS 9.6.7583E+.05 9.1479916+05 9.8479761.+0
non-actinid&
abs. frace. 1.3110761-02 1.32471TE312 1.3382023-02 1.351"3E-02 1.365000E-02 1.349171E-02

1 soa2hli fr-field trtt based on b&w 1Sual 3 .OwtZ 20gwd/stu 403 h20f/ 3 uo2 fission products poe 69
D fractt n of total ofiorpt en rote

power' .0om, burnupa 10724mud, flux* 9.22E+On1cu**2-sec
D ~~~~inftilal, 6000000 d 00000*0 d 6**.... d 0000000* d et00000 d

sa49 .45-E03 5.45-03 5.451-03 5.43SE-03 5653-03 5.453-03
eulst l69E1-03 1.2126-83 1.153-03 . 3E: .03
ndt4J 9. 0-04 9.526-04 9.64E04 1.02e- 13 .uSE003 1.051-03
rh1O3 64.3-4 4.E-04 4 69E -04 S.EK- .01-04 5.013-04
0131 2 63.04 3.063-04 5 0 * U 71-04 3.33-01. 3E " *3E-04

ndl45 I gOE S 1541 434 tK -4I6E 044 1 IE-04csff3 *O3E0-04 2.383E-04 I.63E-04 .141-04 2.623-0 1.0 4
adISS .023E-.04 } : 1 s E:SA f:93, 3Q4sm147 1.693-04 * -0 81E-04 .11 0 1
tc 99 1.843-4 -04 1- 04E, 1.753-pl all-9 .63 1.6-04
nd4S 1.U OE-04 1. r-34 19-E34 1:"I-e 1.4-04 I E.-04
mSoJ5 VS 9.10 9. 33-05 9.64E-65 9.965-05 1.03E-05 5 92E-0S.5 .74-5 9 035 9.6-05 9.8331-3 1020 .2-4
cd113 9.6:01- 9 12143-5 93-05:O .730 97-05 9.7305ealSO 6.263-05 .543- 5 6.791.05 ;:43-0 7.3005 7.103-0
kr 83 S. 0-5 i:-~'-~~1730 8.7305 6.373
osl35 S.1930 1 8- 5, 5.56!- CARE 51.9205 5.923- 5
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1,d 1S7 5.3S.g~541O .4- 55.41-5 .534 Ew 3e
,-u101 401 41.1-04.2 f 4.1-o E-6~0 4.6:0-

Ir~ 3.61O ?.10 4.15-1av.5 .415 .11-O's
Pr,,, 3.2,. 3 3.98101 4.1-S .5-5 .0 4:411:.@S
1.153 .1621.05 3.271-05 3.35-s .410 E.0-0 3. 40g5

amII .771 .05 160105 1.6216 j1--s .1-S is
~13 1 21:fl i79~:fl ARE:! I-S I f 1.73"-s

sr 94 9.591-06 5.4-0 .01O 1.63O E11.S .016
1.097 7.6171-0 7.IE0 7.7-6 35-0 .6-66116

gtdISZ 4.32E106 44 1-0 Is050 I.010 E51-6 I.s10
mr 91 3.31-06 T.44-0 .66 79 .6- .906 Ea.791-086
110 69 3.16E1-06 3.0-6 .414352-81-06 06D 3.61-0~~1SI 9 :~~~:5~ j:~~"Efl E:8:614106 7s1o631:.06
ee142 2.31E-06 M.72-06 2. 91.0 .91-6 0-6 3.001-06
pdI14 .31-0 .621-06 12. 1-662610 .9-62610
d142 .131-06 21:01.6 8:62.5- 4106 9.31.06
InI 63-61 01- 2.03-06E101J6 F 0 -
40140 1.71-0 17-61.206.1-061.94106 1.943-06

pdlOT 1.561-06~ 1.64-6 1.716 Is 71- .K04 1.,10
MUIR2 1.:5321-061066 1.651- t 1.1-8 1. 1-6 1 61-0
no 96 1305106 1.9-6 .2-0a.t 10:.210 1210

I10 1.E10 1.4-6.9-6 1.131-0 1.161- 1.101-06
.134 1.001-06 1.041-6 1j7-61110 .5-61110

e-u 99 7.491-07 6.03107 6. 565.07 9.181-0 9.752-0 49.1-07
:r4 92 6.041-06 6.32-0 6.601-0 8.61-07 9.110 :9.110

No194 61-071 60695-67 7141-07 7.9-07 I.20E.07 1.209-047

sr 96 a.4-7651-76710 1:311-077.23-07 7.231-07
a1367 5.435-71071 " .6107 5.:21-017 6.11-07 El6SI,.201-07 6.201-07

hr 61 4010 4110 .34.7448-7407 7 4.'I 21.074 .
edlol 1.61-0 3.621907 3.91-0 3.1-0 a.3- 4.31-0

ar 94 63.41107.31-07 3.651-07 .7701-0737.613-07 3.691-07

5.3 E:07 S Ij 5-. 7 1:7-7 7 of16107i~S
ib 67 3.51-07 24197 2.41107 1.49E-07 6.571-07' 6.5OE-07
gd134 1.-01-7 1.631-07 1.641-07 .1.97-67 2.05-07 6.0E-67
a. 77 U1.6107.19E- 1.7 413-07 1.601-07 0.661-07 1. 6E.67

ibi~~i 1.361-016.676~~~-01.8-08, 189606 .61070
baltS 73110 761-08 6391-0 6 954508.55-6

a. 79 625-1 .410 66508 .21940-89650
-161 7110 .E508 1:7.91508 -1-8666 2.6-6

t.1230 .71-06 .02- 7.7-8752-4775-3771

I
0

0

fisseon prducets paose 7
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I0

0

rulo JS s3. 608 I5. Oes 5 .08 5.71OS 6 .15-0 6nE -08
p.147 6.25-0 9.t:-0 Oa.80- 9.80-089.94 5.18
te1ut 5 .91-08 .5 0 ao . 218 *1SE-U 6.578-08 6.691-01

to 3.901-08 4038a0 4 9.I7 84 108 4 E.S30 :4308
MMd14 3.36E-08 3.61-:08 3.663-E- 4 U .39E08 4. 391O
te125 3.6S-S3 .21-08 3.961-08 4.10-O S .2 Ot *0 4. 08

t015 1:4WI .5I~ti a If ;i:: UU8 f 4. 2848
-.145 2.96-081 3.178-08 3.39E-08 1.2-O 3.25E-8S 3-0.
3d158 2.741-0 2.861-08 2.810 5.1l1-O a.3 s0 3333-I

I 09~~2.61O 2.531-8 "E701- 28-08 2310
fdl 0

4 S 2.70-O 2.27E1OS 2.3 9ESe48- 2108 2.2E1-s
anl7 1.96820E 1.831-OS 2.1-08 2.1 -EOS 3.26 as- 2.6E8-08

16 lSE- -08 20Ce28 71E-08 1.1 1 1.08120O

Sd114 1.5SE-08 1.651-OS 1.7 2oa 1.9-08 .8-08 1 UEU-08
em119 1 .E5108 a1.s108 1.E6$0 17 1'-0 1.7gEE 1 .761OS
*V115 1.43E108 1.651-08 a.5 e08s 1.I6V'-s 1.2-sU 1.762E1OSSnIS9 1.1I 0 1.461-08 1.518-08 1.51-OS 1U-OS 1.61a-OS

Ib 9 1.17E108 1.2-08s 1.351-08 14-OS 1.53E-OS A SSE U
pd~l0 1.191-08 1.51-08E 1.3DE-08 1.36E-O 1.41E-U 1.4110
or 65 1091-0 1.13- 1 .71 08 21. -O 1.351-0 1.251-U
- 96 7.68E-09 8.21-09 A.109 9. 3- 9.9 -09 9.941-09
Be 82 7.471009 7.73e-09 S.0E0-09 8. 6 9 S2E-9 s.s2E-09
br 79 5.91 s .3e1-09 6 - 7s 231-09 7. 7 9 7E 701-09
saslh: for-field crit b n en b 1e 915a5 .OOitof i gudm2tu }es lu2e2 6X UD2

~~ b~-~~P~ on of tlan v-ateprwer- .Or unp rsft - .22E r.. -2-ure
Inritial &**e * e 4 

4
CCCCS - d ******4 d

ed1IO s.5s8 6o.071-0 .591-9E 7.131-09 7.7eE009 7.70809
sn126 6.SSEn1-09 89 7.e04809 7.81-0 9 7.533-097 es3809
se 76 s .9 7 09 5 99E n 6.19E-0 6.401-E0 6.611-09 6.31E-09
ewl$! 5.3,31-09 6.381-9 6.6,18-09 6.6411-09 U'B .08109 6.02-09
:eh17 4.3:109 6.74-09 .11E- 5 .1E-09 s.9OE109 SE -09
cr 90 5 E 7109 S.9JE09 59709 .97-9 :96E109 5.671-09
sn?24 4. 01-0 58 52 5.41-09 .3- $ .s31-09
be13G 4:1701-0 4.611-09P 6:I?: 5.13-09 5.31- 009 5.381-099
XelSO 4 02E-09 *.A9l-09 .s6E-09 4.85E-09 5.14S-09 s.141-09
X*129 3.458-09 597 0909 .9-n0 23E:09 4. 5-09 *.511-09
dylU 3 09 . -09 4.19E-09 4m e1-09 4.411-09
kr 2 3.33E-n9 1.S2-9 e .71 -09 .91-09 4.12E-09 4.121-49
*75 3. 42 9 48-! 39 . u09 3.78109 3.90- 3.901-9
In113 2.771-39 2E7109 .9J3-s 3.0 09 3.191-9 S.190109
te136 Ml071-0 2091E -9 37E-N

09
.219 .681-09 381409

tntal 1.0E1-09 2.061-09 131-09 218-09 2.38-0 2.31-9
*n122 1.691-09 1.r5E-09 1.121.19883.0912 1.98-0e9 1941-09
ed1i 1.6IE-09 l.74-n t 01- 9 1.81-09 1.921 09 1.921-09
*nild 1.251E09 .301-99 1.3s186 1.909 1.41- 09 1.*43-09
cr1l7 1.31E-09 136-09 I .36E9 1.363-09 1361-09 1 301-09
so 7 .591. 0 * 3-10 1.031-9 1.061-09 1.0E-09 1.101-09

Adl60 3.613-10 5 .1o40 3.95E-10 6.13E 6.a1-10 4.310
30 13-10 .473-10 3.7 1 ]'I 1-101 3.962-10 36-10

*:6 3 1:9011 .3-10 5sE1-1005.460-1l . -* 3.6E6lo
c;134 3.3-01 6.393-10 :18.0 6.431-100 .01-011 3.608-10
dyl1O 1 0 IE 203 0 l .18t-10 2.'E8-1 2510 2.51E -l

ki85 1.2SE3 7 E01-10 lo0 1 1 6sEE.-10 l30E11-10 3.1 1 76 1-10celS 125-0 .3810143-0 1 51 14631-1 1.1631-10
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I0

0

0

II 66 6.641-l jj 1-t t1 ?.75E-1 '| 2 1-11 6.727E1 al's27-1|
ar 1,67 .4-14111 .8- 44:3-1 .0111321-:11,

eel22 isE1-l .151- 1, 2.30111 2. 46- 11 .62E-11
ma 74 1.21-lI 1991- 2.06E -11 2. WE-11 2.2011 1-
*rl66 1.Sle-11 1.621-Il 1.EE-11 l.UE11 1.91-11 1.921-11
me 72 1.371-1 1.421-I 1E9-1 .311 I.SE-1 1. .11

25 90 546-12 *.691-12 5.6E 1-2 }. 8r:1-12 5.6712 5.01-12Ir 90 S.42-12 E.6-24311 42-2 1111 1.131
sb121 3.971-125 6.20-12 621-3 12E 621- 12 t.1012 3.771-12
rglOg 4.2-12 1.33 1.341-I5 1 .:-33l 1.36- 347E-33
*'rM"7 7.632-13 6.9-3 I.6-3 1011 1.011 1.111

nb 95 1.182-13 5.441-11 5E441-Il 5.UE-1 31-11 4.I 1 14
1.127. 5.55E-14 3.131-12 3.141-12 5.15E-12 3 16E-12 3.15E-14
*U.2h: far-f laid ertt based *n hui 15x15 3 OcutS io~gwd'rtu 40S b202 *S u 2

pobers 9w.22 m lur.Jp. sit f:lu22EJInf ..2-..c
Initial '*'*- d***- g .... ~&.....- d *~*e*** d*~***** d

ni 95 5.71-14 1.61 -11 5.671-11 5471-11 5 .b6-11 2.14E-14
11 7 1.7St-14 1.3E-14 1.84-14 1.900-14 1.961-14 1.961-14
enl14 1.22E-14 1. 11-14 1.41mm14 1.SOE14 1.60E-14 1.602-14
y 91 2.60E-14 5.031-11 5.622-it 5.022-Il S.Ot11-l L 1-13

cbl26 7.541-15 9.6UE-15 1.01E-14 1 0il-14 1.071-14 o5.661-lB
*r n9 1.671-1 1.e7E-1 1.671-11 1.07E-11 1.071-Il 6.731-14
rulO1 1.72I-15 1.381-14 1.8110 E- 13 10 1.381-10 3.42E-16
ec141 .91O-14 5. -1 52 751-10 5 1-10 9.71E-17
cn125 1.23E-16 5 e3. t1E-5 1-15 I.621-15 3. 21-15 7.551-17
tbl6o 6.77E-17 *.25E-14 .3: -14 .521-14 3468-14 3 .30-17
p.146 3.I91E-1 1.42E-12 1.431-I 1.431-1 1.431E-12 6.401-16
cdlO9 1.641-* S.t-1t 5.451E-1 5.81-10 6.21E-10 2.07S-17
Cdil15 4.641-lt 9.64E-14 9.66E-1 9.6tE-14 9.711-U4 1.131-16
*b124 1.191-IS 1.92E-15 1.96-15 2.602-15 2041-15 4.491-19
tb1293 1.231-IS 6.671-13 4.UE-14 6.6tE-13 *.6E-13 193-19
pn146 5.511-20 4.99-14 6.991-14 5.001-14 5 011-14 9.17E-21

*aa2h: far-field grft lbac d .n 0w 15x15S 3.eowtZ. lgD/eetu 40S 1m2. 62 tS.2
power. 1.4681-03mw. burnup.1.07241.I4Iwd fl:31 9221.4E ni1 m'22e-B

nuc IdI eocntrtl ncO gram itmc

charge ceecace d **e^*** d *oeaeadeel lne d ececee. dt
b 1 5.61-94 5.76e-u2 5. f96E4 i.162-04 1-04 6. 61-'4
hl 2 1 161-26 1.721-6 1 7JE-06 1.641-36 :9E1-6 1.391-06
h 3 1.5hE-11 1.761E-11 1.nE1-1l 1.791-lI 1.E11-11 1.61E-11
h 4 .002:00 3. 133E 5 .?a-3 2.6 -33 2.61-13 .00146

hc. 5 9.81-69 1.611-6t 1.04E-Ot 1.061-08 1.691-08 109E- t
he 4 9.21I-6C 9.541- 5 9."7E-3 1.4UE-04 . 01-04 1.05E-94
bh 6 0o0o0 b d blot.0 . .0 .601.00 .t0 200 .1t. 0o

n 20 1 11E-05 1.11E-06 1.191-05 1 t23-03 1.27E-05 1.271-06

nc 22 7.281- 7.54E-9t 7.01-08 0-0E °09t t6 t3.08 et9 31-08he 22. 3- 2.1- 15 2.641-IS 2. 61 15 6.641-15 2.64 130
flu 22 9i6Il 2 .56-11 1.36-11 1.568-11 51-11 9.161-12

ffssion products page 72
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no 23 V.3.3752731510.53531,3 73310 E .51.3
no24 9.571-4 9.7-9 9S10 .7E-0 SE 2*9 9.8.

flu 24. 1.571-30 YE.515 .5-5 .Vt-.t511515-0
na 25 2.23 -39 BE.302 2.312 - 1- 28-2 .81-39
mg 24. 7. 5-2 .-02 0 2 L.B28. .510 1.4-el
of 25 2. 51-07 2.9207 244.0 2.9-0 E.510 .1-07
:agl2 1.651-6 age-6177-6111-6181061111
.027 7.841-17811 .6-37411 .7-37813

27 4'E9.0 4.10 4.920 .910 .44 '9204
:tl 218 7.09-2 7.09-1 7.102l OE1 111 7.102-26

129 1.762-3 1.88022 2.0-2 2.-2 a.71222.7-37
aI 30 020 2.1, a371-2 la:1-3 2.7232 .4. 2410

Ii 28 2.201-01 2.2720 .4- 2 2.4-1 1.4 1-0 C001M00
:ii 29 1.81910 2.022-8 .161- 2.291-0 3.41a02.410

*130 .722-tI I.1-l210-l230-6252l 2.52-1
ii 31 4.472-9 4.94-3 S.4522 592-4657-24 6.561-39
of 32 2.72-03010331301613 .5-04.013-30

total$ 5.540? .720S5il.41720 5 .75.04 57 14
0 flux .212079.22.79.27 .2210 92-08

I sas~h: for-field crit based on bli 15:15, 3.90wtZ, 20 wdfnu 401 holo1i 8v2 o actinides pag. 74
power. 1.46SE-03oi, bu7pn.014+4ie lx 9 l.,cu*2-s~c

,iuarge *~**** d *4.44*4 d 4*4*0** d 04*4 rue** by
he 4 1.851400 9.372.S0 9.911*00 1.051*01 M.10201 1.10E401
pb06 2.711-02 2.932-82 3.151-02 3.392-02 3.631-02 3.631-02
pb07 f.182-0 2.03 23 2.492-3-03 2.03 E -03 03 3.21-:03
p28 1242-04 .3204 1.422-04 1.1040-04 04 1.611-04

b2925-10 2.2210 1:67:03111
pb2ll 2.402-11 1.47 51 .41.11 E 621 121 :: 1

0222.39011i .:48E-11 *5 51- 60 1:1, 711-I 5 121 .2-10 2.622-10 2.711-10 2.811-10 2.91E-10 2.911P-10
02086 2:210 .002.0 .001.00 .9001.00 .001.00 .002400
bi209 3.182-03 3.491-83 3.822-03 4.1&E-03 4.52C1-3 4.531-03

bitl .8-87.2-871-07.2-08 7.841-03 7.841-08
bfll S71.422 12 1.81-12 1.511-12 1.5112 1.60-12 1.602-12
b1212 2.271-12 2.333-12 a.2-32511 2521I2521

bli6.311 2-11 6.70-1 .41-11 7.31- 7.391-11
b1214 1.82-1 41.10 2.02-1 E-10 2.16-1 .162-10
poli US1.31-06 41-06 2.021 9E-6 2.12-6 215-06
poIt .020 0140 .040 040 .0000 *0.1100

Po211 1572-17 1.622,1- .7-7.711 .7-7 1.77I8-.17
p22 1.191-22 1.232-122 1.21: 1.1-2 1.132 1.3 38-31ppo"13 9.072-20 9.5n2 I.g8-9 :119 I.18i I.18-1

PO 214 .5-17 2.7-7j7217 .8217 3.71 :3.717
Po15 U1.71.17 2.013E-1'7 .991-17 1.21 1.2-1
Po216 9.486-17 .1217 9.71179.627 1021 .021-16
Po Is 2.911l 3.03E-11 3.1421 32- I3.721 3.372-1

Is1 7.0213 1.302-28 1.1, 81312 13 13713
rn219 4.382-14 4.512-14 4.65214I.114' 6.:31-14 4.9A134
p1,220 .481-14 3.591-4 .714 E 12114 1.3-1 .911
rn22 5.1a-0 5.371-08 .51-0 8-8 5.8E0 .981-0
r&22 7.631-35 1.422-25 1.46-51.E-3 .5-23 4.051-36
r8223 1.091-08 1.132-88 1.16081.20-08 1.231-88~ 1.23C-08
-.224 1.981-to J."4-1 2.1-02211 .- 10
r225 2.122-08 2.981-0 3a'! 0 1.131-08 3.451-8 3.4,51-08
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r 226 I .9010 3 E21-0 9.2 .3g 3 9. .1410 9. 41-03

ra225 I.91E-0. 2 01E-Ot 3.l21-08 g.32E 1e 2.:331-0 2. 13-II
aC227 7.SSE-06 7 6 3E.06 I.07E06 6.311-06 6.51106 s 55E-06
*e2ZE 4.60E1-S 4.77E-15 4.941- * )X10*11 5.271-1S s.271-11
th26 37E13 6.911-24 7.tSE 47.41-24 7.S6E-24 1.97 -34
thz227 1.766f-03 .321.66 1E e5E 1.97E-6 1. 2E-08
thi22 3.7,61-08 .010 4.31084.E 10 4.21 4.241-:08
th229 5 U-03 O .79 063 6.094-O3 6:40E-03 64.2-E:3 .72 -03
th230 4.27E 01 4.41E-0I 4161-01 4.701-1 4 el 41e- 4.84E-01
thZ31 2US.0 3.171-:09 3.91-09 61.1-09 3.4E109 8.13 109

tt2 9 22E 8z:0 E 2"Eo295 7 102E 1 7 1 g 8 .eE01ih232 92-02 9.51-29.89E-02 1010 .6-1 1010
th233 3.051-28 3.161 13 .2713 3.39113 31 1-3 3.501-28
tz234 5.37E 07 1s37- I 136E1-7 s.61-07 3.SU 07 5.S6E 07
p.231 1.14E -2 1 16E:02 1.211.02 1-02 10291-02 1 29E-02
pe232 7.07E-26 7.301-11 7.11-11 6 :-11 7. 98E1- 7 "E26

sesi2h far-ffeld trit based en btw ISMS, 3.00wt%, 20iwd/mtu 40% h22/ 16 uo2 octinld. peg 7
power- 1.448E-03. burnup-i.0724#04od Ms. 9. 22l.67n/em*2.sQc

0~~~~~~~~ nu li* cnet rations orma a." tomales seinge recormseatt
charge "***** d *6***** d ****d **** C d *e***** d

p.233 1.431-06 431-06 1.431-06 1.43E-06 1.431-06 1.43E-06
p.234. 1.S11E11 1.611-11 1.611-11 1.61E-11 1.811-11 1.81E-11
pa234 8.08E-12 8.0E8-12 *.0SE-12 6.1UE-12 s.OtE1t2 6.8E-12
p.235 3.001+00 6.00100l .1+00 .601E+.00 .E00 .003.o

w231 .101- 32 6.30eE 7 4.10 217 . 6.011 4.911-32
U232 .36E-06 .421-06 1.471-06 1.106 :1-6 1.131-061
u233 2 2219-0 2 429E601 2 .1- 11-01 2.t 1 I t1
u234 9.69E100 9.711E00 9.73.+009 .7.O 9771.00 9 .7E700
Z335 .9,01.02 6.691.02 *.67+02 4.464102 6.615402 .ss51+02

u236 1.411+02 13 21.02 1.821.02 1 821+02 1.631402 1 P102
u23? 1.4- 12 1. tEe6 :1.Ee6 t6E10e6 1.TE71-6 t11.12t
u23 3.631. 3. 3. E+04 3E4u29 .1122 1212107 7* '3I.0 3.43'! D 1,04 1 .83.04 t.41.u239 r 1.E 22 l~l2E-07 1.1,2-07 1.121-07 l121-07 1 1-22
u240 1.3OE-3S7 7 . -37 2.90E-37 n 3 3.73 7
u241 .o0f.0 .6Z 0 * .00 OOE+O. .E010 .00E,00

np235 1.021-2 3.1 I .2-2 1.12E-?1.1 21-12 .6-13
np236m 7.40t. 28 7.411-1s I7E1:13 7.401 137.401 13 T407E 23
epZ

36 1.141-06 1.26-06 1 246-06 1 .01-04 1.341-06 1.34E-06
->137 X4.15t. 4. 111.1 4*.11601 4.151681 4.1* +10 4. .01
np238 4121-14 5.4TE-eT S.47607 s 471.07 .4 n 67 1-14
unp239 3.771-14 :.421-5 1.626-5 16- 1.210 1.1 1-4
npU4

O. 1.11E39 1. -19 S 1 S1- s .4sES9 181-1 6. 1 s19~20 2.733-39111 1.19E-I 191-1 1.I91.13 .13I9
np241 .00+6.0 .00E1.g e014E0 8 4 6940 .00 .00C .000140~~236 3.471-10 4~~~.4-1 4.016-10 4.046-10, 4.04-110 31211

u237 1.476-6 l1.02E6-3 1.031-13 LOSEI 1 07 -13 1.431E-1
pu233 6.171-3 6. 281-03 6.E-03 6.281-03 6.276-03 6.146-03
puns 2.2+1: 01 .106E S 311 .1E1 L4611 .46E0l
pu2 o 3.13st-01 3.691-01 3.651-01 4 E01-0 1 4.:4E-01 .141I0E
PU241 4.78-0 .43E:0 1.461-03I S.6 10 2.3-1 1.161-05
pu242 9.98-g6 1.01-9E 11- 1 -sE 5 .39 S 1.391 05
pu~243 T.66-30 6. 1-1 .051-11 9.661-11 1.66-14 1.071-29
pu2 -27 * t2t1-27 1. 16-2 1. 41-36 1.6st-26 1.66E-26
pu245 .0000 1.26E- 7 1.4s5-37 2.146-37 2.741-37 .OE00 O
pu246 .001.0 DE0100 .001+00 .600.00 .00E10 OEOO

W439 1 D 47ES4t 4119 1 AIE-9 t SE-1c 1 SE-19 1 7sE 14
2M0 * 7S- T06E-17 T 38E-17 T.7DE171 6 02E-17 6 e2E- 2
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jul
1 1. 71-03 1.5E.-03 1. 1-03 l.6Et-n t 751-O i731.o

ao242a 2A41E-0 2 53s 07 2.701-07 3.25-0? 2.941-07 2.911-07
enZ2 *13.1SE12 2 911 2. 1 1 r91" 1- 3.751-a
am243 4* 1E1e6 * 791-08 5. 311- . 6. I5 6.441 4 6.441-0a
aoZi4e .0100 .0100 .001*10 40.0 .SOIfl 00.
em344 1: -31I 1. 11-16 1.451- 6 1ao 1.761-16 1.76E-31
*m245 1 19E-40 a2S233 30 -38 4.M1-3 5.65-36 2.54E-40

2z6 .0010 .001.00 .0 00 G0o :10 . . 0 .00100 C.60.00
ca241 5.7I -23 4.465-22 4. 6- 22 437122 L071E22 9.67E-29
c.242 6.62E 10 4.23109 4.421 -9 4 61E-09 4. 6019 '.40w-ic
*2U3 3.205 14 3 49E-14 3 661-14 3.32U114 1 7E-U 3.791-14
exZ44 1. 712 2 06E-12 2.211-12 2.52E123 2a 712 2.57E-12

email: far-fietd crit based on MU 15x15. 3.O0wtL 20gdW/tu 40e 1.2.1 3 uol ictlnide, page 76
power. 1.463E-Omu, burnup-1.071U404mwd fluxt- CZ 7fIttrq-a-rece nudele conte ntraetinse dram toms

cbergs ~ *C55C* bes...a sin.gle deector asmemblycharge -*-* ** d **- **** d *&***-*'* d -s** d -*** £
cm245 2 26E 1IS 2 59E-15 2.951-15 3.351-15 33.7E1-s s.m-1s
c246 1.1S1E 17 I.36E517 1.531-17 14U1-17 2 13E-17 2 .1E-17
WU247 1.36E-21 1 2.021-21 2.44E-21 2.921E21 2392E-21

jul41 1.57E-24 1.99E-24 a 51 -24 3 14-24 U .90 24 3 90E-24
jou49 .00100 2.261-35 2.6t-35 3.571 35 4.4355 .0E100
ce25l 5.441-40 7.171-40 9.351-40 1.21E-39 1.551 39 1.55E-39
cI21 0DE01.0 D0E0100 40E100 .001.00 .00MO .001.00

tetal 1.73E.04 3.731e04 3.fl104 3.?31.04 3'n1.fI04 3.731E04
0 flux 9.21E107 9.22E107 9 225E+' 9.221M? 9.2*22E3
0 lq array bee 20 entries.
0 Sq array has 1 entries.
0 Sq arreyhbs I entries.
0 Sq array has I entries.

0 4q arra be 12 entries.
lllbraryIf=re Omle .. 1

cross-oectien data taken fre position member 9 of library en unit 33.

Pss I

r,10, Otm centret eodutl a libraro t dependent neutron spectraa *r each oa the sbove poeaesused e tie-epnenl
peas 0 applies start-up fuel denallties
pac n applies mid tm densities of nth library Interval

firet library updeted was..
P.s 1 I .

getoe-sstom control module oseat librar
used e t is-dependent neutron spectra for sech ef the sbove posses

pase s pplies start-up fuel dqtn flies
pass n ppoloc mid tlime denaities s ath library intervsl

first l .brary urdeted use.

* prlale Im r erieen-s binary working lbrary--id a 1143
mee from modified card-image *rigsn-a libraries at scale 4.2

* dota from tbe light element, ectinide, and fission product libraries
decay date, Including game and total energy, are from ndf/b-vi

* neutron flux apectrum factore end areas sections were reduced from
L. -- S.. 4 u n d t -* td- .. e-- f4b ..... C

- -1 . .. .. ._- ... _. ...- -. ..., .... .. ,
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.

fission product ylilds are from sndf/b-v
photon libraries u55 an fI-energy-group structure

thephoton date fr*. fro the mester ohoton date base
produced to ink udeo breesatrahtwnt froe uo t metrix

see inforastion above this box (if present) for later updates

a

00
10
C

0

a

.other Identifiostion and sixes of library.
data sat name: ftfMOO

6/2911996 data library mae produced
1697 total number of nuclides fn tibrary
639 number of light-element nuclides
129 number of satinide mucilide
879 nuser of fission product muctides

7993 number f n.onzero off-diagonal matrix elements

oessha far-feled tit b se2d en 0 w 15:15 I O ati l0owd/atu 402 h2bo 6X us?
powere .*Oaw, burnup- 12064.eud flux- 91.2EMa7n/cmte2-sac

(note. k-infinitIes clod and moderator soratlons ae corect only If correctly weihted cross sections
Ini ld ae f e see d * * - e*' d a ***e*a d

produtions 1.234046e06 1.233959E106 i.3338481.06 1 2333162.06 1.233562E.06 1 335591e06
bsorptlns 9j3961e5 9S94441E005 9.995941.1 * 99fl13E.0S 9.9853E05 9S99534 1.5
k f J31936E*00 IJft4451.00 142343491.00 123404100 1.233739.E*00 t233740.+00

n t 1P f lI5f 0 d d d ee e e d a e a * d
act inide
obsorptions 93564261.05 9856710-105 9U36871.E05 U94369111+0S 9e856834E05 9.4568i41.0S
non-actinide

heb. frecs. t.36467E-f02 t.37807712 1 S912621-02 1t404399E-02 4175001-02 1t.417410-02
ses2b: far-fteld trit based an bUw 15:15 3 lasts 20gwd/tu 40K ht2o/ 8 uo2 fission preducts

treat on o t totatl 
6 oretten rate

powers 12-O hurneu. 12064..d flute 9.121.07n/sa**2-eec
p-were initial 4eaesaa d eec**ee d ***"** d ****** d *e***** ed

em149 5451E 5 .451-03 5451-OS 5451-0 5.451-03 5 451EO3
wui l l 1 4 0 1 -0 9 3 -3 9 6 - 3 I 2 1 f p 3 1 1 -0 3J I l.0 3

nd 143 1.05 3-03 1.081-03 t tll- i 41- 3 1 :7 -03 iA7t -03
rhl O@ 3 3 .1 - 5.171-0 4 E 4 . 5.321 5.43E 1- 4 5.641- 5 63 4 3 -P@s e t h '3 .3 3 1 -0 4 3 .4 8 1 0 3 .5 1 - 4 4 9 -0 3 .7 9 1 -P j7 9 1 04 4
ecll) 2.423-P e 701-04 2SN t- 0.861 U .U 1-

0 j941 U
emlO? L9 31- P 1.9 1-04 3.05 1-04 .11 1 0 4 .1 04 . 4
dlS5 2.07 -04 2.08-0 3 91-K 3.101-04 2. 11-04 .1t11-04
te 99 1.86 1-P 1.92 1-P 1 .96 -K t E-P 2891-04 .091-4
ndl45 l 4t-4 1.5E-P4 .51- 142E-U 1. 661-04 1.66-04
sa152 l02E1-4 1.061-04 1.0 1-P 1.13E-04 1.17E-04 1.17E-04
so I:PI:54 l.OiE U l6E-K 1Ie U .121-P 1.1511-4

cd l :r I~fl : W ff C.F-to g; 871-03 9.61-3O S 9.90E-0:
aSol 7.301 0s 7 5 3-05 7.1- 1:311 3 t . 31E 05
hr 603 6 .337 3-0 3 6 .1 '61-05 6.9 2-2 6.9 1-f 9.1 4 1 0 3 7 14 3- S
csI3S 5.92E-CS 6.111-05 6.291-0S £.431-j 6661
gdi57 5.531-0 5 .571-05 5.623-05 5.66 5 - 5 EQ t efsI:
rulOl 4.60E--S 4.751-0s £.I I' .OII-O t - 16. 0es 5.18E-O5
1l3 6.40E-0S 4.541E-0 4.698 3 .41-0 9E-OS 4.99E-05
14r1~i 4 .411-05 4. 54E-5 4.8I~0e 4.111 - 5 4 . e51 5 4.031-OS
ah9 3.603-03 3.S 1-OS 3.381-:0 3 940-e 4.t5E 0 4.031 es

page "

are applied.)
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0

0

5.5 .3.5 .1-S161-51130 12 .2-0 1.15
*g1 09 1.4114 1.461-02 .515 1.61151.745187
It 93 1.44E-0 I.6-3 .24 I.719 Is0 1.61S
1129 1d6E-O I 12010 .LOS1.71S 1.511-05 I.11O
MI14 NOR0- 5 1.13,-Os 1.17- I.E e 123OS 1.331-0
O 97 8.1-6 E. .441-06 B.9-68910 . 201-6 9.21-0SI,

OM20 A3.514 3714 21 6 3.8-6 4.01-6 .E0106 4.5014:6
ysrI 331-09 6 3.741-6 3 63-06 06 :I 4.26E-06 4.6.Ei-6
rulO 4.9-6351-63610 31-06 1.021-06 41.31-E:66

pd14 IS 01 3 .0ISE. 31814 3.210 33T0R 3310
nd14 2.9-68.8-63.7-61-06 -0 325-6 3421-6

ud4 2.391-06 2.501-0 25106: 510 271-036 2.73-6
InlIS 2.0-0 2.7-62 10 306 6 2.57-06 3310

6.112 1.941-06 2001-0 2006 63.110 3.316-06 .181E-66
pdIOY 1.881-06 1.9306201-3 2.846211-0 6 22.61-06

as132 1771-061.623-0 1.68106 1.906 619106 1.99106m 98 1.201-06 1.24346E 1.716 1.32:1!1-006 3.55306 .331-2
mIDOl 1.161E06 1.2011-06 2.241-06 1.231-06 1.37E-06 1.3110-6
106134 1.1TE-6 1.161-06 1.221-06 1.21-E06 2.336-06 2.33E-06
.. 4 99 9.7-0 1.4106 00:,1.16E0106 1.6-46 1.218-06 1.21S-06

zr 9 9.1-7E 9.6441-07 9.72E1-07 1.001-06 1.031-06 1.031-06
117 .263-076 1.53-?84 1-791-06-207ISI. 9.361-07 931-07
- 104 76E-06 7.391-07 :2 .160 8.27167 164.0 3.641-06

sa34h for-f 06l cIt lase en Ilu 221al6 1.1511tZ 1.9Logduu41 '

power. E. 00 hurmEp' 121, 064 med flux 9.22 E-06 1m23-06

sr 92 7.331-07O 7.4451-07 L88-07 7.901-07 8.1S1-07 8.121-07
ndi2O 6.02-07 6.703-07 a6.91-07 7.111-07 7.361-07 7.1-07

aeI136 7.20-0 6.017 4.91-07 6.739-07 6.981-07 6.981-07

2dl 4.3 1-07 4.8-7463-7481074910 .991-07
ar 94 3.393-07 o 4.01-074 ISMS0 .341-07X4.361-07 4.361-078 wo

at 901 3.7:1-3:07 3.683-073.79E-07 3.91C-07 4.011-07 IE0
nd1S 2.63-7 6.051:07 53-9:07 3. E-07 7.351-07' 3.3 3-07
10130 A2.81-07 2.9431-07 6.039E 73 61TBE07 1.211S-07 3.215E-07
brbA 87 62.5-0 2.61-0 2.73-073 801-07 3.8-07 2.J81-07

pd IS 461.690-7 1.759-07 1.3230 1.8-07 51.941-07 1.001-07
1.5ll 43-,07 1.69E0-0 1.6-07 1.7210 4 1.781-7 4.791-07
.23-0 16-7 1430-07 414331-07 1. '71-07 4.371-07

brI90 3.571-07 1.011-07 1.08-0 : .460Or 1-7 .1a0
ONul54 1.031-07 1.171-07 1.1530 1r221-07 4.014307 41.103-07

sb121 9.601-08 9~~.92-81007 1.3-7 1.0-1107 1I.9-0
AT 79 .401-0 9.691-EE07 .71 1.033 T 91-07 1.E5-07 1.05-07
.di I 3:66 1:0890347 .4 0 931-08 121-0 1.61-7

PTO 4.U 10 6130 6.91-2 734-0 7.610 7 E6108
d- 86 6.79-0 1.751-8 .1:912-08 7.401-08 7.618-06 1.941-17
di13 :6.38-0 16.593-0 6.9-07 6.799-08 7.201-07 7T.E01.0
r4 4.39-08 1.2671-06 30933-6 I 5.25-08 1.533-08 5.3711-87

b.147 5.841-08 9.791-08 99-0 87 I.731-08 9.731-08 1.411-08

fissl.: products page 79
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0

0

ba134 E.230 6.303 .78n .0-3 E.33-8I330
as 30 6.6:0 4.830 E.7-0 o.r-0 .00 .10,01.:081
MI14 331E0 .1010 .513661 4.34.3-084 4.7310,8,
Sul lS 6.208 63186510 .6-863386310
WbI9 .23-0 6.133018 6310 .1-3 .7-866,

VdISS 3230 3.363-836~O 9.1.0 3.6-0 :.73

MU~l 3.09:O0 1:03 321.0 3.3-8 .3 0 .6-O'
iI 6 2.62 -08 2. 093- 2 S6E- E:3-8 3-82 30

WIT 2.2 03 2 914 37308357.0
dy164 1.8:08 1.973-08162
eIl6 1.3530 as .921:03-0 199E-0 E.038 E:3-0 : j
dym I 1763-08 1.353-0 asI961-0 i.038 E .121-08 0
anMlO 1.76 -08 182.338 1.3la-, 19-.0 E:00 I.0 ll0
uib 93 1.533.0 I.63E-08 1.731-0 1.33-08 E.3308 UN9IX0
onlis 16213.08 1679:3-08 E E ~0171813303 1.833-08
pd IO I.411-N3 1.471- 0815101* 81610 1: .643-0
or- 331a 1.2 1.23-08 1.323-88 1.363-0 1.601-0 1:401-08
mc90 9.963-09 1.051-88 I.123-08 1.38-0 25-3 .530

c4ilO 7.6930 I430 .1-9 30 1.023-0 I 1.0230
br 79 7.:701-0 3.3-9&6309130 9.2 -0 9.723-09
sasahi: far-fistdogrlt based en hlw HAsS 3 IftZ twd/atu 402 h2.I 32 uo2

fractlan of teta aerptlen rat.
powrm ,;O:m burnup- 12066.awd. flt 9.223. T `*2-0oc

faf U ml hO*4d "****** d 4*4.. d ****"* 'd **** d

se 32 3.521-09 8.781-09 9.061-09 9.3i3-09 9.5371-09 9.571-09
en126 7.533-09 7.77309 3.706130:91 363109 .51-60:9 03091
sol0? 5.9-09 6.3230 6.6-9 322109 7.9309 79-09

Ue7 .11-009 130 7009 9 !* 231.09 7.M6309 7.66-09
Iu5 6.02-9 .'30 ME51 0 7..9 303E-09 6.701-09

ba136 5.331-09 S 653-09 J12-9 6.301-09 6.68E-09 6.633-09
x*130 5.143-09 5.441-09 5.751-9 6.071-09 6.391-09 6.39E-09

1n16 563109 5.3123-09 6.:003-009 .1:9l. E:8109 j.
0

ae1129 6.13-09 a.0-9 5.09109 .40f a 109 a 1309
sr 90 .67-9 5.5-9595-95*94-95 9-9 5.613-09
dy163 6413-0 16.63-9 6.053-039, 5910,9 5.RE-09 5.321-09

I'l 82 61230 4.23-09 6.563-1049 4.75309 4:.97:0 4.710
as75 3.9103-09 4.2309 4.153-9 4.70 6.9 40 E.9-0

In1lS 3. 19-0 3293-93410 933 .1-93810
3.26 2.683-0 .3-0 02-9 .0-936.09 5.381- 09
anIS 2.230 .6-93630 .1-9 23109 31S I 8-09

:d2i 163-9169-9651 1.1. -09 09:.61-019 .633-09
n137 1."0-9136-9136-91-09 09131-S91.29309

me37 11-0 1.36-0 1.7-91-09 09 63- 9 1.1963-09
7360 131 44131 4.4-09 a.Sft 546-19.0

#1165 1-1 3.I-1 6.7-1 .331 6310 4.0310
Id 76:831 .4-0401-0 4: 131. 104.9-0 4. 9310
Ms34 3.603-0, 72741.l 7690 1 7:71-1 7AS 3 10 3 -0
dyl6O a.513-02611 36-30 l.511 3. 3-1102310
a.123 I63r1 l711l0 1.3610 lo631 2.071-101.731

ci 36 3.~~~7361-I 9.231-11 :.511 10-100 1.0083110 1.081-:10
te26 3.271-1 M.4-11II 1lI9631 9.0111 9.003-11
anll6 6.3111 6.693-1 .111 1 .5311 '7.198-11 7.98-11
or 317 5.023-1 15193-:11 5311 5511 5721-11 5.723-:11
nb 96 35-11 3.633-1 3.11 4.0 1- 4.191-11 4.19 1-

fission preducts paoe Be
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*r12 6 2.92E-11 2.791-i 396|11E1 j 41.11l3235E-11 2.3 '11
oO 76 2.68E1- 1. E1-11 .963.1'3. Cll11 3.2711 1 E7-11

c14 3. 01-11 .110 3-0 .303.210 .111
go76 2.0-1 71-1 .61 .1.1 .6-12611

0,166 E.2-12011 111 11 .5-11 1

x16. 27113 SSE 12 S6.r0E2 6.321212 5812
ru106 3.47E 12 1.371l .. e11 , l.3111 1.391 11 3. 00112

*1c6r l.og: 12 1.19 12 1.m112 1I1-12 1 45E112 1.49E-12
t6123 6.83-E13 7.431-13 I.071-13 6.71,-13 9.641-13 9641-13
td1OW 2.311-13 2.76E 13 3.041- 3.3E-1 3 336511 3.651-
be 9 6tlE-14 .966-16 5.111-14 5.26E-14 561- 51 S 41E-14

II7 1.96 -1 2.02E-14 3.811 3411 li 14 14 1l1
I r11 1.60E-14 1.71E-14 1.62:14 .31-142 1. -41 l.5E1i4

sos*ht for-ield cilt based on b Mo ilSl 3 NutSt 20O d/mtu 469 h2of BI u02
trectln of tetxl ifserptlon rat!,,

power .0 urnu 2
nt l 000000d** d £000000 d 000000 d *0*0- - d

I0

0

fislson products page 1I

t&l27l 3.13E-14 3.171-12 3.18E-12 3.191-12 3.19t-12 1.781-14
rb 95 4.36E-14 5.431E-11 5 431E1l 5.4E-11 5 421-11 1.63E-14
*bl26 6.661E15 1.11E-14 1.14E-14 1.17E-14 1.201-14 9. E-15

t 95 2.14E-14 5.16E-11 II.861.11 5 .65-11 5.65l1 7.961-15
Y 91 8.131-15 5.01E-11 5.E01-11 1.0C0111 4.998-11 2.96E-15

*r 19 '. 3
1 : U 071 1: 9IF:1 1:§tI1: 1.0I. : 1 1.35U -16

ru103 3.42t 6 l9E 0 1 1 1 9E-0 6.9091:
on123 7.1551 l.t21-15 g.61: 3.31-13 .03E-15 * 44el
tbI6O 3UE3-17 3.6101.14 94111 46. 0E-16 I 2S14 1 59 -17
I6ll 9.SA1-17 5.I4 1.0 547110 .76. 10 S.NE10 1.608-17

cdl09 2.07E 11 6.61E lt 7.041-18 7.51t1- a .99 -16 2. a-18
p.14t 6.711-1 1.4U t-12 1.441-1 E 1.841-12 1.451-12 1.471-lt
CdlIIS 13.13-18 9.735-14 9.75E-14 9."E7 1 9.79E-14 2.131 19
*bl24 4.49E-19 2.0t1-15 2 2.12115 16 1-1 2.19E-15 I .41-19
te1290 1.92E-19 6.90E11 6.101.13 6.911313 6.921-13 2.75120

oas2h: for-fiotd grit based on btw lSxSt 3.00agt. 2@oud/tu 602 h2o/ S ue2
peuer- 1.e668.03w. burnup-1.20649+04imd fLux- 9.221.07n/c**2-ooc

0 mcilIds eencentrations, gran mtms
choos *00000 *~o~~o basi 1a 61"n

1
reatolfr osoOmbly

eherl so **** d *****&* 4 ******* d ****d so0****00 d
1, 1 6.361-04 .6-04 6.761-04 COSSE-9 7. -"4 7.1SE-04
b 2 1.89E-66 . 51E-06 2.011-06 2L7TE 62 3E-06 2. 3E-06
h 3 1.611-1 1.21-11 .641-11 1.65E-11 1168E-ll 1 1bC-ll
b 4 .00.0 3 .681-35 2.70-JS 2.72E-3 5 3.7-35 .00O1.0

he 3 1.09E-08 1.111-08 1.142-91 1.161-08 19E 06 1.19E1O-
be0 4 1.§59-04 1.09E-04 1.12E-04 1.15E-04 1.191-04 1.19E-04
he 6 .00.E+0 .01E.#0 .008.00 .001.0 .001.0 .00-.0
ho 20 1.2eIn05 1. 11-05 1.34-11-5 e5 .381-OS 1.4211-S 1. 21-05
no 21 2.601-09 2.1-0 9 : 291- 3.091-09 3 8-0" 1:9 316 8-09
no 22 9.331-0 E1 2.9 8 1. 9 I110 9.3 8-08 9. 817 08E a
no 23 2.64IO T.S:I4:j 1.51-11 r ss r7es *.60r-12
no 22 9. 168-2 71 611
no 23 T. 531003 7. 53103 0.5803al1 38.03 7.338003 J:31.03
no 24 9.5ZE-24 9.5 1.E9 9.51-09 9.5EE-09 81E09 9.StE8-4
no 24. 1.571-30 1.7-s 1.571-1 1 *1 1 1.71-1 1.571e-30
ro 25 2."6E-9 .031-2 .N20E 56- 4 .501- 3.56E1-9
g 24 I 754E 02.7910702 I.03802 9.231'-2 J .51-32 9.51-02!

Zs 2 2 71-0: 91.7 .807 7 325-0 3.610 3.63107

light *ltente Pal, 62
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Sg26 S"t. O:i :~f :I!1 .34
g 27 .8-7 21 78E 9-28

eeI2S e~veO S-It 255i1E25 * (2E-25 S.E2E-25 .00+00
el 271 :IE E9EgO 4.9934 4 4O 4. 9*0E 4593.04
*l 28 7.103-26 7.10E-it 1 - 7.11 7.10E-1i riCE-i

6

*l 29 2.27E-37 2.403-23 2 54332 2.6 U *2. UE-22 2.34-17
eL 30 .00300 3.443-32 3 *jj5 2 O WE-3 4.S-p OOE-OO
ci 26 2.4S10t 2 E-01 t.- 27-0? 2.773- -0 nE1
*1 29 .4406 5SE-0 6 .74E-06 93-E4 3.03E-06 3.05E 06
*1 30 .553E-11 2.-T 11 3 -11 3 56E-1i 3 56E1lI
c3 51 6563-39 7l1324 7: :-Z4 52E-4 9.24- U .243-39
x1 32 4.011-30 442E-30 48- * 36E330 I 0 5.67-30

tetetx 5. 75E+04 5 75E30 5.753*04 .753*4 5.751*0 5.f3.04
*talux 95.107 It 92230 922E307 9.223*07 9.2 -08

xex2h: far-field grit based en bhw 15x15, *SOOwtIS l e0d/u 40 h2c2 81 uc2 ctinides pgeg 83
0 peer- 1.468E-03m. burnup-l 2060E7O/rwd flux- 9ceE+G7dcm*2 e

b reacto r eeembl
charge t*****- d - e * ede*a d t

he 4 1.103*01 1.16301 1. 22M01 1.231*01 1 343401 1.343*01
pb206 3.63302 3.39E-02 4. t1 02 4.423-02 4.71E-02 4.701-02
pb207 2 .2E303 2.9E-03 f.173-S3 1:-03 34E3-03 3.541-03
peb20 l 61.3E-04 1.7i3-04 .8iE-04 l 1E-04 2 021-0 2.0234O
pb209 316E-O1 343iE-10 iO 34610 3. 6E-10 3.763-10 3.76E-10
pb2iC 1.273-04 1.323-04 i.361-04 1.4 443-54 1.443-54
pbI2i 2 70E-11 2.t -11 J.5E - 2.923-11 3991-li 3.003-l
pb212 2.703-11 2.7t -l 3.863-11 2.43: 3.013-11 3.003-11

pU14 2 IE- J 10 3.01-10 S.1 3 0 E- 3.301-10
bl0 C0 OOE+OO E:U 0100 .0000 *CE .O0E .003900
bl209 4 531-03 4.90E-035 5.30-03 5.713-03 6.141-63 6 141633
bl210o .00300 0.E-00 .00 300 .00*00 .:O4O.60 O -.00
bil21 7. 4-08 8 liE OS 8.363-08 8 65-W8 S93-U S.t9E-8
bi2114l603-12 i44-12 1.693-12- 1 3-12 1.7E-12 1 .73-12
bi212 2.563-12 2.643-12 2.71Ei12.73112 2.E6E-12 2.84U-12
bi213 7.39E-11 7.753-11 5.053-il1. 431-li 8.8-li 3.93-11
bi214 2.161-10 2.23E310 2 33i-iO 3481-10 .451-10 2.451-10
pr210 2.1SE-06 2.341-06 2.31E-06 2.31-06 2.451-06 2.443-06
p.211n .00300 .00300 .9 0 010 .003* 9 00 .003.0
po211 1 77E-17 1.82E-1 71. 16 1.9131-i 1.96171.97E 17
p.212 1i3S5 22 1.3991:2 143 2 E- 1.50E-22 1: 1eE :2
p213 1 11E-1 1.9 1I" 1.1-1 27E-9 1.2E 1 2E-9

p.214 2.97E-17 3.073-17 1 -17 i:2? ? 3.37E-17 3.37E-1T
po215 LO2E2-17 1.28-E 1J1-17 2401-1E ?7 2 663-17 2.471- 17
p.216 5.023-16 S 1053-1.6 1.E11 6 1. -16 S 1.14-16 1.13E-16
P.2i 3.37-l 3.481-iI 3.5k-lI3.71 -11 3.S2 9 .23-1i
rn2il 373E-V39 i.473*38 j.51E 25 1.553-28 1 59E-28 2.00-E40
rn219 4. 94E-14 5 07 1 14 5.34-1 5. 4t-14 5. 49E-14
rn22 92E-14 4 04E-14 4.1- 14 4 

4 E ' L5 1 4
rn222 S 1E-NS 6.18E-1S 4 !8 S 1-O8 4. -0 6n
ra22 4.053-16 I I.413 1.483-251.723-85 31:7-37
re223 1.233 -6 1.26E-01 l0d OS a33- 1 -i.73-S 1.373
re224 2 23-10 [230E 2.61-10 2.4210 3.49E l0 2.47E-10
ra225 3.453-6 3 62Et .e8 .941-08 4.113-N 4.111-N
ra226 9. 143 03 9 453-03 9. 761- 1.011-0 2 .O E-02 1.041-02
re228 4.321-11 4.46E li 4.603-li 4.74-E1 4.87E-11 4.871-11
ec225 2.331-08 2.44E-00 2.551-p 2.463 2.t83-08 2.73-0
a.227 8.55E-6 8.*793-06 9.031-os 9.26E-06 9 50E 06 .50-U06

ac228 5.27E-15 5.643-15 1.68-15 5 E-15 5.953-15 5.953-iS
th226 1.973-34 7.8 1-24 99E-4 20E 24 8.411-24 1SLE-IS
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MhEES 6.243*0 4.9-3~1-S 6610 71O .7113-08
th229 6723.03 7.0.g 73143 767E-3 .930 7.099E03
th230 6. 93.1 699:1 53-1 5210 5 .61a-01 5.61-O
WS23 2.310 .5-9 7.936910 3.0109 2.313-9
th232 1.061 E.9 O .2*1 1115 .9-1 1110
th233 3.50123 3.113 E:1-1 1-1 .1 3 3.953-23
thES' 536 5.3 r5:.6-07 E.6-73110 65. 07 5.361-07
pa23I 1.29102 l31 a0 1.36a3 1.1 21.j3O 1.431402
p.232 7.9932 .1-1 3.).1 E.4- . 1168!2

sac~h: far-f ~tod crit based ani btu. 13I15 3.00vt2. 30gwd/stu £02 h2o/ 62 uo2 actinlides page Il.
0 ow r 1.6681-03mw, bu2p2 20104I07n/cu**2.a~c

charge d ~** * 8 bugle ** dlil ceacter ademl
po.233 1.431E-06 1.433-06 1.63E-06 1. 3106 6.3 -6 1.431-06

p.234 3.031-12 It.08C-E2 6.531 2 .81I 601-12 6.0523-12,
p.235 .001400 .00t.sO .030.510 001.00. 0 .0014CC
.230 1.911E 7.E32 2 .4121 7.5-1 1.1 1.3-32
ta231 691E-32 7.113-I? 7.1-137" IE 7.51- 7 1-177.70-32
m232 1.11-61.601-06 J.1.6-06 1%.6E!119

223 .5 13-,061 2.581-01 .661-012. E-I6 2:601:4 :281Of
u234 9.773400 9.791*00 9.82g400 9.34340 9.36E00 9.863400
A235 6.351402 6.831.302 6.833402 6AIE.0 6.303402 6.301402
u231 1.933402 1.833102 1.331402 I.362 1.841402 1.41.3.02
u237 1.713-12 1.173-06 1.170 1.17E-0 1.171-06 1.941-12
u23B 3.63E140 3.631404 3.631404 3.6340 3.6313404 3.631+40
u239 1.123-22 1.1211-07 1.120 1.123-07 1.13-07 1.12E-22
u246 3.731 -37 4.743-37 5. .1-7 7.1-79361-37 9.36E1-31
u241 .50E400 .80030 .0400 0 .001400 .039

ptp235 3.673-13 3.12-12 3.12312.211 3131-12' 7.601-13
nP236m 7.6011-23 7.113-13 7.613-3.131 .601-13 7.613-28r

Ip3 1. 34E-06 1.81S-06 1.4130 1.653-06 1610 .94
np237 6.434E01 4.141401 4. 16301 61641+1 6.164901 6.1113.01
np2Z33 5.381-14 5.7-0A .4107E-07 0756E:-07 6.217-16
np39 5.64-14 1.621-05 .1.2105 1.61-05 1.624 a 7.97-1

opn5 3 1:313 6.05-39 3.113-9 .4139 .8139799S
fp40 618719 1.191-15 1.193 5 1.193-159 1.191- 15 .941.-9
fl21 .003.0 80 .00.0 OE03M . 0 oO00 o .00140 0300
p236 2.521-100 4.053-10 4.053-1 a4.053-1 4.OS1-10 831
pU237 1.633-IS 1.08E-13 1.101-13 1.12E-I 1.13MIS 3.753-,
pu33 5.143-03 6.2711-03 6.273-03 6.271-0 .271-03 8.123-03
pu39 2."I3401 1.113401 1.563401 1.131P 3.65E401 2.658401
4.20 6.16-0 13-I61 4.46-01 4.613-S 4.7E-01 6.761-01

p421 5.53-0 6.15-05 $.31E05 6.301-05 7.02145 6.301-OS
p.22 1.391-05 1.501-05 1.611-05 1.733-65 1.331E-05 1.651-05
p.23 1.373-29 1.161-16 1.331 1. 1- 1.411-14 1.631.1
p.4. 1.31-6 2.6-6 2983-2 3.6-6 4.6"E3 4.66 :- 6
p.25 .0040 3.0-7 6.423-3 5.6-7 4.91E-371 .00100
.46 .30.00 .000 0 .0000 0O .5035 .001400 .00E400
a29 1.753E-34. 1.321-9169-91-19 E.9 3-1 9 .013E1-34

a25 3021-32 6.33E-17 1.5-1 a.6 1:7 73 ? 9.27113
06241 1.739 .110 .8-3 01.9303 2.1-0E .010
001242m 2.9713-7 I3.65I :00307 3. F163 3.38! -7 3.601-7 3.36113-7
vaa42 3.7312 3.7-1 2.63I 2.6-1 2 3-1 4311

e23 64-3 :7:061-0 7.1:360 It 93-68& 119.1130 9.111-08

eal2446 1.763 M 01 :11- OE 00010 .014!+0
ma44 1003j0 l:3t. i 2.11I1 I .3E-16 2.0-16 2:50-1-
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em24 2 54E4e * 98-3u SAIE-S 1.I1E-37 1.3SE 37 4.63-40
o.246 .o1 .001.0 OOE.O 0.00 .00E.00 .0+.00 .OE10
cm241 9.67E-29 5.391-22 5.47-22 . 67E-22 56 71.2 1 .E:29
cm21.2 9.401-1 III-0 .110 5.361-09 5. -9 1.02109
caZ43 3.79E-14 4111 4 4.21-14 .4- 4 .5-1 4.351-14
c1r144 2.579- 3501.11E 3E323-12 3.41112 3.921-12 3.4'01 12

ees2h: fer-flotd crit based en biw 15x15 3.00*wt* 2*gud/gtu 405 h2o/ SS uw2 actinides pe*s 65
power- 1.46&E-03ow, burnup-i .2164E.0407 ftux- 9 /m2E+07nra*2.5Oc

be nis eengo e rator aeby
charge **-*** d 0*0-0*4 d *OOC""t d d * d ** -- d

cr245 3.771,:-I *. 1-5 6741-itS 581:-15 56176-15 5871E-15
cm246 2.13 n 17 2.441- 23.791- 3*16.17 301-17 3.601 17
cm24? 2.921-21 3.4n721 4 11E-21 4.641-21 S.661-21 5.66-21
c=248 3.90- 24 4 401-24 5. 1 7.131-24 1.421-24 S62 1 24
cm249 0OE.00 5.46E-35 6 "IE 6.12E-35 9. tl-J5 0OE.O0
cmZ5O 1.551-39 1.IE-3 2.1.4139 3.10E-39 345-9 3.455-39
cw025i 1.00 .001.00 .006.0000 ' OO.0E000 0 tDE0300

totals 3.731.01 3.?3E.. 3.73E+04 3 731E0140 3104 3.nE.01
0 flux 9.21a-07 9.22407 9.322E+07 9.221.07 9.22E-08
0 Sq array has 20 ontrie..
0 3q array has I entries.
0 Sq array ha I entries.
0 Pq rray has I entries.
0 4q array has I entrIas
0 e4q arror has 132 ntrias.
lilbrary Inera tlen...

croess-ection data taken from positien number 10 of library on unit 33.

peas I

*Scale-yae centrol module SW2 tibrary
used a t ta-dependent neutron epactr *r each of the above passes

pass 0 applies atert-up fuel tdnstiles
pas n appies mId teat densities ef nth Library Interval

fir It t lbrar updated was...

ecals-eestem control module SaW tibrar
used a time-dependent neutron spectri. far each af the above passes

pass 0 epplies start-up fuel denslltios
pasa n spplies mid tims densities of nth lIbrary Interval

flr:t library updsted wla. ..

o 5

* preinf lur *ricen-c binary working library--td * 1143
* *ad, from modified card-leage erigen-e libraries of eeate 4.2 a
* data from the light *tment. ectinide, end fission product libraries

decay date, including gsa end totat energy, are free ondf/b-vl

neutron flux spectrum facters and cress sections mere preduced from C
the Gpress2

5
cease updating elt nuclides an the scate Oburnup- Library

fission product yields are free wndftb-v

* ethetrn libraries use an t-Senrgy-group structure
* the photon data ere free the master thelen date base,
* pproduced to Include brmastrehlong tree ue2 matrix x
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see Intoration above this box (if present) for later updates

*.eeeesa* * .ee*aa*ae*ea*eaoa*a**0*eeO*asea* aO*a*aeaeea***-*.*a*.*0eaeeaaeaa.*
*

o .other Identification and sizes *f libriry.
0 data set nae:f t330
O 6129/199 date tltbryr uec produced
0 1697 total nwmber of nuctides in library

689 mnuher ef tight-ement nuctides
129 number ef act mid. nuctides.
879 number of fission product nucildes

o *7993 maserfMnube nonzero aff-dieonea matrix elements

I eassbh for-f lad crit based on bw, 15x15, S.OuatS l2gd/tu 40 W2e/ as u2 pag 3
powers .00mw, burnu 1340 .mwd flues 9.212 07n/cm*2-sec

o (note. k-infinitles celd and moderator absortions are correct onty. If correctly weighted * ros sections are applied.)
0 mi ~~~~ at owe.... d etOCCO. d ea**4** d ~~~~~~~~~***** d ..~** d

roductions 1.2344251.36 .134251i306 1.1340561.06 1.23384iE.06 1.2336073.0 1.2336071.06
absorption 1.000531.5 6 1.000699E.06 1.300800 .06 1.000389E+06 1.9009679+06 1 0009671.06
° Infinity In337031t0l 1.2333891.00 1.233069z*00 1.232746E100 1.2324153400 1.2324151+00

0 1ni tfol *0* d 0***d eceed d *05 d
actfnide
absorptions 9.3640431+05 9.3633321.05 9.363549E*05 9O.63136E105 9.862617EOS 9.3626171.0S
nen-actfnide
sbs. frees. 1.4172671-02 1.430U3E-02 14433621-12 1.436237E-02 1.4691411-02 1.469141a-02

I aesih: far-fetld erit based on Mmw MSxIS 3.4vt% Z0gud/mtu 40S h2ol 38 uo2 fission products page 37
* f~~~~~~~~~~~~raction of total absorption rate
powers burnup. 13405.mwd flux. 9.229.OTn/cms*2.sec

0 ml tial~n,;0. ee**e** d "- .d
4 5*0**0 d ******* d ~****** d

a.149 5.453E-03 44E-03 5.441-03 5.441-03 5.441-03 5.463-03
ulSl 1. 31E-03 1.33E-03 1 .SE-03 1JtE803 1.40E 03 1.401-03

nd143 1.171-03 1.20-0 1. 24E-03 1.271 03 1.SOE-03 1.30E-03
rhl03 543-4 5JOE-04 5.961-04 6.12E 04 6.27E 04 6.2T7104
x l3l 1-04 .90E-04 4.00E1-4 4 11E-04 4.2E104 4.213-04
c.137 .171.04 0.233-P II~ : TI 04 .01ecl33 2 NE U 23 02E-04 llE U43 19E-04 1:10g:04 271 -04
on7 2 17E e4 2 2t-U 29E-U 23EU 24 § 40E0
to 99 2.09- 0 ; !.14-E U 20E-U 2.331-04 *.311-04 S1E-04

d 2.11- 2 4 404 2.1U1-04 21515-04
ndt4S 1.66E104 .71?- E .01.O041.351-0 1.51-04
.152 1.17E U .21E-0 . S 24 1.04 .321-04 1.321-0
so 95 i115E-04 .191-04 2-04 U - 1.231-04 1.E-0
ed113 9.90E-05 9.931-OS 9.91-05S 9E-C5 1.001-04 10E-U4113SO .311-056.37135 6S
hrSe 3 71-05 e 057 7:12E05 3 :8E 05 :i9 nE 9.331-OSkr 83 7314E OS1 TJ31ES 7 OS T :S733 7 9E-CS 7.901-0S
ec135 6.66- OS 351-03 7.03E- S 7.21305 7.401-05 7.40E-05
adisl E.7-0 3.43-OS 5.711-S *.31-OS .31-05 5..33-05
rulOl 5.131-05 12E-0 S 471-03 5.6 OS ',-OS 5 75E-05

N13 4 .~e :509 5 EeSSU S 5t-SS5E OS* 141 [6.95E OS .091-05 S. 2-0 5.61-05 O1E05 5. 503-OS1r139 4.05E- 4.61-05 4.271-05 4.311-0S 4.*9E-05 4.49E-OS
edlO5 1.97E-05 1.tS4- E0 1.3105 OS 21E-OS 2 21.9 5O-

*C109 1.91-S05 1r4E 05 .631EOS 3 1-OS 1.91-5ES 1.9E1-0S
zr 93 6139-05 1.63-05 E 70105 1 IE430 E3EIS 1 791-11

1129 1.313-05 1.343-05 1SE8S-05 450 05 1.45E 85
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.d'144 1.231-OS 1.27-03 1.301-OS 1.341-OS 1.375-OS 1.ill-OS
mc 97 9.201-06 9.431-06 9.701-OS 9.961-06 1021-05 1.023435

gl! 6.801-SI L1 4-66 9AO-SI 7.841-06 .01-0 1 2
pd1038 4.301-06 4. 4SI-E 6" .521-06 4.681-06 4.02411-6 6.-0I6
xc 91 4.3311-05 4.375-06 4.491-06 4.601-06 4.72E-06 4.721-06

V 09 4.075-06 6.121-06 4.391-06 4.401-06 4.511-06 6.511-06
ru10!2 LJlE-OS 3:921-06 4.031-06 4.1419-06 4461.06 4:43-36

a12 3 71-6 3.41-6 3.551-06 3.431-06 3. 41-06 3.41-
Md14 3.213-06 33436 3.3-11.21.06 3.613-06 1.413-06
nd140 2.733-6638106 .3-6 .931.6v.31-0 .033-06

baliS 2331-062391-6 .1 1:112:116 :51:01
PMdIOV 21491-0 3.241-06 :1.21. 3 -0 341f6 1.11.:06

a140 2.13306 9.24-0 .30-0 .3 0 2.421-6 .41-0
maui3 1.991- 06 .01I .0-6 .6-63.1.62330

ru9 E1:106 1.301-66 1.375-0 .410I 3-61510
mc 98, 1.31510 1.5 6 1-06 06SE 1,,441-56 1401-06 101-06,
.. 100 1.1-4133-6 1316 1.4 1- 1.451-0 1.310
me134 1.2ffO 12-06 1.32 1-06 1.36 1-0 6 1 .3431-06 1.433-06
sr 92 1.031-06 1.061-96 1.631-06 1.11-6 1.141-06 1.141-06

112? 9.361-0 9.4-79.921-07 1.621-86 1.031-06 1.033-06
rulO4 5.4-7 8L391.07 9.141-07 9.401-67 9.631-07 9.431-07
saesha for-f laid Brit beased en hm lISM 3.0Omtt 20gwd/atu 401 hKo/ 81 vci

pomers .ogau burnup frcil I30 .%p,.taI 9h;3::fnem raee
intia t *.* d "**... ** d **.** dnflmLasc d

I
0

0

fasslen producta paga 83

Br 96
mallS

ndISO
xeI36
br 01
'dill
rb O5
ar 94
ar 90

sd154tai3O
gIll'
rb 6?
sa 77
pdIOS
kr t4

@U152
ablil1

dyl~l
ma 79
ablI2

ruMOO
kr 86

b lssbe134
914t
at so:as 30

0 121-0?

7.311-074.931-07
1.203-07
4."993-07
5 .001 0o
4.363-07
4:011-0 r1:1 U.:,
2. 4R-E07
2.831 -0
2.09E 071.941-0

1 .7 107
1.37E-07
1 C! or
1.091-0?
1.02E-0?
1.OSE-07

5711-06O~E-os
rUrE os5. 41 08

MIZ2E eat
33E DEt!:1a'1_U5.331-06

5.00E G
4.* 80-as

6.35o-0?
8.:443-07

7.171-07

5. 161-E07
5.141-07
4.43E-0?
4. 121-07
3.451-e7
3.29o-0r
2 .621-0?
2.961-0?
2. 141-07
2 .001-0?
1.841-0?
1.413-0?
1.201-071 .26-07

1.121- 07
1.06E-07
1.061-07
9 .061-06
9.781-08
0.191-06
:0aE-.n:6E-os

5.6UE-O

5.151-08
5. 131-08
4.941-08

8.57E-07

7.361-:07
1.431-6?

1:13E:117
1: jOE: 0

1*11-07

1.451-071.15E-67

I:PzErl

1:62:0 .

4.101-0E
4.7,11-06
1:t:E-011:11121ES"E. GE

8.791-0797 :111:2
7.561-07
1.423-07

1.5.E-.:4:141:07
1E-07I .161-07

I9.55 3o

1111:0
*.m-ole

9.02E-O7I:13E:ST
.731-07
.77-07
.46E-07
.541 -07

4.84E-07
4.44-0?

.31E-07

2.321-07
2.2E- 07

:1W 11EE8
I-7

1 17 3- 07
32E 01t
2:1 1 1 2

8. E-03
8.2E-03

.611E-03

.541E-08

.3 1 08

9.023-0r
r.rsE-or

7.74E1-0

I .84107
4 .4410t7

1:1t1:aO3.1f9107
3.32 -07

2.031-67
1.521-67

I :1,'1:OO
1.17E-07

9.02-0a

4.8 1-03,
*.re, e

:1j41-:038
4.1357-03

i: 14:2E
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tbl59 4.671-08 4t43-08 LOOI-SI .173-8 S.341-N 5.341-N
pdlO4 3.651-08 546E3-0 4a0n-u 4.2E-0 4.511-0W 4.SIE-Ot
gd113 3.741-08 Lent-OS 4.01-98 4143-08 4.271-W0 4.1 -
!3112' 1 S41E-W 1:149t 1:70023t .UE- a:nE~ UU nE-anit 351-U 3 L4E1-08e Ie 9u1-el 3.991-f 3.9E,03Ii .710 f.308 2.4-8 j :1303 &31fI.910
snil? .2 - .653-N 2.fl108 UE14 2UE-W 1.13E08
*164 2.253-0 3.35-08 2.44-05 3.543-f 3.441-fl .641-
*162 2.12e3-0 3.213-N I alllE-S DXlI-f 3.10-03 3.50-Ncdll4 2.13E-0 2.20E-08 226E-OS .33-fl 3.401-N .OEIS

bt9 1.93-0 t.0E-8 11E0 37- .- rE u a E 3. 81 ea

sn119 8 .053-08 13-S8 343f 31-08 .331-0
pdl10 1.6- 18E-U .70148 t7630 621-38 1.38-0e 1.381-N
sr u 1.401-08 1.43E-N 1.4r-08 1.511-N 1.551-0 1.SS3-0
- 96 1.23E-63 1.323-08 1391E21 1.441-N t31-0J 1.33E.08

cdl 1.9- 1seEI I .rEe l.ut . 8E 1.32E-0W.d110 1.5230 10910 1.410 ,3-81.210
oo5hb far-fiatd crlt bcc d am M. 115 Ioo! s ,ud/ tu 40e k2el 86 ue2

tfcthlen ci totaI ebeotlen rate
pruer* JOfl4 burnup 13S405.uud flux. .221.07n/cm*j-acc

e**c*. d **e**** j Leecoce d *ene aeo d d

10

6

fisalon products pag. 89

br 79
aso 32
:9107
mnl26
eulS4
ge 73
Xe130
ba136
Gn124
xe129
dy163

er 90
kr 32
as 75te126
Inl13
rhIO5
snuBNIlt
eulERon22
s"120

3 73
ss137
pr 143
us 134
ixdlio

5;160
npisl49E
R*1 28
se144
kr 35
rul03
Sr 6
te124

9.781-09
9.573-09
7.691-09
3.506-09
6.701-09

6.391-09
6.411 -9
6.333-09

5.13-099:3se:e09

4.391-09
3.38E-09
3.61E-09

.003.00

1:151E 9
.001.00

.*01.00
5.043E 10
1.40E-17

S.01E I0
.001.00

2.071310
2.371-11
1.73E-106 e E-IT

1.081E-10
9.801-11

1.03E-0s

t.75s-09
3.27s-09

6 7son89

53OE -09
4.563-09

3.563-091:82111?
I .721- 09.82109

1.261-*09

9.471-10
8.151-10

1:311E5:1

2 5 0 3-1 0

4. 4E-le11

1,3EE-10
1.143-10

1. 2 *10

1.081-08

1.913-0
e-791-09
8 .9 9 1 -09973E-09

6 3 -09
* -2 79-09

4* 631-09

3.831-091:1 11 :91 E1 5 1

7:30f1:10
5.75E1-S

4.1,31-10
3.653- 10

1:16E-10
1:31121:0

677Ev
I~n-es

1.14E-W3
k111*9-
. 41-09

7. 42-e01:111:0.e6E-es

45 .9s21-09
1.651-019

I :IJUsa
22 "E e91 .341-fl

7.301-10

U1:111:12.E 1
4651-10

1.861:111:34E-10[41111l

1.20E-08

9.013-09

1a913-09
;:;sE:ee95.393-09

4.3E-09':219113?
5.819-09
5.491-09

1.321-091:111 0au .t2*e

9.413-1091 8Z1-e0
*: S1E:01°

7.30E- 10
5.nE-sO0

I.813-10

4.er E I8
1:51124H
2 1E-10

1 :0E 10
j : 11:2'

1.201-08

9.e3E-09
9.4lt 09

I.27E-09

:6 89e
13: : 9&:1111:2:9

7*23 -09

1:*29E09
4 .8E-09
4.1SE-09
4.043-091:01:11
2:111:E9

1.28-09
1.61-09
9. 45- 10
8.511-10

I.7E-10
1.42E-105:4 23.to1
4 UE
3.163-10

3 56E 103.341 10
2.173-10
2 123-10
1.991-10

1:1 jo
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WU 6 5.T -SEE a 3 .11 6431
or a 93 7.962 15 5.631-II .6-11`5 1, I '611 5.41f
nb 9 1.314 .421-11 .2.IS*2*1 .1-l541

eb 94 419211 4.393.1 4.60!. I4.611.11 5.032-11 5.033-ti
ay 91 2.963- 4.9:"9 :1 1 4.9931-1 4.983:11 4:932.11 4:983111

*a 76 3 .27E-1 3.423-1 .731 3931 393t
L32I 2.63l I:1911 1.4,3.1.8

S&&2h: for. fiotd cr12 based on bima hISM 3.60out Z0gudlatu 402 h~o/ 83 uo2
fraction of total a~ofix lion raet

power. b0w urnu I34O5mwd4 flux- .L223
3
7n/ca'*2;vc

ate0tist * d ****** d * d ***in** d *O* d
e0

0

fissIon produts Page 90

3
g74
6072

*u151

or g9
hr Ito
hr g7
co143

go14
no 99

1131
GrI67
P0145.te123
tO1298

ho 9

II 7
prI42
ruiOs

rb £8
1130
.,123

tO134
rb 86
1n1l7.
dyl'I ell?9

2.4SE-11

.002.00

3.003-1
.003.00

.0 200
.341-1t

.0091.00

1.473MIS
O.4 1 :13

.00300

.:001*90,

5.411-14

¶ .592-17
2 .043. 14

2 |3E o2

.0091.00

.OOE-00

.COE-COo
4 .643-17

.002.0

1.743-19

. DE oD.003.00

16 .S9- t2.002.00
.002.00

N a, :11

l.61-11

?.TE -127.971 .12
6.333. 12
6.211-12
5.641-12

i.433-i2471:112
2.49 -12

1.02112

4.371-142.1 -14
2.161-14
2 §69E1:1

1 JSE-14

4 483 15

07E 15

:'E:192..03-15

9 41 1 1

2:2i1ii 1Ii

1: 692E:

3I.l89M

I :21I I
.14117.963,12

6.3SE-12
6.20E-12

|.73 21I 211-12
.49E-12

1.101-12
t: t"E1:12

9.2 13

5.711-14
5.04E-147s2E1 I'

S.04-U

2.,t14
It 11E:1

I: tal IIt269E-14

I :n- u
1 UI 11
5, iE -3

1.623-111|9-49E:11

1.69E-1t
j42 1 i
.:061-11
I E 1- I
.9312-

1.636-12

2.4sE -12
1.UE* u,2

3 UE-12
6.941-13
4.723-13I:i469:II1
9.146-14
9.383- 14

" .63-14
S.041 14

4.673-14
2.41 -14
2P2t. 14

1:1071:141 .073- 15

1.343-15

O .473-1

2.T 1El

2.64-16
1.33- 16

2.76E-11
2.02E-11

3.2SE-12ii4! ii
4. 7 3,!E 1i
3.233 Ii

15531 1

4. 611. 1
4.S1E-14

1.442-14

1 .323-14

4 14t 15

32:21:1

I.so!:1I

9 50 1t6
1:12.-1:16

2.760-11
93IN1: 11 1

1.70E-11
1.69E-11
1.433-11
1.063E-1 1
9.37E-12
7.95E-12
6.332-12
6.201-t2
.476-12

:1 711:111
2.49E-12
1.951-12
1.46:112

.271. 12

12l 17Et:1355E lt
6.011-14

Is~E-14

3.41-14

HIS26E 14

1:1311:14

2 14I:I
14 5E-14

4j 7-15

3 5D-15

2eE :151
17Et5

2.941-1t6
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68134. .01.00 1.541-16 I.351 414 4 146516 1.65
cdill .001E400 4.96E-17 4971-17 4.981-7 4.99I-7 E91.7

a .001.00 3.141-17 S.141I? .15 .11 1? .143-17
10 *g 601.00 1.321-17 1.221- 25 7 .211 1251

sas12h fa-Ield spit based an bi IasI 3 Cul 0ud/tu 401 he S o
powrs recIon e#toa et .6 t on rate

pov~r Caw burup- 340S.mnid f "u ..221 7n 2*ec

cd109 2.315-1a8 8.50C5-1 9.641-1 9.s 1-16 1.02E-17 1.12-7
elO .60 a0 a.ft1 a.211 ".6-1 .05I j5

119119 .6015300 . 7,1.19 19.9601E1- 99.9961-119 1.965-19 M E119
sesslh for-field crit based on ba15th,. T.Cout .2uuwdat40heI3 2
power. 1.44,85-03ow. burnupsI.14054C0#4mwd ,flux 1. 9 221'ntca** .s4l

nuet de concentrations. gram atoms
basis a oengt* reactor assembly

charge ***& d*"** d ***e* 4 040d0*4*- d *0***e* d
h 2 7.151-041 7.:351-04 7.551-04 7.755-:04 7*3-6 10
ha 2 .131-06 2.19E-06 2.251-06 2.3116 2.3761-66 3.710"6

h 3 1.441-Il I 1.891-11 I.901-I 1:9ZE-11 1.92E-Il
h 4 .005.0 2.74-5 2713 2.0535 2.321-35 2.62E-35

he 3 1.191-OS1.15 1.231-8 16-8 8-8 10
he 4 1.1951-04 1.225-04 1.251-04 I 1.295-04I 1.311-4 2 111.:00
he 4. .01.0 .0101E:05 101.001 J1E01. .E#0 .005.E00
no 20 1.42-05 OK4-5 .0-OS 1. 410 05 1.581-05
he 21 3.2410 3.3f-09 .611-09 3.605-69 1-109 .91-09

o22 9.3108 9.41E 9.1901-08 1.0211-07 - 3-07 1. 0410
ne 23 2.4130 2571.11 2:451-15 24 115 2.3- .451
"a22 a.60-2 1.7-1 .511 1.51-11 1.517,1-Il :5 1.51 11

no 23 T13.03 7.3E03 753.03 7 j1037 711403 T.3E.03
ne 24 9531-34 '91.8-0 9P.591-99 9. 9- 9 19 9-09 *9.59-09MS 4 1:551~:109 :~ 1:1!3! :~f I .581-IS

Me is 9 1:01,2141 ~~~* 4.341-24
.1 24 9.5135-02 9.78E-02 1.005-0 1031- 1.05'-0 61.010
ms 2s 3431-:07 3.415-07 3.79E-0 85-at7 4.171 -07 4.710
Ous 2.131-06 ~ 3.15-9 : 3 11-9 I,.:73-06 2.371-06

mm7 7891-2 79-1 7901379-1 7.1-37.911-13

of 90~~4 .99504 4.995 4991.0 49944 .950
at 28 7.105-26 7.101-11 711- 71 I J*-
at 30 .001*00 7912 5.16-25. 5913 6.625-:32 4.025-32
el28 2.771-,01 2.83-01 .929-11 :991-0 3.66501 3.665-01
.1 9 .01-6106 '5.: 51: :63211

:.1 31, 9.241-39 1.052 1052 1 of7-2 .3 2 1.2:1-3
i32 5.671-30 4.20051 407,11-0.4-3 53 7853

totalea 575.0475 51 575,4 7104 .510 5.75.4
0 flux 19.1221.7 9.22140 I 321.0I231.' 9.:235-0Go

I es2h: far-field crit based en biw ISsIS, 3.O*utZ. 20owd/stu 401 hRol 8% uo2
power. 1.46SE-03ow. burnu.1 .34GSE.04owd ,flux. 9.2Z1.O7n/c.'*2-sec

0 macp de cencentrations. gram atems
charg eec.,. *.~.. ~ basis asnleta aa~nl

he 4 1.341.00I i401.01 1.464141 1.2101 1.910 1.950
pb206 4.701-02 4.9102 I.281-02 85421 5.3991-021 I5.695-021

7bO 3.341-03 3.73-03 3.931-03 4.131-03 4.331-03 4.331-03
pb203 2.021-04 2.131-04 2.241-04 2.361-04 2.471-04 2.4711-04

fission products

eigIt elements

actlnldes

page 91

pose 92

page 93
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pb12

81209
Mice0
b1210
111211
b1212
bI213
b1214

la21
p.2ts
p211
p.
12

p.21
p214&
is21

p.16
is21
It21

rn219
rm220
rn222
r*222
r*223
re224
reZ2S
-.226
.228a
uc1ZI
ecla?
sc223
th224
tk227
th228
th229
th230
WM23
th232
68233
th234
P8231
p,.232

3.761-10
1.441-04
3.001E-11
3 .001 .11
3.30E-10
.00.E90

6.141-83
.00.ooo

8.891-38
L.YE-12

a.791-Il2.8431-1
2 .45E -I
2.646-06
.001.00

1.971-17

3.371-17
2.471 17
1.13E-16
3.821-11
2.00t-40
5.491t-14
4 .35-14
6.781-06
2 171 37
1.371-03
2.471-10
4.11t-Ca
1.04t-02
4.876-Il
2.781-08
9.50E-06

1.06E-55
2.21-eSB4.7211-0811
r4sE-es7.999-03
5.416-01
2.313-09

3.95E-28
5 .361-07
1.433-02
8.18E8-26

3.911[-16
1.491-04
3.071-Il
3.08-11
3.A0-10

.601600
6.13E-03

.001.60
9.151-03
1.321 -12

" 93-12
.:141-11

I2.11-10
2.131-66

.001.00
2.016-17
1.546-22
1.37E-19
3.4716-17

.3526-17
1.171-16
3.931-11

.611-214
6.481. 14
6.98-08
1.776-25
I.406-06
2.116-10
4.276-08
1.076-02

9.73E-06
6.12E1-1
8.631-24
2.261 06
4.86-08
3.311-:03

3.r72-09
1.23E-01
4.06E-13

1. 461-62
9.14E-11

4.076-10
1.513-04
3.146-11
3.161E-1
3.49s-10

.006300

.OOE+Co

9.411-03
1.86E-12
3.001-12
9.49E1-1
2.591-16g

2061-17
1 .71-22
1 43J-19
3.57-17
2.5,81-17
I1.201-16
4 041-11
1.676-28
1.74-614
4.59E-14
TABlE-OJ
1.816-25
1.431-08
2.616-10
4 .441-06

3.001-06
9.96E-06

2.311-06
4 .910-08
8.636-03
5.696-01
3.743.09
1.266-01

4:1.5E01-0
I.32E-12

9:*sE-es

4.22E-10

1.59E-10
.5 *71-6

.001.00
7.141-6313.976-12

.8sE -11
2.66-1
2.676-06

.606.00
2.116-17
1.A1E *22

2.641-17

1111:14

4.69E-:147: 8E D2S

2.67:1-1
4.61-CS0
1. 13E-02
S -291E 11
1.262-01
6.461- 1S
9.05E-24

J. 76E0945 J94E 33I

1 .""E: 3
.36E--07

1.53E-02
9.541-11

4.37E-10
1.61E-04
3.291-11I .316-11
.83691-10

.0401.0

1.936-12

2.#74- 10

2.151-17
1 .65E1*22
1.136-19

1.756-23
-O~el-I'

4UJOE-14

1 901-E 21
2.731-10
4.771-08
1.161-02

6.631-11
9. 261-24

9.281-03
1 .97E1-01
J3.nE1-09
1 .33-81

1.171- 02
4.753-11

4.371-10
1.61:-04
3.291-l1
3.311-11

3: O.E9o
8.041-03

.0e0100
9.921-a
1.9ff-12
3.14-12
1.021-1o
2.741-010
2. 74 06

.00.+00
2. 151-17
1 .65E-22
1.53E 19
3.74I"172.701-17
1.211-16*
4.26E161
1.756-213
6.011-1g.§lE 14
4.JE- 14
7.576-08

2.nE-10
".7"- 08

1. 161-02
5.43E-11
3.231-08
* 046-:05

6.63 -15
9.266-24

9.2eE-03
1.976-01
3. E-09
I .3-01

S. 61:037
1.5TE-02
9.756-11

I

sassih far-flotd cr1t based on bw 15.a15 3.OtwtSZ 20oud/stu 405 h2o2 83 u02
power- 1.46SE-03ow. bunupel.3405104mwod *tux- A92E+267ncm**2-a.c

nuc Ida nentrations gram stems
iibasi oee:i:~:~:!~m1charge *-***** ' 4 -* *** -- *****-* d jin o recto assml

p 53 1 'aE-0: 1.E I .4"E-06 1.A31-f6 1.431-06 1.431-06
p2314 1.S16-lI l.tl l- l.J11- 1.81J-11 1.811-11 1.41E-11
pe2314 .081-12 t.0WE-12 8.061-12 t.0E-12 8.081-12 t.08E-12
p231 .0E0100 .0E100 .001.00 .00.00 .00.00 00.OE+W
u230 1.031-32 .36E-21 t.57E-21 t.77-21 3.976E-21 3.97-21
uZ31 7.701-32 7.90E-17 3.091-17 3.29E-17 3.48-17 3.48E-17
u232 1.691-06 1.M-06 1.321-06 1.86E-06 1.90E-06 1.90E-06
u233 2.Z01-01 2.07E-01 2.94E-01 3.016-61 3.081-01 I.OE1-01

act Snidoe page 94
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UM 9.8431+ 49 : 9O . 0I0 I.71E00 9441OO U.14+00
u235 6.0 6 *. 1.02 6. *2 6. 7102
u2J6 1.443.02 1.1*C402 1.643*02 1.84i+02 1.351:02 1.353+02
u237 1.94E-12 l.I7E-06 1. 1t-e6 1 UE 006 1.E60 1 61-U
u238 3431.0 3.631+06 3431.04 3. 1.04 3.633304 3 .SE*04
uD9 1.12E-22 1.12-E07 1.12E-07 1.12E-B 1.113-07 1.12E-07
u240 9.361-37 1.16E-16 1.42E-36 1.T E 3 2.t2E-6 2 .11; a
u241 .00E40 .OOE-00 .O0E.00 * 01. . :0o. 0t . 1.00

np256 TA41E-13 p.14-12 7 I 'I j 1:U2E3 3
n*2p6A 7.411-26 .15E-13 1.57E-l . U 6 4 1 4 06

np2J9 7.971-14 1.623-05 .623E-5 1. 621.0 1. 1-
np240u 7.9E3j 9 9.69E-39 1;2E IJ 1491-:8 1.JlE fS .1l1-S3
npa4O 5.UI- 9 1.19E-15 1. 91- 5 19191.5 1.19E- 1 1.9E1S
np241 .00 . .601.00 .061.00 .001.00 .00 D0
pu2I 2.311-10 .05E-10 *.S5E1-0 4.051-10 40 e110 4601E10O
pu237 3.75E-19 1 15E-13 1 16 -13 16lSE-13 1 19[-13 t.191-13
pu255 S.12e-eJ 6.26E-03 e .* -03 .O26E-t3 6.26E-03 8.26E-03
pu259 2.631401 2.70E101 2.74t141 3.01 3.631401 2.81+01
pu240 4.76E-01 4.911-01 50 .S-61 .191- 533 3E-0 S. E3-01
pu241 6 .0-O5 7 .23E-0 7.4516-5 T.616e5 M76 n5 7.67E-05
pu242 t510-5 t.71E-05 2.tOE-05 2.23E65 712-OS 2.371E03
pu124S 143£- t.SE 141DE-14 1.J1E14 1.61E-t4 1.J1E-14
puZ44 C.661-2* 5.1 26 7.E-26 1. 7E26 1.051-25 1.05E5
pu245 OOE0 O6.551-J7 1.6316 1 291-36 1.461-36 1.56E-6
puZ46 .0001.0 .601.00 .004o,00 .OE100 .01E+00 .0Of400
_D9 2.0315E 54 09O-19 2.1619 2.E3-9 229c-19 2.29E 19
40 9.71 It32 S9 .57117 96- 1. f Z 02 -16 31.16 11059-18
a41 2.1-0W.830 .1:0 3i-09 3.371-663 1.371-03

W2421 } 3.31-07 3.51-7 }.623-07 3.71-0 3. 8 341-7 3.14-0
SAM2 4.333-Il2 33-I392-11 01-11 3. 10.1 ".01
a241 9.11-ss 9.860 I.e6E3-0? 1.1511:017? I-0 17 1.23E1-017
aF244 .1400 .0034O00 .003.00 001.00 *001 .00E400
aaz44 2:.01-31 2.OE-16 2.923 16 3.151-16 3.SE16 3.381-16
*-245 4 6E0 1U.70E7 2 a091- 7 2.56E-37 J.111-37 11-37
amZ4 .001go0 .AN1400 .0 0.00 .0,01.0' 100300 .00E.00

c Zf2 13021-09 5.72E-09 5.90E-9 es.081-0 26.E8309 6.261E09
ee264 333-16 6.74-1 6.9-11.,041-16 5 .19-16 191-14
c.244 3. 01-12 4.24E 12 6.591 126.9UE-12 5 a311-12 S.J1E-t2

*erZhs lferfIeld ertt based en blu. 15x15 3.MUM. 20gudmtu 405 M2e/ 62 uoZ ectfnides pege 95
0 powr- l6UE 1-03mw burnup-1.34 5E ad flux .2 E1 7n/em**2-sec

O nutfdcon eenentrations, jo r" etaf
basis a single rereter assembly

cle 4**1**- d ******* d ***-*** d ****1* ******

e 246 356011-I; ful- 6E' R El: 5.1 1: t: S 7t 7 5 7DE t7
e 247 5.663-1 6.S9E-21 7.64121 JI62E- 1.01l-30 1.01E-20
en248 a 62E- 4 .03e- 1 .243-13 1E- 71 1.r4E-23 1.741-23C.249 .003.00 1:163.j4 1.4 a1 7t:3 .:ris :I9Nj
e2S 36O 5E 39 67 9 I2- 9 5. 9 64E
en2S1 .003460 .001400 .003.0 .003.00 O C100 .001400

tetea 3.7330+4 0731104 3.7334E04 3.14 E04 3.73:+04 3.73s:04
0 flux 91.29#6027 9. 22E07 9.23t407 9.23J-08
0 1q rray has 0entrUes.
0 3q *rrey he 1 entrlec.
0 Sq erray h I entrles.
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0 5q array has e bntris.
o 4q Prray has 1 entrelo.
O 54q array ths 12 entries.
1librery inforeation...

cross-section data taken froms position number 11 of library on unit 33.

pass I

syste. controlt oduto oSWx eibraryp
used a ti*r-depandent neutron spectrum et c * f the p es

pass 0 applies start-up fuel denslittes
paxx n appties id tlie densities of nth library Interval

firet llbrary updated wee...

