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The isotopic composition calculations were performed for 26 spent fuel samples from
the Obrigheim PWR reactor and 55 spent fuel samples from 7 PWR reactors using the
SAS2H module of the SCALE4.4 code system with 27, 44 and 238 group cross-section
libraries and the SWAT code system with the 107 group cross-section library. For the
analyses of samples from the Obrigheim PWR reactor, geometrical models were
constructed for each of SCALE4.4/SAS2H and SWAT. For the analyses of samples from 7
PWR reactors, the geometrical model already adopted in the SCALE/SAS2H was directly
converted to the model of SWAT.

The four kinds of calculation results were compared with the measured data. For
convenience, the ratio of the measured to calculated values was used as a parameter. When
the ratio is less than unity, the calculation overestimates the measurement, and the ratio
becomes closer to unity, they have a better agreement. For many important nuclides for
burnup credit criticality safety evaluation, the four methods applied in this study showed
good coincidence with measurements in general. More precise observations showed,
however: (1) Less unity ratios were found for Pu-239 and -241 for selected 16 samples out
of the 26 samples from the Obrigheim reactor (10 samples were deselected because their
burnups were measured with Cs-137 non-destructive method, less reliable than Nd-148
method the rest 16 samples were measured with); (2) Larger than unity ratios were found
for Am-241 and Cm-242 for both the 16 and 55 samples; (3) Larger than unity ratios were
found for Sm-149 for the 55 samples; (4) SWAT was generally accompanied by larger
ratios than those of SAS2H with some exceptions.

Based on the measured-to-calculated ratios for 71 samples of a combined set in
which 16 selected samples and 55 samples were included, the correction factors that should
be multiplied to the calculated isotopic compositions were generated for a conservative
estimate of the neutron multiplication factor of a system containing PWR spent fuel, taking
burnup credit into account.

Keywords: Correction Factor, Burnup Credit, Isotopic Composition, PWR Spent Fuel,
Tolerance Limit Factor, Normality Test
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1. Introduction

It is known that an application of burnup credit in the spent fuel management is
economically beneficial if the nuclear criticality safety is ensured in the allowable limit.
Since the burnup credit safety analysis is essentially based on nuclide inventories in a
system under consideration, the prediction of the conservative isotopic composition is very
important for burnup credit criticality safety analysis. One of the methods of the
conservative isotopic composition determination is the application of the correction factors
which are obtained by statistical analysis on the basis of the calculated and measured
isotopic composition of PWR spent fuel. The conservative composition can be easily
obtained by multiplying the calculated isotopic composition by them.

Since ORIGEN?2 code[1,2] is world-widely used for the inventory calculation, the
comparison of ORIGEN?2 calculation resuits with the experimental data has been studied in
a lot of papers. Although some papers have shown the comparison results of ORIGEN2-
calculated composition with the experiments, the correction factors of isotopes contained
in PWR spent fuel for conservative criticality calculation was not studied in the papers[3-
11]. The experimental isotopic compositions of Mihama-3 and Genkai-1 spent fuel with
assembly-averaged burnup from 8,400 to 38,600 MWD/MTU were presented in the
references[3,12] and compared with SRAC-FPGS[3] and ORIGEN2 calculation results,
respectively. The correction factors for ORIGEN2 composition calculation were
determined and presented in reference[13] on the basis of experimental data of PWR spent
fuel isotopic compositions [2,14].

SWAT(Step-Wise Burnup Analysis Code System)[15,16] which has been developed
by Tohoku Univesity and JAERI can generate effective one-group cross-section sets for
ORIGEN2.1 calculation. In comparison of SWAT and ORIGEN2.1 results, SWAT has
seemed to be more precisely predict nuclide composition of the latest PWR assemblies
than ORIGEN2.1[15,16].

Hermann et al. presented the validation results of SCALE4.2 (modular code system
for performing standardized computer analysis for licensing evaluation version 4.2)

SAS2H(shielding analysis sequence No 2 )[17] module and the 27 group cross section
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library using 19 spent fuel experimental concentrations in 1995 [14]. DeHart et al. updated
the results using 38 spent fuel experimental concentrations and 'presented the correction
factors of 39 nuclides in 1996 [18]. Isotopic validation for actinide-only burnup credit
using 55 spent fuel experimental data were presented in a U.S. DOE report in 1997 [19].

Isotopic validation of the SCALE4.4 SAS2H module with 27, 44 and 238 group
cross-section libraries which are available was carried out for fifty-five chemical assay
data[20]. A statistical treatment was performed to determine biases and corresponding
uncertainties based on the benchmark set of chemical assay data, which gave rise to
conservative correction factors for each isotope. Isotopic correction factors were then
obtained on the basis of the measured and calculated concentrations of 38 isotopes for both
selected actinides and fission products(FPs) [20].

In this work, using SAS2H with 27, 44 and 238 group cross-section libraries and
SWAT with 107 group, the isotopic compositions are calculated and compared on the basis
of 26 Obrigheim samples[21,22] and 55 experimental samples of PWR spent fuel of seven
plants: Yankee Rowe, Mihama-3, Trino Vercellese, Turkey Point, Calvert Ciiff, H. B.
Robinson, and Obrigheim. Finally, the correction factors are generated on the basis of the

measured-to-calculated ratios.
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2. Experimental data

Fifty-five PWR spent fuel experimental samples of seven reactors and 26 Obrigheim
spent fuel samples have been published to be available for the determination of isotopic
correction factor.

2.1. 55 Experimental Samples

Fifty-five chemical assay data were obtained from fuel assemblies discharged at
seven different nuclear reactors: Yankee Rowe, Mihama-3, Trino Vercellese, Turkey Point,
Calvert Cliffs, H.B.Robinson, and Obrigheim as shown in Table. 2.1. Validation analysis
results of the chemical assay data for all but Yankee Rowe and Mihama-3 were presented
in the ORNL report [18]. All the chemical assays above-mentioned also were analyzed and
described in the U.S. DOE report[19]. Operating parameters for each sample were
presented in Table 2.2. Initial enrichments and burnups, which are important parameter for
concentration calculations, range from 2.453 to 3.897 wt% and from 6.92 to 46.46 GWd/tU,
respectively.

2.2. 26 Obrigheim Spent Fuel Samples[20,21]

The Obrigheim Nuclear Power Plant, operated by KWO, was equipped with a
pressurized water reactor rated at 350 MW(e). Six fuel rods were chosen for examination.
The fuel assemblies BE 124 (average burnup of 29,000 MWd/tU) and BE 210 (average
burnup of 30,000 MWd/tU) selected for post-irradiation analyses were composed of 180
rods with initial U-235 enrichment of 3.00 wt% and 2.83 wt%, respectively. In Table 2.3
the main characteristics of the fuel assembly were presented. Although 27 experimental
samples of Obrigheim spent fuel composition were included in the SFCOMPO
database[21], only 26 samples were used for this work because one sample didn’t have
absolute isotopic composition data but ratio data.

2.3. Reliability of Experimental Data

Since the correction factors are determined on the basis of the experimental data, the

reliability of the experimental data is very important for the assurance that the generated

correction factors are applicable to burnup credit criticality calculation. Some of 55
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experimental samples mentioned above were measured during 1960 — 1980. Considering
the lower level of measuring technique in that time than now, the experimental data might
be unreliable.

It is obvious that total depletion amount of actinide nuclides, the difference between
the charged and discharged actinide amounts, are linearly proportioned to burnup. In Fig.
2.1 seven depletion amounts obtained from seven different institutes’ experimental data are
compared on the basis of the calculation values which are obtained by using SAS2H with
44 group cross-section library. It might be considered as a kind of inter-comparison. Fig.
2.1 shows that most experimental data appears closely to the line of the relative error of
zero and Mihama-3 and Yankee Rowe experiments are more apart from the zero line than
others. But the relative errors are not too much large to exclude two institutes’
experimental data. Although Trino Vercellese’s experimental data had been expected to
have a large error because those are measured in 1964 and the oldest of the published
experiments, all data are around zero line within +3 % as shown in Fig.2.1.

The measurements of 26 Obrigheim samples were carried out at both Ispra and
Karlsruhe Establishments. As shown in Table 2.4, Samples E3-P4, G7-P1, G7-P3 and G14-
P3(1) were measured both institutes simultaneously. Since two measured burnup values of
G7-P1 are much different, one of two institute’s measurements must be not correct. As
reported in reference[12], Karlsruhe’s result might be not reliable. In the case of E3-P2, the
burnup values measured with Nd-148 is also much different from that of Cs-137 non-
destructive method. Therefore, it is expected that a big difference between experimental
data and calculated values will appear in the cases. In this work, the depletion calculations
were carried out on the basis of the burnup values of Nd-148 method which are known as
the best burnup estimation method.

Recently, isotopic compositions of PWR and BWR spent fuels were measured in the
PIEF(Post Irradiation Examination Facility) of JAERI. The experimental data are expected

to be useful for the verification of the experimental data mentioned above.
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Table 2.2. Operatin

Parameters for 55 S
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ent PWR Fuel Samples

. . Coolin, Axial Water
Reactor | Asembiytp | Sulaton | Envichment | bunup | S f | con [~ D Density
(@ (cm) uel Cladding Coolant (glem’)
E6-C-f6 yal 3.400 15.95 281.5 220.22 771.3 559.1 548.7 0.770
E6-C-f6 ya2 3.400 30.39 717.0 138.94 889.5 560.2 540.8 0.783
E6-C-f6 ya3 3.400 31.33 281.5 57.66 876.6 550.8 531.7 0.797
Yankee E6-C-f6 yad 3.400 20.19 281.5 17.02 787.1 540.6 528.0 0.803
rowe E6-SE-c2 yas 3.400 32.03 281.5 138.94 889.5 560.2 540.8 0.783
E6-SE-c2 yab 3.400 3141 281.5 57.66 876.6 550.8 531.7 0.797
E6-SE-e4 ya7 3.400 35.97 281.5 138.94 889.5 560.2 540.8 0.783
E6-SE-¢4 ya8 3.400 35.26 281.5 57.66 876.6 550.8 531.7 0.797
86b02 mil 3.208 8.30 1825 923.0 600.4 560.4 0.752
86b03 mi2 3.208 6.92 1825 863.0 633.6 593.6 0.679
86205 mi3 3.208 15.36 1825 823.0 611.7 71.7 0.730
86g03 mi4 3.203 21.29 1825 933.0 6254 585.4 0.700
Mihama-3 | 86g07 mi5 3.203 14.22 1825 863.0 600.3 560.3 0.755
86c03 mi6 3.203 29.50 1825 863.0 600.3 560.3 0.752
87c04 mi7 3.210 32.20 1825 891.0 607.0 567.0 0.739
87c07 mig 3.210 33.71 1825 905.0 600.8 560.8 0.751
87¢08 mi9 3.210 34.32 1825 913.0 625.9 585.9 0.698
509-104-M11-7 trl 3.897 12.04 10 79.2 1001.0 570.0 543.0 0.780
509-032-E11-4 tr2 3.130 15.38 10 158.5 1015.0 570.0 557.0 0.755
509-032-E11-7 tr3 3.130 15.90 10 79.2 1001.0 570.0 543.0 0.780
509-032-E11-9 tr4 3.130 11.53 10 26.4 927.0 570.0 537.0 0.789
509-069-E11-1 trS 3.130 12.86 10 237.7 915.0 570.0 563.0 0.737
509-069-E11-2 tré 3.130 20.60 10 211.3 968.0 570.0 561.0 0.741
Trino 509-069-E11-4 tr7 3.130 23.72 10 158.5 1015.0 570.0 553.0 0.755
Vercellese | 509-069-E11-7 tr8 3.130 24.30 10 79.2 1001.0 570.0 540.0 0.780
509-069-E5-4 tr9 3.130 23.87 10 158.5 1015.0 570.0 553.0 0.755
509-069-E5-7 trl0 3.130 24.55 10 79.2 1001.0 570.0 540.0 0.780
509-069-L11-4 trll 3.130 23.93 10 158.5 1015.0 570.0 553.0 0.755
509-069-L11-7 trl2 3.130 24.36 10 79.2 1001.0 570.0 540.0 0.780
509-069-L5-4 trl3 3.130 24.33 10 158.5 1015.0 570.0 553.0 0.755
509-069-L3-7 tri4 3.130 24.31 10 79.2 1001.0 570.0 540.0 0.780
D047-MKP109 cal 3.038 27.35 1870 13.2 922.0 595.0 570.0 0.731
D047-MKP109 ca2 3.038 37.12 1870 27.7 922.0 595.0 570.0 0.731
D047-MKP109 ca3 3.038 44.34 1870 165.22 922.0 595.0 570.0 0.731
Calvert D101-MLAQ98 ca4 2.720 18.68 2374 9.10 922.0 595.0 570.0 0.731
Cliffs D101-MLAQ98 ca5 2.720 26.62 2374 24.50 922.0 595.0 570.0 0.731
Units 1 D101-MLAQ98 cab 2.720 33.17 2374 161.90 790.0 620.0 557.0 0.757
BT03-NBD107 ca7 2.453 31.40 2447 11.28 841.0 620.0 558.0 0.757
BT03-NBD107 ca8 2.453 37.27 2447 19.92 873.0 620.0 570.0 0.733
BT03-NBD107 ca9 2.453 46.46 2447 161.21 816.0 620.0 557.0 0.758
D01-G9 tk1 2.556 30.72 927 880.0 620.0 558.0 0.757
Turkey D01-G10 tk2 2.556 30.51 927 910.0 620.0 570.0 0.734
point 3 D01-H9 tk3 2.556 31.56 927 790.0 620.0 557.0 0.758
D04-G9 tk4 2.556 31.26 927 841.0 620.0 557.0 0.758
D04-G10 tkS 2.556 31.31 927 873.0 620.0 570.0 0.758
N-9B-S rol 2.560 16.02 3936 743.0 595.0 559.0 0.687
H.B. N-9B-N ro2 2.560 23.81 3936 830.0 595.0 559.0 0.687
Rorinson | N-9C-J ro3 2.560 28.47 3631 883.0 595.0 576.0 0.656
N-9C-D ro4 2.560 31.66 3631 923.0 595.0 579.0 0.650
170-94 orl 3.130 25.93 10 846.0 605.0 572.0 0.728
172-92 or2 3.130 26.54 10 841.0 605.0 572.0 0.728
Obrigheim 176-91 or3 3.130 27.99 10 849.0 605.0 572.0 0.728
168-86 0b4 3.130 28.40 10 859.0 605.0 572.0 0.728
171-89 0bS 3.130 29.04 10 867.0 605.0 572.0 0.728
176-90 orb 3.130 29.52 10 771.3 560.2 540.8 0.783
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Table 2.3. Design Specifications for Obrigheim Spent Fuel

Design Specification Value

Fuel Rod

-Pellet Density 10.422 g/cm’

-Pellet Diameter 0.9040 cm

-Cladding ID 0.9318 cm

-Cladding OD 1.0760 cm

-Pitch 1.4300 cm

Assembly

-Rod No 180

-Array 14x 14

Table 2.4. Operating Parameters for 26 Obrigheim Samples
Calculation Sample ID Measurement { Enrichment Burnup L:c’:li:;:m Temperature("C)
Sample ID Institute (U-235wt%) | (GWdA/tU) (cm) Fuel Cladding | Coolant

orl D1-P1 Karlsruhe 3.00 21.17 15.0 900.0 600.0 556.3
or2 DI1-P3 Ispra 3.00 33.75 143.5 | 900.0 600.0 570.5
or3 E3-P1 Ispra 3.00 20.18 15.0 900.0 600.0 556.3
or4 E3-P2 Karlsruhe 3.00 35.10 31.5 900.0 600.0 557.0
ors E3-P3 Ispra 3.00 36.26 143.5 | 900.0 600.0 570.5
orb E3-P4 Ispra 3.00 30.89 2315 | 900.0 600.0 582.8
or7 E3-P4 Karlsruhe 3.00 30.94 231.5 900.0 600.0 582.8
or8 E3-P5 Ispra 3.00 22.86 258.5 900.0 600.0 585.0
or9 G7-P1 Ispra 3.00 17.13 15.0 900.0 600.0 556.3
oriQ G7-P1 Karlsruhe 3.00 22.70 15.0 900.0 600.0 556.3
orll G7-P2 Ispra 3.00 25.83 31.5 900.0 600.0 557.0
orl2 G7-P3 Ispra 3.00 31.50 143.5 900.0 600.0 570.5
orl3 G7-P3 Karlsruhe 3.00 31.14 143.5 900.0 600.0 570.5
orl4 G7-P4 Ispra 3.00 27.71 231.5 900.0 600.0 582.8
orls G7-P5 Karlsruhe 3.00 25.81 258.5 | 900.0 600.0 585.0
orl6 MI14-P1 Karlsruhe 3.00 15.60 15.0 900.0 600.0 556.3
orl7 M14-P3 Ispra 3.00 29.36 143.5 900.0 600.0 570.5
orl8 MI14-P4 Karlsruhe 3.00 24.90 231.5 900.0 600.0 582.8
orl9 G14-P3(1) Ispra 2.83 38.10 132.8 | 900.0 600.0 568.8
or20 G14-P3(1) | Karlsruhe 2.83 36.88 132.8 | 900.0 600.0 568.8
or2l G14-P4(1) Ipara 2.83 35.64 220.6 { 900.0 600.0 581.6
or22 G14-P5(1) Ispra 2.83 30.16 242.6 | 900.0 600.0 583.8
or23 G14-P5(2) Ispra 2.83 24.22 254.7 | 900.0 600.0 584.8
or24 K14-P1 Ispra 2.83 25.45 15.0 900.0 600.0 556.3
or25 K14-P3(1) Ispra 2.83 36.67 132.8 | 900.0 600.0 568.8
or26 K14-P4(1) | Karlsruhe 2.83 32.90 220.6 | 900.0 600.0 581.6

* Cooling Time: 0.0 day
*Cooling Water Density:
-SAS2H: 0.8238 g/cm?

-SWAT: water density, corresponding to the coolant temperature, is calculated in SWAT.
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Fig. 2.1. Relative Errors of Total Depleted Actinide Amounts against Burnup except
Effects of U-238.
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3. Characteristics of SAS2H Module and SWAT Code System

3.1. SAS2H

SCALE(Modular Code System for Performing Standardized Computer Analysis for
Licensing Evaluation) is a well-established code system that has been widely used in
away-from-reactor (AFR) applications for spent fuel characterization via the
SAS2H(Shielding Analysis Sequence No.2) analysis sequence. SAS2H is a multicode
sequence that determines the isotopic composition of spent fuel using the ORIGEN-S
code[22] for depletion and decay calculations and a 1-D neutronics model of an LWR fuel
assembly to prepare burnup-dependent cross sections for ORIGEN-S.

The process used by SAS2H in calculation of spent fuel isotopes is illustrated
schematically in Fig. 3.1. The calculation starts with input-specified data describing a fuel
assembly as it is initially loaded into a reactor. The initial composition, average
temperatures, geometry, and time-dependent specific power of the fuel assembly are
required. The SAS2H sequence performs 1-D neutron transport analysis of the reactor fuel
assembly using XSDRNPM and a two-part procedure with two separate unit-cell-lattice
models.

As shown in Fig. 3.1, the first model is a unit fuel-pin cell from which cell-weighted
cross sections are obtained. The second model represents a larger unit cell (e.g., an
assembly) within an infinite lattice. The larger unit cell zones can be structured for
different assembly designs to account for assembly-specific attributes (i.e., water holes,
burnable poison rods, etc.). Problem-dependent resonance self-shielding of cross sections
is performed prior to each XSDRNPM calculation using the BONAMI and NITAWL-II
codes. The neutron flux spectrum obtained from the second (assembly) unit-cell model is
used to determine the appropriate nuclide cross sections for the burnup-dependent fuel
composition. The cross sections derived from XSDRNPM calculations at each time step
are used in an ORIGEN-S point-depletion computation that produces the burnup-

dependent fuel compositions to be used in the next spectrum calculation.
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This sequence is repeated in user-specified burnup steps for a complete assembly operating
history. The buildup and decay of nuclides in the fuel assembly is then computed by
ORIGENS-S in the final pass based on the assembly's cooling time (i.e., the period of time
after final exposure time). The neutron flux used to produce the ORIGEN-S cross sections
is based on a radial average of an infinitely long uniform assembly with characteristics per
input specifications. These specifications (e.g., burnup, specific power, moderator
temperature, etc.) can be representative of any axial location along the fuel assembly or an

axial average of the fuel assembly.

3.2. SWAT

SWAT is an integrated burnup code system, which are developed for analysis of post
irradiation examination, transmutation of radioactive waste, and burnup credit problem.
Fig. 3.2 shows the flow of analysis by SWAT. In SWAT calculation, the total burnup
history is divided into burnup steps. SWAT calculates the neutron spectrum and effective
cross sections with the SRAC code system[24] for each burnup step, prepafes a one
grouped cross section library for ORIGEN2, and performs burnup calculation with
ORIGEN2 using that new library. SWAT consists of four codes: SRAC, ORIGEN2,
TABMAK, and LIBMAK.

SRAC is a neutronics code widely used in Japanese research institutes. ORIGEN?2 is
one of the most famous point burnup codes. LIBMAK and TABMAK prepares libraries for
ORIGEN? using a calculated result of SRAC. TABMAK prepares input data for SRAC
and ORIGEN?2 from the result of ORIGEN2 for the next burnup step. Moreover, SWAT
contains cross section library based on JENDL-3.2 [25], and decay and fission yield
libraries based on JNDC FP library second version[26]. This means that we can carry out
burnup calculation of more than thousands of isotopes by ORIGEN?2 using the latest cross
section libraries prepared by SRAC considering changes in the neutron spectrum and

effective cross sections during the burnup.
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4. Methods of Correction Factor Determination

The correction factors are determined on the basis of ratios of the calculated and
measured data. Tolerance limit method and linear regression method are taken into
accounted in this work.

4.1. Tolerance Limit Method[27-29]

Differences between calculated and measured isotopic compositions for any given
fuel sample can be assumed to result from both the random fashion relative to modeled
parameters and the random error associated with experimental measurements.

Given the measured isotopic composition and the corresponding calculated
composition for an isotope, the ratio of the measured composition to the calculated isotopic

composition for the isotope may be defined as

= (1)
X, =]—
Y Cl]

where E; and Cj; are experimental value and calculated value for the nuclide i and sample j
of the different initial enrichment, burnup, or/and cooling, respectively.
It is necessary to estimate the population mean and variance in terms of the mean and

variance of a subset of samples selected to represent the entire population. The mean and

the sample variance of the sample set for the nuclide i are given as X, and s, respectively,

where for a sample set comprised of N; samples,

5=y @)
X, = 2N

N, L —%)?
$2 = [va_ﬁ)_} 3)

Jj=1
For a set of normally distributed data points, one may use a tolerance interval

approach to assign a tolerance factor ky” value for N;. Under this approach, for a given o

and v, there is a probability 1y that a future value of %— will lie within the range X*ky7s;,

i
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with an o confidence.

- E/ | __
X~ kﬁ;"si < [E’; <X+ kﬁ’f”si 4)
i
where C] is a calculation value and E] is the corresponding measured data, true value.