?xcaeo seym eontrol module Sea library4

usedo ta I-dependent neutron spctrwn, for each of the above passes
pass 0 epplies atert-up fuel denslitiea
pass n applies aid tle densities of nth librery Interval

firet libr uateUg*sd. was...

* pretle tur srilen-x binary working library--1d * 1143
a rm modified card-lege ariegn-s ltbraries of Scale 4.2 0

* ddate froe the tight element, actinide, and fssion product libraries e
decay date, Including game and total enrgy, are fero *ndftb-vi

* neutron flux spectrum faetora and creas sectitns were produced from C
the -presesx- case updating sll nuclidee on the scale Oburnup- library

fisieon product yields are fre *ndf/b-v

*photon libraries use an 12-enery-group structure C
the photon data are from the master photon data base,
produe d to include brestrahtung from uo2 matrix

wSe Information ebove this box (if present) for later updates

* C
o
0 ether Identifiestion end sltos of librery.
0 data set name: tstfOaI
0 0729/1996 date library was produced
o 1697 tota number of nuclides in library

639 number of light-element nuclides
129 number of actinids nuclidas
$79 number of fission product nuclides

0 7993 number of nonzero off-dia onal matrix elements

1 eas2h7 far-felod cult based en btu ISS1 M.MOvt 209/d/tu 4Z0 hl2o 6% uo pa 96
powers .00ow, burnup. 14299 .md ftux.- S.WE07nim*02.ec

O ' asis.
0 (note, k-infinities cltad and moderator sbsorptiens sre correct only, if correctly weighted cross sections ere applied.)

0 ~~~~~iniia eeeed see d eteOd SCC d d
productions. 1.269097t.06 1.268372E.06 1.2680441+06 1.267312g.06 l.26977106 1.266973E.06

abeptiens 1.0263571.96 1.0262141.06 1.026"969106 1.035919E.06 I.0257631.06 1.0257601.06
k infinity 1.236506E+00 1.2361670+00 1.235827+100 1.2354901.00 1.235551E+00 1.2351551+00

O Initial ******* d ******* d *&*-*** d ******* d ******* d
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actinido
abserptions 1.0113931.06 l.011139E+06 1.0108851.+6 1.0106291+06 1.0103721.06 1.010369,E06
non-ectinlde
aft. frets. 1.4579531-12 1.4690401-02 1.47MOE0-02 1.49035E502 1.5004511.02 1.500421E-02
s sZll: fr- flold scit based an UIS 15x1 3.O$uit 20owdlatu 40 12.e 82 uo2 ffsslon products pae 7

0 fried;on of total Iotion rate
powers 0.e burnups 14299. d ftux- SMnE+Cn/ca"2 sec

0 Int atll * **i.d **; d 4****** d *****5 d -***** d

sm149 5.311-03 5.331-03 5.1Se-03 5.37E-03 5.38-93 S -s5.90
etuli g1.401.03 1.421.0e3 1.44E80.3 1J4A .03 t49*S 49s7E-3
nd,1413 .:30E-03 .321-03 .341-03 .371-03 .31 31 39.3
rhlO3 6.26E:04 6.371-04 6.UE-04 6.591-0 6.96E04 6.493-04
xc131 4.22£ 04 4 291s04 4.J6E-04 4.1-4 4.50.E 4 4.503-04

3au 273-04 3.3 3-4 1.381-04 3 E4 4 3.491-04 3.4e91-4
te147 2.411-04 2 3S-t04 ! .491-4 4.E-U 4sE3e4 .57E-04

'dis DE .2 DE0-04 2 21E 04 Z 21E 04 .21E-04
nd1MM I SSE 4 1.1E-04 191-0 1A .0.0 .nc 1.9o04
sl152 .331-04 51-04 81-0 .401-04 .431-04 1.43s-04

me9) 1.201-04 1.301-04 28.0 .33- J1.7-04 1.371-04
ad;s 1.00I O-E0E4 1:011-0 11-04 o101*4 1.t.11.04 1.011E04
saeso 9.361 -5 9.521-35 * 69OS 9.6E1e0 1E.01-4 1.eo0.004
kr s3 7.91s 8.06E1-0 e.101-OS e.32E-05 5.044-0 3.441. 5
celSS 7.41E-05 r E-05 ss 1-56E os7.7- :050 7.9110 7.911-ff1 I 576-E OS5 U5.1.0E-OS S5 9 05 6 5 6. 3 6.1*5EOS
*u15S 5.623-0.3 5.72E3-0 5 1321-05 OS s91- 0 .01.0 31 -6 OS3e
gd17 5.861-O 5 .71-05 BE- S .33-OS 5.E DE05 5 .0-05

or141 Ss s560E-0S S 69e-05 5snos 5.7 e
%1e 2:22E:9e5 421-2605 4. SDE-O es: 3 2 5 2 S61E05 4.071.05

Os 00 S' M.I0 I9 4.01O

.Zre 93 1.91-05 1.21-~OS 51-0 2. -sE oI24Eos l-O~s
1129 1.6 U-OS 1. 3- O.1-5 1.53E1- 1.362-05 1H56-s

ndl 51 SE .403-05 1.42105 1.451-0 1-o 0
eI9I '1.9Ee-05 1. -002 S 1.27 S 1. 0 1 7 I 1e n os .41 es05

I97 1.2 o05 1.4*E-OS I E 5 5.373-03 1.091-05 l.09-EOS
24d ISE0.2-05 8.46306 6 .61-06 I:S S 9.116 9.313-06

pdOS1 4 .05g0 4.96E 0.6 5 e77Eg6 5 1181016 5.291-06 5.29E-06

sr 91 4.72E-06 4.* g 4.eUE-0 4 961-06 5.043-06 5.041-06
v 09 4 s2E-06 4. S93-6 4.67E-6 4.741-t6 4 23.06 4.12E.06

rulJ9 14 4 4- 4.391-06 471-0 4.5406 4 4. 41-06
c.142 3.751-0 3.1-s 3:71- .931-06 4.001-06 4.03-06
ndl42 .611-06 .473-06 3.71-6 379E-06 3.631-06 3453-06
d146 .0 1-06 .091-06 .141-6 :"9-06 . *E06 3.2 E-06

1.115 31-0E 6 a.7eE-06 2.741-06 2 n* 71-6 2.031-6 2.e31.O6
boldt 291-6 2.U1-06 2.71u 2* 721062.76-0 2. 6
pdiff 1e03E- " .S 6 .91 e 6 2 61-06 2.701-06 2.701-06

a.4 1:42E106 246E-06 2.501.26. 2.41-06 91-0s6 91-0E~6
0132 2.813-06 2sE5-06 2.29106 2. -06 2.37e-06 2.7 -16

*u 99 1.511-06 1.59V.E.6 n3-0.6 1.71E06 1.2E 16 1.021EO6
no9 1.501-06 1.s21-06 1.131-6 1.51-06 1.801-06 1.601-06

@10 1I461-06 1.481-6 1.30.1.6 1.531-06 l.s 06 2516 06
ze134 1.41E-6 1.430E I 1.48E1-6 l.51-6 1.s31e6 1.5E1e6

tr 92 1.1E-"6 1.161-06 1.181-06 .2OE-U0 .221-06 1.022-06
f127 1.933-06 1.071-046 1 .9 6 1 11-06 1.21S-6 1.132-06

rulOo 9.fe61-7 s40307 1. 001-6 1.321-06 1.031.06 1.031-06
1 sslh4 far-f Eid silt bas d on h :. lIst SOEti iO3ednu 401 06 51 es f leaf. products page 9

0 froct1z e# tete enorptlsn rote
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owers I 0ow burnrp 1429t.4 flux. 5.9"f+l1.0Teansec~letst *"es*-ee g ocean d *-n*-. g f**-** d ** *** d

sr 96 90ll-OP 9.71-0? 9.321-0 94?67-0 9.622-C? 9.42-?
hdlSO 3.14107 10 2-?8-07 07 IENI-? 87010
ael36 7.61-07 7.391-0? 8.021-07 81107 6.810 8280

491-0?5.31E-0? 1-~~0? 6. 5-0? 4.171-C? 4.171-07
bLo11 1.171.0075.18?11.@?,7 5-01 7:W? 6.262 -07 4120 6.161-0?
rb 65 5.551-0 1.41? .71 3Ej~-C? 1-'9 -0? 5.9P21-0
sr 94 4.651-07 .9310 .011 7 01-7. -0? 5.1 7-7
Zr 90 .4510$ 310 .01-07 4-07 :j351:17 4:111l:

ON¶54 .510 3 .621-B? St I.80 3 O

rb67 3.0-0? 51-0? 3.0-?3310 11-0? 1.411-07
03-0 2.241-0? 1.331.0? .372-07 2j71-07

S15 430?2.2 -0 '1-077 .1710 .220 2 10
V1 1.4-10?07 7-C 10 2.72-0?1.66-0 1.010

r64 1.2- -07.-0 1.10? 1.211 0? 142 0?
13 91-0 I. 10?1 4-7 1.23-0 1.0-07 1.301-07

d I1 1111-C? 1. .1 1
- 310?1461- 71. S-0? 1.301-07 1.310

SO 79 1.7-71.191-0 1.10 1 :11-7 .5-? 1.241-:0?
P-uON 9.561-00 9.38-0 102-0 '1.01-07 ¶.EC 1491-0?
eb1ll 9.012-00 9.98-0 1.021-0 1.3071051-0 1.0051-0?

kr 86 6441-000.58~3-N3710 .6- 9:01-N 9.001-
tellS 6.310 I.12- 6.311-00 v I.536 6.31- 6.91

tolS a.3-7901-N 9.0-0921N 0- .6-
WI14 6.661008 7.091-681 7.331-0 flN761- .1-

Iu3 4.910 a.81- 7.61- 7 .271N 7.01- 7.31-N

thISO 5.51 546- 5.4381-0 5!.8-91- -08 5.1- .1:1-08

Stlia 4. * U ~ 1:111:4.1-
tb,123 E-08 :69E U I E~~~~~.01 8

81-N 3.031- N .9 E08 3.IN111fl311- .1,1-08
cell? : 2.9-62918 5 2791- 3.51C 3.10-c 31010
culp .71N4.5- 441N 4.441-084471-08 2.971-8

93 .5108.3-0 t7 -a -N1 2.88-308
d4114 42.41 2.5- 2.50- 2.51-08 919 f0

sn2l 4 141N2.2- 2.31- 2.31-N 491-98 4.910

so 96 1541-N .591-0 16 41- I .692-N 1.72- 1.71-
er 6 .5-N110 1.401- I.61- :1.61-N1 1.61-08

1dll 1.321-N 11.330 1.310 1.91 I 51-08 1510
h79 1.20- 1.610 1.321-N 1.811.510 .1.452-08

fraction0 cimlaerte aEa
d I1itial3 4e7a ac9 accajaece

sf107 9.7309 1.310 1.a-0 .1108 91.- 1.1-
232 .510 9.61-99 96501-009 9.93 1.011- 1.13-

C
01

lesion products page "
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Be7 .261-69 6.421.-09 3.581-09 I.0.9 6 09 6.641-69
uel3 7.019 6.4.0 .920 0.5.9 8601.69 .801-69

i@129 7.611-09 7.63649 7.601 6*~~~5f: 99 :151:009 la: rI:I
b.13 7.682-09 7.891-69 096:r 1: aS
anij4 7.3 77~4 7.9-97.521.09 7.841-9 ? 411-09

lyl 6:34E 9 U!", .83-9 8.0-09 8.6-989168.302- 8.061-09 21-69 ~~~~~~~6.312-69 .54-* 16
hr 2 1:901-n fl16169S1169Sl1 1. 1-0

as 75 8.82 4.9691- 2
2.12 6.11-6 61 . 8571-6I 69 4. 891 4.991-09

eu154 16.7609 !.961-s; 4.071-9*116 .295060
I1,113 4.011-69 8.121-0 4j01. * 7-9* 4-9 34 I-09
or go 5.921-69 3.951-6: .5-~9Iu 920 1-9 -09
taill 7.91-09 2.94109290 - 4 - ~~1U:
owti22 2.86-09 2.502-9 .5149 E919 . MUIR
.d 18 2.431-09 7.471-09 2.5110 .510 .816 2610
sn.120 1.321E-09 1 6SI-69 1.65E-0 E.326 1.931-09 1.931-09
" 73 1.362-09 1.411-09 1.4316 1.41-9 1.461-09 1.461-69
es 137 1.361-69961I 9.101-10 9.1 111 9.1111-161 6.E5-10
Idl8O 5.621-10 5.5-lo 6.66-0 8.211-0 6E 41-t 6.341-100

3.8 5.43-101 5591-10 S.75-1 l591-1 a.11 6.06-1
6.77"21-10 4.611-10 4.93216 5.11-101 5.-101 5.091-10

60 4:082- 4.24-1 6.9-04.5-0 711-10 4.711- 0

Si- 6 1.322-10 131-10 140- 175 1.45-1 149-1 1A91-0
or26 1511 1.1 821 .11-1 0 1.232-101 1...110, E.6-10
sau 9.-1 .611 1.61-0E 1011 .3-0 11
ON 63 .011 1.3-0E.3-10 1 .336-10 1.3-0 .7-10
lid 94 :5.6421 515612E:1 5.6-1341l E5511 .4-1
76 O.22l Su:-I .11I 4.62I 433E-l431l

se18 2.111 .2-01810 1.31-1 141-101 1.231-1
sr 60 64 9.8212 I11 321 *02l 1111 111
nv 90 5.842-12 61-12 .61 E.l21 3.7-1231211

.325 839S1- .5-24211 4 4.262-12 8.261-12I 4.12-11
2.13 1.721 133-2 .911 a.4ll:.51-12 1.51-12
ruO 1.321 9.81-12 9.7-29412 9.:501- 1.61-12
Cd106 5.122-13 5.41-1 5.111 6.021-346.32-13 .31-1
be 9 6.01-1 6.11-1 8.71-4I832-1 64-14 Wi4t-1
1n1 .521 741-14 771-1 .1-4291-42911

II 7 CM511 .911 I.321 2.7114212-14 2.1-
.msih: for5-fiel Ertbsda i.155 ~t 0u~t 0 ~/6

peo.,. I YEif. burutup 14299 .t flu. :I :1*07nE:m2-s:soZ:1

.b106 1.'3221E 122- 4141 1.281-1 1.29114 .31-1 1121
WIGS7 3.1231-12 2.1512.1-132.1 6.152-13 2 16.-3 51 -I3
ab 95 6.021-1361-31 -11 .21-4i 3.421-:12 E14.14 "1.71-15

y 1 8011 31l 3311 .31-1 1: 111 2:.1-1.
on123 5.41-14 "E611 E.6-17.6-I2.115.717
tIl8 4~2 1- 414,14 3.341- 84.01 Z.711 .71-13

rl3 I*01 .10 1 92-1 .j26E1419.328-11i 29E-141 .3114 i1 .E&113U

I0
0

fleslen preducte page 100
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ed109 1. 2E-17 7.
0 4E-19 7 .32-iS 2 .t231* 7.9 1-18 1.761.18

*e141 S.6 r- S.SSE-10 3.SE-1tO .831-10 3.J3E-10 1.928-19
p 14n 1.673-12 6.9JE-13 6.99-13 7.001-1) 7.O1E-13 P. E720
ebl24 2.35E-t1 i .SJ58t1115 51.01.1, 1.611-IS 1. E-15 f j 200
edilS. 9.S91E14 6.5ZE-14 6.59-14 6 59E 14 4.60E- 1. 7E-20

sms2h: for-f!ild erit based on bu9 MISoIS. 3.O00itt. 20d u 40) hl/ 6 uoz tight *lemente poge 101
power. 9.7901-064i, burnup.1.64299E.lmWi flux. 5.MEU 6cu2-aece *uc~lde concnntrtl .n ret atom

glarge aaeeae eacees basis: a sngLe reactor assemblyeh ge **X*** d *G*e*d1* 4 "***** 1 "*** e d et*****1
1 I T.9"-9 8. -06 * 228-01 . -U 9491-04 .. 43E-

2.1: 6 M-6625-6 IASI 3-06 251-06" 2.31-06
h.1i 5 s92E 1 l tJE111- 1.281-1 7 3 1 4 01- .002SE I0

he 3 1f2281E Io 1. 0108 1.313 0 1II- I1.360 1.34E-08
he4 1.321-04 1.31-E 1:1.E-04 1.38- 1.41E-04 1.61E-04
he 6 .001E00 .00.00 - 0.+00 .00. .00.E00 .O1E+O0
e 20 1.51-05 1:.61E-.0 1441-05 1.661-05 1.691-0s 1.69E-05

r 21 3.991-09 4.1I1-09 4.241-09 4.38E-09 *.51i-09 4.511-09
no 22 1.641-07 1.06E-07 1E-7 01.-07 1IIE3.07 1.111-07
no 23 2.65E-15 1.76E-15 1.71-15 1.7E1-S 1.41-:S 1.r1E-30
Na 22 1.571-11 1.01C-11 E-1 OSE -11 . SI-Il 5.03E-12
rN 25 7.53E03 7.53m+03 7.531.e3 7.53340 7 31.03 .530303
n I 26 1.5 E I 9 III es09 6.601-09 6.40E-09 6.401-09 640E24
na 26 a156-5 1.51-1S 1.0S1-1S 1.051-15 1.051-IS 1.051-30

No 2S 4.34E124 2.91-24 3.07E-24 3.171-24 3273-U2 3.27E-39
me 24 1.05 I 71-01 1.09E-01 1 1OE-01 1 12E-01 1.12E-01
ng 25 .4171-07 4.31E-07 4.4-07 4.57E-07 4.71E-07 4.71E-07
`g 26 2.373-06 2.61-06 .451-06 2.491-06 2 53E-46 2.53E-06
a2 71 791E213 5.26113 1.26-i 13 5.2S1 5262-13 5. 261

mg JS52.913 :.9125 f.f-Is 2.9E-25 .0010
t1 2 I 4. 194 141 91 4 49tE-0 6. '14C014 467991Ee4 6.9E946

et 26 7.113-11 4.763-11 6.7411-lI 6. : 61-i 6751-Il 6.75f-6at2 9.63E 2.19-2 4.6-2:2 2.561-2 .623-22 2.621-37
a1 30 6021-2E 6.201-32 4 4 4 . 3222 6611E-2 4 231-32 .603.00
of 28 3.061-61 .11-01 1.161-01 3.21-01 3.261-01 3 261-01
of 29 3.751-06 .81-06 91.9-0 6.10t-06 4.221-06 6. 221-0
of 30 6.831E-11 S.07-1 5311-1.611 .$23-11 5. ll-1
at 31 1.261-23 S.711-26 9.111 I9651-26 1.011-23 1.13- 38
el 32 7.101-06-30 4 30 SE~13 4. 1-0 4:h,31.-3 6:1.193

tocls S751.0n S.7S.0' S 1E04 5. 3I S 5. 3.04 5 17304,0 Flux S.91E-07 5.099307 5.99E407 5.993.07 S.99E-0

saaaht far-filtd grit based on blo MIS, S. Oowt). 2-udimtu 40) k2o/ 8) u*2 actinides page 102
0 weh' 9.7 k0E-8 t brupr"1.42991.+04id flux. 5. 99 E-n7u**I-C2 ce nuc(Ida oncentrattens, gra steoa

bee to e om.1-1 reactor eassembly
cherg Ot**** d a*oseAa d *ac e d aSaoI d S d

h. 4 1.543.Oi t 651a01 1.711401 t.r E01 1.UC-Ol 1.841.01
pb206 S.393-42 6.21E-02 6.54E-02 6.27E-02 7. j2132 1:Iii:Si
pb207 6.331-03 *.54E-0S 6. 1svo 3 6973-3 s. l9s3- 3 9pbg TE ge4 2 6 X ^ 48 4 s g Ele 9 E:

pbl S 9 1 3aEt }eg041sXrE0 3 :7l I4 03 E§bl209 2.04E-03 2.S6E-O3 2.641-0 2.723-06 1 306E-2 1.e1c-02
pWO19 26.371-o10 ME).1 .6 1 0 .833-10 .993-10 4999110
p120 1.611-01 1651-04 1.701-04 1..7-06 1.78-04 1.781-06
pbII 3.293-11 3.35311t 3.411-11 3.67311 3.53E-11 3.54E111
pb12 1.31 gIl 2.25E-11 3.9-11 I.331 .37-1- 2.3SE111
pb14 3.6910 3.7810i 3.881.1 3.7-0 16.611-0 4.071-10

Os 20 001.00 .001.00 .0+01.0 .01.0 .6 1.0 .01.00
i209 8.043-03 8.56E-03 9.J01-03 9.651-03 2102-62 1.2-02
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billS.

bill)
b6214

p211
p.2132

PCOO
21
'5

iP.216

rm219
rn22O
M2ll
r lli
tm223
rm124
mml25
'e126
r*lii
Gclii
mC22?
mCl2i
th226thU27
thili
thzlO
thl3o
th23 I
thZ3i
th233
th234
p.2321
p 232

.003.00
9.929-08
1. 95-12
3.143-12

3.749-06
.00E.00

3 *E eo

2 7X'E :2

.25E 16
4.26E-11
1.753-28
6.51E- 144.30E-14
1.51E-0$
1.902-OJ
1.5SE-08
9.73E-10
4.77-08
1.163-02
5. 43E- 1
3.133-08

1043-05

1333-01
4 411-13
5.363-0
1.57E-02
9.753-11

.0DE0oo

1.U9E-19

437311

1. 116EE * I °

7.903-39

JOUEseo

f:12E 3'r

38.6E 5-

1.533-S7
1.36-10t:tSIE
1.063-53

? tCE li9

6.103-15
4.3:
1.54-08.

.S3E -09
LOS .I 0§

1.S60-52

91E: -19

6.801- 11

t.O6E-OS

6OEE 132

6.62E-11

1.0431-97

1.093 -10
2.81 -10

1.41-19
3.963-17

2.483-11I.66E-1t
*.SE *11

1 "6E °10

1.323-02

3 .X413-0

9.943-03

*.25E 01

3.09- 813

ar6.- 11

003.00
1:073-:07

2 5E 1$

1:2176:122

4.593-Il

in'.
8163O-08

E08

r SE1-15

6.873- 11

U.S9E: Ils

1 *11z 82

.rE~s

.003 0o

1.17E-Ir2rE * t2

8.35! -39

8.35E-3-

} 127E-18

2:111:16
1:1611a

1.463-01

.loE:02

3.348-136.993-11
;: 11s |5

1.461-01-
r.241X-1

69E 2o

6.996 .11

.003.00
I:01eE Ir
3.23E- 12
1:173:10

3. 003-06
.Sfoo'3

8.32E-18

2 t-2'

: 1S1:45

1.693 -38

.46E-*40

1:94 1°e0

7.00351-82

r7sE-15

2 '19E:es
2 M0E 0s

12eE 09

3 24E-.25

15111E 827

r.eoa ao

I

semlhi for-fletd crit based an bhi 1SM15, 3.00.3tt ! wd mtu y 401 Me/ 0 uoZ
powerm 9.790E-54mw. burnup-1.42999+04ond flux M 7 5.9 3M 7ne2-e

ucd Ide cencentratlmns, gr.a atoes

chargs ******* d C** b a sls a g t o rassembly
p.233 1.43-06 1.43E-06 1.4-16"* 14 .33. 6 I. 2 3 .S6 1.uI e
p.234m 1.81E-11 1.S3E-11 1.M1E-lI 1.813-11 1.81E-11 1.81-11
p.234 8 .68-12 *.aE-12 8.03-1E I .tE-13 8esE-Il2 .0eE3-12
p.235 503.E00 *I 00 009 . *00E.00 E 0.0O0 .O0E030
u230 6.973-31 4.6E-21 I.1sE- I 4. 1E-21 4. 2s-21 1"64E-35
U231 a.4SE-1 5.177-17 5:.903E-:1 6.0317 a16.1-17 6.16t-32
U232 1.903.56 1.293-06 1.323-06 1.3E-e6 1 6E-06 1.33E-06u233 3.03S oat- 323013 3-1 30 3.6-10
u234 9 4UE;0 a - .00 9.96E;00 3s50 830E;0o 9.98,00
u235 6.763.02 6 . +02 6:75 *02 6.743E02 61.34+52 8-E+02
U236 l-.83+02 1.S3+02 1 .5s+02 1.83E#42 1.053'02 1.853402
u237 1.183-06 7.833-87 !.86E-67 e 7.87-67 7Js-D 1.383-12
u238 3.633,e04 3.8035 .633*04 :.633E,4 3 .631.04 1.63E+04
u248 2.12E-Si 56 4-8 2J5£ 443-08 36 443 07413 lSE-8 7.45363
u240 [131 355-6 .0331-36 3.563-36 4.153-36 4.153-36

ect Infdo palo 103
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ua241

p26
n27
a28

39

n21
pu26
p27

p29

pu42
-'3

p25

e3240
au241
Wa42u

48242
as243
o244m
aa244
eaZ46
co241
e.24Z
W.43
es244

.eeE*OO
3.12E-12
7.41E-13
1 .41-16
4.131401
5.46-*07
1 .42-05
3621. 11-3

I.IOE 1e
8.051-10
1.19E-13

5.332-01
72.071-05
2.371-05
1.811-14

1.0014401 .6:131:1

2.2'91E-19
1.051-16
2.27E 03ZAUE-673.84E-07
3.M11-17
1.23E.07
.:0301.010

3.111-37
.OOE OO6.64E-22

6.2E1-09
5.19E-14
5.311-12

.00E.00
2.071-12
4. E-13
1t 7E-06

5.27'-16

1:211:
I:. it9 -34

1E.2- 19

1.S2E-07

.001.00

I 20E-OS

1 :2207EE 236oo

1.371- 22

1362E .3

1.861-17

N.67E-11

.49E-S7

3 371E 09
1.56E-14
3.6ZE 12

.001.00
2.068156120
4.93 -13
1."11-06

1.10-91.50E-03

1 .291-07

II-OsE-~

U001405049-171
1 ME-03
1.n00

13.4:21:
12.9E-O7

21. 60l P74
.7CE-00

.00E100

2:41E-|1
4:215E s

4 63E811

t:1141o

4121441e
3.431-0rI:31, 1~

2.03E 1-

2.87E-09
5. 7-12
3. E#0I

2.081-12

U1.1-067

1.08E-OS
3.54C-38

2.E3-051.341-14
1:17IiIO

.5E Ia

.o1.00.3E 85

2.e7E-2s

L049119

1.351-07
.001400

2.471-16
4.051-37

.SOE 00
I:99V1-2

f2.56-149
3.57E-12

*.1r4I01
3 19E-14

1.48E-20
BE1-03

4.179-01

*: 9E 85

1.39£-I9
2.00E-00

1 041-:34
4.741-32
1.541-03

2.83E-12

2.475-31
6.271-40

.OOE-OO
1.1 91-31

3.49E- 12
t

sees2h: far-fMled crit based an bi 15xt5 3.MwtX 20sdT-tu U0 h1oi S w2
poweru 9.790E-04.u. burnup-1.4299 E04awd A9957nic.**2-See

0 ~~~~~~~~~~nuc 1de enotret10nr from Stae
basles rgeasctor assembly

Cheare 4**&** d **,** * d '* d *e 4*0* d
a245 1.62-1- 8.721-11 8.821-15 8.93E-15 9.4-15 9.041-15

gm241 5.70-7 5.2117 6.143-171 t -17, 6.4-17 6.54t-17
e247 1.011-20 1.111-20 1.2110 1E: 1 -3.411-20

c248 1.741-23 1.91-3 .151-8 231-)8.41n .412
c,249, 1.91 1:47E-34 1.41-4 1.811- E01-3 .CE00.0
ca25t I:E1- 9.21.39 1.O-E-0 1.0LS1E. 1.1.7-38 .171-38
.Z1 I 00.0 .100 . 001.O0*0 .00E40 .001.00 .901.00

totals 3.73*1.4 1:.731.04 3.731404 3. E.31 3.7140I 371:;I 4
0 flux " .98507? 5.991-07o *Y140 591r .9 1
0 1q array has 20 entrles.
0 3q arry hes I entrie
o 3q array hes I entrier
0 Sq rray has I entreI
0 4q arry has I entries.
0 54q rrey has 12 entries.
1tbbresy information...

erose-sectlen date taken from positIon number 12 of Lfbrary en unit 33.

actnidoe pat 104



Sep 03 1543 t96 file ame: tuff9MSuM fIA11OCOOO.Oi200.10N021 REV 00 ATTACUMIET ill * Page 13

'rcelc' system control dule .ss2 llbrar,
used a time-dependent neutron *pectrum lor each of the above peasex

pass 0 applile start-up fuel densltles
passa applies aid time densities of nth library Interval

first itbrary updated ues...

eacelea-ystam cntrel *odule es2 lMbrers
used a tue-dependent neutron tpectra ter *at% of the above passes

pass I applies start-up fuel t enaltr
peas n applies aid time densities of nth library Interval

first library updated wes...
--.--- * a*-s-***-******--****-***X*--***

* prelim lur erlsen-s binary working librery--id * 1143 C
* mede from modified cerd-Imaoe orsign-e libraries of scale 4.2 a
* data from the tight element. actfnhde, end fission product libraries *

decay data, including gams end total energy, ere from endfjb-vl

* neutron flux spectrum ftcters and crese sectiens were redue*d fr_ a
the prcezs2- case updating ell nuclides en the ecale -burnup- llbrary

fission product yields are frou endf/b-v

* rphoton libraries Wse an 10-energy-group structure C
* the photon date are fre_ the master pheton date bas, ,

produced to Include brearstrehlung froe uo2 estrix

seo inforsation above this box (if present) for later updates
*soesoeesee-esee..ees-saeesoooeooeeoasesoeeoeeo*ss*sooeee-.-...oa***oeeeoeee..**
* e

0 octher identificatlon and sizes of librnry.
O data *et nsa,, f 130NI01
* £/29/1996 date lbrary uea produced
e 1697 total nwmber nf nucildes In library

6S9 nuwar of light-elsasnt nuclides
129 numer of actinide nucildes
s79 nu0ebr of fissien prOduct nuclideso *-*-- *799-*3 number ef nonzero Po f-di&enat matrix eltm*nta

I ses2h: far-fleld crit based en bgw MISx15 MMOut 20wd/mtu 40% h2e2 n uo2 pase 105
power- .0osw burnup- 519.Zawd flux- 5.tg1+On/een*2-eec

0 (note, k-fnfinfties clad and moderator absorption. are correct enty. if correctly weighted cross sections are applied.)
0 iniial oass. d 5C5 d eee* o d *a000sO d OCCOCOC d

productions 1.26 3961.06 1.26?S54606 1.2673121+06 1J667651.06 12662i6!.06 262iiu.06
obsorptlone 1 0267101*06 1.426550E06 1: t12636E806 1.0262171+06 1 026046E106 1.0260121*06
k infinity 1 353981000 1.235063100 1 2347331.00 1.2344031+00 i.234073E*00 1.2340731E00

e initial ****00C 4 000*00 d eo*o..a d 0000000 d ee*eeoe d
actinide
besorptions 1.011309E+06 1.i11i50Ee06 1.0107E+06 1.0105271+006 1.01o264E06 1.010261E*86
non-ectinido
obs. frees. 1.5000051-02 1.5099031-02 1.5195191-12 1.52991VE-02 1 5381221-02 1 53"S0 E-52

I sas2h3 far-flield erit based en btw HAxS5 3.00wtS 20gwd/stu *02 h2o/ *S uo2 ieelcn products page 106
O frection l tctelae 6o t in rate

powers Mao , burnup 1SI 92.wd, flux- ME991407n/ca2.sec
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lep 03 15:43 1996 Flte Warn: tuff9.iu SAoo0ooo0-01717-0200-00021 NEV 00 ATM

0 131t116 ******* d "***** d ******* d ******. d **&**** d

5.149 5391-83 5.401-03 s41E-03 5 4 .421-03 .42E-63
SulSI 1.47i-03 1.41i-03 1 .3E-03 E:.51-3 1.121-03 1. 230n
ndl43 1 39E:03 1.41103 1.43 3 .41 *63 1.47143 1.073 6
rh10S3 6.693 04 4.08- 04 6.90144 I.e11- 7.123-04 7.1234u
X4131 4.0E -04 4. 7E-04 -4.4E-e14 .r- 6.71-04 4.73-64
exl33 3.49-E04 3.153-04 3.60E-04 E66£ U *.71.-04 3 E.7:-4

1.1427 45 e"'-LI L9
16 o0 24 1'11 :0 i 1- 04 E .736.4

.dl9 12 IN 2 -I 4 .2 N * 9E 04 2 E914
odilS 2.3~~~j93. 4 .21-4 1I4 E."~ .1.4 11

Sa152 143E u 1.46E-04 1 .46E-0U 1.11-04 1.346-04 1.546-04
1 93 1.37E-04 1.39E-04 l.U4-U4 1.E04 1C .E04 1.41-04
ond 1.0Of 1. I 021-0s 1. -0 1 S3E -E 1. 07-04 1.0-5ed1 1.060 .14 101 01.4¶ 004 I 101f041.011-0
kr 33 3.436-0 68.591-0 6.1-5 .3-0 69301 86.96603
es135 7.906-03 .* 3.31S e 6.2-0 es .40305 s 40S
.ulIo 6.13E-05 6.23-63 446- as 4605 6.341-0 6.346-0
*u1S3 6.03E-03 6.13E-05 6.36-0 .3401 e .44- 6. 4 -05
prl41 5307t-03 5.973-E5 6.06-EOS E sEOS .24E-05 6.241-0s
!d 157 5.90£-05 5.9111-05 5.92E6-5 S931-5 3 s -05 s941-0e
.139 4.306-O0S 4:386-03 4.931035.3-OS 5.13105E.1-055

.os 23 2.38-O 2U42-05 2.46E6-S 2. Of-OS 2 41.01s 2.546-Ss
b13 -a 2 .31 05 133E-63 8.43E-e 46E-s 2j6:-OS
St109 141-05 2.196-05 2 24-0 1 ' 28S3 1 03s 2. 31 05
gr 93 1911-6s 194E-05 1.976-OS O.E0OS 02E-OS 2.21-OS

1139 1.6E-OS 1.5tE-05 1.61E- OS 63-OS 1.663-03 .66E -0
nd144 1.47E-05 1.491-05 1.S2C-OS 541-05 1 S6E:0s 1.5301-0
Sal 1 .243 -0 1.271-0S E 273-05 1.3-OS I.26- O5 1.2!g305
mo 97 1 Ws9-05 1.111E-05 I. o0 1.14-OS 1.16E-OS 1.16E-OS

ad152 9 29-06 9.47-06 PAR-ST .I-06 1.033-015 1.636-OS
pdl 1.e9£1-06 S5.0-06 5.911-06 1.62-E .S31E-0 5.36-06

sr *9 n2Ese4 *.129-06 5.196-06 5.273- Si: -06 3 . 6
IF 4.6 06 4.696-611-61-06 06 5.131-6

rPu42 4. J u1- 4 61t-06 AEW 6 *.76t-06 43 1S-06 4.1 E-06
oe142 4. 0OS- 4.06-E06 *.12E-0 4.19-66 45 2E3-6 4.2EE-06
nd 46 3 3-sa 3. 21 06 3.58E-06 O 4S X16 4.10-66 4.101-06
nd1U4 34- .29 -06 3. 34E-6:3.397-6 3 .4£3-6 3.441-06

cn14e 2 .391-6 2. 6 J7 6 3 . 71 6 2.n3 6 2.7S 36
be132 2. 7- 06 2.40E-06 -41E-06 .3E-06 .52E-06 3.S2£-06
ru 99 1.32E-U 1.901-06 1.95E-06 2.066-96 2.133.0N 2.133-06

0 9 1.601-6 1 6206 1.616-06 1.67E-06 1.70E-6 N 17O 6
moIO 1.35E6-6 1.566-6 1.606-06 1 a36e6 1.6E3-6 1.3-0A6
x.134 1.s3E-06 1.331-6 1.536-06 1.606-06 1 .636.6 1.63E-06
xr 92 1.22 66 1.246-0 1.266-06 1.2736 6 1 .6S 6 1.N U06

1127 1.123-66 1.E N 1.16E-06 116- 1 - .203 -6
rulOS 1.03e-6 1.0sE 1.076-06 1.093-6 1 106 -6 1.106-06
1 as2h: fxr leId egit 06 s d en Dlu 15315 '.OOutZ Be7idhmtu 405 1h2. S1 ue

0 tractlon .1 tteta s~samat len rete
pouri eo04 hurn'p. 1S192.d flux0 5.99 47n6c.*2- s6

O fIntial 4***** d ***~*ee d £.eeeee d *.*h..I d ** 6* * d

ar 6 9 626-07 91-m07 9*921-07 12019-E6 1 026.06 1026-06
ndlsO s.106-07 3sU-07 6.9e-07 9.126-07 9.266e7 9.261-07

36 3s 9E-07 *.42t-0 sE7 81-? o.666-07 s 61E-07 .61 07
odlIl .173-07 6 29 6-7 61-0 6.536-7 E6sE 07 6 651-07

CKNUET XIX - Pogoe 84

fission products page 107
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br II 6.16E-07 *.2SE-07 6.S-7 .451-07 4.551-0 6.55-0
r-b ss 5.921-07 6.0l~r1307 * 0-07 I.0-07 6.1-Or 07 2.911-n0I . 90 S.510 4.2-740-7 .7-7 .4-07 .107as 94 5.171-07 5.n3-07 5.,310 5.4114-07 1.491-07 j.491-07
1d15 3 .801-07 4.921-0 s4.03-07 4.181-07 4.311-07 4.3uI.07
slSo 4.021-07 E.091-07 4.151-07 4.s27 4.391-07 4 1-07

me 77 2.481-07 3.521-0r 5r7 .5107 1.-07 361-07 3.31-.07
*d0 r .S7E-07 3. 07 - 2.4-07 .19-07 41 .1-07 2.45307

:9154 4.9213n 512.-¢r07 . 01-9:7 321-907 4.31-07 .1E-07
laIlS 1101. 1r 1 -0n7 . 1-07

kb 84 1.2I7 46gI.0 1.7-71707 1.t2107' 34.&ZE.07

dtlol 1. 410 or 1. 31-07 1:6E1-07 er - 1.o413-07 1418-

abIZI 1.T01-7 13-07 1.17 1J1 10 .80

.0 79 1.250-07 1.261-07 1.201-07 1~sr .301e.32S- 1.323-07
*ulOO 1.091-07 1.121-0P E .16'Er107 1 .3-07 1.2E310

bliS 1.021-07 1.051-07 1.e1t-7 1.101-7 1.12E-07 1.123-07
kr6 9.003-e9.11-0 I .25E-OS 9.42E-0 .56-08 .56E-U
138 8.598-081.731-00 30.sn-08 9.0-08- .11-08 .143-0

nd143 7.slE-0s .061-08 S.11E-OS o.sn-u .S3U1 S.S3E0 8
bsot 7.5s010 7.7E1-08 7.I1-E E S.22E- 8.4n-0s 2.47-08
srn128 6.051-08 701-08 7.2810 IE 73S

ku152 t.6E-O8 ee 391-E -9.491.8 9.65E-O s.2st-

tblS9 5.11-0S 8 1 .9121-8 6.143-08 6.12t-08 6.2E7-01 ;.:73'08

tells 5.91 -8 SJ6E-0S I.961.8 6.051-8 6.15E-08 6.151-0O
pdlO4 5.11-u0 5.31-08 I .473-08 3.643-08 5.811-08 5.81-U0

?dlSC .63-8.208 4.811 -S 4.91:-08 4.I9-08 4.99-0
dyl62 4.3-08 4.391-8 .41E-08 9.S-U 4.621-08 e.E-0."4 r s 4E0 54E_ gS 4 st-6 t 73E s.Eg

cdll 2.s~ee .6s-OS .271.08 .271-0 .4003 01es2 E

*nil908 z .313-08 1-0 . .SE-O

3 3: .23-0

dy15 2.t9-01-0 .927E-08 I.031-08 .10-08 OW-N I1-N
tdlly s .1-08 3.1-08 2.l2E-es. 6 3.981-u0 3.I1S-08 6.151-N
pdl

4
O .201-408 41-sO1 .41-08 &.941- 65491n-0 5.591E-08

ll 2.73- 4.7-08 4. 808 4 SIR 01.-l8 4.91rE-08 1.lE-es

cd114 2.591~~-08 .4-08 3.9-08 3.1-08 1-08 3.71-08

sf119 4.391108 4.4390 41-4 8 4.15 3. 8 4. 4h s

nb 96 1.7- .001-08 :12.4:08 .171. 3.213-08 2 a30

dlO 1.1A-08 1.611-08 .673- s SI To :13 76 Is la ?.4I: 1::168Wl2 88 1.530 1.081-OS .01-08 ea
h649 1.4 0 -08 1.51-08 1.n1-0s 1.40 -08 17111-08 1713-08
21se2 77f 050d St rrE 1e sw lS 1 S S jo/tE 8e S h 81 8e

poer7 .O4auburnups 15192 awd flux. S.g v-09 0u.aac

tGrO? 1.10E-8 4.471-08 1.48E- 4.4E-s 1.461-08 E.61E-08

a. 52 1.319-0681 1.151-08 117: 1H SR~~1110 121
VN126 1.E01088 1.31-08 1.643- 8 il 1- - 71-08 1.01-08

cel 4351-0 8.941-0 9 E31 l~fi-O9 1.211-08 1.12 0
7u1 4 .43-0 8.410 86-9 9.191-08 9.41-09 9.411-09S

br1924 7.4S-9.E 10978-0809 8.021-09~l .1571-09 8.11-0
dyl~l f.96-09t 7.131-09d o 7.301-0 741-0 7.641-09 7 ..61-09

ku- 62 6.51-09 6.701098.871-0 7.031-0 7.201-09e rate-0

¶
0

0

fission products post l0
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at 273 5.21 1 9 8 29E9 9 5. S3E1-09 .461E t9 S.54 E e9 S S4E 09
su154 S. "I 1 4-3 :9 1:1-91t: I 419 .4-95210
*U1f11 54:1- U 9 4.4E 9 t49gE 89 f6 1-59 t.641 8g 4.641E09
Sr 90 '.9E9 8 .931-39 75.951-9 1.93-0 5 89 0

.a132 .6ZE82UE09 3.661-39 3721P 3.71 -09 2 - 71E 2 11. 09
d6 13 89.601-09 3 1.39 219 3 .731.09 3. q 73 88 t S1: 09snill 1.95-3 1.9110 2.1-93010 7..970109

ad 6o 60eE e9 2.m10 Z.62El .N-O 4E-eS4E1
d 62nl a E 8 1.99 E0 :10 1 :IEl § 2E 8 J2 11 3 BE: 11

s"4 21.490~~I 18 f.SEl:tSE 5 8: 6rIEo 181 :E1

to 73 1.41E.01 1912'l 1.2 9 538 1. 455109 1STE 1.9 19
1i.37 3.551-10 9.111-7029.111 r.7f11 9.'S'E 1-1 £50 1.E6ll

' EdidO 33 6.471-10 6IEE-0 33 4110 S.75E 3 4 3 -I OS 3
*r165 6381E-1 63 251-10 6.42 Yu5l3.1 1 46E-10 1.76E-11
Er 76 5.19I.10 5.171-10 j.0511 .31I 5.411-10 5.411-10
x#161 2.931.10 1.031-0 3.1:1-10 3.323-0 3.321-1 0 3:E2lI100
0a1324 2.691-10 6.3-1 .1I .51 0 6.6-10 3 110
or 36 1.49E-10 1.51-10 311 .2-S1.7.O1411
ate 4 6- 19- 1.231:0 16-0491-.10 I~~ll I"I' 0 J AS,1.130-1
sI16 1.13-10 1.16-10 1 -120 1 1- 1. 23-10
kr S5 6.42E 14 6 52-10 1.331-10 14 1 311o 1.11-10 1.0 1-10
"r 87 t .71-1 7 113- 11 7.1 2 7.371- 11 7511:11 7. 11-11
nb 94 5un31-I 5.671- 511 5.9 1 .111 5 .- 11
ta122 4.713-Il 4.63-I 5 .01l-1 d .171-11 5.331-11 d .31-11d
ns 76 4.3S1-11 4.503-11 4.63f-Il 4.I75-1 4. 1-11 4 .E:1-1
xr066 3.131-i 3211 91-11 31 SCE-3.461-11 26 1E-11

rn123 t1747 6 ls 56E ls JO5E 15 s71E1

35 74 .914f :11 UI0:11 of f 1 10-13.:151:11 32:11:111
s30 13 I76.E11 1.237E 1.356-11 1.51'-11

c.144 131-11E I 1.42E1-10 1.42310 13.419 10 1.41 -1 9.651-12
w901r 3.52g:1-3 .712 2.661 3.761-123.763-2 3 11

;141s 2 T4E 28 } 083E:12 3r " }7UC1 "E°12 34n'2

e0167 .3112 401-12 2.51-13 M .9-2 .69E-12 2.693131Nbu 312' 2t1-2 4.296E,1-3 4.371-l .31- J7-37011
1.123 1.511 1.911 161-2 .311 .1-2 .1-2
ruIO6 1.46E1- 9113 .5-12 951-132 9.6121 1.3-132

edlOS 6.35~~1- 6.1- 7.01- 741-13 7.61-3 .631
be 9 6.421-14 6:.521-14 6:62"14 . 14 2 6.31 14 t:3 2 l 4
ani114 2.911-14 3.00-4 3.101-14 t 14 .301 01-104

Ii7 2.611-14 2.651-14 2.701-14 3.741-16 2.7*1.14 2.761-1
saa2h: far-fleld crit based en bLw 15x15 3. 0utS 20gwd/stu 405 htg SI Uo2

powers k.lsu burnups ISdx-d5.99

sbI16 1.163-:14 1:33:1-4 1351-n14 1 36E-14 x-14 1.311t.1271 3.73-15 3.1631 2 .161-12 7.6-33.6-321I
nb 93 1.50E1-51 3.3-I .611 3.1 1 623-11 .21-,:11 5:V.59-
sr 95 7.33-1 011 ~901-1390-1 I 3-1 .7-16

3 91 3.611 3.3- 1 3 33:15 3.331-115 3.3-1 .611si123 1.171-17 :.53-1 .6-1 1.715 .7-1 .161-13
or 319 7.35:1-13 7. - 7.91-1E:8 .391-13l~ 1-13 3.113-13
ed109 1I76I-ISit 1l 561Il 3.9113 313 1I1
tbl6O 2.311 .4-4 3.63-51:14 5.671-14 3.743-114 1.021-13~l
ru103 1.541. 13 .41-11 9.353-11 .331-11 9 35 1- .7-19
COW4 1.921-19.3E-10 3.933-10 3.331-10 3.641-10 E 4.3
p.143. 2.741-30 1.02E-13 7.031-13 1.041-13 7.051-13 7-0

s~ash. far-ffeld crit based on bta MISaI 3.$Owut%, 20iwd/mtu 403 hlo/ 33 maoZ
pomaer- 9.ME-04mi. burnup.1.51929+04uued flu.. 5.9 E407n/m**Z-s.c

nuclid. ceneentrations. gram atoms

I0

0

0

fisslon products page 109

tight elements page 110



Sep 03 MU4 1996 ite Umsti tuff9.sim 6SAeO e-0001717-200-00021 SEW 00 ATTACIMENT X1X Page 87

bas§i * aln, l reactor easeably
Cher e ****d* d d ****** d * *6 d *****4 d

h 1 8.695-04 8.42E104 815.r 04 8 . -04 9.021-04 9.021-64
h. 2 2 53106 2.575-06 2.611-6 2.53- 6 2.69E06 2.691-6

h 6 .601 .00 1.28EE 35 1 21- S 15 29EIS 1.30E135 .0016 0
h 4 I 4E I414E I4 8 45 e41E4 s8e 9 S

he 2 1.1-05 1. 74-05 1.731-65 1.e801-0 1.80-0S
A. 21 4.516-09 4.651-09 4.71-69 4.s 3..07-09 I.071-09

22 1M11EN 11 . -07 1.1 1767 1.163.07 1s1E1-0r
23 1.710 I 763-IS l.I 1 e 1:711:l5 1 0 gE 00
22 2 1.01E J.0 1. 05 ee .0 t :COE 1. OE-i

23 7.531403 7.210 7534 7.314 to334 75E-03
24 1 .4011-24 is. 91-0 .401-0 I t009 6.41-0'E97' 6.41-14 O

VW 24. O .0110 1315 I 
1es-" CeSIl 1.051-1 1.05-0

n 25 3.2re 39 3.361-24 S .SE -24 -06-24 3471-24 347 6r-
no 24 1.1231.1 1.31*301 1.151-1[ 1:,53E1 1.191-1 1.19E101
*a 24 6. S -264 j 695- 96 4 26-07 6 .26 16 5.23T-07 5.26-47E
:: 14M 1:III:1gt 1:311I:14f 3.6-336-1 7-3 . -28

*2S 03.00O 2.591-25 .601-25 2.601-2 3 2.601-24 30E390
*6127 4.991E40 4.991.04 4.991,04 6.991*64 4.9944 4.993.~4
*t 23 4.751-26 4.741-11 4.9-Il *.J7 -11 7 .73E-11 .7 C-26
.1 29 2.621-37 2.703-2 2 2.783-22 2. 1-2 23 .91-7
ci 30 .001.00 1.05-32 3.281-2 s.21-12 .7 2e; .e E- o
ml 23 5.260Eo1 3.301- 1 S.E53-01 3.41-E 1 3.63E-21 3 E#-61
.1 29 *.226-06 4.31-06 4 .80-9 6 .119-06 4.9-e0 4.71-06
at 30 5. '-11 6.0971-11 6.37e1-i 6.66E-11 2 95E-lI 6.9SE-1I

.l 3 E.13 J1.01:23 11811-23 1.181 3 41.233

1 32 34193-30 .4-E SO-0 a5.I1E 1- SE 7 0 5. 013-40
totals s 2275306 54 34-06 4"E-4 5.750 5.741064 S 1.-706

0 flux 5.99201t 5.991407 6."E911 6.001-07 6.003-08

sa2h, far-fleld grIt bered an btIu 1ix15 3.OetZt 2e vd/tu 60K h2e/ *s uo2 attinides page III
a power. 9.701-04a.u~-.s2E§" tx 99.07E-nJCa'2-s@e

@ nuclde e n~~~~~~~~~~eett~enr assmb .
charge *~****** d *4***4 d "*I 'da*;~ t9 d d::

pb0 4 721212 735 7-62 7 93e°12 8.101.02 5.871-62 s.671-02

Pb208 2.811-04' 2.393-6" 2.983-04 s.710 pf8 .181 - 3.18E-04
pb209 4 6.9910 5.1:1-I s.30-10 s.44-O195.82-16 5.621-10
p2alO 15.73z04 1.2E1 1.663-04 1 .0-4 1.941-4 1.941.04

p214 s 1. a411-1 6. 2IZ .001 2 E1.0 2030 .001 2u140
eb214 .071-10o 4.161-10 5125E-1o 4: -10 * 64E-10 4 463-10
bl20S .001 E+400 .030 * O 1'71-as

boe 1.021-02 1.0SE-62 1.141-92 1 211-02 1.57.2J- lre2

sas2Ihu .003.00 bse o .00300 S01S0 *03.00*t.I2ozdsu40 ~f8%u2aciieopg I
pow2r0 ee79E-eow burOE .592OO", fOOx o OE 9O OE#OO m**2-ec

b1210 1.10e-07 1 12eOJ 1.15e07 1.3-or 1.303-07 1.20 rn- t
bl2t1 2.10E-12 2.133-12 2.171-12 1-1~e2 1.141-12 2.241-12

71212 2.21-12 2.2£9-E l1 21.3-o .07212 24 1c-12 12.1E1-12

b11 11E1-03 1.201-1 1. -0 7-103 1.1 1-83 1.11-103
b124 E30211 .031 1.611 3 10340310 3.0 1:0

p.210 3.00106 3.09106 .163-06 .231-063.30-06 3.250 1-06
p.211. 1.00400 404E00 01.90 010 1:gvit$ eof1.0040I

14211 2.3-1 2.353-17 2.393-17 E.3-17 2.471-10 .4-0
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pl .7-22 1.203-22 .2-2 123 .7- 11. 253-
P021 ng-s URI 1: 9 * 3-19 1.971-1 . 973

po! :7'1% 415 :::; 1:6319 1.94.411p.215 2.915 :1 1:11: 3.3 S 111-17

rn218 3.181-43 A.9-9841 .93 . 41 I 9
maill 4.n7114 6: 17C-14 481.:14 4.796-14 4.911-14
unZIP 3.423 14 3.51 31 3.7-1 :: 1::4 1.5
u-n22 .353-8 .53-0 a8.741-08 .121-OR
1`1222 3.414 9.32-24 9.38-69.61-3 .711-24 1.681-40

e22 61.1:-8 1.043-08 1.47-3 16 I30 jE0
.2243 1.931 1911 'jOt1 1:6: 0 6.1E3-08 2. 3-10
.a225 5.453-08 1.2-0 Go 3-08 '.3:08 C.330
r:22225 51.428E-002 .11-02 1.4102 1.36-2 M.9-02 1.393-02
1,9228 5993-11 6.133li1 6.276-1 4.15- 1 4533-11 4.S55-11
*C225 3.430 .930 .1-08 4.031.0 4.141-08 4. 145-:05
5,227 1.125 -55 1.11-I 1.1605 1.13- 1. -5 1.201-05
aC228 7.313-15 7.46:1-15 7453-15 7.3-13 9.003-1 5.00315I
1h224 1.493-8 4.501-2 4.58-2 62 4.412 5.3-9
t22 2.411-08 2A55-08 2.693-0 a2.733-083.308 -0

028 3703-08 3.a1f-OS 3.671-08 3.943-08 NE030 3.E:43-03
09:21.133-2 1.141-02 1.191-02 1I193-a

t229 1.432 171 Di 4.8031 4.94-01 7.071-1 .430
4&~ 3- .11:9 09 3.543-09O 3.555-09 e.761-09

th232 1.I -1: .0-1 1.3-1 1.7-1 1403-01 1.403-01
t23 3.232 3.323-I13 3.401-13 3.471-13 3.5-13 3552

th234 5.4: 0 5 3307 536E-07 5.343-07 H3L-0 5.36-0
p12321 1.493-:02 1.713-02 1.741-02 1.773-02 1.803E-02 M EN3-0
pa232 7.003-6 7.121-It 7.241-11 7.3UE-1I 7.481-11 7.43-2
ses2ki far-flidtsui rt basned an hiw M15.15 3.O0uustZ 20;wd~mtu 403 h2o/ 62 voZ actineldem paeri 112
pawer. 9.7901-04.:.. burnup.1.5192F+401.mudftim. 5.9 I407nfexM*2-**c

0 nutflde conc~ftratfons, gum. at..

charge ****~**d ******* d *..***.d *d**!** reco grnew**
p.233 1.421-0 1.42-06 LOS21.0 1.4236 1.4 5-06 1.421-06

':34 AAS-2~ 3.08E3-12 D.08312 8.03-I 808-1
* D 0 .030 003.,00 .900300 .003.

0400 1.44-3 4.343-31 4.441-21 4.515-31 4.593-*2*1 509 3.34
uU23 46.14-2 6.293-17 6.421-17 6.553-7 4.48317 .833

u22 1.333-0 9E-05 1.413-06 1.44-06 1443-041 14ZS-06
623 3.4-01 3.43-01 3.503-01 3.571-01 3433-a1 3.41-01

u234 9.98E400 9.99340 034901 1.0010 1.040 .0040
v235 4.741402 6.733402 3.02 6.7`2102, 4.71302, ,1019.02

u23 E.5302 I.86340 1.866302 1.861402 1.363402 Il.9&102
U237 1.38 -12 7.93-0 7.0- 7 7911-07 7.923-07 1.35-2
U238 3.4340 3.43.0 3.344 .34034304 3.633E0
u239 7.455-23 .453-0 .45E-08 .455-087463-0 7.441-23
u240 4.153-36 4.803-36 5.531-3.6 4.311-36 7.133-,36 7:01.18-36
u241 .001.0 .4003.00 .001.00 .003.00 .30300 .0030
np23S 3.581-13 1n1 2.075e-12 2.071-12 a.071-12 3.053-13
npZ36m 4.931-23 4.92513 4.933-13 4951-13 4.933-13 4.933351
nO236 1.743-06 1.743-06 1.71306 1.8030 .33-06 1.83-0
n0237 4.125.01 4.123401 4:.1301 4.123401 4.116401 4.115401
np239 5.93-14 3.430 .3-7341-07 3.433-07 3.111-14
np39 1.15E-13 1.E83-O 103OSE0 SE0805 1.0E-05 1.29313
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np2
41 .001400 .00OE0 O 1.0QE0O .9E010 .0e0o1eo .00.00

pu236 1421310 2.711. 0l .211-tO 17 1i0 2.7110 1.35E-10
pu5 1U 0 .9 14 7.*1E1 14 .S 4 .6 4X7E2

* 03",-039 903 1: .0103 3"71.13:
p290 a210 0.01 5.510 to *0S

pu25 S 5SE 0305 I.SOE0U S.SOE5 08.65 7OE 05 S.5rE 03J2 8s ZE+'5 2g- 1SlE-l Etl tE8 2 's7Ev
pu242 2431o05 2 689E1-5 2 7SEI 05 2O11.0 .7E15 2.t7E-0S

pu245 1.393j9 1j73-14 1.403-14 1.43l-1 1.114 .539
p244 23.71 25 2 91925 2. 5E- 5 .141-25 1 3 ' 1-5 3.581.12
pu24S .001400 2 1.36 2.nE-36 J121E-6 3 5n 6 .00E3 0
pu246 -1o.00 .001.0O . 03.00 .6034 .0E 0 0OEO.
t 219 1.04E-34 1.t2E-19 1.021-19 1.02I- 1.01E 1.OiI.54
a24. 4.7 4-32 *.683-1 4 .6-14 4.653- 4.43-2 4.44132
a241Z 1.5E -03 1.5 2-03 152E.03 1.51E-03 1. E _05 1.5 113
.242. 17 3I 07 1.2- nE 7 e nE 1 1.7 1 e7 1.681-07

aa242 2.23-12 1. 83-11 1.S7E 1 1.37-11 1. 6E11 2.171-12
_243 l.313-J 1.183.07 1.1-0 143E-0 1 7- I? 1 S7T1-er
ae244. OE030 .0E.OO .00M.0 .001400 .0014 0 .0O0140
.244 2.473-51 2.S2E116 2. 5S-16 2.3E- .6916 2.69E-31
..245 6 .7-40 4.69E-37 5.1917 * .161-. .011 7 7.61E-40

.46 .001.00 .003.00 . 0.0 .01E @X ~ 030s244 OOi t :Ort O ff. D~ tOS OoEtOO
e-241 1.19E151 1.96E-22 1.95E-22 141-92 1.*5E-22 1.70E-32
Ce242 4.d4E 10 2 78-09 2.77-09 2.761-9 27E-t9 4.613-10
Va245 1.4E4154 43 1.3 14 1.51Ia14 1.2 3 14 1.423 4
es244 3.491-12 3.963-12 4035Ei12 6.14 1-2 4.E312 3.771-12

sas2hi for-field crit based on Us MIS. 3.6Owtt, 20 wdistu 405 b2oe OX wo2 actfnides page 113
power- 9.790E-04m. burnupal.919211#04mad flux- S 99.107nEncm**2-eec

0 uclida cmncentratione. gram iteom

charge '.**' d **e***- d eeeai'.asile; reactor assembly
r.245 9.043-IS 9.161-I 9.381-15 * 9 4211 9.563-15 d .161-15
cm246 6.s 1741 6. 17 17 6.1117 7 117 7.273- 17 7.263-17
cu247 I.1-2 .112 1.631-0 4121.:12 1.6-20
ce24E 2U.6412 2 92E 23 3 21E'3 25° 2 .E5}t75.23 3.8673-23
ce249 001.00 2 22-1:4 2.44E1 4 4.6S -42.94314 .I0 0.
c.250 1 17E-5S I.2SE-56 I.39E1S 1.51E-3S 1.65E35- 1 .6S a
.. 251 .0100 .010 .001.00 .0040 so01.00 .003400

total 3.7334,0 3731.04 3.73340 1 110 3. I443710tet Itt X nEE t4 5 nE 80 5 nE 04 5 nK#S4 H ,5E 4 fnrE
0 flux 5.*9E907 S 99107 .993.07 6.800307 6 00ESl.
0 1q array heo 20 entries
0 Sq array tas t antre
0 5q array hs 1 ant
0 q rray has I ntrles.
0 qarray has I entris
0 54q rreay has 12 antrias
li1brary Inforaetien...

cress-setion date taken freo position number 13 of library on unit 33.

pss I
Cactle.-e tat control module ese2 librare
used a tl-sr-depandont neutron spectrum tfor each of the above passes

p555 0 applies etart-up fuel den"tiltts
pass n applile oid time densities of nth library Interval

first librery pdated ws...
pass 1
Pass a
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*scale-systei centrol nodule ees2 libra
used a time-dependent nautran spectre for each of the above posses

pass 0 appi s start- up fuet de itles
pass n applies aid tile denstis of nth library Interval

ifIrt ibrary updated wae.s.

* pdpreli tur ori eon-e bnary working tibrary--id * 1143
sad from modified card-image arisn-a Libraries of sesle 4.2

delte f ro the tlight element, etnid., and fission preduct libraries 1
0 decay date, including ses& cnd tetel energy, are from andfb-v l

* neutren flux spectrum factors and erase ectiens were preduced fre_
the apresseZO ceos updating alt nuclides en the setae *burnup- library

fission preduct yields are freo endfjb-v

rhoton Libraries ue an 16-energy-group structure
ate photen date ere fre the mater photon data baser

produced to Include bramsetrahlung free uwZ mtrix

eee Informatien sbove thile bex it present) for later update s

0

a0

a C

.ether identificatien end sizes of library.
date act noaet ftMOOl

6/29/1996 date library was produced
1697 total number of mwctides In library

up number f ! t-Miment uci lides
¶29 number ea mInde nuctidea
179 namber of fission araduet nuctides

g ..................... ff-9.......slsa stisa aelemnss
1 so21OR far-felod c2it based en b i5x15, O.wtI Z0gwd/atu 40n h2o/ tS uo2 pg 114

power. Otow, burnup- 160to .mwde f)ux 6.90E+07n/cma*2-xc

e (note, h-infinfties cLad and moderator 'bseretiens e correct only, If correctly weighted cross ections er sapplied.)
o i n i i a a a* a** * d C e O* e O C d e a a a d c e a a d e e c a d

productions 1. 675591E06 I 626701.6 8 266447E*06 1.026552E 06 1.2653231.06 11265311E106
absorIlione i.01268851006 i.2671$E.06 1.0265321+06 1026352z.06 1.026170t*06 I 261651.06
kinfnf nty 1234373E.00 1.2340431E.0 1233141.00 1.33841.00 1,2330541.00 1 2330541.00

0 in it ial alo t.,. d 9
6

***e d eaoace. d COCCCCO d e; eeaae d
actinide
absorptions 1.0110941406 1.0i00281#06 1.0i05811.06 l.010293.0S 1.0@1023t146 1.01002*E.8
non-sctfnIdeab raca 1J377521-02 1.5468841-02 1.3556361-02 15647351-02 1.57346iE-02 1.57340&E-02

O easihz far-field CrIt baed en bu ISuI$ 3 OutSzl 0aud/tu 640 h2lo/ 83 uo2 fission products page 115
owr 10 a fract ian of total absorplien rate

pewero .0 .. burw;pe 16016 id. flux- 6001E,07n/cm*a2-sec
p,,., Iii l ee*a d *0aee a l d * & e**a*a d aaaae" d . .eee d

a149 5.42E-03 5.43e-43 5 43E-03 5.43E-03 5.441-03 5.441-03
etil1i 1,521 -03 1:54g-0 1 SSE:g 1 61-03 1.561-03 1.581:03
ndi 43 1 4 1 3 1 49 -3 1 3 1 6 1. 41- 3 1.56E-03 1.56 1 3I71 5E 03 1 VE3O 1 515 5 5f 5156E851 036 8
r lO I E1t-E4 7.221-04 7 3395E4 7.44 -E4 7.54-04 7.5 4E-04
sel3l 4.78E-04 4.757-04 4 92E1-4 5 .9 04 5.06104 5.06E-04
cl33 5.71-04 Z.77E-04 3.621-04 * SE-04 t. 3-04 2.93- 04
am 47 L731- 4 27 104I &1-0 2. 04 E V E9104 1 691-04
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#diS 2.211'-0" .:2,1 k"- 3 t .:221-614 HIE 216 .22s 12.4
ndl4S E.9-0 I~Z0 3.31-4 :0: 3.2-4 .214
smlSR 1 .5 41-s I" 161-04H 14E*9 1 " 1.640l a.4 .61-0[:4
.1 95 I.510 1.471-04I E.tI3 .214 .410.04 1.541-04

elO .071-0 1904 .104 4"1.a204 4 .:140.04 1.1400
94d113 1.02-0 1.O219: I: J:ft jO11 : JO2I.O4 1:fff:0

4

kr 13 8.971-3 9.101.St as SE-0 9. 1-0
6.135 S.40ot- 05 .52..0. .771.E:11 M S 91-OS" 3.900-05

rull L310 8.631-S-OS OS .2-5 .92-6 4.921-OS
euIS3 .41O .1-S .6-O 4741-P * 61-05 6.06 -05

r141 6.241-05s .31-U .41OS8521-S 0.1-OS 460O
I 6~~95-S196-S5961-O 5M7-05 5371-05

15 5:V 5.181-O 5.6- .31- 05 a.s1-0 5.411-05
10 S41: 01-S .50-O -T ?10-OS 2.119-OSgC1*5 1.541: I * 1 :1.83143 :? :71e4s 2.711-OS

eulU9 3.330-OS 2.~381O E .3OS1481-: 2E52-OS 2.521-OS
or 93 L 1O-O 2.651-0 308-0 3.111-0 15.140-OS 2.141-OS
119 I.866-05 1.S10 .711O .3- .6-5171
nd44 .5-S 1.91OSI .I O 1.441-U 1.:1-S 1.61-0

gal? 1.51-OS 1.236:0-S 1.81O 1.6E0 1.311-5 1.331-05S
so 97 1.2161-OS 1:11-0 11.s 19:1- :1.11-OS00 3-0 1 .333100 1-OS5.0
*ddI11 1.01-0 1.1-S : 1.081-0 1.1-11-O 111E00 1.1U-0

pdI~l 5.731-05 5.843-06 5.9620 6.710 6.3106E .1S
le 91 S.35E-0 .43-O E.,-6550 5.61-06 5M6N-0

y 89 5.121-:006 15191-:016 5.1-00 :53949.06 5.4211-06 5431-06
rulOa 4.3E1-06 4.903-106 4.1-6 5.051-06 5.121-06 5.51321-06
os142 4.231-06 46313A 438106 4.441-06 4.301-06 4.510
,d1418 4.101-08 4.160-06 4 E.32-4431 4.34-06 4.341-86
d148 3.5-6351063 10 .01-06 3.851-06 3.851-06
inid 3.021-06 3.061-06 St11-6 3.610 1-4 .01
I 107 3.92E-82910 .3-06 3.681 06 41 06 3101:06
13 2.941-6 -06 76 3.21063.710 3.11-6 3111- 06

oel14O 2 E:3-0 3110623-6 .7-06 3.911-0 3I.91-0
co3 251- 10 E .5 -6 .81-637-0 2.471-
i- 9 2.SE E 3-02.2-03401-0i 3.491-06 2.410

mo 98 1.70-6. 1.2-6 .5-6 710 1. 801-0 91.Q
*olo .5-61810 .0-6171 1.65.1.7510C 1.7 06
e134 1.831-0 1.5-61610 .0-6.2-61721-06

xi-r 92 1.291-61.1- 1 1.331-06 3'1.31-06.37-0 1.:371-0
I17 1310 1.310 1.4-61310 .06 1.0-0I
,-u1 0,4 10- 1 1.121-06. 1.1416 1.161-06I 71-06', 1.71-06
saslh: far-feltd cr-it based en btu ISMIS 3.00uti 2Cqud/mtu 403 h2o/ 83 uoZ

fro-amtei of total absorption ratet
power. O.O~a bunup-. 18086.inid. flux. 6.00E+07n/zu1f . d

finstia 6*e*e** j e***e* 1 6...... d *...... ** dC

xi 9 1.021-06 1.041-06 1051-06 1.0711-66 1.08-06 1.051-06
'llO 9.5-79.9-79531-07 9.67E-87 9.811-07 9.111-07'

A0eISS 31.1107 8.941-0: .7 107 9.311-0 9.3-0 9.34-07
cd11t 6.551-0 8.7-7607 7 .01-7 713E-07 7.131- 07r
bi 31 6.551 07 .4-07 8.741-A? 6.41-07 .91 6. 6.0:41-07
i-ba3 .52591-077 6.381-07 6.471-07 6.110 4:-7 .6-7

x 4 5.49E-07 5.571-07 5.651-07 S. W?-7531-75010
xi 90 5.041-07 5.121-07C. 5.19E1-7 L3 7107 5.341-007 5.34' 067

gdIS4 431 0-0 .4-079 S.810 4.E-07 4431-07 4.61-07
*w1ll, 4.291-0 7 4.36E-07 4.43-0 4.41-07 4.*56E-07 4.560-07
tel3* 4.060-07 4.121-07 4M1t1-07 4.341-07 4.30E-07 4.301-07

rb 971 1:6 ~~~~~~3.83E-07 1.831-00721177i: 1"No" Off ? I:117 2.791-07 2.791-07

I0

0

fission products page 116
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pdlO" 2.510 .9-? 030 4107 1.07 3.310
56 1: 0175M18:03 "

.135 2 ' 1.4a3-07 7-or 1.007 1.3-0? 1.531-07
kr 94 I: :40307 or310 1.45147 E:7:07 L 107I4

%u1O 1.31 1. 1.341-0 1.0107 * 7-07 :07 SE 0 1.19107 1110

,,b123 1 12Ij ST4 : :T1o .14 1.011-07
k36 9.56E* 31-02 9. 11-08 9.911-0

Wife2 1.0-089.01-0W.20 9.141-0 U.SE-0 MItI:P NUMB.08 9J0 .0 9.7934

etu52 3.8E0 9.7s1-0 9.36-0 IIIS-08 So0l:-07 1.481-0
tblS9 .73-0 as .39E-0 SE 5010I 6.021-0s 6.761-0 a .74 -0

0 .03-08 A.40-08 6.4:91- 61.50108 6. j81.013 6.083-08
I EIs, 66.153.08 46.251-08 6.351-0 6 E.410 GE 41 6.541-08

pdlO4 5.3111-08 j99E.03 t* :1-i E:r'08
v5 1. 6.531-.08

gdlSO 4.993-08 .093-08 .1AE 5. GE0 .361 08 5.3630
Nodll2 4.12101 4.03 4.781-08 46-8 .941-081 4.941-08
,b93 3.40-0 3541-68 3.68E-08 E.33-0 1.6-839103

It 1 3.363-08 3.41E-08 3.453-08 1.0-0E .510
sniI? .2-81730 1.42-836108 3.531-08 3.IA L31-08
d164 1.0571-08 :3.23-81 1:301-081.61-01:Ul 43E-08 L431-38
:VI 2 3.041-08 3.111-08 .101-08" 3.251- 1.321-08 3.521-60cd114 .731-03 2.93330 -08 08 2. 3 73-8 73971

p.47 "N91080.430 6.S41-03 M981 8 41S 14.08 .8 01-0
-,SS5 LOSE-0 4.499.88 4.49 -08 4.501-08 4.530

an119 2.51-82.591-0 2.431-CS .71-082.11-:08 .72911.
WIu .341-0 237-8 2.411-08 2.453-08 2'.483-U 2.41.8"Il

pd~lO .211-52210 .9-08 2 .3-0 2375-08 .373-089

8110 1 II1I1.610 1.931-08 E.001-0 20.67-0I 2.1073-031
br 79 1. 711-08 OR 3-0 .0108I.911-08 I.1.981-08 1.981-08
er 98S 17-08 3-08 1.13-08 1.9333-08 .& 1.3- 8 6146-03
sam2h: for-f 1.18 crit based on b6. 15.15 3.O0vtt 20ogdIetu 402 h2oI 33 uo2

fractuio of totat ebserpt ion rate
pm~~e~~. .00ev ~burnup. *16096.uM8 flux: .00n~ne da

11.1 6..... d 4**O d0.....d *"* d *:;*

aslO? 1.461-08 1.533-03 1.59-08 1.061-03 1.73-08 1.733-08
o 2 1.201-08 1.0221- 1.241- 08120- 1 .2:: IJ83-03 1:183.103

1.1108 043.0 1.13-81.13O 1120 30
"nI 2 1.071-08 1.091-08f 1.101-08 1.111-08 1.131-08 1.133-03

ze130 9.73-09 1.021-08 1.04 .0 I 071.08 1.103-08 1.103-03
b 6l3 9.411-09 9.633-09 94963-99 1.01l-08 E.3-08 1.033-08

e73 940E-0 9.551-09 9.69E-9 9.UI-0 9I97E:09 9.971-09
dn2 8.5-0 .210 . 01-9 1 .5-098.1-9 .6-0
*163 .4-09 7.23-9 7939 0.03- 93.341-09 3.34i.09

rg 2 7.203-99 7.373-09 7.543-09 j111-09 7.E081-0 7481-09l
C*126 5.073-09 6.103-9 6.331-99 6.561-09 6.50109 63901-9
as 75 5.541409 5.623-09 S~i: :: .9~95530
IuS 5.291-09 0.851-09I131100

MI113 4.041-09 4.711-09 4.TEE-09 4.361-0 4.931-09 4.933-09
ar 90 3.673-9 309 3: 9 3909 9 S.5 E91.5 09 SASE53 09

Isnl 393.09 3.35 1-09 3.401-09 3.451-09 3.5010935-9
a122 2.311-09 2.36109 2.901-09 2.941-09 2.099-09 2.9109

.8116 2.771-09 2.311-0 1963. 109 390 1-9 .91-9 E 2.941-0
WIN2 010 2. 111- 109 .14E-09 2.171.9 2211-69 2.11-9

I

0

fiselen products page 117



top 03 15:43 1996 File laws tuff9.sum 88A000000-11717-0200-00021 21Y SO £¶lAC3N1Ii XIX - Fast 93

St 73 1.571-09 1.60E-0 1.-P.s*91430 109

11:U :113 a I 9.111-1 M11iii y: .121*I 9.2-1 -10

h65 6:01 10 : .31-1 *
moh .211 3.43110 L51. 1 0 3611 jI-0 .41-10
e134 2.4ISO6.911 6.90 6.991-10 9-0 .81
Sr 6 s 1.61 1.731 I .611 lo111 1.6-1 .81

t6124 1.391-10 1.421-10 1.451-0 .43.01.II1 1.,1 00Ao $310 6:691:S.30.3Iff '111N, RE:~~.71:1 19~:1.b 93 6.2 41-1 L21- I I9HIrj I:U. .43-
t4tl 5.331-IA -11 5.99le:
o 76 I.819.I .01* 4s- 4 -igj

".16 . Is-1 3546-11 36 JA3 I 1- jI-Ik 7 .15-1 lo0. :uiI:11 311

b 90 6.0-2371-236 71122 3.71-12 .4731:
*r1 533 .6112 .8101-12 2 901-I?3.11-1

tel1l! 3.81162.6-1 1 " 961 13312
sb4 3.001-11 4.C11 381 1 4.811 .29-1 1.41:11

suo6 12-1 971- 53 9.0312I 9.-611-314-

46o4 9 6.-4 21 47831 .1117231 7.214
*n11 301.14E1 79 3.40-14 3.1A1-14 .7-141 3.721-141

t0b27s 2.111-152 BE:11 I- .17111 l1jIl 1.181-15
oil .2743-16 5:7 If 3.91-I4- 1 1.13*1

7.691-17 3 33311 :i-41 112511
snE! 751:1 2.57-I 2.711 2.7-I -54311

sn109 1.1-189711 .2-?161 13 143 4-18
or 89 2.111-187.01-12 7.091-12 7.6-14 .011 E4011

1516 1.3113.8114 3.2714 4 3043. 1.031 4.52-19

soo2h: for-fieold grit based on hbuw 1ISM5 3 GNwt. ogwdtsU. 603 k2.1 BE u02
powor. 9.9 b0m.hrnupd-.t.60863.O mflu.- 6.600bPco2.c

5. 3 1.231-14 1.4 -1- 4 1.42E-14 1.431-68 1.458.08 1.530-08
ho 4S 1.501-P11 1.21-041 :1.541- 1.1621-0 1.51-041 21.581-04

'Ii.2 1 .810 I .8t-0 :1.3-l 1 10 3.9 1-E 1.902E-09
no2 5.071-9 5.11-0933 I.6-955395630 :59661-

l
0

0

¶

0

fioat.n products

tight elements

page 118
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no 22 1.CRE1-7 .30-07 1j2nO ii I 1.14E-y .2sr-07 1.251-07
25 1.r77-30 .nE1-ls 3. - .7-15 :.T-S 1.m77-30

ho 32 4.711-12 1.051lI 1.9-11 1.51-11 I E .0I51-lI 4.411+-12
em 33 *.131.3f3 7.531E.3 V .'DE.1 V536.63E+ 7 31.03 7.E 03
mie 24 6.40E-24 6.391-09 .401-0 6 40109S 6.0-09 6.406-24
ho 34m 1.0st-30 1.051-is 1.0531 1.63e. A.0513 1.051-30
"a 25 3.476-39 3.M-24 3.II,-2 3.9I1-34 4.091-E2 4.09E-39
4t 24 1.19E-61 1.0.E--l 1.2-01 1.331-61 1.451-SI 1.251-013a 25 3.181-07 .43E-07 - 1.91-07 5.293E-
us 226 39E-0 1-316 1.351-06 2 .61-06
of9 * 5 1 1-13 :371e6 5.75- 5 32 e°6 53 asfie6

3.601-25 3.61- 5 i 1s? I 4: 4 4."99104 4.991*04 4.991,04 4 V991.4 4.991*04
a1 3D 4.751-26 4.741-11 4.741-11 .7T41-1 4.73S-11 4.7i1-26

Sif
9
2.3-37 303E1-2 .1:23.21 I1.1 I.I02 3:01-17

.1v 90 .001.00 660212 6.361.22 * 3-2 23-32
ci 23 3.151-016 .01 3: 3.5E01 3 1 51.11641-.01 3.641-01

ii 29 4.743-6 4.381-06 5021-0 3.6-6531-0 6 OE-0166
of 30 a.51l 7.5 1 7.6-17 .03 . -Is 3211-11
el 31 1.211-3S 1.261-23 1.32E1-3 1.371-25 1133-23 1.531-53
el 32 5.015-30 5.30-30 5 -30 5.7E3-30 6.031-30 5.951-30

totals .n 0*4 .75E+04 5.3 575304 5.751+*0 5.753*64
1 flux 5.99 +07 S.91VO 6.001*07 6.00E+07 6.00D-6e

ese2h: for-floid crst based on bsu 1515. 3.#OutZ. Iegudltu 40e h2o/ *s uo2 ectinides page 120
power- 9.790E-04au, burnup-1..608E6*4d flux.- 4.09+ n e h *-2sac

e nuc Ida i.ncenrat a., Ir atoms
boos single reactor a seabl~y

chs.e -**e*eaa d ~ d ***** a 0 : a*I**.. d. s ..... dho 4 2.103*01 2.163*01 3.23E+30 2.29E0 2.363+01 2.36*0
0b206 .673-02 9.e6u-02 9.41-02 .8E-e2 .03301 1.0)1.01

pb207 6.1-0 65-03 5 .601-03 6.n51-0 7.1031-03 .10e-e03
S10 3S1R1-N J.2SE-04 3.351-4 3.4eE-04 1 j41-04 3.543 04

p09 5621-05-10 10E 5931-10 6.0191-10 6.241-10 6.34E-10

pb212 2.:11-lI 2.5sE- 1 2.623-11 .66E111 .0-11 2.671-11
Cb214 1 4.53ES 462-0 .721e10 4.311-l0 4.11-t10

I'3 00*0 .001*00 601*0 .01*0 .001*00 .001*00
b29 1n.371-62 13-02 1.41-62 1.481-6 .5-21510

bil2DS .0E*00 .6000 .0E3*0 .0DE*00 .0DE000 .001*00
b#l21 1.201-07 1.221-E07 :,s35-07 1.271-87 1.29E-07 t.30E-87
bMll 3.248-12 1.271-13 3.1 1-l2 14312 3.31T-12 2.38E-12
bl212 2. -1 12 II 12 25-12 s361-12 2.53E1-2
b 213 1.3111 131 16 1.383-10 1.423-10 1.461-10 1.441-10
b1214 3. 0-1 3.311 3.43-10 3.503-10 3.S71-10 51.571-10
p10 3:381-E-66 3.73-06 3.441-06 3.511-06 3.5171-06 3.551-06
p.211 .eDE00 .001* 00 .0000 .001*00 .005*00 .O0E#*D
p.211 2.41-17 2.513-17 L.5 1-1 2.593-17 39-17 2.431-17
p lal I.25332 1.391-22 1.31-12 1.231-32 l15.3sE2 1.33122
p.2o 13 1.2971-19 2.0931. 19 .081-19 2.143-9 I.91 2111
Pe214 6.4117 4.63E-17 4.721-17 6J21-7 4.911-17 4.913-17
p.215 3111E-17 3.151-17 3.20E-17 2. 24317 91 7 * 303-U
Pe216 9.521- 17 9761.1? 9.921-17 P1.11- 1J23-16, MUMS-1
po21 S 5.14111 5.241-11 5.351-11 5.46E-11 5.563-11 5.11

In2s 9.931-44 9.081-29 9.23E-29 937E-39 9.52-239 *.251-44
n219 6.13-14 701e3-14 7.11114 7.223-14 .2314 7.341-14
rn522 3.653-14 3731 3601-4 .5 1-1 9I 4 2. 92-4 3. 1-14r 222 9.121-08 9.311-OS 951-89. 69-08 9.38-08 9.38E-08
raZZiZ 1.0831-40 9.363-286 1.5000,1-205 1.021-235 1.6E-25 1.011-40
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raZul I.721-08 .3-8 .7. 1.601-08 1-a 183E-08
v.224 8.081-10 3.135-10 8."161- 0 3.2:01-1 0 . 1-1 2.2011-10
v.223 6. 131-08 6.311-08 6.481-08 6.01E-8 6. -01 6 2508
rm226 1.391-62 1.421-02 .4591-02 1.48-21510 36
raul jii 6.5 691-11 .641-11 6.91I .2-
oct25 4.141-008 4461-08 4.381-08 4.410 4 6d1I:
oCt28 8.001-15 8175-15 I.4-S8511 5011 :1f
th226 5.251-1 4.11-24.- 4.9-4495 -4 4.92-90227 .8-8 2.Ta 1-08 2.841-0 E.1-I a a.6 68
2hif2S 3.961-0 4.073-0 4.308415-542-0 4*53
th22 1.191 -02 1.2131-f 1 08-2 1.716 133 2 1.335-02
0230 7.68-01 101 7.341-61 7.8-I :61. 1 7.461
shill 2.7109357-93.58-09 1.1199 .6309 2.773-09

Shill 1.401Cl 1.45-0 1.7-11f01 1I J1-0I 1.741-0
shall 3.551-83 1.63E-1 371 1- 1.9-31811 .73-20
s214 5.163 07 1.3610 3 0796-E -

¶ Path2 7.4911-26 7.41-11 7.21 E-43l I7.963-11 7.961-26

smith:i for-f told enst based on b~y MItS, 3. 0wt1. 208wdlmtu 403 hid/ St ,02 octialdoc poct 121
powers 9.7901-0a.. kurnupw1.60861.06eud tlux~ 668 E*07n/csufl-smc

nuclee ooncensro:Iana, grinrntm'

charge &*** S *****d *' * S ...t a.%::2f1 d ::fl:. d
P.1233 1.481-06 1.421-06 1.421-06 1.4214G6 1.42146 1.421-06

p.234 6.081-12 6.081- a.01-1 .05 -8- 011
pollS .001.00 .003.00 .001.00 * 35130 031*00 0

.230 59-36 4.66!.21 4.74-21 4. 13I :104.9-214m
.231 6.633 tW:I~t11T:tsUT :U10:11
.213 3".41C Ij. 3-1173C 91-1 .9-01 L910
u234 1.001I.0 E.001.0 1 1.050 l 3.1' 1611.01 1.0913*1011
MI35 6.713*01 6.7130 4.703402 6.70.2f 9E1.026 .8950
.238 1.863402 :II~l 1.61*02 1.63.02 - 71.02 1.83.+02
.237 1.35-1i2 95 7.31-077916 ~EC 31
utZ38 3.3*416344763.41630 $.03104 3.635.0
.239 T.4E43- l461-38 .44311-0 .41-3 47-8 ?E73
.240 7.181-36 6.135-3 9.171-3 01.635 jS 1.153-iS1 1.,1563235
u241 .001*00 JO01.I .605E0 .00E a .00100 .*E0010
rip235 3.053-13 2". a11071-2 2.071-1 2 2.07E-12 8.7-28.601-13
Pp236. 4.933- , 421:3.631S1l 11 49'S-li4

36 1 631116, ITI '11871 1 1 1gig " 1.911-06
w37 4.116401 4. 111*01 4.11*14.113*01 4.113401 4.111'01

nt8 .111 :3.010 36'31-07 1.63-07 3.63E-07 3.09E-14

9 I BI U E 1' :01 9,1 790-3
021 .030 .0.0 .003.00 .001.010113 0 .001.00 .V09500

3 SCE DE ;.SOEJ3 3 3 34f1E-03
4012.92540 291I0 2.9501 g95*g 8.10S1 I5 41-O .1101 .25 121-01 5.11-01

p41 4.31 5 LOSE3-5 E,3-3 63 5 ;.430O 4.301-03
2.873-n 3.4915-05 .810 3.943-1 Pe91-0S 3.095-05

1.533-fl 14W -1O .2-1SE-1:.8- 4161
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pu246 .00ec00 OOE.0 00 .E0110 .e0E.00 .0O0 e 0OE.00
am239 .0i-34 1:011-i9 1.01-19 1.11-19 I.01-1t 1.011-34
aa240 *."41-32 4.611-17 4.61-17 4.611-17 4. 11-17 4.61-E
m241 1.51E-S3 1.SOE-03 1.S0E-03 1.OE-03 150- 03 1 490
a.242a 1.8E-07 1.0E-07 1.70E-07 1 71-.07 1.70 107 167E-07
ea242 2.1TE-12 1.361-11 1.361.11 1.36EI 1 .36-11 2 15E 12
am243 1.471-07 1.SO0 1.3E1-07 1.171 07 1.601-7 1.6E107
_.244c .001400 .0E010 .0E000 .0E+.0 .01.0a .0o+010eaZ44a AD. 0 aco1
c22454 7 1691E 40H7 1:157 S SE t U19 n 6 1t 8E 06 2 pE 5t

ox246 U .00 .E010 .0o0.00 .0010 .0E1d00 .001
ec241 1 .70-N 2 1. 91-22 1. Ut- 1.94-22 1.-3 2.U3 3
em242 4.611-10 2.nE1e9 2.741-09 3.141-e9 2.7109 *.501-10
em243 1t421.14 1.S2E-4 1.521-14 1.521-14 1.521 14 1.40E-14
ea244 3.771-13 * 4 E3-12 4.411 12 4.50-E12 4.601-12 4.06E-12

srsht for-field crit based on biw ISMS, 3.5Outt. 20gwd/ptu 40Z h2./ X ur2 actinidos page 122
powr- 9.790E-04ow, burnup-l.60861O4niod flux' 6. 0007n/cmr2-o c

0 atuc(de eoncsntration gran atoms
basis Sinr e reactoe r Sably

eharge ****** d * d** d 0 ****0 d 0*0*0 d ***0* d
ec245 9.561-15 9.70E 1S 9.6-1 1.001-1 1.62ME14 1. 2E-14
0.246 T726E-17 T."6-7 71 .411-1 7SE0- 7.N94 7, 7941-17
ec24T 1.6E-20 1.9E-20 2.101-20 1 221- 2.351-20 251 -20
c.245 3. 71-23 4.23E-23 4 61E-2S 021- AM451-3S 5 451-23
c.249 . d00100 3.211-34 * S14t .21 - A 4.1SE-34 .0OE.00
*c250 1.65E-38 1.E0-3S 1.71-3t 2.141-38 3.5U138 2534E-38
c2z51 .00d00 OOE-00 .0E0 O 0OE.00 OOEd0 O.E100

totals 3.?3904 3:.71 4 3.73+04 3.731E+01 JS.E*4 3 731+44
0 Slux S.99107 5.991*0? 6.001*07 6.0.07 6.00E-0S
0 lq array has 20 entries.
0 Sq arra ho I ntries.
e Sq array s 1 entries.
0 Sq rr*y has I entries.
0 4q array has I entries.
0 54q *rray has 12 entries.
Itibrary nfaration...

cross-a*ctlon date taken from position number 14 of library on unit 33.

Pass I

Iscalae-aytem control rodulc earl library
used e ti*-depandent neutron apectrui for each of tho above pasoes

Pso: 0 epplers ctart-up fuet dncmittes
pass n applies mid ties den ItIes of nth library interval

first library updated was...

cte- oystem control module sae2 tibrar e
used e tise-dependent neutron spectrum eh of the obes passes
past 0 epplios etartup fuel donsildas
pass n apples aid tise densities of nth lIbrary interval

f library ujdat. d uca..
* a
* proli. Ivr erZeon-a binary working library--id a 1143

ade from modifled card- 16 * arigen-s libraries *f sceal 4.2
data from the light ltcent. actnlde, and fissien product libraries a

* decay date, Includ ng gac and total energy, ore from andf/b-vi a
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neutron flux epectru fteeters and cross sections were produced from
the *preaea cosee updating ett nucldxs on the Setae Oburnup- Library

fission product yields are fern endf/b-v

* photon libraries me an 1S-onergy-group structure 0
* the photon date are fron the master photon data beass

produced to Include breasatralLuns *ern ue2 matrix

see Infernatlon *eeve this box (if present) for toter updotes
*a

o .............................................................. o~eaee.e.ae.......

0 .other Identification and sizes of library.
0 date set nones 1t03fOol
0 U129/1996 da te brary uxc produced
0 1697 totl rmber of nuctidea In library

639 number of l1ght-olemnnt nuct ide
129 nmber *f actinide nuctfdes
379 tmbr of fiassen product nuctides

0 7993 nmuser of nonstr. f-df ntmatrix element.
O ****** ** s*° . . .... . . .oaeeeeae1:ea**
I aes2hs for-field crit bas d on bu ISMS. 3.7OOutS 0 wd/stu 405 h2eo IS uo2 Poge 123

powers .00.w. burnups 16930 mwd fluan 6.6OCE7n/re*2 ee

O (nte k-Infinitlea, clad and moderator absorptions are correct only If correctly weighted cross sectione ore eppliod.)
initial t*****I d *3***** d **6* *d **e*e** ***-**e d

productienc l.266238E106 1.265670JE06 1.2651001.06 1.264527i-06 1.2639521*06 1 2a946E106
pbrorgtiens 1.0266831.06 1.026493E106 1.026311146 1.026122E106 1i.259311."6 1 0259271.06
k infinIty ' 1.33329100 1.23299 .700 .2326 6.100 1.2323371.00 1.23200Se.00 1.2320041.00

0 inItial d e.eod d eoued O co d
actinid.
aboorpteone 1.0105301E06 1.010253E106 1.0099SE106 1.0097111.06 1.009436E106 1.009433E.06
non-ectlnfdo
abe. f race. 1573301.02 1.582125E-02 1.590741E02 1.599281E-02 1.607S111-02 1.607752E102

1 sas2h: far -feld erit based on b0w 15315 3.OOwt. 20owd/atu 40U hle/ eS ue2 fission products page 124
O trection of tate ixorptien rote

powers .00 burnup- 169EOmwd flux- d6. E+C0 n/cee*2-ec
0 initat 4*.**** d Oea **ee d &****** d * d 00040CC d

er149 5.4U-03 54UE-03 5.443-03 5.44E-03 5. 41-03 5.44E-03
nd143 1.561-03 1.5ZE-03 1.60E-03 1 e21 1.641-03 1.641-03
eul51 1 5E-03 1.59E-8 0516E0 2 EO EOoul~ 1.11-0 1.51-9 1.60E-03 1.62 -3 1.31-03 31-0
rhlO3 7.541-04 7.651-04 74E-04 C.E-4 S .971 04 7.97E-04
xe131 5.06E-0U 5.13E104 5.20E-0 7 04 .34 04 5. 3404
cl15 03.93-06 S.91 -04 4.0E104 *.09E4 4.151-04 4.15t- O
e-147 .91-04 3.933-01 3 97U 1.OlE- 1.O 04 3.15E-U4
tc 99 .73-E U EU04 OOE .33 73.571-0 2.471-04
ndl45 2.21 U .251-06 .E 04 11E-04 2.341-U 2.341-04
ed'55 2.221E U .221-04 .2 22E-04 2.22E-04 2.21E-04
anlZ 1.64-06 4 7.4 1~~ 1: 04~ 1 I.5104 1.7513-06
me 95 1.t54r0e 1.161- 64 NMe-OE 04U 1 .e62E 1.621-04
"lSO 1.141-04 1.16-04 1t.1-0E l 19E1-0 1.211E-0U 211-04
cdtlS 1.02 -04 1.023-06 ZE2 Al 1.021-U 102-04 1. 21-04
kr 03 9 49E-05 9.611-0S 9.74e-0s 937E105 1.001-06 U 1OE-N
cul3S S.901-05 9.02 e5 9141-05 9.27E 0S 9.391-05 9. 39-
ruM I 6.921-05 7. 2-E15 7:113:05 7102E OS 7:31 E0571X-OS
vu153 6.861-S 69E-05 r.'on-os r 29 05 7. 1-05
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Pr14I 6.62E105 It:3-0 6.06 5 .9O 6.91- 6.99E-05
mdli 5.76-5 5981OS 5 99.05 * 93-0 6.006-Os 6.00E-OS

1.d139 5.9416-5541O .~10-05 05 TI . O1s0 5.713-05
.9105 2.713-OS 2.510 2.34 T63- E 287-0 2.660

3 1 :ass-o 7.8-OS 2.24 .760 61-805
a319 I~~~tI6"35 2.73O 2.621-OS2.7-O 7WAS0 J2.0-O

zr 13.4l1f Mf-55 j.206.g affl,*G 2 51*0
1129 .I 1 " - 5 .61- 5 .051.61OS

-1 97 1.233-05 .265 ,:-OS 01. -5, 1.301-OS
I St1.2 -0 1.283-0 1.29-S 10 41O .253-OS

:gd 12 1.131-0S 1.161-O I.1991-0 1*26O 15-S 1.256-01
dOO 6.15-6623066410 . 30 -t 306 6.633-06

Er 9as666573-63860 .9665 60 L98606
1 6549 6E766.4-06 5 .72-0 5.230

to4I 1:1a1:06 .2-0 .706.4.6 .43 .1-6
e12 4.060 4.7-64610 .9-647106 4760

nd14 :4. : 4-6 4.3-6 44610 E .5-6 4.91 4.396-0
ndl 3.26-6 3.S.0 29 6 . . UE91
ind3O7 3.143-0 : 31:300 .2106 .13-0 E:660 3.61-06
belI 11 3.11-0 3.1E63-630.63210 .9-6321
esl40 2.911-0 310 3.06-0 .43-6 3.081-06 3.086-06
ni 99 2.930 Li .6 .760 1761 2.663-06 2.061-06

9a3 2.760 .713-9 E-61. -06 92.2-06 2.023-06
ma 98 .806- 1.82-9 115-0 187-06 1.901.06 1.906-06
.m10 1. -06 1.771-9 1.1 9 :18306 1.SI-06 1.653-06
as1032 1.72-06 1 7SI-v. : .73-6 1.80606 1.826-06 1.621-06

at 92 1.373-06 : 1.9I0 1.04130 1.3-6 . 6 1.491-06
11 27 1.2871E06 11.330E1-6 1.321-6 1.331-06 1. 56-06 1451-06

rulO04 1.11-06 1.-196-0 1.211-061.226-06 1 246.06 1.0243-06
64a2ha far-fle sil t bae d mcbi h 3 Ouwt% iOgedltu 40 29j 1 .a oZ

.fracton of ttota e6
somften Pat*

.00eee. bwd 680- I Li6.0vnc~2e
fnfifit4L*b*2*ee*" 1j -5*i d &6 *tu*xd**** ~* d

sr 96 1.08E-06 1.103-06 1.113-06 1.136-06 1.141-06 1.143-06
adISO 9.613-07 9.951-07 1.011-06 1.021-0 I 1.0 6-06 .061-06

a 6 9.341-0 9.471-07 9.601-07 9.731-0 9.866-7 9.866-07
edill 7.14.3-07 7.263-07 7.381-07750-7 7.621-07 7.621-07

bi 6 6.941-07 I.03,-07 7.13-07 7.3-0 72-07 7.2-07
ib 8 6.6-767 07 6 4E830 CO9S-S 7.026-0 7.021-0

at 94 5.613-07 3.191-07 5.8-076.061-07 6.1EE1307p141
iir9 1.543-1007 5.411-07 5.49E-0w 30 5.441-7 "4E-07
d54 4.666-07 5.001-07 5.143-07 5.291-07 .4-71430

&.5 4.4-7 463E-07 4.701-07 4.771-07 1483E-07 4.933-07
t313 4.301-0 4363-074.42-7461 4. 4.551-07 :4.1-7
i'b 3 3.836-0077 31:99-7 .97 3. 3.-07 074.041-0:,7 4.10,46-07

pdlr 2.2-7 2.7-72307 7I .8-7 2.0-7 2.0-7
bls .486-0 o .7r 0 2.4"E-07 2.761-07 2.656-:07 2.033-E07

1-076 o .r 10 2.441-07 2.696-7 2.3-7 .731-07.26 1.853E-07 1. 3E-07 *1-07EE41 933-07 1.933-07
d1I 1.53E-07 1.551-07 1.,5sr-Or .1-07 .643-07 1.643-07

I.4i-7 1.496-07 1.511-07 1 33E-07 I.566-07 1.16-07
nalO 1.37l:S7 1.411-07 1.456-07 1.491-07 1.533-07 I.533-07
So 79 1I31-7 1.41-0 1.433-07 1.453-07 1471-07 I.70
sb 23 1.9307 I.213-07 1.226-71.4-07 1.241-O 6E077 1.261-7
nd142 9130 1.2-7103-71060 1.11-0I 111-0

kg 6 1 013-07 1.333-007 II:.0 4E01-7' 1.0313-07 1.071007, 1. 0 71-:0071

e0
0
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bu134 9.9134-8 9.7III-8 M.ON0 I.01.:
tellS 9.70E-03 9.8 1-01 9. e0s 1011. 7 .
offill 1.671. 0 0.923-08 9.161-6,08 9410 9. g?.0 96 1-
.UI52 .4810 1.I011-07 1.021-07 1.031-0 14-0 8.6-0a

0bi5 S:E-8 Oi.018 D97.0 7.9-3 C.08 7210
Se 3 6.781-08 USit :9i: £fE:S 7: 631:0

teC 6.911-8 6 1
gI '-36 1-U .6310 114-0 1.8308 :71-08I' 6 .731E-:6:r

nb 93 r .of0 :0:3£lI~~ 10 4.11 4-086.j.85

VY164 3.61-0 3.910 3.6-0 1.259.61. 0
d162 3. 013 j.910S 3.4610 3.931-I1tl

8 10

onII9 3.011 1-0 2908 8t1
1181 .810 3810

ogullO I710 Os110 I.110 . .21-0 .69 3-98
antiS I.80 2: 1:08 2.6108 991-8 1,1011 1.631E.

0 8

p.47 . a001-08 41-0 .4108 -08 es 6230
la11 -as!1 3:411:08 j451:0 SIl 1:4t1:08 1:Ithi

5811 2.7-08 2.161-08 i:32U 28-0 I11.11-8ljI"
dil 79 .981-08 8.8-08 1. 1.803 08 :.36-0C8 2.16 810
eglO 1310 1.1CC-OS 1.IB1.08 51.3-08 021-08 3.021-08

N1sa2hz far-fid'oeldi-t based on hla ISuIS 3.90uit3 iOgd/stu 40% b~o/ 58 uol
fraction of total. a usi te rate

poerst 16980.iwd, ftux. 6.00.ncm -s
fni1O~4-b~::*V' *** 8 *Oaee d eas es d :!,.c d

1
0

0

fissien products peos 12

sr Be
xs126

be136
at 73
snl24
*163
kr 62tllr'"t*126
as 75054

*r 90
enizl
cdl 6
snl2O
a 73
cs137
be165
Zd8160

160
76

sllSl2
aa134
or I6
Wl24

*nl 16

USEE est1.191-09

9.371-09

.9XE3-09
S."t-lo

6.40661-10,

7.671- 10
7.601-10

6.10-910
t.UE-10
1.X7,- : 0

1 .3E -a

1.491-01I.331-08.
.29me08

1.133-0e
1.0141-08

3.eE-09

.083-09

.931-09

.91-10
1P.6- 10

111:w899

' 5:100

P.9t-:100

35 1t:, ,o
r. It 1e

1 .Xg O

1.91-08,

I :IU.
1.16E-0O

1.031E-
6.911:09

.25E *es.2SE es

.8231-009,
.U81: 9
.:08E-09I.019-09
3.91099

I00
1:9.699-100
3961 10

XeE es
I.Ser es

1.9621-10

1.981- 10

1.923-10

1.le
.91341-08sI1 .11'0

U 041-08t8.60-09

S.3E 09

7:211:9

9.973-10

5 : 95 9
5 1- 10
12.740t6 1

2.011-10

k I : 1
? mS7lll0
* ^71s1-81

2- -I'4
I2 0lEl
.^l ""em

1.961,1-08
1:3stvot181 st
1.223-03
InW-es1,191-08

t sset 9

1,^ Pot, *9
1. 131-e3

3.981-09

?8ll:09:IUt

7.9.1- 106.671-10

7 9 0 -10

2.081-10
1.659-10
1.G0t-10

1. 94-08
1.221-08

I
.71-091:11:09

6.07E 09

. 1 - 1 0

5e6 lo
r. s6-n

I1.6-10I
1.601-10
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I

0

0

7r 1 * ":1 1:13:i0 3.448111 E.1:1351:1 1111
er16 ST 11laI

11 1H Ia I2
telZS 9E 3.131-13" I. 39-2 .41 -12 21.6-

odl :4.61-13 1 .0812 171-1 .2- .61 1 E3:I2

be 94 7. I. 121. 7 114 7411 .3-11.
Ii 72 2.93:1 -1 4 7291-4 3.03-1 3.7 1. 311-4 11.1

ebel ;1.311 1 1.471-1 1.16-4 150E: .2.1.1111
ts2T 116-I 2.7-232111 .111 .6-1 .. 8
nb 95 ft 2.07116 3. 21. 1 6111361111 3.621-I : 7312

0, 13 2~1 31.211
MS9 E'I 2.591-17 jjl:1 2:571:15 :1: 1:1J0'Ei 2.48,1.6

coos0 1.661-16 1.0151 1101.7 1.511 1. E-27 .;B-12
tbe69 451-1 9 i 14.061-S14 4.5114 42114 . -4II2. 141
sr 69 2* -14 7.9-1 .91 1-3 .039131-12 7 I0E-12 1.7E-14
sasihi for-Yftild Grit baed on bla 5x5 f OwtX. l~w tu 491 h2o/ SI% Ue2

power* 9.910mburnu.1.6980.O sdi flux 6CODE /.~2-S*C

h 71. .00 1.0 1.2:1-31 .1- 5 .33-3 1.31-351 .01.00:1
ha 3 TA 1.510 1621.0 62 1..10 191-08 E 1.51 1 301-O
he 1. 1. I-t 1.1-1 1610 161.6501-04 1 .673-04 I1.671-0
a Os .01.00 010 010 910 910 010
nof2 2.590:1-0 1.9310 196-5 1.358:1 -05 2113 E:5 2.OiIO

22 1.851- * 7 .07 1.291-0? I. 11-0? .f 21 7t 2. 21-6
vd IO9 r .1.0 .910 6461 I f 82-3 6J 1091sue 23 1.77~~~~~~~1-30IN '1.71-15 1.7115011 1.771-:14" .17l :1.721-
tbe 24 610-4 S 4.41 .. 10 .1-9 611-9 412

na 24. 1.058-30 1.051.IS 1.05815~~~ ~~~~~ 1OI9S1.585 .013su S 401-9 42124 4312.3..12. .4-1 I.51.-9

pot5 .r 917O-074.05-0 bunp1690E-7 .7 .316
mu 27 5.271-28 * 71-13ncntrat.ns71g1m mon

fission products

light eements

Page 127
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Sep 63 15:43 1996 Fite Uses: tufft.eun s a000000-017 0260.00021 REV 00 ATTACKNEIT NIX Paeg 101

U 28 .60 400 611-2E 2.61E-25 2.61 6.35.62E.25 e.0100
* 27 4. n 0o4 .99E1.4 4.9,1.64 *.9164.99346 * 4.994

*t 25 4.75E- 64.741.11 4.75E. 11 5E- ~.jj1 475E1ti 471 r.26
et 29 3.WE1-37 3. -22 3 .71 2 .9- 2 3.46- 22 3 661-37
at 30 .001.00 IOE-32 7 IEE * 8.601-32 .OE00.
of 28 3.641-0 .69 I6 3 *1: I 3.93

1 j E:
4

.I 3.61--011 29 5 6.301-06 S.46491-6 1.591-6 .E3 .1 JE6.8-6-
*I 30 s3211-11 a .11 :SE- t903E11 110E-l 9.62E11 9.62E- i
it 1 .4l3-8S 1.4E1251S 1-2 1 .61tE 3 1.65 S
el 2 1.911-10 6.371-fl 6.54E. W 6 S.E JrOel-1O 49sE-3

tols 5s751.04 5.7SE+04 s E514 s 751. n4 5 nE1.0fl0 ux 6.016 6 *03467 N.0 OT6 I.0116 6.1: 8e FIUX ~~.§oE*Cr UeSvEt .tse o~l r O.lce-

macalbs far-flied crit bosed'o buu dsuIS 3tOuatS 2gd/etu 40Z x2o/ 8t uw2 ectind. page 129
pawerf *9r.T90E-O4m burnrpw'.69m80E14mvd f1tmux 6 600E7nc/.e 2-.eec

6 nullde boncerntretins, grm toms
charge ecceece dasis a s ngl reactor *assemby

ofer,* --***** d too**** d *b l "**** dt *"*** dzt
be 4 2.361.01 .426+01 2. -26101 362E.01 22t.01
pb206 1.631-01' To7E1 01 1.111-01 51-61 201-61 1.201-01

.6 11:3 7.351-013 7. 1-63 *873E0 3-141-03 441.0
pb2D s.S4 04 3.631-04 35n14 .331-4 3.931-04 3.9 4
09De * I 2E 1: 40owl 6 561-10 6. :El us87Ee10 6 7E:le
110 42J 91.4 1410 4 2.121e-4 E 3- 261. 2. gE-64

pb12 4.l 11 42 711-11 4.j21.11 4.1 S611 4. 4E-11
p12 .71-11 2.743-1I 21-11 LNE 3.661-11 2.92E1-I

pb14 I slM s~s ~voSOE1 7-10 5 17E-10
bl2N .0E+03.60 eDEE. .OOE eoEo eE+O
bl2D 1.SSI 02 1.62E-002' I r'oE 02' 1.E-02 1 SS-02 1 SSE e2

b1210 1.30 7 1.320 Io 34S 6 1 373-07 191-07 1.391-07
bl211 2jSSE12 .411.12 It441 12 .4t-12 1E-12 a SI-12
bl212 2.53E-12 Z6012 2Jo4E12 67E-12 3.711-12 2.SE-12
b~ll) 1.46E o10 I49E3I0 1s53 1.571 1.601-o 1.601-16bl1ZI .5 57Ete t4E 1 5 lE16 7E:° 3:.~ 3:gE I ,0b1214 3.5731 ".6411030-03730 :o1-1 3.411

p10 3.55-6 3616 3.711-06 I3:763. 3.4-6 3.6219-06
p2l1m .0DE-D0 .603.00 .0 03. .001.60 *E0e0 .60340
p211 2.63S 17 2 U A17 2. 761-7 2.74117 2 77-17 2. 7-17
pZ212 1.331-22 1 3-22 1.39E-22 1 41x-22 1.42E-22 1.411-22
p.213 2.19-9 E51 .1 2. 30-1 2.361-19 2.1 19 2.41-19po214 4.91E-17 1.601-17 5.103-17 5.1911E7 21.7 .337
p215 3.30S-17 *.34E-17 5S9lr 17 1-7 3 1 3.493- 7
p.216 1.011-16 1 64E 6 1.05-16 7E 16 1.E0-16 0.7E-16
p.213 55 61-1 5.1 . 1167 1 . 11 1 -E11 I.931lI1 S 5.90E:1-I
rl216 9.25E-U 9.6UE-e9 .6D- 3 9 "41. 91.t11 9.* l-44
mrl19 7.34- 14 7.431-14 5314 7.641-147.74.14 14751-1
rn22O 3.871-14 3 93-1:4 4.041 49 4 4.151-14 4.09-E14
rm222 VCUE S0 1.011-07 1 03367 1.04-67 1.e66-07 1.066-67
raZ22 1.0 140 1.051-25 1.06E-2 1 .63E 5 .101-25 1 .6E-4
r2213s .3E 1.1-66 1.&StE-W8 1.911-0 1.931-08 1 93E-OS
ra224 2.20E l 2.261-10 2.30E-10 .33E-10 3.361-16 2.33E-10
rei 6.623-6:3 6.9E16 7.163-6731-08 7. 513-06 7.511-0 8 itO
ra226 I. 513e2 1.543 @U2 1.71 1:tE .6s2E-62 1.62E-02

*c22S 4.611-08 4 72EH0 47640e 4.951-0e 571680 5 sr tSE tl
*ez22 1.273e05 1.291-03 1.313 0s I a21-0 1.343-65 1.341-Os

c2ZB 8 E.93-15 .S&6E-15 9.033 -5 .213-IS 9.83-1S 9.361 -15
tbZ26 .92-39 *.11 I.191-24 E I -24 . 5.178-39
th2Z7 2.961-03 3-8 3031E-0'8 83-01 SE 3121-Oe 3.123-08
tb226 X 4.201-08 s230E8 4.3SE-08 . 43-88 4s *5 ll, 4.44E03-
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0229 1.33 2 43E-02 1.462-02 ~1.46E-02

th233 3.871j3, 3.9413 
4 :*j .0!1 4:181.13 4

h23 5.65 5.36! B0 3607 5361-07 S -07
p.23211 1. - 1.72 1 .991.0:1:I.0l.2 2.021402

Ppa2
3 7. 61- S.201- S.31l- If 11 8.43z-26

sas~h: far-ffeld grIt based on biw 15I1, MCAwt, 20siod~mtu 402 h2of 8% uoZ sctfnldes poge ¶30

power* 9.790E-0.4mw burnupel.69801:04mvd flus. 6.0 1. Tn/ m2*-sa
g nud~~~~~~~~~~~~~~~~a ide conce~ntratons., uraaa.

charge 04*t ***;. et** d a , *.::::r:I
p.33 1.210.42 421-1.42 .4506 1.421-06 142146 1.421-0

p.34 .081-012 610891.112 8.081-12 8:.09E1-2 8.071-12 8.07t;12
P 3 00 I of 0 D.00 0 .001.0 .001.00 .001.D0

u3230 4:.771-36 6.96E-21 .031- 1111:;I:I~~ .1:1-362
U231 7.181-32 7.30E1-? 31 7 7.68I
u232 1.01116 1481-06 1.601-06 1.ZE-0 9.64-P
U233 3.91-I3.971-01 4.041-01 4.110 4119 SAIT01
U234 1 SII.O1 1.011401 1.011401 1.016401 1.611401 1.011.01
uZ35 6.692.02 6.69140 6.681402 6. 281.02 6.671402 6.67E402
U236 I .871.02 .:871.0 1.7E02 1.671402 1.8202 1 .PI.02
u237 .331-27910 :7.97-07 7.981-07 9107 1.511-12
a233 3.631404 p.310.63E 31404 6.340 31.04 3.$31404

,a239 7.471-23 .4711-0 .471.08 *7-8 .8-87 12
aj240 I.ISE-SS 1.19t-35 1.431-35 I.5E-35 1.75145$ 1.7-35
U24 1 .002.00 * 01.00 .001.00 .00E400 .00E400 .001400

4:3 261-130,~ 1.671-12 .01 1 : .7-3071 71-12: 2.11-13,
..p236 4.3-8 921-l .91 -l 921-1 Z.9s-3 4 E.921-

np236 1.91146 1941-06 1.961-06 I Oa.0 I.01-6 010
ri23 41140 4.111401 4.111401 4.101.01 4.11.0 !4.101;0
q238 3.091-14 ~~~3.631-0 3.61-07 *' 1.071 .631-07 S.081-14

4.29 1.40513 1.08I-0 51.01-O .0319-OS 1-13
np4e9613 1.101-17 I E1.353 1456- 17 1.013

n20 7901-39 5.31-t 5 25-' 16 .2E-16 .3616 9.011-39
np4 .00E.00 001400 .001.4 .001400 .001.00 .001.00
u26 1. 271 -10 !.711-tO 2.1 -0.71 711-10a 2.711-10 1.J01-10
p27 9.161-2 71065-14 7.581-14 7.60-1411 7.631-14

a23 S.361-3 50103 5.501-03 5.505-83 5505.0 3' S
0 1 2.65401 2.971401 3.931401 2.914SE01 2.810

0 M 5.I 113-0'" 5.1II-01 .111-01 5:101 5. 101-0all~21 4.301-0 53-05 5.01-S .034 1 031O 4.251-OS
pu242 3.91-OS 3151-05 3.211.05 3265-0 .3 05 3.32E-OS

pu243 1.66129 I61l.14 1.641-14 1. 71-14 01NC-14 1.801-29r
pu244 5.745-2 6411-25 7.12t-25 7.90E-25 .73E-25 3.7412

Pu24 .040 6.116 .95-36 7.861-16 I.0-6 010

a239 1.011-14 1.001-19 :1.011-19 1.0191-19 1611.19 1.1-4
.223 I.61-2 4.5917 4.0-7 4.81-7 .6617 4.606-2
sma41 1.491-03 1:49E-03 1.496-03 1.9-1 1.491-03 1.49E-03
811242 17-07 I.691.07 1.695-07 1.691-07 1.691-07 1.671E-07
a.42 '.151-12 1.511 .3-I 13-1 1.5-1 .11-12

a.243 1.601-27 1.631-7 1.61-074 1.37501-07 IRE3- 7 21.73-
a.244m; .001401 .001400 .:0001400 'I0E-00 .01.060 OW N40

*u244 2.3-1 .991-16 .51-16 3.11-16 S.171-1 3.17-1
*245 8.305-40 1.26E-36 1.401-EI36 1.531-.161713695-0

88246 .005C AC400 * 010 .0100 C00E.0 .600f00 .0E.00
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cc241 23-33 1.93E-22 1 21 t4E-22 1 22 3.551-34
cs Sol.0-14 Z.511.91 a 3:1i j: 1 4.51-10:ce242 *.50E-10 2.3-09 71- .74 Is

cRn24 J .061. -14 1.59142 1.52E 14 .S21-U 1SE 14OE t14
cn244 4 60 :12' 1.691 12 4.79-12 .9E-12 * i t2 4.3eE-t2

sa21ht far-lfetd crit based en bio ItixS. 3.00ut1 2l0 ud/ctu 40 b2eo/ 8 uo2 actinides pege 131
power- r.M9E-04mu burnup0l.09SOE144ad flux- 6.O1+07n/cm'*2-cec

O ~ ~ ~ ~ ~ ~ ~ ~ ~~~U m ld c necntrtlensc gram etem

charge "*--**4 d **-**** al d d *** to d
tc245 1 021-14 1.E-14 1.051 14 1.07-14 1 09.-14 1.09E14
.m246 7.043-17 8.11-17 .3E-17 8.01-17 3.421-17 8.62E-17
Ca247 2 353-20 2.481 0 Ft1-I0 2.nc- 0

9 ;:02s 20
eR24E 5453-2 5.9DE3 9 41 8I- 3 7 41E9"3
eR249 .OO:v§O * :14 4E-. 4 114 *OE00
CeSO 2.341.3h 24 .511- 2.1 3.52t- 3 91JS 3.29E-S
eR251 .003+00 D00.00 .001.00 .001 E5O.901400 .0010 O

teala 3.7ni+04 3.7304 L731.04 3.73104 3 73184 37nfE04
0 flux *.001407 6. 00107 6.001407 4.01307 6.01E-06
O lq array has 20 entries.
0 3q array has I ntries:
0 3q array has I eftr
0 3q array ha 1 entries.o 4q array ha. I *ntrie

o 54q arro has 12 entrie
Iltibrry Infer. ten...

cresce-sectin date taken free position nrmber 15 of library en unit 33.

ae..:. .. control wodule sos2 tibrery
usede ne-d pant neutron cectru wr *xch of the above peae.a

pcsc applies *tert-up fueltd Miss
pa. n eppi la mid tlo danaitie: of nth library interval

f1rst library upd ted was...
pa.. 1

fc e-syste gantrot *adule ecc2 tibne
used e t m-depandent n utrbn pyctru o*r each ef the ebove passes

pa.. O appies alert-up tual elldon
pae. n apples *Id tiu. denlities ne nih library Interval
first library undated~l warn... ********....********--*-

a a
a prelim tir erigen-s binary working tibrary--ld * 1143
a made from modified card-ilage *rlsen-a ibraries of sceale 4.2
* data from the Light element, actinide, and fiissin product libraries *

decay date Including gamma and totat energy, are from endf/b-vt

* neutron flux spectrum factors and eress csectin. were produced from
the Npresct2 case updating att Fuctides an the scale "burnup" library

fission product yields are from endf/b-v

* pioten libreries use an 10-enrgy-greup structure a
the photcn data are freo the master phelen date base,produced to inctude bremastrehlung from ueo matrix

* *se informatien ebove this box (if present) for tlter updates
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* a
a..aee*aaaeaaete^aea*e*aeeeeeeeeeeeaeaaeaaaaeeeaeeeaeeaaaeneeae.a.eee**eae.eea*

S .aee****aaeaeaeaeea..eeaaaaeoeeneaeeeeaaaeea..e**^-**v****..........eeee...eee...eeeaaaee..aee.......ae..e.....aa
0 .other Idantificulir end alias of library.
0 data eat nasal I3l001
0 5/2911996 data library was pruduced
0 1697 ttel numier of nucildes In library

639 number of tiht-OtMent nuctides
129 number of metinide nuclldae
679 number of fassien product nuclIdea

o 7993 st omna off-dia I strix etesenta

a1 88elhi far-field ant based en bgw IScS. S3IOItX 20#gdfatu 40X h2e/ X uoe posg 132
power- .0Ow, burnup' 17574.oicd flux' 6. 11.07ncaen2aoec

(note, k-Inflnitlea celd and moderator abserptlens are correct only, If correctly weighted cresa sections ore epptled1
o In~~hel eaeaeaf d etecaca d .ea iae d eii*eOC.d *** d

productlone 1.264 1+06 1.2U2551.6 1.2636731.06 1.2630901.06 1.262504E106 1.262493E.06
absert lens 1.0264146+06 1.0262215.06 1.0260263.06 1.0258291.06 1.025631E.06 1.0256276.06
t Infinity 1.2322S51.00 t.2319521.00 1 2316201.00 1.21287.N 1.2309531.00 1.2309521.00

0 IntIatia c.. d aaeed eaaed d*** cee d
actinida
absorptlens 1.0099121.06 1.009635106 1.0093571.06 1.0090M.06 I .007979+06 1.0057931.06
non- act inis
abs.f race. 14177161-02 1.616246E-02 1.624632E-02 1633036E-02 1.641331E-02 1.6413151-02

1 gasa far-field anit baSrd en hsm lSlS 3 S~wtu t20gdetu 460 h2oI 6l ue2 fieeion producte page 133
0 fraction of total a*uorptlon rate

power. .O.buhrup' 17874.mad, flux' 6.01E.07n/c2-ec:
0 m~~~~~Ifll" a " dieee.. * d **eciec d **&* d ee..eee d

aa149 5.441-03 S.6403 5.443403 S.443.03 S.41-03 5.463-03
ndM43 1.64-03 1.e6-03 1.6E-03 1.7`11-03 tflSE03 1.73E-03
ul0l 1.31E-03 1.41-03 165E-03 1.671-03 1. -E 1.681-03

rhl03 7M97E304 8.031-04 .10E-04 0.291-04 86401-04 3.40E-04
aelSI 1.341-04 S.413-04 5.43E-04 3.551-04 S.621 04 5.62E-04
WcM13 4.151-04 4.201-04 4 26-E04 4.311-04 4.*71-0 4.371-04
s147 3.05-04 3.691-04 3.131-04 3. 17-04 3 21304 3 213-04
tc 99 2.676-04 290E-04 2.943-04 2.971-04 1.001-04
nd145 2. 34-04 2.37-04 2.401-04 2 433-04 U -04 2.461-K
gdiSS 2 

3-0
e 2.231-04 2.131E04 1.231-04 2.tE-04 1E-04

aut2 1 75Ee-04 1.753-04 1. 1104 1.63 U 04 I .6E-04
- 95 1.621-04 1.6E-04 1.671-04 1.69E04 71Eii- 1.711-04
eal50 1.211-04 1.23E-04 1.241-04 1.261-04 1.28E-04 1.2EE304
tr U3 1.001-04 1.01E-04 1.03E-04 1.041-04 1.05104 1 .01-04
cdll3 1.02E-04 1.621-04 1.023-04 1.621-04 10E21-04 1.021-04
callS 9j1-E e5 9.521-05 n ; o 5 993-os ;69gsE90
oul5 7. 1-5 r9-05 7 OS .61.705 .71105 t713- 5.oue rEe r:3Ee r. se E esOo s '0 s 'E 5ruCI 7.311-O 7403-fl 7.501-05 7.60-057.1-5 .7-0
pr41 6.9E-05 7.0E8-05 T.TE-05 7.273-05 7.361-05 7.361-05
odl57 0104.I-QS 6.02-E05 4.023-03 6.033 055 O 6.1-0O

3a139 5.7E1- 5.79E e .67-055.941U05 .02-O 6.021Efl
pSlOS 2.171-05 *2E1e5 tt6E e5 3.03- 05 .041-5 3.041-03
glO9 121 12.3m05 I 2. 63 - 2 75 2.92E-OS 2.921E-5

bal3 267eE es 1: e .63E-0S 2.871O .t-05 2 eE.911-S2
ar 93 2.26E-05 1 .291-OS 2 32E-05 2.351-05 2.381-05 231 ,1-05
1129 1J6-ES 1.691-fl 1.9t1 U 1 941 .96-E5 1.91-

nd144 1.76 05 M.A- I .SOI 1: .6-OS 1.35-O e5 1.1-05
so 97 1.303-Of 1.32E-Os 1.33E-OS .3SE-fl 1.7E-05 1.3e1-O5
td152 1.25E-05 1 .7 e 1.3 0105 1.331-OS 1.363-OS 1.6615
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sauls 1.261405 1., *S l5I0 1.9103 1.915 .263.05
pdl U 6.631-06 16. 1.06 JUN 61.066.98 6 7.091-:06 7.091-06

4r9 5.61-0 " .061-9 4.44 .2 6 4.29E1-66 .230
y39 5.721-06 5.791-06 Of710 1941-06 4.02E106 4.03.0

rY1082 S.147219.6 5.91-06 I.56E-06 5.63E-06 1I.0 5.71106
COME2 6.76E-06 4.021-06 4.181-86 4.951-06 . III 0 1-6, 5 .011-06,
nd14O 4.5146 4.5 43:196141 1:97T1:21 U7:8 -0 .85
tnd141 3.610 3611066 4.071-0
odO 361-0 .610 34106 3.51-6 3.3E0-06, 3.1:1-0
jI S 391-06 3.E1-0 .41-016 13.31-E6 T.E71-6 3 16

hs133 3.291-06 3.331-06 3.381-04 3.421-06 3.4619 3.44-96
e.140 1-06 .120 3.180 :0-63.4 ~3330
lu 99 2.361-006 291519 3.4 14"- 3.26-06 3.241-6
W.32 2.821-04 261-06 2.901- 06 -410 2.98-06 2.981-66

mo 90 1.04-06 .921-06 1.951-06 1.91.E-6060
moles 1.351-06 1.371-06 1.90E0 .91- 6 .91-0 - 3-06
xoI134 1:821-:06 1.47196 1.9E-06 .2-06 1. 91.06

"IT7 1.31-0 1.31-06 O 1.31-0E:6 1.41E-06 1.431-0 1.431-006
ru104 1.241-0 1.21-0 1.10 a .91-06 1.31E-6 1.311-06
sas2h I for-field grit based on b~w M~IS 3 owatz 20gw/mu 403 hlo/ 02 uo2

fraction 0*ttat a~marpt on' rate
power. Omw. burnup * lu.4 7/7*2-4

Wnill t"~~ mu d * d * d

I

0
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sr 96

Wo36

hr SI
rb 85
xr 94
90d54
Itr 90
sm154

Pb S7

as 77
pdlO6d156i
dy161

sb123
cd142
b8134
tr 06
ts12S
v.14#
eul52
PdO4
WS15
se 30
t*laS
adISO
edl 12
rib 93

1.14E-06
1.4eu06
9.8971-0r
7631E 07
7.323-0T

5.641-07
4.131-07
4.553-07404 3

1:901:07

1.56E-07
1.471-071:1 16E:1r. 11. -07
1.086-07

1.071-08

7.21E 08
7.0E- .8
6.93 -08
5 HE c0t1r1.2688-e

1.141-06

7.O751-07
T.423-07
7r 52E07
6.22E-07

4 .90-07
4.611-07
2.sE-erI .991-0y

.95E-07
a. 107

ne: ral
1.41-07

1:811:2
| 147E F98

12 U-r.331-08

5.341-08
4.701 -08

1.m1-06
I.0en 06
.ot-e06

7.871- 07
7.521 OF
7 .1-07
6.30E:-07
S. 21:27

4 M :87g

4.15E-07
3 .041-07
3 .023-67
2.99E-07

1.701.er
1.01-0er1 MITse

1.511-071.sl0-er

1.512-071:.1rE gr

11SE-07

1:02E-O?

r.TE a7.4S1-08
7.241-08
7.131-08

.4,11-08
4.851-08

1.191-06
-081-06

nE 87

it: 8?

1. 65-07

1 .65E-§?

1: 151E 8?

.3 1 07
.2301-07

H St or

6 .00E-U8
5 .4e9t1-0g

"it01-0

1.J20-06
.091-06
1.0041-06

7 .11-.07
7.39E-07
6.461-07
6.086-07
5.931-07

1:-11or

01- 07.081-0r

3 .XE 8r,

7.681-08

7.3t1-08.:1E:01-
1:1111
L1OE OS

5s 56E OR

1.209-06

7.391-071

6.061-07
5.936-07

.:e11:e

4 2£ ?7

1.91E-07

1.63E-07
1.231-O?

1 1 i :1.081-07

1.071-07
I 315 877

,ot:UO:2

7.8E-08
7.431- 0
7.331-08
6.101-0871£: U5577 gOS



voP 03 15.63 1996 Film logos tuff9.0st 1BSIAOODOO-01717-0200-00021 REV 00 ATTACKUINT NIX - Palo 106

dr161. UNMOOR 3.76,1-8 .61-8` * 9-0 .951-
1 8 3.731-0 3.8108 3.610 1510 19.8j910

dy62 3.8010o 3.8,71-08 .751008' 1.51-0 51 90
.dy114 3.161.08 3.211-08 3.251-8 1.3010 * -0 1-0I
oA119 2.87E-08 2.91-08 2.931-08 3.9910 .3-83015

*nM 1.639- 3.671-08 2.701-08 3. CB-0 Os8-5 .z-
pd1 I:F1 3.581-SE08 Z 2.810 31-0 8 L71808 A2 TllO

3 64 a.410 .111-08 1317TI'98 9-1.- 8 6h IS271-
mallS 2.91-08 4.121-08 4 3E.09 1.1JE-08 118lU2
sr 79 2.23-08 2351-08 2.43-08 .1 1483 2. E 2

MY14 2.421-08 8.14-081 6.31-081 414-084.108 .1-8
:0317 2010 2.101-08 2 18.E CS 261-08 241-0 21 .IO
.. !20h. Iar-.1FiedU gri based on h~w 11111 3 Oaatt 0altu 40 bo/ 1I U62

pewor. D~mia burnup'fraction of totate -g 1arte
powerm Om burnups 17974.edudeijit.

I
a

a
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or 58
Xo129
so 32
ao134

sn126

so 78
dyI672

kr 82

hr 02
as 73

sf122
edl16

9205IntIC

I:1T5
gdt60
cm 137

or 30

*nla2
C41116
Sr 63

or 53

nb 94
:0122
*0 76
or166
o 7as 7go

go144
or167

1.961-08

1I§SE: CS
1.22e-0o

1.131-08
1.058-0818
9.043-0
9.178-09
8.51 109
T.7Yu -09
S6.201 -091.s61 -09

3.63E-09
3.171-09

1.771098.201-10
7.941-10
8.411. 10
8.871-10

6 .I'll .8s

4.16-o102.061- 10

2.11- 10

1 .60T-0

6.491-Il
1.48- II

Z. 13-11
3.:531:Il

SNE I I

1.91"-I
6 321-12
35If-12

1.991-05
1.4115-0
1.378-0
1 .2DE-OS

9:101:09
8. 761-09

a.031-09

3.16,1-99
237E-09

9.121- 19
3 .01 -1

6. O31. 10

2.131:1100
7.601- 10
1.638:-10
81.331 10

5.741-11

4. 22-Il
3.181-1
2.621-11
1.99g1-.1
I.42E-I
3 .70E. 12

,2 J UE ep1
1.211-58

1 IIIEE: es

9.43109
.93UE-09

*7StE os

.2E- 1099

7 .21 -10:

I 96E09

6211 -10

6.41-0 lo
2.171-10
17 BrE lg

1 4119E18
1.691- 10

133r-10

7.01- 1 1
4.3 1 1- I11

1.42E-12
3.821- 12

2.041-08

ISE

I10.

9.581-*9

9915809
9.1 1 1-09

8.11-09

1:61.099*Fs 9IsE-:2
:e6E-es

8.351-10
9.131-100

.T 0l
7.298-10

4.0se31I
2.221-10

1.731-10

3181-11

4 .39E 11

.16E-tl1

1.421-10
3.951-12

2.07E-08
1 .15-08

.nPE e9
1 28 08

9 .76E 09
9.681 09

6. 138 09
8.113-09
158sE109

8 491e102 .E-10
I.S&E-89
7.16E- 1o1.49E-10

1.69E-10
7.81:-101 .E- lo

3.2738-11
2 .73-11

2.251-11
1.428-10

6.071-1042. XnE . i 3
2.29E 1

3 .^3E-II

2.07e-0o

1 .421-08
1I1St-08
1. 3E-08Ij1.i8C
9.76E-og

9 oSE 09
*9E11-09

5 SSE 091.131-09
3.931-09

1.86-093:19lt, 09

O .961-10
6.49E-10

* -10

2.271-10
2.348-10

2 -FE lo
aMtrE: 11 0

I.yet-la
*1.3-10
9.191-1

8.41El:11 1
':S"I:'4.41-if
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tatv 90 2 5t12 3 1 -12 .77E 12 .77g 12 3. "E312
mblZS 177E 12 4. 30-12 4401.12 *.S1E-12 4.31E-12 1.671-12
ed1t I.l E-12 1 24E 12 1JOE-12I 1.UE-12 1.42e-12 1.42E-12
rulO6 I.S9E-1J 9.6rE12 69E 13d2 *i 7 71E12 7.52E 13
be 9 r.623-14 7.723- 14 .833 -14 7 .14 . 0334
m114 4.I141 4.233-:14 4.393-14 413.1914 4.631-14 1.633- 6
I11 7 3.11 E14 3.15 4 It 3.201-14 3.243.14 3.281-14 4 UE 14

1 4as2h far-fleld crit based en bU MSlS 3.*wutI 20gwd/mtu 40; hlo/ SI uoe
O frectlen of total eesorptin rate

powerr- I ttm4.eu Ip *|.N.4dj flume 6011+07n/dc *2; *

ebl26 14J71-14 15-14 1.S5-S14 1.S7- 14 159E-14 1.43E-14
*t127 * 6.4C-16 2.1tE-12 2 1SE-12 2.loE-12 2 1S6-12 J.70E-16
nb 95 7. 73E17 S.623-11 J.62E-11 3.62E-11 J.23-11 2U 17
xr 95 J n3-17 OE 11 .90E J 90E1OE1 1.59E-7
V 91 8.83E -18 .Jt-tI .. 2.96E 6

cdl9 1.931-15 1.36E-17 1.423-17 I.483-17 1.543-17 1.973-16
'mIn" ".f 1 2'571 15 2.57f 1-s7 2-15- 15s2.57E115 1 ' :ls
tb160 1.05E-19 47.61-14 4.421-144.4t3-4.56E 16 9.551-O
Br S9 1.7Tar19 7.093-12 7.091-12 7.093 2 .093-12 S.471- 0

sasht for-f SeId gr18 based on bAw lIStS, 3.*DetS, 20fludletu 401 h2e/ as ue2
power- 9.7903-OE04. bUrrav-1.78741+04owd flux. 6. elE+On/cm

0 *2scec
0 nu(Itde eentreations Iran atoms

best a lne0 e reactor assembly
charge ******* d **e*e** d ***csce d eece. d *****ee d

h I l.0E03 1 .21-03 1.041-03 1.e5E-03 1.061-03 1.063-03
h 2 3.013-06 3.051-S - 3.091-96 3.131-06 3.171-06 3.171-U
h 3 1.11'-11 13-1 J 7371-Il 1 7EEIl 1.6e-11 1.11-1-e
Ii4 .001.0 a .53 BU 1.33-5 1. 6-35 1.$-5 .I03.o

hae3 1.50E-08 1.5 1-OS 1.521 - 1.531-08 1.51-0O 1.551- S
he 4 1 .6o7-0 1.703-04 1. Me-0O 1.71-U 0 1.7 63- 1.7J61-6
he 6 .003.00 .0 0300 . SO1.0 .E0300 .0CE000 .OED00
ma 20 2.013-e5 2. s 2.6SE-0S 2.9-05 2.1- 2.121-IS
no as 6.283-09 6.4441-09' 6.603-09 6.77-09 6.931-96.3-09
me 22 1.321E07 1.34E-07 07 1.381-07 1.391-07 1.391-07
no 23 1.771-30 1.771-15 1. 7E1- 7-1S 1. 771 1- 0 2
na 22 4.131-12 1.051-11 1.tS-11 1. S t -Il 3 87E-12
ma 23 7.531.03 7.E51-03 7 5T33.0 7.53E1.3 T51E3.3 7.53u.S3
nS 24 6 41E-24 6.41E1-9 6 41E-09 6.411 09 6 42E-09 6.42E-24
na 24. 1.05E-30 1.05E-15 1.051-15 1.0S. 1S 1.515 1S .851-30
no 25 4 541-39 4 65E-24 *.771-24 4.89E1-2 5.1-1324 5.013-39
me 24 1.32t 01 1.331-01 1351-01 1.37E-01 1483-1 38E-01
g 25 6.53E-07 *4.91-07 .361-07 70.3E-07 7.20E-07 7 2E-07

ml 26 3 013-06 3OS1-06 3.091-U6 1-94 3.171 U 17 U
m 27 S281-2S 2 S.28E-t3 5.28t-13 3- 81-13 .291E2U

a, 67 4 ee9,940 e*° *29EEe 2 "IE; 2.2; " 24E;04 * .99°E04
at 28 4.753-26 4.75E-l1 6.751E-t1t 751E1 *76-1 4.* 3-126
.1 29 J.66E-J7 3.75E122 3.J S-22 J.E9 2 4.051-22 4.031-37
*I 30 .00.00 6.31E3-32 6.63-32 *. 7E- 9.J11-52 .001.00
*1 21 3.663-01 3.8E-0 3.931- 1 3.9E-S 4.033.11 4.03 3t
1I 29 5.tE306 6.03E-6 6.19-06 6.343-04 6.503-06 6E.5-tE06
c1 30 9.621 -11 9 1I 1. -10 1.081-10 12E-10 1 123-10
at Jl l 1.63-38 174E- t1.113 1-E3 1. 31E23 1:961EJt
at 12 6 991-30 7 .37E-J 0 7.67.07J -0 - .E8-50 8 163- 0

tatala S.3* nE- S75 4 5.751.04 S 7S1.U S.7SE e4 S.751.K
O *tux * 011.07 * 1.0e1 7 *.7 GI 7 6.0I1.07 6.02E-08

fleslmn products
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esebh: far-fletd rit based on b1m Sx1S1 .OuwtS U0wld/stu 40S h2.i 2t uc2 actinrides page 133
power- 9.79D1-04u. burn-up..73742+04awd f9luxe 6. 6iTn/c a*2tuc

0 nucdad omcentretlenx. gram rtonr
beclsl a Irte reactor seembly

charge ***** d d ** d **ai*+as** d *****" d
he 4 2.621.01 2491.01 2 *j. 1. 2.19E hl 2*9E01

pe200 1.20E-01I 1 24E-0 1 9 l13E@ £E1l 35E9O

pb211 4. 24Cll 4.29-Il *.34E-ll 403-11l .451-11 4.U 11
pb212 2.21-11 2.90E-11 2.41-11 2:9E111 .013-11 2.7E-1
pb214 5.171-10 S.26E-10 5.33E-10 .1 5UE S -10 3.52E-10

a .0D1d0 .0o0160 . 01.00 . C0060 .0 1.00 .00100
b209 1.351-02 1.943 2 20 e 2.10 I 2 2191-02 2.19E-02
bhlfir .e00100 .M0EMO 0D 01.e£ .001.00 .00E100 .001+00
bl2lS 1.391-07 .1 42E107 .4-07 1.4E S7 1.491-07 1.491-07
bl2l 2.51E-12 54E-2.5I-1 .1 2 2 4E3-12 2.45E-12
bl21 2 2.tE-12 27SE12 2.9-12 2 E12-12 d.6E-12 2.1E1 12
b121 3 1.401-0 18 E0 lo 1-10 1Ee8IeO43Ee°I 17110 1.73l-10
b1214 3.041-10 3.90E-10 3.97-1 4 11 4.1010 4.101-1
po21S 3.32E-04 3.911-06 3.9t1-06 4 E 6 4611 -06 4 09E -0
p211n .ODE-.0 .003.0 .O01.00 * .00 *000.00 .001.E00
p.211 2.731E-17 2.S1E-17 2.S5E-17 2 S 3-17 .23-17 2.921-17
po212 1 41E-22 1.44E-22 1. -2 U. 32 . -22 1.UE-22

p.13 2.411-1 2473-19 .52-19 I.ll-1 2 633191 263:1-19
pI24 52 ISE 17 5.37n-17 i . 46E1l 5 :SSE 1 44E1- 5.U-1E 7
po215 3 49E11 3 .52 S17 3.573-17 342E 17 I46£17 3.47E-17
po216 1' 1 67- 14 1DE16 1 l1I-l4 1.4.1,1 1.1 1.21E-14
eo2I1 51 1UEl 1 4

.GeItE 4 11S-11 *. 9E1 -6! 11 6.9E-11
-n21S 9.S1E-44 U l021-2t 1.04E-2S 1.05- 2S 1.-25 1.2C143
rn219 7.75 3 14 7.t41-14 794UE14 S.043-14 S14 14 I.f E14
rn22O 491-144 .4 31E14 44211 4.1-14 .371-14 4.31E-14
rn222 1ER63-E0 1081- 07 11007 1 12107 ? 13E-07 l.13-07
rH222 l."61-40 1l11125 113E 25 .14E-25 1.16E-25 1llE 40
.223 1 933-es 1 -0 9- e.01-0 2.e3E-U 2.04E 03

re224 2I331-10 2.391-10 2.42E-1 .E-10 491-10 2.45E-10
-.225 7513-0 7.8-0 7.5-5 .021-0 3191-63 3193-03
' 226 1. 623 02 1565E-0 1 71- 1.E 713-;2 1.73302 1.73E1-0
r22E 7.6 7631-El 7 97E-1 ¶311 S.233-11 S.25E 1 l
ac225 5.071-05 5.19E-0 0.0 5. : * 4218 3E-t 5.53E 31
*c227 1. 1.3E05 1 1.40E-05 1l41E-S5 1.413-05
o..22 9.336-15 9.55315 9.73-1 01 .031 O1.03-4

U224 5.175E39 951.E24 51 4.49E325 561E 2 5IeE-24 S.4- 3E9
th227 3.123- 6E 3.163-01 3.201-03 3.24E-OS 3.2tE1SS 3.29E-00
th22S 4.44E-08 4 573-08 4.63E1-0 4. 693- 4.7E-08 4.67-0at
th229 1.46 02 1 49E-02 1.53E-02 1.6 U 1.591-02 1.5e£ 02
th230 a.14E-01 S.26E-01 S.39E-01 2.52E 1S651-01 3.65133-
th231 2.743-0 3.71-E09 Et9 .491 3? 3.71109 2.7-09
th232 1. I801 1.E 101 1:95E:0 .:SE 01 2.02-01 2.O2E el
th233 4.131-38 4.J4E1-3 34 Q1 UE~4.0 3 4.501-23
th234 1.E -0 S 16E O.7 5 563 6 5? S7 56617 S.36E -7
p.231 2.02-2 .2 2 7 2.101-02 121-02 2.12E-02
px232 4.43E-26 S.56El 1S.466E-1 S 3.77-llS UE11-ll S S91E26

semsh: far-field grit baeed en blw ISxl 3.0o0t%, g0wd/.tu 40e h2o/ 3S uo2 octinidee page 139
power- 9 790E-04mw. burnup-1.774904Omud flux- 6 0 1+O7n/e*s2-eec

o nucIdo concentrations, grxa atoes
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basis Calnull reactor aissmLby
charge *@@***- d - d ** I*4 d *-**# d ***R d

p&Z33 1:482o:t6 2 1:E " l t2,, e,6 1 1.06 1.421-06 1.421- 6
P&234a 1:111 1:111 I51

ps234 a 071-12 * r1.1 .671-12 4.075-1 8.371-2 9 .075-12
pa255 .001.100 1E .00O.9 .0E0 I .40E00 .1.,00, 7.68of 2 Ist7 1i;U 1- f p47521 16
U2s5 4 IT: O1: |-1 24S6|tEg6 ."|4i . 7E g

u235 641.02 4475.2 6 441. 2 . 1 1
a233 l.831.0 2 1 1.81461.81 St2 1 1.331602
u237 sit 1.67 .1 I .01C 1 I.031.07 1.301o1
u230 A U n l s E ONE430 7 es4 .43E.04 r.41 n
u239 7.*1.J A.810 I :1- 3 8 .412
U24 1 .E30 S aoE;3 213E135 2. 34335 2.361MIS 2.56E-35U241, :Co0 .0.0 .01f *930 ."0.0 Do 00100

np235 221E 13 2. 71-32 7. 2 132.07112 1. 3*13
pn- .9 a .vE1 2, ls .p NEl 2 s* Enp236a 4.921-23 4.923-13 ~:2z I3 1:21.134.9 1:21.1 491.2

npn6 20oot-06 2. a2 U- 2.01-66 2.6?E-e6 2.091.06 0.0sE-06
up27 .16.0 4.010 so1001 D.1140 e10.6 4.0 I

np23 3 OSE-t4 *343:10 3.417 3.43:-0 1 * .173.091E-14
npn39 1.5113 1 .OSE 05 1.08-05 1es 8-5 1.61-6IE OS 1.61-13

Os24 1.S01-37 1.651-s7 I.62[1-3 1.91-37I 2109131-3 2 :1337
np240 9.011-O39 5.331-16 5.341-1 5.3 4 16 .5-1 8 3

Ip24 1.0-10 OOE6OO
"2s6~~~~~! 10110 110E 100 2 r1E s 0 2 rE1o1 2El 1n-10 1.1411

.29 ~ ~ ~ 1-47.3-14 7 .701- 11:1 -14 5.59E-23
u25 1:s N35 5s50E N3 5.501-0 5.306 5 501E-13 41.03

* 5.1E115 5COE.lI :110 e -l 1.113 01
pu241 H 2 E- s.E1OS 04EVS :04 S.5 E 4.j 1105
pu242 3.32E-05 3.38E-0S 4E -65 491.5 *SE- s 3. SE-05

puU5 1*OE 9: 1TE-14 #6E-14 :714 21E 14 94E 9
pu2 P s~rs 2s * .E-25 1.061- 4 .1 4 4 1.27- 2 1.2rE 2

pu24 .00E1tO 9.6016 1a061-35 1.141 5 1. 2.35 .00100
puZ 6 .00E1.0 .001.0 *E- 001.00 004 100 .O0E100
*9 1.01-3 1.001--1 1 1.01- 1.013-19 1.01t-34
s.240 4. 01T-2 4.117 41-1 EI 41 ;-J 4.421E-17 4. 4E -32
sm241 1.910 14-0 1.9-3 .9-6 1.03 131491-0
e.242 1 .475-0 1407 7 .07 17 1 1.0-07 1.701-07 Of 1.475-07
*R242 2.161o12 1. 351-I 1.69E I 31-Il 1 RA*E107
s&243 1.731-07 1.7 07 I0E07 15 or 1.37 37r 1.t7E1-7

0.245 9.351-40 1.691-36 2.081*1619* 2.2E 50LSE6 I.S6I.1G246 1OOE-OC 0O+O .EO tEe eEt EOom240 .03400-3 3.001.00 0011. 0 -01.0 3:1 6 3.0101.

CM241 3.553-:34 1.31 21.91-2219 1. 413 522 E.01-3
cm242 4.451-10 2.731-19 2.r71- 2 41 41-012 9 4416-10
cu243 1.40E 14 1.s21-14 1.521-14 1.521-14 1.55E-14 1.39E1-1
g.244 4.363-12 5.OSE1-2 5.10- 12 5.2E1-12 5.591-12 3 .475-12

ass2h: far-fi~ld grit based an bla 15SM1 3OOutt, 20eud/atu 40% k2oI 0 w2 setinde, Pn ue4
0 pouer- 9.791OE04uw, burnupol.78741*04ad ftux 6. 4 0 7njc2-ss pe1

mOlIde cnentratlens gram mtes
baseis ngto reactor 3assmoty

charge *****d d * 4 I****4**; dd d :';**** d
ce245 1.093E1 1.tlE14 1.133-1 1.1514 1.lrE14 1.17 14
c2464 6.62E17 OD79E17 97517 9 141 -1 93 r17 9.32E1l?
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cM247 2.891-20 3.01-20 3.171-20 3 J2 3 L71210 3.47E-20
cm24S 7.41E- 75-23 t ISIl 9.161- .79E- 3 9.M-23
m249 .001.a0 6.e7E 34 E52E 4 6.9E13 7. SE 34 .E0.00

en25o 3.291-33 3..5n-38 3.83 t.;os-z S S I. SE-IS 4S1SE-38
Cm251 . . 0 .10 go j tO .901.30

totals 3:731E+4 3.:11.04 3.:7301. 3. .04es 3:NE+.4 ORION
0 flux G.0114E0 6.011+07 6.*110E7 6.0W11 6.02-3es
0 1q array has 20 entries.
o Sq aloy hee 1 antr
0 Sq arrloy h 1a
O Sq erray has 1 entries.
° 6q " rry has 1 entrfes.
O S4.q array has 12 entries.
11ibrery Informat ion...

creess-ection date taken from position nueber 16 of library on unit 33.

pass I

cscl.-oystoa control *odule scsa library'
used a tims-depcndent neutren apectrum wor oach of the above passee

pees S applies start-up fuet denslitise
past m applies mfd time densities of nth library interval

first library updated uwa...
pots 1

oacse-loten mcntrol *odule oas? tibror
wsd e tlm depandent neutron spectrum T. each of the above passes

Pas 0 appliea start-up fuel donslitles
pass a*ppilee aid time densities of nth llbrory Interval

I:t t i b ry ej. d";;******.................. * .**X-ESl.bre utudatod was...

o pretl tur crien-a binary working tibrery-ld a 1143
* mad. frm modified card-image or son-e libraries of setle 4.2
* data from the light otement. actinide, and fission product libraries

decy data, Including gaem& and total energy, are freo andf/b-vi

* neutron flux Spectrum fatters and crest sections uere produced from
the prorr2a cas r updatinr all nuctidas on the seeal Nburnup" library

tfision product yields ore from ondf/b-v

photon libraries ce an 16-energy-group structure
* the photon data are from the asster phton date bate,

produced to include bressetrshtung troe uo2 matrix

eee information above this box (If present) for later updates

0
o .nther Identificatlon and sizes of library.
0 date act fno S ft33fOOl
0 3/29/1"99 date library wat produced
0 1697 total number of nuclides In library

669 vumlbsr of light-atlemnt nuctid.s
129 number of actinide nuctides
379 number of fiasion product nuctides

7993 number ef nonzero f f-diagonal matrix elementsa
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o
I ses2hi for-fleld grit based an bu ISuMS, 3. owtl 2Ogwd/atu 40e R2s/ ss uol2 pae 1

power. .00ow, burnup- 1676 Sad f .ux- 6 02E2.~n0 =*2-s.c

o (note. k-lnfinitt ald and moderator obsorptleng are correctenly, If correctly weighted cross suctions are applied.)
0 i~Fii *~*** d ****.6 **** d **e****~ 8 *,****" d

preductiens 1.263346.06 1.26242.sE06 s.2621651.06 1.2615711,06 l.1o
6 7E+6

6
160969E.06

.borptlons t.026880206 I:025980E-06 .025679E.06 1.025476E206 1. 5272E.06 * 252672.06
@ k lfi r By rn12312352E00 ;.2909*00200 1.2305652.00 1.230230.t 00 1.229394E.00 1.29931.00

0 initial i@C4 8 C d4 d **i d ~ aa d 0,

cetinide
absorptiens 1.0092392+06 1.0009S71.06 1.06673s206 1 .002389.E06 1.008104u06 1.0081002.06
non-actfnido
abs. free. 1.641309E-02 1.649696E202 1.6t7957sT 02 1.666236E-02 1.674503E-02 1.6744432E02

1 as2h: far-fletd grit based on bhu 1.15 30.0otI U0gwd/stu 40* h2o/ 01 uo2 fission products page 142
0 fraction *r total msorptien rate

powers eo. urnup. 107"66 md flux- 6.021#07njcW*2.sec
0 Inltial 4...... p .***Od"* d 6...... d ******* d d

s.149 5.44s-03 e .442-03 5.44s-03 5.44s-03 s-0 54-03
nd13 1.732-0 1.7 e g.m- 1.r-03 05 1.612-03 :.140-03
eut51 S.68o-03 1.601-e 8 1.711-: 1.722-03 1.72E-03
rPhOl L.402-04 S.50-04 s.61- e4 3722-06 3.02-06 .22-0
u131 5.62E-04 5.691-04 sr.762-4 5 I . U0 s9oE1-064 sg9o -0
We1M 4.37E-U 4.422-04 4 46E- 4 4 .
a147 312OE-04 3.241-04 3. I2-I4 2E-U 311 1EN

Os *99 X 3.002-04 .043-es 04 .7-04 1 e40 -Be 3.001-04 3.041 3 :~14-043.14-4
nd14S 2.46E-04 2.49E-04 2.52E-4 .5500 592E04 92 -04
1 5 2.22-04 2.232-04 32.0SEe4 2SE-U4 .tE:6 2 4 04

amISS 1.062-04 1.99-06 *: 220 .82-61. -04
o 95 1.710-04 1.731-04 1.92E-04 1 -U .92-04 1.9E-04

61l50 1.Ase-4 1.291-04 1.310 .n 1.35-0e4 .15-04
kr 8 1sE-4 1.07-06 0 09 1.91E2-0 1. -10 4
csl35 9.09E-O5 1.002-04 1.012-54 1.032-E4 1.042-04 1.062-04
ed113 1.022-06 1.022-04 1.9022- .022-0 1 03-4 .0-0
qUIS3 7.710-05 7.S2E-05 3E- Is2E 3 .151-5 4 E 15E-0
rulel 7.692E- 7 792-05 es jE9 ef ?.992 2 E 0205
%riMi 7.360 es 7.452-05 s sE- .642- r -05 Me n 0-05e

IC39 o6.022-05 6.102-05 61- 52- I' 6.322-es 6.320-e5
e8157 6.03 E -05 6.0405 0 S 6131 e es 6.6- e .562-05
pdIOS .e4E-05 :.08E: .1I2 5 172-0 2100 jjIU.Os
*gi9 .910-05 .96-c e .01 5 s .062- 1I-0e t 12-05
b.137 2.910-05 2.940-05 : L E-O .022-5 S.E6-0S 3.061-CS
tr 93 .37E-05 2.402E-5 .4E s .4e-05 492-05 2.49E-05

M129 1.E6-0 1"-9E2s t4 es .,-s s h erEe05
nd144 1.SSE05S 1. es e .942*95 s 7 1s
gd152 1.36Eo-0 119-05 1.42E s 1.452-OS t1.66!- 1.45E-05
so 97 1.37E05 -O S 9E13-05 1.4El:- 1.422s-5 1.44-05 1.441-05

pd100 7 :09206 .202-06 7 .4U216 r7.55056 7.&S2-06
er 91 6.29E2-06 6.371-06 6.452-6 6.53-06E 6.61- e .62-0
I3a n 02E-06 6.09E-06 6.17-e6 6.41- e6 6.32-06 6e.2-e0

ruIO2 I.71E-06 5.70-06 .UE-6 5.9E1-6 4.002-06 02-06
e4 .012-06 5.002-06 1.140 -6 s e6 s.7-6 s.7E-06

ndl45 4.032 06 4.892-06 4.95E-96 5.02-06 5.032-06 5. 2-06
nd146 4.072 06 4.12-06 4.1 1n 4.222-06 4 27- 06 4.m -s

d08107 3.92-06 3.642- " : ~ &:' 11 2-94 361
MI1S5 3.570 06 3.621 e E662-56 IaO4 E es 0611 es
be&13 3. 4E- 0 3.10-06 5-06 .602-06 3.640-6 3.641-06
ru 99 3.24-06 3.32 -06 3.432-56 3.5316 3.440-06 3. S -06
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::,II0 3.34-016 : j.21.661 C3 .j30 .010 6 .4 3-06
ae32 2.983-6 S0E:6 E366.930 .106 .1 3.06

mc 98 3.00-06 1.02 -6 3.5663 .1-06 .1039-06
"m0l I .9536 1.mo6 3.003-0 E .S 66g036
zo134 1.93-0 941-06 I.71.-06 .110 v006 .021-0
asr 92 1.11-6 .14-6 1. 6U.6 * 1-6.0106 6036

112 1.433-6 I.S30 1471606 1416153O 410
U O 133-61.3130 .33- .31061.830

smashs far-field sell based on bIv 15.1 3.01 OedmU 401 Mee/ 61 U02
fraction o#ttleo~in rate

powers ~ burnu;p. 16746..w fle.603V~u 5 -oIniteaLloa j **t*~** d *e~ Mutd deC

I

0

fission products page 143

le 96
nd¶50
ao136
cdlil
br 81
rb s5
ar 94
gdI5I
rr 90
o.154
1130
rb S7
ba135
pdlO6
Be 77

dV161
rut 00
*b212
as 79
abI23

nd142

"14S
kr 66

tel25bd,104
59 6

tolls
sd156
cdII2
nb 93
dyl64
*nill
dW162

mn196
edll4

br 79

.907

1.201-06

1 .9E 06

1.693-06

.661-07

*.061 or
5.933607

*:1261:0S?

s.,077

2.9013-07
1.03E-07
1. 09 -607

1.13E-07
1.08E-07
1.823-68

*.1eFs S

007 -6

:.nE es
7.E-.087438-68

.713E-6
2.78-08
2.581-08
2.71-EOS
3.349-08

1.22g-66

.14E1-076

1:1159::;1

4j11:OT

.0eE-07

11 307

1.343-07
1.26E-07

1 1:!Dl 871.14-07
1.101-07
1.614-076.1E-07
I 8E:g07

5:2hl

j .401.1S1:4 -GS

3.753-os
3.773-08
3.§61-08

4 9EI OS

L063-0S.m-s

.42,1-0

1: :oEe1.1 E t6
foll,
1717t.067

7.5tE a
0.621-0r
0.381-07
0.081-07

4 36E.s

.171-07

3.001-07
W28E 073.81g-07

1I E:9r

1.248-07
1.58E:07
1.j1.E07

1. 343 07
1.13E-07

7J21-08

7.92E-OS7.HIS-0
78 2E-08s XS2E gU

4.0SE-08
*.490-es

4.04E-08
4.011-U8

1:IL'S-4I 43-08
:8413-U
.t5E-Ot
.74E-08

2.79E108
2.501:0U

I sc-07
0.53-067

4.983 -07
4.22 -7

3.553-67.113-07

} 7210 7

1.32r-07
1.13-07

3:

|- 151-08r

2.163-08
3.913-v08

.631-08

* 6.-08

.ties

51"SE OOS

1.361-66

1 0E-06

1sE 07

.23 1-07

*J471-07
3.0- 7X .2E 007

3.126E 7
*.731-07

1 .2-07
.601-e07

1.IOE07

tISE .07

1.1S3E0716.62-08

1:24l
* 3 *2E -OS'

.11E-08

4. 10IO0

2.981-08
D.7E -08

2.As 0O
9 :6Xe

1.2a6-06
1.151-§6
1.093 -6
6.13 -07

6.79E-07

2.133 07

1.673-07
1.863-6r

1.023-E071.S6E-07

1 .55E-07
1 .362-7
1.18E-07
1.318-071.314-072:191111
6.101-06

6: fl301
I.21-0Os
4. 161-08
7:1E Ia
4 871-08

2.91E-08
2 nt9 8S
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OSS .6CE090 .44 4.541-0 3 4 4:141:08 4.152408 1.111*0
p.147 2.45-a 6.4341-0 6.52-8 .01 2

oh.ah far-ffeld crit based on fl lIon 3# total ;Lorudjsou 402 , ot 2 u

powers 00.:m burnp 14 f md lux* 4.OIoG7ncOW~o
intit 6...d** oo d ***o*O* g 0*00*** d

or 68 2.071-68 2.092.08 2.121E-0 2.141-08 2.171-0S 2.171-08
or 29 2.032-08 :.14 .54 :~:217I0 1308
So 32 1.41 .4-815*31491-0 1.49-O
ba134 1210 C.25-81110 410 2.08

snIZ6 " : :~~ .170081I -E
dYI43 9.761-0999401 .010 1.2-810-P .0-8
On124 9.4M209 9.11 99109, 1.1011.08 1.1012.081 61 .:022
kr 82 9.301-0 9.8- 09 9 9 434109 1.0-08 1.00-08
t.124 8.1-99015 9510 .1- 99.3f 821-09 9.681-09

a, 75 6.3E-09 4.2-94710 .6--09 09I 6.871-09
0u156 5.992.0~96.221-6930 10 .6-9 8. 581-9 4.11-0

InilS3 5.3-93410 .1-957209 5.63E-09 5.831-09
ani 393 3. 3941-E 4.19 4.71-69 4.122-09 4.121-09

or 90 3.110 3. %-9 E.6-P 3.6-9396- 09
anI22 3.3516 3.9109 4316 1.81-09 3.521-09 :122E-09

sd114 3.291-09 5.331-69 1171-09 3.422-695.461-09 3.442-E
sf120 2.410 15209131-9257.940-92,60109863-00:SS92-9tI 1.61- E.91-9 1.6109

INS 8 9 916210 9. E: 951 0 E:"-1 9.7110
16 10 AE .9631-10: 0 '
:di6O I 6 9. 61-10~~:I :131:0 3E~

.492.10 7.918-10. 2:131:1: ~~~1:I1 S 6:1 3:172:IS
s1289 4.6511 4.771-0 4.391-.10 1.021-10 S. E141-10 141-:10

or6 271 10 2.31 2.31E-10 2.442-10 2.01-1 a.01-0
eo36 2.261-1 6. 01- 3.2110 6121t-10 3322-10 2171-1
sn,6 1.731-1S0l 12-10 6 :1.911 191 1.972100
to24 1.731-1 1.81-0 1.851-16 1.391-10 1.92:1-0 1.99l1-10
kr IS 1.05 1-0 1.331-1 31.3-10 1.332-10 1.331-1 I.011

Ob" 9,4 39411I 363 1-1 9 1 9.31-Il Y.610,1-111 5.331-11 9.331-11
toi22 7.4411 7.3-17E1t .311 .3-I8231
5076 6.521I .4-1 611-t I .92-11' 7.11-1 87.112-

r14 4.48-I 4.7 64.61-ti 4.71-lI111 4:.33E-11 4.831-1
so 74 3.736-11 3.77-11 3382-i 3.01 3.622-11 3.922-11

80 1:231l - II ' I31:1 I aa 2 251 1341.1 14 1.53 12.31-lI 2.3-1
cr147 4.071-12 4.20E-12 4.34E1- 4.47ii-12 4.411-12 4 411-:12
co144 5059- 12 1. 422-10 1.421-10 1.421- O 1.422-10 4.32-1

dll 1.431- 1.41-I 142 12 1432- 1711-12 1.11-121
.bl2S 1671-1 4.311-1 43 1-l 4. 21 4. 2E2- 17c,8 141 141:l11F I : II:12 171-19:2'

be 9 112-134 5
snll4 4. 31-14 4.742-14 4.81-EU14 -16 SAI-1'4
II7 3.1821413.3218-14 3.34-4 1Ui14 1.45E.14 3 43-1
a2h: for-f lW arit beasd on U64w lIsS, 3 SwI 2Ogvmi~tu 402 h20/ 12 uo2

fracten of Iea ofm paIn rt
powers 680aw unus1748.md 4 hi.,,.02207n/c 2-o

list &******d 4ooooo d 0000*00 d 0*0*0,* d

fission products

fission products

page 144

Page 145
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*b126 1.431-14 1.60E-14 1.621-14 1.641-14 1.65e-14 1.50E-14
W.27s 1.7E-16 1.191:13 3.19E1-1 1.198.13 I.192-1 I3.051

nb 95 I .611 .2-134115.2 1 3.621- 1.065-I?7nt'5 2-74eE17 625-9 SZ -12E 11 692 61 {QE 11 1206E1xr *5 1.39E IT 5.901-11 3 90E111 .901-1 s E-9 1 $.ISE-Sl
edl09 1I971.I6 1.601-17 1.67-17 1.748-17 1.:11E17 3.025-12
sn123 1.44E11 I:II:1s I:3n:H 2.nE :H LIsr1l 1:016:18

y 1 2.9s9:18 M~rE :H IN3E- I1 1 U55E11 11 NS ;l *.SE -11
tbl6 t 9:S1 30 443 l4 4.701 4 MIS 4.SSE-14 4.109-20
sr 69 5E44-20 7.101-12 7.ICE 1 Ma7.101-1 7.1CE-12 1.7E-20

ses2h: far-f lId crIt based on tMv lSxIS. 36.0wt .3C0d/.tu 40* h2eo 82 uo2 tlght *ltennts page 146
PO.. V 7901E-04. bhurup-1.276SEoasd flux! 68I 2607n/vw**2-.ec

0 ~~~~~~~~~~nuctide princntratiarns. Brain stms
charg *~.** ..... ~ hal.s a flngl. reactor assembly

eharge *-*** t *****a* d "**"*i d a * d *O*e*e* 8
Ib 1 1.061-03 1.03-03 19E1-03 1.10E-03 1.31-203 1.12E-03
b 2 1.17E-06 3.11106 .251-06 1FE-06 31-06 L 33H-06

3 I.1-1 .E1 1.E1 . 1E-:11 l1:19E:11 1:11E 1l
I 4 "01.0, 11. 71E 5 1.S s E;O

ho 3 1.5SE-0O 1.56E es 7 -os 1. SE-0S 1.591-03 1391-03
lle 4 1.J6E-04 1.781-04 1:11-P 1.83-64 l.61-W 1 .5e-04
he * OEO0 .001. OOE* 000+ 9E08.00 OOE-00 OE+00
ne 20 2.12E-03 2.141-05 2.17E-05 01.Os 221-OS 2.221-OS

a 21 8931-09 7.10s-09 7.2.17E1 7.45C-09 7.621-09 7.621-09
No 22 1.3910? O .411-07 1.43E1-7 1.451-07 1.46E-07 1.46E-07
no 23 17721-30 1:7171- 1.717E1-S I - ~-1 1.771-15 1 301:

2s2 3671-2 1.011 .051-1 05.[ 1S."051-lI 1
no 23 7.535o03 7.531e03 7151.03 7531E+03 7 S1+03 7.53E143
no 24 6.42E-14 6.41E-09 421-09 4 421-09 6.421-09 6 421-24
no 24. 1.051-1D .051.15 1.055-15 .1.05- s1 1.15 61. -0
no 25 501-1E35.131-24 5.3sE51 s1: 4 E-24 SARNI SHUN-2 5.511e59

24 1.31-0 I.06 1.41-0 1.431.01 1.45-01 1.451-01
mu 25 7.201-0? 7 78-E97 7 .S - 7 :.73 07 911-07 87.91-07sm26 3.171-:e 121E-06 : l S 3 o2 l:ft 1:19E 6 I.j3U6 33IEI
m 27 5s.98-s~s S.2JE-15 1.3E .98-3 1.29E-32

1l 39 4.e5E-17 4.151-22 4.251-22 4.35e-22t4.44122 44468-37
.1 30 .00E eo 95836ES2 1 63E-51 1 - 1:.OSE 1 00.0.38 4.031-01 4.61-0 13.1 4.17161 4.2-14.33101:

.1 39 4.501-66 4.461-06 4.621-0 4 6.91206 ".1I. 7110at 30 1.121-10 1.1121 1.21-10f: 1.31-101 01,10 1.29-10
313 .955 3.312 %0 01-3 21813 .68 2.61

*. s1 32 6.08-O E.51-O 3-3 9II-l n ' 229.6 1 - .25-501
*l1 V~ 6.50E-06 6 66E-06 6.02E-06 6. s~e6 7 151-06 7.15£-06

* 0 1.12E-0 e MlE-10 lvJOE-10 1. s8ol .0 sEle10 ~ g
*1 sl l621:1s 2.es03 n 2:.10e-n 2. E 3 . 6 23 61 I2 SE-sS 1

totetl 5.731404 5.7SE.04 s.755-04 5.751*04 1.7Sr1.4 5.7546
0 flux 6.011107 6.025407 8.214Z07 .021.07 4.02E-08

a ea2h: for-fIeld crIt based n Mis M liS, L00t, 20igdjmtu 40* h2o/ 8 u2 u actInidee Pato 147
pouer- 9.790-E-04w, burnup.1.767E414asd, flux- 6.0 E*02 T/c.um*2-es

ntucilde encentratln". g to nt
ha.1. * *1ncle rexctor assembly

4 charge 04440CC d "o**e* 8 C4CCC 8 ee" o d ** daha 4 23e89E01 2.96r#01 3 .03E801 3.101*01 3.141.e0 3.1 101
pbZe6 1.38E-01 1.43E-01 .6E1-01 1.528 -1 1.571- 1.571-01
pb207 9.245-03 9 S2E03 9.S6E-03 1.011 12 1.-04102 1.04E 2
pb20S 4.361E- 4.41-64 4.5n7-04 4.69E-64 4.t0E-04 4.OE0-04
pb203 105oED J.iSlO ~61o r It1 7.9"A1 6.12E-10 I.12E-10
pb21 2:.42IE- 2.45E-64 .49-P 2.535-W 2.57-w 2.7-E04
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Pb2lI 4.461-11 4.I11.-11 4.161f:11 4.623 1:-11 44 1- 4481-11
pb2I2 2.971-11 3. 51-11 -3.011 .1113.11 I .ieu-II

5:21015.613-1C S.71-1 Is8-0581-05011M211 .010 01001 010.00 .01.0 .DE.0
b1209 2.191-02 2.281.02 2.371-02 2.46-9 2.6-0 .510
billS .010 .01.0+0 .001.00 .001.0 .6013010 .:0601.010

bfill 1.491071 1511-07 1.531-07 1.56-07f 1, :;~~ 21.50-0I
bfull 2.651-12 24671.12 2.701-122.71 1* * l-2 a.711
bill2 2.:11-1:12 1.69:1-1w .91:12F 3.711 .01-13 .91: .12
bIl 3 .5-1 .9-1 1.21- 1.661-1 1.9:10H .90110
bWM1 4.101-10 4.171-10 'r- 0 4 j1. ti1EAC 4.36E-10E.1 .69-64110 .44 4.I 06 4._" 0p.211. .01.00 .01.00 .01.00 .01800 .J00 4.001.06

II21 2.9,21-1 2.91-1 2.9191-1 3421-1 3.061-17 5.06-17
p.12 1.481-2 1.2-2-22 221.561-2 1.I -2 1513
p.13 2.431-1 2.49119 MU71-I 2.C1-1 2.651-9 r 51
p214 56443 117 Ole-I .911 601.19 6.011
p215 .71-1 43-I .511 .791-1 3.4-17 3.04-17

Po210 .9- 66.1""I 91- I .691-1 E.111 I 79EP I 6 S ' Il 1.19"f
'n2II 102-3a41 1. : :P 1.01-20 1.111- It. lal-a 1.08E:43
a-n219 9.16-1 0243-148.51-14 3.44-4 6.5114 1.SSE-14
rnllC 4.31-4 4.41-14 4.491-14 4.541-4 914 4.2114
gn222 1.13-71.151-07 1.171-07 1.i91-7 1.291-07 1.2211-07
p.222 1.1140 1.7-25 1.191-a5 1.21-251 1221-25: 1.171-40

.223 I.43-0 2.061-08 .0-8211 2. 2.133 1-0 .1-08
raU4 2.451-1 2.3521-101 3.55-IS 25-10 MD .61-10 j.7110
re2 a.903 8.61-08 31-00 8.70-0 1.71-03 9.171-08p.224 1.753-C0 1.71-01,12 1.791-02 1.021-02 1.8,:,, 1.4-02p.22 8.21-l 8.41-118.51- .61- 1.61-I 681-1

s a2 4108561C 5.7-08 5.681-08 5.991-n 5.99-CS
.CHIP 1.11-CS' '1.433-O*S 1.451SE-CS 1.461-C 1.481-05 1.48-05,

.c22 l.01:14 1:01.1E4 :0411 .06E-14 1.I1-14 11.01-:14
th226 .41 -9 .711-24 RE-2 .0-4 .124 o.f13
th227 3.291-CS 3.321-0 36-8 .40E-08 3.441-08 3.441-0

ah2 -7 -* .1-1 4.171-08 4931-08 4.991-03 4.901-C8Ith9 1. 91-021.431-02 1.46 1-0 1.491-02e 1.71-012 1:7 DIC
th20 6.651-C 8.781-Cl ".91.0 .03-C E.6-1911C

1h31 275-0 3.2-93710 3.741-09 3.751-09 2.7-09th23 0242-091 LOSE1-01 2.091-01 3110 .6-l211C1h23 4.0-84111 .611 4. 43E-13 4.62313 4.621-28
h2'34 5.6-75310 5.610 5.:-0 6-7 5.361-0p.231 2.2-02 2.151-2 2.111-6:2 a 2.1-0 2.21-0 2 2.233-02

p.232 3.9E-26 90-lot 9.I I 9.21-1 .331Il 9.31-26

.ms~h: fmr-f led crit based en biw 1SM.15 3.O0wtt. 2C0ied/etu 40% Usot IX uo2 actinides pae. 143
power* 9.79*t-04ow, burnup4.1.8768E.O4naud ftsua 6. EZ107,Vca**2ssec

C nuctida concentratlfqs, gran stags
bass aIlaIt*reatorasseebLy

charge *.**. d .. *** d ****, d.~: sjtfl *0d#" dp.233 1.4123-06 1:416,1 1.18-6 MIR413-6 141E-06 1.411-06

P.?34- 071-1 t8:071-I2a 6.7112 8.071-12 I8.17112I.7r1
u230 5 073 .31-2 5.012 561-1 1-2153-6

u230 1.671-621.751-06 1.7801-06 1.6#0-06 A 12-06 11.7-0

u233 4.441-Cl 4.5011-Cl 4.571-01 4.431-01 4.69E-01 4.691-01
U234 1.0111 1a01I 0 1.611101 1.021401 1.02E#01 1.021401
v23S 6.651026 6.5102 6.641402 6.641*82 6.43E402 6.63140



Sep 03 15,43 199 M13 Vaowsu 11 9.sm BOAMODOO001717-0200.010021 Sly 00 A7TACNXEN7 NIX- Poeg 114

.236
.237
.238
.239
.240
.241

unpZ35

.126

ap9
a200

ap41

-3
pu38

p.40
pu2I
pu242
puZ43
pu244
pu245
pu246
aa239
110140
a1124I

Ja242.
aia242
a243
am244m
0.244
W245
sini"
Cin241
6n242
C.243
CM244

1.U38102
1.30E-12
3.631404
7.491-23
2.561-35

.01O.00
1.88-13
4.921-25
1093-06

4i014012.sE-1s

1.00E-S
MWEOD

1 .94-29
1.S71-24
.040.00

I.60~1.