References [27,28] provides tabulated values of k7 for common values of o and 7y and

for a range of values of N; By multiplying C; to eq.(4), the upper bound and lower

bound of the true value are expressed by the following.
C/-(% ki )< EI<Cl- (7 +k57s,) 5)

In a spent fuel criticality calculation, a conservative approach in the prediction of the
neutron multiplication factor, k.4 is to assume the maximum concentration of fissile
isotopes combined with the minimum concentration of non-fissile isotopes, to set an
uppermost expected limit on k., Thus for a set of isotopes present in a. criticality
calculation, one can determine the limiting isotopic composition by using a correction
factor appropriate for each isotope. These correction factor may be written for each isotope
ias

fi(fissile) =%, + ky”s;, or (6)

fi(non— fissile) =x, — ks, (7

The correction factors are applied conservatively to ensure that criticality safety
evaluations employing the burnup credit method result in an overestimated value of the

neutron multiplication factor for the system being evaluated.

As the number of experimental measurements increases, the terms s; andkﬁ'ywill

generally decrease. Isotopic correction factors based on a limited number of experimental
measurements are, therefore, excessively conservative, though the conservatism is

statistically justified.
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4.2, Linear Regression Method[19,27]
| Having established the trends associated with the isotopic data, the correction factor
for each isotope can now be determined. The correction factor for each isotope is
determined to assure that the isotopic concentration is conservative. This implies adding an
appropriate uncertainty to the fissile isotopes and subtracting the uncertainty in the
absorber isotopes. The appropriate uncertainty is found using the prediction interval
technique. This technique establishes an interval around the mean prediction in which there
is 95 % confidence that the next observation will be within the interval. For this application
only one side of the interval is of interest. Therefore, the uncertainty is established in a way
that there is a 95% confidence that the next observation being above (absorbers) or below
(fissile 1sotopes) the corrected isotopic concentration.
The generic correction factor formula for isotopes which exhibit trends with respect
to one or more parameters such as burnup, initial enrichment, specific power and a
multiplication value of the nuclear parameters is also determined based on a prediction

interval. Therefore, the 95%-confidence correction factor is:

m m Iq’_2 SS
fbuc=1‘0+2bj*Hj_t95,n—m (1+Z nj 2) £

- e 2 n-m
J=l =l Zi:l hﬂ

®)

Where

88, =Y (x=1=3" b *h)

m= number of parameters against which the specific isotope exihibited trends

b= the linear slope for the trending parameter j

Hj= the value of trending parameter variable j

hi= the value for trending parameter j for the ith sample (The 4;; values are predetermined

by the samples set.)

n= number of data points
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4.3. Statistical Tests

Two methods mentioned above can be used to determine the correction factor when
the samples data pass the statistical tests. Although only normality test.is required for
application of tolerance limit method, in the case of linear regression method, additionally
constant variance and power of s=0.05 test in the case of 95 % confidence level are
required.

On the basis of the calculation value of SAS2H with 44 group cross-section library
for 55 experimental samples, statistical tests have been preliminarily carried out. A few
nuclides passed all three tests, which seemed to be resulted from the lack of experimental
data. In this work, therefore, only tolerance limit method is applied to the determination of

correction factors under the assumption of an approximate normal distribution.
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S. Isotopic Composition Calculation for 26 Obrigheim Spent Fuel
Samples
Using SAS2H and SWAT, isotopic compositions were calculated for 26 Obrigheim

spent fuel samples.

5.1. Input Preparation

SWAT input was prepared using a fortran program which can read SFCOMPO data
file. The basic nuclear parameters, cited from SFCOMPO database, such as fuel pellet and
cladding radii, pitch, inlet and outlet temperatures, etc. were inputted in the program. The
temperature at the axial location of the sample was also calculated in the program under
the assumption of sine-curve power distribution. The depletion time step number per cycle
was chosen to be 12 for the ORIGEN?2 calculation. For the SRAC calculation, the cross
section updating number per cycle was chosen to be 12. Two numbers were fixed for all
SWAT calculations of 26 samples. The fuel design specifications and nuclear parameters
which were used in the SWAT input were presented in Table 2.3.

A fortran program was made to generate SAS2H input on the basis of SWAT input
and additional specification data such aS assembly pitch, guide tube inner and outer

diameters.

5.2. Comparison of Calculation Results with Experimental Data
5.2.1. Comparison of U-235 Measured-to-Calculated Ratio

Trend of U-235 measured-to-calculated ratio against each sample is shown in Fig. 5.1.
The ratio is much higher than 1.0 in the case of samples 4 and 10. On the other hand, the
ratios of samples 20-22 and 26 are much lower than 1.0. Although four kinds of calculation
resulted different values on each sample, the trend patterns are similar to each other. It
means that calculation mechanism and cross-section data are similar to each other. As
shown in Fig. 5.1, any SWAT-calculated composition values except sample No 4 is a value
between the minimum and maximum of three composition value which were calculated

using SAS2H with 27, 44 and 238 group cross-section libraries.
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5.2.2. Comparison of the Relative Errors

The relative errors of the calculated U-235 concentration are shown in Fig. 5.2.
Maximum errors appeared to be about —25% at sample No 4 and about 30 % at sample No
26, respectively. The effects of axial location of the sample position are compared in
Fig.5.3. As unexpected, the relative errors of the end point samples appeared to be rather
smaller than the results of the fuel center area. It means that SAS2H and SWAT can take
into account the spectrum hardening effect at the end of fuel rod very well. The big error of
U-235 composition seems to be resulted from the inaccuracy of experimental data.

The relative errors of 16 nuclides which are separated into two initial enrichments and
sorted against burnup in each part are shown in Figs. 5.4 — 5.19. The trend of the relative
errors against burnup does not seem to be shown clearly in the Figs. The results of SWAT
are under-estimated for all nuclides except U-235, U-238 and Pu-240 in comparison with
three results of SAS2H. Specially, it is outstanding that the Pu-239 and Pu-241 relative
errors of four calculations are over-estimated.

The relative error predictions of higher actinides such as americium and curium are
much larger than the expected. It is necessary to certificate the validation of the experiment
data. Uranium, plutonium and actinide compositions are compared in Figs. 5.20 — 5.22. In
the cases of uranium and actinides, the U-238 composition is not included. If the
composition was included, other nuclide trend could not be observed because U-238
composition is much larger than others. The actinide relative error is much lower, which
means the basic condition is correct. But the detailed inspection of the experimental data

seems to be required.

5.2.3. Selection of Available Samples

The sorted U-235 relative errors against burnup are presented in Table 5.1. As
investigated above, in the cases of samples or4, orl0 and almost all samples of the initial
enrichment of 2.83 wt%, the relative errors are very large in corhparison with others. The

big errors seem to be resulted from burnup measuring errors. As shown in the
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reference[12], the measurements were carried out by both Karlsruhe and Ispra using Nd-
148, Cs-137 destructive and non-destructive methods. In this work, sample or4 was
assumed to be 35.1 GWd/tU which were measured using Nd-148 method. But as shown in
Table 3.3-4 of the reference, the measured burnup using Cs-137 non-destructive method
was 29.35 GWd/tU. As considering an inverse proportion of U-235 composition to burnup
and comparing with others, the value of 29.35 GWd/tU seems to be correct rather than
35.1 GWd/tU. In the case of sample orl0 and some samples of 2.83 wt%, the measured
burnup values seem to be incorrect because of the similar reason. Excepting 10 samples
which seem to have some errors in measurement of burnup, 16 available samples are

selected: samples orl-or3, or5-or9 and orll-orl8.

5.2.4. Comparison of the Means and Standard Deviations of the Measured-to-
Calculated Ratios

The means and standard deviations of the measured-to-calculated ratio for the 16 available
samples are shown in the Fig. 5.23. Since Am-241, Am-242, Cm-242 and Eu-154 ratios are very
larger than others, those are separately presented in Fig. 5.24.

The ratio of the measured to calculated values was used as a parameter. When the ratio is less
than unity, the calculation overestimates the measurement, and the ratio becomes closer to unity,
they have a better agreement. For many important nuclides for burnup credit criticality safety
evaluation, the four methods applied in this study showed good coincidence with measurements in
general. As shown in Fig. 5.23, by more precise observations, SWAT results for Pu-239, Pu-241,
Am-243 and Cm-244 appear to be closer to unity than the SAS2H results.

It is strange that in the cases of Pu-242, Am-243 and Cm-244, the result of SAS2H
with 27 group cross-section library is better than the results of SAS2H with 44 and 238
group cross-section library. It is found that the results of SAS2H with 44 and 238 group
cross-section libraries are much improved in the case of Eu-154. The improvement must

result from the updating libraries from ENDF/V to ENDF/VL
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Table 5.1. U-235 Relative errors of SAS2H and SWAT Calculated Compositions
in the Case of 26 Obrigheim Spent Fuel Samples

Sample Enrich- Axial Burnup Exp. Data (Cal.-Exp.)/Exp.
1d ment Location (GWd/tU) | (g/tU,initial) SAS2H SWAT
(Wt%) (cm) 27G 44 G 238G | 107G
or23 2.830 254.7 24.220 8.940E+03 9.351 9.620 | 11.454 | 11.857
or24 2.830 15.00 25.450 1.000E+04 | -7.880 | -8.110 | -6.470 | -8.830
or22 2.830 242.6 30.160 6.270E+03 | 16.571 | 16.938 | 19.569 | 19.522
or26 2.830 220.6 32.900 5.040E+03 | 26.369 | 26.369 | 30.099 | 28.849
or21 2.830 220.6 35.640 4.950E+03 | 11.576 | 11.576 | 15.374 | 13.798
or25 2.830 132.8 36.670 4.860E+03 7.840 6.872 | 10.741 6.008
or20 2.830 132.8 36.880 4.410E+03 | 17.234 | 16.712 | 20.975 | 15.488
orl9 2.830 132.8 38.100 5.050E+03 | -3.663 | -4594 | -0.871 | -5.743
orl6 3.000 15.00 15.600 1.570E+04 1.338 1.338 1.911 1.720
or9 3.000 15.00 17.130 1.520E+04 | -1.974 | -1.842 | -1.184 | -1.645
or3 3.000 15.00 20.180 1.280E+04 2.109 2.109 2.969 2.031
orl 3.000 15.00 21.170 1.370E+04 | -8.759 | -8.759 | -7.737 | -8.832
orl0 3.000 15.00 22.700 1.440E+04 | 18.889 | 18.889 | 17.917 | 19.167
or8 3.000 258.0 22.860 1.190E+04 | -2.437 | -2.269 | -1.092 | -0.420
orl8 3.000 231.0 24.900 1.030E+04 2.718 2913 4.466 4.757
orl5 3.000 258.0 25.810 1.010E+04 0.495 0.792 2.376 2.772
orll 3.000 31.00 25.830 1.080E+04 | -6.204 | -6.389 | -4.907 | -6.944
orl4 3.000 231.0 27.710 1.010E+04 | -8.089 | -7.861 | -6.228 { -6.099
orl7 3.000 143.0 29.360 8.780E+03 | -2.301 | -2.301 | -0.159 | -1.970
or6 3.000 231.0 30.890 7.480E+03 6.818 6.818 9.332 9.064
or’ 3.000 231.0 30.940 7.840E+03 1.620 1.620 4.018 3.814
orl3 3.000 143.0 31.140 7.500E+03 5.280 4973 7.480 5.147
ori2 3.000 143.0 31.500 7.610E+03 1.905 1.603 4.074 1.787
or2 3.000 143.0 33.750 6.930E+03 0.043 -0.303 2756 | -0.216
or4 3.000 31.00 35.100 8.440E+03 | 23.152 | 23.709 | 21.481 | 25.616
or5 3.000 143.5 36.260 6.090E+03 0.722 | -0.049 3.415 -0.263
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Fig. 5.20. Relative Errors of Uranium Calculated Compositions without U-238.
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6. Isotopic Composition Calculation for 55 Spent Fuel Samples

6.1. Input Preparation

Modeling optimization for SAS2H input for 55 samples were carried out in ORNL
and DOE reports[18,19]. In this work, in the case of 27 group calculation the inputs listed
in DOE report [19] were used without changing parameter values. In cases of calculation
with 44 and 238 group libraries, neutron cross-section library and cladding material names
were replaced by appropriate names. In the case of the calculation with 238 group library,
some nuclides which were included in the fuel region to generate new cross-section library
were excluded in order to reduce-computer running time.

Fifty-five SWAT inputs were prepared by a fortran program which can extract fuel
design specifications and operating parameters from the SAS2H inputs for 55 PWR
samples and transform the data to SWAT input form. In the 55 samples some samples are
different from modern PWR fuel. Some reactors have cross-form control devices and two
kinds of enrichment fuel rods in the same assembly. However, in this work, the only simple

modeling for SWAT calculation was carried out.

6.2. Comparison of Calculation Results with Experimental Data

Four measured-to-calculated ratios of U-235 against each sample are presented in Fig.
6.1. In two samples, ca8 and ca9, the ratios of SWAT calculation result are about 17 %
difference, which is much lower than 26 Obrigheim samples. As shown in Fig. 6.1, the
results of SWAT seem to be not much different from SAS2H results. In Fig. 6.2 the relative
errors of U-235 composition are presented against the axis location of sampling point in
the fuel rod. A special trend of the relative error against the axial location was not observed.

The relative errors of 21 nuclides against each sample were presented in Fig. 6.3 -
6.23. SWAT results are similar to SAS2H results in the cases of U-234, U-235 and U-238.
Especially for U-234, the SWAT result is very close to SAS2H, as shown in Fig. 6.4.
However in general, SWAT results seemed to be under-estimated in comparison to SAS2H

results for all nuclides except Pu-240, Cs-134 and Nd148. In the cases of Am-242, Am-243,
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Sm-149 and Eu-154, SWAT results are much different from SAS2H results and under-
estimated.

The relative errors of uranium, plutonium and actinide calculation to experimental
data are shown in Figs. 6.24-6.26. The trends of the materials are almost similar to the
cases of 26 samples (see Figs. 5.20 - 5.22).

The mean and standard deviation of the measured-to-calculated ratios for actinide
and fission products, respectively, are presented in Figs. 6.27 and 6.28, respectively, which
indicate the bias and uncertainties in estimates of actinides and fission products using
SAS2H with 27, 44 and 238 group cross-section libraries, and SWAT with the 107 group
cross section library. Large biases are therefore required when these combinations are
applied to the estimates of Am-241, Cm-242, Sn-126 and Sm-149. When SWAT with the
107 group cross section library is applied, further biasses are necessary for Am-242, -243
and Cm-244.
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Fig. 6.8. Relative Errors of Pu-238 Calculated Compositions.
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Fig. 6.11. Relative Errors of Pu-241 Calculated Compositions.
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Fig. 6.12. Relative Errors of Pu-242 Calculated Compositions.
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Fig. 6.13. Relative Errors of Am-241 Calculated Compositions.
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Fig. 6.14. Relative Errors of Am-242 Calculated Compositions.
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Fig. 6.15. Relative Errors of Am-243 Calculated Compositions.
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Fig. 6.16. Relative Errors of Cm-242 Calculated Compositions.
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Fig. 6.17. Relative Errors of Cm-244 Calculated Compositions.
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Fig. 6.18. Relative Errors of Ru-106 Calculated Compositions.
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Fig. 6.19. Relative Errors of Cs-134 Calculated Compositions.
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Fig. 6.20. Relative Errors of Cs-137 Calculated Compositions.
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Fig. 6.21. Relative Errors of Nd-148 Calculated Compositions.
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Fig. 6.22. Relative Errors of Sm-149 Calculated Compositions.
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Fig. 6.23. Relative Errors of Eu-154 Calculated Compositions.
Uranium without U-238
6 IIIIIIIIIIIIIIIIIIIIIIlI|||||lIIIIIIIIIIIIII]I‘IIIIIIII_
S
w
=
L
e
SAS2H with 27 G
C 4 SASZH with 238 G 1
81 —a— SWAT with 107 G ;
'10 -lIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIII

Sample ID
Fig. 6.24. Relative Errors of Uraninum Calculated Compositions without U-238.
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Fig. 6.25. Relative Errors of Plutonium Calculated Compositions.
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Fig. 6.26. Relative Errors of Actinide Calculated Compositions without U-238.
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7. Correction Factors

7.1. Selection of Samples

The correction factors of PWR spent fuel composition will be determined on the basis
of the ratios of four calculated compositions to the experimental composition for 16 and 55
samples. Normality test have been carried out for 38 nuclides using the combined
measured-to-calculated ratios. But some actinides didn’t pass the normality test because
the combined set consisted of 16 and 55 samples which were obtained from several
different PWR types of 7 reactors. Therefore, it is necessary that some kinds of selection
should be done before correction factors were generated.

A study on sample selection has been carried out to find the condition that the
calculated composition ratios of all actinide nuclides can pass the normality test through
selection of experimental data. There are a lot of ways to select experimental samples.
Among them, the most important factors which affect experimental data, calculation
method or the effective one-group cross-section are considered in selection of experimental
data in this work. That is, the initial enrichment and/or burnup, axial location of sampling
position in the fuel rod, burnup interval and experimental institute are taken into account in
the selection. Although various selections have been tried to do changing the ranges of
those factors, the sample sets have not been found that the ratios of all actinide nuclides

can passed the normality test at a level of significance of a = 0.05.

7.2. Determination of Correction Factors

Although further study is needed to get a sample set which can pass the normality test,
it is out of scope of this work. More detailed analysis and application of high-level
statistical methods are required to get the optimum sample set. In this work temporary
correction factors will be generated on the basis of 71 samples which are slightly
unsatisfied with normality. The correction factors may be used for an approximate burnup
credit criticality analysis such as a preliminary calculation or feasibility study.

The correction factors have been determined at a level of significance of « = 0.05 on
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the basis of 71 samples of the combined set in which 16 and 55 samples are included,
applying tolerance limit method shown in eqs.(4)-(7). The correction factors for 38
isotopes are determined and presented in Table 7.1. As shown in Table 7.1, four kinds of
the correction factor for each nuclide are not much different except Pu-238, Am-242, Am-

243, Cm-244, Sm-148, Eu-153 and Eu-154.

7.3. Conservative Prediction of Isotopic Composition
As shown in Table 7.1, in the case of Am-241 and Sm-149, all four kinds of the

correction factors are determined to be zero because the standard deviations are very large.
It means that Am-241 and Sm-149 are to be neglected in the burnup credit criticality
calculation. The correction factors for fissile materials, U-235, Pu-239 and Pu-241 are
determined to be larger than 1.0 and those for non-fissile materials are determined to be
below 1.0. Therefore, the burnup credit criticality analysis will be conservative if Ker is
calculated on the basis of the corrected compositions which are obtained from the

multiplication of the calculated composition by the correction factor.



Table 7.1. Correction Factors for 38 nuclides
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Tolerance Correction Factor
Nuclide Limit Data# SAS2H SWAT
Factor 27G 44 G 238G 107G
U-234 2.292 25 0.7386 0.7548 0.7581 0.7472
U-235 1.987 71 1.1057 1.1047 1.0749 1.1091
U-236 1.987 71 0.9103 09116 0.9140 0.9519
U-238 2.005 65 0.9919 0.9918 0.9923 0.9920
Np-237 2.671 13 0.6435 0.7173 0.7485 0.7462
Pu-238 2.060 51 0.7905 0.8404 0.8516 0.9830
Pu-239 1.987 71 1.0901 1.1166 1.0819 1.1104
Pu-240 1.987 71 0.9864 0.9433 0.9274 0.9407
Pu-241 1.987 71 1.1145 1.1858 1.1484 1.1984
Pu-242 1.999 67 0.8986 0.8166 0.8113 0.8882
Am-241 2.371 21 0.0000 0.0000 0.0000 0.0000
Am-242 3.187 8 0.5196 0.5946 0.5793 0.9371
Am-243 3.187 8 0.5205 0.4822 0.4727 0.7937
Cm-242 2.220 30 0.4265 0.4974 0.4863 0.4665
Cm-244 2.208 31 0.7302 0.6135 0.5742 0.8561
Se-79 3.031 9 0.6218 0.6204 0.6197 0.7174
Sr-90 3.031 9 0.9387 0.9371 0.9406 0.9308
Tc-99 2.671 13 0.5931 0.5919 0.5820 0.5623
Ru-106 5.144 4 0.7161 0.7200 0.7140 0.7180
Sn-126 3.708 6 0.1405 0.1396 0.1392 0.1279
I-129 7.656 3 0.6838 0.7162 0.6845 0.7592
Cs-133 7.656 3 0.9399 0.9177 0.9027 0.9092
Cs-134 2.275 26 0.7727 0.8013 0.8238 0.8056
Cs-135 3.031 9 0.8513 0.9019 0.8883 0.9036
Cs-137 2.158 36 0.9318 0.9317 0.9317 0.9394
Ce-144 5.144 4 0.8669 0.8669 0.8773 0.8759 .
Nd-143 7.656 3 0.9591 0.9719 0.9576 0.9759
Nd-144 7.656 3 0.9869 0.9690 0.9869 0.9863
Nd-145 7.656 3 0.9845 0.9774 1.9807 0.9828
Nd-146 7.656 3 0.9884 0.9797 0.9873 0.9955
Nd-148 2.524 16 0.9661 0.9671 0.9658 0.9519
Nd-150 7.656 3 0.8992 0.8992 0.8992 0.8855
Sm-148 7.656 3 0.9619 0.9862 1.0248 0.7183
Sm-149 7.656 3 0.0000 0.0000 0.0000 0.0000
Sm-150 7.656 3 0.6426 0.6403 0.6436 0.6965
Sm-152 7.656 3 0.5571 0.5620 0.7353 0.6010
Eu-153 7.656 3 0.6654 0.5664 0.5699 0.6714
Eu-154 2423 19 0.3806 0.7385 0.7168 1.0064

— 51_
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8. Conclusions

In ideal situation, the burnup code predicts precisely the measurement. However,
the reality is different. The code usually overestimates or underestimates the nuclide
concentrations obtained by measurement. For a conservative estimate in burnup credit
criticality application a correction factor is introduced for each nuclide based on the
comparison of calculation results with measurements.

Four kinds of methods, i.e., SCALE4.4/SAS2H with 27, 44 and 238 group cross-
section libraries and SWAT with 107 group library, were applied and the results were
compared on the basis of 26 Obrigheim spent fuel samples and 55 spent fuel samples of 7
reactors. For convenience, the ratio of the measured to calculated values was used as a
parameter. When the ratio is less than unity, the calculation overestimates the measurement,
and the ratio becomes closer to unity, they have a better agreement. For many important
nuclides for burnup credit criticality safety evaluation, the four methods applied in this
study showed good coincidence with measurements in general. = More precise
observations showed, however: (1) Less unity ratios were found for Pu-239 aﬁd -241 for
selected 16 samples out of the 26 samples from the Obrigheim reactor (10 samples were
deselected because their burnups were measured with Cs-137 non-destructive method, less
reliable than Nd-148 method the rest 16 samples were measured with); (2) Larger than
unity ratios were found for Am-241 and Cm-242 for both the 16 and 55 samples; (3)
Larger than unity ratios were found for Sm-149 for the 55 samples; (4) SWAT was
generally accompanied by larger ratios than those of SAS2H with some exceptions.