1.111-34
4.621-32
1.491-03
1.671-07

1.871-07
.001.00

3.431-31
1. 06E -39
.001.00

1.69E-35

l 9E:14

1 .49E-0

1: .4102
8.431-07
3.431E04
7.41E-08
2.01E-35

.4001.0
2.0171-12

.921- 13
2.111-06
4.091*01

.391-1r

2.11-10
7.35E-14
5.501-03

.121-01

1.646-14
1.39E-24
1.391f-35

.001.00

1.491-03
1.701-07',
1.Ol1-11
1.90E-07
.1 OOEOD

2 74"Ee
1. OE-22

2.n5E-es
54SE -12

1.}91-02
8.041-07

7.491-08

2:071.12

4.92E-15
213E *t

3 431-07

2.403-37
5.35E-16
.01*6032.721-10

7.735t14
5.503-03
3.0,33*05. 121-01
5.06E-85
3.461-05
1 671-141.521-24
1.521-35
.5001.40

1 .011.19
4.42E-17
1.50E1-0
1.70E 07
1.361-Il
1.943-6.7

5.56E-16
Z.99"-36
.601*00

1.95E-22
2.751-09
1.553- 14
5.591- 12

4czet

1.391*025

31.491-0

2:1OE+40

2.073-12
4.921- 13

1.9SE: 14
2.431E 30

5.06E-05
3.711-0s

.90E 014

.165E *e

.001*00

1 .lE-13
1:71 ag3
4.UE- 171. .sort

3.421-1U
3.251-36
.601600
3: t1:11
1.541-14
5.4E -12

I.893402
*061E-87
3.434,04
37 .09E S
3.4'11-35
.00COO

2.:07-12
4 .921E13
2.171066
4.09E+10

I:nc-:eO001.00

572. 15EO5.50E-03

1.9131-14

I.PE-24
1.J0E-35
.450100

1 5E *e51:t17I
1.5011-03
1.713-07
1.373-11
3.013 -07

.001J10

1.541-14

5.801- 12

t.29E-t2
3.431*04
7.101-33
3.413E 5
12E 02S

1.40-7 13

M .13501

4. 11-05

17m es

1.801-24

UWE; I

.001*00
I.00.00

1.02E-34
4. 65E-32

1.331-03

1.481-07
2.141-12

1.31 -39

.00 X4

*.4E 1.0

1.401 14
4.916-12

0

0
0
0
0
0

eas2h, fr-flotd Writ based on bU 1515. 3.00uts, 2l diatu e40 b2o0 33 uo2
powers 9.7901-04eu* burnupi.776E8*Q4fd flux. 6.01*f+0Tn/u2-sac

nuieltd concentritfone. grge atoms
basis a single reactor asasembty

char.e *^**- 8 *** * * *4 ** **8 ** 8 bss*s; d .
cE245 1 17E1-14 1.19E-14 1.221-14 1 UE-14 1.26E:t4 1 -14
eIRz4! 2 3 l 9.5ee-tr *.9E IT 9 116* t 1eef l.6t-1
e.247 3.47E-20 3.62E-20 3.77r-2O 5.933-20 4 091-20 4.09E-20
ea248 9.793-23 1.051-22 1.12E-22 1.191-22 1.26E-22 1.26E-22
en249 .001*00 7.9 31-4 3.52E-34 9.071-34 9.45E-34 o091*0
1m250 4.551-J8 4.92E-38 5.311-38 5.73-38 6.1SE-38 4.1513J
ex25s .00100 .0E0300 .003*00 .00100 .0E000 .001.00

totals 3.731E04 3.731E04 3.731+04 3.73104 3.731*04 3.1nt*04
fIux u.011*07 6.021+07 6.62E107 8.02E107 6.021-03

Iq array has 20 entries.
Sq array has I entres.
3q array has I entries.
3q array has I entri".
4q array has I entries.

nctinides poe 149
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0 S4q array has 12 entries.
Ilibrary Informatien...

creo'-aectien date taken fru positiln number 17 *t library en unit 33.

seeele onete control aodutc cas2 tibra r
ured 'dependent neutren etrun fr each ot the bove pasesa

pass I ppiaestart-up fuet dranlitles
pcas " Ippies dd tie deneities of nth library intervaL

first librIry updated was...
peas 1

seats-stem centret module ses2 librero
used a time-dependent neutron spectrum r each of the above peases

pass I applies etart-up fuel denstiiles
pass n eppiles aid time densities ef nth library interval

first library updated wia.s.

areli- uir *rt sen-s binary working tibrary--id a 1143
a made from modified card-image erigtn-c libraries of scale 4.2 C
* dat& from the light element, ectinido, and fission product librarlies

decay date. including gaen end ttlet energy. are from endf/b-vi

a neutron flux spectrum faeters and cress sections were produced fernm
the Opreses2a case updating allt nuctides en the scale Oburnup

t library

fisalon product yields are frn endfjb-v

*heten libraries wee an 1I-energy-greup structure
the photon data re fre the matecr photen date base.
produced to include bromestrahtuns 7rom uo2 matrix

see Information above this box (if present) fer tlter updates

O ee-aeaeeeaaaeaaa..eaeaaC*eCC*aieOOC*eaaeaaaC*aee..aaeesaeaeiaae**.a*a*ae..eo.e

0 other Identsficetien and aess of library.
0 date set n"mas ft33f001
0 @8/1P996 date library was preoduced
e 1r69 total number ef nuctides In library

689 nuabhr *f tLsht-element nuclides
129 number of actinids nuelides
St9 number ef fiesien product nuclides

0 7993 number of nonboe eff-diasonal matrix *tomenta

1 saa2h for-field erit baced en ba ISOlS 3S00ats 20t0d/tu (I h2e2 SS ue2 pece 150
powers .00w, burnup. 19662 wad s flux- 6.3 trn/cmn2-aec

0 (note, k-infinities l ed endmoderator a eorina ire correct Aonly If correctly welihted cross sections are applied.)0 finlel andstoarsa. d b rtin d C**C& " d eaaae"a d aaeaa"a d
productions 1.261tt E.06 1.261179E.06 . 60578.06 I.2599751E06 1.259371E106 1.2593641+06

b srptens t.025d8U8Eg 1t.0254930 1g252s73E.o" 1i.25016706 1.024925 8 D. 1.02485E+.06
.. ifinity 1.230177100 1.129839E#00 1.2295821+00 1.2291641.00 1.22182%9+00 128210

0 initiel Caa*d a~a.d aa..d aaeed Ciaad
actinide
ebsorptlions 1.008313.06 1.0082268.06 t.007939E1.6 1.007650E.06 1.0073601.06 l.n056E06



Sep 03 15:43 1996 file llam tuf .sm 35AUOO0O-01717-020000021 REV 00 ATTACNNENT XIX - Page II$

hor-ctinide
abs frees. 1.6744201-82 1.6827341-02 1.690981-0E-2 1.491561-02 1.70732rE-02
sas2h: far-tlid crtt based on buY 1505I LOOutS 20owd/stu 40* k2o/ 0s Uw2

fraction of total *
6
5or09ton rate

pover- MOOIY burnup. 19662. md flux- 6.C3 1#Dern/r2-sqc
Inq Iat 00*0*** d **-**** d ***** d 0***** d ***O** d

smI49 5.441-03 5.445.l M 544E-03 .44-03 5 .4410 3
nd143 1.811-03 1.831-03 1.51:-03 E.etr 1. lOE -0
Oul5 1.72-039 1. 41-6 ' .731-03 . 61 039 S 1.771-03
rhIOS 8. 10 .3 9 - .4- 93-04 9.St0
tOM9 9.145-4 Is 19101-00"c5s33 4.51E e4 4"4E4 Is Sitt I" : 1 :OIg 4Is.04

edi'42 .1-04 3 401- It .r' .04 3 21-20'4

e5 1 .0E4 .825-04 1.I4I.04 1:041.04 1.88-0 .681-04

MM: 1.s-e 3.M6I 1. 8E-04 1.24-04 1.42-0 0 1.UC-4

as~ 'E 7XE S' la U9,71 s:,: ' 92E: s 5 7Ee ' M1E ~

b03 IR7 HU06 eS25E 8S SS AID5E 0O '6 s 1 5

hr 03 1.101-04 j.121-04 1 13E:00 .141 1.141-04
*De9T 1.04104 1. E1-0S4 1.406104 .081- -1.094 91.-04
ed113 1-05:t 1:P: t *E:0e4 I.3144 *031-04 1.04
out53 r r. 10 5.47-0 z.351.0S 8. 3e -03
Mai~ 6,081.0 i0-3 .8-0 1OS .7538713
r141 7.73*E-01 .131E-OS H.il-l t.515E06 8.111 - 8.611-05

4dlOS 3.311-03 6 SE-06 :06 .E89106 3E3I's

ON3 56. '061 1-05 1.03 .17 1-| 0 3 1204E :I-Og

l2 301-0 01-: .1290 1. pEg 71-OS 2.7-
d14S I.5-St910 * -as.0 .61.5 .0':S'.50

9dlO 0 7Q 7 E75-06 7.901-6 6.E0-06 .l5S-06
gr 9 6.51-06 2.9S1-0 1.771-06 6.031-06 9.0T 6 6.931-06
oUl0 I9-.31-6 6.401-06 o.471-e6 6.55--56 l.4E-e06 1.4E1-o6

.12 .7 .- 4-S .461506 .2-06 *.581t06

gel ~ ~ ~ ~ ~ ect I I oc s e c

ftd146S 421-061; IT:35.0.4381-f6..4- 4.41-0 451:-:0d

i-r 91 3.619-6 .46E0 .4-6395-64010 .031-06
0db? 3.011-06 1.61-06 3.931-06 3.91-6 4.04106I 4.010

b.133 3.64-06 3.681-6 3.73T-0 E.7-63110 2306
.094 1.421 6-0 "6 345- 4.916 .51: 06 1.5-06 3510

3.132 3.133-0 S.7-3.1-56336 :5066 1:.201-06
-*4 90 8.02-6 .1- -0 .330 .a10 01-0 380-
MoIM 3.055-0 8.7- ,1163110 !32E:106 .151-0

.1346 4.021-0 3.46-41 1.610 K4 E 41-6 8E1106 .111-0"6

r912 1.1-0 51-61.1-6 .57106 1.51-6 159-0
TI 1.3"81E-06 E.010 1.210 1.4-0 14510 066 21.451-06

WNS IME: :119fricion c tItol 11otIo rt

1.00su, hunp 96 mdfll60E.7~.*-.Inta 0** d.... ****d *s. d *1**

I.70723SE-02
fissln products

fission products

page 151

page 132
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sr 96 1.261-06 1.23E-66 1.29E146 1.311-06 1.j21-66 1.32E-06
adISO 1.151-06 1.161-06 1.S-61.19E-06 * 9j16E:6 1: IjI.661
ge136 1.091-06 1.111-06 .2- 1.1SE-06 * -61 106
edil 6.621-6? £:741.0?' 6.361-6? 6.991-6? 9. 111-67 9.111-67
br 31 a.10E-67 6.201-67 3.301-37 3.401-07 a 491-07 8.49E-07

rb8 7.761-0? 7.868-6? :iE-0 I.04-0 13.0 .131-67
0154 6.72- 76.861-67 T.6-7T23160,71 .64,11-6071 7.411-07

at5 5.451-6 6It7 6.51-7 5.591-07 1-07
1e130 5.01-07 .1016 1161-6 5.910 5.8-7 52
tb 37 4.471-677 4.52.? 4.57167 ::'461.?4610
MaISS 3.451-07 3.761-of 4:716E-3* 71 7 8E681
pdlO6 3.261-07 3.31-7 51-7 4 E ~0-7 1:441-07 3.441-0
so 77 3.26E-07 3.301-07 3.34-6 ;.31-73.421-67 3.421-07

64 1:19 73.131-077 St11-7 . .7 68-07 .2 SE.07
rulaO 1:1~ 1107 I .8-6 11.71:138.7 .21-07

rlG 1.3961-0 1.1 7 E9:107 .6e0167 2.616 .44dyl~~l 1.671-07 1.9O-7 I,- 7 .961-7 1.991-07 .991-07
III~ 1.731-07 1.7-107 1.7-717107 1.613907 13-67

a. 79 1.621-07 1.64 -7 1.5-7 1671-67 I.6.7 o.r16
WM16 1.361-07' 1.39-6 1.42E-67 1:4.61.67 1.491 07, 1.491-67
WU2 1.6-7 I.1it1.7 1.43-0 1.451-07' 1.47-07 1.473-07

11a134 II 01-0 1.33-107 1.341-07 1391-07 1.3-0? 1.431-07
ea163 * 81-07 El130 1407 7 : 1.71-07 13007 1.301-07
kr 66 1.131-07 1.20E-07 1.211-07 1.221-07 1.241-07 1.2241E07
1021 1.141-07 I.5-0 .1 I0 E.310 1.0 7 1. 0 -7
pdlO6 8.921-08 9.131-083 9. 3 51-08O' 9.531:.68 9.301-0 9.81-08
Ou1S2 8.971-08 1.111-07 1.121-07 1.1I31-07 1.138-7 .910

bl9 .161-08 1.8J 08340-08-08 a8 3.5 a6 a.616
a',3 .1-04, 7.901-0 a.001- 018.91-P S191 U63 .193-08
buS5 7j210 7.821-6 7921-08 8.021-08 3.121-0 6.A1-0

IdS 6 4.410 .31-08 6.6-86.5-84.5-8 6
vd 93 3.21 685.98808 6.15-68 .3-0 .0-8 6.501-68

cdllZ 5.901-63 1.981-E08 6 .61-08 6.141-63 I 021-0 6.2"168'
dy162 4.161-08 4.761-08 4.3E-08 4.411-08 4.48C-168 6.1E.818
dy144 4.211-08 4.281-68 4.31S-08 6.411-68 .41-8 4.431-68
en0,1? 4. 1E-08 4.243-08 4.21-0 1-8 4.316 4.0-08 4.60-63
to 6 4.101-08 4.14E-08 .9-8 4.28684.16 4.IS8168
:d11 I .6-0 .910 .610 3 .891-03 ME * 3-8 731-03

'dll 3.061:1-0 A.11-0 3.9-8 .8-6 .710E.330
di1 .710 3210 381083.2-8 37616 8-0

so 96 2.98"- I 3.61-P 3.E-8 l.0-8: 238 10

br 79 291-8291-81O
1: *1-68 1 * 108 IP.25.0

enilS,0 2.931-08 MII2.96 9 t S 91-08 8 .4-83 0716 3.071-08

ulS 2511-08345 4.559-34.510 :6.865108 .:dI-08
ar. 183 2.-171-03 2.201-08 2.221-08" 2.251-08 2.710 2.S71-
sa th far-fietd critb ased an b~w ISMS 3.600ut /ogdltu 402 e SI U02

fraction .9 tetal a~eoten rate
powiers .ODmw burrnu . 19662.m~d flux. 6017nc2-..

insta 4eeee ge.*e* d 4....* d N C4~~ ~amc 4
p.147 2.308-08 6.543-08 6.5se.08 6.553-08 6.551-08 2.151-03
e129 1.SE1-0 1.6110-08, 1.951.0 M .946 1.961-08 1.9"1-08ae30 1.431E0 1.10 I.SE308 1 E-11.0 1.621-08 1.621-03
cc 2 1.491-08 1.513-68 I SE-08 1.541-08 1.56E-08 1.56E1-03

ha136 1.331.8 1.6-08 1.36 8-68 1.413-08 1.441-0 8 1.441-03 I E0

1
0

0

fission products page 153
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WnU 1.301-081.38 1.11, 1.31-0 1 *351-0 1:bt-08 1.36E-08
as 73 1.171-08 1.61081.0108I 1. 316 I.2-OS I.22E-96

1.7-S .910 .110 1.3-81.121E0
t' 12 9:2E-09 1.021E81.6-0 .072.08 1.10 I.S10
I.r 02 1.001-08 .02l ~ .018 .61.08 1.08E-08 1.11E-08
WU12 1.021-08 031. .0105 .06-08 1.071-08 1. 1-08

as 75 6.17r-09 65:S I.310 712E-0 7. jOE- 7.10E:O9
Iu15 46.Is 09 S.0-96.1-96936-09 9. S1-09 6. 21-09

!m113 5.3E-09 SA.991-61 9109 fpl-a 6131.09g 6.HE-09
sIS .121- 09 4.171-0 6.215 -. 6 31096 1-9
dau I .521-09 1.110 36659 41-0' .10-1:099 6370E-9

sdll6 ~~~.661-09 01-09 51-19 1 *501-SP 3.~~~~~~E1-99 :.E:1-99
ma120 2401-~09 .631-09 .10993710 .3-9 E -09

n. 73 ME-091.99-9 I.1-9 2.3E:9301093010:10l 1 ff- 9. 956-10 91 1.021-9 .0E 061-0 ,9 1 081.09 1.061,0
-10 9. SE15tO9 21-01 9.46E-101 0:E1-100 9.601-101
10.51-0 9.1-0 .261-10 90-10 9511oct37 6.331-1 I.4-09111 .6-0 .4-0 .91-19

s76 6.691-10 6.7-06511 .I
1 010 IF 7.1-10

II12 1.1411 761 .0-01 1-03611 .11
ar58 2501-10 2.151-10, .1: 1- 10 3.676-1 3.731-10 231-100
*a116 1.961-10 ~ ~~2.061 2.6-0311E1-100 S:16E-10 2.16E-10

ot4 IN711 5.2-06521 .3-03741-10 2.091-10
W.26 1.99110 .611 .0110306-0 711 .011

nb 94 931l 9.1-19.556I U1.06100 1-01:0 10'1.100

kr I5 1.03E1-0' 1.331-10' 1.31-10: 1 .346.10 1.349101 190'11-100
1.122 8.331-11 0.631-1 1~~~.641 If I.511 !.1:P11; 9.01-

so76 7.a11 I.276- ZE.21 I .1-17761 7.4-11I
or166 4.841-:11 4.:936-111 .2E-ll I 51-1:5.01-:11 5.201-1
go 74 5.2-I3976-l 4.21 .0711 4116-16 116l
Cr so 2.631 374111 301I .911 .611 011
go72 :41-l 2.92E-11 2.951-11 'E'l .9-1:1 31-Il .031-11

er167 .111 .3- 4191-12 5.03E-12 58.161-2 .1611
1.1E .32-1 343612 3.5-2367-28-112 3.301-12

Wa 90 .61112 3.77 1-1 3.771-1 3.77-12 1- 12 119.1
~~1~2 ~~:J11 I.79~~12 1.81-21.531 3112 1E1

njIO6 6.361~~-1 39.771-1 9.73612 9.79E-12 9.0-17 .111
CO9X .311 11 .5321-4E16 .311 4.71-1 3.341-140 St51-1

sbt 2 4.9-1 353-4 J6-6 3E6-12 3.1 21
osH:frf11 r1bedehI.II 3.0..l lgw 9Et 41 hd 3

ob126 1.501-1E 1.61-16 1.69,1-14 1. .7-164 [1.21-14 S.561-16
t.127 1 .01-416g4 2.191-12:4 1:.19EI1-3 2.011 331-21.6-16

nb9 1611 3.2-I .6111361-14 3.6211-14 3.59-1-I
08109zh 3o-fl.021-1 bas8d on b1.61-IT 2.031-17 2.111-17 40.661-IS u

orl2 95 5.194 I.967-14 391.E14 1.901-11 3 .90E14 1.901-IS

ob O 2 M 1.016-0 3.76-1 62.5E1 3.581-15 3.58-I 615-19
91" 1.1-1 .2E11331-11 3.34-117 I31T 1 1 361E-19

J6160 6.091-210 6.921-16 64.091-14 5.0,61-16 5.13E-14 1.37-20

aeoih: fur-field irit booed en btw ISuIS. 3.0Owtt. 2Oowd/mtu 401 hid SI u*2
power. 9.790E-04. bu rnup.1.9662 +04mmd. flux. 6.0 150 n/c. 4 2-ae

flissen preduet page 154
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0 muclide encentrat1ins, Gres Stems
charge ** ~ ~ ~ ~ bais a nggoreactor assembly

chz~ ****-* ***** d ***l * {^gt de *ter ** b
h 1 1.2E103 1.1331-3 1.141- 3ll61n 1.1 173--3b 2 3.31106 3 37E-06 3.411-f6 1 .43E-6 .soE-6 1.50E U

h " .1.00 1.:39E-3 1.391-3 1.401-15 1.40E-5 .:00100
he 3 1.591-6 610E-0 1.613-95 1.62E s1 1.630O 1 646-08
he 4 l5-0 1.17E1-04 19 to 04 1.92E-4 1.941-04 1.941-04
he 6 .001+0 .00E+00 .e30100 .01.0I .0010 .001.00me~ U :~1 I~S I LC:~:*5 33: 15

ma 253~ ilo 7. 31.03 7. 31.03 31e53 7.£1 7.531. 3N8 24 6.421-24 6.421-0 D .E- J 9 6.431-I9 P .43109 .431E-29
ma 24m 1.06t o 1.061E:5 1.061-25 .061-15 1.0E 0
no. 25 5 51WE 9 5 .63-24 5.761-24 190 *4*.031-24 .031-9

I 24 1 51-1 1.471-ES 1.431-3 10 1-01 1E 21s l 1.121-01
no 25 76911-07 _ . 21-0 .s-0 3.53 -07 3.651-07
mu 26 3.3-S 6 3.t. 3716 3.431-06 3.4 -036 3.4916 03.9-06
ma 27 :.291:I : 'S I:H :1E;OO
as 2r 4 699104 91.04 4 e91.4 * m e4 4991.64 4-991.0
l 23 471r-E26 4. 4.E CI *7E 61-1 741 *. 77-11 4.716 26
at 29 4.651-39 * S.6E-2 4 6E1-22 4 .73E-2 4 .9-22 4.63E-3et 30 .601.00 1O111-1 14 1 591- 1.191-51 1 241-31 .OE:001
al 25 .221-01 .271-0 . 2E-01 14.E3-01 4.421-31 443-01
at 29 7.15E-U6 7.31106 r 'SE U n11-06 7. . -06 7.061-06
CI 32 51.0 29E 1 34 10 1.012 7 1.UEl 2l UE-10 E.31-2

tetate S.751 nE~4 n~e 5.751,4 s 1rsE0e4 a.s5.04 :o. s 1.0
0 t 2tux * 46- 256 6.021407 6 .478 612 4:S9E3 2 4.031-0

easihi far-field erit basd emhi hall0,=d 3.O°t, t'Ogwdfintu 43 hl 3 c 2 actirlmd. paoe 156

power. *.7901-04~ b31u. 159_ I1.04mw fl1 04231 .U + eu2-

e 30 maIda eIncentttoen gra ta

charge ~*4** d*****~4 * *S****ede** t 1 d **~*~***
he 4 J.1.0 3.231.01 4. 21.01 4.374e01 344.01 3.64410

of 1.29 -t 1 82 t1 t2 1t1eEe-061 175E1-S 1.71-ES 1316E061

pb205 4.300-04 4.1* 4~e 5.3- SX 51-0l 4 5. 61-04 5.9a61.04
pb209 s 121 loe 29-10 341-0 U.3-1-0 e.SE0 E63 10 4 1E-10

'I1 116SE 11 2£ 411-2 42.tEe43t- LI f 62 S:12E 1:606 a2t~E£§

ta212 3.111-11 5.301-11 3 243-11 .2 9 1- 3.11-1 351 E.4l
3f21x I 650 .090e 6.02147-10 1 031-10 6.211-0 6.211-10
bf 203 .01.00 .601.0 .60140 *6040 *001400 .001400
bl209 2.S61-02 2.651-02 2.7nc-02 2.351-62 2.951-02 2.951-02
bl2lem .601.00 .001.00 .001. .301.60 OE0.0 OO 001400
billS 1. 32-87r 1.010 1.a316 I 1~ .651-0 1.675-07 1.671-07
bS211 2.771-1 .SE 2 2.33-12 2.S61-12 2.691-12 2.901-12
h1212 291 -1E 1 .04-tO 3.671-12 3.111-lo 3.143-12 3.061-12
b1214 4.361-10 *.421-10 4.491- 4 5£10 SI-S 461-10 4.11-10
p.210 4.3 QE 06.431X-06 4.491-06 4.561. 06 * 621.06 44621.06
pow11- 9.70E00 .001.00 .601+00 .001.50 .0 0 .001n/ O.00

S
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P2 1.551-22 14601. 2 11
p.213 2.51E1 1.901 929!1 E1. 16 '9L 19

3011
p.214 6.601- .081-1 17:13-I * 61 7 6. .7 6.35-1
p25 Be 117361 71?317 3.971-17 4.011-17 4.021-1?
p.'0216 1.131-16" 1.1-1 1.e316 '*' 41.1t 1.I51-16 1.231-16
P.2118 6.793-I 6.1 2311 6.991E 7.03 t .9. 7.191-11
,r"216 .0-4 1.32 11.1111.61..171.-Z 1.121-43
r29 E. Ei:t 11 .~11 E. 211 . -14 1.941-14
pp.22 1.. 31 4.1 E-144 61- IN * 11-14 4.72E-142111 IM140' : 19. L hI' 2.31
1`0223 1.17-39 .3125 124-5 1. 61- * 7- .2:23-4':ST3 2.13H-0 .1 lo0 .1 1-0 2.1:0 I 2 4 1-
P0224 a.571-10 -10 I.6lo10 2jE2
r.22, 6.71-08 9.641.03 9.21- 19. 7108 9541-08 9.541-08

a 26 1.1.-02 1.671-02 1.93-2 1.921-02 ".5-21910
1`.223 S 21-11 I.91-1 9. 1E1 .5I 9.40E- 11I~t:
ag225 5.991-03 .1:101-068 6: .2-0 6.331-0 6441-:&

sc227 1.48-95 1.50105 1.111-5 1.531-0 151-0 6.451.08
ace22 1.081-14 1.9114 1. 111-14 1.3-14 1.31 U .1E114
thz2 1 .71.39 .601 4 607-1 6.~ 4 ':IIt 596 X3th2 .4-03 3.41E0 3.521-0 183. 19:1 3.601-Oa

thz22 4901-03 5.053-o8 5.111-06 .16308522-8 I 5.121
1h22 1.721-02 1.76E-02 I.791-002 II210 16 N-2 A.6102
th230 9.163-01 9.281E- 01 9.1 9 9.1-I 9.510
th231 2.7109 93.71[-09, 3.909 3.61-95 9 IN -0I
th232 2.161-01 H.19101 0.11-01 3.31-1 3.01-01 2.30-0
th233 4.821-28 4.901-13 4.081-13 I.s11 5143-13 5.143-28
th234 5.61-0 5361-07 5.363-07 5.6-7 31-07 1.630

p.23 221.02 2.21-02 2.281 012 3.0 2 .3312E 310
p.232 9.331-26 9.441.1 9531 961I 9.711 9.771.26
saa2l,: for-field arlt based on Istv M~ISS 3.9wtX, Zogwdiatu 402 621 62 u*2 actfnides1 page 157

powsev P.ME0-04..w burnuI.#e .421.O0ud fiux. 6.U3E.57nlW*2-*ec
0 nelid. comcentratlens. gram atoms

sharge *..... d ~ ~ basis esingto reactor assembly
chre *****d**&** **** d*** d *~**** d

pa233 1.411a06I141E-06 1.413-06 1.413-36 1.41-06 1.411-06
p.234. 1.813-:11 1.81-1- 1.61-11-11 I -1 1.1 .1-11
p.234 8.071-12 6.07E-12 61073.12 .01- M II12 .7'1-12' 60711.-12p*213.401 .10 0 03.0 .001.00 .00E*00 .001.00

P! 3:135 s. ed:.1- 5.811 5912 .01205713
u231 6661-162 I.77-17 11 891.17 9.01-17 9.131-T 9.131-32
u2321 1.751-6 1.841-06 1.86-06 1. 5- " 1.901-06 1.831-06
u253 4.691-01 4.761-01 4.821-01 4.01-0fO11 4.951-OW 4.951-01
u234 1021401 1.021.01 1.021.01 .01.0 1.02.0 1021401

123 6.3.0 .43E102 4.62E#02 A.6.61102 6.613402 6.611402
u236 169E.2 02 2E .199E02 I.90E.2 1.903+Z .02190 02
u237 1291- 12 8.61-07 6.081-67 6.09E-07 1:1 1.7231-12

.2381 3.631404 ).63E+01 3.63E.01 3.63E+04 3.01. 3.3.1

.239 750-3 .4,911-08 7.101-08 7.o1010 7.50-08 .511-23
u240 3:611KSS 3.921-35 4.21.1.35 4.58-35 4.953.351 4.911-35
.241 .001.00 .*00E0 .0.0 .0.0 030 010

np235 1.603-13 2.071-12 2'0'7'1-12 2.31-132 2.1371- 1.3639-13
np23

6
a 4.921-28 4.921-13 4.921-13 4.92E-13 4.921-13 4.92-1-2

r*236 2.171-06 2.9-06 2.211-06 2.231- 6 06 2.253 06
,p237 4.093401 4.091401 4.091+01 4.191.40 US81.0 4.081+01
r#238 3.11-1 3E3-0 l.810 3. .07 3.641.307 3.121-14

,p39 1 763-1 IOIO .8-51010 1081-0 I 1.081-3
np240a 3.0813 :3.346-37 3.6821-37 3.: 916-1:30 7 4.22 1-37 4.23E-37



Sep 03 1543 1996 91s Wasm.: tufft.sui litAOoooo0-01717-0200-60021 REV 06 £TTACKNENT NIX Pae 123

n20 l.If.I 1.361-4 S.37-16 .371-16 9.Sl.16 1.5W e3
np261 .1.9t~~DE .00 * .001.00 :.0E00 *E010 .60E 1.co

pu36 .610 E-.110 !.:2910 .72l1-0 2711
pu2237 1.7' 1.3 21.1 '*E lg 16El 78El n gS2|

p24 0 E It-Pe 1U-14 1 -1t4 {.2E14 E8 3EO

pu2il 5 j~l. 3~g~eO l.1 3 5E 2 2-2 E 203 . 1. 321-g73
R 239 3. 16E92 1.}7E t10 1.7tl1 9.6 3.01 I610 917|16 I
pu260 1E;81-01 j .16180 1.151E41gt72 al:E 2. 1 B; 07 2E;I

2t51. 3E JE4.130 .08- 3.6 }6 ' 56 O .5 1 6E0~~*fl1- 3.331- .181~~-es 71.91-OS E:016 4.g:l.5
p33 * ,. .6.U 199-14 1.021-14 :.514 21. 219

eR344 7 S7E01 1.9lE-22 3.1 1- 6 1-3 3.471-36

e 239 5 -3S 1 StE S 101-19 162-19 *t * 55E941 4OE 4l
eRU6 4.97E-12 4.641-17 4.061-12 llE-12 IT 221-17 V 24tE 2
am826414 1.101-132 41.1E0103' '1101-3 1 .:5113-311- 1.511-13
am242e1 1.681-07 1.711I 110 .716 36 610
SAM a 1.16-1 t 1.371-Is 1.314-1i 1. 3E-141 'I 6E 141 361E-12
e.244673 1 20 261E07 0 1.S6E-07 2.111-07 IS 1-67 2.151-76
.244.0 a610 .0100 .6001.00 .601.00 .601.60 .6E01.0

2.26 .603.0 .001.60 .001.00 .001.0 .00.60 .6E01.0
cm26 7.7-36 1.961-2 1.971-22 1.715-32 1.-22 110-E;36

cm24 4.~v4 E: It2ve : 3Ee419nE 3.nE 47 e IE.

CA24 4.79-2 5.41112 .00-126.111-1 6.22E-12 5:121-12

sa*Zu: for-fielad crlt based on huw ISMlS, 3.O0utZ, 20cogdmt 401 htoI 81 uo2 actinides paso 116
pauwer 9.M90104ev, burnup.1.96621.44ud flux. 6.031.07"6*2-5*c

0 nuc4qd ercentrtteoB. or"u atoms

Pffis~ ~~~~~~~~bai a

ucd rg *tl&jk* nd ntl nrtoneerrnto oc fthe sembov lyc

E.1. 9-1-
4.91-0 6.16-0 64 31-0 4 601-3 .7-06713

W8 1.26-2 2 1421-32 I1311-32 I1- I 1.0-32
.29 .01.0 l. 3 - 3

.091-33 1.111-3 2-3 to01.00
cZIC 4.18-8 .6- 8O .141-0 711-31 a.218 82.3-38

totals .3.731 3.73-1043710 3:11 731.04 3.71.1 3.1404
0 1s lern602 7 6021407 6.03107 6.347 6.0308
0 lq arra.y h.. 30 etr~s
0 3q arrPay has I atia

6 3q array ha. I ante-Ias.3 S array has I nI-a
01 4qarray has I entries.
a 54q array has 12 entries.
Ilibrary information...-

cress-section date taken frau position numnber 1t of library on unit 33.

4acalea. s9tem control moduto eas2 library
used a '~adependent neutron SpetrtflU r eaao of the above passaa

puas: Opp"tam dtm donaltiesa f nth library Interval
fiprst9library updatfed usea...
pass I

/
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te:-. tm cntrol module "s2 g llr
used a r dependn n utron spoctru or .t of the above piese.

pass 6 pples sert-up fuel denatitles
pxts n apples mid tim densities *f nth library Interval

firat llbrarrvundatodwas...

*drelr ltr orlsen-s b nary working librery--id * 11U3
* made from modif Id card-loage *risen-e libraries of caet* 4.2
* data freo the light element, actinuda. and fission product libraries

decoy data. including game and total energy, are from endflb-vl

* neutron flux spectrum fteors Vnd creses ections mere produced from *
the uproeans ceas updating alI nucildes on the stale *burnup0 librery

fission product yields ere fre mnd6fb-v

* rhoton libreries use an U-energy-group structure
* the photon date ore from the master photon date bose a

produced to Include breosstrahlung from uo2 matrix

seo informetion above this box (if prersnt) for later updates

o other Identification end sizes of library.
0 date set ne: f tISfOOl
O 3/29/1196 date library was produced
D 1e97 total number of nuctides In lIbrary

6S9 number of light-sLement nuctides
129 number of metinide nuclides
S79 number of fissien product nuclid eo 7993 numbe o.f nonzero off-dit ansa matrix elements

I mes2h: for-fleld spit bsotd on bu l 5xiS, 1 .0OwtI 20wd/utu *0s h2o/ *S ue2 page 159
powers .&0M. burnups 20556.mud t 6 S. 0n/ e*2.cec

O Lasig o
* (note, k-nfinitle led and moderator ebsorptlons are correct only, If correctl weighted trots' s*ctina are applied.)

0 "~~~ ~~I ~ 1 o oee ea ee. d eceela. d **cotee. ***Sete d
pruttlene t.160136#06 ~1459330E106 1.25392t1+06 1.236311E106 1.2576991.06 i.2n7691t+06

prodrutions 1.0252441.06 1.5250331E06 1 2482 1@06 1.0246071.+6 1 243931+06 1.026338E+06
x fnfinfty 1.229101E+@0 i.28770.E00 1.228431.00 1.22109i1.100 i.227M5E#G6 1.2277491E.0

O Inlti*l e see d * eodeoee d aseecee d aecacee d
actInIde
bbsorpt ions 1.07740E.06 1.0744"9106 1.407157t66 1.00664.+06 1.006570E.06 1.606566E1.6
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3D 93 2.2eE-06 2.23E-e6 1.351-062.28-t6 2.301-06 2.301-06

z.13 2.110 o .1406 23 1. 6 -0 3.1 06 4O-6 1.38-06
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ra226 1.95-02 1.E8-02 2.00E1-0 2.031002 .61 02 2.e61E62
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* Z42 15E a7 t 1.3SE.-1 e . i 9. 2EU 22E 29 e .2f
aa243 5.11 I.16-072310 2.6-7 .910 2. 0107
aa446m .010 .0.0 0100 *0tP .00.00 .00,
aa244 3.69061-* 4.21.16 4.091.6 4. 161.16 4.23E -1 4.23E-31
*n245 1 16E-39 S.24E-36 5.44E 6. 6 494i1E6 11 9
a246 .001.00 .O0E01 .a01 0 .619 . .6 D 10

CIR242 I 1:E Ig 2IEe 9 .$E §et

cm2 4OES 4 1 114 .571-14 411-14
r-244 *.2S1E12 *.2E-12 *.4U1-12 .5-E 12 46la 5.59E-12

sul : far-field crit based on blw MSeIS, 3.0' O ~tlNCjwd/mtu 402 h2o/ 61 uo2 ectinides page 167
0 power. 9 79CE04o-Pau* np 60.6S0mad 31 .OTn~co**z-seca nuclide concentrations Ira atoms

Charge ******* d e*****e d *.****.. t *' d ea d-bly
en245 1.5E3-14 1.38-t14 -1.411-14 1.4SE 14 1.4E-14 tUE-14
.a246 1.091-16 1.11E-16 1.131-16 1.1'E-16 1.171-16 1.17E-16
enZ47 * 7Ie 20 4 95E 2 D 3¶hi0 * SDE 20 1SSOE2

co249 .01.00 293- 1:1fL 3 :1 :16:1 1:ien24 1D22 1 49E 221:E2 1t 2 1- *t-2 11 tE :122
ex249 eo-o12t3 U31 6 4U P 1 :g OE
egZ5 * 122 38 9 91E-o -3f 5let rltEX7 1 0tE S7
ca251 OE1D0 G.01. .001.00 .001.00 . E000 .E400

totals 3.73E101 3U731.04 3.731.04 3. 104 3.73101 3.731.04e flux 6.03E+07 6.03E+07 6.0 407 6.0410, 6.04E-08
o lq array has 20 entr eI.
0 Sq array has I ]te 01e Sq array tbaa 1ente
0 4q array has I nti s

0 6 array has I entries.
0 S4q array has 12 entries.
Itibrary information...

cress-sectian data taken frau position number 19 of library en unit 33.

pass I

9:::t.. e et ontrel *odule ssa2 librar e e
used a t *e.-dcp ndent n utren epeetrue for each of the above posses

p;ae I applies tarti-up fuel denslitles
pass n applies mld time denaIties ef nth library Interval

firet llbrary updated uws...cr 0
pee : t contret *oduto sI Mrs

uteds* ttm-dapandent neutron epactrunfr c* eh ef the above passes
psa applies atert-up fuel dea titles
peas n applies aid tim densIties of nth library Interval

first Librorr u~dtod uas..
fa a1rrju a

* prel-i lur arigen-s binary working library--id * 1143
* made from modified card-l9oa errgen-s libraries of scale 4 2
* data from the tight eltmnt, actinlde, and fllaten product libraries

decay date, Including gsma and total energy, are from endflb-vi
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* neutron flux spectru factors and eresr ectirlons re preduced fre *
hethe opresess P ccs e datins all nucil d o, n tho acace burnup Library

fission preduct yields ore frem endfib-v

* pleeten libraries use an 1U-enargy-sroup structure
* the pheton data are from the master oton date base.

produced to Include bromstrablung free wo2 matrix

sea Information above this box (it present) for later updates

**
C .othsr identification and Csees of library.
e data cet nasa: ftM3fOCl
O 8/29/1996 date library was produced
e 1697 totcl uber *f nuclides In libraryu9 number of llsht-.lont nucli des

129 number If actinida nut ides
879 number of fission product maucilds

O 799 **s***§*num*be of me"ntor eff;di Xonsi marI ix el nte

I aa2: for-field crit bcsed en btu ISM1S, 3.O~utS 20rd/stu 40S h2e/ 03 uo2 peas Iot
powers .00amw burnup- 21450.vd% tfux- 6.4OEiD7n/cmo*2-sec

(notet k-infinites cad and modarator abser ttwo are correct1 only, if correctly eighted cress sections are applied.)
0 i Iie d Ms"aea d Osda d ***6 d sese

preductians 1.2537i41 6 1.2530981. 115119*0ij:156163E.@6 I.*r62441*06 1.2562361.86
abs r tionc 1.024958.E06 8 .0247421806 06 I. 24 e6 06E16 7 f240871.86 1.0240821+06
1 infinity 1.2230641.00 1.2277M21#00 1.22738l.E00 1.227039e.00 1.2266961E00 1.2266951.00O Initial *ea*.** d eases.. d * d * d * d
actinfde
absorptions 1.0071271E06 1.0048321.06 1.0063SUE06 1.0062391.06 1.0059411.06 t1.005936106
non-octinide
cbs. froco. 1 73962i1-02 I.T4M78C-02 t.?SSU6E-02 1.7S6392E102 1.771911-02 1.7716971-02

1 ce2h for-fiteld crit bnsed on 3.w 155 3.6O0utt H0iwd/mtu 405 h2o/ 3S uo2 fisieon praducts page 169
O fractifen b toetal asoret on rete

powers 0e burnup. 21450..d. flux. 6.04g.orn/ca*;ssco in~itial *** d *.* d Leesase d eceesa. d cease.. d

sa149 5.431-03 5.43e-03 S E.W S 431-03 5.431E-03 5.43E-03
ndt43 t.9t-03 2.001-03 2.021-03 OS .05-03 2 0-03 2.071-03
*u151 1.811-03 1.82E-03 1.631- 114113 1.8E51S 1.151-03
rh103 9,671.0 E.8-04 9.891-04 1.001-03 1.1,1.03 I.0e-0
xe131 6.4 E1g4 . 31-04 4.60E-g4 :671-04 6. 41-04 6.74E-04
c6133 5.321-0 1.0-4 1.:3 4 1.91-014 41.04 .24-
WU47 3.S65E-4 S.72E -4 741-04 t.0 e4 S 4U 4 S. 41 04
tc 99 3.411-04 3.4411-0 .430 3 13-4 .541-0 3141.04
nd1454 .3E- 2.t6E-04 139-04 :%-4 2 .9E.4 2.96E-04

sD75 2 St-E a 21t 25M4UD£e4 25£§ C842BEeSdi~ 56-I4
me OS5 .9T1-04 

1
.
991
.
0
k JIIS11.4~gI44: J:05 14

*a°sO 1.49E-84 t 50E 8 52.4 14 e53 0 2 51 4
r* .E t204 1 25E-5 25E e4 26E 1 261-04

cd1S3 1.031-04 1 l1Se4 1I031-4t 1-3E1-04 1.3E1-04 I.631-04
uil3 9.021-05 9 .1310S 9*241-03 9.361-05 e71E-05 9.47-05

rUell, 8.61-OS 05 1.SE05 9.051-05 9.1:11:-5 9,25105 9.251-05
prIl4 8.4- .1-05 8 .- 6 7- 05 a It6-5 e8.611-05 8 .u6-05
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1.139 *.941-5 7.¶ t02S .7.^0t93 gS 7. 1.gX 7.653-0e 5 ^72251-e5

*dlOV 6.113.0 6. 05 6.11- .123- 6.I1E3es 6. 19-0

10, 3543.gX 5 05 i . 3- 5 .671-85 .1 * 3 I- C 05
sr 19 127 es t2 .ES lsE S 2E524E5 . 0 j.1.OS

J12 1. nE-65 lo, 0 1S s :.3-5 n1. 01s 40 .u1e-o 31es
wsd1 9 t.E-O .1.9-OS .19.6 * 32.05 1.6105 01.105eO

msOt -1.27E-OS 1.I1ses 1.323.65 1.323-05 O'E-Cs t.171 Os
,d51 7-I 4 .11.8 es r :-, OE 6Fp 2st4$tepdIO3 8.48-6 6.0-6 .7-66 .6306 .1 :8.6.6
xr 91 7. 3-06 7.3PE-66 7. 06 06 .4 E-06 61146 7.5 06

6149 6.931-066 7.808-06 *.0 86 7.156-06 33.0 ma 6 7.33-066

b U 6 OE06 CeEu40E0 s- 41E0 . erul~l 8.403-06 .671.06 8.71.3.6 6.123-06 6.91-06 .693-66

1:2 5.7-06 5.UE1-06 5.913-66 5.973-06 6.01- E6 . E033-6
d1 5.54716 5 633.6 93-06 5.753-06 521-06 .2 1-06

-4u 99 1.9 E-06 4.6006 4.116 4.821-6 4.9-06 4.941-06
usd146 4:693-0 6.73-6 6.6306 4-06 06, 4. I1-06 4 a."0.

d 107 4.71-06E 36 .3-6 4. 93-06 :.453:6 
4 c-l 06 4.511 06

nlS 4 13.SE U 6.17-06 .522E-06 6. 1. 6 4
bMISS 4.Got3-06 4.941-66 6.683-6 4.3-6 4.11-6 6. -06f

IZ~h 1010det c: do 7 51 sous dsuash0 sw

eel40 3.41-06 .763-6 3.623-06 :.663-6 I930 3910
xv,132 .41.061 1483E66 3.523- C.6-6353-63530

so " -06 .ee 3: 3.: 6 3 31:.3 6 - .3 41-06.13 2.1-6 ?.34306 .61-66 .91-06 2330

1127 1.663-66 1.681-06 1703e-06 T 43-06 1.741-06 1.714 106
ruIO4 1.52E-06 1.54-06 1.5E- 1.97306 1 5E906 159906
ess2h .far-fitd crit based En bes 5v 3 StS 7 h2oI 82 mot

tract n9ta ig

.0C biurrnuP d845.mEd flux' e .3 t .6Ei

If96 1.3-06 .40-66 1.411- 1.431-06 1.41-66 1.441-06
nd10 S .I6-06 1 67E-86 1 NE 07 1. 14f-t 6 1.32 -06
b 136 1.503-06 11-06 01 1.67-0 1.2NE-06 1.2 E-06
cdb2 9.524-07 9.7SE-07 9.67 E-07 1.61E-06 1.01E-07
beI 81 1.4-07 8.933-07 1:06:7 9.513-67 9.263-7 9.5E -07

I.~T- 8.333-:071 6.9-7 .1-0 .1-7 911-0
1.503-07 8.603-07 :07U1-7 IO I'-0 1.883-07

a,- 96 7.433-7 7.6-07 .60-7 .613-07" 7.763-67 773
xit 90 4.133-017 6.93-0 6.-7 .S3071 7.133-07 7.1-76
al1, 5. .-6 6. 1-7 6.03-7 0.!4-07 6.E1-07 6.213-:07,
t6130 1.13-0 5.6030 1:.663-7 5.721-0 .7S-7 5.78-0
i-b 67 4.63-7 .951-07 5.003-07 .S 3-67 .13-75.1-07
bal0 4p.623-:073732S-97 3.72-0 9376-07 1.61-67 3.13-,607,
hals I 4.1.-7 1.:36 4 '.70 4.8-0 .613-67 -07,
S@d7 :I83:44t 3.:-7 .63 .9-0 :.3 7 .731-07

r I~~6367~33u 7 4 -0

rul E:~ 193-7 .710 907 1.93-07
..7 .736 1710 1.603-011.82307 .81-07 :1.61.-07

WMd14 1.3-7 1.673-7 1.70-0 1707 7 .8-7 1.73E3-07
ba134 1.E6307 1.037 1.633-07 1.707 .703-7 1 .70-07
0 13 1..543-07 1.553-67 1.5:1- 7 : 1.307 1.63-6 1.613:07
sf146 1 t.62- 1.453-07 1.435 1537 I 1.5-07 I.551t07

I

0

fission praducts Page 170
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hr 66 1.3 1-07 -U- 1.12!-!?! .31071.33-0? -10-
tells M.OT0 I rEB 1. E-0 -.? U * 30 316 1.111-C?

1.103-07 11-0 1.5-7 .171-9 1.710
rb10t h i: 1: 8 a 1 29.3-089320 46 69.41- p.21
eul~lz 9.30-0 1jI7II-f1.8-71.191-07 :

telS .531 E41387 1-8Lg-a4lf fEf
gdISS 7.j234 7 E~i1110t 6

?60IE-0 7.401-fl
5112 6. 4I-0 46: 1- 3-0 6.37-8 .716
d*162 4.712-N3 4.66-f 4.4-8 40 1-8 E.916

Idvy 4.741-fl 4.E:f Los-~ 010
camll? 4.421-f E.*-l4 16416 3

II 44:4-68 4.01 4E *ino .a3:d1U 1:11: 1:t1 Eli :3:l1110 :1:
br 79 3.401-f 1.9-8312-833E0 .910 93f
so 94 43fl15-8 3 .fl1-68 :.61-0 1.391-08 1 3.91-fl

enll1,9 I.2-8 3.7-81-08 08: 1.5-1391-68 3.491-08
pdllO 3.221-6 10*310 1 -110311:1 0 fr jI0

.mall? 2.182 :3-08 LU-S2392-01 1.331-f 401-08 2 401-fl
eaelh: far-feldt orf baeed en blurnO 153 LO0wt i 4adat ~ot 2. 6% uol

F raction e# tetal e ortln ate
power. l0-uhurw.Q 31450mad, flux. 4.410T/ceec

tni Itet .nee pe eee.ee* 4 atbeee ""eeec d

10

0

fieelen products page 171

mus5s
pet30

P 147
me 62

*nt26

hr 82
*nl24
IU1S

enllS

d4116
er 90

sntlO

as1T0
3u140

or 86

eall6
ce34

*n 94

dy12*
,disX

W2 4

2.350-0.

13.423-0S

1.533-08s:211:jf
7. 53E1-696.62EOV
6.43E-09
&4.3E-09
3.082-693.1"E-09
3.553-09
2.361-69
2. 16E-09
t. 143-09

LS~gE- 9

1.033-69
1.011-69
7-241-10

2981|-10

1111:18:2.131-10
HS1E-lo

4.58E-08

1L55E 85s
1.653-05
1 .63S -f
1.51E-flt1.45E1-fl

1:1,11 :11

1. SE-09

:1:E 99I1.611-09

15E ag

.e3E-0917431-6

42E-lt
.260E:o

1. 181-10

4.S3E-f

t11 1:81

3 '2 E08

1:1E IS

.:2 la GA

1:I11:0
7.701-69
9.78-09

1 1 92E1

3.461-09
2.93E-09

1:101E1E::81:1:11E1:1
9.361-10
1.21-10

4.ssE es

UR1*8

146E-fl

i - 3-fle
1 4261*t1 32 69

ITE eg

:311:18

I 443-10

.171 -0

1.241-10

4.591-08

1:111:0"
1:41:f10118111:08

nE es

1 SE:@

1:1:0

I .98-09
.96E-09
.991-09

1:21111
171- 10

2.271-08

I11:1:11
1.343-fl9
1.343-Os
1.282-61

1: sE-es

1:SE-s0

4 733.609
4-743-69

'-101-:e11:0s

M1:1:009.27E-10

a 5E10
2 Xt-10
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I
0

0

I

0

t.r229. 1 0 I0- Is0 1. !! 1-iS1 1.016i10Itka 83 .99-1 .31- 1 341:0 1.41@I31-098-lEo 76 **41 -E11t' 6 8.~E1 .'5 '|290'1 9.oat-l'1 9.031-ti
*a186 2 .57E-11 66-11 | 5.75E-11 51 11 iE-31 1.94E-1131611 4.361 1 4.411 I'.4. 4311 453t-1 I

3:351.11- I.5791. I:g3:1 :~ II .71S-11

me 72 3.161-I' I 5-E 1 13

sIla, 3 E.1-12 2 E.9-1 : 611.-lS ?.S6E-1S .4SE-12 2.12E-il

y 71.2 432-12 4.346-1. .1.34-12 4.751-12 4.94E-1t 4.e9E-1O

V 90 3.381-12 3.771-12 3.771-1 t -O 1 ;2-re

eherSS * '*' d11 1.426-0 1.4..b1 fjf;:1 infl 2@ 091 b

hdl~s . 01-12 3. 101-D6 ;.t[-126 2.61.4 s 12 all: 16C6 1.120
h 41 .E: 1.4JE-51 1- 1.. .O-42-1

ob 4 
1.9 4 0 4.353-12 AIR2- if4351E1

rVIC6 4. TE-I 9.661-13 .071-2 9.
be 9 9.331-1 9. 9-9 9.449-11 9.G5E1 9*.UE-O9 .644-14

Iw2 3.22E12-11 6621E 1 6.653-1 6-6 6rIWE§ .601-o

..14 2 :714 1:3.1- 3:SS[.871-14 E.911-14 3.951-13 951- 4

1 263^E2 .9-6Jtl-7 § 7-63} 6§@E16

*t 71 4 $.mv * 4 ~l EI*mi .E .s

*taSh faa-field rit base ISMS11 Iut! t2 J! has/ St Ue2
ratoen o# tl 

6 ,ation rate
pou..re .0Cwm burne215 adlu.- '-:!:d

inital 4aaa **ddLeae ~~a
ob126 1.631-I1.0.14 1. 1.1.41.3-14 1.82E -14 1 .4I1-O4
t.127. 6.1617231-2 .111 :.111 I2.112 361I
edlO9 3.01. 2.5317,1 2.6-17 as -1 .6617I3111
nk 9 1. 4691- 1.63E1-11 1.613.111 2.41-l 1.631-:11 511-,:19,

i91 7.01-9 3901-lI M.E11 go90-Ii L911-Il 2.731-19
a.n 1 23 3.13-119 2.561-15 I.561-I .5315 p. :581U-15 3.321-19

v 91 1.09E-19 3.341-11 u I .4-13.34 1-II .341-Il 4.09E-20

sagths far-flewd crit based on btai 15S.15. LO0t. &U!adlmtu 405 haid 81 uoZ
powe- 9.909-4amburnupeilSZ.O4a0u0md flux. tygose

power. 9.7901-05eu~~~~~~ iwctide C "ICra rt~a. gram atoms
basis a inl reecter asaemly

charge eea...e d aa*aee d a.eds~~ d a **aed
Ia I 1.22 45~4903 .2

112 3:" 701-063.741-043710 3.8-06 3610

Ia 1 .0.00 1..31- 5 1.31-3 1.43 14335 010
"E .610 1.691-O 1.703-01.3- 1.2-a8 I.7296-0

he 1. 2.036-0 3.051-0 .071-0 .16 2.1-04 2.123-0
hie6 .060 010 001.0*0.0.0.0 I, 01.00O
neo 30 3.3-0 2.441-O 2.9-5 .21-05 .51-05 546-05
lIe1 9"0-0 .199 9491-09 9.681-0 9.8-09 9.636-09

li 21.6 07.: 5 .4 7161077 1.631-07 1.1.1.07
neo3 .7833 E.8- IS .8-51711 1.811 1.7?E-30
na 32U.811 1.05-1 1.061-l .611 1.411 3.981-13
ne 33?5I7 71. T1e 7.5303 7 363.3403 7531403
"ae 2 CH.41 6. 1- 9 6.446-09 6.44-69 6.446-9 6.441-34
na 4 1.061-101.911 1:11 1.0411 11 1.0-15 1.4-,0
na2 6.51-96.11-: 6.16.47 01-2 7.41347151-39
so 2 1.58- 1601 1 .2-11.631-01 161-61 1660
of35 9.421-07 Y.62107 982-0 1.001-0 101-06 1.02E- 6
on 6 3.61-6 1.9-6 3 1 7-6 3.613- ,1:0
so 2 5.301-28 5.30-1 530: 5pi3-1 5.31-1

EU2 601.00 a.65-2 As3-~ 3.66-536- .04
Vla 27499444.940 .04 4 4 991044.91. 4 4.99140

:,at 'I6G 29 5.35376P 1- 4 I.46-2 HE616

fission products

tight elements

paoe 172

page 173
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el 30 .001.00 1.o51-31 501 3* 1432.31 1.- I d 1 -i .0+00
ci 28 .6.11-01 4.461-01 4.719-0 4. ?6-01 4.6E-01 4.SOE-01
.l j9 6.546-OS S.7n1.6 916E4 . eE 0906 9.33E-06 9.2t£-06
ii P0 1.9-10 .74 1-1 10 :tE to9 16 1.9-10 1.913-10
.3 1 2.97TE-3 3.07E-2S .17E-25 3.17t 23 1.1-13 3.381-30
at 32 1.251E29 1.3E12- 1.40E-29 1.45- 29 1.42E129

totals 376 n 753.06 3753.06 04
0 flusx 6.041Ce 4.0.7 ME e45e 7" e I.0s e-t

*sBSh: for-field srit based an bw MISu. 3.Seut. 2 Mwd/utu 40S b207 03 uo2 aetinide page 174
power- 9.701-O4mw burnups2.145s04GE04d ft0uxu 4. .7m/cm*2-emc

OMl 14lem¢n0 atlons. gram *toms
bai a *I roreator esseably

-haige *****e a 0 **6"** 4 **bu e*** d ^^**-** d
be 6 3.7. 121! o 3 11001 1E1 .O9+0 3
pb206 .291D-0I2 1. 21-02 1.353.02 t-t 2E0 .EopbZ07 t<2s~.001-01 .10 02. t 021 .E-02 .1-021E1. 1.381- I.29 Hire1.0
pb20S 5.71-04 3 sn1704 40 1E 04 4.13-1 4 26104 6 26-04

0b209 9 341-10 9.49E-10 9. 45E10 .SOE-lo 9.946-10 9.nE6-1
It 5 $096-04 2.9E-04 2t9t 20 .971-04s 1. t£t4t 3 16-04

pb212 3539 -E1 11 .92-11 5 I 0 5211
rb214 6.551-10 6.453-10 6.71-10 .710 .7 1-10 6.o4 E-10
bIZOS .0E OO .0OE-0O .002.00 C 6O0 .08+.00 E0100
b1209 3.57E0e2 3.546-02 3.392 02 3.71 -02 3.8 -2 3.S2E 02
bl2O1 .006.00 O.E00 0 . 0E+00 .010 .001.00 .0020
bil21 176 -07 1 .9-07 S1.107 .S-07 1S-07 1.81E-07
bull, 3.02-1 2 3.U0f62 07E-12 0E-12 31-12 3.141-12
bWlMt 3.216-12 34 .3-12 35E-12 SE-12 3.621-12 1.34-12
bi213 2. 16-10 2.22E-10 2 256-10 sE21o 322-10 2.3*3-10

211 681-10 410 4 01 491-1 4210 02-03161
lo210 487- 6.931-0 4 6.99106 -6 101-0 3.12t-06

po~ll 1. .001.0 .001.00 .001.0 .001.00 .001.00 001.0
p.211 3.346-1 17.3 1 I 91-17 .41-17 3.616-17 3 .6-17
p.212 1.69- 12 1.74 7- 2 711-22 t.79-22 1.7s122
poZ13 3 ue :19 X El sE k 19ul :4911 3.4E- l9
po214 f.692-17 . -17 -4 9 17 7.2! 17 7.02 17

293 4.981- 17 4.21-?421 4.311 4.469 4.333I?

po214 1.181: t 16 1 : 1 1 6 . 614 t :1t3

rn219 94.0114 tE-14 471 U 5 14 9.63E-14 .67E-t4

an2222 1. 356-0;7 1.6EE-07 t£07 ' 7 1 C-t7T n .41 -07
rp222 1.3- 1.3E2t325 7t-37 1.39125 1.321 40
ro225 2.321-08 2.~35 E O :sEje5 iXs9 .411-08 2.411-ez
*222 2.796-90 2. t-1S 19110 94E-10 2.97- 3.903-10
ra2ls 1.23-07 1.04-07 .053-S7 .07-07 1.091-07 1.1s0-07
r8226 2.062-2 2.08-02 11-2 .13-02 : hff: 22. 16,02
re22S 9.97E-11 1. 1E-10 1. 03-10 1.03-1 1-10 1.06E-10
se215 6.4 E-08 r.01E-Ot 7123-0S 08 7r346-0 7I.346-03
ec227 1.66-OS 1.631-03 OS 1.60, 1.6 2-05 176 -5 1.673-OS
R22S 1 22E-14 .35-4 1.25E-14 1.27E-U1 1.916E 4 1.:9E-6

th22! 6.1239 .63-24 ISI-24 01-24 78-24 4.1-39
thr27 I -08 -s 3.UE 08 3.651-08 36910-8 3.90E-08
h228 :3.3608336-03I 1.31-08' 142-08 3.6-03 3.343-08

th22S 1I98-02 e2£ e2.051-2 O082 51-2 2.111-02
tWS 1t0 0 00 0 1.041400E 1.032.0 1.06+00 1 1.00

1ii231 2.733-09 3.862-09 72-09~1: 3.8-9 191-09 2.722091t23S 2.4 n-09 1 2U4E-- es .27E e1-09 2.51 nE0
th2S2 2.44E o1 Z. 47-1 .11 ot 54-t BsE-01 2 5SE-01
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eb23 L613S -3 1:13 1-13 5.79s3 s?

tK234 5.363-57 5.36,1-7 . 8 .51-07 * 1-07 5.36E. 7
2 .4 2102 2.4sE12 t.4n1-2 D.SI-P:2 52E 120 52E-192

Z23 1.021- 1.5 .031- 0 1.04 o 0 510 1E.66 * 1.061-2S

sues2: far-ffitd crtt besed on bly 15.15 3.PutS 209udJetu 40 h20o/ ss uo2 actinides page 175
power. 9.790ot04m, burmq'-2.145CE144ud flux1 4.A. 1e0nj*2-eec

o wmclide eamentrations, gram atoms

t hee3 c ****a*r** *- **** d..... . *d ': ** : ld *:: d Y
p*23 1.411-06 1.411-06 141.06 1.41-U6 1.411-06 1.-4i046
p.234. I9ll-I l 1 .81- 161-11 1.611-lI 1 .61- 1 1.01-1I
p&234 s.071-12 S.076-13 8.071-12 a P7E 2 e.07n-12 .e07112

9.235 .00+.00 .*eE000 .0E*6o .001.0 .001.00 .00E1.
.230 4.021-.36 4.nE1 4I 21E21 4. 6E- I2 6.561-21 6 26E-36
u231 9.01- 2 9.0DE1l1 9.2E1- 9 94.17 1.01-16 1.01E-31
u232 1 O.Ee-6 e.013-06 33- 2.050 -06 2.71 r -06

- u233 .19-01 .261-01 5.321Ef Jill- .1t0ol 5.1-0 1O
u234 1.02101 1.023401 1.021e01 .033*01 1.e03101 .531.-1
u235 4.599102 a.561+02 4.5*1402 6. 7+02 6.571*02 .57.0 2

1.901d2 1.911 1E2 1.91E0 1 :1202
ia236 2 -12 7 is.j t:1 a';a 1:j7 1j
u236 3 63E3*4 E :ftE* .6 31* 3 3363E*24
Ui2391 7.521-U3 $If~. Z-4 .:5120 2-0 7.31-23
u0 .6a31-5 7. ~11E s r 611.jS 2.

1
4-3 t4sE 5 6.70E 35

u241 .01010. . 00.1. 0 W 1* 0 -01 0 .00E.0
np235 1.1E113 207E2 2.071-12 2.07-12 2.07E-1 4.94-14

d2m6 4UE921-8 4. tic 4 9t.13 4 1 4.92-1 43 21-2
np237 2 3e;6 2. - :36E6 E 2:386 12.03-66 .421-66 2442-6E;

Cal O&E LUE 06 3*01 .071 * 0901 4.07101
apl3? 4.0811 3 E 1-7 s gE-07 3. p7 .63-07 3.16E-14
np39 2.01E-13 1.091-95 1 DO-gS 1.09E 05 .01-0 2.13113

ap4m 5. O-7 6.033: 6413 6 .4377.I35 741-7
np240 1.581-30 5.403-1 5.40-1 5.151 5.1-I .513

np2'4 s .001*00 s.0e101*00 .GE0100 .00I*0 0 .001*00
pu26 * 62E11 3.21-E.10 1 1-10 3721-0 .E 2E-10 9 11-1
pu237 t.49E-25 T.91EU 7.93E4 7 .9UE-14 7.96E1- 4 A11V2s

a230 5.11-53 5.503-03 5.01E-03 5.501-03 5 e 01-03 1.30E-03

pu239 LIZOIOI .010 5.15 SS11*01S 3.111*01 l.sE00 t 5 4 ts.0~20 5110 .0-1 5:1:111061 5U-1 ,41-01 5.231-01

a *21- t .2S£-05 93- S 4E 1-05 6.451 os
3~s 23£2 E1 23-14 uls2 E1 !.IIe-29

p.JZs *00 E-2. N 63 5r 3.613 5 4.06-IS 4. 1 613 .00.60ps eE+§ 3 E ass" N .00 sX6 5 eEe
pu26 .001*00 .001*00 .0 OE PO E+0 -E0*00 .0OE1*0
a.239 1.3E-34 1.033-19 1 .0-19 1.S43.19 1 64ts 1.ou 5
maae * 4.m 2 4 -4 *. 91.1l 4. - 4r .m71 UT 4.71- 32
n241 1.521-03 1.52EdS .531.03 .531- 0 1.54- 03 1.541-03
aM24 1.701-7 1.743-07 1.751-07 1HE nEO 1.741-07 1.72.07
sa242 2.20E-12 1 19El 1.40E-11 l. 631-l 1.411-1122E2
a.24 2 3f-57 2.31E7 237 n07 2.40E-0 2.441-0; I:12i:|7

am24m *01*0+0 .0Oct.0 .600.0 .OE*00 .0*E+00 .01E+.O
24 4. E-31 4.29E-16 4.36E-16 4.431-16 4.5E1-16 4.S01-31

a245 1 191E39 6.99E-36 74UE-36 8.011-36 6.56e-36 1.21E 39
.m246 .00*00 .0*OE-00 .010E00 .OOE100 .0E*00 .0OE*00

e^241 t.9tE-37 2 eoE 22 .OtE 22 e2OE-fi22 p2OE-22 5.t3E-#8
ow2 *46E lo 2.611Ese9 1t2E119 609 4ws2sue .49Ea10

e43 1.411-4 .5: 1 15-14 -o1314, 1.91 1421-14
eI243 1.59- .741-12" 6 3 .1st 1-12 s 7 12 1 90E-13ZU 4 ssE 2' r:^Eel2 6 -12 6E 1 SE-12 s s-2 l
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eaalh: far-field Grit based an hMs ISsiS. 3.Istt. 2jgd/utu 40D h2e/ tS wo2 ectinides page 176
posers 9.S903 -4e. burnups2 .14501+04ad flux- . .*7njcrQ*2-eec

* roxhals cancentrationsa gram elen

charge ****5** fl*Cfl d **ftd ; r*ea dc ae ' dbly
c245 1.46E-14 t46t-14 1.11 -14 1 29-14 1.56E-14 1.16E-14
ce246 t 17E-1U 1.191-1 1.22E-16 142E-16 1.261E16 1.26E-16
ce247 5.502-20 5.69E -0 5AP! 06.081E-20 6.291-20 

6
.

29E-2O
enZ4 1.9ltE-32 2.091-32 2.192 2-a2 2.421-22 242E- 2
eu49 .00.0 X .0- '-' 'r p 1ff'3P .00110
'25 1.0O1-37 1ilE- 7 1.21- tE02 F7 3 2- 7P .3l2- 7
en25i .0E0300 .001.00 .001.00 .00100 .2OE*00

totala 3.73104 37:3*04 3.310 1.0E4 3.73E14 3.73 04
0 flux 6.041*07 6. 41*07 .0417+0 6.652*07 6.05E-8
* Iq arrey has 20 entries.
* Sq arrey has I entrie.
0 Sq ray a I ntriac.
0 Sq array haa I entri.
0 q rray has 1 antries.
iibrqry fr ion... ntries

croaerrection data taken frem poesitien nmber 20 at library on unit 33.

t:Iea y atm central modute seal ltbrare
ueedse tic-dopendent nsutron spectrum fr each of the abv pasee

pass U eppltee start-up fuel densittlee
pace n applies mid tin deneitlas i nth library interval

first library updated was..
peas 1

sca et-e mmcntrot madute gas! librerr
usad a t e dependent neutron spectrw * each at the above passes

pase 0 appliee start-up fuel denelttesr
pass n applies aid time dinities of nth library Interval

f b t lbrsr :updated asa...

a a
* pretia tur orlgcn-a binary working library--id a 1143 0

* eade trmaodif led eard-leage artisen-a librerica af scale 4.2
data from the light *lteent. ectinida, end flesion product libraries

decay data. including gai e nd total energy, are from endf/b-vl

* neutron flux epectrum factors and erase scetione were preduced fr_ *
* the *preses" eaee updating all nuclides on the ecale *burnup" library C
* *

fieion product yields are ros andflb-v
* paoten libraries ace an 1E-energy-greoup tructure
* the pahten dat are fra the mater ehoten date bases

preduced te include breasatrablung Irem uo2 matrix
a f

a ee 1nternetien aboe this box (it present) far later updates C
a_____ _.___a_ __._____._______.______

0

*****a*9 .........

eee-eaa@e*ev-*eaeaaeaeeeeeaeeeeaeeeea*a*.eaeeX*aaeeaaeeeeeeaa*eeaea.ee.aeeeeaeee
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* .other Identifieation and sies: of library.
0 date set anase ftg3fOoi
0 1/29/1996 date library was produced
e 1697 total rAsber *f nuclidos In I1brary

e89 nUmber of lislt-flement Nuclides
129 number *f ctinide muctides
679 numer of flissin product nultIdes

n7993 number of nontero ff-diteonel x mtrix elemente

1 mel. fa~sor-field grit bsed oh tk z 1SMS 3.8OatZ 30 wd/atu 4s hbo/ 8n uo2 page o 77
ponr. .8Mw, bp0mw- 223.4.md f U: 6i53I7h/cx--2.s*c

( atne k-infInIties l td and (oderater abesortionarer earrect only. If correctly meighted gress Sections era applied.)
0 Int~e e~. *de ~ ~ ee ee~

preductlene 1.2S6850C.86 1.25622tE U 1 2SS60SE3. 1 .549801E.0 1.354355E106 1.254355E*06
abeorptiono 1.0243471.06 1.0241271.06 1.023905E.O6 I .23683E106 1. 2346*0E6 1.023460E.06
x Infinity t. 21269p'g.00 !H3E 00 1$226a9 6

12 + 1. 223602.00 1.22S602e.00
0 hit a j.2S94aca0d

ectInfde
ebsorptione 1.0061951.06 1.0058961406 1.00559n6 1.005296ME06 1.004"6E106 1.0049"9606
non ectinIda
aba. frce. I.M70181-2 .780n991E-02 t.7151043-02 1.7961SOC 82 1.8041311-02 1.68041313-2

1 ec2, far-flold crit based en b 15xIS 3.8o0t% lfgvd/etu 40* hi2/ n3 uo2 fissIon products page 178
0 fract on et tetel cbrorptien rate

powere DOw, burnup- 22344.uud flux- 6.05SE 7n/cex*2 ec
O Imitls '**-**** Id **-@** d 4*0*** d 6** * d ***b** d

*x149 5.431E-P 5.431E-3 S.43E8e3 53E-63 S.42E-03 5.42E-03
ndt4J R.TE 87 3 2891E-03 2.tt-03 213-03 .11-03 2153-03
Sut5 1.45E 63 .646E 3 1.67E-03 1. tE-03 .69E1.3 e .69I.63
rA103 1.e1-SS 1.62.03 LOSE- 1 .04E-03 .051C03 3
x #8.74-04 9.63-4 ^ 4*fe4 p.S- 0 4

02 9-04 7.021:-0
mea4 3. 904 6.194 4 .3- .0c tl3 5 24C1 04 *Et: 5-K 4eU 469-e4 5 6E 04
sxt4T 1 E0 Et 9E OE-04 4 01-04
tc 99 3.54E-04 3.371-04 eOE-04 I.t4 .67-04 U 1.7-.04
ndl45 2.'6E-04 2 9E1U .21-04 3.831-].8SE-4 l.SE-04
_t¶52 2.311-0 5 .3tU-04 37E-tK4 3 e .421-04 2.42E-84
*dt55 2.25E-U4 .25E U .13-04 025E SE-4 2.EU .- 4
o 9f 2.05E-04 .71-0 .691-04 .121-04 14E-04 2 41 -4

esalso .551-640 54 1. 1.591-64 16004 1.621-04 1.621-84_ er 63 1.36-04 13-0 1.39-e4 1.*3-S 1-04 1.31-04xe,,S M:191-0U .301-0 4 U2JtE9 .2JE P4 2-64 1.241e04

cd3 1. 03-04 31- 4 31-0 1.63-04 1.633-U 1.031-04
ut53 9.47E-05 9.S -05 .691-5 .01E-05 9.921-03 *.92E 03

rutOt 1 I*. 05OS :f l 9S ;44i-:5 .541OS e .6 05 9.6E-03
S5 .. OS 1--5 05 9.O3S-0 9 EOS

ltis 1 r251-0S T.323 -6 7.40E-05 481E-S ' as.510 7 .5505
dIS? 6.13* -5 S.13-05 6.14U-5 4.14- 0S 14 1-0s 6.14g-os

e 109 3.711-05 1 76E05 3O12E 05 17..71-03 jj Es 392Z-05
d1OS 3.11-05 .753-05 J tO-03 .4-OS . S-05 1.E3-OS

be 137 .11-5 -as O4s 1.5-5 1.8215 .46E-0O 3.6610O
ar 93 .4E-03 Z.87-05 . 9 0 S.96S-05 3.961-0O

nd144 l210 7s~s .27ces .291-6 s .32- S s.4e-e5 2.S4E1OS
VdS2 16E-65 1.t9E-OS 19SE1-S .9631 .99E-S 1°90E-OS

*o 97 1.357E:e 1.461-65 1. 0 1.7e01 . S110 72- eS 4Elr-2 S
.dIl 1.1-63 ME323-3 1.32O t 31-E 05 1.333-0 1.1E3-O5
pdlI0 .93-6 U 073-6 M9E9 6 .311e0e6.431-0 9. 33.06
sr 91 S7.568EU6 64e-06 ?:04, 7 2 068 tE-06 7.88E-06

yV 9 7.38-6 7.303-6 r46E-6 7.SE306 7 33346
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rulO2 6. 6 ~6 6.9h0 7.e4u-u0 7.11E-t 7.1 9 .56
oCte2 6.e -6 6.101.06 .16E-" 4.23EU 4.29 -06 *.29E-U
uM143 .8210 .360 1.941.64 106.640!.64o!
.a'us Of S4E It5 s e :mt 511 IsE65 1 tt 6E e

ndl46 4.946-06 4.96E-U 1.71-06 1.29E.6 5.11E06 * 11.06
in 16 -.904-0I 4.966-5 *011.06 * 1-06 S.111-0 3.56

oC40 i *1 06 .95106 I. i0 4. 0 4. 073.0 
4
. 1.s 6

111 1:2. - .m M:44 a.421.0 3.06 p441.06

um134 2.31E-463.331-06 6.06-6 * *386-6 1.406-U 4l1-0
ar 92 1.6sE 661.331-06 .76E-06 It.3 6 1.91C-06 1.91-06

1Xs 1.763-96 1.761-06 1.nE -r 1:111e2 1:2Ee2 1-211:6
nhlO4 O.59R-56 1.413-06 .- 3.O9iitX logwdlitLX 62o/ n u2

ssslh: far-fid .orit bas *d o c u dpotwr. 00.u hurnups 223446 flux 6.5*7/o*-
Se initor~l ld 6... rft ~ c...gse. d *e a/ dW

fission products page 179

tr 96
ndlSO
U.136
esdisl

bdlst
rb *5
IF 94
IF 90
,.15
t.130
u.135

b%135

00 77
adI 56
ruloG
hr 34

so 79

hr 66
t.126
pdI04
eU152

to125
nib 93

edi 12
p.147
dy162
dy164

1.441-06
1.32E-06
1.25E-06
L.01E-06
8.911E07

9.27E-07
3.371-57

MIEE1107
1.21e-07
S.0E.00

5.013-07
5. 11107
3.8if-07
3.743-07
3.426-07
2.43E-07

1.41-07

1.151. 07
1.411-07

1.331f-07
1.311- 07
171- 07

9.311-08
.9Eo-0r
916-03
.lrE-or

7.97E-03
7.606-08
6.1176-08
1.399-0S.1: 21:S. sE os

1.44E-06
1 .UT-e61:17 -06
1.:31-06
9.11107
9.376-07
3.973-07
7.8"I-07
7.201-07
6.28E-or
5.353-07

5 .676-07
.136-07HI
.tSE-07

a 4 -2

All :107
:r6E:grr

3}E:07

1.196-07

4. 5 -06
5." 17-035.-es5o

IeTsEe
. 169|0

1.471-06
1.35E-06
1 .28E06

9.311-07
9.M-07
$&E6-07
7 92 6-0

1 ItSE 8775 l8-07

1:611:10
atnE er

1: WE1"'
439E -07

2:1:00S1

.86Ee

:21 7
M~aE 0r

t:241:21

1:13SE

1.36 -06

.ese e61 .053 0
951E -07

1:4271476. sX7e

: 1.3-07
.766-07

.95-37ee

:.61EE:07
.391-0791:U:
3.51-03

4:511E-07
.:141er

1.55E es

5 3E:

1.5OtE06

.nE-C'

.49E -07
.031-07

0E-7
079Ee

:9! E07

63E er
.146: 0 7'

107

1.911 7

3 6 07

1:11 8
:1:291

7.20E1-06
I:Ug.oa

. E-0r

HI- E..e

1.501-06

1:111:1"

9:211:2;"
a e6

3:12118
3 9 -0739.30-07

3.341-07
3 93E-07

1:212:or13769C-07

1.37 -307

1 17EE 83
1. 2 -07
,jE..3

1.01-07S

9~1ff:es
r5.26EE 88

5 , :E 7
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mnti? 4 16-S08 6.901-S 4.3E-.S I4StS 5.079- s n.07-04

7: 9:08 a.01E
.dItG MR18 1 O 1- 91.8
br 79 3.971-0 4.941-08 4116-t 1.08 4 51- 8 4 st-ts
tdll4 4.12PE-t 4.171-95 4 22E-CS 7f-08 4. t-08 4 .1118so9 3.399-08 I- 71-K 4.118 : 48 :2Fo ff .S9E-e 59?E S .sJRS-t E E
eg07 3.0-E-8 5.90E- IS a. 01- 8 18 4 114 8
of, 9 3.491-0 .3.0 .7.0 :u1f .168jlS
pdllO 3s9E-U .43 .41-08s *3 10 E -06 Oa

82hb: fr-f aid crit based an Mu 15a115 i.00tX itladltu 40S h21 3x WoE
fractn at totao tim rate

poers .ooeu buriup 224.d flux 6.0sE ernica *2-euc
Init;a e-d.... g I*e-*c d 4 aeeemee 4 ee 4

I
0

S

f afils.o products page 10

%nil$

melSO9

S.76
*143hr 32
WUll
eUlIt

4e Ts
I.113

or to

r.1.15

*140
45134
..137
ge1 74
prI4Ia
x*133c141

V "
e,.114
1:6124
p.",
e144

fib 94
kr 15
Cr 3"

rU103
arIA6

3.38E-O
2.41E-Os

1. 91E-tS
1.e6E-tS
1.71t-08

1 347C e
1.341-0
1. 281-0811.223E-t
1.171_08
4.341-09

7.371-09
4. 731 09
4.743-09

3.".-o09
3.531.:092."9-09

.001400I

7 1.E6.1

.001*60

4.06E-t9

2.nE1-ts
L381-10

-001.00
Oa01.00

2.-91-12
1 27t-10

1.816-10

9.081-11

.:0081.105.23E-11
2.09E- 1

.41-08I 441-108

1.49E-98

1.291-03

4.791-09
4.111-09
4. 02-09
3.901-09
3031.09: .6AE e9

2.461-091.2S1E09
. sf-es

1.09E-09

f 16e, 108
7.741-10

1:.4, 12

-' IS-t

4:01 -10.4u le,

2.41 10
1 450E 10
1.1301:100

1 1n 11

6 041 11

3 .451-03.AZ:111f
1:99St
1.271-08

1.201-

1.031-08
6 SSE 89

1. l01-091. 0E-09
.S116-t1

.14E-10
1.321-10

174sE lo

j.l1E-10:tsEt : I0

u.1e2110

1.343-100

1:479:1*0
1.141-100

9.4391-110

6.13 1-11I

1:U1:St1143Eff
6.21-09

4.01-09
4. 0-09I 961E 0

.091-009

.461 -09

09

1:921:40

1: A1

3.52E-8S

1:912:1t
1: 4 7E eeH

1.353-68
1.321-08

.01-.09
7.01-09

U223-09
4.16E-09

S .SE1-09

3.461-09I:t31:09
199E1 10

y.141-10

36 'El 11 c

7.81-10

4210
1:10W100

Of '41 10
GE41 10

J.321 II

52E-t8
22.49E-gt

1.7SE-0S

1 .4SE-02

1:4DE:8S
1.23S-J0
1.05-03
I.esl-0O

4.251 -t

1.261-09
1. 31 09

t.991- 1

3.50-10

1:9111,11

2.413-IS

: S21-Il

4.321-1
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7 4 4.51-Il 4.561-11 4. 60-11 4.651-11 4.702-11 4.71E-11
SO 4071-1 431.114.35-114.501-11 4.651-11 4.S11

gr ...1l0 3.00-Il 3.91- 1 .11.1 .9l1.11 .69:11-9r 5 3 72E19 § OOE- 3. I-1E1 - :1E^| I-Ei Elnb 9S I .581-1 HUT11 343 ISIS 6.31-1 .431-11 .431-11
eos2h: fm-field cri3 bted on hlg 15x15. 3 Su S, logwd/mtu 403 hlo/ &s uoZ

trIoeln of tetol *arorptlon Pat.
power. eo0 8 burnu; 223r. d flux- 6.C5E+Gi n/af11t2-v

Inlit $***. d ** i *** d ******* d *****& d
I

0

Sit 72 3.33E-1 3-11 11 3401-1 3.4 -11 3.481-1 3.48-11
791 

4 Oa~112: TEE.] :384E- 11 jj4E1
IF.-IS ~ ~ .4-1 *411 . 4-

.610 1111 I1 1.281-lI
rulO6 3.8-3E .9-1 41 .111 .211OU156 J.441-1317EN 2 5 -1t 13 ,112 -. At-1I
Pula3 4.901-12 .OSI-1 a 311 .3 1 j11
hr 967 O, I010 s31-I21 3125311 411 111
oct43 4.00C1.00 Os615 4I 6124.611 4.6E1 .11

kr 97 .010 11- 111 3111
01l?? .3.61-127 3 2. 1-12 2.1112 '? I 2

111 .00DE-00 Is811 1.811 4.sz1 1.z: :11 ~: 1:
.00Z 1.0Z 7.281-1 7.:13E 7311 .1-3 7311

.01014713 4OE711I-13 4.1- .731 4.71-1

aIS I010 .0-4 6911 1:01- 9.111-1 9.211
sn114m 6.801-14 6.511 7. 1-4721 47.4 14:1 7.2 14:

SU 7 ODE-1* .911 .011 .61-14 4121-14 411-14
Irs4 I660 .9- 111 N71 231-14

be14 .002.0 2711 I g:01.811 2 381I1 31~14
eb16 1.6E-1 E.7-14 1.0-1 .11 :1.11-14 1.911-14

ru $S 00-0 93I1E 931 -15 9 S-I 9.3761: I,, 7.361-15:

eI123 S.31- 5.1 5 1 :18- E18-1 I EIL 4:It:1
pe132 co10 .615 231 2 :II.IS l. :113 261-15E:1

*b124 .001.00o 191-14
C4e14 01:0I 1.91I 191t h31- .961 19141

1:1I4 S1:8 t1i'4 $ 'I 111 ,41
ru0100 -3 - 6aU: t1l1 1:E1 1o 6116

edilS .01.00 7.111 3. -7 3417 3.4 '1 3.42-1
rb109 2.012-I .911 .6.7.7-7 - .81-1

sn2 :Ir-fie9 .121.17 L31.7 E311 31-1 E.-17 5u
I13, 1*001 4 ~~~~~~~l~wdEtu45h

3 "A ~~~rcte 1t~e ~er1e tc

fission products

fissein products

page 1j1

page 162
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poser. .inwshurrn 2123,.&4Ow.uudfly. 1141E-T/ea0C2-::° ni O*p .......... 22d4x &"** day .**E" d~/S

se31l .60E.00 1.221-17 1. E-17 1.5E-17 1.2711 1. 7- 7
1.119. .00E.00 3411 .3.1 jI * .6.16 11r'-i 6
1n119 .O0E+#o * . 19 6. 1-19 l. 16 9 t.s-1119 4. 61. 9

eosZho fer-ftold crit based an biu 15x15, 3.I Out dmw 4o3.b2ef 65 uo light etesssits page 163
pwer. 9.7901-04m, burrup-2.2344E+04mwd flux. gS0ogenj*02-.e6

Wict de sesnt'.trat n, gram atems
charge 040000 d O~ee~ee ~ basis a etlqract sasblyeher e *i-*d **,***@* d *-**s*- d *1 **** W

h 1:1.21:0e3 t.29E-03 1.SOE :3 1.123e013 1:E1.1 "n-03
S 2143*g4 .931g- Ce-06-6 3931-06

h 3 1.1u1I1451 -:i 1.4 1-11 1:4 1-I .3-1 .4-I
4 .000 1.45E-35 1.15 1.4t.E.j 1.44 1 | 461- t

he 3 1.721-98 1.71- 1l731-0 1 741-0 .75E-08 1.75E-08
he 4 2.12E-U4 2.UE-04 2.1-04 2.191-04 2.21E-U4 2.211-04
he 6 .001.00 .0010O .001.00 .001,00 .9010 .001000
no 20 2.54E-5 2.57E05 2.60E-S3 2.S50 2.51E a5 2.65t 0S
11e 21 9.38-09 1.011-0 1.931-P .051 -08 .0 671-081.730
e 22 S.631-07 1.691-I7 1.711-07 1.750 1 .75-07 1 753.TE 0

22 2 ."6E-l 1.6-I .061-1 1. 6E11 1.06E--11
na 23 7.53E1e5 76 .3003 73 3E0T, 1 5 E7.5315 7.511003
"a 24 4 441 26 441-0 . 1-09 6.451. 9 4: 1g- 6.4 1.09

n Is 7 29 1.34 4 5 T9 -24 7 24 7 24
mg 24 1 0 31 - I 00 Km E 1
mg 25 1.21e6 1 .043-06 .E-46 1:"91-06 .17E3 1.1-g6
mg 26 3.1106365643 I.3-61930 3.973-0

9s 27 45. 3115 .31-513 11-13 4 313 4. 3113 1i 3 113 i o0 6E- .661-5 8632 .7-3g632
v 27 4:0991*4 49104 .91*4 49900

ol 2E 4:1 .nE E-1I 4.73E-11 4.44
a1 29 5.1 r S 2 5E22 * 22 6.10E-22 4.O I- I
*1 30 .O03.00 1.653- 1 1.701l1I I.75l.31 1.313-31 1.dlE:1
SI 23 40.601-01 4.3- 1490101: 4.95Si0 5.001-0 5.001-0E
at292 9.2BE-06 9.473-69630 .6- 1-51010

"S 3s0 191iE-10 9710 2.00 0 1.0302163-10 2.161-10
*t 31 3.381-381.48E-23 1.591-233.701-23 1.623-23 3.621-25
*i 32 1.42E 29 .49E-29 1.H4- 9 1.591-9 1.643-29 1.64-219

totals 5.751E4 5.751004 5.7nE04 5.700 5.73100 5.751e0
0 flux O.'s3*67 6.051'E7 6.05*#O7 4.063007 6.06E-08

sas2hs fxr- ftld csit based on t i tSxl 35.00utS. 20bdtu 40e h2e/ SS wo2 etfnides page 104
power- 9.7s90E-Omem, burnup.2.21344104sud flux- 6.653067ivcm"2-se:

0 nuc Idr henoentrattes, gram atoms

charge 0*1***0 d ******& d ***b d a RW d t
ho 4 4.003001 4.073*01 4.143091 4.21001l 4p 01 4-lseo81
p606 2.21331 M.91-1, 2.51-01 2.41:11-S 2.474-9 1 243013"
pbZO? ~~~1.1-02 1.41-0 1. 1:12 .52-0 . :102
a60 6263-04 6.391- 6 10 .104 6 104 711551

pb209 9.951-0o 1.613-09 1.92E-09 1.041-09 15c- 19.051-92 10 3.011-4 3.041-04 S. SE-04 3.111-04 1151-04 5E-4
p6211 1.2|93:11 1.33E-1l 1:38l|Il 31-Il 1 11 14TE -11pbl20 .5923 1.643-11 6 O11 le-Il :.7I-11 8.741-11
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bI209 3.23-02 .411-02 4.063-42 4.183.62 4.e0 2 4.30E-02
bM21e .00460 I .0of 0 .60E0 e OE+0o

b'212 2.33 - 2 .512E 1P'*11 5b21 .323.10 .3611 - 1 . I,:10:J 2i 1:111:,11
I1 .11s10 j16731 s 1e s 2SE-102 s:41 2 61 5..6-10
0210 s.12nt36 .17E I0 s-0 ISE s1 E6 S350 53 S la: e6

polilt . 0 .00 0E+o0 .0 IS.0 .903.90
po211 3.473-17 3.49 --1 !7 .153-7 * 1 3.101-17

p.212 1.75E~~~j~ ~:12: 1.333 133 1184.2 .81:.10EJ92
p213 3.4sE. .1 5E.9 E. -9 3.70 9
P0214 7.023-17 7. 77 ? } tl .slrp.21 .35-7 4.j3.7 .43 4. 4. 03-17I
pe216 1 N331t 16 1 ISE- 1 3sE 16 1.401-16 UE-16 1.423E16
P. SG r.s~rl 05 es s .- 4 1s 3-14 1. 9 E 11 _.003-13

r220 22113-14 5:28 314 5.SE-4 83-14 3-14 S43E 34
M222 1.416-07 1.4 3-07 1.5 I- 0 1.46- 1 1.:48 r7
.222 1.2-0 1

.
4
o'S 1.413-5.42 .441-2 1443-25

t 223 2.418-08 2. E8 . 0 72 . a0n-08 2.SO s-0
rR224 2.903-10 S.0OE-10 5 010e teE310 .091-IS 3.993-10
P.225 1.63-07 1:0-07 1. 12-07 1.143-0? 1.1-o7 1.1e07
r,226 214-302 t.18E 02 2.21E-02 243-02 26E-02 2.263-02
r. 22 I 1.063-10 10 110 1 1 1.101 O 1.11310
GC22S 7.343-0e 7. -456 7.563-0 7. 7s 3-08 r.7E1e0
0.227 1.473.05 1.6 -05 1 713.01.03-5 1.430 1.74E3-0

*c228 1.293-14 ~~~4 1.32-1 1.:31 314*.22s 6.443-39 03t -244 *.603-24 6.971-34 743-24 7a 43-24
OT227 3.90- 1.9 63-8 4.90 02 43na 43 394
U1224 5.54-E .R 1.7s93-8 .n S S43-s a
t 2}9 2.1e6E;2c 314 9s~2o 3.1e8E-02 2l 11-2lE 3.430 71 .343-02E;
t 292 2.5'-1 3.61E-01 2.453-01 24 2 M1 E2. 701 3.nE 301

p.b231 t2.5s2-02s '2.543-0 2473-6 3.1Ete@ 93-02 2.13-0 e2 ~1:UiII

Oo. Il nonIt tlot, t
halrge -***** d 4440*0* d ~****e * 1N 4 eSe.44. 4

p.233 1.413-06 1.t2E13-6 1.413-6:t t1.4E136 1.413-0 t1.4E13-6

pa234 1I1-11831 I.131 i111.1 111811

ffl,3 S4'4t ttfl } eS0E el 2S S6 l S E 16

,h234 .1 I73-2 8.073-12 8.673-12 4 .076-2 8.073-12 8.073-12

p.235 2.80.0.0.0.030 030 .0390 .8.0

u230 4.24-36 4.6+23-1 449321 4.5 32+21 4.23217 I-Ee

u2s31 1.3-31 $023-104 0t 1.043-14 1 1 1453-14

u2Z34 1.7-62030 3.111-0 3-9 E.- 3.13-0
u233 5.460 .0-15530 383-1 8-15030
u2324 :a 01 aP. 1.03. 1.03348 1:1, .0340 3.9 1.0341 MUNI40

uaZh: far5fle2 spit b3.d0o 4.53w0 156.0 MU. 5.24g4.553402 ho %u2atnds pg 8

u233 1.11E.02 I.93+0 1.9,123*0Z 19302 1.923402 1.4923.:02
P23 l.7S 12 al.171-07 1.101-07 8.00-7g236 .l~712

u232 1.43,0 3.3. I .3.. 33.. 4 .1 3 30

u239 17.1-12 7.523-02 7.330 7.53-8173-6787.551-08,
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v241 .o+6010 E 1 E 0 .0 14 0
nplSS 9.94114.01- 2.071- 3.01-1 it.I671- 111

nP236 .41-6 .41-4 48E0 2 16 2.0-08
7 4.2 4.71.l 4.:07140 4.710 4.741 4.071401

mm23 3141 1.09103 1.191-I l.E-O 1.091OS 101O
I~24O. 7-421-L''21- 7 .441-f?6 E- E.56137

MI 0 1.1 Z.4 1- .21- 4 *,1- 4 .311
fl24 .010 :0C1- lol01.4 1100 *0 E. A1

p~a234 9.111-11 71-10 Hl,1-,I0 1- I: 3.720 E.3-1

p26 301-931 .51-03 5.016 1: .5-0 514-93 1411-14

u40 DE 1-0 1.24-6 I 31I .51 1 121I
pu241 4.131-OS~Z01-65 IJIS-O 9410 .416 1

pu242 4.4s1 EES 10 J1-34l0 4 .81-65:IN4 01-05E 1
=241 1 III,:13 I:REE~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r7 .9l 421: 1:RE6:.

22:21.331-114 2.3114 3381- 4 .4 11. 4-1 1

pu244 .100 0060 01.0 .100 01.00 SSE-"0
8a2 M39 4134 1.41-169 7 tl-3IME05-19 1.051-19 1.01-E'19

aa44 .01.0C+0 .400.00 .0100 .00140000 .001.00 E 0020

aa244 1 4.50-3 4.571-146 J 4.41- O14 4.71- 61491-14 4.619-16
e0244 1.211- n 9.413 29.74-3 1.01-a 1.9103 1.361-15
a8244 .010 .0019 ba 003o.00 IMS 3.00400t .001400 -u 01. 0218 * cii aeI

chare 5.901-12**" 7.14-137.21*1 7.611 et*.51-13 d .521-1
I 04 16-411:1 :1:1 :l" .7-41611

C02 42,-;Io 20 g:11 1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4**
sm48 2.411 1.5491- 1 2:1- 42 1.4-1 1:.47-41411

c.4 7211 1.311 .161 .3-4 1 .36114 .61-
cm2s7 BE291-0 .9- 1-0. 1-0 7.131-20

tot2l$ 3.421-2 3541 3. 3.E* 473 3 .401-12RE .931-32 3.9 E- 24N

0 flux 4.031407 6.053407 6.051407 4.06E467 6.06E-06
0 Iq array h.. .0 enres

0 rray has I enltr,::
I Sq array he, Iatr so.:

0 q array ha 5 etres.
0 q rrey has 12 entries.

,ibrary'gfonoalen... 13etis

cross-eaction date taken tram poaltien nmaber Z1 ot library en unit 33.
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9555 1
' atextceten control module ass2 llbre
sced c tl c-dependent neutron spe trum for each of the above passes
pass 0 *ppties start-up fuel donelit es
pass n applies old time densities of nth library Interval

firNt librery updated ues...

ate eantrel modulo ass? librer h
w;ed: t ,tsdspendent neutren spectQ l e ttes h of the bove passes
pass ft spple M:rtIp d enseitiess I th rr t

first tihrarv unated was ... a ayItra*.o..ooa....e~weo:fr..eee..e" ........e...e.eeaeea..eeeeeaeeeeeaeeeeeee

* pretla lwr or ewn-s binary working library -ld * 1143
* mtde from modified cerd-image *ri1in-e libraries of *coat 4.2
* date froe the tlight element, ectinhde, and fission product tibraries

decey date. Including gamms and total energy, are from endf/b-vl

* jeutron ftux spectrum ftctertecnd eross sectins tre produced from C
hte press2- cease updating act nuldas en the cale burnup' library

fission product yields Are from andfib-v

* choten libraries use an IS enerly-greup structure e
* the photon dat care free the waster photon data base,

produced to Inctude brematrotshung frot ur2 matris

* C
A*se information above this box (if present) for later updates

O .other Identificatien and slaes of library.
e date set nasea ft33f0M N
e 6129/1996 date ltibrry ws produced
e 1697 total rr of nuclides in library

689 number of leiht-lement nuctides
129 number of actinide nuctlids
879 onuber of fission product nuctideso 7************t993*T number of nonzero .eff-dialonel matrix elements

1 soa2h: far-field srit based on hMI 15x15 3. Outt 20,wd/stu 40X h2o/ 2S ue2 page 137
power. .Omw burnup- 22791.d ,,iuxs 2.*4I+ 7nlcmt*2o~ec

0 note, k-infinities elod e nd moderator sbsor'tins are correct e If corretly weighted crs eections are "pplied.)o ~ ~~~~~ inltiel, a***** 'd *00* d ceasice dt PaOO
predurtIons 1S29259714e6 1.91741"@. 1 298943866 1 0053S.E#006 1.2892321.06 l.339224&*06

ab opI ~ I.50823E* 6 10504041.06 1.496.6 1I95921.0 1.p m 6+0 0491941.06 1.0491&SE.06
kInfinity 1.23006tiI.0 1 ;229?751.00 1.229421e6e0 1.2291041.00 1.228I73080 1.228752;e00o ~~~~~initile e .6ee dl ese d eeAle d eoc .. d
actinide
absorptions 1.031996E106 1.0315251EO6 1.031063E+06 1.030608E.06 i.030153E#06 1.0301536EW
non-actinido
abs. 'fr'rd.' 1.T~7916021-02 1.797271E-02 1.80311.E-02 1.8087631-02 1.814312E-02 i.8425ME-02

O acrh f i tet based on h*w 151 3.00wtt 209wdfmtu 401 WI CX us? fission products page 1U
0 fraction of total ;saorption rateI



Sep 03 1SA3 1996 fit* name: twffV.sua 03A000000-01T-0200-00021 SEI 00

powr. .460w r bhurnuP' iud 11- I.L°e7/mfl2.aac
Inta ***** d **et*** d Sn.... cc.. ecacoec*

AITACENEXT XIX - Page 146

nd149 5.27t-03 is2' DE- E 5.31-0 1.313-03 .32SE-03 5.323-83
nd143 2.6-03 :1'7-o 3.3I0 .19,13.03 2.j01C ! 0
oulS1 1. 91-03 1.901-0 1 911-0 .911-03 1. 110 .92E03
reIOs 1.0S3-03 ;.a6-o3 1.061-03 1.073-03 t7.071.j
acliS 7.031-04 7.06E1 oE-04 . .114104 .1814 7.31-

oct33 5.47E-04 S.5o004 5.531-t4 .5.6-04 5.910 5.9E1-4
"147 4*.011-04 4.03-K41E.051-1 .671-04 .09E-4 4.191-04
tc9 3.43-04*404 4 .03S 17114 .11.I
ndl4s C.M91-04 31 010i . 1- o1E04 2 104
..152 8.431-04 1:" 1-It 3.441-04 3.471-04 i.9z0 2jEi.04
gdISS .31-e04 311- I.3O-04 .501-04 . 01-04 2 1-e04
.c 95 2.141-04 3.1-04 3.143-04 3.171-j .t91-04 2. 91.04
galso 1.24E-04 .51-N 1: IN 36:-4 1 . 271: ft -04 1 I 1-04
kr 03 1.321-04 1.1 V41-04 1.343-04 1. 41-04
c1O35 1.631E-K4 11 1.I431-4 1.6t1e4 .61-04 Mi61-04

rulO 96se-os91:7l :S: ::I:SE05 97 1-. -05 :.61-05 9:.6E-OS
T.19 7:573 .05 74611-05 7.4503-05 " L:flS 7S 1- 

7
:fl110i:

gdliS 6.161-OS 6.153-OS 4.1 64-OS 64. .13S-
I9eS5 | s9E 05 °.03-05 4.03-052 1s; 1:1: 1;:EIj r'Uf 951-25 3981-5 . 81-a

137 .461~~"-05 .401-9 :7,01450 1:o1 a
sr 93 2.961-05 f. 9

tE-
05 .99E-S laill's 3. 2-0s .021-0S

1129 2.43-0S ,j01.05 .:O4:u .521-05 3.541-0
nd144 2.35-E 0 -. 56305 .5 .331-5 .*OE 1.005 2.5401-E*05

gdI952 S It ~ '.71-0 .751-0
7c 91 72.030 9320 59 .023-06 * . :0 e5 osz- 911r05

pdlO1 9.441-06 9.s5E026 9.56E-06 I2- *UE 9.UE-06

SIg9 20E6 7 S9E:06 8M 2t U t21 6 36 e 6 E 1 06y89 7.5 6 7.2116 '473 06 .71m 06 .11e06
ru102 7 .20-06 L.241-06 0E:e6 n23-06 U.31-06 . 63-06Sol I 71: a 6: 6:1~ ~ ~ 1:U:S
nm 99 lo 5.411-06 1:R1:216 71:1116 81:-6 5.E -06 -6
Cedlt 5.13.-0' 6 5 3.i 06 5.133-06 313 -06 534106 5.84 -06r 107 4.0SE-06 4.783-06 4.t13-06 4.03-0 4.071-06 4.1-06
xelii 4.~5006 4.53-06 4.553-06 4.333-06 S.601-06 4.4E-06

haloS 4.361-06 4.S3-06 4.4E-06 4.431-86 4.45-06 .53-06ot4 4.083E-04 .03-0 .1:11-06 4.153-06 71D0N 1.171-06
tc 93 2.511-5OE061 3.123-06 .1-61: 35530 3 4.563-06 6

a134 2.41-06 2.433-0e6 2.64 406 3.453-06 2.41-6 3.4E-06

1 392 1.911-06 1.421 -6 1.3106 10443-06 .4rE 06 .953- E6
1127 1.021-E6 41 . -06 1.:1-06 .s3-04 1.61E06 1061E-06

sulO4 1.6SE-06 .471-6 1.4tE-06 1.491-06 1.7C1-06 1.701-56
masiha far-field grit hcced - his lSa15 3 SOsti. Zgbd/atu 40X h~e2 8S w2l

fraction fW1otl2.9413?le rate
1l.1 a *-* d *ccn * d S*aX*fl d 'a..cccd'*Irs*c* o

mr 94 1.50E-06 1.511-2 6 1.523-E6 1X523-04 1. 5S-04 1:.953-0
MISC 1.313-0 1.361-06 1.3 91-6 1.401-06 1.41E-06 1.41I.04

c134 1.311-I6 1.327-04 1.331-06 l.3E-06 1.3-06 13uGE6

I0

0

fission products page 189
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ediil 101.6 1.7-04.I.
6 1.9.6 .- 0 .099-06

18114 9.74107 0A1T-07 9.31-07. .01 10106 1010
154 83It 9.2.0 P'~ :~SE -t1 :U0: 9.091-07

20! 71.073210
90 g 7.4410 7.81-07 7.121-0 E 07: .6010

=154 6.501-0 .4. 84 6.1: E.8. 6.710
t*130 6.045-0 6.081 7 4: 1 "I l71%
lb 07 1 17 SE 31-707 a ST0
pdI0 4.00-0 21- .410 4 i:!!

* 3.901-7 21 391-0 6.0 F

hr~s DE:.410 E.6-7i?-. 1 ' 01-8

as, 79 1.91- 1.910 1E93-077
be134 1.06-0 1E7-0 II90 C1~!.8 E.~:
sbll3 .107 1.691-0 1.V-7*710 1.791-0 *71
hr 06 1410 250 .20 1 .31.7E .441Q .41
1.163 131- 11.30-7 l39.I 1.01 E07

pdlO4 1.371-0 1.10 .0171*1 13 7.10?
tb159 I.010712-01.3-7I*3-7.020 41?
nb 93 a.6-3091939110 .619s10 1os. g0 9.351-0 .418 9.410 :2S -5-39 1

cdlii 3-08 ~~~. 61- .1-~95 &. 8-0 .~08
8y125 3.7-6 310 10 08 E .1-8 I.lOE 9
dylS 1-8* 41-3..1-8 08 E. 18
sf11? 5.081-0 .iI-" .110-0.10083 3l0

.81 441-84.5-0 .71 4.4.771-N 4.:0303 4.020
br 79 4.3-0 4.4-0 .6108474-8 .410
ea152 1.221-7 0.11-S 1.4-6 .110 6.1083 4.72-0

4. 22: 0 4"A6E-08
- 95 4.221-084.2-08 4.7084.351- as 4.4 .01-0 , 1~

IN110 4.7-0 1.00083.11-08 4.318.61 08l:.64-a
on119 3.061- .81 3.901-0 j918.30 0 2-084
oni, 3.510 910 351-0 910 .1-0 3.l:6158
a.129 2.651-0371-0 3.71-0 3.310 1.01-8 2.901-018
or 58 25108265032610 2.310 2I50 S .E10
ses2h: for-f 1.1d crit based oni hIM IsIS 3.1uatX 20#wd/atu 40 2 bot 62 uol

fractie n of totle e6sorpti en raet
power. .00mw. burnw. 22791.*wd flux- 2A41.D~n/ema"2-s.c

Inittia 6.*a.**- " ****O* 4 kCCOOO d-#* d **C**** 8

"8130 2.7-08 2.092-081 2.115-08 2.141-08 2.141-03 2.161-00

sol 1.531-08 1.592-08 11.8145-08o 1.51-01988 1.51-0,8, 81.51 03
26 78 161081650 1.41-08 1.4261-0 351.E03 1.41-08:1

'6163 1.361-081 1.375-0: 81 1.382E-03 1.381-08 9-81310
sr 32 1.321-1 41.33-0 1.-03 1.353.8 :1.36108 61:-3
d 163 1.2310 2-01 I:8 1:S.24-8108 8.. 1.610 1.269-08

I
0

fission products page 190
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as 75 21E 9 2.26E689 2 10, 9S *1 9
p 147 S 57E-OS 8.0S OS 3.9 01 .29E *S 19.9
1ra113 7 UE-t69 .03E09 7.t2E 9 .160E19 7. OE-09 7 1C:09

nl1S 6 95o-09 4.95E 09 5.011-09 5.03EO095.06E.ON 5 61.09
enl22 4.325E9 U 4.18E-09 4.50E 09 4.331-096.55E ON 4*3SE-09
ed*l2 161-09 4.15E-09 7E-9 .13e-09 OE N E09
*u154 1.02E-03 1.131-09 5191.0 1.1220 5.252-9 3.642-09

nI11 I7-9 4.3-9 -20, 73 56109 E 971- SE 9 .4 E169 . 1E- 2. 1109
*1 * 2E g 1SE g |t4E11 9 1919 1992 *8 tgEN .* 8

h.165 9 11210*9 5E 10 9E l *351-09 1. -*1 4 190

to 76 6.082-10 :1 .571-10

call 9.79-1 4 10 91-10 6.0612-10,
er 66 3.502-10 3.55S41110 3.171-10 I .111 361.1 3.44-10
gnlI6 2312.10 2 aU 10 I nE 10 2.90I 1e I

1. 10
2.E-10

t124 2 552-10 2.57 -10 .59210 2a111 . .132.E0

r 67 .22E-1 1.233-10 1S2T1E 0 2 2IE 10 .6 0
2.122 118E-S10 1.1t1E10 1.21E-1 1 1.22 10 1 3E-1 12*1011
ee 76 9 811-t1 9 90 11 1.00E1 4 11 10 l 22-
os134 1.01-9 5 .02e a0 5.0a1-10 S.682-10 S1 11-10 S6.7-11
etl66 I.35-lIo 6.3-11 .2 1 3 l 4 l U-1l 6531-11 6.532-11

hr 70 44 71E SO 47-1 6.612-11 S 792 11 4. 31-1 4.91E1-E.i ss . 4E 1e s 7163 11 411 1. HAR nE "11: : 72E11 4 79E 11
74 n 1 U-11 50E-11 6.72E-11 4.791-11 X 6E 11 6.611 11

kr la 4.E .50 -1 I71 49

cr167 7.141 123. 12 7 X3E 1 7.42l~ 12 4:12 4:911:t2
ce.23 54537-12 62E.12 5.70E l .79-1 1 $1-
cdIOB 3.711 3.311 61I 3.662-E1U la3 .531-12 *.53 1-2

y 0 34: -1 1 .9E11 1 9011 1.90212 1.9021t 1. 12
ecl44 14E1S 7.132-11 7.13E-l1 7.142-11 7UE11 6.7111

ebl25 *.371-12 2.173-12 2.17E-12 2.171-12 2.17 1- 5.762- 1

be 9 1.6013 1E1 1.02E 13 ;622 13 1031 12 1.031-13
en1o4 7a*E14 7.5116 7.59E-14 .673-16 7.7616 7.76E 14
II 7 * 153 -14 4.15E-14 *.1-14 4.202-14 4.22E-14 6.22E-14
eass far-fleld er1t bsecd *n b~u 15.15 L OOutS t0gud/tu 40USf b 2 n uo2

freollan e~ Sawl azorptI en nat.
90 CM o0eu burnup- 22791 md flu. .94EiD7nf

nt4al1 'v Is 7 d *****7 * d '****N 6 d

cb126 1.92E-14 1.6UE-14 1.UE -14 1.SS2 14 1.SSE-14 -.m14
tc127n 2.22E-12 1.10E-12 t. 1eE-12 1 .10E 12 t 01-12 5.72E1U
cd1e9 3.292-17 1 .7 7 1.70E-17 1.732-17 17-I? S.65E-19
cnil5 2. 5 15 192-IS 1.292 15 1 29E1- 1 29E-IS5s.47-20
nb 93 3 64E-11 1.2E-11 4.S2E-11 1.ZE-11 1.S2-11 .7 I 2-20

Ir 95 4 91E 1.967-11 1.962-11 1.96E-11 1.962-11 2.7 2-20

8882h: fer-f 1ld cr6t based on b2w 15.15 3.OOwt, i0wd/atu 405 hbeJ 8 we2
pawers U900-O4 burnup.2.2791.e0rwd f lu. 2 941O7nIeu3 .ecc

mactide celiecntretlans, gra asnien

chare **I*s C d ***** **ed* ** d

sIi 1 1.3391-0 1.343034 .3143-03 1.331-03 1.361-03 1.3M-03

h 2 3.9E206 .100E-06 4.02 1- 6 4.0-6 4062 -6 4.06E26
h 5 1.465 11 7.382-12 7 29-12 7.502-12 7.31-12 5.44E-12

I
0

0

0

fIsean preducts

tight elements

page 191
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k1 8 1.441.35 1.83E-P6 3.641-16 LI.0E-36 .13 *010
h. 3 1.753-08 1.78-a8 1.71- a 1. 771.0 ON-0 *~
he 8 2.211-04 '.121* 2j34 4L2a~ 1.31 44
he 8 .001.00 * 01. 0 I. 1'a1: 0 .S010 s :01.0noe 20251-OS 2.7-5 410 .TI- .11-OS
n1 1.07:0-0 1.081-03 1.918 1.t053. 111- 1.111-0

Mi 12 .731-6 1.8-T1710 .: .1-7l71.7
no z3 :n.73'-' 8.31-18: I.6-8807-4655-80313
ma 1.011 6.253115 802.7:9.6 . 0112

#w 3 539.1 '7-244.13-4 .01-3no :~1t1:I1~1711 I:41fl1.13Il1J-14

29' 1,0191. 50,6 1.05-f or- .ssci 26 5.001-I3 :011 .310 711.0

1i 31 3.321-2 5 3~3 11:33 3:71:5 2.021-33
toas 571404 5.5,4 .71 45.104syl4 9.71,04

at a 4:1 it~~hsa Ig arac.- seml

of 89 6.23340 14.33141 8.2.I ..1 .110 4.551.0I5
pb20611 v71-01 .2.531-0 .0-0 .4-3 71 HIM 1.01

1:wo- .:Ei6m .501u-11 23-1;4 1.d ux .91-I 5.4016-113.41I 161-11.9 c .91 .91-t 1 6Irn1at1 m

ft1209 4831-02 4.631-0 4.4531-0 4.68E1-5 5.611-02 8.11-
bi .943-7 198- 11E.96I0 2.001-020107201

bul 3113 41-2 38112 .10-1 .3-13 .2-bilhl 1.151- l 1.753-12 
1. 93~j2 1501.1 1.61-I 1.761-112,b11 A.63102.051 .51 0 :"E-1 2.0-02810

b128 SE:-0 .0-1 81 0 514 -1M.3-1 5-104
p.10 5.33104 5.1-4 I.7-4553-4551-81510
p.11 3.59-1 3.117pI311 3I1 E.411 381-

12 07.41- 01-1 .8-9391- 2911

p.1 4.5101-17 8.2-174.5 4.54.571-17 4.803-7 8.00-17

p.218 1.41-"18 713-17 i.t31 720-17 7.a11 7.04-17
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Pais3 3.33E1-t 1.432.11 SHE1-Il 6 .01:11 1.692-33 Lf.111
hQ219 1.53E31- 3.32E-9 3 341-j9 .36E1j9 .381- 3. 14EU
rn21l 1.01- 1.tlE-U3 1.61l- 3 1.2E- 3 1.113 1:63E1:1
r,220 5.432-14 2.73E- 42.7635 . 4 *3674 2.65 6-1 1

th22* 1 '6E 'tJ nX 24 3 XT: 4, i ,E tST 9e14trS227 1.15E-67 1.-E 1.17 -TE 1.3E-7 1-0 1.121-67
rh22t 2.E6 2.61w-C 3.631-62 31-02-W 5 .361-02 32.31-62
ra2l2 1.111-10 f 1s131- 1.141 }-IE15 1. 171- 5 .10 1 InIacERB 1.341-34416

th326 .901 U 1-24 1.761-3 S .71- 1.701-39

th239 ~ ~ ~ ~ ~ ~ bi 2.410 2.3l.6 t.c10 c.cc-01.31-6 * 1-62

tcUh 1 .41110 0 1.131.06 1.14100- 1-153.00 1.10E-06

0231 3.941-69 91 [.4-0B 3.4-9C .536 .710

th332 3.721-91 l61l-61 .7l.9E-l1 3.63-01 2.661-01 2.661E-1

th233 6.122-13 3.69-13 1.131-13 3.75-13 3.121-13 1.111-2
023 231-0 5 .3lE07 1.361-07 1.36E-07 1.0361.07 -6-
Pa

231
.611-62 3.433-02 3.42-62 3.656-92 2.473-62 I: 6:i2

u232 1.C1-I 5.32-11 L *III 1.602-1 1635Il E:
uh3: far-fil cr1: Ie 7E 6 115- Su 3 t 401 1749

u20 .12E3 1.5£.4126 N 1.41E-54.4E

p3r 449071-04E *rd. E t
chre aas.dcas. etn d 36eaIa tat eels

p231 .43 61 14 6-06 1 .46-06 1.1E-0 1.4-02 1.40-06

i'!u §6:f3l-E1? 1.f54E? 101.05E 4 5 0 l75¶

pu231 1.51I 14.1E-17 5.51- 17 5.4t1-17 .467-17 *.4E-27

.232r 3.1501-06mw r C-CS1.91E-06m 1. UK6111-6101

pu23t 1.61 I01 1.40E-05 53010*1 1Z-036 I5E 31.7 I 103161

p 3.1U-O10 1.921.02 I .921 C 0E1 2.e 2

M237 S210 .010 4079104.167.0-751-3
.P-239 7.3-83710 .4-8p71 710 .74-2-3
.238 3.3443410 .344 .3.:.3.43620

.8240 1.21-34" 1.923 St6.4.3- 413 .1-3A

np236 4.911-13 2.44-13 3.431-13 3.411-1 2.451-13 5.451-nZ
np36 2.6-0 .5106211 6 1166 2.521 06 2.531-06
p2375 46711 .4.-071* S.061e61 5.ftE-0 .6.0 .61@

wepil 3441-0711- 1.131-67 MUM - 1.21-6 LIRE-is
pR39 .69 5 .41501-, .4001- 6 .4602- 6 .11- .:081
pR46 3.5-7 1.09E-07 4.091-16 4.1410L 4anIOl0 5.101-
apR4 5.41- 1: :342-1 t341-14 1.31-1 E311 1.71-3

-14 7 .3 73-14 311-1 3.81 4 56-4 1.313

pRl
8

3 5.01-1.jj71033.5033 :513 Mf126 16451E6

p.239 .141.C .111.0143.061401 1e1*0l4 .610
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pu240 5.3-Ol511.e .3-II
pua4I 5.24143 2 2 1 -05 2I45S 75 2ISl ID OS 1.7eE
pa42 4.61-S4.73 4.E-05 0a 4 - 5 :1!Tsfl.:
pa243 2. 4-14 1.22134 1.21- 1. 3. 4 * 1 )S24
pa244 5.92 1 1 ,46 E 1 7 LS t7E 7. lE I1
puzo. .01. E01 : *01 PsI~ .0.0 OG
ee24 42 11- 9 353E 00 2 9- 0 DE eo 91 23.441t. 41 5E
am24 4 .2-17 1.44 1 .21 . 191. 9SE 1 .111-1
.i241 IjfO E:64 .63S 5 !181*

1 a24 1 2 i.46E-12 3.5SE-12 E.l 01 3.4

sas243 2.51-0 1.13c1-0 b .irn81-01.e431- 1-07*t84+dtCtS@eetrfo pg

am244s d0000 .00E.00sa244 4.79-1211 parE:IdII~I :~tj
a-245 1. 1- 14 3 1 4E 1414
c 246 .003.00 07. 2 034 2I 3 0 .21.50 .001.E0
ea241 .05!- 32 1 .533 3423d 31 75E * 3.23 .79S-39

cm4 .73-9: 0 I jj. 0 2 1:063 1

r iZ51 HIM+O .OO-O SOE+O II: v O .§O OO HOI

uoZ43 ; t411-4 32 2. 5 - 1. 4 e 3315

* sslk: for-flied crit based en ,Iv 11XI .OaS. 403.00wUao ectinidas page 193
power- 4.490C.04ow, bu nup-.2 7915.0 mid, flus.2 c*-e

0ucie Sohcitratle| 1nri . :35at
§~~~~~~~~~~~~~~~T aq atz nt t*nel&
° 54q ^rr 11Zs t2 *ntete bef s r

2 c-r4 drte td*.r t ... !::e tc 22fI n
1.471Af-14 1.421-4 "1.541-14 E.14 .4-41411

su246 1.36310 .1-1 116 1. 221-16 1.173- 14 1.7-6
cuZ47 7.A31.20 7.241- 20 7.351-260 so4.2 7512 7512
rn245 1.931 . ".
CS.24 .1ntrel o.ule c2 111.e13 .01.

* 125 1.3-7 .743-37 1J33 7E-71713?173I
3.5 030 00.0 .030 .001. 0 I00300 .0 A.E

totals 3.131*04 3.7 0E.3#0 710 .750 110
0 flumx: ;.90 3.9e5*079u .9 3 94the 5

o lq array htls 10 antraesd
0 Sq a~~~~:rray his I ntr Mt.

01 Sarray has I entIes.::
0 Ssrrsy but I entre.
01 4q:aray has I1 entries.
0 54rqr Moin.rrey has 12 entries.

-res--se ciean date taken from position number 21 of library en unit 33.

tacontrol module 4aaa library
used a p

1
e~dndent neuatron sepctrum, Tor each of the above pastes

passa 0 applies etart-up fuel danslittas;
Pree. n applies *id tiwe daneitlee of nith library interval

ifitlIbrary updated was...

Itosytern central module msas Ilbrary
used atima-dspendent nautran spectrum far each of the above passes
Pass S applies start-up fuel dmnslitltt
pass a ppliss aid time dansitlos of nth library interval.

fi'n:~ library updated was...
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mmae..amamm**e..e*ma *Xm@a-e.ae*e*e*e*-.*ee mmee.44..e*e**ee*X*Xeeeaea**s***
* a
* prelim tur *rl en-e btnary morking tibrary..ld * 1143
* made from modified eard-Image arisen-e libraries of scate 4.2
* date freo the Sight tlement *cttidr, end flsien product llbreries

docay date. IncudiIng gamm - nd tetat energy, sre from endf/b-wI

* neutron flux spectrum facters end cress eections ware produed from
* the *presrs2" case updsting tll ucLides an the seal. *burnup library

fiesion product yields e free endflb-v

* photon libraries use an 16-oner y-stour structure
* the photon date ore from the master phteon data best.

produced to Include brzeestrehtung free uot matrix

ase Informatien sbove this box (if present f*or toter updates

* ************************************** **

o .thr Identifitation and sizes of library.
O date eat name, ftS3MO01
O OS29i1996 date library ase produced
0 1697 total number of nucltidos In library

6S9 number f lgihtiteleeent nuctides
129 number of actinide nuclides
t79 number of fission product wuciides

o 7993 number of nonzero eff-dlesonal matrix elements

I eeslho far-field trnt based en bNw 1x15 G.OOut% 20id/mtu 40S h2eI tS ue2 page 196
power- .90w. burnup- 23 2 37 ewd a, x Y2.41.U0n/ce*-2eec

o (note, k-Ininitties tlsd and moderator absorhteom are correct enly. If correctly weighted crose sections are applied.
poductions M a8* ee..d *ee. * d **ma**
preute I 2913 SE406 119048S6106 1.3596771.06 1.i238765.06 1.238053106 i.2u80771.06

absorrttonx 1 .S0U65.06 1:050032e .1493E.06 1 9258E406 1.048581E*06 1.04872E.06
k inSfntty I2I14100 1.22t9728 O0 1.128682U2E*00 1283701E00 .228861.008 1.228059Eo00

e Initilt **O**** d d OCOC*CO d meaxema d e** e** d
actinida
ebsorpti one 1 03137M706 1.0309341+06 1.030496E.e6 1 0300649+06 1.029638E+.6 1.029633E106
non-actintie
abs. freca. 1.1341BE-02 1.t1t84tE12 1.t24141t-02 1.t29275-E02 1.834309E-02 1 .t2735E02

t aos2h: for-field ert t baed en b&h lxI I Oeutt 240gud/stu *OShe2 *t uYo2 f ion producte poge 197
Sfraction * tetel *bsortlion rate

powers .eo burnur 23237.mwd ftux. 2949+7n/cM'*2-eec
0 initial '*eoeea dS macmama d1 imaxaco d mmee. d ******* d

n149 5.J3E-03 * 341-035 OS 5 S O 6E IS
nd149 2 20E-03 2.213-05 2:j8 2 e 241.3 1:125e03 RASE S3
eUlIS 192E-03 1.921-03 1.9E143 .931-31919 .4
rhOSl 3rEe137 3 1.081-03 1.0 8-03 1 809 50 .101 8SU3 1.10-9
xe131 .T17E-04 7.211-04 7. :1-0 la31-04 .321-04 7.321-04
W1U 11.191-04 11.29-04 .SE1 -04 1.67 O7E0-04 1.701-04

U147 *.09 -04 4.111-0 S 4 413E 164 tEE:"4 4:ltEE04
c 99 3.73E-0 " n5 -0 v 4 14 S m04 3 1-04

nd352 2 49E 84 2 50r ~BE04 52:12 5Egt 5E:80 2S1 4:1I,:p155 3. 11-04 3O 7 4 .SOE-04 9E201-06 9- 04eo95 2 t91-04 O0 -4 SE21 04 .12E-06 .8SE-04 . -e4

2.1 19-0 010 :211-3E-4
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solls3 1.34304 -04 041 104*604 ~~j1:~
kV135 1. j1042 1.3104 131-4 1 014
OU153 1. ,21-04 1.931-04 I:03III. 1 41- 4I
*d113 1031-0 .310 O.4.904 41.03t.04 1.031:04
rul Ol SS, 105 O.9E-05 t.S .00E-04 1 .1104 1.011a04

1a139 7.73 .361-~~~~~05 7910 O
139S 61531-OS 6.1: 1-OS.99O RUN1-S t1oS

gd* 6 .031-OS 4J.0 t6: llGO :.3-S4131-OS
89 3.0435-O EVIS II014 aI -I I 3 0

9:130 1:!:I4 3*51O 3.131.04.3 * 19-S S
815 .097,1-O 101-5 3 91O 5.11- 5a * 41-0 .16t:

mO97 1.71.0 5.0115 9j10 MjIf 1 -59
91 3.610 3I.59 3.15146:316

.i43 6.40E-06 6.3-9 .510 651-6 3- .510

*di46 531- 37306 * 2-06 - 571-0 4.91-06s 4.310 GE 6-6 .9-6410
p 4 .601-6 7201A

sr 16 a.175-06 4110 .3-6~.4 6 6 64310

*.100 1.501-06 1.511-06 3521 -06 341-06 1-6E11-0
WISH4 .76E-86 3.401-06 .41-0 a.110 3.2-63530

at 92 1.951-06 1.961-Oh ~1.91-06 BE310 1.991-06
17 1.61-06 9 7-61-06 0681.-06 061.0106 .901-06

ruO42 1.751-06 1.715-06 17-61.5-6 1 71-6 175

au 96 13101.4-6 1.5s0 1.61-9156-6 1:561-06
ndiS 1.1-614506 1.43-0614101.106446

Ie13 6 1.g5-0 1.3241-96 CH55-06 1231-0" 1.7-0 .310
d14 4 1T-06 1.93E-06 1.041-06 4.061-06 1.6-6 1.061-06

M, i 4:S107 9.9I-07 9:99E-07 .0-6 1.6-06 06 1011-06
WU 35 .469-07 49.31-0 410 9.E1-074 9 9.10 9.S1-07

665 4 51 47 6.91-0 4.712 - .71-97 6.0-074 6.31-07
Kb135 602.0 16.110 .8-0413 1-76530

t.1034 6.1010 H.UE-0 6341-073.381-0 7 11-07 6.315-07

1117' 4I910 4.11-7t IS 4.407 4.6107 : 4.3:07 4.131-07
rulO 3.3-7 .750 21-07.31 1231.074IJ..,h L90r- iN4.7 ISO1U:11 .94;I~:

he 34 3.601-07 1.615-07 3.621-07 1645 1:61E-071 1.565-06

I
a

fission products pag, 193
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p.1 5 1 07 .6-721-72130

ndI42 LOZI 671.4.71.47 1.01-67 a 131 111,,-o
haI3& 1.f32M67 V.95-7 1.7-7 1.9-7 .011* 1:01l47
as 79 1.931-07 1.6-6 .717.916 .8? 84
sa143 1.761-07 1.76 1716 .1-7 01 .0416

bI23 L .61.7 nE-7 - 66-7 .61IrII i.441hE ' :*l- ~ * 0431.1177
taIl 1:~.400 1.411-01 .41-8 .51 5-s .530

dy6 1.331-07 1.3E-08 5.54 010 .0436

Be16 5.01-6 31-oS .471-088 J.010 I.68 L3-0
hrl 79 .73E-08 9.59t-o8 .9610 5.6-2 .8 2L56-08
1d107 9.016 E.7t84816 .910 1O 130
edl 4.61-08 4836 .3-35010 010 010

cd14 4.2108 4.43-8 :08 4 449E a 16 .30
uhC1, 4:3.9508 4.971-8 43.9:91-N 4.:63-08
enIl 3413-08 4.3-83610 .7-8.9-83610
WE12 4.90E-U68 2.93-83.010 310 1.151089 3153-1081

or1I 484210508 2.663-0 2.63-8 4.9 088.71-08 1122 7:01-88
onlih: far-fiEld gr based0 en bE:3S 151 :6:823u/t Lzhs

molSO 2.103-08 2.181.08 8.201-08 8.32~3-6 4108 7~4108

Sol 30 1.84E-0 I.8 108 I 31-Os 1.1-819180
sr 82 1.61,-08 1.:3-E O .'s 108 1.5-08 P.0E0 .810

PowerO 1011-8 1.3-0u .610p.038 1.11-8 30

Se 7 1.310 1.4S-0 .44308 1.5t3 .6-6 .03-
dy16 21j941.001 8 1.410 E 40.8 .433-081" 1*'14'-1' 8
kr 02'2 -1-61:08 1.7-8 1.8E 8: 1.9-8. 10 41
*n124 .I86j1 1. 1. 173.18El: 37-08 1.330 .10

4ul .39-08 * 3082 S-8 .310 8D-0 . 39
~ 3291983.308 .21-0 3.9108 3.70-9

ani Ii 4.110 19- 4.40-0 4.421-01 .4108.436
diO 451096E :34.7-0 4.99 4.321-09834-9.4-0

eulS .441-09 ru I~~'2 3 1j3 8 I :P1 3 .3:~ E 09

snIZ3 7.301-0 3 1 09 T.9 0 -: 71-"
Ns 73 S.4"E0 .419.409 E 9, I.430 2.6-9241-09
orII 90 1.516 L00 He00 40 3 2.1-9 .0-09 1.753-0

boOS I.17-1 I 10 I.9. 0
.0.09 .OI-l .1129

tyoS 1. 21- 1.3-6 . 109 .:361-09 1.8- 1.381-2

,di66 1.161-09 81.171-091.7-911-0119-9.9-0
O0 76 0.173-10 It31310 S.253-10 0.301-10 S.34I10 333

0

S
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sells 7.n33-10 7.31-10 7.v -07911 .6-03011
cels 64 E-10 4591.-10 4.591-tO 4:0I- tO 4.051-10

Sr 6 3.31-1 1.311 3.72t1- .1 10S £ J

en116 .931-10 .9U1-10 2.99E-10 *321-10 1.03-10 .0§51- 0
1e 2 65 0g.3 510 1.01-10 t . 44 E 10 .44 0

t6l47 1.2E18 1.271-10 1.26E | t1E1110 183.210tel 6.31-10 1.31-10 2:f1. 1-10 7-0 411 1 1

lS4 4? .31 5.1 1 .1E E32.10 *or tO S E|C StEt t.t5 l4 4 l| § lt5E
'x r 4:89E31 1: :El t- 34E ll fl.72E11

cr107 7.51 1- .613-12 7.701-1? 7501E-2 3 91-12 7.691-12
J, 1:111:11; S:991:190 :iff:n -MI: iv Al
arl"g .S I137 5E l 5 1 l i51l

nlt 714 74l -14 * -tI 1; .654 1

95 4 :131: 31 9 41-,11
Ii7 4211 4.4-4.71 4.9-4i1-141 4 111-14

ealh fr-f+52ield crt based mac. v 4listS i.4 csui elogud4tlmtu i0 X'240 6X us?
0 fractlon *J tstat a ssr tie. rate

0 pacers .0ev 4" burup. .2337.mvd<*!" fl 3 T41 vceaeld2;eec

obl26 1.77-14 t.UE-14 l.UE 1i4 1.UE1-14 1.S7£ U4 1.79E-14

tell~~m 5.731-13 1.0-91111H.0-2311IS
W1093 931-12 1.7- 1.E.7J.6. .61-17 lI

snll3 1.4 1-0 1.291- 5 1.391 E .29E33 i91-5 2.71-20
rb 93 2.71:-20 1.U1-l11 EI.UE1lll 1E-11 L731-20

amlh: 1cr-filgd grit based en lv 15xl5 3.OIttI 20 vdlutu 40 llt tS us?
powere 4.t901-04. burnup2. 3237E.0&ad flUX. 2 9!1oC7mnu '2- et

0 hwlsda esnn'tre' d s. gretale

bI 1 1.251-04 .36E-O 1.7212 1.9E-31 1.233-14 
2
3t50E:-4

n '20 ' 1-" *: I2-@ 1AC 577£ 0eE-1 OD E ISE

nt2 
4

1 
6 :ff I "lK:6 129.101E-0 4.11:4E 41946 

4
.16EI19

. 32 5.431 .3123 29E£ 331 -2165 e 22:.39:-
h 13 5 1.731-08 tISIEh 1.711-; . 1.l41-03
rg 4 .00.0 3.1661-6 l 6 1-C 16 1.6781-6 . 2000 0
he 4 3153-04 .210pEs.07 2.2114C 2.301-0 2. 31-04

ma 32 1.733 1.801-37 1~~~~bee $1.6 1.210 1.621-07smbl

me23 6.87641 6.616 3.33-1633116 3.4 06-6 8.861-31
Ih 2 1.30-1326 E.I- I.I326 12 S 29h 4 3.231 E :1:1 :ffIE1 .11
h3 7.533C 31. 0*3 1.0136 7.E31a

he6 ODE .0 3 tE4 tg3:j'" .17139C
no :11:E1? Ca616 mIS 1: 55-66 .201-

no2 1.15-k1.61E.- 0~6 1116:7

64.01- 4.07-E 24.091-6 .110 4.31041:31-0

fisseis producte

tight *lemnte

page o00

page 201
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8 2.641-13 U ' .4.13 2.16 I 113 .61-1: 3.641-2
I' 3 -U'L : 1.6336 641.266 62E 26 63 DE E01400

at Is t 91116" * tt£1 4. sEl:r Ev 91. I t99 e.e II 2:iI~ ': ¶ u 6E11t 2: E- 1 :9E*4 2.D I : 3
at 29 3.271-37 12S1-3 2 : E7-22.391-32 7

ml 33 5.101-01 3.131-01 5.143-SI 5. 71- 12 .191-SI 5.1 1 9
ml 29 1.6S5-6S 1.0621.es I.67E.0 1i8E3-SS t tE-t65 1. tE S

.lSi 29621-38 1.E2 2.12

.: 32 6 UE-50 6. 6.50 t.51E530 4E .301 o 46- 1S 5
total, s. 1.64e 5.sI6 5n1.94 s - 1E .04 * .n~ Ee

e flux 19.67 3e441 2.67+r .94307 32 417 2.941-08

esUlk for-fleld rit asced on b"u 15.15 3.eoait , 30gdtu 401 J i ue2 actlnidee page 02e
poa r2 3.60 -* burnup.2 .32 r37_1. d fIluj 4943.n/e'2-ee

0 RUe I. * f tntrstIo .Ie gr .le

se~rg **'**** d *...... d .C..ZdE.1. reactor i"*a*O:$"ly
I e 6 *.551.01 6.621+01 * 4.,19 &.501 *4.g20141 6.6241-

pbSe i:t2 1 i 2 1701 82 .253-1 12:oe: 81 1 :Z8Ut h18pb2UI 7. 661E-04m r 13r4rp-2 7.r201- 4 7.210 M .3 0 7. r 4sopb2o9 1.11-9 1.131-09 1.161-09 1.161-09 7109in. gr1e-a9
pb210 s t, er sa2E-e4 soE- as. aEe sinl reatr as^embly

pb211 S 6+0E1l 462E101 5 l.651-1 5.tE-11 .711-sl nEI 1

pb212 1.t6E1-1 1.t2E-11 1 t5E 1 191- 1911 .t6E fl 1.NEtl
Cb2 14 752 1-t r 7.E191 7.67C1-6 7.75316 7631-16 r.631-10

bl20E 4.69102 6.9E4-2 .671E-02 5.21. 32 5 43 .0 4E-e2
bllIO 3.621-0 3.041-6 2.61-9 2.691-073.111-67 2.111-6
bl10 3.21-1 e2 3.351-1ew or2 3.37er12 3.31X-e 3 3.393-
b1213 1.761-12 1.521-12 1.631-1t2 1.841-12 1.361-12 1.603-12

.603'2 E1-0 3. 651 .03 73.0 3 S 701 10 7.10 2.74 1 10
bt2'e .581-10S 65E u1 ) .701-16 s .76E. u .t2E-16 5.611-10
peZ11. .003.60 .003.00 .001.00 .0030 .60300 .003.00
po211 3.67E1r 3.681-7 L71-7e~s .72*1-7 5th-I? 3.753-17

p 9213 3.:911-1 .6-9 13 0 11 -1 6.66119 6.1t-E 111-19

p.2 S t.6tE-1l o 11 .E:11 6E-11 9. 4-1 OSE-
roZgl 3.221-64 3.461-9 3.631-29 3.441-2 9 3.6329 3.221-4
rn219 1.02E1-3 1 31- 3 133.13 1.04E-3 1 1 31 -.
rollS 2.70E 1- 2.f9E * 4 381e1.4 .21 16 2.14- 2761-4
rn222 1.5-07 1.56E-67 er 7 1493.07 1 1.-07 1.11- 67
re222 3.491-61 5.6tE-3 2t .1716-26 3.733-26 3.761-26 .5s6E-61
rs223 2.563-03 ii 2.56 3-082ss e 2.593-08 2601.68 2.611-63
rm22 1. 54-10 1.59E-10 1.601-10 1.61E-10 1 613-t 71.73 .
rs225 1.223-07 1. 33.67 1.253-67 1.363-67 1 s r1.3UE-67
ro226 2. 36-e2 2.5EE-62 2.613-02 2.433- 2.43 U-02 2 U 2112
,e2S i171.l0 1 "E-0 E 1 - 001.311 1.331-10 1.2)3.10

sell1 1.71-0 .73-E 1 a7910 1.0 05 1.61165 1.81 OE+S

sellS 1.631 -16 1.65-1 0.711 1.611 1.93-0 13.501-14

th2l2 1Big1-39 1 tE124 1. 11-24 1.623-6 1. 3 124 1. 74E9
th217 * 08 1 .41U .161- '.810 6.303-08 6.313-06
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0228 3.1-0n- .0-8E-.a .03K-u S.EO 3.99-E08
:h229 2.16E-02 2.4DE-02 1.43-02 3.46c-02 a.49E-02 2.491.02
38230 1 DESoO 1710 t.t30 E *O .99E00 t.0 ljolSO
3833s1 2.71L-a9 . 61-09 36349 .m 9 e.3-9 3. 13-58232 a -1 .01SI .110 :.7- 81.010 3.11SI
'"2532 :.16E1 .6 s .3EE d El.IE OHu J 258.233 a21.8 3.611 E.011 .14-131 *133313 I.T13
38234 1.6101 61-0 1: 61J-9 H11
eR51 3.671-2 .8E-0 711 862r 72 0 2
p252 S s.46-1 570E-1 .I31-I .76t-11 5.76r-26

gselbi for-field crit based en b 15011 3.60vtt1 20 dt ,,s 2 :/ S Uw2 , ctinidf page e3s
owere 4.S90E-04 wd burnips2.32379#047id flute 2.9 1s.0NOW4-50C

paeer. 6.6901-04ev. buruwps2. WdIde cencentratien. ran ateu
charge *a*"*e d .a~a~aa d asisa * 51.11 reactor essobtyCher's **,***-* 41******* d h1d*h' ***R:2R Sd -'

paD33 1.403-06 1.401-06 1.401-06 1.*0E-16 1.401- 1.40-06
pB234n 1.S1c-t1 1 tE-1 1 S1E-11 1 1E-1*-1 1 7,1 C.11-I
p42SX S en>12 . a O7-1 S111 ont -7-1 ro .0-12
p.235 .003.d 1*E .0 01+00 .000 .11E*00 .0E300

u230 1.61-16 1. 7E-21 1.75E-21 1.77131J83-21 1.68E-36
231 .47 -32 5.S211? 5.583-I* 4-r .691- 5.703-32

u232 1.0E1-06 1.101-6 1.11C-0U 1. 21-111-06 1.06E-56
.233 5E1-01 5.99II 4.0s3-1 .1E- .17101 *.17E-01
u234 1.031E01 1.033. 1. 0134 1. .01 1.03 1

.236 21582 1.923402 1.91*82 t.9E*2 E9*2t5
v237 .5-13 4.103-7 -07 11071 t11 30 4:411
.233 3.4304 433*0 4 .633. *94 *.0l
.239 3.763-31.41 H ns-08 3.73-60 73-68 753-63 5.713-33
.240 1.41- 1.41- -34 1.56E-34 1.43-14 1.72E-34 1.723-16
v241 .63.0 .13.0 .0300 .6 a0 .00140 00.0

np21S 3.191-14 1.-12 1.33 3-13 I.631-I .31-1 3 .051-14
upZ3

6
m 2.521-E6 Z.521 t62 6 6

npZ3 O 31 10E 5 .11127E$ 1.32 0? 1.3-S4E S6 2307 S613. 11

ir239 tf. 1.-7 |g g 3 7403-06 5£-0 S4 C.
6

I6
pu24O 1.42E-29 1.22E-4 1226E-U 1.2E- 1 4

upuZl .00360 .0040 1.75 E31-1 1.31-5E 65 t:. 5745 1 09D1;§

.9 03.00 0 WE; '

36 4.34c-11 0 S2E 2 S 109-10 .l1e-20 2.13E-11

pr2317r llE e1 5 ? .1-6 SEe4 3.46E-14 I 1-4 1.4- 7

* p241 1.91O 3.E<s I-OS tIN-OS S.330 3Ees.063-05 1.533-0

p
2

3 I.3-5 .6- AMEX0 716 .730 4710

d42lS 126E-39 1.22142 S.05E-12 1.tSE-12 1.3~23-4 5SE0-19

p.26 7.01-I7 .SSE- 7.29e-0r I.171-34 21- 4 51C-40
4.6 4.001400 4. :-0191314 "' .513 010

*-244- .001*00 .003.00 *O 0o1400+ .001.00 .0oE430
.26 :.1 411 3 r1 1:04317 04 17 9.:4113 93 303:9
..44 7.011-04 .31- 4.5- E24.43 4.9-4 1.283-04
wu42 .7-0 93 .0 043-50 1.336 ICE3-9313-6

a.139 1.4-31131 .3-33931 51 4.5t-13

am243 3.3310? 2 3.30 3.9-7233-7333-?O310
..244. .05030 .010 .040 .503050 ;S010 .501.300

80244 j.1933 ;134j831 .3. .0.31
oaUS 1.371-40 .11- "P13 91-36 .691- 66 I.771:4 0
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..246 .OE00 .003.00 .00E300 .00E30 .C0E00 .00.00
ce241 S?91-39. 2.24E323 21E:23 212E-fl .63*23 5.761-39
e 24 1.06E-10 6.32E-3- 0.123E 10 9SE-10 1.79[-10 9t20E-11
cR643 1.631-s .m7-1s 1.72n-15 1.67E-1S 1.63E-15 1421-15S
ca26 Z 2.t2E 12 3.3E-12 3.32E-12 3.26E-12 3.21E-12 2.60E-12

asalhb for-field crit based on bf 15x415I. SAOMt IfewdIotu 40S h2lo CX uo2 actinidos pceg 204
pover- 46.90E- 06e4 burnup 23 137#04swod flux- 2.941.07ne~ca*eZ-ec

O ~~~~~~~~~~~~~~nuceie cene ntrati gro Steve
chlarge e*** a*~ ***e** ** l rea '"* cto n es ses ly

e245 1.46 -14 1.41E-14 1J6ET- 1.J31-14 1.23- 4 1
ce246 1 17-16 1 E16 1.093-6 1S36 1.02E-1 1E.6
cR 47 7.561-20 7.131-20 n 7 D33 t1E-20 7.93.2 93.20E
c.24t 3.19-22 62-2 33E-22 ACE-2l 36ES 2 UE1. 2
cu6 003.0 10 1-33 1.2eE-33 .311-33S 33- 33 .001+ 0
Cz 13-37 1.7-37 1 723-37 1.723-1Y 1.72E-37 l. 7;17
..2I .600300 .00140 .109400 .003 0 .100300 .140

totals 3.734+04 3334 . 0 3.330 3.734no4 1.n1,04
0 tux 2941E07 2.9140 2.94 +07 2.96+87 -0t
0 Iq orrey baa 20 ent as:.
0 3q *rray hal I ntes.
0 rq arry has I entries.
0 Sq crry has 1 entries.
0 4q orray hex 1 entries.
e 16q array bar 12 etritees.
I1ibrary Infe ration...

cress-aectin date taken free poeltiln number 23 ot library en uimt 33.
Pass

,:cae-c stom control module sas2 llbrorv
ued a time-dependent neutron spectrum lor each of the above pastes

pass O apples Start-up fuel danslillea
pcscs n applies *fd tims densities a1 nth library interval

first library updated loss...
Pass I

M e sys-atea control module saz2 library
used a t ar-dependent neutren spectru.u erreseb et thc abov paes

pss 0 applies etert-up fuel dansittls
pca n applies aid ties densities *f nth library interval

first librerh updated wass...

* pwrllm tur or eon-s binary working library--id * 1143 S
* made from aodffiad card- lea orien-a librarfos of Scat.* 6.2
a data free the ligt element. actinide, nd fission product libreries C

de ay data, including gas and total energy, arm free endf/b-vi

* neutren flux *pectrun factonr and crass sections were preduced free a
a the *presoas caae updating all nuclidec an the scatl Oburnup" library C
* C

a filefon product yields are fro endflb-v C
* 0
* photon libraries use an 1C-cnarly.group structure C
* the photon date are from the easter photon data base,

produted to Include breasatreshtung from uo2 matrix
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S e hinfor-tlen above this box Cif present) for later updates

* a

e .*ther Identification and altos of library.
e date got "sae: 1t33fool
* 0/29/1996 date library was produced
0 u97 total wsrber of nuctides In lbrary

6S9 number of lght-slament nuctides
129 number atf etinldo numlides
$79 ramber af fission product muctides

0 TM num*er of** *nonzer off-flelons mtrix elemets*******

1 ee2bi ;er-Ele~td'srI~t ..r . ......... IRS lht .Ot e /s s12o/ *S ue2 pag 205
powers .00ev, burmap. 23634.md fIux S Ynlem** -s 2 eec

(note, k-n 1ttes **P and moderator ro-act lnyare. ct cr ttl wehted cres sections are apptld.)
0 ~~~~~~~Initd"da *al*d "**
productions 1.2889241.06 i.298140#1U6 1.273651E06 1 .1659c99E06 1.25584i1E06 1.283532E106
absor tfons 10491 .006 1 O StO01006 1 .04842Ve-066 1.04062E706 nODEf06 1U476951E06

0 t n fi.sv 1 2i 512*T 0 2 0 .. 2279001.90 #0 1.27293J;00 .2272961OO
fn~~~tiste d aed *ee d d ee* d

ect I nide
obsorptlens 1.029930.E06 1.0295091446 1.0290933.06 1.028683E1.6 1.0282780.06 1.0282731.06
non-actinide
abs. *race. 1.3342971-62 1.839298E.02 1 44193E-02 1.349020E102 1.3537821-02 1.S53758E102

t gah: tor-field ernt based on btl ISX15 3.g6vtZ 0gwdlatu 40S h2o/ 3S uo2 fissien producta page 206
.00e bianup'fraction of total obsoriti en rate

peowers ODOM burnups 23684 mwd flux. 2.95E1 7n/eca 2seec
§ OU~lU mi tnlt e***e** d *****e ; d L****e * d a*.... d *oo**a. d

u149 5.361-es63 S471.03 5.38E-03t5 *X81-S 919-03 O S91-03
nd143 2.251-03 2.26t 61 2. 27-103 S- es 2n9 29E303
etali 01.4-03 1.941-0 .9163193 -03I 1.JS0 1.91-03
Al103 1 E0e-03 1.10t-03 is6 1E.111-0 13 e1 1.2-03
*hl§5, 1lO1E-O :1 lO :H tES1 1:1M 1:E31:S 12E C5 12E6 04
.s133 5. 70-04 1 E.14 5.769 791-04 .8E1-04 .821-04
s147 4.17e-04 41 210 U.43 4.261-04 *.61-3U
tc 99 3.78E-U 3S79- 3 .31104 621-04 S 41-04 41-04

sels2 S.552E-04 * 56SE-4 3S U 5s9t104 j.811-84 2.11-044
adIS 2391-0 2 91 3. 9t 2 .p1 U 2s-94 .281-0sIS .0-4 1. 18-0441114~ 1 p74-41710
so 95 2. 2-04 2* *304 514 61U04 £U 4 U 28.804

r 315§ 1 .37-0 : 1-9 1U.19Ee4 t U1: .4-04 1.4E01-U
krS 1.391-0 I 4 1.303-84 .6 9E U 9 1- 42-04 1.OE-04
eu153 1. 4 U es g 54-34 10618-4 1 .CU .7-34 1.071-04
edllS 31 -4 1-04 1.031-U vS3-34 O0t U 1.03E-0
rulOl -4 1UE 4 1.021-04 121-04 31-0 1.031-04
TO1 9 I 65e-os 4 l. t0- .751- tS 1-0 9t5E-OS9

a,53 7:9 : Co' IK,41-0E .9E5 1.23 B 8.061-O LI I- I
ad,5 6.081-05 6.:07E-03 .01:-65:: 6. j1 :-o: 21-O
ee109 4 131-05 4.151-us 4.18 S 4 -0E t -05 4.E 2305
idIOS 4.861-O5 4.091.05 4.111-fl 4.1310 S 4.154 1-05
ba137 3.U3E-05 3.3SSE5 .27E-15 S9E05 3.911-OS 5910-O5
rr 93 3.08-EOS lOE- 5 3115-O S e- .1tc-OS .4C-f

1129 -2.52E C 2.61E-0 S .62- S 6-O5 3.61-fl 2.5E1-5
ndl44 2.45S-0O 2 473-fl 2.8-0 491-6 S .501-ES 2.S01-fl
dl52 2.141-05 2.161-fl 2. 1O-f 2.10-fl 2E2 1 OS 2 21E-05
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pdINt NAE-06 9 M." D6 10 I~oe a@1ws Ies es I. la
Sr 9s 2.25E N172E6 .1-UE06 .401-E e :.401-06

au0 .9.06 p036E 9 7 0 e.E 64E06
roz 7.52E:04 7.5M1 7.6ot106 L 643-0 .4.06 7.68E-06

ru 99 1.39106 * 5216 61.42-06 6.77 m06 O.91E-06 6.90e-06
co142 65stE 86 .62E- 6.5-06 6 69E- N 6nN6 E2
amISS 6.60E-0e 4.89EU 6 4 Ue6.o1 90- 6.EO9S1 660E
rd14S 4.63-E6 61.06 6.4eE-e6 .441-U 6447E-6 6.471-6
rJ146 51.6 1-*.NE 5.61t-et .6SE- 6 5.441- 5.4M 106
d S! 179OE- 86 *.02106 6 71EN 1 6 1- 01 ee66 45. 01-0

Is E 2:1-6 4J2-0 _. p53-0J .' A - 13801-06 4.501066
bellS 4.95E-06 4 .6-0 S 41-06 .21-U .06 4.6519 4.45:106
,140 4.26E-06 4.81E-06 6.311-6 4. 336 6. 3E1-6 4331-06
xo1S2 3.921-N0 5 3.41-Ss 3.6E1N06 S U.81 64001 6 4.001-06
. 9 113-6 2.421-6 L641-6 1.651 6 .4E7-6 24 71:06

trlCO * 310 2. N 106 e:D U02 :S71:16 .401-06
s927 1. a O 6 O a 6 21-06 . N- .03E-06

eua30 1.74-06 1.73-06t 1 .6111.6 1: E 'nE 3 u IMn-*
6

55.2hz tue-f laid erit b..~ d n bla 151S S.Out, 3Dv/u 2e/* uo2

pease .O0ebuhreupw 23684 md flux. 2.3E J7nJcem'2.sc
iiltial 4***'-'* d **** i *** d ***e*** g **** d

1
0

0

fission products page 207

sr 96

ae136
cd1II

Kr 94
II 90

10130
eb 37
pdIO6
so 77

kr 84

nd142
ba134
so 79
smile
WU12
kr 86
W.23
pdlO4
eeb 93
OM15
at so
We25
vd1SI
cdlI12

1.56-06
1.44E-06

1 P7E: 06
1.12106

9 65E107
:.431-07

07

4.071 07
M.ORE 0

3.99E-07s .5E. C

2.111 -067

1.3nE-07

1.431-07
1.381-07

1 06 o

'7 s96E :38S

1.371-06
1.443-06
1.371-06
1.13E-06

1. 61t-061X01-06

8I.47307

6.343-07

4.09E-07
S.633-07

.SEET
.16E:er
.4:EiT

1.991-07
i53-07

1 76 -0.m-er1.48:07

1 WE 8r
:111:51t

1SE &1.451-0N

1:'1SE1:66
1 e1-06

9.75 -0
9.52,1-0,7
7.64-07
4.311-0
7-14.2317Y

4: IRE er'
4.1111-0?
4.043-07

.0E-07

2.003-07
1.7-1 07.n4E er7

9. 061-r

9.S03-08
3.49 -0

7.443 008

1.EU

I UE U"

1.101EU6
1 020 61:I21:r

5.443-07
4 .143-07

4.06E 07

.94-07
.6901-07

.203-07

IA.17-07
.071-07

2.011-07

1:211:e:

21i1r1-0

1.083-07

9.913-0s

i.4E :Sj

9.35107

1.401-07

4.94307
.ssE-07i.SSI er.144E-07

091e-07

. 7E.t7

.221-07
9OE-07

I:"I
1 446 g

9.961-03
9.91E-03

599l-68
M sE4e

1.591 6
1.43-.06

1.033- 06o an S7

46794107
4.441-077
5.6711-07

2111,7
2.191-07

2091-07

D 4E r

1.791-0,7
1.501-07

l:X~E:87r

9.063-039.93-08



.

sop 03 ISM4 1996 Pit* Name: tuffg.suin SEOSOO571-20-IZ S O ATIACMENKT NIX * page 161

dvida S. 7 1.-771-MI 5.31K-O I.83- 1.9K-US3 5.69K-P
ST64 SUnI-0 .nES 1.s59K*SI so.4- U S5-Pt es 65K-6
tr 79 ".181-08 .271-Os 5.17SI.4 I.ISK* t 3tSSE-eS
*ner 5.r11-B 5.321-eSBa 5K SB .5K-S . n-P .57E-Pt
antl7 5. s .3EK-S 5.37KS 5601- 0 34 e 0 1e68 14 6 s.1 ss

GM 6 5:.02K-I 5.41-e08 5.7K-l e s Is 1111-SI 1.IIK-8
m 96 e.5tK-S 4.62K-P 4.67K-te s.711-5 4.76K-P .76KS
utll *.70K-Ot 6.2K5-Pt .3K-S 1K-4S .33K-P 4.69K-SI

sd114 6.51K-O 4.54EK- 4*.57K-P Ks-SB 9.5E2 4.62KS
onlSt 4.64Kl 4*86K-P 4.1s-11 4 lot-#s .11K-CW 4.12E-SI
pdlilS 3.74K-P 1.76K-P8 1.79- 3i1161 r UeK-Cl 1'11 -SB
galS 3.69K-P 3.71K-P 7KP .5-I 3.77-SI 77KSI

3s .1 :SC-O J 221-08 3. E t.S3tU 3 3 E-e 3.41M.. 129 5.1K- 3.KP11KP ISE-S 341K- 341K-S
or 8J 3.70E-OS 2.721-SI 2.73- s 74K-SI 2.761.-P 2.76C-P8
aaslho far-field pit based on h 5I15 3.SAM S10#wd/mtu 401 hl./ CZ vat

fraction d ttel asorotlon rate
powre .Ss w burnup- 236 Ud flu.. 2.Vs5I+Gnc1*2-xeec

laltial Leeee d 1**e e &*d**** d ******* d 6****' d

S
St

fission products pace N0t

xelS3
bu136
a. 12

tell6
an126
Be 71
*1i63
hr 82
sn124
OU'SS
as 75i"115

pm14 7
enlil

pnl 16cdil6

oUlS4
nl 20

Sr 90
ibe165
* 160
, 76
sells

s37
or 86
onl 16

or 8r
t*122
sb 94
os134
en166
tr 10
*; n
ga 72cr167

3.34K-OS

21:s7 E es0181.96E-OS1.56K-S

1.4KE-P3
1K.SE-09

6.571-09
7.9sE 09

4:6E-09
f:441:09

1.411-09

7.7rE-es

1.191-59

':14NE lV

4.45K-IS

1 .79 -S
4.059-10

3.72K -S
1.44K 10I

1.2KE-IC
1 06-I10
8.30K-IlIP:13

4.72K-il
3 65K Il
7.89K-Il

2.26K-OS
1.92K-0S
1.571-0S
I n&E-03
1.571-P8
1.47E-u
1.44K-P
1.41K-PS

1:4 flI: 9

3.2s9-09

SAZE-09

1.421-09
1.59K-OS9

6.143-IS1:2111:1Us3 10

9 .57K-lS

I.325 -IS

6.75K-

3.E7 -Il7.99-Il

2.39K-P
1.94K-Pa
1 .it Kes

1.42E-P

5.321-09

I4K E-09

SU3E 09

1.20K-OS
8.43K-IS
6.32K-IS
iL4iE
1 0 -E IS
I .lE10

U.2BE - IC
1: 3E-01:1211:1

.912-Ill
6.75K-Il1
3.68K-Il
8.09K-12

2.11K-SE
1.951-68

.30-el

J:ht1:S

4.101-Ii:1:119

.:3E *n

S ,5,E.n9V

1.s3K-IS

1.32K-IS

4.76K-IlI.ISK-191:.70-10
S.SE12

3.n:-w
.:97K-SB

I .90E-P

1.58K-P1
1.49K-SI
1:U4-0I SE-1.31K- P

1 5293n

1 4 K 09
1 44K-09

1:4 '1 121 -9

1.33-IS

1:391:1I

US.lE go

I 39 1M

1S':4E:1.

5.03K- I
6.76311 -
3:11 -11
$.2BE-12

I 333-581:Ia
1 .97K-OS

1.49K-SB
1:24CEM
1.319K0-P
9.16K -94. o3K-e9
1.69E-t9
HOUR

3.31-59v

3: 11:69
1.461-09
1.44E -09
I.33e-09

#.39E- 10
H394K-IS1

1.35K-IS
1.34-10

:111 E11t.2tE- I2
1.03K-Il

4.66K- Il



lop 03 15U4 1996 fit. Nemec tuff9.su. 53A000000-01717.0200-00021 ISV 00 ATTC3MUENT XIX - Page 162

he 9 '5 352131 .51-12 1.:1-1 .16E 1.1-13 1.:719 15 6:9E15
WMlt4 t3113 94 14-2 7E£ t i. 14 ;.4 1 .454 141

~~nhI4
6.161-14 8.1S1.14 

5j7~~~~~~~~ ~~16E a* ta

gel" 5 1; 4 ' t 4-14 .e1 14 0 i 4 4 01 ;14 w

Instial 6.C.. d ***X d '*** x **** d *@**5** d

beb1 1.911 1.573.1 1.68-13 1.j48E-l3 .61.14 181 1.1

te120m 5.137£t13 :1.1:-Il 1 .10112 1 * 03-2 .69 -E17J 1.E 18

*n125 2 7S1-20 1 29C3t- 1 4. 911t 1 1.29E1-S 2. n-2e
9.2h: for-fi.ld erit based on e.t 15x15 3.00wt5 d 2rwd/rtu OX .2e 5X uwZpwewr 4.60E-U_ burnupel.WU41_04.vd flum 2.O7n~g.2-sc

0454444 d ~ d * '0 i' d ***4I5 d
01x 1. 1.77E-6 1.791-014 081-31.4 01E-14 4.0E .413-03

*0. 2 4300' 4.1* 3-04 4.153-06 4.301-06 4.234-06 .2214-06

. 11393-12 '.51-13 2.30I-12 U.2£ 10.2 318.31 1S

he 3 1493-08 1 29 9 1. °07208 1 .0'-20 19.17 20 17.1s-68

hoer.42.303-04 2.1.0 2.32p-02.3 .331-04wflu 2!6-E07n/2.341-6

kI~e 1.53-07 1 -03lh 1.541L-67 1.643-07 1.319-07 IME5-03

4. %.06 6:191 _" -06 4. a, I4H-" 4.22t-06~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~9v.2-0 .21Ie2 .21. 3.131 4:11I6E : " .510ihe 24.3591-31 59314 6.9- a11 .31 5.01-3

".3 24 1.71-61 21.7911-08 1.50-011 1.5160-01 1.523-01 1.821-01!
h4 2 .203-6 31213-0 12323-06 1.231-04 1.241-06 1.210

no 27 2.643-38 2.641-13 2.4-139 G 2.4496-1 2.616-13 2.641-28
32 491.024 4.9347 4.91. 499 4I91

no 28 2493-2 L 6 2.'9- I 2.33-1 .31-1 2"9-2
.129 3.31-37 342.221 3.4132 I.93323.3- 3.53-137

210 0.0 .3:1-1E 1.01-1. 1.3 1 1.07131 .0.0
ncR 282110 .2-1 .4-1 7.1 291-01 5.29E-01
noi30 S.294315 .6-02531 I.311 6.E1-0 I
no 31 4.17193392.1E1-3 2.13234 2 1991: 213 221I23 2.2613'83

a326 4.539-30 4.723-06 4.01-306 4.571-06 4.21-306 4.u19-06

total 5.751404 4.751404 575. E04 5.791404 5"33.4 4.73130
lu 42.9E0 2.94610 .930 L91.0 2951

fission products

tight elements

crtinide.

page 209

page 210

page 211sas2h: far-field crtt besed on bXu 1515. 3LOwtI, 2 gvd/stu 405 02.1 It ' o2

powere 4.590E-04..w. burnupe2.368A04mud fltdee 2A. 95e0nr C.2-sca ~~~~~~~~~~~nuef ide goncentratlons, Span latms



- - o

Sap 03 153 1996 File Name: tufft.oum U3eevee00-m71200-00021 1 00 ATTACUNINT NIX O#* 163

charge et uta~a mnge, reactor assli ty
charge *OOO*- d **~** d a *6d 91 4* "**l d "ttlblk

h4 4 £.jIO 0 4 S1.01 4.f5fl0l I.§U1.0 *.:SI-o1 1.08140
pb2D6 3. £ t.1-01 tl S -t1 .61-0

p807 "3'E02I f1 4211 .9l10 02 2 E8. J:W8I:O
2

s 7 E34 7E 8 55-04 T.a1-
921. S111 42.U46 I1t *9

.61-0 3.441-04 IK.1-3 I

9`19 : E 1.t1Wl :917E: I 19E I 'OEl:I :114X 11

U2. % 4ESO s0D,;2 53 O'E;O 911 t7E-t 8I;8 C.

bl2'5 6te tO 70-8 :.GE- 16A-§it ° E

hI29D 5.S2E-06 5.;122 5.42-2 E- I S. t6 1 S. 1-
hC210. .001.00 .019 20 t9 n 10 SZ t0 4 1.00
Ee2t5 1-07 1.13147 Is :: 14E7 Eti 7:UEE-0:7
hfII - 1I 4112 :4 1 .1l E1
hul 01Il131131. 1 1 911 -131011
h1213 5 22E 44 ;.47C10 2S1O19 3. 2E 2e S.S1 2I S6E11"
hi219 t.81-16 .tS1-t5 t.tSE S . 1-S l.t60 lS1tt

poI .824 53606 93,1-5 .915 4.510 :6106

p2143061 .7-78111 6317 .1 -17 3 1

Po215 4J01-1' .7-17 of: 1T- 7 9.7E -17 1. 1 4C
1 2 1 2tt7 7.491-'7 36-17 71-1 e
Is21 9.951 9.41I 91-I 9.2-I 941II :.46-I
is 3221.64 1 iE

29
7 .01.26 1.2 2 29 6E:44

*e22 1.065-1S I Sn- .1 21 13- 1.07*-1O

e227 2.761t-1 .82E51 t UE-t5~ 3t1.4C 15 .0S-4 S3.818-1

math2 1.1 192UE4 1.t417 1j4E-47 E. 471-07

ra223 2 811t0 2.451-8t 1283- .41-E8 3S *3S1- 2.40

tel, S 1tt£: 15.U01 17 E 1 I T 5C

.224 131 .S2 '0 .1'70 *1E e 117 901:

1 p252 S.46E526 S379t8t-02 3.51-9 1.2 531-5E2 s2 51-0 72 2.5l-t l

po25 1.431-10 41-1 1.61-1 1.171-1 13-1 4 .E1-t6
ac225 l.tlE - s 6.841-01 6. 91 t .0I1-01

e27, &1.8- 1.21-US 1.836-0154-31.5-5 11.6505
aC228 1.01i .3-414.41.51 .7-41511
th226 1.74-3 1.541-14 1.3-4 1.012 .7-41113

t229 2.49-0 13-22510 6-23.1-02 I.1102
th230 I.2010 1.140+2.01215 2100 1210
1h231 2.160 3.8-9331-933133419 .1-39
1h12 23.16-01 3.H-0E .51 .1-1: 3.5-0 .110
th233 3.386-2 3.2-351-335113 3513
th234 5.368-07 5.361-07 3 :1 1: : 361 la7 o.r10 :5.61.071
p231 2.721-023719 3.5-3.4-3.11-02 1.7I81-02

p".232 5.761-26 1.7,9,1-il Iff1- 1531-15. :1Il 5.9-6

a11a211 far-fletd grit based on bly 1515, M.oatS. laWd/mtu 403 hid/ 83 uoZ actinides page 212
pouar. 4.890E-U4mw. buarnup.2.36849#04wad fluxe . 9149711/col""2-seC

0 fl~~~~~~~~~~,UcIde canonl~ltrtions, orin atomm

charge ae**44* d "*b*d esbat.. ing. .deactor
"p.233 1:40E-06 1.401-06 1.481-0 1.401-06: .40:06 1.401:06
p.234 1.51-II 1.311-11 1a8l-1 1.11-11 1.31111 al11l I



Sep 03 1M.U 1M99 fis ame: tulf". A 0 REV 00 ATT*Cffilll' 331 Pagea164TT~AMENT Nit - Paee WU

p.234 8.071-12 6.073-12 8.07312 8.073- 2 0.071-12 8.071-12
pZ535 .601.00 . 0.E00 .t00E1. .t00! 0 00 of .OD1dO
m230 1.5 .9: 1 2-11713

31 l1E01362 574.7 UR17 .12 I El 1 } 1 .S92E 32
U232 L.O6W0" E.133-66 14O-I 1 * 151-06 1.06E el
u233 6.173-01 6436 4- .301f. 16 *41.01 8.421-01
u234 1.831t01 1 .I1l 1 .361 t 31*91 1.031*01
.235 6.C55E+2 .s512 6.ES302 6.55Ed2 6.951 02 4.1s1*2

U23 l1 sX+@2 1.931.02 I.931*02 1.93102 E.931.02 1.31*02
U253 4:{ -25 j 84.1-0 7 4.1 7 ! .121-07 4.3113"

u240 1:72344 SOE 3 1I Isa23 'E .339 -8 614
UZ41 .001400 .10 I 4 1.l I .I .i'' v 1 -i
P235 3.051-14 1 'E- 2 1.031- . 3-12 1. t- 0-14

np256 2.44E- 2. 44-13 8443 3 . .441.1. 1.441-25
nP236 2.S4E 6 E.UE-t6 5sE 6 .06 . E-t6 .06

37 0614.0 6 .01*14.510 510 I.1~ 51.*61#
nP238 S.531-S5}.621-0E 23.0 7 1-2£087 1. E17 1.891-13

np239 1.93-113514 11-6 1:1-0E 5.41 0Et6 1. E64 1.21 13
nP20 4 1.991.r 8 .35EE1. 6 eEfg .El8 .o+g .Eesp2 .0 00 2.95E o 00140

pi26 4:1)3 11 I.81-0' 1.81-10 I.0- E.11 3.921- I

wuLO 4.151-01 4.051-1 3.93-1 .~ 65-0 .6E-01 .76e1-0
pu241 lrt 1.5830 42.033-05 41T9tS30 r OS 1.07105S 14r1-085
p 7243 1 .0-1 1.e23E-14 1.233-14 1a3£-4 4 121 52
pu244 .5TE3 - 9-4 3 E.E 249. E- .95E-;3 1.131-13
pu245 .00.04.4-5 4.741-3*rv5 4.981- .603.00eo~e
pu24 .003.00 .003.00 .0u1*00 .001. 01*00 .00100
*239 13- 1.06E-0 o .2E-C 1.9 I E 19
3,240 9.1'31.33 9.431-18 .. z1-,8 *.o.c:r e:nt1 Mig.n:

.243 223 07 :S 2.1071-0 .4-711 3-67, 4 Os830 2.08-9I

*o242 3.023-£ ee 9S1-16 l°4 5 1- 3 191- 1e.21 E1 1

243 225 eT21E1T2 TE r2 t£T eE lr I12 :13E
*24 9eE1 l ea-J§ E§ rn- S 42-JO1SE080

*R245 4:m7-40 2. 13-16 933E-36 9.761-36 1.02E3-5 4.61-E40
pm2u6 .4! .00 .00100 .001400 j01460 .00E1.00 G*E+00
ee241 5.T41-34 1.99:3 t.9-23 1.511-3 .6E-23 731-94
GM242 9.203-11 " .493.10S.6E 10 Sig -1 LS.E-11
*a243 1 4231l St5011 12 43511 1413-11 1 4 I1-f 4 1 21&11

ON2b3 far-field c alt bared n- bu l5x15 LOowtx 20gd/mt4 40e b2e 81 u2 atInldZ page 213

pMe2r. 4O90* 00s * t1*0 0n c*2-E4 e

ehre**' .4a bells ind reac^ftor 1asabl

8&245 271E- 4l 1 3-14 1.196-14 1.3-14 1E-1 1 12E-31
c.246 .03 eIt9 sE-l7 *94jE1. 9.131-17 3611E-17 6.013-17
63247 r 891j0 :hi2:I1 L 2!. I2 1J3 3 7 7:322

u24 3.48- 11

e0249 .001*30 1.361-3 .31 .2-3 41 016..241 1.721-1237 1.3-37 71 ~ 7uI 1.721-3



SOp 63 15143 1996 Fite Saul tuff9.euM SAD000000S-717-0200-C0021 REV 00 ATTACIIIIEt XKI * Paso Ids

cc251 .60+100 * WE . *0 1.00 c 001.o o 01.00 .OE00
tetals C.HE304 . t1-4 3. 104 3. 3731."E904 3. .o04

O flux 2.941+07 f.94E.t# 3.9531O7 I.MEW1 2 .51E-0O
0 1q array bug 20 IntrM
0 3q array Ies 1 ntries.
O Sq array hue I ntrieS.
O Sq array ha: I ntriex.
0 4q *rrey bag 12 entreos
Illbrory Inferaotln...

creesseaction date taken from position number 24 of library en unit 33.

pass I

M': tey contrel eodule osa2 librarye
used a tu*sedapendent neutron spectru, *fr tach of the above posses

Paas 0 applies atart-up fuel fdnsilites
pss n epptlies aid tam dne fties *f nth lfbrary Interval

first library updated was...

'x:dtete-syst control module esse librr
uaad * tiur-dependent neutron apectre TOr *xch of the above pesses

ps r epptle atat-up fue donailtias
pass r applee *Id tim dteeaiti of nth library Interval

f tlibrer udated was .. 6 . . 1

p rolu tur origrn-e binary working library--id * 1143
* ad6e frm modified card-imge arisen-s libraries of scae* 4.2
* data from the 1get etment, utinide, and fisleon product libraries *

decay date, Inctuding gum- *nd toot energy. are frou *ndt/b-vl

* eutron flux spectrum fetor. and cress sctions waere reduced free 0
the presaa2

v case updating alt nuctides en the scate Lburnup librery

* fission product yields are free endfb-v 5
* a
* iAoton libraries ase an 15-eneray-greup structure 0
* the phot an date are frm the mster *hoton date baer,

produced to Include broestrehiung fram uo2 matrix

* see Information above this box (if present) for later updote.
* a
ee*.eee*O****-**.e*seeeO.*************0*esO*OOeeO*X***0**eeoe**eee*ee*ae*ee*ee-e
* 5

e .other Identification and siea of library.
0 date got nmeos ft MUM
0 U129/1996 dat library wex produced
0 1697 tota nmber of nuctides In library

639 number of liet-emtent nuctides
129 number f ectinide nuclides
379 number of fisaion product nruclides8 79 3 number of nonero of f-diagonal matrix etements

I sa*2h: fer-flotd crit based on bMu 15x15, 3 .Outt 20iwd/otu 40Z N2o/ St uo2
power. .00m burnup. fawux.- MU14IY7nlcae-2.sec

e 0e

page 214



Sep 03 1543 1996 ita lea:t tuffauwi S5A0o0o00-0171?-0200-00021 REV 00 ATTACiNhET V1X - Page 16

(nate, k-Inffnlt clad and moderator .bseeptins rer earretanty. If crrectty weighted cress srctotns are applied.)
* i~~~~"tn"11at * s ***** d "seed.. d& ee*e** d *&*"** d
producth I .Om 869681.0 6 128$j7I46 1.28343+3106 l.ftlIlO l.284011846 ts04lle0
.baor¶Itiem I.O&S2fOO

6
1.6sg6 210E6 1.067508.+06 1. 71 81446 t04133406 t e68o011.06

k I~n ity I 52r76sE0o 1.227r468.00 1.2271731E00 1 2268+00 1 2265901.0 1.226588E+00
0 Initla ta ent d aseecee g e tees.d *g aesene d c d

actlIde
absorptins .e0287911e06 1.028390E66 1.2799SE.06 1.627604+106 t.02n1"16 1.6272121.06
nob-ettinfdt
abs. Ireca. Is335553.02 1.838240k-82 1.6628341-02 1.6674021-02 1.S71920E-02 1.S?11341-02
s Be:2h: fr la"d g.rit based en b-t l l5 3. owtt legvd/mtu 403 i2a/ s2 u2 fissio preduicts pes 215

0 payer frectlin af tot a orptlen rate
posers 0eow burnupe 24.130.aEd suxs j.9E n/mn 3.aso

efm~j5 ie*****e d *scene4 So d **e****e e e *e**** d

S*l49 5.9E-0s5 1.40E1-3 5.401-03 5.401-03 15.411-0 5.411-03
ndl43 25.19E03 2.301 2e 2.326 33-3 -s 2.341-03

rhISI 1. 2E-03 1.123- M1.3-03 1.131-03 11471-03 1.141-03111111 r.6 U2 r seE u02 I~sX- r.I: rs :.o 4 r E
se3 7.41- .01-4 7.6-49 751N7604 6 7.11-N4
.. 1' 1s 5.#E U1 5 4EU 179:4 1:IE- 5 n1:n 5 nE :n
SM147 * M :g *231 U4 *DE 4 *.2E *.3E- I 4Ee
to 99 3.831-4 45E- .6E -04 71-64 1.9-4 13-0
Mdl4S 3.281-64 1.01-4 31134 5- .1 64 4 s50
elsa 3.60E-04 .421 8 . 164 36104 2 461-04

so 95 2.28E- 3.391- e 0431 3 3 s 2E 3 4 2.321 4
amISS 1.J45-04 7104 ... 04 a 1.311-4l.7-
gd155 2. O41-0 EE:e44 31 *1 . 0 -4 rEerl2n4
hr 43 1.401-0 141-4 1.411-0N 1450 3l1-04 1.41-0:4kal*S 1.328- 1 0.321-4 1.33E1-4 1.148-4 .41-04 1.414
e*S) 1 .61-04 1.0et104 1. sE-04 1.098-04 .004 191-N4

ulXol 1.023-4 1.6031-4 1.038-04 1. 04-N4 1.611-0 1. 5sE04
edll 1.631-04 1.03E-04 L03304 I SS . 4 1.631-04

prl5t 9Js~sK 9.90ES t5 .As'eo 1.CE e4 1 le U t t1-0

Ts
16 4 e21-EOeS * s4 sEE8s *0 E 8 8S-04 4.02e-05wh a.2 t5 4 OE-05 6.49S 3rss43Ee J0 Eo
bdl7 6.0sEC os .0ln es 5.19E9 e5 * 02Es * 2s61s *0 2 L eMsS

eot 4151r -E0 3sE es 91-05 -s nE 4f .4 -5 4. 411-05
1.137 9110 1.3-3191-51903 3 199031.91-95

ar~~~~~~~0 n 0 5 5 .^ sJtEe s1Xe .O ss2~ear 93 13.14E-os 1164-OS 251 -0 1.1216E .1 1.2I U1SE 05
1129 2.63-0 j5.O 2681-OS. 361-nJ 701-5

nd144 2a:-S 303211-32 55- 560s .65

pdlC 9 1.30 ts .1-05 1.S. 11 t eE
ar 91 8.401E- 6.466 o.49t-06 t.13 36 6.5 116 r0pd108 1.6111, 16 036 1033j 1~ *

4
:l :Af

68 I- 6f0E8-06 6.123-06 141-0 6.fl1-6 820
*u tEie 7.2- 7 .71 -06 7.166 1I It0ll6
r 99 6.9o01-6 7 .210 6 711-06 . 7.461-06 7.40-06
oct42 6*72 -06 4.68-06 6.791-06 6. 23 6 U 6.61-06 6."66-6
ealis 6.618-06 4.18-06 6.91E01 6.918-06 6.923 -6 640E06
nd48 6.411-06 4. 01-06 -: -0 .7-6 6.6 006 6.60E1-6
nd146 .461-06 .UEe6 5.491-
Dler 5.101-06 .131-1 6 :Ult" I:19E I6 1:E0 f.ff
td "" HGeE:e 0 Ue 11 o:9 :0 U5 062 o9166 *s

e 4u IsE:4.01-06 4I62-06 4.641-06 4.* -66 61 4.1-6
bel13 4 65E-06 4 .E -06 4.701-6 4 6 4. 06 4. 7-6
ctl40 4.35 -0e64.371-06 4.401- 4. 6 4. 06 4 443-06
xci32 4.601-06 4.621-64.4-06 4.0 SF-S06 4.681-6 4.081-06346E00 8.631-9 043.713-06 I:728-06so 90 .61-06 2E 1:2.4:1 6 2.6 1-6 2 n e1-06
molo o 0E 6 628 e 6 " 6
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se34 3.5711.06 j.5906 3630 4163~IS :i92 .0411-06 .105,1.36 f.6106 f.? 4 .10
MY2 1.0411-06 .96106 .930 9 31-fl MI'

I uasOh 1.771-06d c*i 1as 1.71.0 1.00146 .013- /utu 14 h2s/ 03 uoZ fission products pose 216
0 Onsct~~~~~~ OiM of tota *s ton rate
power. burnup f430.d umv 2.i 7n/msMlet

Inlt .016 6.... 0555 j 6***** d M t0d d

Ir 96 1.59-06 1E.0-0 It.1- 1.021-06 1.210 .621-06
ndiSO 1.673-06 1.7-6 .84 *410 1.5-0 1.301

W036 1.391-06 E.0-0 .1- *45U 9 .f.S ~1
cdlIi 11 1.1 1.510 13 :I AfEI: 110 .116

1-6l2-6 1.