Based on the measured-to-calculated ratios for 71 samples of a combined set in which
16 selected samples and 55 samples were included, the correction factors that should be
multiplied to the calculated isotopic compositions were determined for a conservative
estimate of the neutron multiplication factor of a system containing PWR spent fuel, taking
burnup credit into account. However, some nuclides did not pass the normality test.
Although, various sample selections were tried, the sample sets were not found that the

ratios of all nuclides passed the normality test at a level of significance of 0=0.05.
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It is necessary to investigate deeply the main reason of the big differences between
caiculations and experiments in several cases of 26 Obrigheim samples. In the case of the
combined 71 samples, further study is required to find the set which pass normality test.
The calculation results of SAS2H and SWAT are expected to be improved through

modeling optimization.
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Appendix : Input and Output Listings

Al SAS2H Input for One of 26 Obrigheim Samples
A2 SWAT Input for One of 26 Obrigheim Samples
A3 SWAT Inputs for 55 Samples

A.4  Calculation Results for 26 Obrigheim Samples

AS Calculation Results for 55 Samples
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A.1. SAS2H Input for Sample Orl of 26 Obrigheim samples, 44 group,

=sas2h  parm='halt03,skipshipdata’

id arr frd burnup enrch pitch actlgth zposit h2oden gdial gdia2 dtemp voi
obl 18 308 21.17 3.000 1.4300 295.60 0.00 0.7283 0.6413 0.6845  300.
44group latticecell

uo2 1 den=10.4215 1 900.0000

92234 0.0055

92235 3.0000

92238 96.9945 end
Np-237 1 0 1-20 900.0000 end
Pu-238 10 1-20 900.0000 end
Pu-239 10 1-20 900.0000 end
Pu-240 10 1-20 900.0000 end
Pu-241 10 1-20 900.0000 end
Pu-242 10 1-20 900.0000 end
Am-241 10 1-20 900.0000 end
Am-243 10 1-20 900.0000 end
Cm-244 10 1-20 900.0000 end
Gd-154 1 0 1-20 900.0000 end
Gd-155 10 1-20 900.0000 end
Gd-156 10 1-20 900.0000 end
Gd-157 10 1-20 900.0000 end
Gd-158 1 0 1-20 900.0000 end
Gd-160 1 0 1-20 900.0000 end
Xe-135 10 1-20 900.0000 end
Nd-143 10 1-20 900.0000 end
Rh-103 10 1-20 900.0000 end
Xe-131 10 1-20 900.0000 end
Cs-133 10 1-20 900.0000 end
Sm-149 10 1-20 900.0000 end
Tc-99 101-20 900.0000 end
Sm-152 1 0 1-20 900.0000 end
Sm-151 10 1-20 900.0000 end
Pm-147 10 1-20 900.0000 : end
Eu-153 1 0 1-20 900.0000 end
Nd-145 10 1-20 900.0000 end
Eu-155 10 1-20 900.0000 end
Eu-154 10 1-20 900.0000 end
Sm-150 1 0 1-20 900.0000 end
Mo-95 10 1-20 900.0000 end
Ag-109 10 1-20 900.0000 end
Ru-101 10 1-20 900.0000 end
Cs-134 1 0 1-20 900.0000 end
Pd-105 10 1-20 900.0000 end
Pm-148 10 1-20 900.0000 end
Rh-105 1 0 1-20 900.0000 end
Pr-141 10 1-20 900.0000 end
Kr-83 101-20 900.0000 end
Pd-108 1 0 1-20 900.0000 end
Sm-147 1 0 1-20 900.0000 end
Pd-107 10 1-20 900.0000 end
Mo-97 101-20 900.0000 end
Cd-113 10 1-20 900.0000 end
Cs-135 10 1-20 900.0000 end
Mo-98 10 1-20 900.0000 end
Xe-133 10 1-20 900.0000 end
In-115 10 1-20 900.0000 end
Pr-143 10 1-20 900.0000 end
Eu-156 10 1-20 900.0000 end
Ru-103 10 1-20 900.0000 end
Sm-148 1 0 1-20 900.0000 end
Nd-147 1 0 1-20 900.0000 end
Pm-149 1 0 1-20 900.0000 end
O-16 101-20 900.0000 end
zircalloy 2 1 600.0000  end
h2o 3 den= 0.7283 1 556.3400  end
arbm-bormod 0.7283 1 1 0 0 5000 100 3 0.50E-03 556.3400 end
end comp
squarepitch 1.43000 0.90400 1 3 1.07600 2 0.93180 0O end
fuellnght= 550.654 npin/assm= 308 ncycles= 3
nlib/cyc= 1 printlevel= 10 lightel= 0
inplevel= 2  numztotal= 5 end

3 06413 2 06845 3 0.8068 500 3.6306 3 3.6446

power= 18.674 burn= 258.000 down= 370.000 end
power= 30.954 burn= 283.000 down= 23.000 bfrac=2.000 end
power= 33.153 burn= 229.000 bfrac=1.000 end

end — 58 —

0.
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A.2. SWAT Input for Sample Orl of 26 Obrigheim samples

===== PDS FILE ALOCATION ======

FASTP : pfast

THERMP : pthml

FASTU : fastu

THERMU : thermalu

MACWRK : macrowrk

FLUX : flux

MACRO : macro

MCROSSP:  pmcrs

MICREF : micref

UMCROS : umcros

=== for llbmak ===m===

usacti :/home5/codes/swat9906/xslib/acti.j32.v2.1

usfp  :/homeS/codes/swat9906/xslib/fp.j32.v2.4
ori2ori:/home5/codes/swat9906/ori2origlib/decaydat.fp-j3.v7

=== f()r 0rigen2 —=—=—=

photo :/homeS/codes/swat9906/ori2origlib/photodat

ok ok ok sk sk s sk sk ke sde sk ek ke sk sk ke sk skskeok ok global data liStS sk s sk ok ok ok ook skoske sk skosk skeske ok sk

Template of SWAT Input Data for The Obrigheim Reactor By SHIN, Hee Sung
obl 18 308 21.170 3.0000 1.4300 295.60 15.00 0.7283 0.9318 0.6413 0.6845
11100 00111 / Library Control

11112 143-21 00002 01000 / SRAC General Control
1.0000E-25 .

63 44 1 /fast thermal lethergy

33333 03000 008150 03001 /COLPROB.CONT

123

0.00000 0.45200 0.53800 0.83806

1

3

67 10004 4(0) 1.0 0.904 0.0 10.42150 3.000 0.0 4(0.0) / UO2 (3.000wt%)
922340 U -234

922350
922360
922380
932370
942380
942390
942400
942410
942420
952410
952421
952420
952430
962420
962430
962440
962450
962460
641520
641540
641550
641560
641570
641580
641600
541350
601430
451030
541310
551330
621490
430990
621520
621510
611470
631530
601450
631550
631540
621500
420950
471090
611481
441010
551340

/
H U -
/U -236
/U -

RN RRRNDPDNRDNDODNDPDNDRDPRDNDRDPDRRDDNDRNDRRDNRDNDDNDNDNDNDND DN
et b ek et et ek kbt bt bk ok ok ek ek ek bk b ok bk amh bk b bk bk b ek bk b b bk bk ek b bt b b b
QOWOOCOTOOOOOOOCOOOOOOCOOOOCOOLCOO0OOOOONWOOOOOOCOOOO0O

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

VRPN U GG RS S G U O G G GRS VR G SO G WS G U GRS R G S S SV
COCOOOOOOOVOOOOOOOOOOOOCOCOCOOOOOOOOTCOOCOOOONNNN
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12(1) 0 12(1) O
21.500 18.674 /
21.500 18.674 /
21.500 18.674 /

12(1)
1
2
3
21.500 18.674/ 4
5
6
7
8

21.500= 258.000/ 12.000
18.674= 6600.0/ 258.000* 21.170/ 29.000

21.500 18.674 /
21.500 18.674 /
21.500 18.674 /
21.500 18.674 /
21.500 18.674 /
21.500 18.674 / 10

21.500 18.674/ 11

21.500 18.674/ 12
370.000 /13

23.583 30954/ 14 23.583= 283.000/ 12.000

23.583 30954 / 15 30.954= 12000.0/ 283.000* 21.170/ 29.000
23.583 30.954 / 16

23.583 30954/ 17

23.583 30954/ 18

23.583 30954/ 19

23.583 30954/ 20

23.583 30954/ 21

23.583 30954/ 22

23.583 30954/ 23

23583 30954/ 24

23.583 30954/ 25

23.000 /26

19.083 33.153/ 27 19.083= 229.000/ 12.000

19.083 33.153/ 28 33.153= 10400.0/ 229.000* 21.170/ 29.000
19.083 33.153/ 29

19.083 33.153/ 30

19.083 33.153 / 31

19.083 33.153/ 32

19.083 33.153/ 33

19.083 33.153/ 34

19.083 33.153/ 35

19.083 33.153 / 36

19.083 33.153 / 37

19.083 33.153/ 38

\O

900.000 600.000 556.340 / 1
900.000 600.000 556340/ 2
900.000 600.000 556340/ 3
900.000 600.000 556.340/ 4
900.000 600.000 556340/ 5
900.000 600.000 556340/ 6
900.000 600.000 556.340 / 7
900.000 600.000 556.340 / 8
900.000 600.000 556.340/ 9
900.000 600.000 556.340 / 10
900.000 600.000 556.340 / 11
900.000 600.000 556.340 / 12
3( 300.0) / 13

900.000 600.000 556.340 / 14
900.000 600.000 556.340 / 15
900.000 600.000 556340/ 16
900.000 600.000 556.340 / 17
900.000 600.000 556.340 / 18
900.000 600.000 556.340/ 19
900.000 600.000 556.340 / 20
900.000 600.000 556.340 / 21
900.000 600.000 556.340 / 22
900.000 600.000 556.340 / 23
900.000 600.000 556.340 / 24
900.000 600.000 556.340 / 25
3( 300.0) /26

900.000 600.000 556.340 / 27
900.000 600.000 556.340 / 28
900.000 600.000 556.340 / 29
900.000 600.000 556.340 / 30
900.000 600.000 556.340 / 31
900.000 600.000 556.340 / 32
900.000 600.000 556.340 / 33
900.000 600.000 556.340 / 34
900.000 600.000 556.340 / 35
900.000 600.000 556.340 / 36
900.000 600.000 556.340 / 37
900.000 600.000 556.340/ 38

100000 14( 0.0 / 1 result control

100000 14C 0.0 / 2 result control — 61—
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100000 14( 0.0 / 3 result control
100000 14 0.0 / 4 result control
100000 14 0.0 / 5 result control
10000014 0.0 / 6 result control
100000 14 0.0 / 7 result control
100000 14C 0.0 / 8 result control
100000 14C 0.0 / 9 result control
100000 14 0.0) /10 result control
100000 14(C 0.0 /11 result control
100000 14(C 0.0 /12 result control
10000014 0.0 /13 result control
100000 14( 0.0 /14 result control
100000 14( 0.0 / 15 result control
100000 14 0.0 /16 result control
100000 14( 0.0 /17 result control
100000 14 0.0) /18 result control
100000 14( 0.0 /19 result control
100000 14( 0.0 /20 result control
100000 14(C 0.0 /21 result control
100000 14¢ 0.0 /22 result control
100000 14( 0.0 /23 result control
100000 14( 0.0 /24 result control
100000 14 0.0 /25 result control
100000 14 0. /26 result control
100000 14( 0.0 /27 result control
100000 14C 0.0 /28 result control
100000 14 0.0 /29 result control
100000 14 00 /30 result control
100000 14(C 0.0 /31 result control
100000 14( 0.0 /32 result control
100000 14 0.0 /33 result control
100000 14( 0.0 /34 result control
100000 14( 0.0 /35 result control
100000 14 0.0 /36 result control
100000 14C 0.0 /37 result control
100000 14C 0.0) /38 result control

o
S~
g
z
P

38( 0.000) / void ratio (%)

12( -500.0) 1(-1000.0) 12( -500.0) 1(-1000.0) 12( -500.0)
0  /xs val
0  /branching
0  /weight factor
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A.3.1. SWAT input for Sample NO 1 of Yankee Rowe.

===== PDS FILE ALOCATION ======

FASTP : pfast

THERMP : pthml

FASTU : fastu

THERMU : thermalu

MACWRK : macrowrk

FLUX : flux

MACRO : macro

MCROSSP: pmers

MICREF : micref

UMCROS : umcros

= for hbmak ======

usacti :/home5/codes/swat9906/xslib/acti.j32.v2.1

usfp  :/home5/codes/swat9906/xslib/fp.j32.v2.4
ori2ori:/home5/codes/swat9906/ori2origlib/decaydat.fp-j3.v7

==== for origen2 =====

photo :/home5/codes/swat9906/ori2origlib/photodat

skeske sk stesk skl ok sk koskeoskeskoske sk sk ko sk sk ok Rk global data llStS stk koo skeskeoke sk sk ok sk skoskosk kok

Template of SWAT Input Data for The Obrigheim Reactor By SHIN, Hee Sung
yal 18 305 15.950 3.4000 1.0719 230.05 220.22 0.7702 0.7569 0.3785 0.4318
11100 00111 / Library Control

11112 143-21 00002 01000 /SRAC General Control
1.0000E-25

63 44 1 /fast thermal lethergy

33333 03000 008150 03001 /COLPROB.CONT

123

0.00000 0.37084 0.43180 0.62113

1

3

6710004 4(0) 1.0 0.742 0.0 10.18000 3.400 0.0 4(0.0) / UO2 (3.400wt%)
922340 /U -234
922350 /U -235
922360 /U -236
922380 /U -238
932370
942380
942390
942400
942410
942420
952410
952421
952420
952430
962420
962430
962440
962450
962460
641520
641540
641550
641560
641570
641580
641600
541350
601430
451030
541310
551330
621490
430990
621520
621510
611470
631530
601450
631550
631540
621500
420950
471090
611481
441010
551340
461050

RPN RRDRDNNODODNODRNDNODNDNNDNRRDNONRNDNNODNRDNONNNONDRNNRNNRDRRNDDN
G G G S 0 U0 g G G U UG 0 GG S G UL S U U QU SRV SN SR GRS
COOWOOOOOOOOOOOOCOOOOOOOLDOOOOOOCOONWOOOOODOOOOOO

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

OO0 OCOOCOOCOOOONNNND.,
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12(1) 0 12(1) O 12(1) O
37.628  13.066 /
37.628 13.066 /
37.628  13.066 /
37.628 13.066 /
37.628 13.066 /
37.628  13.066 /
37.628 13.066 /
37.628  13.066 /
37.628  13.066 /
37.628 13.066 / 10
37.628 13.066 / 11
37.628 13.066 / 12
128.960 /13
27760 13.004 / 14
27.760 13.004 / 15
27760 13.004 / 16
27760 13.004 / 17
27760 13.004 / 18
27760 13.004 / 19
27.760  13.004 / 20
27760 13.004 / 21
27.760 13.004 / 22
27.760 13.004 / 23
27.760 13.004 / 24
27760 13.004 / 25
369.960 /26
28.087 16.965 / 27
28.087 16965/ 28
28.087 16965/ 29
28.087 16965/ 30
28.087 16.965 / 31
28.087 16965/ 32
28.087 16965/ 33
28.087 16965/ 34
28.087 16965/ 35
28.087 16.965/ 36
28.087 16965/ 37
28.087 16965/ 38
281.500 /39

D OO ~IAA L B LN —

771310 559.090 548.650 / 1
771.310 559.090 548.650/ 2
771.310 559.090 548.650 / 3
771310 559.090 548.650/ 4
771.310 559.090 548.650/ 5
771.310 559.090 548.650/ 6
771.310 559.090 548.650/ 7
771310 559.000 548.650/ 8
771.310 559.090 548.650/ 9
771.310 559.090 548.650 / 10
771.310 559.090 548.650 / 11
771.310 559.090 548.650 / 12
3( 300.0) /13

771.310 559.090 548.650 / 14
771.310 559.090 548.650 / 15
771.310 559.090 548.650/ 16
771.310 559.090 548.650 / 17
771.310 559.090 548.650 / 18
771310 559.090 548.650 / 19
771.310 559.090 548.650 / 20

771.310 559.090 548.650 /
771.310 559.090 548.650 /
771310 559.090 548.650 /
771.310 559.090 548.650 /
771310 559.090 548.650 /
3( 300.0) /

771310 559.090 548.650 /
771.310 559.090 548.650 /
771.310 559.090 548.650 /
771.310 559.090 548.650 /
771.310 559.090 548.650 /
771.310 559.090 548.650 /
771.310 559.090 548.650 /
771.310 559.090 548.650 /
771310 559.090 548.650 /
771310 559.090 548.650 /
771.310 559.090 548.650 /
771.310 559.090 548.650 /
3( 300.0) /39

LW W
N — O

[
W LY L LW NN ANDDD NN
NPpWN—,OWVKE] LAhWN—

W W W
00~ O
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100000 14(C 0.0 / 1 result control
100000 14( 0.0 / 2 result control
100000 14(C 0.0 / 3 result control
100000 14¢ 0.0 / 4 result control
100000 14(C 0.0 / 5 result control
100000 14 0.0 / 6 result control
100000 14( 0.0 /7 result control
100000 14( 0.0 / 8 result control
100000 14( 0.0 / 9 result control
100000 14( 0.0 /10 result control
100000 14(C 0.0) /11 result control
100000 14C 0.0 /12 result control
100000 14 0.0) /13 result control
100000 14( 0.0) /14 result control
100000 14( 0.0 /15 result control
100000 14 0.0 /16 result control
100000 14(C 0.0 /17 result control
100000 14(C 0.0 /18 result contro}
100000 14( 0.0 /19 result control
100000 14 0.0 /20 result control
100000 14( 0.0 /21 result control
100000 14 0.0 /22 result control
100000 14 0.0) /23 result control
100000 14( 0.0 /24 result control
10000014 0.0 /25 result control
100000 14( 0.0 /26 result control
100000 14( 0.0 /27 result control
100000 14¢C 0.0 /28 result control
100000 14¢C 0.0 /29 result control
10000014 0.0 /30 result control
100000 14( 0.0 /31 result control
100000 14 0.0) /32 result control
100000 14 0.0 /33 result control
100000 14( 0.0) /34 result control
100000 14¢C 0.0 /35 result control
100000 14( 0.0 /36 result control
100000 14 0.0 /37 result control
100000 14( 0.0 /38 result control
100000 14( 0.0) /39 result control

0/ PWR

39( 0.000) / void ratio (%)
12(-0.1E-05) 1(-0.1E-05)
12(-0.1E-05) 1(-0.1E-05)
12(-0.3E-03) 1(-0.3E-03)

0 /xs val

0  /branching

0 /weight factor
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A.3.2. SWAT input for Mihama-3 Sample NO 1.

===== PDS FILE ALOCATION ======

FASTP : pfast

THERMP : pthml

FASTU : fastu

THERMU : thermalu

MACWRK : . macrowrk

FLUX : flux

MACRO : macro

MCROSSP: pmcrs

MICREF : micref

UMCROS : umcros

e f()]‘ hbmak ======

usacti :/homeS/codes/swat9906/xslib/acti.j32.v2.1

usfp  :/homeS/codes/swat9906/xslib/fp.j32.v2.4
ori2ori:/home5/codes/swat9906/ori2origlib/decaydat.fp-j3.v7

==== for ()rigenz =====

photo :/home5/codes/swat9906/ori2origlib/photodat

ok st sk s ok ok e s sk okesfe sk skoskeskoske stk sk sk ke sk ok global data liStS she sk sk sk sk s skeokosk ok sk ok skeoke

Template of SWAT Input Data for The Obrigheim Reactor By SHIN, Hee Sung
mil 15204 8.301 3.2080 1.4300 365.76 -1.00 0.7518 0.9484 0.6502 0.6934
11100 00111 /Library Control

11112 143-21 00002 01000 / SRAC General Control
1.0000E-25 .

63 44 1 /fast thermal lethergy

33333 03000 008150 0300 1 /COLPROB.CONT

123

0.00000 0.46470 0.53595 0.84350

1

3

67 10004 4(0) 1.0 0.929 0.0 9.99600 3.208 0.0 4(0.0) / UO2 (3.208wt%)
922340 U -234

922350 U -235

922360 U -236

922380 U -
932370
942380
942390
942400
942410
942420
952410
952421
952420
952430
962420
962430
962440
962450
962460
641520
641540
641550
641560
641570
641580
641600
541350
601430
451030
541310
551330
621490
430990
621520
621510
611470
631530
601450
631550
631540
621500
420950
471090
611481
441010
551340

/
/
/
/

RV PONRDNDNRNDNDNDONDRRNODNONNDDRDNDDODNDPDNDRDONDDNDNDNDNDNRDNDNNDNDNDNDND NN
ettt bk ok b bk b bk et bk ek bk bt ok bk ek ek bk b bk o o Rk b b bk b b bk ek b bk bt b b e b b et
COWOOOOOOODOOOOOCOCULOOOOOOCOOCOOONWOOOOOOOOOO0O

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

e e e e e e o e e bk b bk b Bk b kb
COCOOCOOOCOOOOOOTCOOOCOOCOOCLOOOOOCOOOOOOOOOOOOOOONNNN



461050
611480
451050
591410
360830
461080
621470
461070
420970
481130
551350
420980
541330
491150
591430
631560
441030
621480
601470
611490

80160
922340
922350
922360

COCNPNNNPDNNNDNDRODNDNDNDNDNDDNDDND N
D et b et et et ek R e e ek b b e b b ek s

COODCOCDOOOOCOOOOOODOO

COODOOODOOODOCOOOOOOND
D e e e e bt ek b b b ek ek e bt e b

922380 967419.94
4.64956E-02

10010
80160
50100

2
2
2

50110 2
4(1.0E-2)

1 0
1

13 12
12(2)

W W

PHPBLLWLWLWWLWWLWLWW
APRARARPRRAAERARAPREL
e .

12(1)
17.917
17.917
17.917
17.917
17.917
17.917
17.917
17.917
17.917
17.917
17.917
17.917

1825.000

923.000

923.000

923.000

923.000

923.000

923.000

923.000

923.000

923.000

923.000

923.000

—

0

\._“—-._-._.o

W OWOO~IA WD LN —

38.610 /
38.610 /
38.610 /
38.610 /
38.610 /
38.610 /
38.610 /
38.610 /
38.610 /
38.610 /
38.610 /
38.610 /
/
600.400
600.400
600.400
600.400
600.400
600.400
600.400
600.400
600.400
600.400
600.400

— OO0 OOCOOOOCODOOCOOCOD

/ O-16 constant density
3 9(0) 0.0 0.26606 8(00)

400000 2110
260000 2110
240000 2110
4.2982E-02
40170

VO ~IAUNHAWN—

10

11

12

13
560.400 /
560.400 /
560.400 /
560.400 /
560.400 /
560.400 /
560.400 /
560.400 /
560.400 /
560.400 /
560.400 /

\\\\\DO\\\
o]
—~
j=T
=)
=

——

SO D00 N R
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923.000 600.400 560.400/ 12

3( 300.0) /13
100000 14( 0.0 / 1 result control
10000014(C 0.0) / 2 result control
100000 14( 0.0 / 3 result control
10000014 0.0 /4 result control
100000 14( 0.0 / 5 result control
10000014 0.0 / 6 result control
100000 14( 0.0 / 7 result control
10000014( 0.0) / 8 result control
100000 14C 0.0 / 9 result control
100000 14( 0.0 /10 result control
100000 14( 0.0 /1 result control
100000 14( 0.0 /12 result control
100000 14( 0.00 / 13 result control

=)
S~
<
=
=

13( 0.000) / void ratio (%)
12(-0.4E-03) 1(-0.4E-03)
0  /xs val
0  /branching
0  /weight factor
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A.3.3. SWAT input for Trino Vercellese Sample NO 1.