Sr 9 .61 17 I.4.7 f~!2 I~it
sr90 91-7 .6-7*.. I. 01
bel3S T.01-!7.32-0-.5-T
.1154 6951;0 6. 831-0 :I 1 .: 71:~711.
te0l .4-0? I.1- 451-70120 8-74110

rb167 61-07 .6,91-7.710 .7105.8-7.817
pd1O6 42BE07 4. DE~ i:I. tP30 7-7 4.[17-0

so 77 4.163-07 4. 01-0 23-07 * ~~~~4 -7 4 45-7
g16 4.00-74110 .37 4a 4 153.0 4.8107 4. 181-07
d"" 11: 3.723-07 3.7CT0

kr 84 0.771 _10? 3 10

rulOI 2.97-07 L00-0 Af03107 1:95.73050 L01.dybil - 307 4-0
sh,32l 3.1-73~1007 7 57 61.9 .210
SO3 T .,9507 11-9 3.3-7 - 1 050 31 ,
se 49 :O23 07 350 .3 7 - 1 03-7. -07
sIl 1.9-71810 110 010 T 3-07 1.'1-7ab43 1.0a0 1.2-7 1.91-7.910J2107.317
r06 1.501-7 T.110 I52101.1-7.30713-7

pdIO4 143E-0 1.5-71.5S117 1.401-07 1.1-07
tol2t .463-07 1.471-7 1.475-0 1.8-71407 7 1.4919
nb 93 1.12-07 1.151-7 1.171-:7 1.971212-07 1.1-7

thISO 1.093-07 1.091-07 111-0 1.1-7 1.11-0 111-07
so.t S TE.730 1.810 10-10107 1021-0 1.037
tolis 9.9:506 .050 :OE:1.1-710-7 I 1.021-07 1200
IdISS .531-0 ea.631-0 6.681-08 R 0.330 1.83O * 03
cdlIi 773E: 773-08 7.811-0 :.S8 J.3 O 

7 .Ef
dyll 5.09E: 91 5.961-0 .003- 6. as0 6. -

hr 79 5.581-08a 'a8-0 E.910 5.91-00 4-08 6.0-6
dbt6 3.655E08 1.681-08 5710L .710N085730

64li 5.3103 i.3?-03 O.3-a541-85130 S.610
11 51- .11 11-3-0 5.311-000 31 88~.5483-84910 41-01 60-08A.i 96 377ai~-U3 4.6-3E .9-3471-84-

eul i 4.71 4.110 6. go084.010 4.108 4410
salO 412- 44"11 J 5.173-0 .9-84310 J1

editO 3.61-01 .5-81.7-81018 U3.911-03 9.911108

:e129 3.411-E M.60-08 A55-0 fila-8 3.8-01 1.631-03
ar 0 2.71-0 .7-0 .791-08 2.019-u I.1-0 13-08

saso~h far-tfaiodwrit bansed ons bli I~xis 3. a01 Z~ideu b01 02.% U0?2 fission products Poo* 217
a fraction of tatmIe5rW rate,
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pou.r- 003 w1 burnup 24130.mWd ftluxt 2.5-E#7n/cC*2-ned
e InlIl; 4***** d1 *****" d $*"**** d *0**-** d ******& d

AtTAINENT XIX - Page 148

1.130 2.331-08 2.310 .371-6 3.4E01-6 2.42t-03 2.421 -08
ba136 1.973-319-0 03 .I0-0 1210 ~.033: a.63-
ts126 1.361-031310 .2-0 116 11 1.1.998-03
a. 2 1.0-319103 1.2-l193-3191-31910

an24 153- 1:1M 1.51-a 1.8-l15I6 1.910 1591-:03
as 78 1.49~~3- 1.0-3 *0-l1 lO 21-08 1.523-f

d16 .47308143- 1 1 I191E31-03 0 1.351-0 3-08 to
Ir32' .43f 1.- 10 :4gf :7.~ 3 *9108

sniz4 I3II-OS 1.311-0 1.321-05 1 .i 1f 0 li-a

7.291-0 3.301-08 11:81 31: H :89 14 :111
In"' '712' 09.1.9 581

odil 4.431-09 4.45 -0j 4.21-lj510

'1N EMIG:2 1:1U:09 ':W9"19 a:101'f .1 09' 3.13 09
on90 1430 1:36-09 t3.01.9jn09 4I.113 09 SA "

1t15 1.4 09 13.47109 .5481-9 .41.99 .5 3-0 - 139-09
*1 14463-09 1.5-09146 j41491 01091 101-:09

gdydO 1.31-91.223-09 24.91509 1.25109
aelS .40-J £.48I0E 3.4-C~'' 11 743-10

go76 8.11 3.568- 361IS .ME-I .41-100 .:681-10
ar 36 301-10 I:,,,, 4.13 t 4.05 1- 4.09l-10 4.091-10
gOft, 6 4.11 4.01-0 1403-10I 4.4011 4.413-10 4.013-10

24ll 3d71-10 323 8:0 3.343- 10 33-1 3.30110, 1.3001-10
ta14 1.1-0 3-1 495316 .3 1:f .011

ab 94 1.431-10 1.4*1.1~~~~~~~~0 1 3-10 .E* ,1'7 -102Al 1.1921. 10
at £7 1.353- 1.6- .71 I. 9-019-
ts22 1.343-10 .5-01331 .311 .9-01311

oa134 7. f-l 5.33 ; 1391-10I ;-111-1?1 5.:45107411
r146 4. 3-1 4.943-1 o.il 7. 7101-117. 01-I

hr 8 5.1-151-I .911-11 4.013-lI01 1-l6131
go! 74 501-Il 5.053-:111 3.081-11 5.113-Il VIA.111-511-

I'll 4.6-14711 4731 -iI 4.78E 1- 44:051-Il
go 72 3. :3-I 3.781-"711' 3.74E1-l 1.733-111 3.31-I 3.503-11
cr147 3.231-12 3.383-12 8.43112 4.531-123.41-13
toIZI 459124.491 4.7_3112 831-&l? .9071-I 1.973122

co144 4.31-13 1.1 81 -It .12 -:11 .191-1 1:Iri-1 3., 41-1

bo 9 1.071-13 l.07E113110 1 I:fft:13 1.093-13 1.j1E-13
saIl4 8.443-14 3.533-1 1:11:1 *. 8.791-14 3.9 -4

ru~~flO 9.491-14 4.771-13 174.40 .1 79:21-10106 99-14 4.433-14117 4 40aru bsod1 21:11-Il 4.11:111 41: 41914H4.491E-14
11.hafr~iel *pt bs~donblw li 3XI COstS l0gd/.tu 401 hgal 31 wa2

faton of 4SI oabsorgtln rats

sb12 1.31-14 1.393-14 1.391-14 1.3191-14 1.901 14 1621- 14
tsl la 1.30DE1-I E.9-l10111111 1.091-12 49.41-19
ed109 3.31 2.811 211- 172141-17 2.201-17 3.201-19

D0

9

fissoln products page 213
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seaths far-f laid suit based em hlw 15.15 3.O0wtt, 20;udiuotu 402 h~el C% use tight elaments page 219
power- 4.3901-O4aw burnW2.2413E01A04wd flux. 1.9 9* 7 *ufl3-sg,a - indic ea tmratloma, gram staem

basi iaunt remcotr assembly
charge eeeeet* 4 een&& lgneen 41 ****

h 1 1411-03 ~~2142-0 1.423-03 1.431-63 141-0 1:441-13
hI2 4.221-56 4.430 4.6-642fC 41 4.302-

he 3 3411-0812 1-4161~320 1

he 4 2.343-42339 1i 1- 0 .9-42310
he 6 A0.0 0E 5 IC#aS 4040 .000 .1100
-. 1 iC-O 1E-0 M."'-28 1.1.1 -r'-
me 22l 1.610 D 1-0 a71 7I.'---- 1

3o 2 1.14-3 .SEI1131 .33- .31I 1OU-il
ma 23 7.5344 T.51.3 3103 .3.3.3437110

mia a5 4.33-94.31 41-4445.4441-44413
so2 1.810 1.3- 301 I 1 e E:U E-01:I1.831-01
of 25 I.41061 I510 1a6306 1.j3-0 1.9166

25 .001460 4.463.6 4736 6 4.671- L' 8' oo.0p
49444.9 9194 .93.4 4.99 3*0444.99I 1 4991. 4

atIs 2.391-16 j.9-i .391-1 I391I f I3 1:391:16
at 29 3.531- 22* 591-22 6- 23-2 -"1-32at 0 0040 9 j JOII 1113 

4 31 .E0010at 23:19391-61 - 13- 5:6-12 .9-1551O

m 2a31 2 211-133.11-f 8.331-33 Sf-I341- 41

tatala S.751.04 5.7514~04 101.736 3 3.14 5.731,04
O flux *933407 2433.0 2.9I147 -1*7 2.935-08

aae2h: far-filtd grft based on h~w 15.15, .8Umt%, Z:ewdiatu 40 2 hEN 32Z usactimides page 220
power- 4.690E-04mw, burrmip.2.41301.O4mwd flux- 2.E 03107cua2.eeSc

0 mucilda *oncntratiens, gram atems&
heas aalmtereacter gaseabty

chareaeae d eaaad deaegaee *03 d
ha 4 5.0810 1.4*1 5.211*01 5.7I0S.E30 W.320

pb06 3.2610 3.31013.0-OW 341-"01 3.541-1 3541-01
pb07 1.931-02 2.210 3.031-02 3.093-62 3.112-9:02 2:131-082

pb0 E.630 7.10 7.77-04 7.641-04 7.91-4 792-0
09 .31-lE:209 912-n129E-09 -: 93-E

El0 3 1E 54102T 3 .661-04 3.4691-04 E04
021 L3.1 I sfI 1i' 1 3.5 HE31 j.91.

ph, s:13:; - 1 3:1I: 1: PR1.1I 3.04 1-l ":
I I E-IS SASE-~~~~~~~10 .971-11

hi 9 Lll-CE 6:1.01-02 6.E'2 . 0 44102 6.503-02hillS. .001.00 .~~0010 * 0 -040 0100 .001400

hul1:04EE1- 97.1j 1.91121611 -012167-12fahl31671- .11-1 291-10E 2.81 1:f7I 3.11-1
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p.10 .310 .1:01-0 6 5.6-6* -65.7-66215
p.212 I.II2 1.0-21~-I 11-12O 1.021-3:12 9.3:21713M

p.14 6.31-?3E8- .6-7 a.3661

16~~~~~~.6

la2 .510 1.5991-0 I.01 I I.0 la: 1 7 I. I4
Ia22 3.51-5 3.613 3SS2E1913 5912 371e

I23261-08 f 13.73-81 510 .9-5 .0-3371

,a224151 1.469-015E 11.6-0161-01511

ra2 .6-04.6-7 1.381-01.310 .11 -071.1607

r28 1.21-O .110 132 1-to :-10 Is511 1.3161
*c225 9.0US0 919-0 093910 94010CE951O
416227 1.631-0 1.319.05 1.3e131.715I 1.51-05 1.68HI-05
ae229 I.711 149-1164 1. 141-61a4-1 1 .411
th225 .71-49 :1 31.-41.8-614 1. 1.911oil 1.01-39

612 .11-62 .41-02 2.7-2 2.71-2 961-2 710
Ilh,2 0 1261400 1.2351+00 1.740 1.80 19. 9400 co910
th231 2.1-93.510: .1-91510 .51-09 3.711-09
th23 I .15-1 3.1166091 a.2-0 E3101 329-1 3.291-01l

Po212760 2 .902.01@2.2-02 .331-02 2.83- 22
Po23 a 6.892-2 I 5.92 -11 50-15.8Il.01 1- 6011-25
ms"Zh: far-fietd cr16 bated an bItm M~IS. 3.00utt, 20iwdlotu 405 12.1 35 uoZ actinides Paso 221

0 Power. 5.3901- 04uw. burtnups2.61389.O4owd flux. 2.9 E#07udcw**2-sec
0 ~~~~~~~~~~~wicdo concentr6atios, ora" atoms

chargs ******* d **** at ...t:1'4 d **tI*i du:Lr* d
P.Z3331010 1.40 1-06 1.401 -06 1. 401E-06 1.401-04 1.40 1-6

p235a 01-12 I:971- 1. 8.61 .8019-12 3.01-12 6.071-1I
p.235 .01.0 00. 000 X71.001400 .001.60 .0071.300

was 6:159 E* E E 1+02 I*.1.4.2
u3 4.36E-31~~ 1:.~ EI1 : a,11 .31

u2 39 3.751-2 58 Sf-N9 3.751-0
u26 3061-3 I.5-43j~ .6-4.040.04

u21 .0.00 .001.00:.001.00423 1.0-4*3~2 *II 03E 4-II
np36 35491-128 :"41-13 I
np23 .510 -5.7-6-7-6:1 . HIT
uip23 i.OSI4OI LIgo 05 1 10 4. 1.01



-
-

Sep 03 15:43 1996 FIte s1mei tuff9.oun 6SA000-001?17-0200-00021 1EV 60 AtIAClIENT XIX Pose 171

upliS 5.691-IS 1.62-67 1.8211-67 1. I 21071.2-
nnp239$ 5t812E 13 5.42C-06 5.421EU6 .421E6 S026 Q6t E1I
np0r' 1NE-s 11UE-366 1*1C-5:6 * 19E-1s6 .7 E

np241 .001.60 .601.0 . 01.S .001.00 E .00.0 *1OO

2 3 72E-3 3. aC 14 S9 311-s 14X 1:-. 31 .1-3

ffl42 I J 7" 544 79£ 95 15 4.| .01 OEES 4. 80a05
pu24S tS2C-29 1 25E* l:;E,:1 1: C:t 4E-14 1

1.2031-f3E l1n * 1 212 2 1 11- 1 t
pu24S .601.00 S 43E-35 S.66E SS 601-3E .64C .001.00
pu2'.6 .60@1.0 .001.0000 eoc001 .;0 .0'E0 .601. ON
a.239 1.923-35 77120 1.3E-0 S
in241 5 .671.04 5 52E-04 S.411-04 1.30E-t. 119E-94 1SE 3-4
mnZ4l. 3.1tE-00 3.1SE-0U 3.12E-OS 3.t6E-0 CS tOE-uS 9 y1E-tJ
ma42 * lE1J3 S2-1t * t371- E2 11 . - * .751-13
R4 2. 68-07 Os 51-0 .3-07 1£ 1,, Al- E . 107
* 244m .601.00 .00+00 .001.00 .00E100 .0014O .00200
..244 1.92E-31 1.01-16 1.671-16 1. SS16 1.031-16 1 631.31
cm245 4.1E-40 1.06-35 'a 1.35 1. E S1 1.31-ES 3I E-40
80246 .001+00 .001.00 .00E100 . OE 0E .@o 0 00
001241 .1:1-39 1.613 :13 1.7:1-30 14-3 lf 1.21-43
ec0242 S30E tl 5 .093-5 4.99E-10 4.69E 0 .79E1-I 6-11
cm243 1.281-15 1.483 1-S 1.409-125 L31: I15 53-I 12175-15:2
e 244 2.41 -12 .2.9| 112 2.a51-12 2111.1 2 -12 2.291 12

sas2lk fer-fietd pilt based on 4w 15:x1S 3.oetX 20gdtu 401Xke 61 atu2 etflndes page 222
powers 4.8909-04eow burnup-2.41301E+.ud flux- 2.9 30n~es**2-aec

e nuclde I oncenrtene or cles

charge **-***& d *a****' d *C* d d d n :::.:' '
e 1245 .12C1-4 1. 03t-14 1.051-14 1.t21-14 1.UE -S * -IS
ce246 * 1-T17 e.50-17 8.22317 7.4E1-7 7.6?E.7 n8-
cm24J 1- 20 .6 * .331-39 .91- *U0 * 45E-'
eR4S S.77-11 3.UE 22 3.921-2 S .99122 4 : r-d 4 t:212
C4249 .001.00 t.481.3 1.- 1 571-3S .001+00
eR250 1.723-37 i 3 17 n3-7 1.4- 1.741-7 1.741-3E
cn251 001.00 OE400 .00.0 .PN1+- .001.0 .001.00

totals 3.731e4 S 17310 3.1 N 0 3.7104 3.730104 3.7E3604
0 flux 2 E51407 2.9E1e7 2.95E107 2.nEor07 2.1SE-0O
0 Iq erre bk 20 entries.
0 3q errcr r 1 antrs
o Iqarrey km.r le ntlr
0 Sq rri has It ante .
0 S4q rr kes tZ ente
1tIbrory Ifor tlon...

cresr-sectlen date taken freo poestthn number 25 of library en unit 33.

pass 1

fecate-system control module sear lIbrary'
used e laP-dependent neutrn pspatru.a for each of tke above passes

ps0 pplls ster-up fuel denolfttas
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pass a npplies *id tine dxnsItiS af enth library interval
first library updated mec...
pass I

IsLo-oesto control module sai2 lIbrar
used a ti e-dependent neutron spectrum Per eeeh of the above passes

past 0 applies start-up futl densilites
psu it applies *id time deonities f nth library Interval

first library upd td was".
* *

prel-i Our srt ca-s binary working library--id * 1143 *
* eade frm MdlIfeCd cerdiOsage rigsn-s libraries of satel 4.2
* edta from the light oteaentl ectinlds, tnd fissi n product librarles *

decay datea Including guns and total energy, are from endf/b-vi

* neutron flux spectrum factors and cress eections were preduced frees
hthe -preese2- case updating all nuctides en the scale burnup' library

flesion product yields are free ndf/b-v

* pheton librartee use en 11-onergy-greup structure
* thle pheotn date ere freo the mapter p1helen date base,

produced ts Include bromsstra lunu from uu matrix

see infermtxtien above this box (If present) for later updates
eaaasa.*.asa.C************soeC********aa05*Ceeeteeese5C*e*85**a*-50.a*5OO***s**
* a

e .ether Identaleagiern end alses ef library.
e date set n"gas flafiDo sn29n1996 data library was produced
O 1697 total nuter af ncildc sln librery

W39 number of liahtl-temnt nuclides
129 number of actinIda nuclidas
t79 number of fission product nuclides

O M3 number *f nontere eff-dilgonal matrix elementso ***...s&sa*54a4*..5a50--.CSOC*a*5555C
I ees2h: far-field crit based en bhw I155, 3.l wtt. 20gwd/stu 401 h2Xo OS uo2 page 223

powers .00m, burnup- 24577.md flux' 2 4 SEitinMtH 2-eec
O tesas -
o (nete, k-infinitie cl and moderator abserptians are carrec only, If eerr:y weighted cress sectfons are applied.)
O IINi"Ia a.**,.. d Ca*asaa d *ase4s. d .***505 d **& d

preductilns 1.264710.06 1 283939E306 1.183M7106 1.142569E146 1.231670E.06 1 .3613E+06
abeeptiona 1.0470331.06 1.0466911.06 1.463541.06 1.0460201.06 1.045690E106 1.u45453106
x mt laity I.2270011.O0 1.2267121.00 1.2264261-00 1.2161421.00 1;2253601.00 1.225854100
O ~~~~~initial *Oa**** d 9"9.* d "tse d d
actinido
absorptlens 1.027433E146 1.0270511+06 1.0266731+06 1.0263001E06 1.0259311E06 1.0259261.06
non-actlnido
abs. f raes. 1.71931SE-02 1.S7U442-02 1.t0t4E1-02 1 .S5235e-02 1.89551E-02 1.8t95451-02

1 eas2h: far-field erit based on bfu ISxlS 3.COutt 20ogd/mtu 40s h2.e S4 uo2 fisaisn products page 224
e frectlen of total efisrilion rete

powers gSO.w burnups 24577muadd fluxa 3.95E+ 7Mn/m -seca m~~~Ii;let Lea...d ese d d La... d d d ... *i005 d

_149 S.41-E03 S.41E-03 5.4t11-03 .411-03 5.42E-03 5.42E-03
ndl43 2.34E-6 jj3 S f.368.05 2 .371.t3 2 3S£ 03 2.3NE03
eul5i 1.9710's 131.8 3 93-03 1.99E1 1. 991-E 03 1991-03



-
-

-
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AIOS 1.1-03 1.51-63 1.111-03 ;:163:j 61t e
131 r*7.616-04 7.r 44 7.6r E E-0 4r
sent j "3r'' RE.230

tO 99 336344 j.901~~46 I:11I:I 1 0 960t1479 '4181 ot4 1160E #4 v11E OK5 E :81 1' ' 2g:'e
ndiS 3.3SE3-04 . 41-04 .04 .41
6mhZ j.66E104 68E- .69Ee0 .rl.E4 72E 6E04
M 95 3232E-0 .33.! A .4- 504 I m u n-4

04l1lS . rn K:3111a1r j 31.014 1,1.1 ,14

oglES 1.091-04 tlC ' :3t 0 11:11 .121-041 E0kr as :43E:.61-04 1 * 67104
9dilS 1.34E 14 .033-04 1.033- .369- 4 3.04 1u 7e04

s j:111E1 lot 0 4 1. t5E-U 1 UE04:5Ee4
d157 l.llO 1:O1E-tK 1.02t:S~ IK 1.I 1I tSES u . I4

Mel 5 4.E -05 s 3 -9 e E 8sS 4.191-05 4.423-05 4 .2 s
eo109 * 239 5 *91 e nEe asE~ss*£s4 le

d100 49*3 .5 4.22 -, 4.UE -05 4.301-65 4.3230 5 4.21.05
b1n 4 24 os 4.013-05 U.SE-S .0E5 e 4 .e-65 4.e71-05
1. 7 n I es1: 3.23.fl 3.331OS 2.21-e5 6E1-S 3.61.

1129 2701.05 2 * 3.05e .nP,1 3.793-01 6s r ¶305

ndl44 2.561-05 2.57E 2 59E-S 2.403-OS .61s-O .61 -0
6dl52 2.361-05 3.303j5 I.23.25 tS 2Slf 54Ees 6E1f -0 l
o. 97 1E.130 1.1-5.9.5.1- *1

11 2 9 1 0 4 3- OS 1 0 4 3- OS 1 6 5E3-0 * 0 e s 1. o-
pdlOS - e e s I.:SE e O l'e .
.V 91 6.573-0 6.613-06 $.461-04 L . 0

T 39 *.20-E06 6.241-06 I.66E-06 E.:26 W . 1.06 a 4E
ru102 7 .64-06 7.UE-06 7923.06 793- . 93 -0 0

9. 9 r.40E.06 r.532 7H.E6E-06 7.71 w T.2-W0 T.2-
C.142 6.36-06 6.90t-06 6.933-06 6.96E-W 7.001-06 T. 00106
nd146 4.603-04 6.431-0 6 76 6 4,-w 4. 46. 733-W
.51, 641306 6.923-06 E .9E36 .- 06 .90 4.4 W
rdl46 5.563-04 S.61E-06 33-06 .4630 9E-06 6sE3W
Dd107 5 22E-0l *." e6 5.263-06 530E-W 613 -6 5733-

lntS .4 4 .E92E-06 4.943-06 4.963- 9 4.993 -6
baISS 4*.7-06 4.773 -6 4.79E0-6 4.613-6 4. 14-56 4.4I-6
Ce1,4 4*441-06 4 4.306 4.493-06 4*51136 4.53106 4n3-6
0132S 4.0 81-6 4.03-6 .12E-06 4.143-06 61-04 4.161-6

me 9 272-06 2 733-6 .74E-06 3.76-0 m- 71. 3-06
*olOO 2.E3-06 a671-06 .- 06 2.691-06 .73 16
e134 a 2."23-06 6 1.651-6 2.63-06 2.65E-t6 .68E06

ir 92 2.08EJU0 .09E306 :I101e6 f.1 1-096.1 .126
1127 19AEO60 1.993-04 p.00106 2.011-06.02E-6.023-06

rulO4 161g-i06 1.2-06 1.331-04 1.640-6 1SE-U l -06
8a22hI for-field crtt booed an Aiw liii! 3 O 0vtS s h2e7 6s ue2

rettl t a * e or n rt.
powers 0mow burnup. 2457? md flux- .SE-D7n~gu2-a

anitl .*****. d **t*o d .e*1* ****a* d ** *** d

ar 1.62E-06 1.6 3E-U 1.643-6 1.4s53-6 1.6S306 1.4E5-06
dlSO 1.501-06 1.501-06 1.1E-06 1.521-06 1311-06 1.5E:-06

x156 1.421-t6 1.433-0 1.44Et66 16663-0 1.45E-w 1.45E-06
gd154 1.151-04 1.173-0 6.04E- 1.191-04 1401-0e6 1.301-04
cd11 1.71-4 1.16E-U4 1.131-04 1 , 19E-W 1 t01- 0 1 203-04
brI es l s-6 6e sjEe617' leEw ~

rb~~~~~~~ P, E.OO t6 1:0 ePe ol~ s 6 1PeE~ 1 e21:ft
ar 94 *.7-07 6613-07 6. 6-0e7 .901-0e 6*.43-07 e94.07
ar 90 08 3-07 .123 -7 6 1.07 1 .201a0 *.243-07 4 07

I
0

fission preducts pege 22S
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bai3S 7.633-07 V.7.?V911.7 .0-07 9.11-7 .1:10
061354 7.09E-07 7.3-7 .6.7 P.9.0915.77143.0
W.10 .531407 6.411-67L667IT 83:07 0. 11-0
rb 37 51.731'S? 5.811-07 5.33367 .6E ~ 10
pd06 4.371- 49-7.1-07 6.4107 1.674.461-0
so 77 4:243.697 4.16-0 4.293-7 43 1-67 .3107 4.333-0
gd156 4.171-867 4.201-67 4.22-7 If1S 12
TWO 64 2.61672.-07 it- 1-7 7 . 8011.27 M.E1-0
dy141 21:5:81-7 2.6107.4-7 2IV7 61 '26411-77

sb121 1 r61- 07 .7.7 207o3.f i,.: U1i1:7
b8134 III-0 .030 .210 .E.-7 26-E .2636
so.79 2.6S-0 2.4-7 1 .66107 E.3-07

kr 36 1.53E-0 1.4-71610 : 1071519
fd104 1.49E-071510 1:1222 510 30 1.510

I.23 1491-0 1.0-71510 1519 .2-7 1421-07
Wb 38 1.213-7 1.3-712107 I *87 ::07 1 a.010
4b 159 1.11-67 e.1.71130 .~.7*"2 :t:

so3 1.1023-07. 1-0711 '1.033- E1.11:3:7

Rc1lii 7.31- a7.,10 7.O-a32-83.6-86030
:1hiO7 60441-08 .43O .8-08 .403-6 .5-68: .521-6
hr79 4.of0010 .0-86210 .2-S436 6.4-08

edyt 1.541-:03 1:61-08 1465 :12 .11.6 518 1-Os
d14 So771-08S801-08

WI? 5.:541-6:5 5.7E-N E 5.633-66 53-68 1:65-08
iI 6 5.1-6 .33-6 I.231-5 3.2at-8 OTIS-0 5.303-08
so 96 6.941-665 4 US .418501085110 A.39-10
.d114 4.711-684 4.74'1-6 4as-0 :716 ".110 611-0llGUlS2 4.693-6 '-:itf:2 4108 :483-03 8
onl119 4.211-68 4.21 I 283- .301-8 4.C03-08
pdllO0 3.916-683 E:6-8.93 00 4.61E03
..29 3.68-68J.73-S 3.2-8*8 I0 3.951 08

enIIS 851-68 .371-3 8.10 93-65910
sr 88 2.1-082810 .4-1111 2.710 In7-0
sasih far-fil Crit baede hi IsaI 30&tUgatu 20Xho31 SIUe2

frci It o94416 in rate
power. 1.- buarn' 624 77ud flux.5 293 3 7nc041.

41.1 6......** * da *~*~* d* Vd * * d
e0

0

fission products Page 226

xi130 2.421-08 2.411U41 1.41-6
te126 1.9 -0 2.02 3-04 2. a6-6
WM13 2.01-068 2.051-68 2.073-68
e 32 1 94 1-688 1 .9" 1-l - . 62 0

enI 1.591 -6 1.59 -6 es -l :8.
ae TS 1 .5 21 -68 1:J31-66 1 3543_6

d y 1 6 3. l .5 i I .6 1 .53: 1 .5e 3 -68eh 62 1 491 -68 1 Z-03 8
oni2 1.331-6 1.1la:-0 s 1.31 -N
as 75 .92 1- 9 5.7- 9 9 0 3
e SI 9 .I-9 1 1 2 -8 2 2 1 6

en l i 8 5. 37 3 -6 9 . 0 1 -0§ 9s .4 3 1 .4 9Inl l 4"6 I-69 .663-69 .5 8 9

493 08 ..51 -68 2.511-6

1. 0 91 -0 3 .1 1 -8 3 1 3 -0.973-081.981-0 1.981-08

1.541E06 1.551-68 *51O08

: 1 12 1: : 1 I 11 fl
. - 7E 3 -6 Z.#£@ .7.831-609

a. 30-0 3. 03-a8 6.403-69

:1.4 3-69 4 : 5.99 1 99
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edilO 4.521-09 4 541.09 4 994.510 .1.94430
euIS4 3.4-9I.9t9 5.57,61-09 5. 1,:0,9 3.50,1-09

.5*91439 E 91. ~.1-9v409 *423-09
mI20 1.4,3.09 .43,199 .44,1- 9 .4i' EEr 0

or 90 1.741-09 I~~~o1I~~r 21.19 -
2 1

-r p021-0 9 *jjl09

1 6 8.3! 09 .71-,1:9 HE8 3-9 U.811 0R .1 0, .61.1
MIi 66 4.0910 4.3- .7-04211 .41.10 5-09g1370 4.1-1 .111 .41 4.41-0 *9 411 91. 109
M.116 S 3.0-10 11.1311-1S 611 341-03 4.0 311

9 1.110 1.3-0 S.54E-1 l51-: 1 .51.0 ...1..0
or" 7 .191I :1.41I 111 1.43-101.41-1 1461-:100
so 176 141-015. .6- 10 1. 71-10 1,1:111: E.1.0 1.1-10
e146 7. 10-11 E 7.M:1 7191-11: 731-179117E.291-Il
co14 724.I 5.4.81.8 5.54111 53.511 5510 .9

L~167 6.61-9S12 10-12 .821- IC, 8:31E p1. ;1951 1a
:riO7 4.14.4- 2CM]5-1 4.4-10 .4732-13 "E .51- 4.81- 12Ij 411.911 .2 11.2111.91- :1.31-13

13 118 0 1130 $1.11
h@ to 61.091-, 3 13114 1-1 91 56 1-1 1 :Ih61:1
stl4 8.0-4 .1- .7E1.9ruO 7921 4 4.7112 4711 :11 12 4.01-
Ir 7S 54 56 4.521-114. 56-1-.
tao 2h 3tr-field1 2rtbae Ill -t- 15.5 061Xl:1 drtu41 1 .2.11 1 1 81 u

1 6:68'.1reten~ ttl ~ortenrt
powers .00w2 T.rw Y477E: flx 191.ljc'2-e

Wai0 t lEt1 4....51 *-e* 6..e d ***OO* d- 4.11e9e
gob6 1.82-1 1.901-14 .9 1-1 1.1-4191-41831

~t9 01814 2.243-11 3.8-? .E-1 .- 11 7.451-13
te127m .9.82-19 1.01-121 1.09:1- 1.91-1E2 1.91-121 .41-193

eoo.. 21,f.r-fiel orit based en bz 15.15 3OwtK, l0swdistu 401 i,2o1 83 uo2
fr aclid.s' eonceatr9W "toera tmpswore , ;I:- urnbarn Is. unl S actr se

g1.er~~e ~ d *~O~a*~ e~e to~ * d t***** d d
012 1 1 E414O 1.4420-03 Lt~l-OS 1.462-031.4491-03 14-03

h 3 5.29~~~~1- 7.3423-12 f 7.431- 12' N' 7.~13'.9:1 11:
he 3o 1.821.01 81 11:01.31.4.31:S

poer 42.3991-04o2.401nu-2SM4wdftU 21- .431. ncm*-sc

ma 0 rg7-0 2.*1.03 ***& 2.910 2*** d.11-03 1 2.2c-0 r as92 mb0 y
it. 1 1.441-08 1.261-04 1.473-08 1.46E-98 1.910 1.292-0

me2 1810719- 1. 1.911-07' 1.9111-9 1.21-7 1.922-07
he 23 281-3818.65E-09168361 16 1 1894 6311 881
hea 22102 .251-042 S.253-12 5.262-012 526212: 9H93ll1

0

0

1
0

fleslon products

tliht elments

peg. 227

page 22S
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he 23 7.51*03 7.1.3 1.11111 *1 1 3.16
no 24 3.1212 3.921 2.01 -89. 1.09
ma 24. 5.301-3 .9-16 5.01-14 . 53
na 25 4.491-3 4.3124 4.1571-24 R.11. .41.164 4.45139,
f 24 *1.831- 1.314 I.7.1 618 8!~18f0

at 251210613106 1. ,1:3- * 31-4'.1 1.331-061

of 4.21:43 310

of a, H .2-0 1.41111.11
tstal 5.753*49 110 5.S.45.j.4Slj :I1
o fut 2.95,1+07 2951.07, 2. 1.07 2 8!,

Waithu far-field crit based on hlw 15.15. MMO.utXahudiutu 403 h~o/ IX ue2 ectinmifes page 229
power. 4.89C1-O4ma, burfiup*2.4S7714mwd flux. 2.9 E1.07m**I~-ssc

0 r~~~~~~~~w~~~nulds sencentrationh, gram steona

charg e' a~e d Al"***ds tingl *e:::r.:*sil
he 4 5.33140II :1U1:i 5.46101 *2. i1

pb06 3.541-SI - 3.69E:-01 I * '1-0 41.02' M1.184

pb1 1.197-I2 .17:0S-~j011 4I ~1i .5
bIS .000 .00M0 .0V01.00 .:1,1001.3 .01.800042 1,100,2
b29 6.0-0: .6102 31-02f I .410 711-4 7.311-0

131-12 1 - EN, .1 1911 1911
bill 1.011-IS ~~~GCEI0 -1 .1-0 3.111 sea:.1

b1214 4.24~12 I, 4.31-06311 4.421-10 E.711 '.47-10

p.211 381:017 .I 75911 3911 .911 39611
peZ112l 9321- l.i- t .3- 14- 101
1o214 6.5261-11 1:11:19 4.4131 411-E 473.;4:3.1

p.1 9.5 T11- t.11l.3 1: - i! 0 '
pp :9101 8. 81-E4 1:E11 E-1 .2-

r223.702-1 41-6 3961 81-4 .01-2 374-4

PO22 I .31 1.49-01711 11 2-01411
1.2257 .41167 E.2-71430 .57 I .67a - 571.4710



sop 03 M543 1996 FIB, Manes tufft.am, 83A000000-01717-0200-00021 111V 00 ATTACIINIT11 Nit Palo 177

1.226 2.6524 267.2 *691t -*:0 ~l2 2748.02
P.225 1.35E-10 31361-IS 1.3811 .3 1.41.10
aciZ2 9.5111-08 9.614 79.710 98 8 .931-08 9.9-320
om22 LAB e.8-s .191-0 :.90E:03 1.110 1.911- 1.918-as

ae~il .641-1 14614 1.614 4. 1.701-1 40 1.11
8,h 2122 6 1.1"0,1-39 1.921-24 I.91- I I.4-4 .3- A 1.43-39
21.227 4.371.0* 98-08 a.019 9.:9 :44E.0* 4.451-08
11.228 3.101.0* 1.083 ISE-8 .8-5 .8-*$ 3.161-08
th u9 2.741-02 3.1771-S 15 O*23610
11.20 L.29E.0 .301.00 .9.O .3201*31013.0

th.3 3.29-0 1.33-S .e413SI
th23 3.721-38 1.761-tI3.811 i2~ -U~ :i21123 1.6-7531-57536-7
111231 2.631-02 8.41.02 2.15142f J71-02f :26812 2.6E102
PaRIR3 6.0of-26 6.042-11 6.71-1 1.01I 3-11 6.131.26

.0esV. far-filtid crit booed on ble 15ll, 3.O6matt Z~gwdlmtu 401 Me2. SI u.2 actinidos page 230
S pawer. 4.890E-041w. bunp247E0odfux . *7/*e-

Charge 0000l000 d 000000 * 400 d 0000* 00e d **00* d
pa233 1.412-06 1.:401-0:6 1.4OE016 1.401-661401-0 1.401-06
p.234. 1.81-1 1.611 I.611-11 1.11.11111 l 1.611-11
P.234 6.71.EI2 3.7-.071 071. a .071-1 6.071-1 6.071-12
uaRIS .001.00 .o10f00.0 .010 01. 010

u201751-36 1.661-21 1.71-31 .611 I621 .
u231 6.151-32 6.19217i S.25- t1-1 *.71-1 6.372-
U232 1.0- 8-0 06 -6 91-0 112-
u233 6.66-S E.24 .7-16313 .9-I681S
v23 1.010 .2.W 1010 1 2.11122 .24
URI 6550 6 6.5+1402 6.551002 S 6.500 6. 51:0 2' 6.135245
U236 1.94242192+2193021902 2 .416 1.91+0
u237 3.95113 El3.74t10 .410 .4.73621
u238 3.61310 3610 I.310 31 3S 363100
u239 3.7152-23 3.151-0 E.520 3.6-8.6-3 76-2
u24O .31-3 .5214E E.43-42711 .3-4261

r Z25 .11-14 1.3-21911 .3-210212 1.682-14

1.3150 .820 506 6 *.59-- .52.66

v~2
3
538215 1.62-7 -7E.21s 1.52-0 4971:l

u9R9 51.73E-13 5.421.0 5.431. E.3-61410
38 1.368- 1 1.31-161.62-41290-36

,14 .001.00 .502.0 020 #20 .001000 .001.00
6uS 3.151-11 1.381-1 1.382-1 1.81 .8-10 3.S4E--lI
puS 1.12- 3 7163 .1 .3-14 2--14 S.07-1.2

pu3 2.2-5 * 3-3L515 3--03 E- E,22-3
p39 t.72.0 37720 2711 .311 1112001 E.7101

3u4 3.4-1 E371O'1 1 .5-13191-01 l.19-01

pull 0000 6.39-05 6.651-5 6011 7.161-5 1:08.1E001

pu139 .735 1.71.O4:6E:o :g :@ :622:1s
mUAR4 8.032-33: 17.1632- 6:,1, 1:1l
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sep O3 15a3 I9"P file l1SOm tuff9S.a 33AOOOOO-01717-0200-00021 REV 00 ATTACKNENT XIX Page 1t7

*.241 *.13C-04 1.06E-04 4 .71-04 4 SE t4 S -of:
en42M 2.91C es l .2E-O S7-§ P2- -e -s
824 3.7 E-13 212 12 W -3ti
a2431 I.91-07 I. 61.07 * 90-7
we244 .001o .00.E00 .0#.0 .E1.O .001.0 .001.0

244 1.U31-31 1.a1-16 1 791-1 1E . 1 .76-16 1.761-31
_245 3.71E-40 1.21.IS 1 XO.j5 1.1 S1-jS 1 -55 5 2 4e
we2 .0 . E+0 1.0 .0310 .00I.0 3 .00
60241 1. 43 I*C M . Fe UE- .-fln 5:U 1S 4
eU42 7.5911-11 S12 1 PE532£a24 1.7-t2-1 1.7-! .911

sapvh: for-f la4 d S rit based en blw l5l05 w Qgwd/u 12.1 'I uo2 actinldas g 4e 251
power. 4.5901-04evunu-.5M0md lx .953.07n~cR*2-aeC

charge ***** d eaceece d * b a$ i re d
C.246
r"24! *R3 O U- *1E: 22 9rl f 2E t E t S 2:; 1: :SE-

e 2501 l .400 37 003'0 1 0' t * t7E 0 .001 7

totals 3.75304 3.7340 3.3.0 .1443.30
0 flux 2.95E340 2.651.0, 2 S51.07 .96 7 2. iu-e
0 lq arrey hbs 20 ntrle.
0 3q array s: 1 entrles.
0 3q array has a entes.
e 5q array has 1 ntes.
e 4q array has 1 enttrlas.
* %4q array has la entries.
llibrary informetion..

cress-section data taken free positien number 26 of library en unit 33.

pass I

ML. lo-e n centrel module east library'
used atrw pndent neutron ep ctrum for each of thove penoo

pas 0 appl|es start-up fuel ahfrebItopo
pass n appiea *id tume densities of nth library interval

first tlbrory updated was...
P:: a .pass I
scaleroystu centrol nodule eas2 lIbrory4

uced etime-dependent neutron spectru. for each of the above posses
passe a pplies stert-up fuel densli tsa
pass n applie, m d time densities f nth library interval

If ret l§ibrary umdsted us..
* e
* prelim tvr arlsn-s binary warkin, library--hd a 1143
* usda fre modified eerd-nage orien-a libreries of scale 4.2 e

date from the liget element, actinida, and fiasion product ltbrarlin
decay date. including gammi and total energy, are fret *ndf/b-vi

neutron flux spectrum factors end crese eectir nweore produced from
* the Opresas2 case updating all nuclida. en the stae NburnupO library
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* C
fission product yields are free ndflb-v

* betton Libraries Use an U6-anergy-rotup structure
* tiheph ten date are free the mster yhoten date basse
* prdEced to Include brusstrahIung lrem uo2 atrixn

see Isnermatlen above thie bao (if present) for Later updstes

* io i--ii..e...eeii....esa..ii** *********ieea***aI*.iaeeii*i.*iie **ti *i*i*i*.ieii
o ether Identificaietn end sizes of library.
e date get "ees, t33f0o1o 8/29/1"9 date library usa produced
O 1697 total nuber of nuctides in tibrary

639 smaber if tight-atemnt nuciides
129 nueber of aetinids nuclidsc
879 mobor of fissien preduct nucl dea

o 7993 uweber of nonzere eff-d "ateal tr a tesents
O *...e*ae*e..ese..iie...*e*aeieie*eeaoeie*ie** eeeiiiaaeii*eiiie*ei* .eieeeeeei****
1 esm2lel fir-field crit based en bim 1aIS 3.OMZut 20iwdlmtu 403 h2cf SS uo2 paes 232

powers .OMD burnups 35023.ewd ftuxa: 2.6E Ijntee**2 soc

o (site, -infinit aa nd modraetor absorptiens are aec only, If correcttl ueighted er is seetlens are applied.)
O Ist fl.d *****Ot d s~e d ***it d e*iiiiC atacici d

product lens I 225711.06 1.2S1S76E-06 1.2S1192E-06 1.230S121£06 1.279839E.06 1.179830E*06
sbsor tIens 1.0459251E06 1.40599+.06 1. 4927716 1.# 49S5E06 1.044643E06 1 .046E*06

O xIntIty 1. 2262565200 1.2259742.00 142256961.OC 0 1225420 .00 1.225146100 1.225143;.0
0 initist ~ 4i*a 8 a*4i 8 iCi 0C *hi.2ii d0

ectinide a** **&
geborptlens i.0261611+06 1.625796+.06 1.0254351.06 1.023078E.06 l.02472S$.e6 1.024719E.06

Ron-actinide
abs. f riee. 1.695492-02 1.193I8E2-02 198199-02 1.902443E-02 1.906663E02 1.906627-02

1 as2bs far-feld crit based en bu5. ~I ai oMatI 20gsdfmtu 403 ble/ 8e uot fash.n products pout 233
O prect on of totel i

6 aoreti0n rate
power- .OD burnup- 25023.mud fluxi 2.960Tt m-nSvc
pOer Initial 4*** d eaceici X 6e..e 8 *ei** e d **h*** e

_149 5.U2-03 S.42-03 5.42E63 S.421-03 5.f2t-053 52E-03
ndMO 2.381-03 .402-03 2.41f-03 .521.0t U.-W .43E-03
*u1i5 1.992-03 1.002-03 2.00-03 1.00-3 I.012-03 .1E-03
rh103 1.16E-03 1.172-03 12 0 3 1.1-03 1.8-03 .1SE-03
xe131 7.752-04 779204 7.622-04 7.3611-0 .0-6 .90-04
ce133 * .42-04 6.071-04 6.10E-04 ".13I -04 -04 l:-04
slr * 4.21-04 4.441-04 4.4E-U04 4.492- 4. -04 4. 110 4
tc 99 3 941-04 51.3e-04 -0 9 e 97E-U .99E 9
nd145 3.41E-04 .U3E-04 . -04 3.1 f-94 UE82-U 4 e
*nl52 m 1 :I ee r4-e 7E . -U EU nE0a 1 1:1 11: .782.04 .9E44 :t 14:flI: t 116
S 95 .372E 4 .3826 U 4 1. -4 U 41 504

ed,15 l Slf U .g 4 eX lU 4 U116 I Fs.SEe 19 S5-012 2211~~~ 4 .04

kr 33 1.46E-04 1.462-04 .47E14 1.432E4 1.43 04 1 E24
*s3I3 1J372.04 1.571EO I:. S-04 1.92-04 1.J9- 64 1.9-04
au15 1.12E-04 1.12E-4 1 .1324 1.1411U 1.1450O 1.1414
rulCI 1.062-04 1 1704 1 -04 1.0ez4 1. I9-04 1.091E4o
pr14I 1:03E-04 1.03E-04 1.02- 1.043-0 1055-04 1.0SE-04
cd13 1 03E-04 1.033-04 1.02E-04 1.021-04 1:22- 04 1.02t-04
16139 8 39-05 4.431-05 U e 472-05 es 11-0C 3 1-OS * 5
sdlsT 1.9oE-05 3.69--05 ssne .361-OS s.su-0 5 1.441-S5
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sr i
.d1l
gdll

so
pdl'

3...MIu
reall

beal:
eel,
Rol:

Rol:

It
r1I.
rul

17 4.071-OS 4.0491O :40 4.1-05 4.1514s 4 1S30S
is 43.36-03 3.31-OS s UNITS4 LEl-O 1.2-05
174 3613-03 3.091-0 3.410 E.615 E.6-f I.7-OS
P'S .9116-05 3.7- 1 1- 1 :

19 URI1-0 5.41P 41P 41f j1
us :1, fl 9I Ei9 E.UI:I 9:0
to 6 .81-64.310 4.8 at0
It 6. I -06 .4 1 6. 6.4-0 .9-86 4J - 6 6611-
16 :.910 5.20 5.1106 3.7-618106 3910
07 5.13,33-6 .61-0 142-6144-6 5.44106

is 4.1l- :06 *S *510 .63064 210 : 03

52 4. 163- 4.11 6: 4.311-06 4.3330 4. 53-0 4.E30
35 3.773-06 ~~ ~~6 3.0I0t:j10 E 2-63510

00 3711 06l g7106 3.351.56 E a U 6-637106
54 368E-06 3.6910 E -06 06 3.E-O *73-6 .3-0

It 3.12E-06 3.13E-06 3.4-6 3 .I0 31O0f3110
I27 1021 0 -0 6 009- E 06.:

04 1.55-06 v.06 6 j.E406 691 &E 1.0 .06 J0616
21: far-filtd grlt bsed an b~aa Ie 3.0~t Iwdlatu ~O ~l6 ao

frciana o al s rt ion rate
power. O~m. burnup* 25023.mdfu.391Oula2s

luIfA1 "" SO"s.. I *~* ... e.. C**

0

0

fislasn products pop 334

at 96 1.631-0 1.6961-6 1.671-06 1.631-06 .93-06 1.691066
a d I S O 1 .1 3 1 -0 . 3 - 6 1 1 1 j J 5 3 0 : i 1 5 1 0
z e l 6 1 . 5 - 6 1 4 6 1 0 6 1 4 7 1 .1 6 .4 8 6 1 .5 1 .4 1 -6

g d lIS 4i 1 .2 0 1 0 6 1 :1- -: i 2 . 2 -0 0 3
h r I 1 0 7 -0 6 1 0 3 -0 I 0 1 - 1 .9 1 0 6 .00 6 6 . 9 3 -0 6

r-b 63 I.02 1- 6 1 0 1 06 1 0 1 8 I.M3 0 1. E-0 1.014 -06
a '. 9 4 0. 9 4 3 - 7 5 9 1 0 7 9 0 1 0 0 7 - 790E -7 9 1 3 0
b u sS 31 .1 9 1 -0 O j l- P 8 . 7 1 0 8 6 1 - 7 3 0
Z 90 S.37 2419: 1:Pt'7 07 ls * :i :11 E:,; y 9S -
W 301 .7.24 -07 * 71-7

rb I 7 5.09 1-07 . 921 7 E.l-. .9 1 07 0
p d l O 4 .4 " I . 8 - 7 4 . 0 . 7 ' I ~ ' . 3 - 7 4 1 3 2

a 7 7 .3 3 1 -07 4 .I- 7T7- 0 . 1 7 . 1 1 0 . 1 -
*d1 5 6 4. 6E - 7 4 9£0-07 4 07 .3 1- 1 7 4 3 1 -07
r u l S O 3 . 0 - 7 3 2 1 0 7~1 0 r - 7

3 . 2 - 7
00 :2209. 3. E: ~ ~ 6510 *9*5

nd I 4 2 0 17 -0 7 2 - 7 1 3 1 ~ ~ - 7 ~ 1 3 0
a bU :2.. 0 -0 4 - 7 2 4 1 .07

s a l4 S 2.0 5 3- 7 [ 1 7 1 0 0 1 0 .1 -7 1 1 7 3 1 1 0
of 7 3 0 9 - 7 .0 9 3 -0 3 . 0 - ! 3 d l 0 3 - 7 3 1 1 0 7
* 1 3"3 1 .56 1 -0 1 .7 5 -0 1 . 6 - 7 .9 3 - 7 .0 -7 1 9 0 7

Idil ~ ~ ~ ~ .~
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fib 93 1.30E-67 1.30-7 A 1- 7 .7107 900 *08tellS 1.520-07 1.135E07 1.54E 30-S 1.410 *9 50-7 11
tbIs9 1141-7 1.141-07 1.151:SE :15007 1E:-7 1:16E1:7
* so 1.f40E-7 1.041 0 7 s 7 l 7 1E.1 .0E
te125s P1. s7 1 04167 1.50079 1.51- Jt@61- e .1o:Eg
Od158 3.9761-0 .28 9 .82 -08 9.11E-08 OR .16E:s A1:
.l8112 I.062E 8.10.63-3.64070 p. j.ES I*rE:U 3.p3-0

1u07 lE t J2E18t 64718 . a1-t8 O. .2E 1
or 79 1.420:-8 E.530-08 1.610-8 0-0E E:60-08
162 .191E0 6.20-36. a10 1:I- 9 34-

.l. .1 1 fl .180.633 1I 1 1b

poer 9W*unp 52s"sfu .E1~/e2

to 6 SUN00-I 5.310 5 35.8 5 08 5 U- 8 5:j
9 U

as 96 5.131-85100 5.23-o E~o0 410 3es
WdII4 4311g08 4834-8' 4. 36 1.08 .900 4J1- 11U
.,j1512 4.180-0 .0- 11. 1108 4 ::-8 4.50-0 s .go.
an119 4.38-8 4.320-08 4.410 .3E:4.00 ~06

ae9 3951-08 4.02108 4.008414.8.008.2-8
pdllO 4.00 0-08 2.6,21-08 4.U081O 4.066-08 .8-84006

ar 88 a .5 0-08 a a0- 1,3 :9,115 09-08 2. 0-03
,aseh: far-f latd grIt based an Umi 515XI .3 @OtK 0u/ 0 h/201 81uo2

fatoeltotal ae unrt
power. Noweu burnup. 23023.mWd fn/c. 2-ee

iIt~ia 4**.ea d *040000 d &eae **00d0d
e0

0

fIeesin preduct, page 235

.0130
tal26
b*136

12
sni 6
dyl63
Be 78
kr t2
sn124
a, 75
oulls

M113

ph147

eft122

adl160

s1162
au154
3e 73
at 90

dyl6O
hallS
*d1lO
selS2
me 76

sr 36

t*124
nib 94

Wc22
or 67
St 76

2.513-08
2.121-08
2.101-08

1 S11 0D1

J 1 .1:"-O

1.561-U0

1.519-09
1.530-08
.361E-08

2.620-09
1.n3E-09
1.561-09
1.2711-09

3.091-09

t .UE- 1e
4.241-108.860- 103.990-1
3143E 10
2.990- 10,

1.441-101. M1- 10

2.530-08! .160-08
.110-08

1:96 1E 0
154 E-08
1.370 -08

1:I3E:09JJ7E 09

.631- 09.4J£0-09

a2.630-092.aE es9
2 .E2-09
1.51-W09
1 .SE-W9
a: 128E1.0,S.90E-10

3 .46E- 10
3.011-10
3:1 4 1:0

1. 5 -101.1E-10
oSvEss

.56E-U8I 1E:ft

.000-08

* S 3E *'8H
17sE8suI4 1108I 0
1.7E-09

1.290-09

!j7010
H.E 9

a 292£n

t:s4Eo

1.59E-1e
41:5n lo

1.4 -10
1.21Eno

.530-08

.11-083.SSE1-68.O30-69

4.301-09

1. s es

2.460-09e

.66E.o 9.11-0

I .490.49.516- 1
411-1o
H 11 5 I lo3.69E: g

I.600-08
.111:t

1 S11:0°S

:1190098

1:111:81
1.48- 10

*. 221. 1

1 .E09

e63EE 70
1:10011*e
*:441ne

1s22E1§

1.1600-08

1:HI

j:tI,:S59
5.591.09

1I :09
1:101:210

9.441-10

1.431-10

1.220-1
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I
0

I

0

Wr16 7.2 1 .311 )1S V.21-11 7.471-11 .47E1.11I
hr so 6. lU-il' 4.47311 4.9111 4:913.11 7.031-Il 7031-1

CalS' .7911 .591-10 5 .621.10 .5310 1.8110 4371.11
ll5.:261- 5411 1: 5 .331 .34-11 5.341-11

101.1~:i 4.601.1 I .611- I INI.111 4.473-11
so 72 3.68-Il 3.901.11 3.921-11 .-11 11' a9111 3.961 11
er167 .9.91-2 9191-12 9j10112 .4011 9L 1. I9.0:1
t.123 7.3712 7.471-12 T. .412 :71- 7.1fT776-

edt 4:381.13 .41 4 12E1 ~ Iti *":~t:1
ee14 12.71-123 I 7.1 *. ,I .221

be12 9 131E-13 1.11-13 .2.3111 1 .1 -31.311

on114 9.1-14 9.14E.14 9 .3149314 :40I I.2 .1 92-4
rUIO6 6.11-14 4.491-12 4.681-12 4.631-12 4.41- 5.541-14

Ii7 4591.1 .11 -14 4.43E-14 6.45t-14 4.8-14 4.681-1
csaah far-feltd CHI: based on hI~w 15I1 3.00.,tt 20uud/situ 40% 1.2o1 62 Ue2

powers ow .bj.purr f~raction oftotal ;fsi~rjtluw rate
**** ***** d 4eeeeee 4 aeseace 4 COCCOCS d

ob126 81.4-14 1921-14 1.921-14 1.921-14 1.931-14 1.651-14
I'd 09 6.44-19 .423-17 U.g711 2.511 172511 71-19
tell?.1 05.4-19 1.091-12 1.091.1 1012 .09 0923.1001-19

oseskt far-field crit based on bwm 15.15, 3.10ut%, 201wdlistu 4021.2.1 63 u*2
psowers 4.6901-04.... burnupal .5023E#04mad 9f luz2.9 E+07n/cm*2-soc

mu, toE~ somenftretians, true Caims
basis a air"It* resitor lvsit

charge eea**ee d *eeeaee d a...... 4 eeeaade d tt**** d
hIi 1.461-16 g 471U03 1.48E103 l 49113 1.491-03 .49l-I3
h 4.3a81- 9- 4.421-06 4.441-46 4.463-0 .441-06

Ii3 .4912I 7451.12 7.471-12 .48E-12 7.49I-2 .1112
h 4 .001.00 3.741-36 3.711-36 1.73-36 5.791-36 .001*00

he 3 1.641-08 1.641-OS I I0 1610 1~1 1.6103
he4.31-04 2441-04 2.451- n 1 IE04 2.441-04 I.7-04 .7-4

he4 .1001.00 .900.00 .001.00 .001400 .601400 .001.0
noe 20 2.921-03 2.93E-03 2.95-OS 2.96-05 2.971-O 297-0
ine 21 I.291-03 1.301-08 I 311-08 1..32-0 1341-08 1341-08
no 22 1.921-07 1.93E-07 1.941-07 1.951-07 1.961-07 1.961-07
n. 23 9.7E-31 6.3611 6.66-16 661-1 4 7-1 6.671-31
.a2. .311 .1-1 .6-2 I.21t2 .21-712 9.91-13
n: 223 7.5314:033 7.303 7.53"1,3 7531.03 731.03 .33140
mmn 4 3.233-24 .2-09 3.23E1-69 3.23-09 3231-O9 3.231-24

no 24. 5.30-31 5.301-1 531:1 4 5011 530-4 5. 3113
no. 5 CHINNI3 471-4 4.74324 Hall-2 4.031-4, 4.11-9,

24 01 169101 -1.901-01 I.!1-01I91-01 1.921-31
Is5 1 13,1:0 1.351-6 1.36-06 1.171-961.31-06 1.391-66

4u2 4.7-06 4.391-06 4.416-06 4.4311-046 4.451-06 4.451-06
m27 2.4-28 2.4413 2.441-13 2.641-13 2.539-13 2.433-26

mu 26 .001.00 ~~~ 4.9-64726 6 471-2 4.71-6 :00140
.127 4.991404 4~~~~.991.04 4.99144 4.919140 4.93 6910
# .391-326 3.3-23312 J 1:1491-221 1:1U:

ci 30 .00140~~~ 1.j31 " 1.21-31A U1.1S1 T-~I 010
V12 5.461-01 S. 1111-301 SI.5331- 01' 5. P61- I 061-1 1: M.5601

I12 1211-03 1.23E-05 i.241.03 1.251-05 1.261-05 1.261-05
*130 2.6171-1 2.911-M10 .951-10 I.991-1 3.1-0 .3-0

$I 31 2.561-36 2.91-23 2.631-23 1.471-23 TO 123 2.71133
.1 32 5.443-30 3.431-30 5.741-30 5.621-10 5.913-30 S.741-30

fiassen preducts

light elements

pase 236

page 237
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totld. 5.1`5I.04 1*75E+04 5,756.04 5.751.04 5.75[+04 5.751,04
* f lux .9 .07 2.96107 2.91407 2.51*E07 L:961-08

a ealh: far-fleld crit based on b2.u M~IS, 3.S00tt. ROgwd/utu 40% h2o/ 63 aol actinidas pae. 236
power. 4.890E-06ai. burnup.2.502SE404aid flsuze 2 9 1WIC01nc*-so

0 ~~~~~~~~~~~nuctido *@ncentrtitie fl ram *tome
be.#.-..i, asembely

chaerge "*** d 41 d beui.61h1 d
he4 .5u.610 S.441#0I 5.701.01 5JT61.01 58921.61 581

6 394101 .91-013.991-1S 4.31S-01 4.141-61 1 16
pb206 .643- I 3.91-S 2 L40E-02 1.43K-62 1.43E-62S8 1I f: L2 ". 3.361-04 6.:44E-04 31.51t1-4 1.1II-04
p09 1.3511-09 1. 109 1.31-9 .39E-09 1.401-89 1.401-69
p20 3.61-4-04 3.0 3.8-43911-04 3.941-64 3.941-04

ah .0001.00 . 0E01,00 :00 140 0E+0 ':1E+0 OO81;i
b 209 7.111-02 7.17E-02 7.431-02 7.591- 02 7.751-02 7 76 1-02
bilIse .001.0 .0000 .001400 .61.0094 .:601.00 .001600
bilO 1.339-0 ?E7-07l 1.9E-07 .40E-07 3 421.07 2.421-07
b, 1l 3.51-2, .51- 1, 3.6 -12 1.621-12 1.04512 41I

bI~i 1.01-2 1933-2 199112 6012 .1E.12 1:93:-102
MIS 3.14 1- 3.13110 3.216-10 1.641-10 .261-a .261-1
1i214 .470-1 6.533-10 8.181.10 CM33 :066 10 6.6S1-1
p20 8.491-06 6.545-06 6.991-64 G.641 6 16.691-0 E.7 I-0

11 3:161*07 CURIO~ 3:109i. 7 4::s1.1 4.12117' 4.031-17'
poI .02 1t, 1.412 15122 1.013 .6-22 1.62122
p.13 4.7`31-119 4.71-61192 4.033-19 4.681192 41.9031-19 4.9032119

p.1 .1-7 O.93-17 9.05-7 .11-17 9.1 91-17 9.191-17
pI1 .931 4.961-17 5.001-17' 5.021-17' 6.64317 5.6Is-177
pI21 7.591-17 7.tit-17 7.951-17 .9E:1-17 6.1031-17 7721-:17
p.16 1.011-10 1.02E-10 1.021-10 1.031-10 'I 1-0 1.041-0
-.15 3.50-44 ;.701-29 1.721-29 3.7491-39 .76Z1-9 1.505-44

p.219 1.111-13 1.111-13 1.111-13 1.129-3 11113 1111
p.2 .1-141 3. 03-4 3.651-14 3.066-143.1-4 .9-4

p.222 17-07 1.61l-7 1.621-07 1.#41_07 1.61_07 1.651-07
ra222 3.761.41 4.021-026 4 0411.26 4.64-1-6 4.01-216 1.63141
r 223 2.761-061 2.766-0 2.731-0N 2.791-06 2.801-00 1301-St
p.224 1.6- .731-10, 1.3-0 17110E711 .1-10
a22 147 -071' 41 1. '1.501-07 15213-07 1.5136-6 1.53-07

re226 I. -22.8-2274162 3.0-0 361-2 .31-62
ra223 1.41-10 1.42:1-10 1.4136-10' 1H4IM1 1-IS:1 Q1.41.1
me225 9.931-0 1.00E-07 1.911-07 1.023-07 1.046-07 1.041-07
80227 1.916-S 1.921-05 1.936-05 1.941-S 1.5-05 1I91I 0
SC223 1.726-1 I.7311-14 1.751-14 1.77-14 179,1-16 1.79114,
tW2 1.641-3 1.961-24 1.9791-4 1.933-24 1.199-1-416-3
th 27 .45106 4.461-03 4.461-03 4.51-1E: 1-1081 4.53106
th22 3.11,63- Of .3291-00 3.316-0 3.331-33360 3.2116-00

h22 2.6-02 2.691-02 3.92-0 2.3-23-02 0 2.0-02
th23 1.331#00 1.341.60 1.310 .6*0 1.740 1310
th231 32:716-0 3.5-9 0.8-9 3.471-09 1.471-09 2.711-09
th3 .441-01 3.471-0 of .SI-el 3.541 Of 3.581-1 35£S
th23 3.691-23 3.93E-13 3.97-1 -13 4 134.611 4.6-23
10234 5.363-07 5.36E-07 5.6-67 5.36E-07 5.361-07 5.361-07

p.231 2.633-02 E.391-2 '2.901-2 2.921-0 2 3.3302 2.93E1-02
pe232 6.133-26 6.11Il 6.19111 6.216-I .1491-Il 6.212

au2: Ifa6-f lad ri ba" e on blv I~ I , 3OsuZ Zfgd/t 40as /8 . ctI dap 3
I

smatht far-ffeld trit based on b1m ISMS, S.OOWCZ. 20$wd/mtw 4OZ k2ol 8% u*2 actift1des page 219
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power- 4.S9OE-04mU. burnup-2.5023E*04d flux. 2.9-07n/ein2 xee
e mctfdO *sncentrati ns rpm atem

charge **&**** d *-'** d $****** 4 ** . r* d *a* :1
P6 n5 1.40E-06 1.40E1-6 1.*OEe-06 1.4016 140f-G6 1.OEG-06
pa234m 1.11-11 1.11 11-11 161111 1.615 -1.1 1 1.6-11
pa234 8. 67-12 1.07C-12 L.0TE-12 8.0761 8.0 7-12 k.071-12
pa233 .001.00 .40E.00 .00.0O .00E.0 d00EDO .00E.00
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u231 6.371C32 6.411-17 1.4717? L5a1? 4581.17 6.581.2
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a Z4S e.7E7 * 49£315 e 91. * eI g ;7g :S
em286 6.701. 4.895-17,01;UP1
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C~e e l temtos control module seal librery
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caloe *tem centrol module easR libre
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decey da. t Including geamae ad totat energy, ore from endflb-vi
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the presgs2" eee updating lt nuclide: on the ecale wburnup

0 library a
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* the photon data ire from the maetnr shoten date bease
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e date se~~~t names f3t~
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879 nuambe of flsaton product nuciIdea
e 7993 rumbs5af :n"o'ro Wf-dalaonst1 matrix olemenuts
0 .as~ter ll .......o.Cee... e aed erlU ~l .ttX eO*ItOO 4es**s ue2... ..ee.aee...e..ee.....o.ee................. 9Gaoaz for"f 11d :uit based aun b16!SlistS 3.Owt 201wd/stu 401 hloI ax vat post 341

powers .00ow. burnups 2s47 -di tuz. 2. 6167n/'2 sac
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S1 init ceee "t 8 ... i4. it "** 8 *******~ 8

preductiern 1.2805241Ee6 1.2797 e 1.2795411.66 1.2m77931E*6 1. 2383 06
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setiflida~~~~~ *..55 , d c aa de d e~a8 CS*

absortion 1.0249561.66 1.0246063.66 1.0242601*66 I.623918106 1.0235781.66 1.023573 1O 6
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1:111:1
8.431-S

4.UE-07
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1.17E1-073 .07 107

9. SE-08

6.20E-O8

4.37E s0

1713.e6
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1 93-07
t 1E-07

1.3-07,
t. 8E-07

C. SR-58
J5.38-08

1:191E8S4 34r*5.0 11-0E

1:. p5103

aJEO
S 3E-g
4 aE-s
*.1stE-e



lop 05 35I3 1996 FIle No: tuff9.$wo *5A0OOOOO-1717-0200-00021 REV 00 ATTACUXIEt NIX- Page 188

malit 4.381-P8 4.411-06 4.431-08 45-08 4.47V-0 4.471-03
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pouer- .00mw. burrup- 25470.r d fluxs .%96E.OhV/c*2Coc
'nitill ..e*e*e d *ee jh.. d 1 I ***** d * d

cbl26 1.C5E-14 1.931-14 1.93E-14 1.941-14 194E-14 1.S7E-14
cd109 7.361-19 2.613-17 23.6E-I? 2.71t-17 2.7E-17 6. 23-19
1t127. 3.00J-19 1.091-12 1.09E-12 l.t9E-12 1.09£-12 1i641-19

sass2h for-filtd erIt based an.b~ lStS, SAMut, IftedIatu 401 h2of 31 2 vo ight *lae~nto page 24"
power- 4.890! 04Hw, burnup.2. 71.O04:ud flu, 2.96 .EO 7,-am2-sa2

lide conentrat l grcstows

chuarge *'**** d e* **** d * 
1s.5I 1L I
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he 3 l 51-SSS 1S6E-08 1 UE-.0 .61-0S 1.87E8 1.71-08!
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.12 .01.0E .1-66.2.6.212 .3-3 19
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b1209
61210a
blillO

b1212

b1214
p.10

Po212
PO213
P.214

p.216

rn212
rn2If
,-n22O
rn222
.222z

rm223
.~224
r*223
rs226

rm228
.C225
as227
&c228
WU22

1h227
Will

16229
th230
16231
1h232
th233
16234
po231
ps232

7.761-02
.00+100

3.2:31"l

6.7019-06
.009e00

4* 3E-17

4I~1.0.E 10§

9:I1:ff1
.S141
t SE e

2.801-00
1.681-10

1.531e07

1.041-07
1.956 es

1791-14
1.7E -39

.18E-0oolTnE-e9

1:*5E-O1

2.91E02
6.2US126

7.92102
7:e'oE1 GoI.441 IT

1:1.0612

HillE a

41.13.1

1 .09E-2

4 SE1- 07

Lons 1e

I: :U:

3.01c-2s

1.07 E0-
091:11?

t4.tE 10
:es"-e7
.946 es

6.271-11

61 Vgg1
2.e13-
*: 16"! :0

6. 27E11:

2 .461-07
.671- 12

}54E:11

4.051-I?

3791-20
4 13E-17f .111 14182E-14

!.79e-2e9

2.011-24
13:111I41

2 .913-02

6J1E 11
16 @Ees
1 .929 14
24. OE- 24

6.50E-11

J:IE40I
4:161:I?

.014001

4:21:3111

:0214

4.5120

0:1111
Z.96-02
8.330-11

6.421-02
.G0E+00I .31E-07
.70 -12

1.416-10

45191-08

.401-08

fa :18E

5 171:1-l
1A 7E10

4.101-2
L.ssl100

3:701-E:07

1.26E-14

1.03E-2W

1.361-07I. R's-O's,

2.1eE-02
8.36E-11

6.431-02
.001.00

1.971E-12
3 .411- 1
6.89-10
6.90E-06

5.12 1291
.14E-4

5:14E-13

1.59 1-7

1.S6E-14
1 .01.08:14 .6E

1.411400
2.711-092.981-02

6.3E-26
5 }6E1e7

t:n . 5E
4. 6-26

I
eas2h: for-ffeld cert based on 6u 15x15. 3.Owvt%, 2Or/tu 40X h2eE *x ue2

power- .4.89o-04., burnwu-2.S574OE.44md fluvx 2l.061#7OV..*2-..e
0 nutilde OfftIons. fro. Stems

charg 0**"** d -****"& d **e&** d se*** dn *****
pG

2 3
S 1.40E-06 1.40o-06 1.40E-06 I. se6 .391-U06 1.399-06

poZ34 1.811-11 1.816-11 1.819-11 1.5111-11 Zl-l I.lE
pa234 3.071-12 8.e7E-12 0.071-12 3.7-12 .07-l2 8.07-12
p.235 .0+000 .0.EOO .401.00 .6o0E10 o eo-oe OO.
u230 1.813-36 1.9E1-21 1.95-21 1. 6E-21 19121 154E1-S6
u231 8.581-32 6.63-17 .491-17 41-17 8.801-17 s.o01-32
u232 1.141-06 1.22E-06 1.831-06 1.231-6 1.241-06 1.1E-06
u233 7.121-S1 T.1 8101 7.241-S1 7.301-SI 7.3s514 7.3510el
u234 I.021401 1.5021*01 1.021401 1.021401 1.021401 1.021401
.235 6.514E02 6 55E.02 1.541E02 6.541402 6. 54+402 .541.02
u236 1.941102 1.941402 1.941402 1.91#Of 1.151+02 1.sE902
u237 3.348-IS 4.1 E"07 4.151-07 4.1E-S7. 4.16E-07 3.11E-13
1233 3 .43+04 3.4310 3.4 04 I 1*94 3.6 04 3.631404
u239 3.76- 23 3.7 a E .761-06 U.741-08 3.m-08 3 7-23

eetinid.t page 248
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u240 .2gE;8O 3.371-34 3L48134 3. .l- E fl.3
4 3.716j4

w241 .0O1.. .00E.00 .00140 *g0. 100 .0701.30
1 |2:1 2 S I 2433 1, 2 2

$6 4 Ut;01 81 3';140E| a § 3;t 5;.y27 .0440 .:4:1 :01' 14 9-ll 01; C.0RE. I
flp2 36

4.44-IS 01.2E-07 I.8207 I21 4457 1.621-7 .36E}IS

mp2S9 1.415 *431-7 1.71st- 6 2 .744166 1:.44i-4 1.171-3:1 ~:El# AEN .010
pu236 5.371-1 gS.l. E g 15 1 1JUS.10 1. 5 E.10 .S 1*E 8pu3 .8-9 .1 14IiIi a i10 :9: 1:T

pu St -562 25 1 E2 ht2 S1S£231SE2

pia238 2.42103 .751 03
pu2 2.4401 .8 .2. '.OE'O01 ' O.'9101 2.591+40
pta240 4.95E-1 6.t93 1

.81 o 1ff-DI 2.5t11-01
I~2 I .040 .44E-05 .443-05 1.25 .MIS0 I 01E-0S

on241 4.431-03 .39E-05 4.631-05 4.1-05 4*43.2 f 4.441-03

pu243 1.143. 9 1.5.Ei7 S-i l 251.14 1.iDE-i7}SO4

"244 12.13 t.78E-13 1. gE l 1.65 123 SSE 3
pu2 so . a10 6.51I.3 8.841-35 9.413 9.44'1.3 .80110300
f4, .001.00 .001 .oE00 .001E00 *U0IC :001.00 .00400

e-242 B 35I55t- 1.40- 120 I.§E4? 210 4
O 2 -110 1.:4 .133

em240 4.93t-33 4.79 1-8 4.711- 8 4.233 .11 8 4t3 3.
au241 4.471-04 4.39E-04 4J331-04: 4.271l ji-04 4.211.0 j104
eu2424 2.11- 12 1 1'6E-01 2.1a12 2.I 12 2.44I-01 2.3 102
po242 3.2311-13 l.011-12 1.991-12 O1-12 1.041-2 3043-12

eW24 1.843-07 1.431-07 1.821-07 1.0-17 1:9-11-07 .E8-01.0
em244m .000 *010 00 014E* 00 .001.00 .503.00 .00E.00
em244 1.711-31 1.U E- 1.491-14 1.681-1 1.4736 1.7E1-31
O .241 2.h8E-40 e.t8E-35 1.731-IS 17.3 .851 2.141 40
e 5246 a.1 .10 * 1.00 .0 0 000 010
C *41 .001400 I 1.4312 411- 9 3 .001400
cm242 4.13-l4511 4.023-10 96 -10391-1 4153-11
ce243 1.00-S111-51131 1.2-1 .111 9381-1
ce244 2.0931 .61-Il USE1-1 2.E11 2.421 12 2.023-1

eso;h: fer-~f l*d crEt based en b6w 15MS11.00OutZ, 20gvd/ntu 408 h2oI 08 uo2 actinides Peg. 249
*ower 4r 1901-4m1, burnup.2.54709*04mwd Muew 2 96#07n/emZ-sac

0 . lid. e ntretienh. gram atoms
brsrs tt.7 ngte re eatr nsbly

charge am*e." d **6* d 44**O**d d.4 ***::O* d
C.241 7.8173-11 7.431 .8-170-5711197131
em246 1.4911 T.7I-1 S.431 17u7 131 .211-17
cm267 S.87-2l.9120396-0 :.121- I612 9012
.m248 .0-U474 4. 4.041-22 49-2 .2-2 .021-12
Cm249 .00.0 1.4331.7-33 1.913-33 1.04-133 .600E00
em250 1.2-710331. .1851- 1.8737 1.88137 1.81-E
COM2 .06.00 00340 I0140 t100 .600100 .001400

totalto 3.310 3.73 404 1 731.4 3.73104 3.731466 3.73E404
0 R.Lu 2.963407 M.9417 2.9*617 2.%61*07 2 .96-0

0 q rrary hs 2etrles.
0 3q rray hs a ntis.
0 3q aray hs 1etries
0 P raey has 2 entries
01 Pqaray has I ntr en.
1Library Infrmation...-

crees-sctlan date taken from poseition number 26 of tibrary e n ait 33.
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pass 1

o r eentrol module ess2 library'
wsed a dependent neutron pectrum for each of the above peasen

pas 0 tpptlie Xtatt'Up fwul denltlX
pasc a Opple mid tim densitin of nth library interval

first library updated uns...
pas I

sca ts-i tom control module 9ss2 librlr
used : t-depende n utron epectruxm fr each of the above passce

0 applies etart-up fuel de1il I..
pas n epplies *id time donsLtOeS a nth library interval

first library undated was.e15.aeeeeee.&ved.......... d ee.C ;;;,ea ..e...eeoeeee*aeeeeeeeeeee

* pgrel1 lur ernan-o binary working llbrary--ld a 1IU a
md from mcdlifigd card-Image unionna Libraries of sealt 4.2

data from the light element. actiads, end fisalen product libraries
aydec data Including gmssa and total energy, are fram ondf/b-vi

* neutron flux spectrum factors and tre c sections were produced from
the *pressz" ease updating all nuclides on the scale Oburnupm library

ficsion product yields are from andf/b v

* ehoton libraries us an 16-onergy-roup structure a
* the photon date are fram the mater Photon date base,

produced to Include brasatrelhtung torx uo2 matrix

see Information above this box (if present) for later updates

* 
0

O a.ae-* .**..a.aaa****.a.e...ae.eee .... e.foa.eaaaa.ea**..e* e..n....a.a...a...**.--......--*--

a other identiffeation end cites of 4ibrary.
O date set names ftM3fU
0 5/29/1996 dote library was produced
o 1697 totrl number of nuclidas In library

4t9 nwber of light-eamant nuctldee
129 nuber of actinide nue idea
579 number of fission product nuctides

79"93 number of nenszre off-dievonal atrix element.

1 8a2h. fxrt laId erit based an bw 15xIS5 3.Io-tX 20 wd/atu 405 %2o/ BS uo2 page 250
powers .00mv. burnup- 25916.wmd flux. 2.E6# .n1, m**2-eec

O t~~~~~~~ai$s - /m*.e
(note k-infinit cod nd moderator abseretlens are Correct only. If correctly weightd dereas sections ore applied.)

o1 i"'141"d ***eO** d ece. d Oe* d desec d d eea.d

productions 1171s5552.06 1. 7791X1E06 1.2172761+06 1.76420+606 t.27601E*.06 1.276007E*.6
Pbsor tianl nz 1 043t306 1 .I43584E+06 1.065289 +06 1.042996E106 1 4.2?07EI06 1.0627019.06

k infinIty 1.224807g.00 1.224541e900 1.2242761.00 1.224041.E00 1.223754E.00 1.223751E+00
0 initial ****C*- d aeCOCOC d eele ee d *e-e-. d eaa-aae d

*4ctinid*
bsorptions 1.0235051+06 1.02469c06 1.23136.06 1.022&071+06 1.022211.06 1.022473E106

non actfnide
*bz troce. 1.923376E-02 1.9275011.02 1.9316021.02 1.935685E02 1.9 9768E-02 1. 97261-02

1 esha for-field orit based on btm 1ISx5 3.0OutX tZgvd/mtu 4K0 k2lo 6X uo2 fisalen products page 251
0 fraction of total orptien rate
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pAver. .Offy turnup' 33916.mid. flux. .6107n/ar'2-e:c
a ~~Initial toone.. d to*,*** dj*** n el. an.... el esen* g

ATTACKEIf xUS - Pag. 193

sa149 .433-03 1 433.03 3.3-0 .431-03 5 4 31-03 5.431-63S Si-
nd1431 ''p1 fl1491 03 1.30 21 33E-O3 1 1-f3 fLI,:
.1,10 I .I *:,- :14I.371-04 l 6201-" 19-6 4.391-0 6391-0g c81 -az; 1: 1321 1: 614 41-5 4.67:3-0
.. 137 4.91 431-6

galS? 26430 . - .7. .9-4a*;3o j.;0-04
Ic 9 34 U1-04 .4710 3.41-K04 891-0 33701.04 4 031-04to Ple 4 3.341-04:3.243- 8.330 31331-04 3:M:1-43 4E:R 1 1 53-4 192UlI4l J"!:1 11-E 9;7:2 n::21 4 i2-4
kr 83 15304 .- 4 -IS EJ44,430

..13 1.41-44 1 3- 1.4 1- 49 041.430

kullS 1.110 11105113041110411304 It1930
nufl 111-43~ 1.1 1.1104 4 1.21-5 1.13-0 1.123-04
prlol 1.073- 04 1.0711-04 1.031-04 1.683-04 1.691-04 1.191-04

cd .030 1.2-410104 1.021-04 1.321-04 1.023-:04
1.1"39 6.' 33171nt9:1 1-9~430 fji.SS2- g1.0230

a109 4.401-03S 4.623-03 4.64E1-03 4.461-34.9-05 4.491-0d103 4.491-0 4.51S- 4.543-03 4.561-65 4.5,1-:035 4.1-03'El
2137 4.23E1-015 4.233-0 4.271-9 1:036 4330 4330

ir 93 3.331-0 3.9-n3413 32 *2-0 34-03 3.4434
1129 2.6173-03 2.330 3.S693-03 3.110 3.30

usd144 27103 2.731- 03 3:?-3 .4-0 -S - 6-03 RESSgd52 2.13-Os 2423-1 21.530 25630 ac-os05 2.311-E031
- 97 1.963- 01 1.910 3001-03 3.03-0 3 -33023 03

rlu 99 4.973-0 * :0'1-6 N1 1 I
sr 91 9.083406 9.131-06ll 9. 73-06 9.2130 OUS:fl 2:131:21
IF 69 9694930 6.733-6. 6.773-06 6.61-0 6.631- S
rull 1.91066 433 -66436641

ce1426 .381064 6 4307430
nd146 6. -06 7033-004 .:061-06l .093-0 .131-06 7.133-063.13 4.413-06 6.973-06 4971-06 4.981-0"6 4911-0 64.413-06
usd146 .9E811143-E006 .91-6 1 .:,:060146 6031-06 4.330

3.130 .630 5 .41-0 3- 61.71-06 5.61-0
4.7 13-041 4.733-06 4.7061-066 4.33664.010 4.01-06

.:1ii0 4.331-06 4.31-06 4.371-06 4.91E 4.411-0 4.113-061c 3 2.67306 f.9306 8.3901-6 2.1-0 2.93- H.93306
ealCO a I 2.130 .:6306 8.43-0 3.330 2.06-06 2.663-06
xe134 2.761-06 8.6101-6 3.613-06 .2-6264-62530
ir 92 2.303--06 06I 2.210 32-6 6 3.41-0 2.24306

1127 2.101-06 3.1-6 la:
6

:j 6 ~41f tlI2
ruiO4 1.923-06 1.933-56 -:211 :1 961- :411
eas~hI far-fietld grit based en hI. 1531 3 OfutI 10w tmy 401 hto/ 61 us?

feactIan. toas I orjin rate
po 0v 6 urnp.2391.u fl6 2.41 n/m2-eec

inIi~:t4-al u --V WN~e d ne d*na aoa d

ar9 .1-6173-61710 .4-0 .3-61730
sd15 1.91 1. 1.91061.-06 06 l aI ff 1:6: 1.510
zeuS6 1.5193-0 1.523-0 1-06 MIE06 19P6 1. 06-f 1.543-06

0

0

flsslin products pag. 252
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gdlS4 1i~1.06 1.311-06 1.331-06 1.361-6 1.351.66 1.351066
c"I"I *10 306 I Z O.f10 127E-6 i1.71-66 1.271 06
hr I1 t112 1.21 .121-06 1.13-06 LE06 1 *1310
mb 85 1.61 I.71 6 1.- 6 .8E-06 1. 1.06 1083.66
WMl3 9.310 4 2

9.. O *7 11091-799I
sr 94 9.3079321 7 9 710? 9.4 u.10;; o.:4S 1.7 96-0
Zr 90 E.7.7~j~ 6610 ~0~7 7 0 7~0
1.130 6.081-0?7.12 7 7.4107 *BS07116:6 7. 1.67
mb sly 6.12E-07 6.11-7. -0 6 .El 6.33::

p16 4 "I-o0 4.61-0? 4E61 ~.1.?471- .16
p. 7? 450- 4.5230 4.4-a a 604.8 a.1 67

nlO .4610-07 .7 0 I II.24I k
dy161 3.733-7 47.7107 2.771? 26 -67 - 7

.142 3.56-7107 7 .611-07 2.631-07 616 .6-67
WU13 .463-0? 2.6-0 .810 35167 27 E.3-07
bebiI 2.39E-0? .13! 2.442E 07 :.43E:87 3.64-7 210
e14 2.1-7.2- 2. 9 2.25:0? .7 -?2.9 -7 230
me79 a.10 3.6-0 .7 107 .18-6 2.8-7 to616

ebil2 .93E-0 1.6-7 .5-07 '.96-6 1.9716.7 21.971-07

r10 1.6:E 1.63107 1.643-27, l:6d- 07 1.61-7 I1.61-0
SElS .810 1.3.7151 .0-71611-67 1.613-07

nb 93 .481-0 1. 0I 1.531-:07 1.551II07 1.:51-07 1.573-07
tbl19 1.131-07 1.910 1.201-? 1.203-,7 1.2l-0 1.2I11-07

soI8 1.8-0 .I10 1.01a010930 1.110 1110
1.12 else.0 1.08-0 1:01-0 .09-0 01-07 01 8-07
38158 9.35E-0 9.391-08 9. 14410 9.:493-08 : '108 :1[a

as 07 7. 1-9E .610 U E-3 3. -0:
br 79 ?jOE-O 7.4130 .20 7E-038 7.741:0

NOE0 .3e-0 4.413-0 6. IS-0 6.51.1-.08 6.1-0 E 930
!dy 6 0 6.10-0 6.3-8611-84110 6.21.8
snyl? EUG81-00 5.!II-Q81 1.9411081 1.971-08 6.00-16.30

m96 5.52S-0 5.7-854308 I.71.0 5.71-08 5.71-0
II6 5.49108, 5.13- 1.1421-08 1.96-85.808 .18

814 5.0,11-008, 5.03-8 .061-08a5110 1111-08 5.1-08
zal 29 4.511-08 4.583-08 4.441-98 4.7311-08 4.601-08 4.01-0
ul 52 6.651-08 6.631-08 6.651-08 4.463-08 6.681-03 4.6es0

sn119 4.7E-08 4.491-I08 416.5:1-0 6.531-:018 4.561-08 4.5-0
pd110 6.43-0 4131-0 4.21-08 4.1210 4.341-08 4. a-0

515 4.091-0 411 -0 4 E.131- I 4.-8 41384110
Sr 338 2.981-088 3.aI3-08 ea110 I.2308 3.041 -0193 3.03-0
agaziN far-field Grit based an bUM ISmIS 3.Owtz Z0Uwdletu 60lots 63 uol

power .S~ru~bur~up.fraction of total aZse ,Ion rate

asI3O 2.7011-08 E.30 1.741-08 2.771-08 2.71V-08 2.791-68
WU12 2.391-08 .31-08 2.461-03 2.01-08 2.3-06 .110
b136 2.331082-08 08 2.61-0 2.38-8 .010 2.501-68'
e 82 2.5-8 .6-8 .7-0 .1-68 2.091-03a.s 0

so163 1.621-08 1.3-81608 80 1.65E:S1- 1.4108 1.441-68
km632 1.6121-0 .2-811-0 8 .61-3E.6103 1.651U-08
ks126 1.33- 08 1.6316 1.4308 643-68 1.641-08 .6SE-08
me 73 1.611-08 16-03 1.631-0 1.3-8161-81630

on2 .1-81.2-814108 1.433-031.44I-08 1.41-08

I0

0

fission preducts pase 253
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as 75 9.451-09 9.10E-09 9.54199.19 9 943-0 9431.09
WU11 3.14E-09 8.181-09 6.22-9 ZE 310 8.0-98.3019-OuISS 3.121409 a 533~ 3j1: 1L

p17 5.821-09q 1 08 lI-OS 1.1-8 110 .8-09

sn122 4.1921- :0'9 13-,9, 71-0: .9-9 1-95010
adl16 4482-09 8.311-0 4.3-9 .3-0 4.71-09 44171-09
snI2O .11-0 3.4-0 3.1-93671-9 348EE09 :.881-09
au 14 I.210 8.:O-9jj- 9 p171. 6

aQrlI:10
180 1.9109 .?&E-.09 j IO9j8I:

sr90 1421-0-0 9 093-09 9 2.1E: ~
gd160 Ij31- Is0 31-9.191.5-91 509
X.128 19.8:10 9.901-1 9.9-1 .tU0 .:09 1~.029-go78 9.0-0-10 a0921 1 9. -10
at 36 418-0 .I805-10444- 4 4. -0 .71-104 .21-100
.s137 3. 931- 4 4.2-0 48-C482-0 43110 39AN-1
sn116 3.89- 10 03:31103.710.010 3-10. I.831-1Ste.124 3.131-10 3.0110 ~I~'' 4- jl .
nb94 ¶43-11I0110 1 Il. 1-01.-11.-01.-O
1.22 C1.5180 1.5710 1.59-01811 .2-01631

ar 47 11:~~10 :1.551-10 1 J4M1 .110, 1.571-1
a1.6 1.3111 C '811 .210 1E 11 E301
kr 8o 7.535-11 7.6-1791 .5I 30-11 1061-11
or166 74651-11 I I11 4-1 8-1733-17351

£634 :45.981:11 1151 ~S~0 130IIJ :01
I7I 1 6351 .4-1 611 I.431 I.35311gas7 .d1 .6-1401 4.4.11-l 612-1 4.12111

,72 4.04E- I 4: 1~ 4.04:"II
*1r67 9. 931-1 E.005 . 1111 ::1 I:0 3.853-1t*23 ZOE01I1a 8313-1I 12

I E. a~~~~85 2 6.9112 T6.IOI.I
edl111l .51: P I 8- ' 1 El:.41- 1.81-1

4*144 1.79 -1 1. I: 123-1 1.03
snI14 CHO 11 p:J l:U 1:43-14 - 1.3!