===== PDS FILE ALOCATION ======

FASTP : pfast

THERMP : pthml

FASTU : fastu

THERMU : thermalu

MACWRK : macrowrk

FLUX : flux

MACRO : macro

MCROSSP:  pmers

MICREF : micref

UMCROS : umcros

==== for hbmak ======

usacti :/home5/codes/swat9906/xslib/acti.j32.v2.1

usfp  :/homeS/codes/swat9906/xslib/fp.j32.v2.4
ori2ori:/home5/codes/swat9906/ori2origlib/decaydat.fp-j3.v7

=== for 0rigen2 ======

photo :/homeS/codes/swat9906/ori2origlib/photodat

o sk ske sk sk sk sk sk s ok s ok ke oke skeok sk sk ke sk sk sk ke sk sk global data ]iStS skeokookook skokookoke steske sk skokokeske sk sk

Template of SWAT Input Data for The Obrigheim Reactor By SHIN, Hee Sung
trl 15 221 12.042 3.8970 1.3030 264.10 79.20 0.7795 0.9020 0.735] *****x*
11100 00111 / Library Control

11112 143-21 00002 01000 / SRAC General Control
1.0000E-25

63 44 1 /fast thermal lethergy

33333 03000 008150 03001 /COLPROB.CONT

123

0.00000 0.44500 0.48930 0.74132

1

3

67 10004 4(0) 1.0 0.890 0.0 10.35300 3.897 0.0 4(0.0) / UO2 (3.897wt%)
922340 U -234
922350 U -235
922360 U -236
922380 U -238
932370
942380
942390
942400
942410
942420
952410
952421
952420
952430
962420
962430
962440
962450
962460
641520
641540
641550
641560
641570
641580
641600
541350
601430
451030
541310
551330
621490
430990
621520
621510
611470
631530
601450
631550
631540
621500
420950
471090
611481
441010
551340
461050

/
/
/
/

[SESE SRR SRR SRR SEERSESESESESESESESASESESESENENE SN SESESENISTNFSENENFNINI ST ST E S C R S N F N
P e e b b b b e b b e e b e b et b bk e e e e b bk b bk b bk et b b b Bk ek e e e e e ek e s
DO OWOOOOOOOOOCOOOCOOOOOOOOOCOOOOOONWOOOOOOOOCODO

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

COOCODOOCOOOCOOCOOOCOOOOOOOOOODOO0OCCOOOOOOOOoONNNN
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12() 0 12(1) 0 12(1) O
18.833  10.390 /
18.833  10.390 /
18.833  10.390 /
18.833  10.390 /
18.833  10.390 /
18.833  10.390 /
18.833  10.390 /
18.833  10.390 /
18.833  10.390 /
18.833 10390/ 10
18.833 10390/ 11
18.833 10390/ 12
86.000 /13
21917 16.138 / 14
21917 16138/ 15
21917 16138 / 16
21917 16138/ 17
21917 16.138 / 18
21917 16.138/ 19
21917 16.138 / 20
21917 16.138 / 21
21917 16138 / 22
21917 16138/ 23
21917 16138/ 24
21917 16.138 / 25
51.000 /26
24.333  18.663 / 27
24.333  18.663 / 28
24333 18,663 / 29
24333 18.663 / 30
24333 18.663 / 31
24333 18.663 / 32
24333 18.663 / 33
24333 18.663 / 34
24.333  18.663 / 35
24,333 18.663 / 36
24333 18.663 / 37
24333 18.663 / 38
10.000 /39
1001.000 570.000 543.000 /
1001.000 570.000 543.000 /
1001.000 570.000 543.000 /
1001.000 570.000 543.000 /
1001.000 570.000 543.000 /
1001.000 570.000 543.000 /
1001.000 570.000 543.000 /
1001.000 570.000 543.000 /
1001.000 570.000 543.000 /
1001.000 570.000 543.000 / 10
1001.000 570.000 543.000 / 11
1001.000 570.000 543.000 / 12
3( 300.0) /13
1001.000 570.000 543.000 / 14
1001.000 570.000 543.000/ 15
1001.000 570.000 543.000 / 16
1001.000 570.000 543.000/ 17
1001.000 570.000 543.000 / 18
1001.000 570.000 543.000/ 19
1001.000 570.000 543.000 / 20
1001.000 570.000 543.000 / 21
1001.000 570.000 543.000 / 22
1001.000 570.000 543.000 / 23
1001.000 570.000 543.000 / 24
1001.000 570.000 543.000 / 25
3( 300.0) /26
1001.000 570.000 543.000 / 27
1001.000 570.000 543.000/ 28
1001.000 570.000 543.000 / 29
1001.000 570.000 543.000 / 30
1001.000 570.000 543.000 / 31
1001.000 570.000 543.000 / 32
1001.000 570.000 543.000 / 33
1001.000 570.000 543.000 / 34
1001.000 570.000 543.000 / 35
1001.000 570.000 543.000 / 36
1001.000 570.000 543.000 / 37
1001.000 570.000 543.000 / 38
3( 300.0) /39

\O 00 ~I O\ U P L) DD =

OO IA NP WN —
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1 result control
2 result control
3 result control
4 result control
5 result control
6 result control
7 result control
8 result control
9 result control
10 result control
11 result control
12 result control
13 result control
14 result control
15 result control
16 result control
17 result control
18 result control
19 result control
20 result control
21 result control
22 result control
23 result control
24 result control
25 result control
26 result control
27 result control
28 result control
29 result control
30 result control
31 result control
32 result control
33 result control
34 result control
35 result control
36 result control
37 result control
38 result control
39 result control

14( 0.0)
14 0.0)
14C 0.0
14C 0.0
14C 0.0
14(  0.0)
14(  0.0)
14C 0.0
14(  0.0)
14(  0.0)
14(  0.0)
14(  0.0)
14C  0.0)
14(  0.0)
14(¢  0.0)
14(  0.0)
14(  0.0)
14¢ 0.0
14(  0.0)
14(  0.0)
14(  0.0)
14(¢  0.0)
14 0.0)
14 0.0)
14C 0.0)
14( 0.0)
14(  0.0)
14 0.0)
14 0.0)
14¢ 0.0
14C 0.0)
14¢  0.0)
14( 0.0
14C  0.0)
14C  0.0)
14(  0.0)
14( 0.0
14C  0.0)
14C 0.0)

UG VGGG GGV UGS R S G G G VR GO S ORGP P VU VUG G R RN W P
COO0OOCODOOOCOOOOOOOOOOCOOOCOOOOOOTCOOOOOOOOOO
COO0OOCOOOCOOOOOOOOOOCOCOCODOOOOOOOOOCOOOCOOO0O
SO0V OCOO0OOOOOOOCOOOOOOOO00
COOCOOOCOOCOOOOODOOOCLDOUVOOOOOOO0COOOOOOO0O0O
[afelalelololofolelefeolefololeloolelolelofololololeolealelololololo)ololo ol o]
T

0/ PWR

39( 0.000) / void ratio (%)
12(-0.1E-02) 1(-0.1E-02)
12(-0.8E-03) 1(-0.8E-03)
12(-0.3E-03) 1(-0.3E-03)

0 /xs val

0  /branching

0  /weight factor
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A.3.4. SWAT input for Turky Point Sample NO 1.

===== FILE ALOCATION ======

FASTP : pfast

THERMP : pthml

FASTU : fastu

THERMU : thermalu

MACWRK : macrowrk

FLUX : flux

MACRO : macro

MCROSSP: pmers

MICREF : micref

UMCROS : umcros

= for l]bmak ======

usacti :/home5/codes/swat9906/xslib/acti.j32.v2.1

usfp  :/homeS/codes/swat9906/xslib/fp.j32.v2.4
ori2ori:/home5/codes/swat9906/oriZoriglib/decaydat.fp-j3.v7

==== f()r origen2 ]

photo :/home5/codes/swat9906/ori2origlib/photodat

sfe st e sk sk s e sk sk ekt ok sk eskeoeokeokokokok global data liStS stk sk sk sk sk skokok kR okok

Template of SWAT Input Data for The Obrigheim Reactor By SHIN, Hee Sung
tul 15 204 30.720 2.5560 1.4300 365.80 167.60 0.7310 0.9484 0.6502 0.6934
11100 00111 /Library Control

11112 143221 00002 01000 /SRAC General Control
1.0000E-25

63 44 1 /fast thermal lethergy

33333 03000 008150 03001 /COLPROB.CONT

123

0.00000 0.46482 0.53595 0.84350

1

3

67 10004 4(0) 1.0 0930 0.0 10.23500 2.556 0.0 4(0.0) / UO2 (2.556wt%)
922340 /U -234
922350 /U -235
922360 /U -236
922380 /U -238
932370
942380
942390
942400
942410
942420
952410
952421
952420
952430
962420
962430
962440
962450
962460
641520
641540
641550
641560
641570
641580
641600
541350
601430
451030
541310
551330
621490
430990
621520
621510
611470
631530
601450
631550
631540
621500
420950
471090
611481
441010
551340

RPN NORNNRNDONDPDODNDRODNDRNDNDODNNDNODNDRODRNDNODNDNDNDNODNDNDDNNDN
b et e b b e b b bk bt b e e bk ek ik e b e bk bt b b ek bk bk b bk b Rk b bk e b bk bt ek b e
OCOWOOOOOOOOOODOOOOOCOCOOOCOOOOOOOOOMNWOOODODOOOOOO
Pt bt b e e e ek b b gk e e b e b b e ek e bt e b ek b bk b bk b b e e e e b e e b e ek
CODOOOOOOOTOOOOOOOOOCOOOOOOOCOCOOCOOCOOOOONNNN

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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4 /39
12(1) 0 12(1) 0 12(1) O
26.167 32235/
26.167 32235/
26.167 32235/
26.167 32235/
26.167 32235/
26.167 32235/
26.167 32235/
26.167 32235/
26.167 32235/
26.167 32235/ 10
26.167 32235/ 11
26.167 32235/ 12
58.000 /13
27.250 32235/ 14
27.250 32235/ 15
27.250 32235/ 16
27.250 32235/ 17
27.250 32235/ 18
27.250 32235/ 19
27.250 32235/ 20
27.250 32.235/ 21
27.250 32235/ 22
27.250 32235/ 23
27.250 32235/ 24
27.250 32235/ 25
62.000 /26
26.000 32235/ 27
26,000 32235/ 28
26.000 32235/ 29
26.000 32235/ 30
26.000 32235/ 31
26.000 32235/ 32
26.000 32235/ 33
26.000 32235/ 34
26.000 32235/ 35
26.000 32235/ 36
26.000 32235/ 37
26.000 32235/ 38
927.000 /39
922.000 595.000 570.000 /
922.000 595.000 570.000 /
922.000 595.000 570.000 /
922.000 595.000 570.000 /
922.000 595.000 570.000 /
922.000 595.000 570.000 /
922.000 595.000 570.000 /
922.000 595.000 570.000 /
922.000 595.000 570.000 /
622,000 595.000 570.000 / 10
922.000 595.000 570.000+/ 11
922.000 595.000 570.000/ 12
3( 300.0) /13
922.000 595.000 570.000/ 14
922.000 595.000 570.000 / 15
922.000 595.000 570.000/ 16
922.000 595.000 570.000 / 17
922.000 595.000 570.000 / 18
922.000 595.000 570.000/ 19
922.000 595.000 570.000 / 20
922.000 595.000 570.000 / 21
922.000 595.000 570.000/ 22
922,000 595.000 570.000 / 23
922.000 595.000 570.000 / 24
922.000 595.000 570.000 / 25
3( 300.0) /26
922.000 595.000 570.000 / 27
922.000 595.000 570.000 / 28
922.000 595.000 570.000 / 29
922.000 595.000 570.000 / 30
922.000 595.000 570.000 / 31
922.000 595.000 570.000 / 32
922.000 595.000 570.000 / 33
922.000 595.000 570.000 / 34
922.000 595.000 570.000 / 35
922.000 595.000 570.000 / 36
922.000 595.000 570.000 / 37
922.000 595.000 570.000 / 38

OO0 ~I O\ WD)

OOO~I N BN —
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3( 300.0) /39
100000 14( 0.0 / 1 result control
100000 14C 0.0 / 2 result control
100000 14(C 0.0 / 3 result control
100000 14( 0.0 / 4 result control
100000 14( 0.0 / 5 result control
100000 14( 0.0 / 6 result control
100000 14( 0.0 / 7 result control
100000 14 0.0 / 8 result control
100000 14( 0.0 / 9 result control
100000 14( 0.0) /10 result control
100000 14(C 0.0 /11 result control
100000 14(C 0.0) /12 result control
100000 14(C 0.0 /13 result control
100000 14C 0.0 / 14 result control
100000 14(C 0.0 /15 result control
100000 14C 0.0) / 16 result control
100000 14( 0.0 /17 result control
100000 14C 0.0) /18 result control
100000 14C 0.0) /19 result control
100000 14C 0.0) /20 result control
100000 14( 0.0) /21 result control
100000 14( 0.0 /22 result control
100000 14( 0.0 /23 result control
100000 14( 00 /24 result control
100000 14( 0.0 /25 result control
100000 14 0.0 /26 result control
100000 14( 0.0) /27 result control
100000 14( 0.0 / 28 result control
100000 14( 0.0) /29 result control
100000 14( 0.0 /30 result control
10000014 0.0 /31 result control
100000 14 0.0 /32 result control
100000 14 0.0 /33 result control
100000 14 0.0 /34 result control
100000 14 0.0 /35 result control
100000 14C 0.0 /36 result control
100000 14( 0.0 /37 result control
100000 14(C 0.0 /38 result control
100000 14(C 0.0) /39 result control
0 / PWR

39( 0.000) / void ratio (%)
12(-0.4E-03) 1(-0.4E-03)
12(-0.4E-03) 1(-0.4E-03)
12(-0.4E-03) 1(-0.4E-03)

0  /xs val
0  /branching
0  /weight factor



JAERI-Research 2000-066

A.3.5. SWAT input for Calvert Cliffs Sample NO 1.

===== PDS FILE ALOCATION ======

FASTP : pfast

THERMP : pthml

FASTU : fastu

THERMU : thermalu

MACWRK : macrowrk

FLUX : flux

MACRO : macro

MCROSSP: pmers

MICREF : micref

UMCROS : umcros

=== fOI' llbmak oo

usacti :/homeS/codes/swat9906/xslib/acti.j32.v2.1

usfp  :/homeS/codes/swat9906/xslib/fp.j32.v2.4
ori2ori:/home5/codes/swat9906/ori2origlib/decaydat.fp-j3.v7

==== fOr 01‘igen2 =====

photo :/homeS/codes/swat9906/ori2origlib/photodat

Skeske s o ok sk o ok sheoke ook sk e sfe sk sk sk sk skok ok globa] data ]iStS she sfe 3k s ok ok sk sk ok ok ok sk skeskeok ek

Template of SWAT Input Data for The Obrigheim Reactor By SHIN, Hee Sung
cal 14 176 27.348 3.0380 1.4732 347.22 13.20 0.7575 0.9855 1.3140 1.4160
11100 00111 /Library Control

11112 14321 00002 01000 /SRAC General Control
1.0000E-25

63 44 1 /fast thermal lethergy

33333 03000 008150 03001 /COLPROB.CONT

123

0.00000 0.47815 0.55880 0.87261

1

3
6710004 4(0) 1.0 0956 0.0 10.04500 3.038 0.0 4(0.0) / UO2 (3.038wt%)
922340 4

922350
922360
922380
932370
942380
942390
942400
942410
942420
952410
952421
952420
952430
962420
962430
962440
962450
962460
641520
641540
641550
641560
641570
641580
641600
541350
601430
451030
541310
551330
621490
430990
621520
621510
611470
631530
601450
631550
631540
621500
420950
471090
611481
441010
551340
461050

U -236

/
/U -235
/
/U -238

SESESANE A SR SRR SR NI ME SR NENESESRENISESISESESERESISESENESESTNENT NI SN IN TSRO SR N Y E Y T T ST O
——ly—di—lb—!b—lb—!b—lt—l-—li—lh—lb—!b—i——li—l—li—t-—ai-lb—lb—!b—l—t—l—lh—lh—lh—l-—l»—lh—lh—dp—lh—a‘i—l—li—ax—l)—th—l—ih—ih—l\-—li—lw
OCOOWOOOOOCCOLOOOCOOOOOOOOOO OO0 ONWOOOOOOOOOOD

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Hh—-‘h—lt—‘i—l—lh—lh—lb—lh—l)——!h—ii—li—db—lb—lh—-\b——!h—lHi——lh—lh—lh—lb—li—i—li—li—lh—li—lh—lb—l—l—ih—lb—l)—li—lh—lui—li—li-lb—lh—lH
[eivjejeiolofslofojefajels oo ool laloolofofelfofofaf oo falo oo alof ol oo o fa o fa el L] 1 £ ¥
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3 4740
3 4741
3 4/42
3 4743
3 4/44
3 4745
3 4746
3 4747
3 4/48
3 4749
3 4/50
3 4/51
4 /52
12(1) 0 12(1)
25.500 17.240 /
25.500 17.240 /
25.500 17.240 /
25.500 17.240 /
25.500 17.240 /
25.500 17.240 /
25.500 17.240 /
25.500 17.240 /
25.500 17.240 /
25.500 17.240 /
25.500 17.240 /
25.500 17.240 /
71.000 /
31.808 19.426 /
31.808 19.426 /
31.808 19.426 /
31.808 19.426 /
31.808 19.426 /
31.808 19.426 /
31.808 19.426 /
31.808 19426/
31.808 19.426 /
31.808 19426 /
31.808 19.426 /
31.808 19.426 /
81.300 /
38.833 17.037/
38.833 17.037 /
38.833 17.037 /
38.833 17.037/
38.833  17.037 /
38.833  17.037 /
38.833  17.037/
38.833 17.037 /
38.833 17.037 /
38.833  17.037 /
38.833 17.037 /
38.833  17.037 /
85.000 /
38.425 14.570 /
38425 14570/
38425 14570/
38425 14.570 /
38425 14.570 /
38425 14.570 /
38425 14.570 /
38425 14.570 /
38425 14570/
38425 14.570 /
38425 14570/
38425 14.570 /
1870.000 /
790.000 620.000
790.000 620.000
790.000 620.000
790.000 620.000
790.000 620.000
790.000 620.000
790.000 620.000
790.000 620.000
790.000 620.000
790.000 620.000
790.000 620.000
790.000 620.000
3( 300.0)

0 12(1)

WO W —

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52
557.000 /
557.000 /
557.000 /
557.000 /
557.000 /
557.000 /
557.000 /
557.000 /
557.000 /
557.000 /
557.000 /
557.000 /

/

0

LoD WN—

10
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790.000 620.000 557.000/ 14
790.000 620.000 557.000 / 15
790.000 620.000 557.000 / 16
790.000 620.000 557.000/ 17
790.000 620.000 557.000 / 18
790.000 620.000 557.000 / 19
790.000 620.000 557.000 / 20
790.000 620.000 557.000/ 21
790.000 620.000 557.000/ 22
790.000 620.000 557.000 / 23
790.000 620.000 557.000 / 24
790.000 620.000 557.000/ 25
3( 300.0) /26

790.000 620.000 557.000 / 27
790.000 620.000 557.000 / 28
790.000 620.000 557.000 / 29
790.000 620.000 557.000 / 30
790.000 620.000 557.000 / 31
790.000 620.000 557.000 / 32
790.000 620.000 557.000 / 33
790.000 620.000 557.000 / 34
790.000 620.000 557.000 / 35
790.000 620.000 557.000 / 36
790.000 620.000 557.000/ 37
790.000 620.000 557.000/ 38
3( 300.0) /39

790.000 620.000 557.000 / 40
790.000 620.000 557.000 / 41
790.000 620.000 557.000 / 42
790.000 620.000 557.000 / 43
790.000 620.000 557.000 / 44
790.000 620.000 557.000 / 45
790.000 620.000 557.000 / 46
790.000 620.000 557.000 / 47
790.000 620.000 557.000 / 48
790.000 620.000 557.000 / 49
790.000 620.000 557.000 / 50
790.000 620.000 557.000 / 51
! 52

W
—~
W)
[
(=}
(=]
=

[ejejejolelelolojololelojolefelolojefoleolofelolelofolelolelofolofolo)ofololola),
[elejelojalolofalolelolejoleloleolelielisislalaleclelslieleleleololafeloleale ool o)
COOCO OO0 OOOOOCOOOOOOODOOOOOOOOCOOOOOO

1 result control
2 result control
3 result control
4 result control
5 result control
6 result control
7 result control
8 result control
9 result control
10 result control
11 result control
12 result control
13 result control
14 result control
15 result control
16 result control
17 result control
18 result control
19 result control
20 result control
21 result control
22 result control
23 result control
24 result control
25 result control
26 result control
27 result control
28 result control
29 result control
30 result control
31 result control
32 result control
33 result control
34 result control
35 result control
36 result control
37 result control
38 result control
39 result control
40 result control

14(  0.0)
14( 0.0
14¢ 0.0
14( 0.0
14C 0.0
14C 0.0)
14 0.0)
14( 0.0
14C  0.0)
14 0.0)
14(  0.0)
14( 0.0)
14(  0.0)
14(  0.0)
14C  0.0)
14( 0.0
14( 0.0)
14(  0.0)
14C  0.0)
14 0.0
14¢  0.0)
14 0.0)
14¢  0.0)
14C  0.0)
14 0.0
14C  0.0)
14(  0.0)
14 0.0)
14(  0.0)
14(  0.0)
14C  0.0)
14 0.0)
14 0.0)
14(  0.0)
14(  0.0)
14( 0.0
14C  0.0)
14¢  0.0)
14¢  0.0)
14¢  0.0)

et ek b bt bk ok b bk b bk b bk ek bk ik ek b bk b b bk bk bk ek bk bt e b b et e bk o
OO0 OOCOOTOOOOCOOOCOOCOOOOOOOOOOCOCOCOOOO
QOO OO OO0 COCOOOOCOOOOOCOOCCOOOO
B e T e T L UL
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100000 14( 0.0 /41 result control
100000 14(C 0.0 /42 result control
100000 14 0.0) /43 result control
100000 14¢ 0.0) /44 result control
100000 14 0.0 /45 result control
100000 14( 0.0 /46 result control
100000 14 0.0) /47 result control
100000 14( 0.0 /48 result control
100000 14( 0.0 /49 result control
100000 14( 0.0 /50 result control
100000 14( 0. /51 result control
100000 14C 0.0) /52 result control

0/ PWR

52( 0.000) / void ratio (%)

12(-0.3E-03) 1(-0.3E-03)

12(-0.5E-03) 1(-0.5E-03)

12(-0.5E-03) 1(-0.5E-03)

12(-0.5E-03) 1(-0.5E-03)

0 /xs val.

0  /branching

0  /weight factor

comment statement

0 h2ofrac
9 light element inclued in fresh fuel

o 135.000

cr 5.90000

mn 0.330000

fe 12.9000

co 0.750000E-01

ni 9.90000

zr 221.000

nb 0.710000

sn 3.60000
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A.3.6. SWAT input for H. B. Robinson Sample NO 1.

===== PDS FILE ALOCATION ======

FASTP : pfast

THERMP : pthml

FASTU : fastu

THERMU : thermalu

MACWRK : macrowrk

FLUX : flux

MACRO : macro

MCROSSP: pmcrs

MICREF : micref

UMCROS : umcros

s for ]]bmak ====s==

usacti :/homeS/codes/swat9906/xslib/acti.j32.v2.1

usfp  :/homeS/codes/swat9906/xslib/fp.j32.v2.4
ori2ori:/homeS/codes/swat9906/ori2origlib/decaydat.fp-j3.v7

==== for origen2 =====

photo :/home5/codes/swat9906/ori2origlib/photodat

sk ke sfe ke sfeske sk ok ok ook sk sk ook ok skok sk ok ok global data liStS sk ok s e sk ofsfeskeodeokeoskokekesk cskeok

Template of SWAT Input Data for The Obrigheim Reactor By SHIN, Hee Sung
rol 15204 16.020 2.5610 1.4300 365.80 11.00 0.7544 0.9484 0.2839 0.3004
11100 00111 /Library Control

11112 14321 00002 01000 /SRAC General Control
1.0000E-25 .

63 44 | /fast thermal lethergy

33333 03000 008150 03001 /COLPROB.CONT

123

0.00000 0.46470 0.53595 0.84350

1

3

67 10004 4(0) 1.0 0929 0.0 9.94400 2.561 0.0 4(0.0) / UO2 (2.561wt%)
922340 -234

922350
922360
922380
932370
942380
942390
942400
942410
942420
952410
952421
952420
952430
962420
962430
962440
962450
962460
641520
641540
641550
641560
641570
641580
641600
541350
601430
451030
541310
551330
621490
430990
621520
621510
611470
631530
601450
631550
631540
621500
420950
471090
611481
441010
551340
461050

R e

U
U -
U
U

OO NPODNPDNONRONDNDNODNDRPRODNRNRDNODNDNDNODNDNDNODNDRPDRNRDODDODNDODNDNDNDNDNNDNDN
et i bt Pt et bk bk ek bk nd bk b b bk et bkt e b h b danh ket b ek bk b e bk bl ek R bt ik bk bk b tamd bl bd ks b e
OO WOOOOOOOLOOOOOOOOOOCOOOCOOTCOOOOOOOONWOTCTOOOOCOOOOO

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

OO0 OOOOOOOOOOOOOOOCCOOOOONNNN,
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12(1)
20.292
20.292
20.292
20.292
20.292
20.292
20.292
20.292
20.292
20.292
20.292
20.292
40.000
20.292
20.292
20.292
20.292
20.292
20.292
20.292
20.292
20.292
20.292
20.292
20.292
64.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000
39.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000

3936.000

743.000

743.000

743.000

743.000

743.000

743.000

743.000

743.000

743.000

743.000

743.000

743.000

3( 300.0)

0

W =-O

12(1)
20.861
20.861
20.861
20.861
20.861
20.861
20.861
20.861
20.861
20.861
20.861
20.861

B N S N

20.150 /
20.150 /
20.150 /
20.150 /
20.150 /
20.150 /
20.150 /
20.150 /
20.150 /
20.150 /
20.150 /
20.150 /

/
19.566 /
19.566 /
19.566 /
19.566 /
19.566 /
19.566 /
19.566 /
19.566 /
19.566 /
19.566 /
19.566 /
19.566 /

19.111
19.111
19.111
19.111
19.111
19.111
19.111
19.111
19.111
19.111
19.111
19.111

R R R R TR N T e e e

595.000
595.000
595.000
595.000
595.000
595.000
595.000
595.000
595.000
595.000
595.000
595.000

0 12(1)

OOIRNED W —

10

11

12

13

14 -

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52
559.000 /
559.000 /
559.000 /
559.000 /
559.000 /
559.000 /
559.000 /
559.000 /
559.000 /
559.000 /
559.000 /
559.000 /

/

0

W1 H WY —

10

11

12
13

12(1)

0
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743.000 595.000 559.000/ 14
743.000 595.000 559.000 / 15
743.000 595.000 559.000 / 16
743.000 595.000 559.000 / 17
743.000 595.000 559.000 / 18
743.000 595.000 559.000 / 19
743.000 595.000 559.000 / 20
743.000 595.000 559.000 / 21
743.000 595.000 559.000 / 22
743.000 595.000 559.000 / 23
743.000 595.000 559.000 / 24
743.000 595.000 559.000 / 25
3( 300.0) /26
743.000 595.000 559.000 / 27
743.000 595.000 559.000 / 28
743.000 595.000 559.000 / 29
743.000 595.000 559.000 / 30
743.000 595.000 559.000 / 31
743.000 595.000 559.000 / 32
743.000 595.000 559.000 / 33
743.000 595.000 559.000 / 34
743.000 595.000 559.000 / 35
743.000 595.000 559.000 / 36
743.000 595.000 559.000 / 37
743.000 595.000 559.000 / 38
3( 300.0) /39
743.000 595.000 559.000 / 40
743.000 595.000 559.000 / 41
743.000 595.000 559.000/ 42
743.000 595.000 559.000 / 43
743.000 595.000 559.000 / 44
743.000 595.000 559.000 / 45
743.000 595.000 559.000 / 46
743.000 595.000 559.000 / 47
743.000 595.000 559.000 / 48
743.000 595.000 559.000 / 49
743.000 595.000 559.000 / 50
743.000 595.000 559.000 / 51

3( 300.0) / 52
100000 14 0.0 / 1 result control
100000 14¢ 0.0 / 2 result control
100000 14 0.0 / 3 result control
100000 14( 0.0 /4 result control
100000 14( 0.0 / 5 result control
100000 14( 0.0 / 6 result control
100000 14 0.0 / 7 result control
100000 14( 00 / 8 result control
100000 14( 0.0 / 9 result control
100000 14( 0.0) /10 result control
100000 14( 0.0 /11 result control
100000 14¢C 0.0 /12 result control
100000 14( 0.0) /13 result control
100000 14( 0.0 /14 result control
100000 14( 0.0 /15 result control
100000 14 0.0 /16 result control
100000 14 0.0 /17 result control
100000 14 0.0 /18 result control
10000014 0.0 /19 result control
100000 14( 0.0 /20 result control
10000014 00 /21 result control
100000 14( 0.0 /22 result control
100000 14 0.0 /23 result control
100000 14( 0.0 /24 result control
100000 14( 0.0 /25 result control
100000 14( 0.0 /26 result control
100000 14( 0.0 /27 result control
10000014 0.0 /28 result control
100000 14( 0.0 /29 result control
10000014 00 /30 result control
100000 14( 0.0 /31 result control
10000014( 0.0) / 32 result control
100000 14(C 0.0 /33 result control
100000 14 0.0 /34 result control
100000 14 0.0 /35 result control
100000 14( 0.0 /36 result control
100000 14 0.0 /37 result control
100000 14 0.0 /38 result control
100000 14( 0.0 /39 result control
100000 14( 0.0 /40 result control
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100000 14 0.0) /41 result control
100000 14( 0.0 /42 result control
100000 14 0.0 /43 result control
10000014 0.0 /44 result control
10000014 0.0) / 45 result control
100000 14¢ 0.0) / 46 result control
100000 14( 0.0 /47 result control
10000014 0.0 /48 result control
100000 14C 0.0) /49 result control
100000 14 0.0) /50 result control
100000 14( 0.0 /51 result control
100000 14C 0.0) /52 result control
0/ PWR

52( 0.000) / void ratio (%)
12(-0.7E-03) 1(-0.7E-03)
12(-0.2E-03) 1(-0.2E-03)
12(-0.7E-03) 1(-0.7E-03)
12(-0.2E-03) 1(-0.2E-03)

0 /xs val
0  /branching
0  /weight factor
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===== PDS FILE ALOCATION ======

FASTP : pfast

THERMP : pthml

FASTU : fastu

THERMU : thermalu

MACWRK : macrowrk

FLUX : flux

MACRO : macro

MCROSSP:  pmers

MICREF : micref

UMCROS : umcros

=== for llbmak ======

usacti :/homeS/codes/swat9906/xslib/acti.j32.v2.1

usfp  :/home5/codes/swat9906/xslib/fp.j32.v2.4
ori2ori:/home5/codes/swat9906/ori2origlib/decaydat.fp-j3.v7

ety f()r origenz pmi— ]

photo :/homeS/codes/swat9906/ori2origlib/photodat

skofe sk sk sk ook o sk stk sk s kokoksk skok skeokokesk ok g]oba] data liStS skt sfeofe sk sk steok skeske sk sk skeokosk ko

Template of SWAT Input Data for The Obrigheim Reactor By SHIN, Hee Sung
obl 14 180 25.929 3.1300 1.4300 295.60 -1.00 0.7283 0.9300 0.6413 0.6845
11100 00111 /Library Control

11112 14321 00002 01000 /SRAC General Control
1.0000E-25

63 44 1 /fast thermal lethergy

33333 03000 008150 03001 /COLPROB.CONT

123

0.00000 0.45650 0.53700 0.83807

1

3

67 10004 40) 1.0 0.913 0.0 10.05000 3.130 0.0 4(0.0) / UO2 (3.130wt%)
922340 /U -234
922350 / U -235
922360 /U -236
922380 /U -238
932370
942380
942390
942400
942410
942420
952410
952421
952420
952430
962420
962430
962440
962450
962460
641520
641540
641550
641560
641570
641580
641600
541350
601430
451030
541310
551330
621490
430990
621520
621510
611470
631530
601450
631550
631540
621500
420950
471090
611481
441010
551340
461050
611480
451050

RPN NDRODNRDRRNRODRDNONNRORNNDRNDRDNDNNNRRRDNDNDRDNODNDDNDOD DD DN
Pt ek ek bt Gl ek nd ok b e ek bk o bt bk bk e ok ek bk bk bt e bk bk el band hid bk b bd b bt bk b bk et e e b ek bl bk e s
OO0 OWOOOOOOOOCOODOOOOCOOOCOOOOOOOOOOONWOOOOOODOOOD

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Pt bt bk b b e b bk b bk b b ek bk b bk bk e b bt bk e b b bk bk bk bk bk bk bk b bk bt bt o bk b kbt kb bkt
COODOOOCOCDOOOCOOOOCOOOOOO0 OO OONNINN
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12(1)

1

12(h) O
20.929 /

0

12(1)

24.000
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24.000  20.929 /
24.000 20.929 /
24.000 20.929 /
24.000  20.929 /
24.000 20.929 /
24.000 20.929 /
24.000 20.929 /
24.000 20.929 /
24.000 20.929 / 10
24.000 20929/ 11
24.000 20.929/ 12
81.000 /13
25750 37468/ 14
25750 37468 / 15
25750 37468 / 16
25.750 37468 / 17
257750 37468 / 18
25.750 37468 / 19
257750 37468 / 20
257750 37.468 / 21
25750 37.468 / 22
25.750 37468 / 23
257750 37468 / 24
25.750 37468 / 25
396.000 /26
20.667 33.564 / 27
20.667 33.564 / 28
20.667 33.564 / 29
20.667 33.564 / 30
20.667 33.564 / 31
. 20667 33564 / 32
20.667 33.564 / 33
20.667 33.564 / 34
20.667 33.564 / 35
20.667 33.564 / 36
20.667 33.564 / 37
20.667 33.564 / 38
10.000 /39

Nele N No NIV ISR N )

846.000 605.000 572.000/ 1
846.000 605.000 572.000/ 2
846.000 605.000 572.000/ 3
846.000 605.000 572.000/ 4
846.000 605.000 572.000/ 5
846.000 605.000 572.000/ 6
846.000 605.000 572.000/ 7
846.000 605.000 572.000 / 8
846.000 605.000 572.000/ 9
846.000 605.000 572.000/ 10
846.000 605.000 572.000 / 11
846.000 605.000 572.000/ 12
3( 300.0) / 13
846.000 605.000 572.000 / 14
846.000 605.000 572.000/ 15
846.000 605.000 572.000/ 16
846.000 605.000 572.000/ 17
846.000 605.000 572.000/ 18
846.000 605.000 572.000 / 19
846.000 605.000 572.000/ 20
846.000 605.000 572.000/ 21
846.000 605.000 572.000 / 22
846.000 605.000 572.000 / 23
846.000 605.000 572.000/ 24
846.000 605.000 572.000/ 25
3( 300.0) /26
846.000 605.000 572.000 / 27
846.000 605.000 572.000/ 28
846.000 605.000 572.000 / 29
846.000 605.000 572.000 / 30
846.000 605.000 572.000 / 31
846.000 605.000 572.000/ 32
846.000 605.000 572.000 / 33
846.000 605.000 572.000 / 34
846.000 605.000 572.000 / 35
846.000 605.000 572.000/ 36
846.000 605.000 572.000 / 37
846.000 605.000 572.000/ 38

3( 300.0) /39
100000 14( 0.0) / 1 result control

100000 14( 0.0 / 2 result control — 90—
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3 result control
4 result control
5 result control
6 result control
7 result control
8 result control
9 result control
10 result control
11 result control
12 result control
13 result control
14 result control
15 result control
16 result control
17 result control
18 result control
19 result control
20 result control
21 result control
22 result control
23 result control
24 result control
25 result control
26 result control
27 result control
28 result control
29 result control
30 result control
31 result control
32 result control
33 result control
34 result control
35 result control
36 result control
37 result control
38 result control
39 result control

14C  0.0)
14C  0.0)
14C 0.0
14C  0.0)
14(  0.0)
14C  0.0)
14¢ 0.0)
14¢  0.0)
14C 0.0
14C 0.0
14¢  0.0)
14( 0.0
14C 0.0
14¢  0.0)
14C 0.0
14¢  0.0)
14¢  0.0)
14¢  0.0)
14(  0.0)
14¢ 0.0
14¢  0.0)
14¢ 0.0)
14C  0.0)
14¢  0.0)
14¢  0.0)
14(  0.0)
14C  0.0)
14( 0.0
14C  0.0)
14 0.0)
14¢  0.0)
14( 0.0)
14¢ 0.0
14¢  0.0)
14C 0.0
14( 0.0
14(  0.0)

et e e A P e b et e et e ek b et bk b bk bk b b bt b bk bk e b o bk bk bk bk ek bt et
COOCOTOC OO0 ODOOOO
SO0 OO OO0 OOOOOOOOOOOOOOOOO
CODOO OO OO0 ODOOOOOOOCOOOOOOTOOOOODOoOOOoO
COCOODOOCOCOOOOLOOOOODOCOOOOOODOOOOOOOOO
COOCOOOOOOOOOLOOOOLLOLOODOOOODOOOIOOOOOOCO
e T T T .

0/ PWR

39( 0.000) / void ratio (%)
12(-0.4E-03) 1(-0.4E-03)
12(-0.4E-03) 1(-0.4E-03)
12(-0.4E-03) 1(-0.4E-03)

0  /xs val

0  /branching

0  /weight factor
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A3.7. SWAT input for Obrigheim-b Sample NO 1.

===== PDS FILE ALOCATION ======
FASTP . pfast
THERMP : pthml
FASTU : fastu
THERMU : thermalu
MACWRK : macrowrk
FLUX : flux
MACRO : macro
MCROSSP: pmcrs
MICREF : micref
UMCROS : umcros
==== for libmak ======
usacti :/home5/codes/swat9906/xslib/acti.j32.v2.1
usfp  :/homeS/codes/swat9906/xslib/fp.j32.v2.4
ori2ori:/homeS/codes/swat9906/ori2origlib/decaydat.fp-j3.v7
=== fOr origenz ==—=—=
Ehoto :/home5/codes/swat9906/ori2origlib/photodat
e s s sk sfe she sk s sk sk e she sk sk sk st skesk sk skeok sk ok globa] ata iStS sheske sfeok sk sk sk ssteosk skeskeske sesfe sk
Template of SWAT Input Data for The Obrigheim Reactor Bg SHIN, Hee Sun
obl 14 180 25.929 3.1300 1.4300 295.60 -1.00 0.7283 0.9300 0.6413 0.6845
11100 00111 /Library Control
11112 14321 00002 01000 /SRAC General Control
1.0000E-25
63 44 1 /fast thermal lethergg
?3333 03000 008150 03001 /COLPROB.CONT
10.00000 0.45650 0.53700 0.83807

3

6710004 40) 1.0 09
922340
922350
922360
922380
932370
942380
942390
942400
942410
942420
952410
952421
952420
952430
962420
962430
962440
962450
962460
641520
641540
641550
641560
641570
641580
641600
541350
601430
451030
541310
551330
621490
430990
621520
621510
611470
631530
601450
631550
631540
621500
420950
471090
611481
441010
551340
461050

U

%3%.0 10.05000 3.130 0.0 4(0.0) / UO2 (3.130wt%)

NSRS RIS AT S ES SRS LLPES LSS ] SF ST ST ST ST S ST SISIEINISIS I SIS SIS SN SIS NI NI NT T ET ST ST T S Y )
Pk pah bomd bl ik bred bk Brerd ik ek Potd ok pmind ek bk bk bk ek bk ek bk it Srh bk bt it ek bk ok ok bmad ik bk ok bk bk ok pamed brewd ek jk mmsh btk bk bk ok
OCOoOOWOOOOOCOOOOOODOOOOOOOOOOOOOOOCONWOODODOOOOOD

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

ek bk ok o ok bk bk ok kot Sl ek bk Sk ok ok ok e fed it Sk bk bl ko ok ok praed oah hh ek b bk ek ekt pmed etmd ok i e protd bk ok pd ok
[=lelelalelelolelelelslelelelelelelelelelelelelelelelelelelelolololololfefelolfololole el ST T T
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12(1)
24.000
24.000
24.000
24.000
24.000
24.000
24.000
24.000
24.000
24.000
24.000
24.000
81.000
25.750
25.750
25.750
25.750
25.750
25.750
25.750
25.750
25.750
25.750
25.750
25.750

396.000
20.667
20.667
20.667
20.667
20.667
20.667
20.667
20.667
20.667
20.667
20.667
20.667
10.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

3( 300.0)

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

3( 300.0)

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

846.000

3( 300.0)

0

12(1)
20.929 /
20.929 /
20.929 /
20929 /
20929 /
20.929 /
20.929 /
20.929 /
20.929 /
20.929 /
20.929 /
20.929 //
37.468 /
37.468 /
37.468 /
37.468 /
37.468 /
37.468 /
37.468 /
37.468 /
37.468 /
37.468 /
37468 /
37.468 ;
33.564 /
33.564 /
33.564 /
33.564 /
33564 /
33.564 /
33.564 /
33.564 /
33.564 /
33564 /
33.564 /
33.564 //

605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000

605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000

605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000
605.000

0

572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000//

572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000//
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000 /
572.000//

\=ko R Fo WU, R ULY SR
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100000 14¢ 0.0) / 1 result control
100000 14( 0.0 / 2 result control
100000 14( 0.0) / 3 result control
100000 14( 0.0) / 4 result control
100000 14( 0.0 / 5 result control
100000 14( 0.0) / 6 result control
100000 14( 0.0) / 7 result control
100000 14( 0.0) / 8 result control
100000 14( 0.0) / 9 result control
100000 14( 0.0 /10 result control
100000 14( 0.0) /11 result control
100000 14( 0.0) /12 result control
100000 14( 0.0) /13 result control
100000 14( 0.0) / 14 result control
100000 14(C 0.0 / 15 result control
100000 14( 0.0) /16 result control
100000 14( 0.0) / 17 result control
10000014( 00) / 18 result control
100000 14( 0.0) /19 result control
100000 14( 0.0) /20 result control
100000 14( 0.0) / 21 result control
100000 14( 0.0) /22 result control
100000 14( 0.0) / 23 result control
100000 14( 0.0) / 24 result control
100000 14( 0.0) /25 result control
100000 14¢ 0.0 / 26 result control
100000 14( 0.0) /27 result control
100000 14( 0.0) /28 result control
100000 14¢ 0.0) / 29 result control
100000 14( 0.0 /30 result control
100000 14( 00) / 31 result control
100000 14(C 0.0 / 32 result control
100000 14( 0.0) /33 result control
100000 14( 0.0 / 34 result control
100000 14( 0.0 /35 result control
100000 14( 0.0) /36 result control
100000 14¢ 0.0 / 37 result control
100000 14¢C 0.0) / 38 result control
100000 14(C 0.0) /39 result control

0 / PWR

39( 0.000) / void ratio (%)

12(-0.4E-03) 1(-0.4E-03)

12(-0.4E-03) 1(-0.4E-03)
12(-0.4E-03) 1(-0.4E-03)
0 /xs val

0  /branching

0  /weight factor

comment statement

0 h2ofrac
9 light element inclued in fresh fuel
o 135.000
cr 5.90000
mn 0.330000
fe 12.9000
co 0.750000E-01
ni 9.90000
zr 221.000
nb 0.710000
sn 3.60000
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A.4. Relative Errors of the Calculated Compositions for 26 Obrigheim Samples Using SAS2H
with 27, 44 and 238 g and SWAT with 107 g

26 U-235
exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
1.370E+04 -8.759 -8.759 -7.737 -8.832  3.000 21.170 150.000 orl
6.930E+03  0.043 -0.303 2756 -0.216  3.000 33.750 1435.000 or2
1.280E+04 2109 2,109 2969  2.031 3.000 20.180 150.000 or3
8.440E+03 -23.152 -23.709 -21.481 -25.616  3.000 35.100 315.000 or4
6.090E+03  0.722 -0.049 3415 -0263 3.000 36.2601435.000 or5
7.480E+03  6.818  6.818 9.332  9.064 3.000 30.8902315.000 or6
7.840E+03 1.620 1.620  4.018 3.814  3.000 30.9402315.000 or7
1.1I90E+04  -2.437 -2.269 -1.092 -0.420 3.000 22.8602585.000 or8
1.520E+04 -1.974 -1.842 -1.184 -1.645 3.000 17.130 150.000 or9
1.440E+04 -18.889 -18.889 -17.917 -19.167 3.000 22.700 150.000 orl0
1.080E+04 -6.204 -6.380 -4907 -6.944  3.000 25.830 315.000 orll
7.610E+03 1.905 1.603  4.074 1.787  3.000 31.5001435.000 orl2
7.500E+03 5280 4973 7480 5.147 3.000 31.1401435.000 orl3
1.010E+04 -8.089 -7.861 -6.228 -6.099  3.000 27.7102315.000 orl4
1.OI0OE+04 0495 0.792 2376 2772  3.000 25.8102585.000 orl5
1.570E+04 1.338 1.338 1.911 1.720 3.000 15.600 150.000 orl6
8.780E+03 -2.301 -2.301 -0.159 -1.970 3.000 29.360 1435.000 orl7
1.030E+04 2718 2913 4466 4757 3.000 24.9002315.000 orl8
5.050E+03 -3.663 -4.594 -0.871 -5.743  2.830 38.100 1328.000 orl9
4.410E+03  17.234 16712 20975 15488  2.830 36.8801328.000 or20
4950E+03 11.576 11.576 15.374 13.798  2.830 35.6402206.000 or2]
6.270E+03 16.571 16938 19.569 19.522  2.830 30.1602426.000 or22
8.940E+03  9.351 9.620 11454 11.857 2.830 24.2202547.000 or23
1.000E+04 -7.880 -8.110 -6470 -8.830 2.830 25.450 150.000 or24
4.860E+03  7.840 6.872 10.741 6.008  2.830 36.670 1328.000 or25
5.040E+03 26369 26369 30.099 28849  2.830 32.9002206.000 or26

err-avg 1.10 0.968 3.19 1.57
err-sd 10.5 10.6 11.2 11.4
26 U-236

exp.data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
2.990E+03 1.037 1.037 0234 -3.779 3,000 21.170 150.000 orl
4.060E+03 -6.404 -6.404 -6995 -10.616  3.000 33.7501435.000 or2
2.820E+03  4.610 3759 3.759 -0.993  3.000 20.180 150.000 or3
3.770E+03  2.042  2.042 1.406 -2.149  3.000 35.100 315.000 or4
4.120E+03  -5485 -5485 -6.068 -9.733  3.000 36.260 1435.000 or5
3.830E+03 -3.864 -3.864 -4.491 -8.721 3.000 30.8902315.000 or6
3910E+03 -5.831 -5.831 -6.445 -10.537  3.000 30.9402315.000 or7
3.620E+03 -12.652 -12.652 -13.287 -17.127  3.000 22.860 2585.000 or8
2.920E+03 -9.486 -9.486 -10.274 -14.212  3.000 17.130 150.000 or9
2930E+03 7918 7918  7.133 2389  3.000 22700 150.000 orl0
3.850E+03 -12.338 -12.338 -12.961 -16.260  3.000 25.830 315.000 orll
3.940E+03 -5.964 -5.964 -6.548 -10.330 3.000 31.500 1435.000 ori2
3.980E+03 -7.487 -7.487 -8.090 -11.658  3.000 31.1401435.000 orl3
4.050E+03 -13.753 -13.753 -14.346 -17.877 3.000 27.7102315.000 orl4
3.600E+03 -6.250 -6.250 -6.917 -10.889  3.000 25.8102585.000 orl5
2.730E+03 -9.231 -9.231 -10.110 -14.066  3.000 15.600 150.000 orl6
3.810E+03 -5.853 -5.853 -6.457 -10.052 3.000 29.360 1435.000 orl7
3.600E+03 -7.556 -8.222 -8.222 -12.556  3.000 24.9002315.000 orl8
3.800E+03 -4.139 -3.548 -4.139 -7.763  2.830 38.100 1328.000 orl9
3.870E+03 -4.264 -4.264 -4.264 -8.036 2.830 36.880 1328.000 or20