11 7 4.7114'!-4 .44E-4 4.. 41...'
rVlO6 44:1-14 4, -24411 4. 1~24*g1 ~ 3 :
SkS2h: far-ffold ortt bae nhv115 .~t ~itu b@12.1 81 u2Z

**a* 6...d. 4*O d
.b126 1.71-14 1.941-14 1.935 IOS-14 1.031 -14 1.951 1.31-14
WI10 6.611- 19 .1-723-1 .9113.9-765-9
WM27 1.643-9 1.0,81-127 1.8-1P01122,MSEH 1.1081 -13.111-290

sa12h far-ffeld crit based an hljw 15015, 3.C0wt3, 2
0iwd~Mu 403 a 1128 u*2

pomr- .991-0owburnup=2.591"*04owmd lfuxv 2.9 E*O7n lm'2-eec
p...,. 4.3905-04.., m~~~~ue Ide eencentratiuns. ora ate.,

.005.00 --~~~~is-si~, ectrI'W

he 3 137.08 1.371-0 1.3610 1.814-98 l.8 1
E-yo 1.8E-32

k1 2 521-04 2.535-0 0.51-04 2.551-04 2.13H-04 .65-4

I

0

0

fission products

light elements

page 254

page 235
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be * .601.O 00 .001.00E .60 ,00 .602 .OE+O1 .601+80
no 20 3.03E .41-65 3.053-05 3.601- 3 3. NE-G5 .68E1-OS
no 21 1.3 OS16 1 39E-8 1. 41E-* 1.42E1-U 1 431-6 1.43JES
no 22 1" 0917 2.001-07 2.616- 7 2.2E-67 2.631-07 2.63E1-7
no 233 3.371-1 M.&6E-16 t S7E-167t.16 g.6 7116 5.6 E:31
as 22 *.691 1 5.26E1-2 S S 62.12 .t612 a .131-13
no 33 7.131E 7.531003 7.5JE 63?. 531.6 7.53163 7.531,63
n 24 3.2314 3.j33.E9 * 31493231.09 J.23E-24:: 14 1:111 .15-116, 5.11 ll:I1

6
jjE

5 5 OOEV. 1-24 - 4 . 3E S 1E9

of 4 ISE:6 4 SS~E-46. 71-0e 19-66 4.411-06 4.611-06
*E 37 3.651-2S 2.641-13 2a4E 31 !5E1.2 2.631-1 2 35E12S

7 .991+64 LIM91064 1.9.4 9 491 1 4.9910* 4
.t 3E 2.40E-6 2J9Et 2 *9E t26 t1 240-11 2 1E 76
ot 29 1.O E-J 4.111-2 * 1 2 19-2 .33 1 22 .23E 57

el 2E 5.68E1-1 I 7 o 5 E 5 e 5 .7EE-1E
.1 9 1.E01-9s 1.321-63 1.*31-63 1.341O 5 1-65 1 5E .5
.1 30 3.20E- O J 241-16 3.251-16 3.J21 10 t7E-1 3. 71E10
el 1 21161E JS O9E-15 2 94E:3 J 9E JJ02E- J 02E:
of 32 6.0VE50 6.nE30 6.44 .D O 2e PO 64.E PO

totalt 5.7e04 75104 51 4 5.75 S04 504
o flux I 162E007 MAE a 1+ r1 ISf+r vr

ses2h: far-fiotd er1t based on hU2 ISS, SAMSOOwt, I 3udItu 40S h32o 8S uo2 caldos page 356
power- 4.S89E-04mi, burnup.2.59161+4mWd flux. I.W6l07n/jcm2-soc

e~~~~~~~~~~~ai aul zofte reacto. r .ssmbl

atiore "* ** 0d*4400 d ******* ** OL **. d2
o *
2 " d

ho 4 6.0610 4.2e 0 6fe .Iet 4 1 4.30146401 6.30P1O0
93206 X 4.51-01 4. 51-1 4 611-01 4 E-01 4.7EE-1O 4.781-01
p32e7 2.591-02 2.631- 2 2 6171-2 2lE-02 2.711-92 2.7SE-02
pb208 S.X2E-04 S.90E-04 5.9TE-04 9. E-U4 9.1i1-u4 9.151-04
pb209 1.46 -09 1.471-09 1.49E-O 1.501-09 1.51-09 1.511-69
p210 4.06E-04 4.09E-04 *ltE-04 4 E151-04 4. 1 0-4 4 .16-04pb211 6_25111 6: ISE 11 6 29E 11 6 JE-11 6U.34-11 6.35E-11p21 2 7 2.E51 1E-1 21SE:11 2:19E-1 2.20E-11 2.101il

ob214 2.6710 9 - U-10 9.41E-lt 9 UE-10 9.54E-10 e 54 10
bl20S .0E+o .OOE0 .00100 .OE606 .6E2100 .00+000
bl209 8:431E1 02 PEXO U : S nE;02 a 94E02 1:0E1[2 V12E021.1
b, Ion GGE.o OOE o NoE o :0E go eE+00 0 0~o
bi210 2.501-67 3 521- 2 51- 3T 72-07 2.571-07
b1211 3.71E-12 31' E-12 JR.1- I:2 J.74E-12 HI 7 E-12 .76 112
b12t2 1t971E12 2.6E a12 2E071-12 2.6E 12 2.081-12 2.OE-12
31213 3.411-10 31 4-E 10 37 1-10 11-10 3. 41-10 S3.S4-10
1214 8.69E-10 6.0 41-10 6.E9110 7.04 -1 09 10 7.091-10

po210 0"E-06 4.93n-06 7. 61-66 7.631 67.10 1:46 7.16Et 6
p.211- 01.0 .0OO01.-O .E-00 .60E1060 OOEO0 .6E6O0
po211 4.09E-17 4.10E-17 4.12-E17 4.141-17 4. 5E-17 4.16E-17

p.213 5.12e-19 5.17E1-9 5.228-19 5E2t 9 5.321-19 5.32E- 9
po214 9"48-17 9.541-17 d61E-I 9A6S1T 9.71t7 9.751-7
p 215 5.14E-17 S.15E-17 1n1 7 5.19117 5 21E17 5.22t-17
p.216 7.*4-E17 t.21E 17 6.25E-17 5.2CE-17 .2E1-1? 7. 96E 17
po213 1:67-10 108S-10 1.091-1o 1 11-10 lo 16 t1 1.10E-10
.n2I3 3.641-44 U 3S41-39 J3.66-293 -:$tE 2 J90E-2V 39641-U
rn2t9 1.1413 1t5E 3 -13 tLt5£-1JST tSE 1S 1.16t-13 1.16E-13
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ra220 3.01-14 S1 .43.161-14 3.18E-14 3.191-14 3.03E-14
p.222 1.9110 a 1;20- 7, 1.931-07 1.950-07 1.96-07 1.9&E-07
rm,222 3.891- 41 IIf :1E1 4.17-364.10-2 ' "-i''-r'- 2' 3.93-41
r.223 2.853-08 :.I60- 2.71-08 a.3 8 2. 9-0 2.901-08
ra224 1.711- 10 .791E0 111-0151-0 

1 ' 1
14 1-0

r.225 1.E00 1. G10 1.61-073" '1.43-07 1. .0 1.74300
p.224 2.91 3*08 30-02 2.961-02 00-02 3. 081.02 ~~.20':IS

p.228 ~~~528-10 1j43E10 1.31-10: IJ1g-l2 1.5E11- *E 11-

8:227 1.981-03 U Va.-O I*90-0 2 a008O .1-
.22 186 -146 S.88-14 1.900-14 1.191-14 USE3-14 1.930-14
0226 1.0- 192031-24 a.041-4 8.3-4 E.6-84 1930-39

0h227 4.600-08A 4.61-0a a. 0 4.631-08 4.4171-08 4.671-Ca
t 223 3.261-03 3.4221-8 3'431-0 3.451-08 .4083311-08
08229 3.101-02 3.1311-o I-02 316-0,2, :10 00 .20 2E
th230 I:411.#00 1.42.0 .4310 1.440 140.0 0 .451600
th23 I 271.0 3.0-9 C500 LSI6 3.1-09 8.711-89
08232 MU7IR0 3.761E-01 HS .10019 Mg:0891 3.5711-01 3.87E-SI
th233 4.23-84311 .1 3 4.33 41 .400-13 4.40E-28
tt34 5.361-07 5.361-07 5.360-0 .31-817 1.3E0.7 5.361-07

Po ~ ~ 899-2 .00-02 a.l3-6 .02-02 3.020-02
a8232 . -66.390- 11 .13-11 m.4-31 6.47E-11 6.471-26

asslh: for-field cr1t based on~ b8w IMIS, 3.00att, l0Bd/Stu 401 h~e/ 81 .02 actinfdos page 257
power- 4.89CEO4uam, burrnup.2.5916E*04eu flux. 2.96 E#~1m*-e

charge **** d "***d * *** * d .I. d -*jf:*
p.233 1.390-06 1 .390.08 1.390-06 1.~~~301-0 1.390-06 1.10

p.234 8.071-18 8.071-12 8.071-1.2 :8.71-.12 6.01-1 I8.07r1-12
pa235 .00400OC o Do0.0 .003.E0a .00.0 0 .60.4 .0100

.230 I.4 I~1913 .8.1 1.9.1 3018 1813

.231 6.801 63 4.01-17 6.-908-137 0.951-17, 1.0I0-T .0,11.32

.232 1.160-061.3-6 13 6. 606 .8-0

.233 7.333- 01 7.413-01 M ' 7474 7.20- p 01-81:0,1 7.5SHE:0O

.234 .012041 1:1[0120 1 1.026401 1.02140 1E40 1.0:234+01

.233 6.4g.02 6.54040 6.541.02 6. 540.02 1. 902 6.543402
u236 1.9S3142 1.93E0.2 I.931+0 910 .5411910
.23 Il11-13 4.16E-07 4.161-07 4.7107 4.171-0 1.9-131

u23 I3.63.4 3.E631,4 3300 1.6310 3.633404
U239 3.77 - ~ L7~83710 .76-0 3a77-23

.240 3.713-9 3.8731-34 3.933-34 4.0$034;14.2003.34 4.200.34

.241 O0E.00 .00E.00 .00E.00 CE0 0a.00 .100.0
np23S 1.36E-14 1 * 2E-1 1.0111-1 .1.020-181.023-12 1.411-:14

np3a2430-38111 .43 1 .431-3243-13:0 2.4131-28
.26 2.63E-06 8.4-6 1.4-8.400 2.6330 2.630-0

Api3? 4.030401 4.031401 4.030.014 .031.01 4.63E401 4.03E401
n28 4361-15 1.291-7 1.E1207 1.02E0-07 1.12E3-07 4.1IV1-:IS
n2

9
1.5171-13 5.441-06 5.430.44 441-06 5.40-6 1.54-1

n20. 3.171-h * 736 30-3661:1: 1.8016 1.903
0P4 .641.I i71 16 i:71 : E i~tl 1.71-166 4.80-E:38

np2
4

I 00 010 010 I000 0040 .01.00
p4J26 3.221-111.31-10 J1.1#1-0 I1.11-0 10 1. 0-10 3.061-11

3.00-1 -1-14 3.030-14 2111-40 3:61E-29
a :75E. 1:9 113 IP1.03 . 61- 3 2.61-03

401 -.01 61.01 * 1. 8.53341 1.53. 01
8.750-03 ~-0 HIMS 46S

p21 1.013O4130-3 1.61- 1 33-I05 1.331-0 9.481-:06
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pu243 .7- 1.21E-14 51.9:14 j:1.1:14 .1-4 .8.
pu245 111 1.911 23 1 .91-3 2 09E S3
pu245 .OE10 9*75 -35 1.01E-34 .04 .E OE00
Ou2496 COE+ OO +0 .e9O aOv@ :COE* D COE DO GECE 0

3 1MET IN ~j&0 I~r 1.:1-301 1.34130 13E
M25e 6 ZS2E 3s |. 4e 16 6.l 549 18 ?E 6 1D 6't 1 1 135E3

80241 4.2'XE:P 11:1419: Os, 13 .216 3:
_242. 2.36E e8 2 X°9 etS XE§ E@8 3E8 Ue
82242 3.8041-13 Ij91:0 l-:Il101 *361-12 24JII91-13
aZ43 3.013 1a .TY.a7 1.7I E l .77107 761-., 1:.r61 7-

_2Z44- COE.8 0 @~§ 001.0 eo1 . IO eD &D£Ue E . e1
8244 1.671H9 1.66E-16 1.65E- 6 1.UE t 1.64E-U .OOE 11
am245 2 541-40 1.91-35 1.971-35 2.03E-35 2.101 35 2.24E140
a246 .OOE6OO .6010 .0E00 .N0d 10 *of615 .00160
eo241 .601*.0 1.371-23 1 I 3 .2 3 .001.00
c.242 6.151-11 3.6t.1491-iS 3'N 631-' L71-¶0 5.6,31-1
cu243 9.38E-16 1.91-1i 1:67E:115 1t6E6-1S 1.051-15 t.171-16
e244 2.021-12 2.401 29 2912 2.5tE-12 2.571i12 1.96E-12

oas2hs fEr-feltd crit based on b. 15xl5 3MMtE, 0g Md/mtu 401 h2oe 86 uo2 ectinides page 256
power- 4.6901-04aw, burnup-2.59161.04awd flux. 2 961E07r/cM*2-saC

Oucvide erncentretlane, gram atoms
basic v sin I!* reactor assembly

chare 0***" d ******* d "**e'e d * d ***e&e* d
er245 7.13E-15 6 96E-15 6 . -15is 6.6-151-15
c*246 5. 217-1 5 6. 17 4.1-1? *.m 174.J4-17 4I .3-17
ca247 9.051-20 9:092.: 12 2 91111 61-21 0 .13011-20 9:1201-20O
.e24t 5.2E-22 5t111E-2 291 22l 2 5 92I1SE 22 - 22

..249 .001.00 1.971-33 2.003 - 31- .071-33 .60E.00
c2SO 1.681E-37 1.90E 37 19 l jIf "1.9 -37 1.951-37
e5251 01.00 001-00 .001.00 0o1.00 .E1.0 .OO1.0

totals 3931.04 3.73 104 3.731.04 313E104 3 73104 3. 1E4
0 flux 2.96E.07 2.96407 2.971.07 2.971E07 2.97e-0t
0 lq array has 20 entreIs
0 aq array has I ntrie
0 3q array baa I ntrles.

O *q array ham entrles.0 54q arry hs 12 entries.
ttfbIar ry Infort Ieon...

cross-section date taken from position rmber 29 af library an unit 33.

pass I

fec~soto-e eontrot uodule aeo2 library
used a t-da spendenrt neutren sp5ctrue for each of the above posses

pass 0 appLias start-up fuel, denalitte
pass n applies mid tim dantle d nth library Intervel

fir.t lIbrary updated was...
paine I
'xcel ctsystem control module sss2 tibrey'
usad o tlm- depndent neutron apectruo hr each of the bove passes

pass 0 applles etesrt-up fuel hansiltie h boepee
peas n eppliea mld teoo densitieo *f nth library interval

lI.tIbrer7u, ltd las...

* y
* prelim luri arisen-s binary morking llbrory--ld * 1143
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* made from modified cxrd-image erlsen-a librarles of scale 4.2
* data from the Eight element. wctinlde, and fission product tibrerlos

decay date, Including gamne and total energy, ear from endfb-vi1

* neutron flux spectrum factors end eress section. were produced from 0
* thle -preR2- *ase updatIng all nueclidns on the setae wburnup" library 0
* 0

fiseion product yields ore from endf/b-v

* photon Libreries use en U1-nergy-group etructure 0
* tihe photon date or* from the meter photon date bass

produced to include broesstrullung Iram wet matrix

see Information above thie box (if present) tar later updates

a
*.eeaeeeeaae..-aee*eaae-eeeea-eeaeee-eeeeeee*aeaoeeeoeeeaeeee-aeeeeee-a....eeaa
a 0

0 e..*,*--f--le-O ***---**00.--@*.** *fl*0*---*t**,*-*fl000lOC9-*-*t*..*.*....f
0 .other Identification end ites of llbre r.
0 date set nose, MUMt00e 8129/1996 date library was produced
o 1697 total nuber of nuctides in library

419 number of tlegt-etmsnt nuclidos
129 numbsr f actinide nucidas
879 number of fission product meulid.s

0 799.......... ....... te§3 numberof _nonzero o.f-disional matrix elements

1 oen2hm far-field crit baeed on btw lxIS, 3.O0ut% 20wd/ctu 402 h2e/ SS uo2 page 259
power- .lonw, burnups 26363.udfux 2.4 7E.07n/cu 2-e

| b~~~~~~~~~~~~slus 2.7+I@m*-~
e (note, k.Infinitoes eled and moderator absorptiens are correct only If cerrectly weighted cress a*ctlens ore applied.)

nI *i*l *****. d *--- - d e . 'ed. d e.e*c-. d ee** d
podutena 1.276652.E06 1.27803i1.06 1.27 4151.06 1.: S051+06 1.27419E906 1.274190E+06
bsoretlone 1.042930.06 E .0426438406 1.0426016 1.020791E+06 1 0411011.06 1.0417951.06

I nfti ty 1.2241021E00 1.223842E100 1.2235841.00 1.22332E1.00 1.223074E+00 1.223072Eo00
0 initiatl aecee d a...... d eceaco. d eceacee d eadeeee d

octinfdo
ebeorptiofe 1.022700E+06 1.022376E.06 1.6220561+06 1.0217391+06 1.021425E.06 1.621419E.06
non-actinfdo
*ba. frece. 1.939762E102 1.94381SE-02 1.947U6E-02 1.951391.02 1.95S89TE-02 I 95SUTE-02

I eas2h: for-field crit based on Mu 15x1S 3.0omt l0giWd/mtu 402 h2o/ *X uoZ fission products page 260
tfrection e total a6serption rete

powers .00oe burnup- 26363 mwd fluxe 2.97E+07n/o'*2-oe
0 initial &****** d eaceeca d 4e-eee d ecceese d eeea-e. d

sm149 S.4 e-03 5.431-03 .431E-03 5451-03 5.431E-03 5.43t-03nd143 2.2603 .380 .510 21163 6-3 10
u151 241- 3 2.05E03 e- 835 I-3 2UE5103 108

rh0l1 1.231-03 1.31E-3 1*1E- 1E 241-03 123-03 1.23-0
xe111 S 3.16-04 S.2E-4 t.51-04 291-04 S.E-N 8.E104
ces13 8 38-04 6.411-04 &.441-04 8.871-04 8oE-04 8. E5-
sml47 4.87E-04 4.691-04 4.71*-04 4.731.04 4 9.1-04 4.751-04
te 9 4.091-04 4.101E- 4.111-04 4.121-04 4.14E-04 4.141-04
nd14 X 3.61X U 5 -0 4 1,626 4E@ 104 187E-04 3 .71e04
n1dS 23.1-04 .82- :3E1-04 2.&: 1.150-04 16E 04
so 95 1:5204 19-: 94 r 3.g S14 2.1 4 2 SSE 0,*"l5 P292E:4: 95 4 23E- 4Z- 2 152 4 6 4 2eE

XT155 1 454 4 1 45E- 84 9455E 4 1 UE841 E 04 61*.{ 4kr 33 :!: :I:04W1 :UIS :S4II:coISS111
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oulS3 1.191-04 1.010 1.016 II :104 1.211-04 190
I ll 111-94 .1-4 .1104 C.14104 1. 1084

pr4l 1.9- 1990 1.0!04 1.101-041.1-4 .114
edit 1 031' 0 1.2 1-4 1- .01-4 .011l-04 1.011-4

alo 3116 4 93O tme 9.E0314 9.059-05
sdtS7 5.741-IS 172 s-OS:005 -650 1.691*05 .69E-03

430 .9-S4 .71-6 .3gS 7I 471- S 473O
l10s 41891-15 2.60E-0 4.:621- .46 4.61-OlS K.NE1OS

2137 4.311-65 '4 i333-0 4.373-s 4. 91 .0S 
4
.j

9
I.

Sr93 3.441-6S3 2451- * .6 1 6-S 4SE-95 3.01-05 .01
1id144 .~ 791-03 2.66-IS .616-S 1.63I-O * 1-E0
~d1St 381-O 2.60103 1.21-OS .646-S j4E-05 1.66E-05

*0972 1.2O .03-S 2 S1-6 "'J'l-s .010151O MHE-OS
PdlOS 1:.121-0 .36OS 114-O 1:14O 1:11E-03 1.1E-510
ru 99 9Of10 .410 J66 91 -6 1.COE-OS .001-03
IrC 9'4-1 eu3 .016 a~~ .Ii!:21 :~~S1:1 *:141*16 i:~164 1:s2az:h 9.41-06E:

ys 6 021 06 ~~~~~~~~~9026-06
S.Ul'I 6.71-016 6.,1511-06 6.536-0:6 .9-06 1-6 SSE3106

oc42 721-6745-67.14_ 67:19916 7J 06 659-6 6 7.55-06eid48 7.131-6E 6.67.9-671106 7:21-6E 7.21-06
,.151 6.a2-0 6.9&E-06 6.910 .9-669 6660
nd1416 31-6 31:06 69:06: .1-0 :406 '- :06

A 69 06 S i 063 ME3606
h131 I:~~~:S6 i:11 i~uS :IU 5I2N 0 5.2606

c*t40 4.30- 4 4.260 I.306 4.61-64.6106 4.89 1-06
Ks 32 4.16-1206 4.436-E0"6 4.451-06 4.47106 MA49106 4.491-06
so 96 a.3-62010 .9SE:86 2.7-6298-629106
malOO 2.6361-0 1.6810 j.89E06 '2.9"01-06 2.92166N 2.92106
at 92 2.241-06, .251-0 227106 26 as.81

ze134 2.646-06 1~~~~u~'.*~ t!~~~:j~j :671-E0 :98 .61161
117 .p46.06 f: gE:S i 7 0 i 1: Ei :t 181606

num0 961-6 .9571 I I6 6 991-0
,sosh: for-field crit based on hUv luul 3 .Ouit% 20gsdlrtu 40% 2o/le 6 uc2

fraction 0# Mtta abaerpt ten raet

WI 96 1.610 17S-61710 .7-h171 17641-06
1.1061J21:S 1:1 1 :li 1641.:06 450 1.16

%e136 1.549-061 41 1.9 56E-06 1.571-106 1.576-06
1.5-0 1.361- .39-0 1.40E-06 1.40E-06

!diii 1NH7-06 1.261-1 1.291-0 1.301-06 1.30E-06
hr 61 1.131-061160 1.141-0 1.5-61 3-6 .1-06
rh a' 1.01-0 E.910 1.091-0 1.101-0 1.1E1-0 1.10E-066
bel3S 9.91-0 1.011-I 1.01- 1.4I 0 1.0IE-06 1.051-:06
r94 9.451-07 991-:I'97 it51-7 9.561-07 9.61-07 9.660

ar90 6.731-07 6.71-07 1:1-6701 66j1-07 1.69E-07 1.9E-07
1.154 7.671-07 7.711-0 771-07 ?710 .6111-07 .11-07
tel3SO 7.1:311-07 7. 41- 7:7161-07 20 46-0 I7.41-7
rb 67 6 E21-7 1.6I47 6.291-07 6:311:0 0 -763107,
pd1O6 4.7M-0 4.71W0 4:77:-7 4.71-07 4.621-07 .21-07E
so 77 4.59-074 4616-0 4.61-7 4.107 4.671-07 4.6717
PM1S 4.536-7: .6-0 7 4.301-7 4.601-07 4.631-07 4.636-07
rutO0C 3.56E-07 3.3691-0 36 1-0 061-07 3.611-07 3.681-07
tr64 .9171- 2 1 7 300-. Got 1-0 E.01-7 .3-0
d11161 a1.6 7 21:147 2.631-687y 1.641-07 16-07 2.5-7
d142 2.661-07 2.681-7 19 9 S07W113EI0

be134 2.536-07 .SE07 1:0:0 : T: i0l7 ia

I0

0

fission produect page 261
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I

I

ab12l 2.44107 f.4sE-07 2 UE. 1.47.g7 .4AE-.7 2.48E-07
OU a4 291-07 .32S 3 t1. 31 E-07 .Z E-07 231-0?

2.79 a.910 31-0 07 .3-03t 313-67 3.7-07 3.321-07
Ob13 13.6697e7 1tat-67 1.69-7Ee .01SE7 .6s11-7 I.I11I07sdI~~t 1731-67 1.74-7 1.741-o07 1.78E1.7 I.9-?171S

hr 36 1C41M 07 1.61-67 1762EE T7 1.UE 7 1.41-07 1.69E 7
mb93 1.571-67 1.46-7 1. 07 .Of12? 71-0? C'

sellet .41 1.6 .4117 16 1. 07 .431-17 * :1.07 I. 1.07
tb159 1.231-67 1.211-7 1.371-67 1.21-0? 1.331-0? 1.231-07
tso 0 1.101-6?7 161-0E 8 7 * I1-07 1.121-07 1120 7

2d58 I OE-07 I.IssE-07 5 1Ee §-^o- h~£e .2al 17

br 79 7.75E*.08.8610e 6 75-E .0 1- 8 e0 I a8 s
de 94E716 .7-8 .3-0 610 .3-8510dy1 0 06 2EO 7EeJ+sEes 39 t4l

d104 1 1. 0 1 E13: 110, 1-63 1

VI 29 4,80108 4.571-63 4.5-6 .016 .01-0 6l6

sdlf 4.611-6 d458E-U 4.gS- S 4.421- 68 4.4E1-8S 4.41-08
u152 .6-3 .- 7- 4.21S 4.741-08 4.625-08

olk: for-field Orit booEd Ca b I5xS 3 outK iOud/.tu 4os 23 ue2

ped r I .e - Jb"Jurnup 26365.d tIuss 2971 7ncm - soc
infftlot4 O4^*d s *-* d 40000*0 j "-*000 d *-** d

*5 U.2SE 1.31 es2.56fE08 'as . o7

"1.9 L531-0C8 .57148~h 1:331*68 51108 E.608 3.09E-68
baIS9 43.3108 .311-0.41-a

*r 82 1.4510s8 161-03 'a 1-5 4e.ISE6 i.491 E8 1.491.08
pdrlU i~ t46E 8s l~ts6E£8 1-S'1268 .61.E 47- S£ 71 8

*ni 15J1E 08 1.45E-08 1 ea 1 4 a 4-8g

or5 7.3 0 09 eaj6 3.09331 0 8 3.0-0873. 3016

n611E 5.a9-69e - 3.0d 5.8319 P7E 89 .90E 8- 5 90- 09
on122 5.021-69 5.041-69 5.06E1eg 5.sl-S9 SllE-e9 3,11-09
odll4 4.371-69 4.901-69 4.92E-t9 4. -0 4. 1-09 4.961-69

power^nE* ,,;~eCow. burn l 2633 am Tn74,css**2.~eo

d*1470 5,1-69 .313-08 2 .321-68 12-008 e .931-09

beil 3 .46 6 30.:315701-0 1:339:0 :.733-69 HE510 371-69
St 1.JO1:98 9 3.13-09 8--936101 y16@ 1:74109 1.778-0 1:71-6 1:1-O . 8It 6 I.32149

She16 19-6 1D7a I-s 1.713 941 1.741-09
.JS 1:71E:1-6 ::.:1-6 9::oEE:08 3 :.6 59:81 3:.9E:.1 1.7E109

WIG4 1.",.O9 1.63 9 1.37 1. 1.16-51.81-9 .681-69
nZeu 44 1.07-9 I161-69161 1.61-09:1 1.061-69 1'.061-69

a0s7 9.63711 .2-09411 909501-1 9.51-109 9.511

or 6l .76 4.1* .71- 1: 4.301-1 4.8501-10 4.81-10* 4.89-169:0
an11 .311Z381 3. 3.981-16 IM 391-16 3.97-09 3.9SE-09

fission products post 232
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6

0

0

e137 3.93'-10 4.632-10 431E a1 4. 631-1 4.63S-10 t .916-10
We24 3 273.103 .211 3.323-1 3.341-10 3.361 10 3.36E-10

nb 94 1.75E-IC 1.77E-10 1.73E-1 1.102-10 1. 2E-10 1.126-10
tel2Z 1.623-10 1.631.10 1.651-10 1."E6-10 18lE-10 1.6lE-10
*, 37 1'71-16 1.:18:1.101 .59E-10 1.49-130 1.62-100 1.62E-10
of 76 1. 313-16I 1. 21IC I.3l IN :41- 0 1.353-10 1.353-l0

30 n 3.06-11 3.2011 931:1-1 9." :1. 21: :11 g42:1
Wd$66 7.r37-11 7..7t 6E I I 961 1 021
374 5 1551-11 5.SSE-2 ll 562E11 5.63111 5 65E-ll S.653-il
6.134 S.403-11 S.9C-10 I.9S1 .601-10m G .03E-10 S.: n 11

35 31 3 .14 tl t 4.1SE 14 t 3-u '-r
us a2n 4.152EE1- 4. I54E -161 I *161:I Mill 3201-1 6.: 03I-1
orWd 1.641-if 1.051-I1 1.,069-tI 1.0171.1W, 4.98021 :I
tel23 361OEE12 13.71-127 3. 1-1 2 3 , 1 .9- 6E 2 1 02

dlog 6.0-12 62-1 634312 .6-26521 fl
Y 9 1.63E-12 1.94t-12 1.943-12 1.943-12 1.94E-12 1.*2E-12
as12 3.60-13 .133-12 f.13E-12 2.13:-123 2.13E1-1 1:31-:13

be 9 1.17-3 1 1771-13 .13-E 3 1.2-13 1.192-13E 1 I.1 1-

an 16 1 - 13 11 1
ti 7 4.36 -14 4 U1-14 4 90E-14 4.9E-1 4 E-14 4.*951E14
ru106 S38S-14 4:60112 4591-12 4.59E-12 2SE- 2 3.26E114
seaslh for-fftld grit based on b~u HSA1S 3 oe tS l0g d/tu 402 h2e/ tS w2

fraction *e total ;SorDtonl rate
power. ez0I burnups 265363S d ftuxe 2.971*07nte-2-vsC

initala 6..... d *e..**d d '**"aa d ***"** d **"**dl d

*b126 1.3S-14 1.16t-14 1.961-4 1.961-14 1.97E-14 1.S9E-14
ed109 6.54E-19 3.04 MAY 3.10E-17 3.16E-17 3.22E-17 6.001-19
tEl27? 3.171-20 1.031i I.6SE-12 1.68E-12 I.OSE-12 5 6 to-20

easths far-f led erit based on biw 15x1550 vOtwtSZ 20wdfatu 40e h2el 3? uo2
power- 4.*901-O4a, burnup-Z.l363EO4aWed flux- 2.9 911*0?n/c.*2*ac

nuclid, concentrations. gram *tm.
bas is esin ale reactor assembly

charge *5**OOO d d ******4 d *ase d' **eses
h I 1 543 03 1.SE-03 I.66E-03 I S61-0 1 70E863 1.71-E03
h 2 4.623-6 4.616 4 .68-6 4. 681-06 4 .7"01-406 4 10E-06
h 3 5.091E12 7.56E 12 7.57E-12 7.5SE-12 7.591-12 5 .41-12
h 6 .ooto0 01*0 3 -36 3.U-36 36 S5-36 3. 66-36 .00E+O.

h. 3 1.U81-U8 1. 9E-0 1.S9E-0 1.S9E1-S1 1.90168 90E-6
he 4 2.56E-6 2.57e-U 2.59E2-e 2.60E-U6 2 611- U 2.611-
he 6 .001*.0 .0o3.00 .001.0 .601e00 .001600 .O0E+10
no 20 3.03E-6Os 3.093-05 3113-05 3 12E-05 '.13-05 3.132-05
ne 21 1.43E1.S 1 443-0 1.464-08 1.4710s 1461-83 1UE -0S
no 22 2.031-07 2.043-07 2.051-07 2.061-07 2.06E-07 2 06E-07
no al3 3.873-31, 3.863-14 3.7-6E37-6 3116 3.33231:1
na 22 S.13E1-I 5.261-12 5.26E-12 5.263-12 5.26E-12 7.61E-13
ra 23 7 53E170 7.5.103 7. 31*03 7.133*03 7.531*03 7.53E*03
re 24 3.23E-24 3.23E1-9 3. S1-09 3 .33-09 3.243-09 3.24E-24
no 24. 5.3it-31 5.311-16 S.I1-6 1-63313
no 25 51 9 5.22E-24S.2E34 5.51E 24 5 S6E U 5.36- S9
mg 25 1.912-61 1 .99E-0 8.001 8.6113-1 I2.62-01 2.022-01
mg II5 1.431-06 1.6913-06 1.513-06 1.523-06 1.533-06 1.53-06

go 2 4.61-66 4.63-06 4.653-06 6.67106 4.69-06 4.691-06
e 27 2 2.641-13 2 U6 13 2a65-1 .6 S 2.659-28

5 2S O 6veO* 74-126 .753-26 I 3ME-26 6.761-26 .*017 4:990 4:nE+e 4 4.991 *4 4.99E1e4 6.93E,04 O.WS9e0
el 29 * 2.403E74 22401-11 .6011 42. 4012-11 6401-11 2.420-26a DE 29 4.213 26E-22 .3012 4.34-22 6.3E-22 4.381-37

fission preduct
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al 380 .640E+00 1.13E-31 S4E3 .413 .4-31 .005.00
126 5.73-61 S.80501 1.831-01, 5.8%S , 5.6175-01 5.6T5-01

.f 29 1.3516 1.6-S 375.% -0 .4CE05.0 1.489.0%
.30 3.375-1 la 41S IC .48 Ji0 m-1 3. -IS .51

sill 3.025.38 3005.33 .106-3 .l45.33.18523 316'1.38 S O
o1 32 6.31304705-30 S.8g.3 6.905- 0 .005.30 47930

oal 5751.4 .?04 4 .751.' 1:755E6 TS .75045
0 f tur 52.971147 .2.975.6 M.f50 M.7107 Z97. t08

sasZbs for-field Wgri based on. btv I1aIS. 3.60MIC, I10 /stu 401 h12o $Z uo2 actinfiles past US5
power. 4.8905-O4mu. burnup.2.6ME+5O4awd ftw Isi..995o67n/c.

0 0 2-soc
0 nuc~~~~~~~~~wlido se~rentratlfni, gram atoms

basis w 01n1t0 reactor osseabty
charge 600O"o d 00000*0. d "O*toOe d 0000d 0000000 d

he 4 6.3091001 0.E601 .4#01 6.75* .:51E4O1 4.535E01
pb2O 4.7E85-1 4.85161 .940 -.01 5.012E I.111-01 Z
p607 1:3:0 : 79E-02 1. 8302 C.675.2 1.9JE11 :~10

Os 17111:1 .2 l 15-4 9.2904 .:375-6 .0
pb09 1.511-609 1.350915-0 .50 .7-9
p"I1 4 BE854 4. 50 .3-4 *0.4 *50 4.9504

II21 4.S.14311151 ' Ij44E.~1
pb212 2.10111 2.211-1 I .25l E.2-11 E.5. .E131-

.149- 9.415-10 9.8-097
a 5 OO#.605000' .3010.00 .:0105.00b1209 9.6125E-02 9.305-029 9.*53 9.652 9.845-02 9.851-02

b1121Gm .05. 0500 .0 0 got.0 a 00-00 .00E.00
b11210 2.575- T. 96 5.7E .4-0 .410
W1211 3.75121 2 1: :12 : .95 12 .0-12 1.1- I E 1,27 .625 2
b1212 .051 201 2:2.105-12 E.1-1 3.E12512 2.025-12
b1213 3.545-10 3.50715-1IS3450 3.35-1 .7103750
b1214 7.095-10 7.145-10 7.185- 0 ;:31-10 :.215-10 7.285-11,E:I0

p.210 7.05067. -06 7.9-873567295-0 7 E250
II21. .00E,60 .601000 E60540 O6tt.0 .00. .00.0

po211 4.105-17 I.75-17 4.8-17 4.20-1 4.215-17 4.225-17
po113 1051:32 :1.105-221 1.53 I 53 1: 111:2 1.68522

po214 21-1 5.37519 5.41a 9 . a 95 1 5-19 5.515-1

po21 5 .22117 .2235-:177 5.251-17 .7517 95-7 .305-7
p.218 7.965-I 8.5-769-7 .2-764517 8.0SE:T

p.1 1.10f-10 '1.,15-107 1. 1210 1.10 1: 1.135-10 1135-0
rn216 3.45-44 tie 3.935-29 5139 lt:3 M Mi':
Wig2 1.160-13I1.1S 13 7 -1 .4-13 05-14

1,1220 3.05-4. 05-4 14 E 1:1
1,1222 1.96-7a :74 31947 a E.O A.250 2.2-07
ra222 .954 40.26S 4.361-36 85.3 E:0526 4.01 1- 41
ra223 I.90a6 2.505-@ a. - .25029500 2.941-08

ra2 5 1.855-6731' 1.6753 857 :1 705-57 U1.1507 01711-67
ra22 3.05-2 3:016 .8-21 .81 050

ra23 1581-0 I.60.o 1.11-1 .U:03E o 12 10' 1: ~10
sc25 11-7 .3-7 .14-6 :1.556 1.157 11507

:.C327 2LOI61OS 2.05-U 031-05 IS 356 2.645-6 HU05-S
ac2 8 1.935-1 .9-419714 .99: 14 200514 3.001-14
11128 JR839202 2 E.054 2.55-2 2.10-24 1.9E539

1127 4675.0 46851 4705-08 4.725-0 4.74l 4:161E11
t122 :.3i-0 3.461-8 Al9.8 .1-8 3.525-
1:11229 3.225-0 3.255-02 .28E-02 1.0-2 3E-02 3.335-02
th23 1.5401450 .70 1 14800 :1.9540145
th231 3. 71E-0 3.2-9 525-0 M.3-9 .3-09 2.705-09
11122 3.7E-0I 3.050 .946-01 3.98E-01 4015-01 4.011-01
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th233 4401-23 4.441-13 4A46-13 4.521-13 4. 57-13 4571- 8
th234 L:361-67 5.361-07- 1.361-0? 1.361-0? 9161-67 1.361-07
p*231 3.021-62 3.631-0t2 3 .S1-012 3.1 - 2 3.E61-62 3.7: Z2
p.232 6.471-26 6.5GE-I 621- 6.151-I.1-1 6.512

assch: for-field gr1t based on bit S115. 3.eevts lge/0mt. 405 h1el C2 uo2 octlnidos peas 266
power- 4.690E--04e bunup'2.63631E+4ud flux; 29- *0n/cln-sesc

0 n~~~~~~~~~~uclid. concentrations, gram Ielms
basin a sing Is adter assoabily

charge *00**0* 0000000* d 0***0 j ***.*. d **""* d
4- 1191-66 1.39E-66 139E-66 1 6 j.391-06 1t391E-6

p0 - I- 1.311-lI 1.811-11 r31-1 I 8 r 1-1 918E 1-
p.24 S.07I-2 6.407 .412 66'71-12a 6 -2 J 607ES12 36 -12

p2435 .00E36 .OE-O0 .D03.00 .60 0 .E00,00 .0E0.0
u230 1.3116 2.011-21, .61-21 1.031-a 3.1-21 1.90E1-6

t24 1 ):9Ev 2 r: Z eE 1:1 1:E- 1 5E 1 .SS- 2ss

231 7.013-327.0 S1-17 es 11-17._9E 7.221-17 7.2E1-32
u242 i! 1.1-06 1.271-06 1.271-06 1.23E-06 1.23-66 1.191-06
.213 7.561-61 7.633-61 7.691-01 7.743-01 7.301-Cl *ICE-SI

.234 1021.01 I 2l.01 1.0E*101 1I621.01 1.023*01 1.021*01l
2.235 6.541.0* 6.141.0*2 6341.#02 6141402 6.414302 6. n e02!I36 I:Ur02 1.951.02 MEflr Z:U+17 ' E."" 1.5E

Zt'- .eot.3,:, ,5etE+°,ZI, .1 48t., ,:2 sI ,:,..R ,g.

zs37 1.92E-13 24.17-07 4. 1.318s-07 2.76E-13
.236 1.631,04 1.631.06 3:63E-04 3.63E*04 3.631*043090
.239 3.77-23 1.77E-08 3.771-03 3.77-SB 3.771-03 3. 31-23
.160 6.201-34 4.331-34 4.4611-34 4.191-34 4.7211-34 4.711-34
.241 .E1O6 .0010oo .001.+0 .3E1.o .601.00 .001.00

np235 1.162-14 1.62E-12 1.62S1-t 1.321-13 1.021-12 9.E31-15
np236. 2.43E-23 2.43E-13 2.433-13 2543E1 2. 4-13 21431-23

n 6 1:1I-081 :41-6 367-0 2671.-06
'. 1:1E,061.633401 1 6. 11I.-01

7 03 1 O3E+0i .03 531.01 .02E441 4.0*1.014A 1:ljj 1:W:S7 1.210 1.821:67 1:521:67 39:Is
520 .91-36 3.691-36 3.301-36 .923-36 4.9531-36 4 13

USE40 4.3138 1.371-16 3.371-16 1M3E116 1.3116 4.53-3
I*6 .001*00 .001.00 .60100 .40E460 .601.60 00.0
' .061-I .36E-10 1.38E-10 1.361-10 1.33110 2.921-Il
3 .032-3 3.00114E-14 214 -14 14291:448912

p29 3531*01 11101 +110 .49E0 3.6101 3410I
p.4263-1 *cSM.0-1 2.7-1a-01 1 2.13-01
p
4 I 9.46-06 1.313-5 1.30-3 es'5

Z~ 0 8.6-06
p22 6.33-05 4.51S-05 4.65-3 4. :511-05 E 5105 It.91-05

p.2
4

5 .001.00&E- 1.E1634 1. 14-4 17-4 1.-4 .010

p.4 0010 00.001. 1.G0 .6DE 0 .60.1 .0100
oc3 1351-35 1.33E-20 1.321-20 1.31-20 1.30120 1.21-:351

e2Z46 6.191-33 6.0993-18 6.041- 1.981-16 5.231 5.911-33
oaz41 3.991-04 3.931-04 3.901-0 3.66-0 38-04 3.811-04~maR42. 2.241-03 2.271-08 2.261-08 2.241-03 2.23-0 2.141-03

.. 242 8.691-13 1.3E1-1 1.791-18 1.71-1 1712 2 .6-13
oa243 1.761-07 1.751-07 1.751-07 1.741-67 *1.1-017 1.751-07
aa244. .001.00 .001.00 301.00 .00100 303*00 .:001.00
..244 1.631-31 1.633-16 1.621-16 1.61"16 1.1-16 1611-3
eaZ4I 8.241-40 2.161-3S 2.231-35 2.29E1-3 2.361-35 1.941-40
maa46 .001.00 .001*00 .001.00 .00100 .001*00 .601*00
saul .001.00 1301-fl 1.29E-23 1. -38- 1.271-fl .601.00
ca12 1.831-1 3.633-10 3.623-10 3.191-10 3.111-10 5.571-11
n1Z43 76.7-16 1.031-11 1.033-I5 1.621-11 1.011-15 3.441-16
a24 1.961-12 2.16E-12 8.15E-11 2.541-12 2.13E-8 191I
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sas2hs ftr-filtd grit based on blu ISMSl, I OMvtX 20uwd/etu 402 h2e/61 U2 ectinidee pase 267
power- 4.090l-94, burnup 2.6363E04ad flux. 2 9 1+07n/ea'*2-eec

0 nuclide concentratimns. area atons
bh aa SI s ereacetor assembly'

charge ****** d d***5 ***. .'; '!: d *55 * ' d
e 245 .51E-1l 5.371 15 7.241-15 9.t2EI5 A0OE-IS 6.00E.15
e.246 4.314-17 1.51117 ;4.39-1 .7 ? 4.161-17 4.151-17
ea247 9.20E-20 9.231-20 9.720 I Ml0 95E31.20 9.331-20
CaR49 5.3SE-22 . S.1.2S 5. 21E22 5.0 2 1-22 J.59E-22

eR*9 .eE O 2.1E JS 2.XE JJ3 1:E-JS 2 tOE.-St OO7
e 250 1.951 -37 1 7 7 2.03 -37
eR51 .60+100 .OE400 .$01.00 .0E00 .001.00 .01800

totals 371.04 3.731E04 3.7310+4 3.731E04 3.731404 A.73.04
0 flux 2.975407 2.9734+07 2.971407 2.71407 2.971-03
0 tq arra has 20 entres.e
0 3q array has I tentres.
0 3q aray has 1 entries.
e Iq arry has I entres
e qary has I entries
0 5 q arry has 12 entries.
1library nferMtion...

cress-section date taken from position number 1 of library on unit 1S.

passt
pass 1

tcal.e3 emcontrol module sail librery
used a tM -dependent neutron spectrum, sar ech of the above passes

pase 0 appies start-up fuel denalittes
pass a applies mId time densities ef nth library interval

first library updated was...
pass I

scaele-system central module sasO librarty
used a time-dependent neutren eP =ri or each of the above posses

pass I eppliese etart-up fuel denitflte
pass n applies aid tine denoltEls of nth library Interval

'::"Mbrr atued was...

a a

Metrlic tlvr atgren;-sbtinery working ltbraryi;'d * 1143
5 ma~~e fron mod[ifte Car-mage erigen-e libraries of scat. 4.2

data from the light eltment, ctinids, and flasfon product llbrari.e
decay date. Including game end total energy, are from endfb-vil

neutron flux spectrum fectors end cross eectiene Here p reduced frem
the spresass2 cere udating ell nuacides en the ectae 

5hurnup library,

fission product yields are from endflb-v

*ohottn ibraries use an 1U energy-group etructure
* the pheton data are from the master hoten date base.

5preduced to include breisetrobluno freo ueo matrix

see information above this box (if present) far later updates

* a
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0 .ee e.e..eeso.e.e.eeeae.eeseeeese ..e.eoesee...se... ...*
o eother Identification md cites of tlbrary.o date get names ftisfOci
O 6/29/1996 date tiberarv was produced
0 1697 tota nber of nuckides In library

659 number of tlght-stement nuctides
129 numbor of actinida nuctidee
179 numbr of fiian product muclides

8 7993 numnber of nonszie off-diagon I matrix lements

1 Easlhs far-f leAd crlt based en bgu MlSx U.ODu 20#/d/tu 40e t2oe 82 uoS 2 pae 268
power" .0o0w. burnups 26809 imud flUIP .47E#stnIc -8ec

0 Intilaiis a /m~-e
0 (note, k-fnfinitles. cotd and moderator eborptiena are cor:ct only. if correctly heighted cross sections are applied.)
O 045* it *e....d***" d eae* No No eceas* d

prductns 1.2748101E06 1.274209E106 1.2736139#06 1.3730221.06 1.2724361.06
eb0rtins 10420149-06 1.0417391.06 1.0414671.06 1.0411971.06 1.0409301.06
k Infrntyn 1 22340'E00 1.2231551+00 1.2229031+00 1.2226539+00 1.2224641+00

0 InitIal **a*e** d e*oste, d *5**** d ***5*** d

absorptions 1.0216341406 1.021322l.06 1.021013E.06 1.020T079t06 1.020404E106
nmn-actlnido
absr nes 1. 553791-2 1.95991E102 9 31102 1.9679251.02 1.971906E102

I osaih foarfield crit based on blg x1 S 3 1 ut w 2 gd/mtu 405 h2o/ JS uo2 fission products pase 269
0 fractis * on to o Wton rat.

powers .00w burnup- 26t09.aud ftuxe 2.971+Oen/m0*2-see
O Initial w****e d *.***** .N .***** d ****-e* d

80149 5.43e-03 5.43E-03 N .43-E03 5.42E-03 5.42E-03
ndt43 2.561-03 2.58E03 2.591-03 2.6E-03 2.611-03
*u1SI 2.06E-03 3.061-03 2.06E 03 2.071-03 2.071-03
PhlO3 t.2S1-03 1. 2E25-03 1.03 1610 1.2 03
RelMl 6.321-P .1:61-P * 01.04 6.431-04 6.17104
CsO33 6.501-04 6.53E-K 6.56E-04 6.591-04 6. 61 14
am147 4.731-04 4.7,E-04 4 791E-04 4.811-04 4.t3E04
tc 99 4.13E-04 4.151-04 4.16E-04 4.171-04 CUE8104
ndl45 3.671-04 3.691-04 3.70E-04 3.721-04 3.741-04
*alS2 2.96E-04 2.971-04 2.9-04 3.001-04 3.02E-04
mo 95 2 55E-04 3 g.5-e4 a7 5n *53E-4 2 591-04
#d155 2:22f.321-4 2.221-0 2.1-S 2104 211-04
saIlS 1.961-04 l:%161-4 1. 71-04 1."E-84 1.991E 4
lr 33 1.57E-04 1 57E-04 l.SSE-04 1.591.04 1.59E-04
coI35 1.47E-e4 1.45- 04 1.E4-04 1.491-04 1.501-04
ouIS3 1.211-04 1.22t-04 1.231-04 1,231E04 1.241 4
ruI0V 1.141-04 1.1119-0 1.5- .61P 111
pri41 1.111-04 1.111-04 1.121-04 1.121-041.131E04
od113 1.011.04 1 011-04 1. 11-4 1.011-04 1.011-04
1e139 9.0SE10S 9.091-05 9.* 1 OS r#171-05 m .21.-OS
edIST 5.701-OS .681-05 S. R-0 51.661- 05. S 1E-e
03109 4.771-05 s.0E-05 4.62-05 4.8 OS 4.1E-OS
d l05 4.66E-05 4.68fE-05 .71-OS 4.73- 05 4.75E-05
13r 4.39E 3- 4.411-05 f 4431-35 4.453-05 4.478-05

sr 93 3249E305 3.21- 05 S28- 05 541-05 3.51-05'8
1119 1 9105 2.9-OS 3.0 -ll 3.021-OS 3.03E-05

ndl44 2.831E05 3.84 -05 t5E-OS .67E-OS 05 8E:05
,diq2 2.6E-05 68U-OS 3.69-E05 .711-OS n3E- 0
mo 7 2.05E e .61E-5 es 71O R .081-O5 2.09E-05
pdI0E 1.15E-05 1.15E-05 1.1E1-S5 11"-5 e .1R -05
ru L9 1.0DE-OS 1U02I-OS 1. 31-65 t.031-05 1.06E-05
zr 91 9.43E 06 9.471-06 9 SI1-06 9.53 -f6 9.39E-06
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y 39 9.02E-06 9.061-08 9.101-06 9.41069.8-06
rialol 8.63E-06 5.67E-06 8.715-66 8.751-06 S.791_06
C9142 7.151S-06 TAM1-0 7j 104 7.66-06 7.691-06
ndI48 7.269-06 7.M9106 7. 1-06 7.361-06 7.39E-06
ulxis 6.621-06 7.00ott 7.00E-06 7.0111-06 7.01-06
nd146 6.141-06 6 171.66 6.2E01-6 &.23E-06 6.206-06

f~d,01' ?4:96 .8t016 1.135-96 5.966-06 5.31E-06
I~1s 1:36E:06 5.391 66 5.41106 1.431-06 5.66E-06

ba138 5.2UI-06 25.2-06 5.271-66 I 9:65310
00140 4.891-06 6.91-66 4.941-66 4 6.981-66RE'"
ae132 4.401-66 4.51-66 4.53 1-6 6.5S1-46 4.579-06
MD 9O. 2.91-66 3.991-66 l.ot1-6 3.021-4 03. 106
soltO 2.2-62918 .4.6p9106 f.750
a.134 a,595-66 2.91-6 91-0 1.9,31-06 1.941-06
sr 92 2.251-06 2.291-06 2.301-06 2.32-06 1.3-06

1127 2.181-06 2.191-06 2.201-6 .211-06 2.221-06
rul04 1.991-06 2.005-06 2.015.06 2.021.06 2.031-06
"SaMh for-field grit based en bMw 11il 3.*OmtX 20awdlutu 401 Me0/ 81 uo2

p~~mr. .0Dframdon *Ituul sor ion rate

d****d -0" d ***** d

ea
0

fission preduets page 270

ar 96
ndlSO
1.36

15s4
edli1
br 81
rb 85
bol3s
tr 94
zr 90

te130
rb ST
pdlO6

gd156
rulSO
kr 64
dyll

nd142
b&134
oblJ4

sm148
N5 793b123S
pdlO4
nib 93
kr 86
tells

tel25
jd15S

br 79
cdllO

-n, -06I.TSE-06
1.57E-06
1.40E-06

1.15E-06
1.101-f06
1.03E-06
9.62E-8*7
6.94E-07
7.821-0?
7.231-07

4.671-07
4.621[-07
3."E-07
J.e3E-O7
L0UE 07

I ~ a :

1.791-07
1.676-07

S. 121-881.567 -08

1 .6SE-07
1 o105

1.781-06
1.651-06
1.57E-06
t1.421-06
1.30E- 06
1 *161-06
1.11E-06
1.071-06
9.661-E7
9.931-67
7.851-07
7. 25E-07

.371-0T
4.69E-07
64.651-07
3 .715-07
5.045-07

2.78-07
2.641-07
2.49E-07
2.401-07

1.311-67
1. 6sE-7

1.241-0?
1.123-07
1 121-07
9.76! -08
8.649 -08
.76 1-08
!iiI1: U08

1.79E-06
1.661-06
1 .UE-06
1.31E-06
1.31E-06

9.711 07
S.971-07
7.891-07
7.311-.07
4.401.0r
4.061-07

4:6.71-:0,77
3 .745.07
3.051-07

.e-E 07
2.£05-07
2."60 or
2.511-07

1.UE-07

a I :ff
1.701.8r

1 JE-8:

1.3E0-06IvEnse
:.~06

1.125-06
1 94EE8

1 E.10-06

-.iE'-07
9.011-07
7. 928-07
7.341-07

3.775-07
3.071-0?
4.t9E-07
2.S6E-07

2:Js1.or

.JtgOr

.461.07

I:F

8.4I-08.tOs-9

1.67E-06

91 JE-06
0.031-07

9.66E-07
V.esEO7

4.901-07.46E9-07

4.90E-03

909 0

D.8E OF03.90E .07
2.71E- .7

1: .500

P 1E.gS
I N 7O

t5107O
MIXE0°
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dy162 6.79E-08 6.t2EtS 6.t6E6t0 4.69E t .93-08
av152 4.62E1-08 M.I6EtS 6.r7E tS 6. 73-6S 6.1oE-8s

a ? 6.11308 5 1:-41509 8 tS 6tE-08 6 19-8 1.03E-t
II8 3.E7108 3791-08O 1-0HE t1 :148:Ia 5.761:11

to 6 5.s7E OX s6ro ts5n esr 7s ~ 6E-
50129 5.1:01-E : .17-08 1.08 5 2-s 0t
edl14 5.200 3J 5.125 tS 5.2SE101 S 8 5 :1 5.301-08
GnI 4. -8 4.61-C . 4.16e-18 4:.13-63 4.731103
pd 0 4.31-84 41-6 4.360 4.381-0 4.410
NilS 2SE-8s 4.71E -0 449-03 4.1-E 8 4.40E St

.s.2hs f.r-f Oled grt baod an huu OuvtZ 2t1J-tu 401 h20/ SX v.2
0Iomn of i tat 6sorcteIh rete

pwewrs .eDOw burnu - Z6S0.dw flux- M 2.97E.37 *2-
a I~ &*****^ d *&***** ddA**&e** d se*-*-*X

I
0
0

fission products page 271

p.147
or 08
ma130
t.126
tWU}
GU5SS
se 82
kr 82
dylls
so 7S
snIZl
anl24
as 75
auIS4

nl 2Z35 73

cd*160
hoI63

un16i

sr 866
csI37
anIl6
t0124
pr143
za*133
.s141
rb 94
W.22
ar 87
aso 76
:.149

nd147
kr 80
sr166
csI44

4.93E-09
3.091-08
2.S9E1-0
2.71E-08

1 6 :08

1 .69E-0814 3 08
1691-08COR7E IS
1 * 46308
811 06.433-09

3.531-093.903-09

5 11E e9
4.96E-09
375 It9
731 .09

1.82109
1. 741-09
1 .381 09
1: tat r

9.51E 10
5.25E-11

3.97E-10
3.36E-10
5.24E- 22301:1
1.97:-25
1:92eE 1e1.821-1e
1:621:1i
1.ZE 510
I22E-23
1. 13E-25

1.15Ea 151

3 32Et-0
3.111 08

.SSE-08a so
I T2-111
I 681 08
1.66E088
1.473 08
9.. 309
S 493 09

5.131 09

8439E09
um-es

.041 09

1:111 M
9.59E 1t

41.041-10
.90E- 10

1.S: 10

:12s~: lI :6,:11

3.32E-08
e.l21-es

1:41:1179-E 09I .81|E00*

'1 9E~e

1.96E-09
1:9 OR

1. 81 09

,:RoE Do

1.081-09
.16E- 9

I.0 E: 09
14971E 1
1.291-40

1.08E-10

:741:E10
.:g'100

1.37-10
1.221-10
1.13E-:10
a.921-11

S9E:1I
.26E- I

.691-0I:n .6 00-08

' 441-09
M.9E-80

2:0411:09.3E 09

i.71E-09

1.401-09

1:1881 2
6.113-10

1:98114:1211Is ,11 EI-19

1.811-10

1.22n l01.131-10

91.032-11' 3111:11:1.65E1

3.99E-08

21:*1-689:E108
.nE es

1.67-081.4910e

8.613-09
6.471-09
6. 013- 09

.051-09

97E:e9:lsE:8s
5M50E 89
2.043-09

1.891-09
1.S9E-09
1 2SE 09

11 -09
9.72E-10
6.143-10
3.1063E -100

1:U11:10

1:1743:10

IIIM: IN
7.26E- II
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kr 5 629E11 5.6831-I 5.71-

Zr 95 6.7 2 .98"i-.11 1.981-11 1.91IlI981.11
I saeh: for-f lad tgrlit based an bi thIS 3.00utS l~gwd/rntu 401 Meoi 61 U82 fisslon prodacta page 272

po~~.ra .00.u~~~btarnup. iU~~o of ttual ;fiorran rate

0 Infi t~ d '** 4 d &***d ***** d

*r167 1.631. 111.39-

WdIO 6. 931 &. 1.1 6.41-1 '6.97
..53 6.7TO-E 6.011 6.711-12673
eul O 6.00t-2 65.099-12 E.99112 5.911 5711
b*140 .917 5.91359-1 5.91 L79-1
ru106 LURE.4 .51. 4 4.57112 4.6-124.5611

3r 9 6.251-27 6A- 2 9.* £1

srByS 2.371-1 2.121 122 J!2.2311.22111
v 90 1621-1 f.4.12.4.I 91 911

an9 16127163-21.61 1.61122 111".127 5.3l.01O11 011 .8.21011
1131 6. 7- 647. I.4a-1 6.41-1 1471-13

to129s 2.3E-2 2.31: .31 .3.i2311
2 M 21-3 2113 I2.1-3 21:11-,13

:01 .09 1.111 .0-31211 1-
6nl4 1.01l-1 1.0811 .9-311113 1.1011-1

9alI 6.512 631-14 6.214 .114 .814
aUN? .733-91 1:71[14 5.71 4 5-714 5 .E:1.14

ea136 5.0 43." A.531 5.7-45614 lot01-4
If 7 4.9053-4 4.9711 501-45 7-4 1-IE14
MA16 3.333-25 3.673143.91-:14 3 * 1314 3:.7114
edlIS. 3.33 3.21-14 3.32314 34121-:14
WU12 1.E9t:, 1: t1973-14 1.8-4 1.8-4

po14l 1.611- 0 6.41- -015 60115 6.403-15
rulos 4.4791.S0 4.471-15 4.411t5 4.46315 4.4611
sn125 3.931-30 3.91-1 .931-1 3.3- E393
1130 2.6S1-30 2.471- S.t-1 .631 2.70E-15

rb 63 1.541-30 1.51-1 1.5651-151 la: 3.1 1.551-15
Wu.~ 8.461- I21211 1.SE 151 I11 1.E0-1s

st,124 7.031-2 :1.61-1, 1.71-15 1.1-15 1.8-15
1135 ~~~~~~~ ~~~'~~~:j8 ~~~~~~:11f:1:11 15161~ 1:J1.1 i

tall2 1.9 01-5 1.0:1-

rb 66 3. 94-31 6.91831 9.021-F16 9011 *131
1.134 7.12-31 7.111 .2.6 12-6 7133-1
dy65 3.691-3 3.693-16 3 .701.16 : 71.16 E.7I-1
mu?.171 3.183-3 I.16-16 3.18E-16 31-16 3.:171-16
..t134. 1.14-1 1.5-6116 1.611 1.61-1I
1.1I7 9.49E-3 9.4.7 9.4,81-17 9: .471 17947E1-1
edIO 6.06E-9 3.8-7 I.31-17:1 35.4017 O.N11
.ed,0t9 1.49E- 2 16193-17 169E-17 1.917 M.681-1
a:75 ! OSE; 2 i.081-1 1.081-IT 1.081-IT .1o 8 .2Ilu p-euc-pu. 7I :.Z : for.if grIt based onbtu 1505,S. tZ w/ft 0Oho OMI fsS. rdut ag 7
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o pwr cobU Fraction of tctat arption rate

o ~~~~~~Imseflts d d ooo 0~

fil's 2.701-34 7.7DC 11 7.94E- 7tE-1t S. .18
Ilntt 4.14E 33 4.14f1-N 4.14E 4 t 4. '18

1n120 .0+.00 S.34E-2 542 5 54E-3
InI20r .OOE00 e .05Ei A 8.041. 4 .*E1 4 U t021E24

1 12k:t for- ied crit hsad on bSu hail'. SAOMt 30gwmt 402 II 62 Uc light *lemante paige 34
powese 9.63O nu urmap.3.091.O44rnd flux. 6. .. m'3-aoc

O nucf Ide *rncentratlene grin ateos
basis St o raacta asseombly

Icharge 0040004 4 0004040000 40*00
be 1 1.S7t.0) 15.18-03 1.E. -fl 1.91E 1.413h, 2 4.E-06 * 16 2E U 4.74f-06 *.7-6E 4S 7 !12 7.60E-12 7.611-13 .I21-12
h 4 01.00 J16E1-3J 7E-36 5.872- UE-t6
J. 3 l.9E NIX 1.90-08 1 E-OS 1.911-6 1.91-OS
be 4 a .11-04 21.42 @4 3.632-0 3 2.641-04 2.633-0e
ho : .003.0 .e001.00 .001+00 .601.00 .080100no 230 3 .1-05 3 lSE O 161-5 3:173-0S 3.19 -5s
no 31 1.4*SE08 OS 491-08 1. SO 8 1 S2108 18 IME
no 22 2.0 0 2.07-07 .8E07 09 07 .12-no 23 SE8-31 e.871-16 16.1-16 £.Ut i-16 #.tE1-16
no 32 7.6 1513 6E112 1 26E 12 261-12
no 23 T.131.03 7 .3E1,03 3.03 31E03 1503no24 3 24 0:9: 3:14E-09 3 .24-19 U.04

no 24. 1.321 1 16 5 121-16 1.32E-16 - 2E-t6
na 21 5361E39 5.40E21.4 

5 45E-1 4 .6
9 1
-J
4 S.3 a4

q1 34 22-01 E 1.03E- 1 23041- 1 .r- 1 2. 1E- 1
so 3S 1.U34-06 1.145-06 16 SE O-
m 36 4.711-06 4.731-06 4. E1- 4.TrE0
u327 2.65E-2t 2.431-1 2 1-E13 .I 113 13

ma 35 .0010 6.761-36 76 E_ * 26 6 m 26 4.771-26
*t 37 4* 91.S 4.1 9E1 4.1*041 4.9E*o6 3.en
at 3S 3.401-26 2.40E-11 2.40lI .40E-11 2.401-11*1 39 4.3t2-37 4 411-32 4.E-32 4.491-22 4.53t-'2
*l30 .0OE.00 1.SOE-t 1.52E-5t 1.54E-51 1.S6E 31

2* 1S .3-01 90E- I 1 21-01 S .1-1 5.7101
*1 29 1.401-05 1.411-5 1CHI- S 1.43-05 1.44e-05
el 30 3.111-10 3.51-IS .3.41-t 3681 3.711
el 31 3.1 E31- 38 530-33 3 3.SE-233 51 23
*1 1 6.79E- 0 O7SE I0 7 1a1-O0 73- O .391-30

totals 1.751t . 15751.0E- 4 1 * 751004 .34
0 flux 2971.07 2n97E.07 2.71V*07 2.973447

on2hei: foe-fteld grit based on biw I50a4 3.O0utI. 20 eedftu 402 hO2!o 2 eoZ chtinides pge 237powes. 9.7871-04mv. bumup.3.6809E#O06vd f luau 6.lZCo Th/c0*23.sve
0 nucttda eeoentrtloens, gren ateom

charge. d 0 0 *aIs0 ; single ractor asembly

he 4 6.S31#01 6.191*01 6.6SE*01 6.701EJ1 6.76l0 Ipb206 1.1|1-01 .19E-01 1.381- 5.365-01 1.413Cl
pb207 2.913-02 2.95E-02 2.99-02 3.033-02 3.081 02
pb208 9.45t-e4 .513E-04 9.611-04 9.69E1-0 9.7-04
pb309 1.nJv73 1.5 1-09 1.01-09 1.13-09 1.623-09pb210 4.29E-04 4 32E0 4.311E-04 4. 1706 4.40E-04
pb211 6.44t-11 6.4e1-11 6 45E-11 6.*0E-11 6.53lE11
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pb12 2.131-11 2.24E-11 2.253-Il ~.691-l 2.271-11
Ub1 9.811-10 9.871-10 9.93E-10 .001-09 1.010 -09

b1200 .001400 .00E.00 .8001.00 JO00100 .001.00
b10 9.Co 02 1.0 I0 1.2E-01 1. @4., .6-01
bills. .001.00 .00E.00 001.*00 .00.00 .00.0
bi~ll 2641-07 S.06-0 -07 07 .091-07 3711E.007
WIbE1 XE1 .6-13 .31512 1.871-12

bill3 3.671-10 3.701-10 1.311 3.7-10 . 1-10
b14 7.281-10 7.33E-07-10 E. 7.42-10 .471-10

p.10 7.291-06 7.341-67.9-06 7:' 391-r 7.401-06
plII .0 .001 .01.000 .00 0 .001E :0 .014
pol1 4.223-17 4.231-17 4.34317 .6- 1

Po212 1.061-22 1.121-22 1 1131~g 1:9 '22'
pollS 5.513-19 5561-19 5.1319 541 1-19

Po214 1.001-1 1.1-0 1030 1021-16 1.03E.16
p.215 L301-17 53117 5.2-7 1 17 .6-1

p.216 0.08117 1.491-17 8.53-7 3511 5.91-17
p~~~ ~~~ .11-0 L4E1I0 IJSI1-lO 1.181-10 1.101-109

is1 3.643-44 3.931-29 3.9911-29 4.011-29 4.031-29
rn219 1:10l.:13 1.131E-13 1 18.1 I 111 91

r20 3.101-14 3.261-14 3.271-14 : E 3. p- 4 331-14'
cn:l .021-07 13E03-: 2.~1 2.031-07 1' 71-7
ra212 4.01141 6.21E8 43536 436 4 4.3120
r23 294-0 E.$.0 391 @ 16
,24 1761-0 1011 1.811: .1-0 1011

re2265 1.7111-07 1.731-7 1.410 17 6-7 1.77-07
rel 3.081E-02 3.101-02 3.121-2: 3.4 2 3.11-02
r~allR 1.641-10 1.461-1 A1.61 9.10 1.91 E0:.0510
ec22S 1.161.07 1.171-07 I.11-7 1.1,1.07 1.201-07
mdl? 2.041-05 2.05"-0 '610 2 .061.054 1.0871-015
s.Zl5 I.001-14 2.021-14 2.041-1 2.1-4 .0-1
thb26 1.961-39 2. 113-2 JR11- 2:If.:143 .131-3:4
th227 4.741-03 4.7510 .7-0 4.1-8 to33-a
Ih2 3.619 354-0 3 110 3. 230 1:.501-0
th229 33-2 3.102 3.31-0 3.21-23410
thl30 1. 491400 1.50E.0 0 '0E"530 1510
th33l 2.701-09 3.341-9 3-09 09 355 -09 L53-
th232 4.011-01 4.051-0l 4.0- .21-01 4.161-01
th233 4.571-201 4.611-13 .6 -13471.13 4.741-13
tlh234 .3 -0 3.6-7.6 07.361-07 5.36E-07
p.231 3.0571-012 3.01-0 .-02 02 3.101-021 53. 1-027
p&232 6.5$1-26 6.611-11 8.031-11 6.86&11 6.0E811
see2h: fsr-field crIt booed 'on bgw 15:15. 3.OCmtt, lgwdImtu 405 hol. 05 u02etnoe eg 7

power* 9.7371-04.iw. burmup.2.68D9E#04s~id flux. 6. 1+1.07nmM*2-sqc
C nu~~~~~~~~~~~~~~did. concenitratiane. g am toms

basis a sino ~ red"Jasem
tharos **** d d ****tee fi* deco sut

p%233 1.391-06 1.391-06 1.39-06 1.39E1-6 611.391-06
p.234. I.SIE11- 11.01I-lI 1.'13-11 1.011-11 1.010-11

p.234 8.07112 0.071-1 .71-12 8.071-12 8.071-12
p.35 .01.001- .001.00 .001.00 10E01.0 .0E*0.0
u20 1.90-36 3.04-21 .051-21 3.561-1 .071-021
u231 ?.

2
j-

32 7.261-17 7-.323-17 
7.-V 17 .4-7

u232 1.1 1-0 1.9-6 1210 .0-6 131
u233 7003-01 7.051-1 7.91-01 7.961-01 .02 1-0

u234 1.020401 1.021401 1.021401 1.S21401 1:02E.01
u233 6.543402 0.543402 6.543402 0.531403 6.331402
*236 1.931+02 1.951402 1.9641+2 1.961402 1.961402
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.237

.233
w239
.240
w241
np23S
mp236m

np40
ap41

pa23

p.40

p.242
pu243
pu

24
'

p.245
pu246
m239
a.240

am243m
aI0243
am244m
a0244
am245
..246
Cu241
cm24Z
cu243
60244

3.76E-13
3.431o04
3. m4-23

34721-

4. 626# i

4.5131.,38
a.6010I 9211.11

1ACE- ts

3 .4311.1

4.S331-2

IJot-lo
.601+000

1.291.35

1.73307

.61631
I .94140

.001 00
, lt e43 1

l.21'-e2

1.923-12

*.131 -e
3.431+40
3.7711-93
4.866-34

.001000* ?. 06E5

4.021£ 1
1.321.67

451-66
4.1l43-36
1.351 16
.001.00

e.4710013.51-03

tN 2E es
4.61-9053

26E 3-14
2.42E-23
.24 -34
.003.00

I3.17163EE0~ReE-67

1.601-1II
2433 .35

3.533-13

4.1E3e07
3.433..'

.034'0

4 .023001
1.001.07

.4510

1.3811 16
.001000
1.381-10
3.941-14
3.763-03
3 .453001
3493-015

4.35305
1.361 14
3.491-33
1.281-34
.0011000

1 .271.30

3.163-0
1.723-12
1.723-07

.00 -000
1.40E-16
3. 501-35

.001.00
1.3"43-33

2.513-13

4.19E-07
3. 63E*64

5 .13E-J4

1623-132 42E 13

4.02141
1.32E.07
5 461E-6
4*38-E36

1 .38116
':r E es0

3.44106
471E61

3:6123
1:311-34

010 00

1:71 117

CIE lo4

1 So03-1
371- 35

.601000

12771 .et

1.511-13

4.191-67

4.0011.00

J1t0016

1.381- 1

592-14
.761-03I .431.01

3.451 -01
1.321-03
4.361 05

I 271E .1

1.3i -23
H.SI-30

f13.711-0

.601.00
159-1

1.32E- 3

.693.1
2.1SE-12

0

saa32bu f!a-fleld crat basad an MY I .SMS 3.0.m13. 2 0twd/t6u4* 2./?8r u*2 atenld*&
power. 9.7371-06.., burwp.2.68M*!04awd flux. 6.1 9007n/m**3-B~

nucthd. concentrations. great atoms
basis . single reactor assembly

charge ****-*- d ****-**O d ****b* d *"*** 1ce sRi
Ce245 6.vWE-IS s.69n-15 5.73E-15 .6E1-15 5.S-tE15
c*246 4.I151-17 4. p53-I? 3.93117 3.851-17 3.761-17
cR247 9.33E-20 9.56E-30 949 -20 U Z4320 9.45E120
e 249 5.69E3-332 S.MI5s2 .6 052 81- 24.031-32
c.249 .003.001 13.33- Z.36-3 .033331-33
e.250 .03-3 .-37 37S3-37 37 3 003.7 3.1I1.37
cs2Sl 01.30 .0030 .00 . 00Poo :OE100 6E0.00

totals 3.73104 3.731E04 3. +04 004 3.731..'
flux 2.973-07 23 CT70 2 3J7067 1171007'

irtt . l unit no. 71. position 1. for time st 4. subcas3l. (run position 1, case poeton 1)
Iatiatle, sa.h: fatr-field cr11 based an bZ. lISMS, 3.60*tt. loqudjmtu 402 Mal? 32 WE

page 277

0

easzft: far-f 1.4d crit based on b6. Ist50 3.50;tt. Idgvdlmtu 402 h2.1 62 UO2 tigtht elements page ITS
deofoltouing roocter Irradiation Identified :poes.77-ow burnwp2.3.689E*04.uwd, flux. .407/u3sc
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bass min.t eactor assembly
initlal*e*e* * d ***** d ***** d &*** ** d * :* d d

h1I i. DE-13 1.6E-0l &D6E-@1 1.60E eX 1.60CE-U3 l.&CE-03IOEO
tl 2 b.%n-e6 *.5x-t6 57e-e6 *.57n0 U .TE-66 9.57-06 .5n-eti

he4 1.049-13 l.t6E-03 1.165-503 1.060E: :lt61-03 1.:
61
7tO 1.06E:t3

ne 20 6.371-44 6.375-04 &.71-04 6.04 J7t-04 6.1-04 6.371-0
no 32 4.625-06 4.423-06 4.421-66 4.425-06 *.02E-U *.i2E-06 *.c2E 06
"" 13 1.731+05 1.731405 1 .71s 4S 05 E .7E3405 I. N as0 1.73140

g 24 4.921400 4.92500 4.920 eo 4.92 0 9260 4.92100 4.921400
25 3.961-OS 3.965-05 .96O-0s l.U6E-tS 1.96E 15 1.96E-tS 3.965-05

o 2¢ 1.241-04 1.241-044 1.241 1 5114.0 1.55E;6 1|:14 E-4
27 1.35346 16 1.35 1"330 SI 51 06 1 5566 1. 506 S110

.5 28 .675+01 I.671.E+9 II6711.0 .4711 .67.0 1.671o0 1.671
xl 29 4.191-04 4.19E-04 4.191-04 t9' I I .1E91U4 4.195-04 *.19E- 4

total 1.525406 1.521406 1.521+0 1125.06 1.321+06 1.524E06 1.S21406

eo.2hs for-field erit based on b4w 1t51S 3.003tX. 20ed/.tu 4*O h2o, 0t uo2 light *tlments page 2T9
decay. following reactor lrrmdlatlon identiflod by. tozo 9.78TE-O4mw, burnup%2.095E+404ad, flume 6.141+07njcm**2-*ec

0 *~~~~~~ ~ ~~~~~Leuev datvycurios
%ist etnol*o re etor assembly

initial****** d ***.*** d **a**e * I *e *** d *** *t* d * * "* d
totals 3.015+O 3.t6E-15 2.333-IS 1.411-f5 8.511-16 5.U-16 3.101-16

asa2h: far-fietd erit based on Me. 111 3.00twS 20ilgwdltu 40* b2o/ S3 ue2 tight eleents pege 280
,decay, following reactor irradiation idontifled bys touar. 9.71171;04mu, burnupo2.6809E.4-owd. ftux- 6.149.OTnjc*-2.eoc

basis -alnits reactor eastobt4
inittOt*** *** d *-40-OO d * "44 *05d ' * & d 4 ****4 d

totals 1.2-02 1.13 -It O.84-19 4.135-19 2.49E-19 1.S11-19 9.15E-20

sas2h: far-ffeld crit based on Ui 15xlS 3.OCwtI, Rllwdintu 403 hb20 SS ue2 light *elments pege 2t1
decay, following reoctor Irradist on Identified byps" 9j7T71-O4w hurninp2."09104md, ft- 6.I4E-07en/cn**2 ac

0 n tit vaivu power. wttds

initiat*-*-** d ******4* d "6*:** .*.*!*t:d s***0a d '**I d
total 3.9D0-02 0E..0 -.0500 . DE go .00 500 .0DEW0 .0.EO00

as2ha frf Slad erit based on Miu 1SxS1 3.00utZ, 2gwdlmtu 40* h2e' tS uo2 aetinides pege 2U2
decay, folloing reeeter Itradlotlon 1dentif ld by: power. 97171-04w. burnup-2.68095E04ud flux- 6.I4E+07n/ca2-2eec

O nulCd nentrations, gram atome
Inltitoee400 040040 basise a uiuiqt reactor Isaombli

inittil******* d ******* d *"****d ';**bto da0**4*4 d *** d
he 4 *.7rt*°1 7 gE101 7.435401 ;.729*01 7.985+01 6.3;E401 s8.41-40
p6206 5.451-61 '6. 35.01 6.145-01 JR7-o1 7.923-01 I.910 29.5-01
p6207 3.08-02 3.353-62 3.625-02 3.905-:02 4.gr[:02 4.443.2 4.72E-02
pb283 9.775-04 9'791-04 9.791-04 9.79E 89 4 9.79E-4 9.795-04
bl 209 4.405-04 4.565-04 

4
t9Eet 

4
4}92E -04 5.071-04 1.5-E-04 5.35E-04WO 1.065-01 1.191-01 t 3- 131.47-1 11.621-01 1.70 -01 1.941-01

p210 7.405-6 7.93-6 4 065-0 1:3.3356 1 -0: 846-0 9.093-0
a224 3.165-02 6 .172902 51 1-02 3.55-2 32 3.74 02 30 $ U 02

ac227 2.071E-05 2.071-05Skft 1.06.5.65-05 2.065-I03 EG 2.065-6420 5.0
th229 3.451-02 3.544- 2 *.31 02 .2502 *2p4.112 4 40 502 4.501-02
th230 1.52S+00 1.50E5O0 1.o41300 1.49500 45a 1 . 00 1.333E00
th232 4.165-61 4.40E-01 4.644-01 4.8E-01 .121-51 51.36-01 5.615-01
th234 5.365-07 5.365-07 5161-07 5.36E-07 A.56E 365J -07 5.6E-07
p.231 3.111-02 3.111-82 .10E-02 .15E-02 I O1-02 3.105-02 3.15-I02
p*2t3 1.195-06 1J9-06 1:3E:-06 8E-06 I -06 1.3 5-06 1.35E-06

u233 s.025-1 3.411-81 ISOE-01 .17-01 9.51-01 9.911-01 1.033400
u234 1.021501 t.OlE-Ol 9.995+00 9.901+00 9.31500 9.725400 9.634+00
u235 6.53E502 6.56E502 6.185402 6.613+02 6.433402 6.641402 6.661+02
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u236 1.961*02 1.962402 1 62402 1.962402 1.9620 1.9624,2 1.962402
uZ38 3.631404 3.63E+04 3.632404 3.432404 3.6320 3.632404 3.6)2.04

np236 2.631-06 2 622.06 2.552.06 8.492-06 2:43-6 2375-06 8 .311.06
np237 4.1021201 4.011401 4.011401 CHEW40 4.00241 .01 3.992401
PU23 2.432*40 2.162+01 1.911#01 I.702401 1.5020 1.332.1 1d20
pu240 2.452-01 1.582-SI 1.022-S1 6.54E-62 4.2112 2.71-02 1.752-02
T:Z42 4.862-03 4.92E-63 4.76E-05 4.75-6 .711-OS 4.672-05 4.641-05

total 3.732404 3.73E+04 3.731404 3.932464 3.732404 3.732*04 3.731404

&sasbt for-field erit based on 84* MISi 3.S0wt% 2ogwd/utu 401 b2of 8I uoz actloldoa page 21
dea.following reactor luradlatlon idantif ted bro ;oweru 9.7872;04.u. buarnups2 .68091+04maid, f luxe, 6.I1+O.7n/cm**2-sec:

basios aanolo reactor assembil
ini~tia*'*'*0

d 6*"**, *** * 4 d 4 4*54* d sea ia.* 4
he 4.74201 7.111401 7.432401 2401 U.1EW6 6.j32.01 11.451401
Cb 5.771.01 6.382-01 .022.01 7.8-01 S. 52-61 9. 51-01 9.76-01
hI 1.062-01 1.191-01 1.332-01 1.472-1 1.62-61 1.752.01 1.941-61
P. I.6206 7.79E-06 6.082-06 .332-0 .611-66 6.866206 9.092-06

vs 3.142-02 2-62 3.412-023.3- 1 .64t-S2 3.742-02 3.642-02
at 2.082-03 8.081-63 2 0880 8.08-9 2.071-03 8.081-03 2.082-03

th 1.972400 2.061400 2.141400 I.222E 2 1:30240 2.7402420
p 3.1-02 1.1-02 3.0-02 1.0- 3110-0 3.1-02 .102-02

u 3.712494 S.712404 3.712494 3.712404 3 719.04 3.712404 3.712404
VP 4,021.01 4.012401 4.012401 4.002401 4.002401 3.9 9201 3,992.01
pu 2.452401 2.171401 I.9224+01 1.702401 1.512441 1.342401 1.192441totalo 3.73244 3.7324-04 3.732404 3.732404 3.732404 3.73E404 3.731+04

ssaht for-field crlt based on blw IstIS 3.50*11, 20gwd/.tu 401 3,2. 61 u2 ectinfdas peost2
decay. following reactor Irradiatlen Identflf ed by: powers 9.7871-04ew, burn~up.2.68092.O4mad, f11x. 6.14t*O7njc0*2-smc

0 ~~~~~~~~~~mmil~ds cencentratlens, graws

he 6 I.702402 2.642402 a.972402 3.09E402 1.192402 3.29602 3.382422
pb206 I1.12202 1.242402 14372402 1.502*02 1.632402 1.77202 1.91240
Pb2O? 4.72400 4.9324009+0 06.071400 a.320 9.202400 9.7620
pb208 .032-01 2.042-01 2.4-01 8.042-01 .642-1 2.042-0 2.042-101

gb2I .24902 9.42E-012 9.982-02 1.03E-01 1.062-Il 1.092-01 1.122-01LI.,9 2.2i1.@, 2.482401 2.772401 3.071401 S. 39241 3.722401 4.06E401
bIZIG 5.692-05 5.922-0 6.142-0 I .332-05 0 452 63 742-05 6.911-03
p.210 1.572-03 1.641-3 1.702-03 .732-03 91.2-3 1.866-03 1.912-03
r#9222 6.591-03 4.761E-63 4.962-9 5.13E.05 3.292-03 5.442-03 5.312-05
ra223 6.642-06 6.62E406 6.622-0 64.412-06 6.412-06 6.60E-06 6.60E-06
rs225 3.992-03 4.211-03 4.431-03 4.632-O3 4.671-63 5092-03 5.302.05
P*226 7.142400 7.438400 7.711400 7.971*0 0 6.122200 6.:462400 6.682*00
sc:225 8.701-03 2.652-03 1.002-.05 3.1,62-3 3.292-05 3.641-05 3.561-05
oc227 4.701-03 4.692-03 4.68-03 4.682-63 4.682-03 4.682-03 4.632-03
th227 1.092-0S i.092.0S 1.09-03 1.092-03 .92f 1.092-03 1.092-05
th229 7.902400 8.341490 6. 1240 96,42*0 1.012401 1.032401
th230 3.502402 3.642402 3.9 60 4.120 4.2a242 0
th2SI 6.21-07 6.272-07 6.292-07 .31-07 m.3-07 6.332-07 6.32-0
th3 9.642401 1.022402 1.062402 1.132402 1.192462 1.242402 1.302*02
th23 1.232-04 1.25E-041. 3-0 1.2 32" JS-04 1.252-64 1.25E-04 1.252-04

p21 7.19240 00 7.10 717200 7.16E*00 71.162+80 7.162400 7 16E*00
P.22333 5.246-04 3.232-9 3832- 0 3.229-94 3.822-64 1.812-04 3.81E-04

*.235 1 .67242 1.96240 2.0242 42402 8.22202 2.312402 2.3924*02
*234 2.33 a 2.3640 a.420 2.32203 8.30203 8.271403 2.252403
u235 1.541405 1.54E403 1.53a0 1.53203 1.56E.0S 1. 62405 1.362*03
*236 6.62C+04 4.62C#04. 6.24 4 622*04 .62E.04 4.322404 4.622404
W236 1.632404 6.662406 6.632406 4.632406 6.632406 8.632406 6.632406

np236 6.332-04 6.17E-04 6.022-04 5.871-04 5.731-04 3.562-04 3.432-04
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pp237 9.535E03 9. 111+03 9 0E 43 9.4914+0 9.481U03 9.46E+03 9 45E103
Pu239 S1S.E103 5.151403 4.:57143 4.65E203 l.80103 3.19C03 2.U3E03
u240 15.37po0 1.78401 2.441401 1.1140 1 011S01 6.511400 CM191Os

pu242 1.1SE-02 1.17C-02 1.18E-02 1.15E 0 l4E-02 1. 1E02 1.12E-02
sa243 4.16E-OS 2.S1E-05 1.90E-OS 1.tE-05 OS.81-06 S. U106 3*96E-06

totalt S£S1106 *.83E406 831.SE06 t.351u06 *.353406 *.831406 *311E06

ese2h: far-fietd grit based *nbtw 15x11 3.OOwt. 2Dgud20tu 40 Ue2/ SS ue2 ctinides past 2SS
decay. following reactor Ireradiation idntif ed by. por. We783 04w turnupv2.6S09E44mWd, flux. 6.141E07n-eoec

O *tement eenentrotleno, grea.

init.lee*** * d et****-. d b****n-e *on- r t e *b **e d
he 2.7I01.2 3 .84142 297102 3 .091+02 3.902 3.m2 02 3.381402

1.191+02 1.32Ed12 1.41E102 1.S1E102 1.72+02 1.96E102 2.611+02
VI " .13+01 3.48E141 2 m.1 M .07101 3.393401 3.72101 4.364O0l
P. 1.573-0 1. 643-63 701-e3 1.SE1-03 1.a13-0 1.S6C-W 1.91-03
rn 4.59E-05 4.71E-01 4.961-05 5.131-35 5.291-05 5.4U-OS 5.51E-05
re 7.14E100 7.43E100 7.712400 7.978+00 *.22400 *.46E100 B.*1E00
.. 4.733-03 4.72E-03 4.71343 4.713 71E-03 4.71E-03 4.713-W3
th 4.553402 4 745402 4.931+02 5.122402 5.29E102 5.46E+02 5.621+02
pa 7 191.00 7.13E100 7.171400 7.16MOO 7.161400 7. 16100 YA16W400

u 8.641406 38S4E106 8.U4t06 8.841406 8.84E106 .1UE106 314,.06
np 9.53E203 9.51+403 9.50E+03 9.494W03 9.4E8103 9.46+103 9.45z403
pu 5.37E403 5.19E103 4.59E103 4.0713 61103 3.S20103 2.831403
_ SUE8.1-02 1.43E-04 1.91E-0 1.2S1-01S t.tE-06 S.UfE-06 3.96E-06

.ta5lo 8.351406 8.t3E106 3.3JE1 & .t E3106 S.352406 S.351.g 3. 1124

set2h: far-field grit based on bhw 15511 3.00wtZX 20owd/atu 60S hb2. S uc2 actinides page 356
d eoy following reactor Irradiation identified b I poeare 9.n71E-04aw, burnup.2.8109E1404owd. fluxa 6416E07n/Ce2- eC