3950E+03 -6.785
3.660E+03 -5.219
3.330E+03 -5.736
3220E+03  0.404
3.860E+03 -4.016
3.820E+03 -6.099
err-avg -5.09
err-sd 5.01
26 U-238

exp. data SAS-27G
9.540E+05  0.042
9.450E+05 -0.265
9.570E+05 -0.272
9.420E+05  0.053
9.430E+05 -0.308
9.480E+05 -0.327
9.460E+05 -0.116
9.530E+05 -0.105
9.580E+05 -0.125
9.520E+05  0.000
9.510E+05 -0.147
9.470E+05 -0.222
9.460E+05 -0.116
9.480E+05  0.169
9.500E+05 -0.042
9.590E+05  0.010
- 9.480E+05 -0.084
9.510E+05  0.105
9.420E+05 -0.202
9.430E+05 -0.308
9.450E+05 -0.265
9.510E+05 -0.400
9.550E+05 -0.314
9.530E+05 -0.105
9.440E+05 -0.159
9470E+05 -0.222
err-avg  -0.143
err-sd 0.147
26 Pu-238

exp. data SAS-27G
3.600E+01 49.417
1.560E+02 -1.154
4.100E+01  17.268
1.040E+02  61.346
1.650E+02  8.788
1.250E+02 1.840
1.030E+02  24.078
6.200E+01 4.032
3.100E+01 5.194
3.900E+01 62.333
7.900E+01 8.152
1.380E+02  -3.623
1.450E+02 -10.552
1.060E+02 -5472
7.900E+01 7.848

-6.785
-5.219
-5.736
0.404
-4.016
-6.099
-5.13
4.97

SAS-44G SAS-238G

0.042
-0.265
-0.272

0.053
-0.308
-0.327
-0.116
-0.105
-0.125

0.000
-0.147
-0.222
-0.116

0.169
-0.042

0.010
-0.084

0.105
-0.202
-0.053
-0.265
-0.400
-0.314
-0.105
-0.159
-0.222

-0.133
0.144

SAS-44G SAS-238G

39.500
-6.923
9.122
51.250
2242
-4.000
16.893
-2.500
-2.484
51.333
0.924
-9.493
-15.931
-11.311
1.228

-7.392 -11.013  2.830 35.6402206.000 or21
-5.219 9508  2.830 30.1602426.000 or22
-6.456 -10.360  2.830 24.2202547.000 or23
-0.311 4379  2.830 25450 150.000 or24
-4,016 -7.953 2830 36.6701328.000 or25
-6.702 -10.314  2.830 32.9002206.000 or26
-5.66 -9.56
5.00 4.80
SWAT Enrich. Burnup z-locat. Sample Id
0.042 0.136  3.000 21.170 150.000 orl
-0.265 -0.053 3.000 33.750 1435.000 or2
-0.272  -0.104  3.000 20.180 150.000 or3
0053 0.170  3.000 35.100 315.000 or4
-0.308 -0.085 3.000 36.260 1435.000 or5
-0.327 -0.148  3.000 30.8902315.000 or6
-0.116  0.063  3.000 30.9402315.000 or7
-0.105  0.031 3.000 22.8602585.000 or8
-0.125  0.031 3.000 17.130 150.000 or9
0.000 0.221 3.000 22,700 150.000 orl0
-0.147  0.053  3.000 25.830 315.000 orll
-0.222  -0.063  3.000 31.500 1435.000 orl12
-0.116  0.085 3.000 31.1401435.000 orl3
-0.084  0.148  3.000 27.7102315.000 orl4
-0.042  0.095 3.000 25.8102585.000 orl5
0.010 0.052 3.000 15.600 150.000 orl16
-0.084  0.032  3.000 29.360 1435.000 orl7
-0.147  0.074  3.000 24.9002315.000 orl8
-0.202 -0.053 2.830 38.100 1328.000 orl19
-0.308 -0.032  2.830 36.8801328.000 or20
-0.265 -0.169  2.830 35.6402206.000 or21
-0.400 -0.284  2.830 30.1602426.000 or22
-0.314  -0.168  2.830 24.2202547.000 or23
-0.105  0.010  2.830 25450 150.000 or24
-0.159  -0.117  2.830 36.670 1328.000 or25
-0.222  -0.116  2.830 32.900 2206.000 or26
-0.163 -0.736E-02
0.122 0.121
SWAT Enrich. Burnup z-locat. Sample Id
38.167 9.333  3.000 21.170 150.000 orl
-8.141 -22.564  3.000 33.7501435.000 or2
8.561 -14.634  3.000 20.180 150.000 or3
49.231 22788  3.000 35.100 315.000 or4
0970 -14.545  3.000 36.260 1435.000 or3
-5.200 -18.000  3.000 30.8902315.000 or6
15534 -0.194  3.000 30.9402315.000 or7
-3258 -17.548  3.000 22.8602585.000 or8
-3.258 -24.710  3.000 17.130 150.000 or9
50.128 19.538  3.000 22.700 150.000 ori0
0.025 -19.481 3.000 25.830 315.000 orlil
-10.507 -24.855  3.000 31.500 1435.000 orl2
-16.966 -30.345  3.000 31.140 1435.000 or13
-12.208 -24.566  3.000 27.7102315.000 orl4
0.316 -13.671 3.000 25.8102585.000 orl5
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2.500E+01 3.760
1.070E+02  6.542
7.600E+01 3.342
1.900E+02  9.737
1.390E+02  40.576
1.590E+02 14.654
1.140E+02 12.544
6.500E+01  21.200
6.500E+01 35.477
1.690E+02 14.379
1.260E+02 22.619
err-avg 15.9
err-sd 19.4
26 Pu-239

exp. data SAS-27G
4.350E+03 17.586
5.020E+03 11414
4280E+03  17.827
4.620E+03  21.580
4.770E+03  17.757
4940E+03  12.247
4910E+03 12.933
4.650E+03  12.559
4260E+03  12.207
4.390E+03 19.226
4.700E+03 14.426
4990E+03 11.122
5.040E+03  10.020
5.080E+03  7.264
5.080E+03  5.866
3.980E+03 15.302
5.020E+03  9.502
4960E+03  7.460
4.520E+03  23.739
4.600E+03  21.587
4.410E+03  26.281
4.360E+03  25.528
4.270E+03  23.700
4.600E+03  15.870
4.690E+03  19.254
4510E+03 22,949
err-avg 16.0
err-sd 5.95
26  Pu-240

exp. data SAS-27G
1.320E+03  11.439
2.360E+03  -6.525
1.360E+03  2.868
1.990E+03  13.970
2.410E+03  -3.900
2.220E+03  -6.937
2.240E+03 -7.634
1.620E+03 -1.914
1.160E+03  0.948
1.230E+03  28.211
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-3.840 -4.800 -26.080 3.000 15.600 150.000 orl6
-0.093 -1.028 -17.374  3.000 29.360 1435.000 orl7
-2.921 -3.855 -18.079  3.000 24.9002315.000 orl8
2.947 1.579 -13.579  2.830 38.100 1328.000 orl19
31.871 30.288 10.576  2.830 36.880 1328.000 or20
7.925 6.604 -7.107 2.830 35.6402206.000 or21]
5877 4561 -9.035 2.830 30.160 2426.000 or22
13508 12415 -3.292  2.830 24.2202547.000 or23
26.323  25.231 1.169  2.830 25450 150.000 or24
7.337 5917 -10.118  2.830 36.670 1328.000 or25
15238 13.889 -1.032  2.830 32.900 2206.000 or26
8.62 7.47 -10.3
18.0 17.8 14.1
SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
13724 16483  7.356  3.000 21.170 150.000 orl
6.175 9.502  2.849  3.000 33.750 1435.000 or2
13925 16706  7.617  3.000 20.180 150.000 or3
16905 20.541 9.697 3.000 35.100 315.000 or4
12243  15.744  8.763  3.000 36.260 1435.000 or5
5.951 9332  6.134  3.000 30.8902315.000 or6
6.599 10.000 6.802 3.000 30.9402315.000 or7
6903 9484  6.796  3.000 22.8602585.000 or8
8.286 11.080 2300 3.000 17.130 150.000 or9
14.875 17585 8314  3.000 22700 150.000 ori0
10.340 13404 4.085 3.000 25.830 315.000 orll
6.333 9.198 2806 3.000 31.5001435.000 orl2
4802  8.115 1.647  3.000 31.140 1435.000 orl3
1.614 4449 1516  3.000 27.7102315.000 orl4
0217  3.031 0591 3.000 25.8102585.000 ori5
11.683 14.095 5.553  3.000 15.600 150.000 orl6
4741 7590 1315 3.000 29.360 1435.000 orl7
2.157 5.040 1794  3.000 24.9002315.000 orl8
17920 21.615 13230 2.830 38.1001328.000 orl9
15.870 19500 11.109  2.830 36.8801328.000 or20
19.229 23.016 18.821 2.830 35.6402206.000 or21
18945 22248 18761  2.830 30.1602426.000 or22
16979 20.351 16.862  2.830 24.2202547.000 or23
11.717 14.826 4957 2830 25450 150.000 or24
13.646 17.207 8955 2.830 36.670 1328.000 or25
16.053 19.756 15.388  2.830 32.9002206.000 or26
10.7 13.8 7.46
5.70 5.90 5.46
SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
15.833 17.803 13.712  3.000 21.170 150.000 orl
-2076 -0.636 -0.127  3.000 33.750 1435.000 or2
7.132 8897 4779 3.000 20.180 150.000 or3
18.794 20.603 20.704  3.000 35.100 315.000 or4
0.581 2573 3278 3.000 36.260 1435.000 or5
-2.162  -0.631  -0.090 3.000 30.8902315.000 or6
-2.946 -1.429 -0.848  3.000 30.9402315.000 or7
3.086 4.877 3395 3.000 22.8602585.000 or8
4914 6724 1.810  3.000 17.130 150.000 or9
33496 35.610 31.382  3.000 22.700 150.000 orl0
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1.810E+03 -1.602  2.486  4.088 1.768  3.000 25.830 315.000 orll
2.270E+03 -7.577 -3260 -1.762 -1.806  3.000 31.500 1435.000 orl2
2290E+03 -9.258 -4934 -3493 -3.624 3.000 31.1401435.000 orl3
2.040E+03 -7.304 -2.451 -0931 -1.225 3.000 27.7102315.000 orl4
1.950E+03 -8.821 -4.000 -2.513 -3.128  3.000 25.8102585.000 orl5
1.040E+03 1.058  5.000 6.827 1.538  3.000 15.600 150.000 orl6
2.080E+03 -4.567 -0.096 1442 0.865 3.000 29.360 1435.000 orl7
1.860E+03 -7.473 -2.688 -1.183 -2.097  3.000 24.9002315.000 or18
2470E+03 -0.891] 3968 4939 6.113  2.830 38.1001328.000 orl9
2.520E+03 -4.762  0.000 0.952 1.746  2.830 36.880 1328.000 or20
2.380E+03 -1.261 3866 4.874 6429  2.830 35.6402206.000 or2]
2.110E+03  -1.043 3.839 5308 5.687 2.830 30.1602426.000 or22
1.720E+03 0756 5930 7.442 6453  2.830 24.2202547.000 or23
1.740E+03  4.138 8276 9943 7529 2830 25450 150.000 or24
2.470E+03 -3.036 1.053 2996  3.401 2.830 36.670 1328.000 or25
2.370E+03 -6.034 -1.477 -0.042 0.717 2.830 32.900 2206.000 or26

err-avg -1.04 3.54 5.13 4.17
err-sd 8.28 8.37 8.52 7.65
26 Pu-241

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
6.200E+02 46.548 36.823 40323 24952  3.000 21.170 150.000 orl
1.280E+03  18.828 10.313 13750 4297  3.000 33.750 1435.000 or2
6.200E+02 37.210 28274 31.387 16935  3.000 20.180 150.000 or3
1.020E+03 53.824 42941 47.157 31569  3.000 35.100 315.000 or4
1.260E+03 27.778 18.571 22.222 12302  3.000 36.260 1435.000 or5
1.180E+03 19.068 10.932 13983 7.458 3.000 30.8902315.000 or6
1.190E+03 18.067 10.168 13.193  6.723  3.000 30.9402315.000 or7
8.400E+02 19.643 12.179 15.333 8476  3.000 22.8602585.000 or8
5.500E+02 21.382 13491 16564  3.291 3.000 17.130 150.000 or9
5.900E+02 68.695 57.254 61.356 43983  3.000 22.700 150.000 orl0
9.400E+02 23.830 15426 18404 5904 3.000 25.830 315.000 orll
1.200E+03 19.083 10.833 14.083 4.583 3.000 31.500 1435.000 orl12
1.210E+03 16942 8760 11.901 2.645 3.000 31.1401435.000 orl13
1.110E+03 13.333 5946 8739 2342  3.000 27.7102315.000 orl4
1.050E+03 10.857 3.714 6476 0476 3.000 25.8102585.000 orlS
4.600E+02 25217 17.348 20500 6.217 3.000 15.600 150.000 ori6
1.120E+03  19.196 11.250 14.286  4.732  3.000 29.360 1435.000 orl17
1.000E+03 11.600 4.400 7.200 0.700  3.000 24.9002315.000 ori8
1.300E+03  26.231 17.385 20.846 12462  2.830 38.1001328.000 orl19
1.320E+03  21.591 13.030 16515 8333  2.830 36.8801328.000 or20
1.210E+03  29.504 20.331 24.050 18.678  2.830 35.6402206.000 or21]
1.0S0E+03 25.138 16.697 20.092 14.862  2.830 30.1602426.000 or22
8.600E+02 26.163 18.023 21.395 15.651 2.830 24.2202547.000 or23
9.000E+02 27.444 18.889 22.111 10.333  2.830 25450 150.000 or24
1.300E+03 23.077 14.385 17.923  9.538  2.830 36.670 1328.000 or25
1.210E+03 21.736 13.306 16.529 11.322  2.830 32.9002206.000 or26

err-avg 25.8 17.3 20.6 11.1
err-sd 13.0 12.0 12.3 9.96
26  Pu-242

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
1.280E+02 40469 53.125 54.844 34219 3.000 21.170 150.000 orl
5.640E+02 -4.752  5.124 5550 -3.741 3.000 33.7501435.000 or2
1.390E+02 14.245 24.676 26.043  8.705 3.000 20.180 150.000 or3
3.800E+02 53.474 68.132 68.763 54763  3.000 35.100 315.000 or4
6.290E+02 -1.129 9269 9.650 0.827  3.000 36.260 1435.000 or5



-4.547
-8.750
3.460
3.636
91.429
4.946
-3.305
-9.980
-5.437
-8.500
5.840
2.734
10.167
-6.701
13.901
-6.765
-9.372
-4.912
15.492
-8.803
-18.359
4.24

4.640E+02
4.880E+02
2.110E+02
9.900E+01
1.120E+02
2.790E+02
4.780E+02
5.000E+02
3.660E+02
3.200E+02
7.500E+01
3.840E+02
2.990E+02
7.730E+02
7.870E+02
6.800E+02
4.940E+02
2.850E+02
2.640E+02
7.350E+02
6.580E+02
err-avg

err-sd 23.8

19  Am-241

exp. data SAS-27G
2.190E+01 -8.539
6.080E+01 -53.618
2.930E+01 -35.256
9.000E+01 -68.133
7.300E+01 -62.699
2.370E+01 -8.397
1.400E+01 9.500
2.210E+01  -2.398
2.480E+01 -1.855
1.760E+02 -84.392
1.400E+02 -81.750
6.700E+00  99.701
9.390E+01 -71.768
4.100E+01 -14.171
4.030E+01 -13.300
5.530E+01 -39.855
2.770E+01 4.404
2.520E+01 19.563
7.490E+01 -53.017
err-avg -24.5

err-sd 44.5

7 Am-242

exp. data SAS-27G
2.880E-01 16.458
4.940E-01 22.328
7.290E-01 28.601
1.930E+00 -52.430
1.210E+00 -30.397
7.100E-01 -2.690
7.570E-01  22.629

t
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5.884 6401 -3.405
1.168 1.660 -7.828
14.692 15829  3.270
13.131 14.646 -2.899
108.929 110.893 84.196
15376 16237 2796
6.820 7.322 -2.699
-0.300  0.180 -9.380
5.137 57792 -4.809
2,094  2.844 -8.000
15.520 17.133  -1.907
13.438 14.063  2.969
0.368 1.171 -10.033
3.001 3.001 -3.777
-4.981 -4981 -11.576
3206 3559 -4.412
0.425 0911 -8.198
5298  6.140 -4.772
25568 26515 12.879
0422  0.748 -6.435
-9.529  -9.164 -16.626
14.8 15.6 3.62
25.5 25.9 22.0
SAS-44G SAS-238G
-11.187  -8.767 -19.269
-54.408 -52.829 -57.007
-37.235 -35.597 -43.072
-68.667 -67.333 -70.400
-63.356 -62.027 -64.411
-10.422  -7.890 -13.249
5.857 8.429 -4.571
-5.023  -2.398 -13.529
-4.395 -1.855 -12.702
-84.665 -84.114 -85.563
-82.100 -81.579 -82.671
92.388 97463 72.836
-72.279 -71.512 -73.951
-15.366 -11.829 -20.195
-14.491 -11.489 -16.352
-40.723 -38.987 -42.098
1.805 5271 -0.758
16.667 20.516  6.706
-53.672 -52.056 -56.409
-26.4 -24.1 -31.4
429 44.0 38.7
SAS-44G SAS-238G
2674 5382 -35.347
9.008 13.158 -28.725
17.010 22.730 -18.848
-56.617 -54.611 -68.539
-36.719 -34.157 -54.554
-11.718 -8.479 -37.775
11.506 16.658 -22.946

3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
2.830
2.830
2.830
2.830
2.830
2.830
2.830
2.830

3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
2.830
2.830
2.830
2.830
2.830
2.830

3.000
3.000
2.830
2.830
2.830
2.830
2.830

30.890 2315.000 or6
30.940 2315.000 or7
22.860 2585.000 or8
17.130 150.000 or9
22.700 150.000 orl0
25.830 315.000 oril
31.500 1435.000 orl12
31.140 1435.000 ori13
27.710 2315.000 orl4
25.8102585.000 orl5
15.600 150.000 orl6
29.360 1435.000 orl7
24.900 2315.000 or18
38.100 1328.000 or19
36.880 1328.000 or20
35.640 2206.000 or21
30.160 2426.000 or22
24.220 2547.000 or23
25.450 150.000 or24
36.670 1328.000 or25
32.900 2206.000 or26

SWAT Enrich. Burnup z-locat. Sample Id

21.170 150.000
33.750 1435.000
20.180 150.000
36.260 1435.000
30.890 2315.000
22.860 2585.000
17.130 150.000
22700 150.000
25.830 315.000
31.500 1435.000 or10
27.7102315.000 orll
15.600 150.000 ori2
29.360 1435.000 orl3
38.100 1328.000 or14
35.640 2206.000 orl5
30.160 2426.000 ori6
24,220 2547.000 orl7
25.450 150.000 orl8
36.670 1328.000 or19

orl
or2
or3
ord
or5
or6
or7
or8
or9

SWAT Enrich. Burnup z-locat. Sample Id

orl
or2
or3

17.130  150.000
25.830 315.000
38.100 1328.000
35.640 2206.000 or4
30.160 2426.000 or5
24.220 2547.000 or6
36.670 1328.000 or7
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err-avg 0.643

err-sd 31.0

7  Am-243

exp. data SAS-27G
8.600E+00 27.674
3.900E+01 27.103
1.540E+02  20.065
1.380E+02  10.435
4.200E+01 116.976
3.620E+01 21.492
1.400E+02  18.357
err-avg 34.6

err-sd 36.8

23 Cm-242

exp. data SAS-27G
7.400E+00 -30.014
1.570E+01  -9.490
4.500E+00  2.178
1.480E+01 8.919
1.500E+01 -20.000
3.320E+01 -63.765
7.100E+00 -12.408
2.940E+00  2.075
8.580E+00 -3.823
1.480E+01 -15.811
2.720E+01 -55.147
1.190E+01 -19.269
1.960E+01 -58.020
1.130E+01 -4.071
1.410E+01 -46.106
1.450E+01 41.172
4.700E+01 -58.553
1.440E+01 27917
1.170E+01  17.094
7.560E+00 14.921
8.130E+00 19.065
1.780E+01 8.371
3.310E+01 -51.450
err-avg -13.3

err-sd 304

26 Cm-244

exp. data SAS-27G
2.220E+00 63.784
3.400E+01 -4.559
2.040E+00 41.127
1.260E+01 205.952
4.160E+01 6.755
2.480E+01 -11.935
2.220E+01 -0.991
5.130E+00  3.216
1.040E+00 21.731
1.970E+00 160.102
9.490E+00  0.274
2.970E+01 -19.663
2.670E+01 -15.206

JAERI-Research 2000-066

-9.27 -5.62 -38.1
27.7 289 17.8
SAS-44G SAS-238G
37907 39884 -6.640  3.000
36462 36462 -2923  3.000
27.662 25584 -2.273  2.830
18478 17.101 -8.696  2.830
134905 133.738 79.167  2.830
32238 32901 -0497  2.830
26.000 24286 -4.000 2.830
44.8 44.3 7.73
40.3 40.2 31.6
SAS-44G SAS-238G
-37.865 -36.554 -42.324  3.000
-17.834 -16.306 -20.701 3.000
-9.644 -7.511 -16.111 3.000
-0.743 1.216 -4.122  3.000
-27.067 -25.800 -28.333  3.000
-66.988 -66.325 -67.500  3.000
-20.577 -18.873 -21.817  3.000
-9.456  -7.823 -17.143  3.000
-14.254 -12.564 -19.382  3.000
-23.649 -22.162 -26.419  3.000
-59.412 -58.640 -60.882  3.000
-26.588 -25.160 -28.000  3.000
-61.847 -61.107 -62.429  3.000
-13.265 -11.549 -16.566  3.000
-51.085 -50.227 -52.149  3.000
29.172  31.862 25517  2.830
-62.106 -61.383 -63.255  2.830
17.500 19.653 16.042  2.830
6923 8974 5726  2.830
4.669  6.601 3.095 2830
6.863  8.647 0578  2.830
-0.899 1.011 -3.876  2.830
-55.559 -54.743 -56.133  2.830
-21.5 -19.9 -24.2
27.6 28.2 26.8
SAS-44G SAS-238G
94.550 108.829 30.270  3.000
11.941 18.412 -15.824  3.000
67451 79412 11.275  3.000
256.349 275.714 160.000  3.000
24928 31971 -5216  3.000
4274 11.169 -19.153 3.000
17.613 25315 -9.054  3.000
25.088 34.133 -4.971 3.000
45.673 56250 -5.827  3.000
207.157 229.442 108.071 3.000
17.808 26.027 -18.240  3.000
-5.522 0.236 -29.630 3.000
-0.375  5.993 -25.768  3.000

— 101 —

17.130 150.000
25.830 315.000
38.100 1328.000
35.640 2206.000
30.160 2426.000
24.220 2547.000
36.670 1328.000

21.170 150.000
33.750 1435.000
20.180 150.000
36.260 1435.000
30.890 2315.000
30.940 2315.000
22.860 2585.000
17.130 150.000
25.830 315.000
31.500 1435.000
31.140 1435.000
27.7102315.000
25.810 2585.000
29.360 1435.000
24.900 2315.000
38.100 1328.000
36.880 1328.000
35.640 2206.000
30.160 2426.000
24.220 2547.000
25.450 150.000
36.670 1328.000
32.900 2206.000

SWAT Enrich. Burnup z-locat. Sample Id

orl
or2
or3
ord
or5
or6
or7

SWAT Enrich. Burnup z-locat. Sample Id

orl
or2
or3
ord
orsS
or6
or7
or8
or9
orl0
orll
orl2
orl3
orl4
orl5
orlé
orl7
orl8
orl9
or20
or21
or22
or23

SWAT Enrich. Burnup z-locat. Sample Id

21.170 150.000 orl

33.750 1435.000
20.180 150.000

or2
or3

35.100 315.000 or4

36.260 1435.000
30.890 2315.000
30.940 2315.000
22.860 2585.000
17.130 150.000

or5
or6
or?
or8
or9

22,700 150.000 ori0

25.830 315.000
31.500 1435.000
31.140 1435.000

orll
orl2
orl3



1.650E+01 -19.697
1.070E+01 -11.290
1.040E+00 -24.452
1.800E+01 -3.889
8.910E+00 -10.180
5.980E+01 3.227
4.590E+01 16.950
4.720E+01 -1.780
2.210E+01 0.814
6.950E+00 16.201
6.530E+00 56.202
5.260E+01 -0.266
3.170E+01 3912
err-avg 18.3
err-sd 534
16 Cs-134
exp. data SAS-27G
1.300E+02  3.077
4.290E+01  15.268
1.380E+02  11.667
1.110E+02 1.982
6.230E+01 1.525
3.490E+01 2.521
7.550E+01 6.146
1.190E+02  -1.092
9.540E+01  -3.637
1.020E+02  0.784
1.510E+02  9.139
1.360E+02  6.397
1.020E+02  3.824
6.550E+01 5.771
6.520E+01  16.948
1.460E+02  4.658
err-avg 5.31
err-sd 5.62
16 Cs-137
exp. data SAS-27G
1.210E+03  5.537
7.160E+02  6.578
1.290E+03  6.202
1.120E+03  4.375
8.270E+02  4.534
6.220E+02  4.180
9.110E+02  7.223
1.150E+03  3.652
1.000E+03  4.800
1.060E+03  4.811
1.380E+03  4.275
1.300E+03  3.154
1.120E+03 1.250
8910E+02  2.245
8.340E+02  14.820
1.310E+03  5.649
err-avg 5.21
err-sd 2.99

-4.000  2.485 -26.606
6.729 14.019 -18.224
-9.442 -2.885 -42.202
13.611 20.889 -16.222
7.901 15.600 -18.204
19.548 25268 -9.465
35.556  43.007 2.527
15.275 21.483 -10.614
19.231 26968 -8.235
39381 49.209 5439
82.389 95.100 25.727
15.513 21996 -12.719
21.609 29306 -6.278
39.6 48.7 1.57
62.3 66.3 427
SAS-44G SAS-238G
-0.846 -3.615 -1.231
11.515 8.392  6.807
6.812 3913 6.957
-1.892  -4.595 -1.441
-2.135  -4.928 -2.616
-0.544 -3.238 -5.415
2411 -0424 -0.702
-4.958 -7.647 -5.714
-7.285  -9.822  -7.306
-3.039  -5.804 -4.147
4702  2.053  5.099
2500 -0.515 3.824
-0.196 -3.039  0.392
1.893. -0.779 1.786
12.837 9755  9.555
0959 -1.781 1.027
1.42 -1.38 0.430
545 5.33 4.98
SAS-44G SAS-238G
5.537 5.537 4.380
6.578 6.578  5.126
6.202 6202 5271
4375 4375 3.214
4534 4534  3.192
4180  4.180  2.637
7223  7.223 5928
3.652  3.652 2522
4800 4.800  3.600
4.811 4.811 3.585
4275 4275 2971
3.077 3.077 2154
1.250 1.250  0.268
2245  2.245 1.010
14820 14.820 13.417
5649 5649 4351
5.20 5.20 3.98
2.99 2.99 293
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3.000
3.000
3.000
3.000
3.000
2.830
2.830
2.830
2.830
2.830
2.830
2.830
2.830

3.000
3.000
3.000

3.000

3.000

3.000

3.000

3.000

3.000

3.000
2.830

2.830

2.830

2.830
2.830

2.830

3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
2.830
2.830
2.830
2.830
2.830
2.830
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27.710 2315.000
25.810 2585.000
15.600 150.000
29.360 1435.000
24.900 2315.000
38.100 1328.000
36.880 1328.000
35.640 2206.000
30.160 2426.000
24.220 2547.000
25.450 150.000
36.670 1328.000
32.900 2206.000

orl4
orl5
orl6
orl7
orl8
orl9
or20
or21l
or22
or23
or24
or25
or26

SWAT Enrich. Burnup z-locat. Sample Id

33.750 1435.000 orl
20.180 150.000 or2
36.260 1435.000 or3

30.890 2315.000 or4

22.860 2585.000 or5

17.130 150.000 or6

25.830 315.000 or7

31.500 1435.000 or8

27.7102315.000 or9

29.360 1435.000 orl10
38.100 1328.000 orll
35.640 2206.000 or12

30.160 2426.000 orl3
24.220.2547.000 orl4
25450 150.000 orl5
36.670 1328.000 orl6

SWAT Enrich. Burnup z-locat. Sample Id

33.750 1435.000
20.180 150.000
36.260 1435.000
30.890 2315.000
22.860 2585.000
17.130 150.000
25.830 315.000
31.500 1435.000
27.710 2315.000
29.360 1435.000
38.100 1328.000
35.640 2206.000
30.160 2426.000
24.220 2547.000
25.450 150.000
36.670 1328.000

orl
or2
or3
ord
or5
or6
or7
or8
or9
orl0
orll
orl2
orl3
orl4
orl5
orl6



16 Eu-154

exp. data SAS-27G
2.590E+01  65.907
7.750E+00 100.645
2.490E+01  96.064
2.110E+01  72.986
1.180E+01  70.932
5.460E+00 100.549
1.630E+01  57.791
2430E+01 55.885
1.970E+01 50.102
2.070E+01  59.952
2.670E+01 102.434
2.550E+01  89.020
2.040E+01  75.147
1.330E+01  74.812
1.350E+01  90.519
2.840E+01 78.415
err-avg 77.6
err-sd 17.2
26 U

exp. data SAS-27G
1.669E+04  -7.004
1.099E+04  -2.338
1.562E+04  2.561
1.221E+04 -15.373
1.021E+04 -1.783
1.131E+04  3.201
1.175E+04  -0.860
1.552E+04  -4.820
1.812E+04 -3.184
1.733E+04 -14.357
1.465E+04  -7.816
1.155E+04 -0.779
1.148E+04  0.854
1.415E+04 -9.710
1.370E+04  -1.277
1.843E+04 -0.228
1.259E+04 -3.376
1.390E+04  0.058
8.940E+03 -3.870
8.280E+03  7.186
8.900E+03 3.427
9.930E+03 8.540
1.227E+04  5.257
1.322E+04  -5.862
8.720E+03  2.592
8.860E+03  12.370
err-avg -1.41
err-sd 6.46
26 Pu

exp. data SAS-27G
6.454E+03  19.743
9.380E+03  6.731
6.440E+03 16.453
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SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id

-5.444  -3.089 -29.189  3.000 33.7501435.000 orl
23.394 28568 -4.581 3.000 20.180 150.000 or2
10.723  13.173 -17.871 3.000 36.260 1435.000 or3
-0.758  2.180 -22464  3.000 30.8902315.000 or4
2.288  6.356 -17.102  3.000 22.8602585.000 or5
26.355 31429 -0.769  3.000 17.130 150.000 or6
-5.800 -2.699 -29.080 3.000 25.830 315.000 or7
-10.658 -7.490 -32.263  3.000 31.500 1435.000 or8
-12.437  -9.340 -30.660  3.000 27.7102315.000 or9
-7.005 -4.010 -29.082  3.000 29.360 1435.000 orl0
12472 14794 -17.303  2.830 38.100 1328.000 orll
5686 8118 -19.373  2.830 35.6402206.000 orl2
-0.343  2.647 -21.814  2.830 30.1602426.000 orl3
3.158  7.068 -17.218  2.830 24.2202547.000 orl4
12593 16370 -15333  2.830 25450 150.000 orl5
-0.211 1.937 -26.408  2.830 36.670 1328.000 orl6
3.37 6.63 . -20.7
11.3 11.9 9.00
SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
-7.004 -6.309 -7.927  3.000 21.170 150.000 orl
-2.557 -0.846 -4.058  3.000 33.7501435.000 or2
2407  3.111 1.485  3.000 20.180 150.060 or3
-15.758 -14.414 -18.370  3.000 35.100 315.000 or4
-2.243  -0411 -4.084  3.000 36.260 1435.000 or5
3201  4.651 3.042 3.000 30.8902315.000 or6
-0.860  0.536 -0.962  3.000 30.9402315.000 or7
-4.691 -3937 -4317 3.000 22.8602585.000 or8
-3.074  -2.649 -3.670 3.000 17.130 150.000 or9
-14.357 -13.681 -15.522  3.000 22.700 150.000 orl0
27952 -7.024 -9392 3.000 25.830 315.000 orll
0978 0450 -2.346  3.000 31.500 1435.000 ori2
0.653 2082 -0.679 3.000 31.1401435.000 orl3
9548 -8.551 -9.470  3.000 27.7102315.000 orl4
-1.058 -0.066 -0.818  3.000 25.8102585.000 orl5
-0.228 0.130 -0.619 3.000 15.600 150.000 orl6
-3.376  -2.065 -4416  3.000 29.360 1435.000 orl7
0.029 1.180 0273  3.000 24.9002315.000 orl8
-4.139  -2293 -6.622  2.830 38.1001328.000 orl9
6.908 9.179 4493  2.830 36.880 1328.000 or20
3427 5270 27787  2.830 35.6402206.000 or2]
8.771 10433 8822  2.830 30.1602426.000 or22
5452 6593 5827  2.830 24.2202547.000 or23
-6.036  -4970 -7.746  2.830 25450 150.000 or24
2.053 4209 -0.172 2830 36.670 1328.000 or25
12370  14.233 11964  2.830 32.900 2206.000 or26
-1.48 -0.198 -2.40
6.48 6.74 6.81
SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
17.300 19.925 10.890  3.000 21.170 150.000 orl
4383 7.000 1479  3.000 33.7501435.000 or2
14.074 16.620 7.797  3.000 20.180 150.000 or3
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8.114E+03 25770 23.480 26.528 17.424  3.000 35.100 315.000 or4
9.234E+03 12.025 9.682 12.511 6.857  3.000 36.260 1435.000 or5
8.929E+03 7360 4450 7.114 3928  3.000 30.8902315.000 or6
8.931E+03 7402 4502 7.167 3993  3.000 30.9402315.000 or7
7.383E+03  9.858  6.810 9.213 5936  3.000 22.8602585.000 or8
6.100E+03  10.718  8.138 10.731 2.075 3.000 17.130 150.000 or9
6.361E+03  27.087 24.286 26.973 17488  3.000 22.700 150.000 orl10
7.808E+03 11.440 9217 11.812 3482 3.000 25.830 315.000 orll
9.076E+03 6514 4314  6.704 1.177  3.000 31.500 1435.000 ori2
9.185E+03  4.712  2.291 4.892 -0.641 3.000 31.140 1435.000 orl3
8.702E+03  3.934 1.204 3588 0395 3.000 27.7102315.000 orl4
8.479E+03 2583 -0.240 2.151 -0.736  3.000 25.8102585.000 orl5
5.580E+03 13.285 10.887 13.225 4.617 3.000 15.600 150.000 orl6
8.711E+03  7.054 4747  7.162 1.490  3.000 29.360 1435.000 orl7
8.195E+03  3.894 1.219  3.668  0.162  3.000 24.9002315.000 orl8
9.253E+03 14.684 12567 15.089  9.251 2.830 38.100 1328.000 orl9
9366E+03 11.798  9.685 12.192  6.284  2.830 36.8801328.000 or20
8.839E+03  16.555 13.807 16.480 13.211 2.830 35.6402206.000 or21
8.168E+03 16320 13.440 16.047 12.845  2.830 30.1602426.000 or22
7.200E+03 17.358 13971 16.758 13.192  2.830 24.2202547.000 or23
7.569E+03 14704 12.387 15.067 6.431 2.830 25450 150.000 or24
9.364E+03 11.615 9275 12062 6.019 2830 36.6701328.000 or25
8.874E+03 11.975  9.088 11.801 8.309  2.830 32.9002206.000 or26

err-avg 12.0 9.42 12.0 6.28

err-sd 6.28 6.29 6.39 5.31
19 Am
exp.data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
2.190E+01  -8.539 -11.187 -8.767 -19.269  3.000 21.170 150.000 orl
6.080E+01 -53.618 -54.408 -52.829 -57.007 3.000 33.7501435.000 or2
2.930E+01 -35.256 -37.235 -35.597 -43.072  3.000 20.180 150.000 or3
9.000E+01 -68.133 -68.667 -67.333 -70.400 3.000 36.260 1435.000 or4
7.300E+01 -62.699 -63.356 -62.027 -64.411 3.000 30.8902315.000 or5
2.370E+01  -8.397 -10.422 -7.890 -13.249  3.000 22.8602585.000 or6
2.289E+01 16416 17.860 20209 -5.736  3.000 17.130 150.000 or7
2.210E+01  -2.398 -5.023 -2.398 -13.529  3.000 22.700 150.000 or8
6.429E+01 15.896 20.491 21.503 -6.893  3.000 25.830 315.000 or9
1.760E+02 -84.392 -84.665 -84.114 -85.563  3.000 31.500 1435.000 or10
1.400E+02 -81.750 -82.100 -81.579 -82.671 3.000 27.7102315.000 orll
6.700E+00 99.701 92388 97.463 72.836  3.000 15.600 150.000 orl2
9.390E+01 -71.768 -72.279 -71.512 -73.951 3.000 29.360 1435.000 orl3
1.957E+02 12925 18.609 17.737 -6.089  2.830 38.100 1328.000 orl4
1.802E+02  4.454 10.302 9941 -11.049  2.830 35.6402206.000 orl5
9.851E+01 27.126 34205 34714  9.451 2.830  30.160 2426.000 orl6
6.461E+01 13900 18.707 20.600 -1.019  2.830 24.2202547.000 orl7 -
2.520E+01  19.563 16.667 20.516 6.706 2.830 25450 150.000 ori8
2.157E+02  -6.417 -1.722 -2.255 -22.269  2.830 36.6701328.000 orl9

err-avg -14.4 -13.8 -12.3 -25.6

err-sd 47.1 47.4 48.0 39.6
26 Cm
exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
9.620E+00 -8.368 -7.308 -3.004 -25.572 3.000 21.170 150.000 orl
4.970E+01 -6.117 2535  7.445 -17.364  3.000 33.750 1435.000 or2
6.540E+00 14.327 14404 19.602 -7.569  3.000 20.180 150.000 or3
1.260E+01 205.952 256.349 275.714 160.000  3.000 35.100 315.000 or4
5.640E+01 7323 18.191 23901 -4929 3.000 36.260 1435.000 or5
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3.980E+01 -14.975 -7.538 -2.764 -22.613 3.000 30.8902315.000 or6
5.540E+01 -38.610 -33.087 -29.603 -44.079  3.000 30.9402315.000 or7
1.223E+01 -5.854 -1423 3361 -14.751 3.000 22.8602585.000 or8
3.980E+00  7.211 4950 8920 -14.186  3.000 17.130 150.000 or9
1.970E+00 160.102 207.157 229.442 108.071 3.000 22700 150.000 or10
1.807E+01 -1.671 2.584  7.703 -18.783 3.000 25.830 315.000 orll
4450E+01 -18.382 -11.551 -7.213 -28.562  3.000 31.5001435.000 orl2
5.390E+01 -35.362 -30.167 -26.623 -43.488  3.000 31.1401435.000 orl3
2.840E+01 -19.518 -13.465 -9.099 -27.190  3.000 27.7102315.000 orl4
3.030E+01 -41.518 -37.630 -34.578 -46.818  3.000 25.8102585.000 orl5
1.040E+00 -24.452 -9.442 -2.885 -42.202 3.000 15.600 150.000 orl6
2.930E+01 -3.959 3246 8379 -16.355 3.000 29.360 1435.000 orl7
2301E+01 -32.195 -28.244 -24.737 -39.005 3.000 24.9002315.000 orl8
7.430E+01 10.633 21427 26.555 -2.638  2.830 38.1001328.000 orl9
9.290E+01 -21.249 -13.854 -9.806 -30.753 2.830 36.880 1328.000 or20
6.160E+01 5.162 15795 21.055 -4.383  2.830 35.6402206.000 or21
3.380E+01 6.450 14970 20.740 -3.402  2.830 30.1602426.000 or22
1.451E+01 15.534 21.296 27.009 4218  2.830 24.2202547.000 or23
1.466E+01 35.607 40.505 47.156 11.780  2.830 25.450 150.000 or24
7.040E+01 1918 11364 16.690 -10.483 2.830 36.6701328.000 or25
6.480E+01 -24.367 -17.809 -13.627 -31.744  2.830 32.900 2206.000 or26

err-avg 6.68 16.3 22.3 -8.18
err-sd 55.5 66.6 70.9 45.3
16 GCs

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
1.340E+03 5299 4918 4649 3.836  3.000 33.7501435.000 orl
7.589E+02  7.069 6857  6.681 5.221 3.000 20.180 150.000 or2
1.428E+03  6.730  6.261 5980 5434  3.000 36.2601435.000 or3
1.231E+03  4.159 3810 3566 2794  3.000 30.8902315.000 or4
8.893E+02  4.324  4.067 3.872 2785  3.000 22.8602585.000 or5
6.569E+02  4.092 3929 3786  2.209 3.000 17.130 150.000 or6
9.865E+02  7.140 6.855 6.638 5420 3.000 25.830 315.000 or7
1.269E+03  3.207  2.845  2.593 1.749  3.000 31.5001435.000 or8
1.095E+03  4.065 3747 3,527 2,650 3.000 27.7102315.000 or9
1.162E+03  4.458  4.122 3880 2906  3.000 29.360 1435.000 orl10
1.531E+03 4755 4317 4.056  3.181 2.830 38.1001328.000 orll
1.436E+03  3.461 3.022 2737 2312 2830 35.6402206.000 orl2
1.222E+03 1.465 1.129 0.892  0.278  2.830 30.1602426.000 orl3
9.565E+02 2486  2.221 2.038 1.063  2.830 24.2202547.000 orl4
8.992E+02 14.974 14.676 14.453 13.137  2.830 25.450 150.000 orl5
1.456E+03 5549 5179 4904 4.018  2.830 36.6701328.000 orl6

err-avg 5.20 4.87 4.64 3.69
err-sd 3.04 3.05 3.05 2.92
16 Eu

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
2.590E+01 65907 -5.444 -3.089 -29.189  3.000 33.7501435.000 orl
7.750E+00 100.645 23.394 28568 -4.581 3.000 20.180 150.000 or2
2490E+01 96.064 10.723 13.173 -17.871 3.000 36.260 1435.000 or3
2.110E+01 72.986 -0.758  2.180 -22.464  3.000 30.8902315.000 or4
1.180E+01 70932  2.288  6.356 -17.102  3.000 22.8602585.000 or5
5.460E+00 100.549 26.355 31429 -0.769 3.000 17.130 150.000 or6
1.630E+01 57.791 -5.890 -2.699 -29.080 3.000 25.830 315.000 or7
2.430E+01 55.885 -10.658 -7.490 -32.263  3.000 31.500 1435.000 or8
1.970E+01 50.102 -12.437 -9.340 -30.660 3.000 27.7102315.000 or9
2.070E+01 59.952 -7.005 -4.010 -29.082  3.000 29.3601435.000 orl10
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2.670E+01 102.434 12472 14794 -17.303  2.830 38.1001328.000 orll
2.550E+01 89.020 5.686  8.118 -19.373  2.830 35.6402206.000 or12
2.040E+01 75.147 -0.343  2.647 -21.814 2.830 30.1602426.000 ori3
1.330E+01 74.812  3.158  7.068 -17.218  2.830 24.2202547.000 orl4
1.350E+01 90.519 12593 16.370 -15.333  2.830 25.450 150.000 orl5
2.840E+01 78415 -0.211 1.937 -26408  2.830 36.670 1328.000 orl6

err-avg 71.6 3.37 6.63 -20.7
err-sd 17.2 11.3 11.9 9.00
26 TO

exp.data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
2.318E+04 0442 -0240 0996 -2.705 3.000 21.170 150.000 orl
2.185E+04 1954 0.745 2731 -1.404 3.000 33.750 1435.000 or2
2.286E+04  6.612 5801 6999 3325 3.000 20.180 150.000 or3
2.034E+04  1.180 0.066  2.101 -3.978 3.000 35.100 315.000 or4
2.104E+04 4710 3353 5488 1.061 3.000 36.260 1435.000 or5
2.160E+04 4786 3503 5366 3.094 3.000 30.8902315.000 or6
2.074E+04 2598 1364 3312 1.057 3.000 30.9402315.000 or7
2.384E+04  0.100 -0.803 0432 -0.898 3.000 22.8602585.000 or8
2491E+04 0455 -0.117  0.828 -2.111 3.000 17.130 150.000 or9
2.372E+04  -3.215 -3.965 -2.746 -6.656  3.000 22.700 150.000 orl0
2.354E+04 -0.688 -1.551 -0.112 -4.516 3.000 25.830 315.000 orll
2.214E+04 1.801 0.713 2441 -1.414 3.000 31.5001435.000 orl12
2.072E+04 2470 1299 3253 -0.774 3.000 31.140 1435.000 orl3
2414E+04 -4.546 -5495 -4.051 -5.826 3.000 27.7102315.000 orl4
2221E+04 0.141 -0.796 0.733 -0.849  3.000 25.8102585.000 orl5
2.402E+04 2938 2380 3200 0617 3.000 15.600 150.000 orl6
2.261E+04  0.819 -0.141 1.519 -2.091 3.000 29.360 1435.000 orl7
2212E+04 1446 0440 2.075 0.191  3.000 24.9002315.000 orl8
2.002E+04 5724 4568  6.552 1469  2.830 38.1001328.000 orl9
1.774E+04 9472 8266 10.670 5.254  2.830 36.880 1328.000 or20
1.944E+04 9525 8222 10.276  7.311 2830 35.6402206.000 or2l
1.947E+04 11.519 10.380 12.322  9.923  2.830 30.160 2426.000 or22
2.052E+04 9453 8342 10.007 8.152  2.830 24.2202547.000 or23
2.174E+04 2277 1.304 2.887 -1921  2.830 25.450 150.000 or24
1.985E+04  7.072 5677 7934 2741 2830 36.6701328.000 or25
1.780E+04 12.040 10.624 12919 9982  2.830 32.900 2206.000 or26