0 mucl de radicacti ty. curl*s

Initlel-*-*-** d *-*"*-* d *§***.b d$ !"**** .'*-* '.. "**.t
tt206 9.32E-06 9.70E-08 1.01E-0 1.041-0E 1.0Ee-0s 1.10E-05 1.13E-0
tt127 3.39E101 3.3tE- 1 J.35E-O1 3.38101 3 .82-01 3.37E-01 5.5r 31I
tMOO 2.40E 03 4 2tE-06 * I10-06 U 711-06 6.93E-06 511E-06 1361-U
tl209 3.29E-02 3.47S-02 3.651-82 3.33E-62 4.011-02 4.191-02 4.375-02
pb209 1.56E800 1.651300 1.743400 1.831400 1.911+00 2.00E100 2.08E+00
pb2IO 7?.06100 7.35E-00 7.621400 e.81140 113E+10 8.361400 8.581100
pb211 3.40E1-1 3.391-01 3.391-01 .3 1 3a- 01 3.3E-o01 1.38E1-1
pbZ12 6.69E-W3 I.19-01 1.311-OS I330 1.179E05 1431-01 1 49E-0S
ff214 7 7E-O .3 0 1.631*0 . 0 S 13EdO S.36E-00 3.53E00
b 21I r 06E:.O 7.351400 .624+00 :E4 I 0 S56E100 *.5tEO00
hi 211 3.401-6I 3.391-01 3.391-01 3.91-611 3.31E: .01 3 1 3 1-0
bullZ 6.491-63 I1lPE-05 1. 33-01 IEI-CS 137E 0°5 1.431E OS3 3 41-0
bl213 1 561400 1.65E#00 171400E 1.831400 1.911400 2.0E1400 3 .1SE.00
bW214 T.062400 7.354+00 7.631E00 7.M91OO0 S134.00 5.361E+00 *.58400
p.216 T.062+00 7 .312400 7.621.00 7.8100 6.131400 a.361400 *.581+00
po211 9.351-04 9.331-04 9.321-04 .31E-04 .31t 04 9.31E-04 9.316-049EI0I 7: "E-1 :i I JIE:2!4 :40!fl ¶.781.0 9 .1E1.6 9.5111-06

0a12.0340pP0213 5:3t;00 1.62t;* 0 1.E8 70tv00 t 7090l 1M a7Eo wsr0g9 S0t;
p.214 7.061400 7.331400 7.82E400 .314E+00 3.13E+ 00 0 8.54+00
po215 3 40E-01 3.39E-01 3.39E-01 3.391-01 1.3*1.1 3. E-01 5331-01
po216 6 69E-03 1.19E-OS 1.211-01 1.11 5 1.37E-0 1.43E-0S1 .49E-05
p.218 T.063400 7.351400 .631400 .S9.00 8.132400 a.36E100 8.801#00
*t217 1.1S7100 1.651140 1.70 100 G .1:E40 1.911400 OOE+.000 2.8100
rn219 3.401-01 3.39E-01 37391-01 9-01 .381-01 3.1-01 3.381-01
tn22O .6.91-03 1.191-01 IME5-05 11-01 1.7 1 1431-0 1493-05
rn222 7.061+00 7.35160 7.631E00 7.39E100 8 131.00 S.36E100 3,581400
1r221 1.571400 1.61E+S0 1.743400 1.83E300 1.911+00 2.00E400 2.031400
fr223 4.691-03 4.481-03 4.4WE-03 4.671-03 4.7E-0 4.67E-03 4.67C-03
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,.223 3.4sf-Si 3.39E-01 3.391-81 j91-01 3.381-81 3.361-01 3.383-01
rA224 6.69E-03 1.19E-05 12SE-e5 I S1E-8 1.37E O5 1.435-05 1.491-05
re225 1.571e00 1.65E+400 1.E4100 1.833.00 1E91e00o 2.0E00 281.E+00
r&Z26 V.061.00 7.35E100 7.631400 7 899100 *.131400 8.361#00 8.51E*00
re22t 1.060 1.12I- .1-05 11.42-el 1.3011-0 1.37E-05 1.43E-05
ae225 1.S71E00 1.&5E100 1 74.*00 1.631+00 1.911400 2.00E+00 2.0oE*00
aeZ27 3.40E-01 3.39E-01 3.391-61 3.39E901 I 3.3-01 3.33E-01 3.UE-0l
*eZ2t 1.06E-OS 1.12E-05 1.81-OS .2 4E-05 1.301-05 1.371-05 1.431-e5
th22T 3.351-01 .35E-01 3.346::I 1-SI 3.341-01 3.54l-01 3.314-01
tbZt 6.691-03 1.19E-05 1.n5-5 I.313-05 1.S71-OS 1.43E-05 1 .493-
th229 1.571+00 1.65400 1.746400 1 .E300 1.91E.00 2.00E100 2.083400
th230 7.231E00 7.511400 7.7 78100 E'.63400 t.261E40 .649E100 8.701400
MM231 4.371-01 3.33E-01 3.33-01 3.361E-1 3.3710ol 3.3tE-01 3.31-01

tb232 1.061-05 1.12E-OS 1.181-05 1.241-05 1301-05 I.7605 1431-05
th234 2.901E00 2.90E;00 2. 90400 .9E0100 908E00 2.905E00 2.90'400
pe23l .60E-01 3.396-01 3.91-01 1e.381-81 .8E-01 3.3JE-01 3.3#E-01
p.233 6..72+00 6.711+00 6.70E340 6.49E100 6.68E+00 6.671400 6.66E+00
pe2534 2.90+Z00 2.90E400 1 290400 .9OE3400 2.90E-00 2.90100 2.90E-00
pa234 3.773-03 3.7M-03 3.776-013 177.0 3.771-03 3.:7303 3.77103

u232 6tE1-03 7.24E-07 7.06E 0'7 8.691-07 4.702-7 6 55-7r .39-E 07
u233 1.0E0100 1.391400 1.981+00 2.0eE-00 2.141+00 23.33100 231E.00
uZ34 1.4E+01 1.473+01 1.451+01 1.441+01 1.431401 1.41E401 1.40E101
u235 3.321-01 3.33E-01 .353-01 3.3&E-01 3.371-SI IJ34l-01 3.381-SI
uZ36 2.991400 2.991400 2 2991400 2.991400 2.991E00 2.991400 .993460

ea2h: fat-ffeLd Cerit based an bu MISS 3.00utZ, 20owdlmtu 405 h2e2 n1 u*Z actinides page 287
decay. following rectetr Irruadetfen Identified bldP -u 9.77 1 -04m, burnup.2.6809E*04.wd. flux- 6.I4.1+neca**2-%ec

0 ~ ~ ~ ~ ~ ~ ~ ~ ~~saf~ralatvt.curies
basicevinhle teacter asseabtye~ ~ IIileee eae ea r e*eeed eeeeel~ durt

Inltalt***-*-* d ****--- d ***-**a* "*** d ** ** d8 ****It. d
u230 2.901400 2.90E+00 2.9 #01+00 .70E4 MO.3E#00 2.90E140 2.90E640

npZ36 5.343-06 1.143-06 7.943-06 43.06 43.S-06 7.361-06 7.813-06
np237 6.721400 &.7E1400 6.70E+00 6.69E400 648E400 6.67E400 6.661400
np239 3.03E+02 5.61-06 3:.9E-6 Z.56E-04 1.736-06 1.176-06 7.913-07
PU236 1.E01-S 7.346-07 7.06t-07 6. 99 07 6.721-07 4.S5E-007 6.39E;17
pu239 3.:601402 3.201402 2.841402 2.521402 84313402 LOS.9842 1.763402
puZ40 1.336401 3.59E+00 1.531400 3.562400 2.293O00 1.4tE+O0 9.51E-01
pu242 .65105 4.611-05 4.55E-05 6.54E-05 4.516-05 4.471-Os 4.446-05
sm243 t.313-06 5.611-06 3.791-06 2.561-06 1.739-06 1.171-06 7.911-07

tetal 1.146403 4.61302 4.24v542 394402 3.676+02 3.44E+02 3.243E02

eakshs far-ffeld crlt based en btu MI5lS 3.SOutZ. 20sudlmtu 40e b2of 8s uoZ ectlnfdee page 2a
odecay felleotnh reactor Irradiatlen Idantifled by: powarh 9.7379-04m. burnupq2.6809E404awd. flux. 6.14+07n/eC**Z-S&C

0 el~~~~~~~~~~oemefit thermal power. mattes
..... ... -~bsis usingle reactor sseblybi

Initial .. *-& d ******- d *&**&** d ****"-* d *0&0*0* d * ****** d
tl 1.60E-03 1.581-03 1.601-03 1.63E-63 1.641-S3 1.19E-03 1.723-03
Cb a nf-02 2.646-02 2.956-02 3.03E-62 3.146-02 3 23E 2 - S.E 022.73!-l .32:-01 1.: 1-:1 6 .4E3-01 1:.1-201 1 48-01 1.52E-01I1.216401 0
po 9.031-01 9.401-01 9.6E1-01 .013*00 1 04400 1.071400 1 .104o0
at 6.tE-Q2 7.053-02 7.421-02 7 793-02 .161-02 6.S3ZE-02 .837-02
rn 2.4tE 01 2.810-01 2.671-01 2.751-01 2.t4301 2 916-01 2.98E-01
f- 6.041-02 6.38E-02 &.71-02 7.03E-02 7.53E-02 7.711-02 8.031-02
re 2.17E-01 2.261-01 2.343-01 2.411-01 2.48E-01 2.553-01 2.16-0l1
aC 5.43E-02 5.78E-02 6.091-02 6.395-02 6.69E-02 6.991-02 7.286-02
th 2."6E-01 2.7m-01 2.871.1l 1976-0e 3.06E-01 3.153-01 3.231-01
pa 4171E-02 4171.02 41-0E 2 .1 6-02 4.16-02 4.1*z-02 4.15*-02
u 1.431. 6.411-01 6.40E-01 6.391-81 6.37-01 6.36.E-01 6.o34-

np 1.01E400 1.916-01 1.916-01 .16-01 .91-01 1.90E-01 1.901-01
PU 1.20E401 1.021401 6.993400 7933400 7.013400 6.201400 5.496400
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a 1.01102 1.34E-05 1.s9E.0i 6.25s-08 51.5-e8 3.m-08 1.5SE.08
totals 1.5.6s-1 1.31E-01 1. C o01 1.101.01 1.021o01 9.421+00 .77E1o.

sas2h: far-fieId crit based an bu 15x15 3.tOuwtzX lOgvd/tu 40e Me/ 6X uo2
decay, followlng reactor Irrodilafei Identified bplouea 97.78-64w baeurUp-0.68*9E1e4pwd*

nItlal*-**** d *-*e*** d **.**&. d munvi
7 d*:tor ':s*$b d

MOT 4.42 d~~~~~~~~~*eoO d*"&
:1207 4.421-66 441.-06 4.411-06 4.401-6 4.40E-06 4.40E-66 4.46E-46
t120s 4.79615s 53.0E-86.961-08 .3916 9.821-0 1.021E-07 1.0716E07

Ul2c9 4. 4 : 4.6e-4 04 £5 34 2E- .904 54
b Z 2 a a76E e 1 26EE s 1 5 E t 9 65E -g4 . E * 0t 1 -0 4 .5 3 61-04

pbM1 1.361-04 61-0 1.3104 1616 14104 310
p22 5.751-0 s121as 131: i-o as 1:1B.f 1:61:0

eb214 1.05 9E02 .6-62 1.131-02 1.171-62 1411E-2 1I41.02 .n
bi 21E 1.31E-6 1.35E-08 1.401t-t 51. -tS 1.491-08 1.541-t0 1.ssI6s
biZtl 9.43E-05 9.42E-05 9.40-65 .4£1-ts . 0- :39E-0 9.39E-OS
bf21 .7-6 74- 7. 9 6.116-09 6-09 L9219-09 9.301-09
b123 31.176 0 .246-02 1.301 0 1.71 13 :

4
:3f ; .49E-63 1.561-03

b1214 6.313- 4.202S 11 USEE-t 4 .2 *.472t-62 7.7E1-02
PO210 3.5 E07 Z'Cse-0r 1.641-67 3. 71.7 T4 4-57 :E s t

66362-08 3. 16-06 4.61.411064 10
p9214 1:5471':1:7 3.53106 of -:1,353167:TS 3516 51-6 3516 3.260
rn219 1.153-t4 1.13E-04 1.13-64 4 .12E-04 1.121-04 1.121-04
rnZ22 1.631-05 I.7oE-05 1.76I-6s .t2E- 1.881-0 1.93E-65 I.98-OS
fr22i 2.75 1 4 2.90E:04 1.04 3. DE-t4 1-04 3.501-4 5.651-04
fr223 1.60E-06 E46 1.591-6 I. 91-06 J9l-06 1.591-66 l.591-6
rR25 2.711-4 2.7004 2.70E-t4 t. D- .N-0 2 7E4 -4
'R2S . 5-:42 a4 0-} 4 s UE 4 SEE 4 U 41 7E 4ImE0o225 1.631-64 .4 11-04 1.4 1-64 r 6 El: f: BEE:O0 44
ro226 3.62-4311043210 .8103410 3510 .7-04
aC225 S .56104 .053-4 1.31-6"': 4 1.121: 04.901E 4 1.991- S' 3.7-0
C n7 sse .s-rs1s-ral-r .$no ~r-rssEec2 .9-673610 31107 3.8887-01-07 3-07 3.6E 710

oc22 1.5211-06 5.641-0S 6. B-E6- got.0-68 728 7.441-0
thZ27 2. 21-64 0J1-04 016 2.20l.64 01041 3.201-04 t.201E04
th229 7S6E1-04 9. 61-04 9.751-04 120E-8 171-03 1.121-03 171- 03
th23t 7.201-05 7.411-6 7.- .001ttDE-tS0 S.23E-OS-05 05 5 2.266-OS
tk231 I02E18:0 6.131-OS 6.151-tS 6.17-OS 6.191.6S 6.201-OS 6.221-OS
th234 1.4-4 1s.476-0 1.471-4 1. - 4 1.4-04 1.671-04 .671-04
p.231 t.WEa-O s .041-OS 6.531-0 S.OSE-OS 6O- S.021-6 E-OS 1.021 Os

p233 a9 I . . 6.1-0.51-6.3 E.81t-63 .631- 03
p0234. 1.91-04 1.911-0 1.110 M1*1601.9:1.04 1.911-04 1.911-04

pR234 4.XS~v§ 4.35Ex§S 4.3I1-0 O 4. - E-0 4 s.E-65 4.38E-65
u235 1 X2115 1. 95-6 1.45l-5 1. t 1E- I0- 1.64E-O5 1.699-S
u334 1.411-04 1.41-64 1.59E4 3 lIe4 1 36E-D4
u235 3.271-04 3.281-0 3.3O 1: PI a 4 H1IRT 3.103:64
u236 3oi. 011O .1-536 3. 3.01-O 1163 .61-05 t 111-65

u2 2 "2E 85 5252 5 2 StS2E Ss OS eED 3 -2E-0 .s 52 e-tou23I 2.323-O05 .2.32 2.321-05 3.321-SS 1321.051 .31-6 16
np236 7.276-09 7 .01-69 6.921-0 1-9 9 6 w .581- S 6.421-09 6.26E-09
nF237 1.40E1-3 1.461-53 1.59E-t 1 163 1.391-63 1.39t-63 1.39r-83

3u~9 'El : F 1:V01t 16-e3 1.1-t :0r3e * 5z-el:4 1:.44E-eP124 9.4 1:491:: Ing 0~~~95 1.0 .4-4
pu24tal 1.9t- 41S.UE-tS 5.41E-OS 0 4 . -O 1 4-OS .301-68

ectinides pase 289
flux. 6.14.or7n.cu'2-*ec

I sas2h: 9 fr-f gld crit based on bt UuIS MUM 20udljetu 401 heM e 2 fission reduetPo 90
decay, following reactor Irradiation Idntif ed by: pover. 9.7371-04aw. burnup.2.4809E+04avd, flux. 4.Y11.07nVca0*2. eC

0 nue ide cencentrotlona, grams
bas is 'singtIs reactor easaubly

Initi 0 1 *0000 d *0*****000 0000 d 000*0*0d00 d 0*0*00 00 d
11 6 3.171-e4 3.17E-04 s.11-64 3.17-04 3.171-04 3.17U-0.4 3.171E-4



top 03 1Is43 1996 Fit* soacs tuiff.e~m SAO O-6170040IREV 00 ATTACUIDIET XIX -Page 213

If 7
be 9
be I0
zn TO
so 71
It 72
ge T3

as 75
so 76
a. 76
me.77
so 78
so 79
br 79
S* n0

Itr tD
br 81
hr Al
so *2
Ir 81
kr a1
kr 82

rb 9rIr 83
sr 9£rb £3

hr 36

ar 93
tr 92
sr 93

b 19
nb 90
Zr 94

rb 94mb 93.

zr 96No 94

m 95
m 96
tc 9tc 91
to 99
ru 99
molCo

rilO3
tutOR
.u1,10

.411.36
1.621-05
S.049-64
2.403-36

1 .0711-62
9.24E-03
1.04e-01
3.391-01
1.091-04
7.555-01
2.651400

1:3111.1011
3.99E-04

3.031-07
3.131*01
3.521-02
5.03E101
1 .061.02
1.20+e02

1 .2a-02

1.461*813. 675402
4 .961.02
6.36E.02
6. 221402
6.37E502
4.491.02
9.441e00
4.731.03
7.101E02
1.691 -06
7.233102
7.13E402
3 .071.00
6.531402
6.815.02
2.0111-04
6.211.02
9.965.01
7.11I.+02
5 501.00

3.995402

8.11E-06

2.40E-051.36-04
2.t0-03

1.971-02
9.245-83

.e09E-e4
7.ssE-01

3 .991-04

7.921-07
Is. 131.01
3121- 02
5 031E+01
1.361E02
1.20E-02

1 .41102
3.6734024
6.36502
6.225402
6.373402
5.64E+02
1.03f*01
6. 721.-03

6.76E5-0
7.235402

3.0'75E400'
6.135402
4.311502
2.015-04
6.t 21.0
1.011402
7.111402
-.50SE00

5.39E+12
3.991*02

t41E41

1. 6E-OS2.40E-06
2.60E-t6
t.66-E 5
1. 071-62
9.265-603
1.641-SI1Mt .11lt
S.091:64

1.42354013
3.991-04

2.5E-01
1:13E*01

5.02E.8

1:21a1
t .67+02
1.25E-02

.*n+02
1.965+02
6.061402
6.221402
4.371-02

4.135- 047:1l112!
3.075400
6. 535402

1.6102I. .jS*02
-1.00O

3.991002

US1-E 8s

2.90E-t5
1.643-61

t .991-04
1.865401

.esE+oo

4:UsEE'i3

t.9SE602

1.28e-02

3.614028
3. 6TE072

.536E502

4 499102

57 111+00
r 2UE400

3. 0TE+OO

6. sE+02
. DE1ODa6c I 4U51nE 8

.g6 -03

1 1.0123 8

1 D+02

*.+0

1:1a 1
7.-£E+.

35441

[1:111*4I:1'o141

1:11:12
6.641402
6. Ut1.02

t:l t2
.55EU2
.331*02

.1t35.2

I SE 851
2.40 SE *06
.UE05

.41400'1E 51;

uE-e

I :1Uo4i

4 .96E02
.u0+02

6.229*02

6.445.02

6.691-03

r.231.02

7.13E*02
3.073400

6.531*02

6.811402

2 0101+814

s.005 -04
t.41E+02
6.595t02
4. .s3

.610E-06"1.0031-

2.665-03
1.073E02
9. 245-03
1. 01-1.8
3.391-61

rl.na-1:1s14g
1.765-61

1 .235461

7.6-01-7
3131461

1:5 2-
1.031462
1.205432
1 94'.62
1.2SE-62
34 :.t:2
6r. 3.2
6.322102
6.37E*02
6.44E502
1.45E501
4.4.83-03

7.1314021:11-14
7.551027.215E*02

3.99E+42
5. +02

3.n9E+02

aas2h: fr-fleld erit based an hiM lIdS 3.GMu , tXowd/stu LOX h2e/ IX fo2 fl s tten products page 291
decay, etlowlag reactor Irradiatlin Identified by: pwar- 9.7471-43.P burnwp.2.65091t*40ad, flx- 6. 141.07nj4c2Z-eee

0 wiclide .omen ntrotlens, raes
1n1SiI4 4 4 ~8 4C444* 8 basis *eiao I. reactor eallmb~

ital~t*@**-** d 96*66** d ****4* d **'.** d 8* 544* 8 *4 *o d
rulO4 2.69E+02 2.691402 2.69E502 2.691E02 269E+02 2.69E402 2.695+02
pdlO4 1.sE+301 14S0E+01 S.1351 t.sstet1 1.$E+84 1.1E850 1.154E+01
pdl05 1.641+02 1.64.02 1.64E02 1.641402 1.641+02 1.645402 1.641402
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;dIO6

Pd 100

cdII4

Inlis
.d~i a

5111

smill
snb 1 19
ontIC
ebili
enlIl

SnI24
IellS
tellS
sai S
teI26
Ill?

tells
sellS

1129

a4130
ae 131

xe136
bil34
ROiM
MMIS

3.74E+01
4.'14#01
I.flI~u1
5. 251-04
1a 91-01

4.1 .UE-
i.i01-04

I .991.0

i81400

3.561-03
2.68e00
1.691-06
4.u4E+eC

5. 201.00
6.0e01.0
2.201E00

523.e71-

1:791. 2

7.091402

1.061403
1.261E03
1.071*01

1.033403
4.0e3400

B }^Eve1

5.251. 06

41 6E.00

1.6E+00

2 .221+40
.631.00

3.56I.03
2.6114001 .8100

3Eji*00
3.556E. 0

R. iE+00

7.914*02

4.er1Ee0

1 .6DE1.
4.033400

17t.es 2e

2.491-01
a 601401
5 .251.04
1.8301el632-10
1.01140I

J. 251400

*:ItE82ioil, o

4.911400
1.10E-04
1.671400,

2.14f+00
2.051400

:2 .63E O

1.69E-06

5 741.00
.351400I 211.#-01

5 .020Eo

I811.01

2.91.801
1.791+02

4.501402
7.091402
4.871-.06I :03i

1 400 g34.3 eor00e

4:1,131U

1.91-06

.61400,

1:2tE_0i

U4.0310

I A910Oi
SE60101

.1101 aI

1.963-01
4J01-02

1.7.00

.8100
.1E 400

2.41*100

1:63to

3.03

.45-06

.Eonv

6.50102

4 .871-06,
.E+830

2E 88

11.otE303
4.83E#00

I.761.0l

3.101Sie

"E+el.251-04

4.91140

19910

1.881400

.061E+00
.051400
.223.00.29-ec

2.631.003.56 1-0
2.681400

4 .691.04

6.E* n

4.03E4 0

3.621-01
2.79102

4.371-06

6. 031.00

3.30E-01
2.601401

4.911400

5.25E-04

7.571-E023 .56@1-

2.4*1.00

1.67E-06

4.641800

.osE-eo
2 .22E*60
2 .63E#*O

2.68E#0o

5.361-03
5.203400
5.111400
3. 171.00

I:Ru;i i

4.501402
7.09 *02
4.871-06
1.0143
1.261403

1.051403
2.261401
1.03E*03
4.03E*00

easih for-filtd sirit based en hUw M~IS 3.oe.igdatu05h/81u fl ae rdcs8g 22
decay, foLIin reactsr Irradfatlbn Identifi d bestr2 t Iqt Producse

initlat" 4
***

4 ' d * d ***** d "4.I.*a de 4
*** d *:;.*4 * d

bo137 1.UE-03 1.041+03 1.041403 1.04403 1041+03 1 0484e0 1041403
bal01 .1143 .1 1.10 1.103 3 1.101403 1.10I*E 03 3 1.010 1.il0
1.38 5I8:1-03 5.841-03 5.841-03 1.841-03 5.16e-0 5.361-e3 5.U1-03
1t139 1.8s5140 10fEE1e03 .o5s 1403 1051 8.13 1.05103
co14 1010 10103i010 1003 13 1.0I 403 105 *03 1.5403
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pr141
:e142
mdl42
nd143
mdl44

m147
5143
_dI48s148
p.149
mdl50

a152
&diSZ

gdIS41l54

dISS

gdlS7
tbl59ISO
#d180
dyI8O

dyl&4
hvI6!
drI63

*r188

y*171
total

9.3)1.02
9.881103
1 ME+00
9.53E102
9.701#02
8.646302

s3.891*02
3.98E+02
3.641*00
3791:00

1.131.02
1I.3E+02
3.761#01
7.571+01
2.011+01
3.851*sI
I .649+0'
2. 151.00
8.863-01
13.12+01

1.79$1-1:181:111
3.421-02
1.351-02
3.SSE-03
3.941-63
3.07E .4

3.7061 7
2.nE+"0

9.:3nt22
9.381*02
1.901*00
9.5)1.62
4.446021:1111a

1 #.O::s

1.231*02
11.nE02

1.E4101

3.151*00

I.31e*1

1:111:21*."XEo
1. IDE.Ol

1.$6E 0r

4 411-01

219E.0'+

3.30 -E03J001-02
3 .81-Er03

3.941-03
35. I4E *
1.2 5-06

1:211e2
S.UE02*0

Z.rFE04

. nze2

1.903:00

9.701* 02
4.863*02
5151*02.46 z

3931*02

1:#12811
1 .33*02
,:Pj+Oe

I .013*01
.8301

2to010
CM 6-01
1. 121*01
5.633-02
.073*00
4 .413-01
1.793-01

1.331-02
3.35103
3.943-63

3.731*04

2.nZ+4E+

3.91*042

. E102

1.353*02201: Ila

51:1131
1.651*01

1431
:s U::l

1:S.1U6

3.7*E-04
2.78s#04

: . +02

93E*02
9.70E+02

.619+02

5.371-.04
391E+02
.961*32

1:11131°
.011+01
.451E01

2.15E100
8.6461-01

3.671*00

179$-011:121:21
1 .351-03

94E 03
E.0257E8

2."E-03
.071-04'in!'

3.71*604

*11+02
1 901*00
9.531+02
9.701E02

8.61+02

1-

I iN31
7.51*+01

2453*00

3.073*00

1:47111:210
.01-02

3.421-02
1351-023.51E-03
3.941-93
1:071s11

2.731+04

9.1)1*02
9.38UC02
1.98*000
9.53E+02
9.701+02
6.84E*02
5.351*02
3.371-04

*115E41I 89E O22 U e2
3.8301

1:11111I
1.641*01

3. 151*00
o.rsE+0l

1.121*012

4.411-01

1nc9o

1.793-0
1 1E.O1

3.301-032
1.35E-02

3.er9oo
I 4103

1:25E-o
:071-04

1.351-06

1211:
3.71E*04

sasZh: far-field cr31 hosed em Myu 1515 3.00w11* 30gudlmtu 402 153% 82 uo2 fission yreducts **page 29
decay, followIng reactor IrradiatIon Identifiedhyw Powurrn9.7371-04as. burmup2.38309E*O4mwd. flux- 8. 4+~/m*-e

3m? I1.l'** ***~~ a** ****toe a 1
Intil** g* g **eee gea*.. d

be 10 2.371-6331 96 3361- 6 2.3- . 2.351-06 3.351- 32.341-06
m79 5.3-6 .819 .1-03 9-25041-0 5.001-02 4.91-2

rb 87 2.181-03 2.11-0 3.f3-Os .3OS .1-0 21105 .3-5
sr 93 1.1330000 1.130* 1.13300100 1.0 1.131*00 1.21*00 1.121*00
mh 93. 1.133*00 1.131*0 1.2*0: .110 1.3*0 1.121*00 1.121*00
mb 94 1.033-04 8.92-0 7.)3-05 8.130 3.823-0 5 4510 43103
Ic99 1.063*1 01 1.051# 1.0330 1.021*03 1.011*0 9I 21009.310

n13 33.11:00 11*00: 1.13*0 1.311*00 0: f1.3E1*0 1.300

ce142 2.373-05 3.373-052 34-9 2.37-6 3.3E-0 2.371-03 2.37105,41

.14 3.210 3.921-06 3.2-6 .2-0 1.21-0 8.921-06 8.921-0O6
total 2.514303 1441*01 I.210 1.410 13930 1381*1 1.31*0
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smesth, for-f otod crit based an MyOw 1I1 3.SOwtl. 20ewdfmtu 401 62.) 53 UG2 fission product* pae. 394
decay, following reactor irradiatian Identified by: powers 9.3_71-O4efw,tbuwTAuPe.63091+O4mwad, f lux. 6.I4E*OTn/ca"32-sec

6 ~~~~~~~~~~~element thermal pawer, uats
baaesis sirpi reactor assesb

as 3.9E-111 1.121-05 1.115 .11.5 1.181-05 1.171-65 1.551-65
rb .971.0 1.066-03 .616 1.6E6KSI M106-031 1.661-631 1.061-03
sr 41.61#0 1.271-04 1.7-04 .36E-64 1.161-04 1.261E-64 1.361-04
erb 2.6941040 I.941-04 1:?t!: -64 I.931.04 1.92C-04 1.92144
to 6.651 -61 II.351-03 3 `19-63 5.641.63 4.971-03 4.911-03
pd I.416 13Z-61.9-06 1.291-6E 6 1:.361-66 1.381-66 1.281066

en 2.291-01 3.611-04 3641-64 .475-04 .41-04 3.333-64 2.363.04
sb 9.161-61 6163 .533-03 3.41-63 1:91-63 3.371-P 2 .361-O3

I 215216+0 f1.021-6051 1.023-653 Z .6105 21-OS 1.61-65 1.621-6s
es 3.110 .0411-64 4.0431-64 4.631-4, 6.631-604 4.623-64 4.OZE-04

em 3.641-603 1.23E-67 137 1. 3 .301-67 1.2333-7 1.233-07 1.233-07
,takee .111461 6.671-03 5.731-03 8.571-03 3.431-63 1.2331-3 3.131-03

seeeh: far-field spit based on b~w 1515. 3.60.1Z. 20gwd/mtu 402 MI. 61 uaZ fleston products poge 395
decay, following reactor Irrsdtatien Identified by i power- 9.7371-04*w, burnup*2 .609E*O4mwd. flux. 6.1 49*O7n/cw"2-sec

U n~~~~~~~~~~iuctde Isrims pamer, watte

nb 93e nta .~e d ~ratreeel
1.61-05 1.351-65 1.231-05 1J51E-03 1.311-05 1.313-65 1.243-05

nb 94 9.581-07 #.311-07 7.316 .5-75.421-87 4.701-87 4.083-67
tc 99 3.0E-03 3.1153-68 3.5101-6315 3.1: -E:68 3.7E018 3.641-03 3.601-03
an126 1.341-04 1.301-04 1.363-64 I.Z23.64 1.191-64 1.161-04 1.131-04
a*126 4.691-64 3.331-04 3.72E-04 3.623-64 3.511-04 3.611-04 3.321-64
sbl36a 1.601-03 1.141-03 1.501-03 1.463-63 1431-03 1.311-03 1.343-63
119 3.101-06 3183.66 3.161-66 3.171-06 3.171-06 3.171-06 3.171-06

total 1.561.01 Z.671-03 3.611-63 1.963-63 1.J03-03 1.851-63 1.803-03

sax2hz far-f etld cr11 based on 81. 111 30., Ogwdlmtu 402 Me.1 32 met fission productsts .0page 396
decay follwing eacto irraitie identifid b. awre 9.117371-04mw burnup-." 6091+04.wd. flux* 6.430~3sc0ecy.flesmenrac rsredstonIdpower, watde1*0

reactor assembly
1nit1e1 ***d II* d *OO.3*O*! d ***&d

nb 1.12C.80 1.3411-65 1.321-05 1.311-5 so010 1.29-.05 1.281-05
Ic 4.431-61 3.91-08 3.943-08 3.693-68 1.41-08 3.791-03 3.741-65
In I.S0t-61 1.361-04 61IS-04 1.221E-64 1.191-04 1.161-04 1.121-04
eb 6.301-01 1.931-03 1.571-63 1.321-63 1.7103 1721-03 1.671-03

1 1651400 3.11-63.161-06 3.171-66 3.7106 3.17106 3.171-08
totale 1.16 .01 On.0763 3.011-03 1.961-63 1.901-03 1.051-03 1.361-63

photon spectrum as a function of tima for light elements, cladding and structural matorlels pag0 297

S sasa~h far-field crnt bacod on b~w 15011, 3.60wt%. 20iwdistu 402 h~el OX woZ
powers .60 mw burnu,, 266098wd, flux. 6.141467 ftc3Zsec

0 opaclrus ef pAoion reease rates, photonv/seec
bast a etnglo reactor asesobly

omsan itie after dischenje
!(Sv!0 ninttaleleaes d aeeoe 8eec..8 eee d eceecee** d eec.... d

1.03-0 6 .071416 3,325"6191061116 7 15-7 4.321-07 2.611-07.5063-62 1.993416 43237 3.61-7 .303-67 1391-07 6.16-68 5.651-66
5.0-2 1.391410 3.21-71.8-6 .71 4.61-63 3.2E-06 1.70-03

.5161-62 a.131409 3.31I-0 3.303-6 1.39E-08 .391-09 S.671-09 3.061-09
1.30:01-SI 1.3149 4.451-0 3.9: 09 162E-09 9.:611-10 1.92 -10 3.161E16
1.70-1-S 6.051409 7.303-1 4.3 116551-119 3.63-1 1.591-11 9.191-12 .7 1-1
3.601-61 6.933409 3.441-2 3.443-34 3.44E-24 3.431-34 2.43-4 3432
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0
0
0

0

0
0

0

0

0o

6.501-01 1 .42E.09 2.W6IS4 1.061-26 2.05E-26 2051E-26 204.E26 2.641-16
11311E005 19E.08 .OOE000 .001.00 .01E+,0 .400400 .0E010 .O09010
1.53E100 I.07E.11 .00140 .0E0100 O.010 .004.0 .00EOO .00E1.0
2.00Wd00 2.111.0? .00E.00 .100100 .601.000 OEOO .0.E+00 .OEOO
2.40CE00 4.28E+06 .600.00 .0eEd0. OOEOO . 0E+OO .00E1O .00E10
2.8vr#OO 2.52tI10 .8001 .vE0.O .001.00 .00100 .00E.00 .OOEOO
3.251+00 I.7rEd03 O0E+00 O.E0000 ACE000 .00E1.0 .000OO .00.00
3.Th1.00 1.641.07 .00EO 001E+0 .0E00 .001.00 OOEdO OOE00
4.2S9+O0 2.51.05E .00EOO .00E1O .0E00 .OOEOO .OOE+0O .001.00
4.751.00 4.281-10 .001.00 .eeE1OO .0E.OO .001.00 .OEOO .001.00
.S 01.00 7.613 11 .00100. .00E OO .W0E.0 0 a0co .00E.00 .001.0

total t 57yeI 1 4.131 06 2.500106 1.5E106 9.1 147 5.SOE-07 3.32107E
mov/eec 2.431+11 6.64-0W 46.0E4-0 2.44E.08 1.47-10 3.90E-09 S.331-09

xpectrui Ct O 1 celease rote. mJ .a tt-ece
beasx * a121ge re.ctor a:,x;bly

amtese, stime after iffeehare ** d...d
Oov!0 n n od ****- d **n*.... ** d *** d

1.00E-02 6 20E.03 3.321E11 2.001ll 1.211-11 r.311E12 4.421-12 2.67E-12
3.00 -OZ 8111.0I 1.941-11 1.171-11 T.06E-12 4.271-12 25E .12 1 .56E-12
5.50E-02 7.32e135 1. 1-11 7.191-12 4.341-12 2.6t-12 1 59E 12 9.571-13
3.50-E02 7 6E05 3.311-12 2 .0E-12 1.211-12 7.29E1-1 4.401-13 2.66E-13
1.201E01 T03E.05 5.461-13 3.50 153 1.99E11 1:.20E-13 7.261-14 4.39E-14
1.706-01 1.05106 1.25c-14 7.561S .579 15 276 E-15 1.67E 1S I.011-S

3.001-01 e .129o06 7.49E- 7.42r -23 7.E 7-26 74SE51-23 7.44E-25 r.42E-23
6.50E -0 2.2ye*06 1t.3n7- 1.371-29 1.76E-29 1.36E-29 1.361-29 1.36-E29
1.1E1400 6.7705 .O0E+O .0E.O00 .004.00 .00EOO .OEOO .O0EdO
1.554400 1.721E*03 .00100 .00100 .01.00 .001.0 .00.+00 OE-OO
2.0OE+00 4.12n04 .00100 .OOEdO .ew.0 .001.00 .001.00 .001.00
2.40E+00 l.OS.04 00E.00 .0E01.0 .001.000 .003.00 .001.00 .QE0010
2 .01.00 71.201407 .001.0 .:01E400 E0400 .OOEOO .001.00 .OOE+O

.21o.00 57 . 0 .001.00 .0 d0 .001.00 .0000 .0E1. .001.00
3.751.00 6.2&E104 O.E100 .0E100 .0E040 .0E+00 .001d00 O.E000
4.251E00 9.32E.02 .001+00 .00E400 .01E+O .001.00 .001.0 .00.00
4 .59+00 2 e.0E12 .0E1OO .O0EOO .0E0100 .O0E100 .OOEOO .001.00
5.501E00 35 91- 1 .DOEdO .0.EOO .00E00 .0E1.0O .0e0100 O0EOO

total 2a333.O0 6 .3E111 4.131E11 2.491-11 1.51E-11 9.09E-12 5.49E-12
gamma Matto 3.97r 02 1.07E 20 a 47E-21 3.91f-21 2.361-21 1.43U-21 S.621-22

photon spectrum es a function of time for fiselon products

xxxh1 far-tfeld grit based en Us 15xIS. 3.O0wtI. 2Oud/tu 40* h2eJ 31 ue2
poverr .00 au burn:=. e6809.aud. flux- 6.*41407 ne*2.xec

spectrum o paoten release res pheotonse.c
basi4 * olnule reactor I sse;bly

Oman tim. after discharge
(mW) lnltial**---s- d a.***** d s*0as d *eec*s d *****55 d ****4** d

1 .001-2 3.164.13 2.91*10 2.90+.10 2.37E.10 2 .84+10 2.t1E*10 2.71E110
3.0 -02 1.33E+143 7.39109 7.75Ed9 7.62E409 7.494.09 7.36E.09 7.241.09
5.50E-02 V.37.12 3. 2rE331.0W .270 3.211409 3.1S1*09 3 .10-09 3.041,09
3.51-02 S .08*12 3 93109 1.UEU9 3.E309 9 3.09 3.541409 3.451.0W
1 20E-01 4.17E112 4.54E10 4.46E1. 4 3.08 4U91,3 4.211E+0 4.13IE.0
1.701-01 6.65E112 2.56146 2.51-W0 2.451108 2.59EdE 2.34E-08 22 .E*0
3.00-01 1.351*13 4.431409 4.311.09 4. 131.09 4.906109 3.9S1.09 3.841.09
6.101-01 2.S1E 13 l. 1.0 1.561410 15 E2E10 1.48 ,10 1.431E10 1.391.I0
t.13 100 9.45..12 3.061*08 2 9718os 2.9e140 2.811o0 2. E-00 2.651.0S
1.S81400 4.38E+12 2.2E5107 2.11E+O7 2.n12Er07 2.06107 2.00E1407 1.94E*07
2.005.00 1.E81-12 6.06400 5.U1.OO 5.721.00 5.554.00 5.601400 5.24E1O0
2.40E00 1.27E-12 5.41E-04 5.41E-04 5.41-04 S.411-04 5.411-04 5411-04

pase 29
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5.015El 411sE-ss 2.843-04 *.8 4504 2.45-0 LI4A-Ol 2.64E-04 L.UU-O4
1.2,1*30 2.934101 1.45-04 1.455-04 1.45E-04 1.455-04 1.45-E4 1.455-04
573 1000 1.491411 7.23E-0S 7.j8-6s 7.28-65 7.2se-05 7.235-es 7.265-OS
4.255800 1.635E11 3.651-05 3.455-05 3UsE5 3455E-0 3.653-05 3USE-3
4.733.00. 4.771010 1.331-CS 1.631-OS 1.63E-OS 1.135-05 1I35-05 1.635-OS
53r0560 5461.16 1.34E1-5 1.6E-05 1.65-05 1.36E-05 14E-035 1.6E-03

0 tot 6j 6.605410 i . 1 ¶EIlI 6.j45.18 6.13E510 4.02E541
0 Nov/sec * 65* 31 1.335410 1 U951 - 5 0I"S 1. 25.10 1.910510 1.165.1
0 apectrus of energy release rates* mcv/uatt-Sac

basis sinle reactor csomblt

0 *1ean glue after discag
lawe) fnitialoos*oee j ensos.* e ones.. 4 scharga**"* *..*... 4

1.00E-02 3.n3+4S 3.MO 29405 2.9350 2.90E4 2.*75.05 24E5.0S
3.05-E02 4.2454OS 2.425.05 e i-3rE0

5 j:vO 3j e asJ6545 2.05
5.50o52 4*.14506 1.675e05 D .645405 -. MWm50 4545-E+4S . 15.35
3.50E-02 4.411E40 3.415405 2145. 1.245405 1.165+05 3.03E1.6 3.0OE050
1.20E-01 5.111409 5.457E04 5.37504 .3 5E+04 5 62E+04 5 .16E.04 5.075404
1.705-01 1.165409 4.465404 4.33544 4.151404 6.16504 44965.84 3.975404

3. 010 4.125*09 1.365.06 1.'325406 1.E31.6 1.251486 1.215*06 1.185*06
6.505-01 1.65.10 I.0E+07 1.045407 1.01E307 P.761+56 tS0E+06 9.23E+06
1.135E40 1.095E10 3.525E05 3.42E+05 3.32E+05 3.23548E 3SA30S 3.645+05
1.53SE00 7.36E*09 3.61E544 31.51104 3.413+04 3.315+84 3.Z2E+04 3.135-04
2.OO00O 3.02E.09 1.243-62 1.205-02 1.175-02 1.145-82 1.105-02 1.675-02
2.405400 3.115.09 1.331-66 1.335-06 1.33E-06 1.33E-06 1.33E-06 1.33E-06
2.80E500 1.455.09 6.1S3-67 1sSE3-07 6.135-07 3.13E-07 s.13E-07 S313E-07

c~s~o or :07S * r z2- &.sE-e0 4.2- 8*2Ee7 4.629-07 M.2-07
I:1U18#0 LIMMoI 2I 9n1.1 7 :l2:7E91 I:E'. tW.E-07 2 t.f9:-07 23 :07

4.25E+00 7.085*03 1.5-67 1.49E507 14.99-07 1.59E-07 1.9-07 1.59E-07
4.75E400 2.323*E+03 3.% 6 86891-08 6 - 6.899E1-03 LS-l 8.395-08 8.8w-o8
5.505*0 2.001408 7.635-03 7.635-06 7.635-08 7.635-08 7.635-08 7.635-06

8 to~~~tal 5I55I1 1.361407 1.321*07 1.285.87 1.251407 1.14? .6*0?
o gsasa miatta 8.6354,0 2.135s03 2.073-03 2.013-03 1.96E-03 1.911-03 13E-03

° Pr cfO Pst photpn aources in roup I retenos/ ccmn a. ry * .1Zl mo nuct des exceed in 1.01-63 of totat group release rate (2.81E5*0 at t d
nuclide tie afte disch

inltial* -dn*** d 4 *d **- C *****- d d
*r79 5.14307 5.6107T 5.653407 5.00e8E7 4.961407 4.921*S? 4.875*07
ar 93 2.7DEes J.E05408 :6sE*83 .695.06 2.81D0 2.L3E405 2.674748
nb 93 77.09e 0965 .09 +09 5.8s9 7.41*09 7.0+009 7.75+*09
tc 99 171:10 173 5+ 1 i.7114+1 1.691+10 1.6E1*1 1.445410 1.625+10
nM2 6.098 5.9108 5.745408 5.565*06 1.421*08 5. 275+0 5.125+03

eb126 1. 10 1.:3508 1.3:108 1.2n7508 1.243D08 MG2Me0 1.175*08
ab62sa 1.890 1 .62+09 1.771409 I.72+l09 1.676+09 1.62E*09 1.S6E149

1129 4.21540? 4.211+47 4.215407 4.21307 4.211+07 4.215*07 4.21E+07
callS 1.261 1A26E469 1.265409 1.251409 1.253*09 i.2sE*09 1.253109

8 principal phaten courses indgroup 21 potones/ec
an n .0300 Ctv. nuclides exceed no 1.1" 6 of total group release rate (7.365+09) at d

mactide time ter diechares
*niti"*i*o* d ******* d *#***** d * e**e d ss***** d **O**** d

so 79 1.06E507 1.055r07 1.64E*07 1.035E0? 1.622E7 1.11E+07 1.5E8
ar 93 2.02547 2.015*07 2.011407 j l~;g 1:D::1 j*0? 2.0054E6
tc99 4.255409 4.195*09 4.14509 .08 *010 *89#9 3.913489
bn126 141309 j.038E+409 1.02+09 1.975909 1.91369 1.8W609 1.801509

Wb2 5533407 S.J8.m 
3

4O? 31*07 4.895*07 6.751487 4.8250?E 4.495E*0
ablE6m 6.751408 6. 13408 6.335.08 6.151406 5.973,68 580.06O 5.645.08

1129 6.17608 e .171*S 6.17T*O08 6.1SE*08 4.145E+0 6.165408 6.165403
cS135 2.47308 4."6E650 2.465+08 2.66E+10 2.43148 2.655486 2.65E+03

0 prncipal photon sources In group 3. photons/sec
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uesn energy a .3550 ev. nuclid. exceeding 1.0E-03 of total group release rate (3.10.E09) at - d
nutide tim after diacharge

Initieltc e ******noe.* d ****t g ** * 5 e **g ** d ******e ea
ae 79 3.331.06 3.30E+46 3.7711*0 7.3106 2.701446 3.473+06 3.64146

99 n 92.053109 1.621409 2.00.9 l.971.09 1.94.P 9
1.921409 1.39E1.9

n12 6 .6140 7.631.0 r.613* 7.201403 T.0OE1 6.10140 *1l408
bl24 3.72 107 2.551+07 2.43E147 .41107 3.3107 3.2714073.2118

sbil26 6.021*08 1.701 3 .6E0 3.66E108 551 O4 3.5403 3.35108
1139 Z~fll*O7 ~"'~& I:L'~& .617 I6iu0u 51:1f

cci35 1. 2403 1 061* 3 30E 1O08
* principal photon ources in group . Cotons/seec

man energy a .0850 mev. nuatle.s geaedi no i.s1 i Wof total growp rotesoe rote (S3.41393 at d*444CC
nuclide time eftor diacharga

Initial****e * d *****-* d Ose.s * d * Gas c *a*e . d. ******c d
te 99 V.392.08 7.lfEl0 7.091+8 7.00208E+48 *103 6.31140 6.721*03
an136 3.31.09 2.91409 2.361449 2.781409 23.70209 23.3E+09 3.553E09
tbl26 t.63107 o .33S*07 1.301E47 1.26E107 1.231407 I.19E+07 t.t6*E07
cbh26 2.3R1403 2.I1E18 2 2E+0 3.062408 2.001+03 1 9514S0 1.891-0O
cclii 2.761407 2.3E107 3.731.n 7 3.738+07 2.n2107 2.721*07 3.721407

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~page 300
0 principal photon course. In group 5. phetone/eec

man *nergy .1200 *v. nuclides exceeding I 1.0O3 of total group release rate (4.211.08) at * d
nucLid. ntacece ona 41:.fse.fteuiscarg:e..dnutd IMIta1Ot@""** d *-***** d ******* d *** * d *-***** d *** *** d
te 99 2.151*08 2.311*08 3.M7 U 3.14E+08 2.7E040 3.66108 23431.08
Wn16 3.051+06 7.32E+06 7.591406 7.3SE+U6 7.171406 6.961406 6.m7 06
b126 9.162406 3.513146 3.331*06 3.101*06 7.376406 T."41106 7.633*06

ebh2ld 1.551dS3 1 501403 1.461*03 1.42E108 1.37+303 1.341408 1.301E08
csli3 6.59406 6.59E*+06 6.531+06 6.571*06 6.561+06 6.551406 6.541*06

0 prIncipal photon *ouree in group 6 hatene/ec
mean energy a .1700 *ev. nuclides axcoadimu i.oh 5 of total group release rate (2.341E*0) at * d

nuclide J~ ctr discharga
Initalt******e d *****.* d ****e. d c****e*c *e*c* d' ****c * d

tc 99 9.111407 9.353107 9.26E*07 9.131E07 9.011407 er .38107 1.761*07
end2t 3 581U06 3.681406 3.38E*06 3.29E*06 3.l19106 3.1E006 3.011*06
ab2t 1.071*07 1.001*07 9.721E06 9.651406 9 .18106 3.921*06 36*64406
ablte 1.5614+08 J,.6l 1.461+08 1.602+*0 1.361+08 1.322408 1.231408

s135 V.253.05 .324*01 7.3233*05 7.32145 7.211405 7. 0105 7.191E05
0 principal photon courses In group r phatoa/sec

men energy * .3000 *ov mu ides exeeding m *of total group releaserote C3.95109 ct ***e*** 4
nuclide time afte discharge

initial******* d *a**** d "***** g *ct*ne * d *e.". c d
tc 99 7.023*06 6 92E106 6.*33106 6.741006 6.4146 6 51I.06 647.6306
*b126 6.4140+3 6. 0310 5.161*08 5.692*08 5.53140 5.37+08 5.32240
ebl26a 3.61E+09 3.32E109 3.71109 3.61*+09 3.501*9 3.460109 3.311409

0 principal photon course. In group 3 poetono/eoe
men energy a .6500 wev. nuclidec exceedlng 1.0e-w3 of total group reteaeo rate (1.431+10) at ***4 d

Muclide tice after dieaharse
initiala****** d ***O*O* d ****cec d ****ot d o***** d *** c*c d

Wbli6 3.551#09 3.321*09 3 .31e9 3.168*09 3.051409 3.961*09 2.881*09
sblZa 1.321*10 1.371*10 1.241.i0 1.301E10 1.0171*10 1131*10 1.10E+*0

0 principat photon coures In group 9 photons/eec
man energy a 1.1250 cav. nuclidac exeeding 1.0.33 o*f total group reloese rota t2.731O08)*t *ce... d

nuelide tia after discharge
tnitial****** d **ec*** d *eect ******* d ****.** d *c*as. d

eb126 1.111+08 1.0t +08 1 . 0 9.l P107 9.SS*07 9.1* 0E7 9.011*07
abl26c 2.091*0 2.621403 1.961*0s 1.911*08 1. 1 .EE01* 1.O:7511081

0 principal pheoton souree In group 10 pehotone/spg
men energy * .5750 mev. nuetids exceeding I.01- of total group release rate (2.002*07) at ****@e* d



Sep 03 15s63 1996 nile ENom tuff.eue BRA0080000-1717-6200-00021 REV 00 TACUEXNT NIX . Page 225

nuctide time after discharge*"*
lnitqltsss-c** d ***** d ****** d d **e*** d * **.d

eb126 243.E016 2.43IE06 1.37.E06 2.301406 2.+046 2 17.06 2.11106
.bl2dn 2. SE+07 2.801.0. 1.e4 13.0? i.fl57 I.731EOO

0 princIpal photen e6urce In grrup II ebetene/sec
mean energy * .0000 *v. maci ide exceeding 1.S - 3 of total group retease rate 15.401E.) at *t *-* d

euctide tim after discharge
Initiaie*C*aec d *ace-e 8 eea e 4- ae**es** g *--*** d *s****. d

b126 .771E-02 3.531-02 3.3- 1.33-02 1.-2 3B 11-02 3 .61E-0
ebi26m 6.241+00 6.021*00 5UE5 SSE10 1.8100 . 21400 5.36U*00 5 .211.0

0 principal pheton sourees In rup 1t phetene/eec
mean energy a .4000 mv. nuctides exeed no i. u ef tetet ereup retease rat* (5.41E-64) at COOS-e. d

euclid. i fe daiag
initiel****aa e * ac*** d *** c** d ecete ec..! , d *O ***8 d

..142 3.931-04 .931E-6 .93E-04 1.91-04 3.93-064 1.93-04 3.93 -04
am147 1.46E04 1.481-04 1.4t£-04 1.431-04 1.481-04 1.4C1-04 1.4SE 4

0 e rincipat phoetn sourcee In group 13 Phetonal0et
mean energy sa D030 *o. nuetides exceeding 1.61-si of tetal group reteaex rate (2.u41-04)t *--e* d

nuc lid* time altar discharge
initial**e***e d **e**a * d ****e * d *s*-**. 4 ee***! d **attO d

,.142 3.061-04 2.0C62-04 2.I61-06 3.061-04 2.06UE4 .061-04 .061-04
sa147 7.76-05 7e761r. 5 7.76r-85 7.761-0s 7.761-5 7.76-E5 7 .7W-O0

0 prIncipal photsn gourcee in group 14 Potonane4
mean energy * .2500 mav. nuct des exceeding 1.01-0 of total group r lease rete (1.45E-04) at d*-' d

nuclid. tim0 after discharge
initiale**ee** d ****0** d ******* 4 e**e****d 4 *eeoc.d. 4e*o*. d

cee42 l1e5-E04 1.SEU-14 1 .51-06 LEUE- 1e51-04 1.015E-4 1.051-04
sa147 3.96e-05 3.e96-03 5tE05 3. 1-03 e 6E-03 I.96E- 5 5.961-05

0 principal pheten eourees in group 15 P*etons/e"*
men energy a 3.7300 mev. nuclldes exceedaig 1.@-i of total group release rete (7.21E-05) at aecesec d

nuclid. time after discharge
Initialeto***e d **6*6*O * c*a*e*& 4 *-**-* 8 ***c** -d * 8

cel42 5 29E-05 S129E-05 5 291-05 5.39E-05 1.291-05 S.291-0 e S29E-0S
ea147 19E1-05 1.991-05 1.9E-05 1.991-05 51.9-Os 1.99E-05 1.991-05

¶ ~~~~~~~~~~~~~~~~~~~~~~~~page 302
0 prinepat photon *ources In group 16, Phatonxseee

mean *nergy a .2500 ov. nuclida ezxeeding 1.0£ 0 of total group rleanes retp t3.651-0S) at decocec d
nuclido tim ate ditchre

inltt*el*eec** d **d*- d ** 8 d ** *C* OF d. 8 ***d
ce142 2.651-05 2.65E-05 2.651-05 2.655-05 2.65E1 5 2 653-05 2.65E-03
ea147 9.971-06 9.97 -06 9.97E-06 9.97Et1l6 9.97 6 9.973-06 9.971-06

0 principal photon eourses in *reup 17. phtonssee
mean nery 4.7300 mv. nucildes exceedin no O1 -0 of total group release rate (1.531-05) at a d-cOCO d

nuc lida time ale diecitarga
Initiel****c * d ***c-** d *c*. e* d *c****e . 4 ag &" de *4ec** d

ce142 1 31-05 . 1.33E-05 1.33-05 1.331-15 1.33E I -S5 l 35-OS
mal4 5.e0016 U .OE-U 5.001-U 5.001-06 5.001-06 50 01 06 5.0s-06

0 principal photen sourees In group 1 hoteonselsec
eman energy a 5000 mov. nuctid.. exceeding 1.01-03 of total group release rat* (1.36E-05) *t de-caae d

eucilde tima *ter diecharg
Initial****e* d ***e*e* d o***** d ****e** 4 *eegos. d cecoec. 8

ee142 9.*1U-06 9.61-SE6 9.561 9UEU .6-06 9.6-6 9 .6E-06 9 .0S 06
sm147 3.711-06 1.?11.06 3.763-56 3.711-06 U 71-06 3.7 1E06 3.713-06

photon spectrum as a function of tim for heavy metals and their daughters Page 303

0 eas2ha fer-ffeld spit based an bSw 155 3.0o0ut, 20gwdud/tu 403 hb2e aS ue2
power 00 ma. hurnup. 16509.id. flux- 6.141+7 n0*2-esC

Oa e tinide pheten releese rates photonsleec
ass a fingle reacter assembly
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ano time tfter d¶st ..... i.... h
(Imp) I*** d * 11-** d *-** ** d I^** ******* d ******* d

1 OuE-e2 irn13 l 7nt-l2 1 X7E12I 61.,112 . E+1 a I3-12 IAUE012
3O.E-02 1.133E12 1.36E41, l.393:1I 1.43111 

1
.
4

E+11 1S9E 12 1
s5sDE-02 1.SE012 9 02E* .241.10 9.463:10 9. 1.0l

1.201-0`1 4.1 .. .4 S.r :3,*0 R C 43 : .81.S''11 ~ 91:7411 1p.96+1.,1 9211t.S0E 02 *. jsE12~ 2f .r71.p 1.523 .7E4 5 E 41.10 5.8-33: .9 521.1

6.501-01 *.513:11 1.651 1 : 16921: 1: .11 2.s51:11 21:1 1. 2.1SE-1111 140 .9:1 8331 .7:0 1.964109.21:1 I .51:0 .1:10
3.8100E 9.211:1 9.581: p.410 1. 1 1.4:1 1.91:1 1.11:1
2 1.9+OO 2 osE+1.1 s 1.99:10 s .06.10 uE * 2.131:10 .2011 S.E310 2.321410
1 35E:00 9.21:07 9.3:07 +l0 1£.Z:11 1.06E+14 1.09EMl0 1.124011
24.7 :00 191E:0 2 10 .5103 2.1E03 2.21:03 221-10 2. 21:0
25.50:00 1.78103 2.451:03 2.251: .121E:0 1 :0E3 1.8E-10 1.91:E03

0 nEtml 3*111:13 3.101:12 3. 312" 3.904112 4.032102 3.01E1:1 3.0:1+o242.11E- S0 S53E* 4.SE0 49e .6*53.Ee sEe Ee
* D nEees12EO Z 75*e 2. 33E'e ;MoEMO 119113 6s~e .2S~E# 6.GOE*

e mis/src 3.I71:12 4.06:11 4. 25E311 4.463E11 4.40811 641:113 *.911:E1
0 ac olda enery relies. rates. -*evfutt-sec

bhsu. * Singte reactor essembly
0

Omaen tieatrdiache.,
,!wv " nittIa**-*-@* d ***X**** d #** * d *"*** dg ******* d ****66* d

1.OE-02 1.6110+83 1: 1. 0 1.4147 1.1:07e 1.55E1407 1.11E+07
3.01E-02 5.48E+407 4.11:06 :0 2r :6 81td6 4.48106 4 571d6 4 .E+06
5.501-02 7 .71:07 5.07:06 s.201:06 5. 21.06 5.441404 9. 55106 *.4:O0
s.501-02 5.6:0EdS 2. 11:07 SE+10 2a99347 2.53:07 2. 71:07 2.411+07
1.203-01 7.991:08 6.701406 21:0:4 65E146 7.041:06 7.151406 7.24E+:6
1.703-01 4. 4 4Ed7 9.031:06 9.271:06 9 50E444 9.72340 96 93106 1.018407
300o-01 1E1 0 1.03:0 I. 101448 1.153:08 1.171:08 IEe 9 1.108
4.501-01 2.331408 1.231448 1.281:603 1:.10+8 1.4 4E*0 1.401:08 1.441:+0
1.13E+:0 3 .44340 9.418:07 9.96E:07 1:.033E8 1.06E408 1.t9eEA 1.12E-OEeEe 1 "Ee 1:6s1#07 l 1Ee l.sEe IZEe n+slsE:011.583:00 1.431408 1541448 1.00408#0 1.6108 1.711:08 1.4108 1.80:0
2.OE00 3.91OD 307 4.071rd7 4.22E147 16E347 4.51E+:07 4 2:07 4.740E+7
2.401E00 2.77 m07 2.88147 2.99+:07 91E07 3.19:E07 3. 28:07 3.S1E+07
2.OE00 1.243+06 1.043:06 1.08E446 1.123+06 1.151406 1.18E1:6 1.221+06
3.251+00 2.991+05 3.121405 3.24E0s 3.343:05 3.4SE:05 3.55:05 3.41E05
.75:00 3.4 66E401 3.2230E+1 .941Q1 2.793E01 2.676+:1 2.591E:1 2.533:01

4.25Ee0o 2.37:01 2.091+01 1.9214031 1.81401 1.73+3:1 1.3:01 .6401
4753440 1n14d 301 1.141401 1.111:01 1.08Ed01 .05:05 so~~do 1 S Edl SE118 r:13E 1.1E~e ~Sd l~l eE5.503E40 151 a j8141 71:01 1.191401 1.141:01 1.11s:01 1.09r3:0

00 total3.45309 4.19148 .108 8 4.573408 6.748:08 6.911:08 7.061:0
0 guma vautte 5.72E~1 9.711-02 1.e 01 1.03E-01 1.06E-01 1.OtE001 1.111-01

n utron source Intensity es a function of time page 3D4

0 *as2h: fer-field trit based en b&h lMIS. 3.ouit. 20gwd/atu 405 hleJ S uoe
alph-n neutron source, nutronm/sec/baasi
bal * single rector asemubly

Initial *i***i* d iii4i d i **&**** d ****e** d ******* d

eb210 1.71E-05 1.78 3 1.85E-05 1.91as5 19 -E05 2.02E-05 2.08Ed-5
bVl20 4.36-03 4.543-03 d *.711-03 4.71-4503 20 -03 5.14E-03 5.301-03
bWl2i 5.391:02 5.33E+02 5 .38102 5.7E02 r7142 5.3E:02 5.37r02
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bl212 2.93100 5.2Z1EE3 5.49E-05 5.75E-OS 6.01-E03 *.tnos *.5SEO3J
bi I3 .42E101 3.321+01 4.021E01 4.223401 4.421*01 3.621401 4'tlEI 1
bl214 1.98E00 2.061E00 2.14E.00 2. j1E0

0
2.281400 2.343*00 2It .40E

p210 5.31E403 1.59E103 5.10E403 LE0103 4.131E+40 6.36E403 6.53E403
p.211 .140C3 2 O 1-02 C 2 l3 2.121400 2
p212 .1500 2SE3 2 4 1:EE OZ 94E S 2 3.14-02 0.35E-
p.213 a.73E103 .0403 5.312403 j5*e 1.1140.
pe214 1.2 E D4 1.331E04 1.903404 * 4 2 09E+04 2.141E3
pe215 r t2E e2 t 61E+0 2 r.60E102 7.39302 7.591+02 7.531E02 7.53Ed02
p.216 1. 760 209E-02 2.19E-02 2 OE3-42 R40£1-2 2.511-02 2.67E-02
po21t a 39403 O .730403 9.O3140 9.3 -43 9.E103 9.9*33403 1.02E+04
*t217 5.103 3.274E03 .4401 3.611403 3.73E103 3. 9503 4.124E01
rn21S 2.3g 11 .001.00 .80030 0OE1D .0E440 .1OEC00 .001400
rn219 6.06102 6.051402 6.04u402 4.041*02 4.034E02 6 .03402 6.033402
rn220 9.2 1400 1.651-02 1.r4E-02 1842E-12 l.90E-021 C9RUE- 2.073-0Z
rn222 6.121*03 64.33140 6.61E*03 4.* 46*3 7 .0S103 7 25E-03 7.441+03
fr221 2.261403 2.39E+03 2.1114+03 9+103 2.74E103 2.S1S 03 3.003403
fr223 2.301-04 2.9-04 2.291-04 2.2E9-4 2.291.04 2.29-04 2.29l-04
rx222 1.04E-11 OE.0300 .603.00 .00100 .CE00 0 .003400 .003400
r223 3.511+02 3.501E02 3.501402 3649E402 3.49E102 3.491402 3.491*02
* 224 6 41E*00 1 173-02 1.231-02 t. E-02 1.341-62 1.40-02 1.4UE-02
r Z26 3.53303 3.731403 3 U403 4. * E+03 4.1E2103 4.243613 *.35E403
*c225 1.623403 1.713403 1.3 1ll4 1.90103 1:.93E103 2.507303 2.16E103
*c227 2.59E+10 2.511400 2.5214002..131400 E .57 400 2.H7of0 2 5710oo
:220 1.S5E-10 1.961-10 2.06E-10 2.1TE-10 2.21SE-10 2.38E-10 2.49E-10

tx226 1S41-ll .001400 E*1.00 .001400 .601.00 .10 0 0
tx227 3.371+02 3.3E602 3.J63*0Z 3.3E.02 JS.5E402 3.Ol3402 3SE.3102
th228 5.53400 9.3UE-05 1.04E-02 1.0lO-02 1J1E302 I.1EE-02 1.23E-02
0h229 9.49E402 1.001403 1.0403 1J.1E103 1.14E403 1.211403 1.264103
th2SO 3.33E103 3.31403 3.643033 .751.E03 3.371+03 3:.9103 4.071E03
th232 2.3S1-03 2.49E-03 2.303 M.7 03 2.90E303 3.043-0 3.11E-03
p I231 2.06E-OZ 2.061402 2.06E e2 .01302 2.01S402 2.05E102 2.0SE-02
ua230 1 4E5EI .00100 0 .0 0 0100 0000 OOE+00 .01400 O.E000
u231 1.07E-10 .OE*0400 .E0 0 .0E000 .001*00 .OE100 .OE00
u232 5.153+00 5.59E-04 1.43E-04 5.313-04 1.141-04 5.051 04 4.93E-04
uZ33 9.523402 9.9E102 1 .04303 1.09E303 1.133103 1 .O3 1. 22E03
u234 7.645E03 7.331E03 7.31E+03 7.21E303 7.1HUM03 7.110 I.1:3.E:03 4
u235 1.231402 1.231402 1.231+02 1.243+02 1.262.02 1. 2 1E2 .211402
.236 1.1714o3 1.171E03 I.1303 1.1703 1.10n3os .17 03 1.171E03

u238 3.301402 8.30JE02 8.304E02 S.30E402 S.OE102 8.30102 S.303402
np235 2.36E-09 .OOE00 .00E400 .C3E+00 .0DE.00 .0a440 .603400
np237 5.20E103 3.19E+03 3.191403 ).13E403 3.13E*03 3.1 31.3 3.17403
pu236 1.75C102 7.47E-04 7.29E-04 7.11-E04 U .931E04 6.r6E-04 6.591-04
pu257 2 351-09 .E00 00 .001400 O.E100 .00400 .00100 .OE-00
pu253 9.75103 1.0-10 1.671-19 2.131-25 .00E.00 .00E+00 .0100pa

neutron souree intensity as a function of time

0 ascahb for-field crit based an bgy MSl. JMOONt. 20gydtetu 40n h2e/ 35 UD2
alph- neutron saurc, neutrona/sec/basle

bai * snglet reactor asseebty

Initial *****" d "***** d **5455 d 4***** d ***** d ***l*** d

pu239 2.61E30 2.13 IM0 1.93105 1.713405 1 .2l.05' 1.331*05 1.201E01
pu240 9.153403 5.891+03 3.793+03 2.441403 1.571*03 1.011403 6.520402
pu241 * 05-EE3 2.22E1-is 1 5E-15 1.3E-15 6.02E16 7-14 1114 6.07-14
pu242 2.60E-02 2. 51E02 2.56E-02 1654E-02 2R52-E02 2.511-02 2491.02
pu244 5.011-23 1.901-23 4.:7E-23 7.66E-23 .53E-23 9.39E-23 1.02E-22
xx239 3.39E-13 .00100 .001O0 .0OE+00 .0E0400 OE.00 .001.00
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m240 5.32E-13 .001.O .001+00 .E0.00 .ODE0 000 .001.00 N
t6241 2.611.02 3.00E-01 4.291sE4 5.U00-07 7.31.10 3.91-l 2.76-1-l

eZ4la 1.741-04 2.221-13 2.831-22 3.6E-ji .001.00 .001400 .00100
cmii3 6.231E- 4.211-03 2.341-03 1.920 3 t1-03 1.73o-04 5.931-0
em2OI 5l.06-16 001.00 .001.00 .001,00 .001.0 .001.00 .0E+010

em242 3.331-01 6.39E1-l 3.78E-20 1.111-28 .E010 .001E00 .oE+O0
ma243 1.321-08 . o00100 .001.00 .so0100 .O0E+0 .0o01.0 .00.+00
sm200 5.23 es-05 O .001. 00 .001. 00 .001 00 .601.00 .601.0 0100
sm245 1.961-10 I39E-10 .9.911-11 t.06o-11 5.621-11 5-11 2.551-Il
su246 2.281-12 1.341-12 6.741-13 3.1-3 1.9-13 1.081-13 I.36l-14
n2Z47 1.241-18 1:.541-18l 1.341-18 1.31-18, 1241-18 1.243-06 14-is
sa243 3.n1-1 3.61-19 3.461-19 3.631-19 3.601-19 3.571-1 3 541-19
bk249 7.3 61-6 .601.E0 .001+00 .001E00 .0010+0 80E100 .001860
sf249 7.02 1-2 1.961-24 5.2391-2 .00E#00 .601.00 .001.00 .001.00
ifiSO 3.031-24 .001.00 .001.00 .001.00 .001.00 .001.00 .001.00
sf251 2.04E-28 .001800 .001+00 .001+00 00E+0 .00E1.0 0oE0.0

o totat 3.33EOS 3.001+0S 2.761+05 2.S1+.05 2.371+05 2.211.05 2.01E+.5
I page30

netron source Intenwity as a functlon of time

0 sasu bh far-f ~tod grit based on his IbSx.S 3.O0stt, 20g..d/atu 4002 h2o/ 32 aol
apontannus fission neutron sourcea nautronalaec/beal *

bails a singl reactor assembly

initial *** d *-* d d **** d d***-@ d d.*------ d *-***- d

tI,230 3.071-02 9.013-02 31-02 9.641-02 9.92E-02 1.021-61 1.041-01
pa231 2.53E-02 2.531E62 92.sE-02 2.57-02 2 .t57s-0z 257102 2.5715-02

232 31 7t-04 3.35E-08 3'351;-03 336E-08 3.11E-03 3.1E0-8 3 031-8
.434 1.601401 1 .591.01 I.571.01 1.56E.0I 1.541.01 1.531!01 1.521401
.435 1.301.00 1.5111400 1.51t.00 1.521400 1.5241400 1.S21400 1.531.00
u236 1.76.+02 1.76|E02 I.761E02 I.|r.c2 1.761402 I.76E+.2 1.761402
u237 1451-10 6.13-29 5.791-29 6.121-29 2.931-29 3.09 1-9 1.0o919
uRIS 1.71.0% 1.171.0% 1.171.0 1.173.0% 1.179.0% 1.171.*% 1. 171.05
ulil E1.111- .000E+0 .001+00 .01E+O .0E0100 .OOEOO .001+00

np236 1.001-07 9.79-01 9.551-08 9.311-03 9.31E-U 6.824-08 3.641-03
sp3 2.3711-09 6.5111-26 L291-35 .001.00 .00100 .0100 .010
39 2.351-06 4.36-14 2.951-14 1.991-14 1.3SE-14 9.101-15 6.15-815~26 1.13-03 5.06E-05 4.9MISS 4.311-05 0.691-05 4.571403 4.061-05

p.233 1.013 3.32E1- 3.0813E0 3.921E29 4.9413 940 .04
p29 1.311402 l.17E+02 1.031+02 9.171E.01 3.114E01 7.2i.0 6.0040I+0

pu24 86.031.04 3.921404 2.52.+04 1.621.04 1.OSE104 6.70194003 4.349103
2 1.061-04 .001E-17 5.701-17 4.0E-17 3.391-17 3.061-17 1.46E-IT

p~22 2.031.01 2.011401 2.C001.0 1.981.01 1.971.0l 1431.01 1.941.0I
p43 2.021-13 5.361-29 15.361-9 5.:361-29 5.361-fl 5.361-fl 5.361-39

.240 1 .201-17 1.01E-17 1.62E-17 1.3E3-17 2.041- A 17 2 05 I17
zls 1.O1E-01 1.E1-04 1.651-07 1.01E-100 1 21- 1.3 1 . 4 .06E-14

bm24m 3.38104 1.051-12 1341-21 1.71130 2.3 51 7 39 .0040 .0E0I0
sm2OS 5.541-06 1.141-15 1A461-24 1.911.jj .001400 .001.00 .001.00
auR0l 2.37-05 1.94343S 1.3130% 3.831 5 .981-06 4.043-06 2.733-06
am240 7.081-14 .001.0 .001.00 .001.60 .E0010 .0.0 .601.00
eal4l 1.661400 3.441-10 4.381-19 5.581-28 .00140 .0 .*000 .601.00
sm43 3.871E-16 .001.0 .901.0 .001.00 .001.00 j091000 .001.*00
sa.200 UEl-03 .001.0 _.SOI*00 .001.00 .001.00 .01.0 .0010
ca24l 5.301-lI 3.731-11 2.691-11 1.911-1 1.361-I1 9.701-12 6.901E-Il
smZO6 3.241-08 0.071-03 2.031-03 1.321-00 7.171-09 3.391-09 2.111-09
smI4l 6.091-12 6.043-12 5.991-1 5.12 5 2 5.91-12 5.341-12 5.791-212
sallO 3.251-25 2.751-25 1.3315 1.72 1.71-25 1.421-25 1.201E25
hk249 0.301-22 .001.00 .001.00 .00100 .001.60 Oq.00.0 .010
sf249 4.511-21 1.191-24 3.S15-28 3.301-32 2.191-35 5.751-39 .001.00
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612SO 2.231 .010 .010 AE.0040 .00.0 .010 030o tot 1.3..1.5 1.57E405 t.531485 1 .41E05 1.2340 ° 241.0` 1.202OE0

O ttat 5.134E05 4.581405 *.UdS .1.05 3.653405 3.451405 3.291E0O

aLpha-n sutrn aourca opectrum as a function o a tl3e
(.lftg reaction apectra for urantuu dioxide)

0 asz2hi far-fiald crit based an tM 1515l 3.O0wtZ, 20gwd/atu 501 h20r n1 uso
alpa n" neutron spectra. moutronlsceelbaosi

ba Is a Single reactor assebly

boundariesa m*v initial 0* " d "**"* d **d*0*0 d *0"0** d ******* d "***0** d

1 6.431+00 2.S01!0I .000100 .00E1.0 .000100 .00E1.0 .0001.0 .000E.00 .0001.00
2 3.003400 -6.431400 6.5511.04 7.9451.04 6.9653.04 6.4381.04 5.9833104 5.530E.04 5.2461.04
3 I.85 400 3.001400 1.35611.05 1.5731.05 `1.4521.05 1.333E.05 1.13991445 1.1571.05 1.0861.05
4 1.40.1.-00 *1.851.00 4.9341.04 3.4791.04 3.6063.0.4 .331.04 S.0893104 2.093E.04 2.7161.04
S 9.001401 .401400 1.304E*04 1.S501.04 1.#231.04 1.77301.04 1.6523.04 1.543E.04 1.449E144
6 4.400-01 *9.001391 1.144E.03 5.4311.03 5.4601.03 51.0471.03 4.6913.03 4.3323.03 4.113E443
7 1.003-01 4.00E-01 1.273E.03 05910E+'02 9.616142 '. 331.02 3.24031.2 7.7?163E02 7.243E1428 '.0E-02 I }.00-01 .300.0 8 004 +00 .800E040 .000E80 .008E0 .00E3$00 .g00g00
It 3.00303 1.701E-02 .0001.00 .0003.00 .0001.00 .0100 .IO: 00001.00 .0003.0 0.00014400
10 5.503-04 30oE0-03 .00010 000 . 0001+0 0 OO0E+0 .OOE 3 .OOE+ .0001.00 OOE00
11 1.001-04 * 5.50-04 .00.0 .00.0 .00.0 .00.0 .03.0 .03.0 .0300
12 3.003-05 *.0-04 .7000140 8S ' 00e gE£8 gE g3g .0001.0 . 0 . 3 .0 0 .g000300 .0001.0
13 1.003-05* 3.0030 56 * .00010 .00£00 .8000E30 .000.00 .oOOE00 *e00E00 80004E00
14 3.051-06 * 1HUT-0 .0E0040 .4000300 .00001.0 000 3.OE00 .0003.00 .0001400 .0001400
15 1.77M .5-06 .0001440 .000100 .000E.00 .00 03.00 .000 3.00 .0001.#00 .OE 00 03.00*O
16 1.30E:06 I 1t 106 8 000 .G003*00 .000*00 0003.E+00 .0001E00 O00E+00
17 1.133-06 *.305E07 .1OE.00 .000t.00 .0001.00 OOOE.00 .0003.00 .0003.00 . E00300
16 1.00-06 1.1318-06 8000S00 .U00 0 .S 800010 .08E000 .0gE0800 .000E800 .80E080

20 4.001-0 to t.00etd .001f0 .00030 .00n4 .00 il0 .01400S .0001.0 .0001 tu400 10 S e

2I 3.251-0? 4.003-07 .001.00 .0003.0 .01001400 .0003.00 .0003.00 0001.00 .0 01.0
.250'01-0'7 $- 3.25.0'7 .0003.200 .0001.00 .000100 .000E400 .000.0 .0004.00 .0001.0

231 1.001-07 * 4.250-07 .0000 .000C.00 .0001440 .0001.00 .0003.00 .0001.00 .000300

2 25 . J-03 - I30 7 3 .E00 01.+00 0001E.00 .0003.00 OOO0+00 1. l-800 .000140025 3 0.0. 5.001.03 .0001.000 .0001:0 .0040 00100 .0001400 .0003400 Q.E00030
26 1.0011-08 3.001-07 .0001400 .0003.00 .000100 HO0D.0 .0001.00 .0001.00 .0003.00

27 1.00E-8 5 .003E-0 .000.00 OOO.00 E+ 00 -OE+000 .0001.600 .0E+000 20000 .000.+00

29 S OoE S 1 78t 29 83E0E 8 00*0 000 88 8s 008 888E+0 I6 8gE0 880t 01 .800E t1

0 3.03841405 2.9993.05 O.HM1S0 2.5471.05 2.367105 2.2113.05 2.0763.05
1 s~~~~~~pontanaosu fiaslan neutron source spectrum mas a function of tim. page 303

0 saaZh: far-f lald grit based on hi. IMIS. 3.100.t. tOgwd/mtu 433 1.2of 31 us!
sapn~tane su f lsston nautron epoctra, noutronm//Delaaia

haSi: a single reactor aseembly
boundartoa, awv Initial @044000 d ******* d ***** d **"* d **** d 0000040 d

I 6.433.00 .2.001401 3.4381403 2.9673.03 2.6841.03 2.514E.03 2.5051.03 2.335E.03 Z.290E.03
2 3.00E#00 -6.431400 3.7683404 3.2793.04 3.9333.04 1.06001.04 2.6733.04 2.6003.04 2.1501044
3 1.053400 -3.00E#00 4.1063404 3.25583.04 3.2311.04 3.0271.04 2.0963.04 2.3113.04 2.7571.04
4 t.40E*00 1.353.O0 2.3271.04 2.0363.04 1.065E.04 1.7483.04 1.6723.04 1.6233.04 1.5921.04
5 9.001-01 1.403400 3.1943404 2.7921.04 2.555g.04 2.3931.04 2.2903.04 2.2231.04 2.1301.04
6 4.00-01 9.00E-01 3.5591.04 3.0363.04 2.03104 2.626E.04 2.5123.04 2.4393.04 2.391E.04
7 1.0001-01 4.001-01 7.0263.03 6.0651.03 15.4331.03 5.1421.03 4.9191.03 5.7751.03 5.6933103
a 1.70-02 *1.001-01 .0001400 .00014001 .8000300 . D00E.00 .0001.00 .0003.00 .8001.00
9 3.00E.03 .1.703-02 .0003.00 .0001.0 .0001.00 *0003E00 .0001.00 .0001.0 .OE00030
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10 5.51-01. 3.001-03 .0001.00 .0E1o0 .0O0E06o .000100 .01.00 .0000E0o .0001+00
1s 1.0`--14 .E01-04 .0 .00100 .00.0 .0001.00 .0001.00 .008E1o. .000E+10

S* 3 sG *16005.010D.OE eo~o.DE00 .80CE+4o OOE+oOO eOE oC12 3.00105 1m00e-04 .001.0 *0001.O O *9O0E1.0 .I68001.00 .8001.00 * .00 .00014013 1Oo.00-0 3.003-05 .0001.00 OCE 00o0f00! 8 01.0 .010 S00SO 0010
14 3.051 06 1.001-05 .0001 81.0 0 0 000100 .001E.00 .O0008E0 .0180
Is I.D106 .05-06 .0001.00 .0003E .1+0010 .00.0 .0001.00 .000E+00 .10:00o 0
16 t O.E-06 - 1.106 00.0E 0 00 0 a.00 000E0 *00.0 .0E+0.00 .000.00 *OE00
1? 1.13 06- 1.30E06 .1OE+0 C .0001.0 .0001.O .0001.00 .001 0 .0 00 .0OE00.O18 1.01-06 -1.i3106 .001.00 .001.0 .0001.4 .0001.00 .0001.00 * a010 .0010
19 n er00-0 * OOE e7 .00 00 .000100 .1001.00 .v00E010 .0001.00 .O0E0100 .08OE01o20400107 I. 6.0-07 .0001.0* 9000 0f D 0 001.0 0001.00 .6001.00 .0001.00 .0001.00
21 3.201-07 MOE.0710 .000100 jo001. .8001.00 .000E.00 *S00E.0 .0001.00 .0001.00
22 2.251-07 * s.8107 .000 *0e . 00 .0001800 .0001.00 .000100 .0001e00 .0001+00
23 1.201-07 . 3.2SE107 .80E0ee .S0901 00 .00E0D10 .e000E.00 .800.00 .001E+00 .000E.0024 5.001-01- * .001-07 .001.0E .000 .B+ 0 0.000. 401.00 .0001.00 .0001.00 .0001.00

2 S ee~vu 1 eDE@7 DE+oo OODE*eD ODOE*88 CtE*e OE000OEO eOEO
25 3.0E0-0 S. 5 0 U 0001.00 .0001.00 .o0+01 0.OE0o0 .0001.00 .O0OE+00 .0001.00
26 1.00E-0 - 3- eD0E0 .00100 0 .00.+00 C00E+00 .0001400 .00.0000 .0001.00 .00E000
27 1.001-l - 1.001-01 .4O0E# .000E.00 .1001.00 O .00E100 .0001.00 .O0E0100 00E0

0 1.1001.05 1.5651.0S 1.426E#05 1.3361.05 1.2781.05 1.2411.05 1.217E15

total (apIh-n ptwus n. flsson) huron soge. spetria as function f tl 03 309:rn:eaton spectra fr ureim dioxid)

0 as2hl ffr.-flId crit based an blm 15:S15 OOutSz ZOVWdjtu 40* h2e/ 8n uw2
wlitIrln lstctta.,neutrongSoc/(asia

basis a ing a re ator ass ty

boundaries, v m nitial m***OC d "***** d ***"** d *-**s* d ****-* d

1 6.431+00 2.004+01 3.43E1.03 2.9671+03 2.6841+03 2.10E03 2.405E+03 2.335E.03 901.OE0O3
2 3.0 -6.4300 1.0*21.05 1 *125E 9.9531.04 9.*33E804 .6 611+04 .1*91E+04 t 61.04
3 1.e551:0 * *3.80000 2. 66105 1.13s.05 1.651.0S5 1.63610+5 1.1291e05 1.638E.05 1.321.05
4 1.401400 - 1.351400 T. 04 5.7 1E#04 5.4711.04 5* 11.04 4. 7469104 4.5161.04 4.300E104
5 9.001-01 - 1.401400 5.9981.04 4.7421.04 4.4761E04 .1711.04 3 9421.04 3.7661.04 3.628E.04
6 4.00i101- 9.00E-01 4.13304 3.6291+04 3:149914 3:111E04 *8j1E+04 :1 404 2 031404
7 1.00-01 .40DE.01 S.291.03 6.92S1.03 6 9+3 6.13103 451+03 S 43 s0743E
0 1.701-02 - 1eo0 l eowo.1 00100 .0OO1O. .0001+00 .800E000 .0001.0 .00E440 90010 e 0
9 3OIOE.03 W 1.70E-02 .00E+000 .OE100 .0001.00 OO eOO .80E0100 O0E+0400 .000E100

10 I.01 0-e S 30- .0001400 .000.0 *9001.0 .0001O. .0001.00 .0001+00 .0001e00
1 3.001-06 * 1.1-so .0DOE1.0 .0001E40 .0001.00 .0001400 .000 .000.+00 . 1OO.*00
12 3.001-05 - 1.001-04 .0000 01 .000100E of eo000 0 o.0.+0 .000 8 .e000E00
13 1.00E-05 .100-05 .00DE0 . 0 0001.E00 .0001.OOE . 0 .0001E00 .400E601
14 0:1t 1 1DE W 6 .0001 .00 .0o0 .D00 0.E+ 014 + 01. .010 .0001.8

.000E11E.80 e oD~e oe3o .00 E+0O .100E. .0001400 .OE400
16 1.30-06 1.O3O-06 .000140 .0901E00 .0001 0 . 00010 .0001.+0 8000.0 .0001400
17 130E106 - 1.301-06 .0000 .0001.00 .0001480 .0ooE000 .000.+00 .0oO01.0 .0001+00
23 1.0 0 -06 . 130 o 000100 .00oE00 .000 1 00 .0001E00 .000E00e .000100 .00014019 6.013.06 - 1.300-06 .00.0 0040 0030 0010 .0100 .0100 .0001.0020 4.001-07 - 1.013-07 .014 901 .0E .001.0 E.0010 .0001400 .000100 .0001.00
21 3.25E-07 -. 4080 .01.001 0100 .o 1 001.00 .0001.00 .0001.00 .000100 .0001.00

22 22sE-07 - 1.25E-07 .0010 .000E100 00DoE00 OWE000 .o O0001 400 01.9 .000100
23 1 .0e-07 - 2X.5 7 C00t*00 e0 6 .6001.00 000E+.00 OOOE.0 O .000Eloo .000140022 2SoeE-07 3.25E-07 .8001* S0 .tOOE 001 eOE- O .eE+00 .eCoE+Oo 1ooE'e .000Ee0024 5.001-08 - 1.001-07 .001.0 .040 . .0010 .0001.80 .000190 60100 .0# 0001.000
25 eo4 e 501:3 1:IEOOE W 010 .OOE 0 BOv: OOE#GO .OCOE+60 .0O09+00 GCOE*00 .0OE e025 3.0-8.1010 00.0 .010 . 000E1.0 .0001.00 .0001.00 .0001.00 .0001.00
26 eeE0-90 3.0oE-0 .0001.00 .000300 .0001400 .ODE+o0 .0001+00 .00E01O .O0E+00
27 1.001-11 - 1.001-0 8030 .0001 .00, 800.09*0 .0001.00 .0001.0 .000 0 .0001.00

0 5.1841.015 4.5480 4.1823405 3.#83E.05 3."646305 3.514523.0 3.2921.05
m *ars sourees doterined 0

Ocese appLies the f511 ne photon date base
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meter p9oton library
in binry mode

C the sources include pih*etns of nuclides for...

l Glht *linte
.tinide.

0
0

gama source spacitum for Names lines (eas2t
11 . y day time of tha requested nuctidea

energy interval In mav photons I asetnd m*v / second

1.000E 02 to 5.D0000-02 6.9* 8.11 2.09421+10
5.40001-02 to 1.'000E0Ol 3.85611#1 2I0ns614e
1.000.E 01 to 2. 00001.0 1.1259E1l1 16984E146
2.000DE-01 to 3. 60 1.01 1.4458E111 3.82201410
3S.0OE-01 to 4. 00DEO.0 2.29711411 * 04009#l6
4.00001-61 to 6.000D0101 4.47091.10 23551+10
800001-C1 to e.001- *En l.n72111 I.21321.11
0.00E001.1 to 1.00E00100 1.08014+10 1.17251#1
1.00001+00 to 1.3300140 SA.412E0140 9.7 999140
1.33001.00 to 1. 8 +60000 4.80721.10 6.5588E10
1.66DOE400 to 2. 0000100 7.06451.10 1.2925EM11
2.0000E00 to 2. 50001 2069550+0 6 501.0
2.5000SE0 to 3.0000.0 4295 1 2151.E09
3.000DE#00 to 4.000010 1.0172 408 3.5e011.105
4.000000E+ to 5. 0000EOD 5.85901.03 2.8366E+04
5.0000DDOO to 6. 8.E00 0 2.3016E103 1.32341.04
6.5001E.00 to .0 00E10 *.4274E102 3.2099E403
8.00001E00 to 1.000E0101 9.27291+01 o.345s8.02
totals 2.03669112 7.01 32310

0
0 totalt energy fr nuel des uith spectrum date * 7.a123.11
0 ttl enorgy from nuctIdes with no epectrum dats a S.73401.01

0 results an Neimiuits o 71,' position Z, for time at*,, 8. ubcsasS2. (run position
tist lsenbi tare ld crit based on btv 152;15. 3.$out, eV dBmtu 801 hlo l S2 uo2

0 .toroinsted loglest unit no. 71 ith zero flatg record.
i * nereal ternin tnin of axecution 4

1. case position 2)