err-avg 3.50 2.46 4.16 0.732
err-sd 4.33 4.20 4.44 449
26 T2

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
9.785E+05 -0.122 -0.139 -0.109 -0.197 3.000 21.170 150.000 orl
9.663E+05  0.096  0.069  0.113 0.020 3.000 33.7501435.000 or2
9.789E+05 0257 0238 0266 0.180 3.000 20.180 150.000 or3
9.639E+05 -0.141 -0.165 -0.122 -0.250 3.000 35.100 315.000 or4
9.632E+05 0.186  0.156 0203 0.106 3.000 36.260 1435.000 or5
9.682E+05  0.251 0223 0264 0214 3.000 30.8902315.000 or6
9.673E+05 -0.006 -0.033 0.009 -0.039 3.000 30.9402315.000 or7
9.771E+05 -0.028 -0.050 -0.020 -0.053  3.000 22.860 2585.000 or8
9.832E+05 -0.019 -0.033 -0.010 -0.084 3.000 17.130 150.000 or9
9.778E+05 -0.293 -0.311 -0.281 -0.376  3.000 22.700 150.000 orl0
9.750E+05 -0.068 -0.089 -0.054 -0.160 3.000 25.830 315.000 orlil
9.685E+05  0.103 0078 0.118 0.030 3.000 31.5001435.000 orl12
9.675E+05 -0.030 -0.055 -0.013 -0.099 3.000 31.1401435.000 orl3
9.735E+05 -0.257 -0.280 -0.244 -0.288  3.000 27.7102315.000 orl4
9.731E+05 -0.089 -0.111 -0.076 -0.112  3.000 25.8102585.000 orl5
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9.835E+05  0.021 0.007 0.027 -0.036 3.000 15.600 150.000 orl6
9.709E+05 -0.012 -0.034 0.004 -0.080 3.000 29.360 1435.000 orl7
9.738E+05 -0.039 -0.062 -0.025 -0.068  3.000 24.9002315.000 orl8
9.615E+05  0.171 0.147  0.188 0.083  2.830 38.1001328.000 orl19
9.604E+05 0206 0.184  0.228  0.128  2.830 36.8801328.000 or20
9.628E+05  0.359 0332 0.374 0.314  2.830 35.6402206.000 or21
9.678E+05 0511 0488 0527 0479  2.830 30.1602426.000 or22
9.739E+05 0363 0340 0.375 0336  2.830 24.2202547.000 or23
9.748E+05  0.041 0.019 0.054 -0.053 2.830 25450 150.000 or24
9.628E+05  0.260  0.231 0278  0.171 2.830 36.6701328.000 or25
9.637E+05 0337 0310 0353 0299 2.830 32.9002206.000 or26

err-avg 0.791E-01 0.562E-01 0.934E-01 0.178E-01

err-sd 0.200 0.198 0.201 0.206
26 U2
exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
9.720E+05 -0.254 -0.254 -0.242 -0.270 3.000 21.170 150.000 orl
9.555E+05  0.025 0.023 0.043 0.006 3.000 33.7501435.000 or2
9.716E+05  0.144  0.142  0.153  0.127  3.000 20.180 150.000 or3
9.558E+05 -0.364 -0.369 -0.352 .-0.402 3.000 35.100 315.000 or4
9.524E+05 0.065 0.060 0.080 0.040 3.000 36.260 1435.000 or5
9.579E+05 0.184 0.184  0.201 0.182  3.000 30.8902315.000 or6
9.584E+05 -0.073 -0.073 -0.056 -0.074 3.000 30.9402315.000 or7
9.688E+05 -0.108 -0.106 -0.094 -0.100 3.000 22.8602585.000 or8
9.764E+05 -0.090 -0.088 -0.080 -0.099 3.000 17.130 150.000 or9
9.714E+05 -0472 -0472 -0460 -0.493 3.000 22.700 150.000 orl0
9.662E+05 -0.170 -0.172 -0.158 -0.194  3.000 25.830 315.000 orll
9.580E+05 0.053  0.051 0.068 0.034  3.000 31.5001435.000 orl2
9.583E+05 -0.073 -0.076 -0.059 -0.092  3.000 31.140 1435.000 ori3
9.636E+05 -0.288 -0.286 -0.271 -0.284  3.000 27.7102315.000 orl4
9.646E+05 -0.111 -0.108 -0.094 -0.105 3.000 25.8102585.000 orl5
9.779E+05 -0.055 -0.055 -0.049 -0.063 3.000 15.600 150.000 orl6
9.609E+05 -0.075 -0.075 -0.058 -0.089  3.000 29.360 1435.000 orl7
9.656E+05 -0.072 -0.072 -0.056 -0.069  3.000 24.9002315.000 orl18
9.504E+05 0.016 0.014 0031 -0.010 2.830 38.1001328.000 ori9
9510E+05 0.094 0.092  0.111 0.071 2.830 36.880 1328.000 or20
9.523E+05 0200 0200 0217 0.194  2.830 35.6402206.000 or21
9.582E+05 0370 0373 0390 0373  2.830 30.1602426.000 or22
9.657E+05  0.232 0.235 0249 0240 2.830 24.2202547.000 or23
9.663E+05 -0.091 -0.093 -0.078 -0.116  2.830 25.450 150.000 or24
9516E+05 0.139  0.134  0.154 0.114  2.830 36.670 1328.000 or25
9.548E+05 0230 0230 0247 0226  2.830 32.9002206.000 or26

err-avg  -0.209E-01 -0.217E-01 -0.622E-02 -0.328E-01

err-sd 0.196 0.196 0.197 0.200

— 107 —



JAERI-Research 2000-066

A.S. Relative Errors of the Calculated Compositions for 38 Nuclides Using SAS2H with 27,
44 and 238 g and SWAT with 107 g

25 U-234
exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
1.550E+02  0.645 -0.645 -0.645 0.129 3400 15950 220.220 yal
1.420E+02 -10.563 -12.676 -13.380- -12.113 3400 30.390 138.940 ya2
1.190E+02  3.361 1.681 0840 2269 3400 31.330 57.660 ya3
1.440E+02  2.083  0.694 0.000 1.042 3400 20.190 17.020 ya4
1.140E+02  7.018 4386 4.386  5.351 3.400 32.030 138.940 ya5
1.150E+02 6957  5.217 4348 5652 3400 31410 57.660 ya6
1.180E+02 -3.390 -5.085 -5.932 -4407 3400 35970 138.940 ya7
1.200E+02 -3.333 -5.833 -5.833 -4.750 3400 35260 57.660 ya8
2.670E+02 -4.494 -5243 5618 -4.607 3208 8300 -1.000 mil
1.740E+02  6.897 4598 4.023 3563 3210 32200 -1.000 mi2
1.740E+02 4598 2299 1724 0977 3210 33710 -1.000 mi3
1.321E+02 4466 1438 1438 3634 2556 30.720 167.600 mid
1.321E+02 4466  2.195 1438 4.088 2556 30510 167.000 mi5
1.225E+02 11.020 7.755  7.755 10.041 2.556 31.560 167.000 mi6
1L131E+02  21.132 17.595 16.711 19.894 2556 31.260 167.600 mi7
1.320E+02  3.030 0.758 0.000 2.652 2.556 31.310 167.000 mi8
1.815E+02  0.826 -1.377 -1.928 -0.110  3.038 27.350 13.200 mi9
1.588E+02 -0.504 -3.023 -3.652 -1.763  3.038 37.120 27.700 trl
1.362E+02  4.258 1.322 0587 2643  3.038 44340 165220 tr2
1.588E+02 14.610 12.720 12.091 13980 2720 18.680  9.100 tr3
1.373E+02  17.261 14348 14348 16315 2720 26.620 24.500 tr4
1.362E+02  7.195 4258 3524 5727 2720 33.170 161.900 tr5
1.736E+02 -21.083 -23.963 -23.963 -22.408 2.453 31400 11.280 tr6
1.441E+02 -13.255 -16.031 -16.725 -14.851 2453 37270 19.920 t7
8.497E+01 29.457 23573 23573 25809 2453 46460 161.210 tr8

err-avg 371 1.24 0.764 2.35
err-sd 10.6 10.1 10.1 10.4
55 U-235

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
1.980E+04 -1.010 -1.010 -0.505 0.859 3400 15950 220.220 yal
1.260E+04 -7.143 -7.143 5556 -2.381 3400 30390 138.940 ya2
1.190E+04 -5.882 -5.882 -4.202 -0.840 3400 31.330 57.660 ya3
1.720E+04  -2.326 -2.326 -1.744  0.058 3.400 20.190 17.020 ya4
1.180E+04 -6.780 -6.780 -4.237 -1.525 3400 32.030 138.940 ya$
1.190E+04 -5.882 -6.723 -4.202 -1.176 3400 31410 57.660 ya6
9.780E+03 -2.965 -3.272 -0.204  3.681 3.400 35970 138.940 ya7
9.840E+03 -2.033 -2.337 0.610 4472 3400 35260 57.660 ya8
2.390E+04 -2.092 -2.092 -2.092 -1.548 3208 8.300 -1.000 mil
2.520E+04 -1.984 -1.587 -1.587 -1.310 3.208 6900 -1.000 mi2
1.850E+04 -4.865 -4.324 -4324 3676 3203 15360 -1.000 mi3
1.450E+04 -4.138 -4.138 -2.759 -2.759 3203 21.290 -1.000 mi4
1.840E+04 -1.630 -1.630 -1.087 -0.652 3.203 14.660 -1.000 mi5
9.790E+03 -4.188 -4.086 -2.451 -2983 3210 29.500 -1.000 mi6
9.070E+03 -8.931 -8.710 -6.725 -7.641 3210 32200 -1.000 mi7
7.890E+03 -3.676 -3.676 -1.394 -2.573 3210 33710 -1.000 mi8
8.040E+03 -4.353 -3.731 -1.244 -2276 3210 34320 -1.000 mi9
2.662E+04  1.052 1.052 1427 1.803 3.897 12.040 79.200 trl
1.728E+04 2431 3.009 3588 3.704  3.130 15.380 158.500 tr2
1.661E+04  4.154  4.154 5358 5298  3.130 15900 79.200 r3
2.017E+04  0.645 1.140  1.140  1.587  3.130 11.530 26.400 trd4
1.946E+04 -0.308 0.206 0.719 0.874  3.130 12.860 237.700 u5
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1.436E+04 1.671 1.671 3.064 2994  3.130 20.600 211.300 tr6
1.248E+04  3.365 3365 4968  5.048  3.130 237720 158.500 7
1.235E+04 1.215 1.215 2.834 2753  3.130 4300 79.200 w8
1.291E+04 -0.852 -0.852  0.697 1.007  3.130 23.870 158.500 9
1.221E+04 1.556 1.556  3.194 2948  3.130 24550 79.200 tr10
1.282E+04 -0.156 -0.156 1.404 1482  3.130 23.930 158500 trl1
1.225E+04  2.041 2.041 2.857 3.347  3.130 24360 79.200 tr12
1.297E+04 -2.853 -2.853 -1.311 -1.157 3.130 24.330 158.500 trl3
1.231E+04 1.543 1.543 3.168 3.087  3.130 24310 79.200 trl4
5.865E+03 -6.394 -5.882 -3.495 -5934 2556 30.720 167.600 tul
5.676E+03 -2.044 -1.691 0951 -1.621 2.556 30.510 167.000 tu2
5.584E+03 -6.160 -5.802 -3.116 -5.892 2556 31.560 167.000 tu3
5.509E+03 -3.249 -3431 -0.163 -2.941 2556 31.260 167.600 tu4
5.662E+03 -6.217 -5.864 -3214 -5.828 2556 31.310 167.000 tu5
9.610E+03 -5.515 -5515 -4.058 -3.861 3.038 27.350 13.200 cal
5.866E+03 -8.456 -8.796 -6.069 -6.955 3.038 37.120 27.700 ca2
4.016E+03 -9.363 -9.612 -5.627 -7.395 3.038 44.340 165220 ca3
1.163E+04 -1.978 -1.118 -0.258 -0.172 2720 18.680  9.100 ca4
7.874E+03 -4.242 -4.115 -2464 -2515 2720 26.620 24.500 ca5
5.423E+03 -2.268 -1.899 0.682 0240 2720 33.170 161.900 ca6
4.379E+03 -5915 -5915 -2261 -8.0i6 2453 31400 11.280 ca7
3.075E+03 -11.220 -11.220 -6.341 -14.732 2453 37270 19920 ca8
1.595E+03 -10.345 -9.718 -1.567 -14.357 2453 46460 161.210 ca9
1.214E+04 0494  0.494 1.318 -1.483 2561 16.020 11.000 rol
8.180E+03 1.100 1222 2934 -3289 2561 23.810 26.000 ro2
7.011E+03 -5.149 -5.149 -2.296 -10.441 2561 28470 199.000 ro3
5514E+03  3.011 3.555 6.819 -3954 2561 31.660 226.000 ro4
1.095E+04 -2.283 -2.283 -0.457 -1.553 3.130 25.930 -1.000 obl
1.058E+04 -1.701 -1.701 0.189 -1.134  3.130 26540 -1.000 ob2
9.850E+03 -1.421 -1.117 0406 -0.832  3.130 27.990 -1.000 ob3
9.680E+03 -1.653 -1.240 0310 -0.992  3.130 28.400 -1.000 ob4
9.580E+03 -3.653 -3.236 -1.670 -2.985  3.130 29.040 -1.000 ob5
9.180E+03 -1.743 -1.307 0327 -1.111 3.130 29520 -1.000 ob6

err-avg -2.74 -2.61 -0.722 -1.73
err-sd 3.59 3.63 3.06 428
55 U-236

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
2.880E+03 -0.347 -0347 -1.042 -5.764 3400 15950 220.220 yal
4.080E+03 1.225 1.225 0490 -4.461 3400 30.390 138.940 ya2
4.150E+03  0.723  0.723 0241 -4747 3400 31.330 57.660 ya3
3.300E+03 0909 0909 0.000 -4576 3400 20.190 17.020 ya4
4.180E+03 0957 0957 0239 -4.617 3400 32.030 138.940 ya5
4.090E+03 2445 2445 1.711  -3.227 3400 31410 57.660 yab
4450E+03 -0.674 -0.674 -1.348 -6.270 3400 35.970 138.940 ya7
4.440E+03 -1.126 -1.126 -1.802 -6.644 3400 35260 57.660 ya8
1.650E+03  6.061 6.061 5455 0.606 3208 8300 -1.000 mil
1.460E+03 5479 4795 4795 -0.342 3208 6900 -1.000 mi2
2.650E+03 -0.377 -0.755 -1.132 -5.811 3203 15.360 -1.000 mi3
3.270E+03 -0.306 -0.612 -0917 -5505 3203 21.290 -1.000 mi4
2.660E+03 -4.135 -4.135 -4.887 -9.286 3203 14.660 -1.000 mi5
3.830E+03 6.789 6527 6266  2.063 3210 29.500 -1.000 mi6
4.000E+03  6.000 5750  5.500 1.375 3210 32200 -1.000 mi7
4.180E+03  3.110  3.110  2.632 -1.172 3210 33710 -1.000 mi8
4.200E+03  2.857 2.857 2619 -1.571 3210 34.320 -1.000 mi9
2.736E+03 -10.088 -10.088 -10.819 -15.132  3.897 12.040 79.200 trl
2.834E+03 -7.198 -7.551 -8.257 -12.385  3.130 15.380 158.500 2
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2.739E+03 -2.154 -2.154 -2.884 -7.229  3.130 15900 79200 u3
2502E+03 -14.069 -14.069 -14.868 -18.665 3.130 11.530 26400 trd4
2453E+03 -5.014 -5422 -5.830 -10.273 3.130 12.860 237.700 tr5
3317E+03 -4.733 -5035 -5638 -9.888  3.130 20.600 211.300 tr6
3.610E+03 -5.263 -5540 -6.371 -10416  3.130 23.720 158.500 u7
3.638E+03 -4.893 -4.893 -5717 -9.786  3.130 4300 79.200 tr8
3.520E+03 -2.557 -2.841 -3.693 -7.813 3.130 23.870 158500 9
3.540E+03 -1.695 -1.695 -2.542 -6.808 3.130 24550 79.200 tr10
3.753E+03 -8.606 -8.606 -9.406 -13.429  3.130 23930 158.500 tr1l
3465E+03  0.144 -0.144 -1.010 -5.166  3.130 24.360 79.200 trl2
3471E+03 -0.317 -0.317 -1.181 -5589  3.130 24330 158500 trl3
3.569E+03 -3.054 -3.054 -3.895 -8.069 3.130 24310 79.200 tr14
3.254E+03 2950 2950 2336 -1.291 2.556 30.720 167.600 tul
3.255E+03 2.611 2.611 2304 -1.536 2556 30510 167.000 tu2
3.174E+03 6490 6490 5860 2.079 2556 31.560 167.000 tu3
3.156E+03  6.781 6.781 6.147 2345 2556 31.260 167.600 tu4
3.252E+03  3.629  3.629 3321 -0.615 2,556 31.310 167.000 tu5
3.562E+03  3.032  3.032 2471 -1.544 3.038 27350 13.200 cal
4.005E+03 2.871 2.871 2.622 -1.323 3.038 37.120 27.700 ca2
4.187E+03 1.743 1.743 1.743  -2.221 3.038 44.340 165.220 ca3
2.837E+03 -0.599 -0952 -1304 -5393 2720 18.680 9.100 ca4
3.392E+03 -0354 -0.649 -0.943 -4776 2720 26.620 24.500 ca5
3.699E+03 -1.325 -1.325 -1.595 -5407 2720 33.170 161900 ca6
3.245E+03 1.695 1.695 1.387 -1.818 2453 31400 11.280 ca7
3.438E+03 -0.524 -0.814 -0.814 -3956 2453 37.270 19920 ca8
3.449E+03 -0.261 -0.551 0.029 -3.682 2453 46460 161.210 ca9
2485E+03 -1.408 -1.811 -2.213 -5594 2561 16.020 11.000 rol
3.109E+03 -2.219 -2219 -2.863 -5.886 2561 23810 26.000 ro2
3.199E+03 2219 2219 1.594  -1.751 2561 28470 199.000 ro3
3.404E+03 -0.411 -0411 -0999 -4377 2561 31.660 226.000 ro4
3.590E+03 1.393 1.114  0.836 -3.677 3.130 25930 -1.000 obl
3.620E+03 1.657 1.657 1.105 -3.287 3.130 26.540 -1.000 ob2
3.700E+03  2.162 1.892 1.622  -2.865 3130 27990 -1.000 ob3
3.730E+03 1.877 1.877 1.340 -2.976  3.130 28.400 -1.000 ob4
3.750E+03 2400 2400 1.867 -2.480  3.130 29.040 -1.000 obS
3.810E+03 1.575 1.575 1.050 -3.281 3.130 29520 -1.000 ob6

err-avg  -0.350E-01 -0.144 -0.662 -4.83
err-sd 4.13 4.14 4.24 4.24
49  U-238

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
9.490E+05 0421 0421 0.421 0.411 3400 15950 220.220 yal
9.370E+05 0427 0427 0320 0.299 3400 30.390 138.940 ya2
9350E+05 0535 0535 0535 0449 3400 31.330 57.660 ya3
9.360E+05 1.496 1.496 1.496 1.442 3400 20.190 17.020 yad
9.350E+05  0.428 0535 0428 0353 3400 32.030 138.940 yaS
9.360E+05  0.427 0427 0427 0.331 3.400 31.410 57.660 ya6
9.330E+05 0322 0322 0214  0.161 3.400 35970 138940 ya7
9.340E+05  0.321 0.321 0214  0.161 3.400 35260 57.660 ya8
9.620E+05  0.000  0.000 0.000 0.042  3.208 8300 -1.000 mil
9.620E+05  0.104 0.104 0.104 0.104 3208 6.900 -1.000 mi2
9.560E+05 0.105 0.105 0.105 0.188 3.203 15360 -1.000 mi3
9.520E+05 0.000 0.000 0.000 0.116 3.203 21.290 -1.000 mi4
9.570E+05  0.104 0.104 0.104 0.146 3203 14.660 -1.000 mi5
9470E+05 -0.106 -0.106 -0.106  0.021 3210 29500 -1.000 mi6
9.440E+05 0.000 0.000 0.000 0.074 3210 32200 -1.000 mi7
9.440E+05 -0.106 -0.106 -0.212 -0.042 3210 33.710 -1.000 mi8
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9.420E+05 -0.106 0.000 -0.106 0.032 3210 34.320 -1.000 mi9
9513E+05 0.074 0.074 0074 0.105 3.897 12.040 79.200 trl
9.558E+05  0.021 0.021 0.021 0.052  3.130 15.380 158.500 tr2
9.558E+05  0.021 0.021 0.021 0.031 3.130 15900 79.200 tr3
9.595E+05 -0.052 -0.052 -0.052 0.031 3.130 11.530 26.400 tr4
9.587E+05 -0.073 -0.073 -0.073 -0.031 3130 12.860 237.700 tr5
9.518E+05  0.021 0.021 -0.084  0.011 3.130 20.600 211.300 tr6
9.493E+05 -0.032 -0.032 -0.032 0.000 3.130 23.720 158.500 tr7
9.492E+05 -0.021 -0.021 -0.126 -0.011 3.130 4300 79.200 tr8
9492E+05 -0.021 -0.021 -0.021 0.000  3.130 23.870 158.500 tr9
9.483E+05 -0.032 0.074 -0.032 0.063 3.130 24.550 79.200 trl0
9.485E+05  0.053 0.053 -0.053 0.063 3.130 23930 158.500 trll
9.482E+05  0.084  0.084 -0.021 0.084  3.130 24.360 79.200 tri2
9.486E+05 -0.063  0.042 -0.063  0.021 3.130  24.330 158.500 tr13
9472E+05 0.190 0.190 0.084  0.201 3.130 24310 79.200 tri4
9.502E+05 -0.126 -0.126 -0.126 -0.011 2.556  30.720 167.600 tul
9.506E+05 -0.168 -0.063 -0.168 -0.032 2556 30.510 167.000 tu2
9.495E+05 -0.158 -0.053 -0.158 -0.021 2556 31.560 167.000 tu3
9.499E+05 -0.095 -0.095 -0.095 -0.032 2556 31.260 167.600 tu4
9.498E+05 -0.084 -0.084 -0.084 -0.021 2556 31.310 167.000 tu5
9.559E+05 -0.617 -0.617 -0.617 -0.554 3.038 27.350 13.200 cal
9.448E+05 -0.402 -0.296 -0402 -0.275 3.038 37.120 27.700 ca2
9.359E+05 -0.203 -0.096 -0.203 -0.064  3.038 44.340 165.220 ca3
9.702E+05 -1.154 -1.154 -1.154 -1.093 2720 18.680  9.100 ca4
9.687E+05 -1.724 -1.621 -1.724 -1.600 2720 26.620 24.500 ca5
9.556E+05 -1.005 -0.900 -1.005 -0.889 2720 33.170 161.900 ca6
9.582E+05 -0.751 -0.751 -0.751 -0.657 2453 31400 11.280 ca7
9.573E+05 -1.285 -1.285 -1.285 -1.149 2453 37.270 19.920 ca8
9.385E+05 = -0.266 -0.266 -0.266 -0.170 2453 46460 161.210 ca9
9.609E+05  0.114 0.114 0.114  0.219  2.561 16.020 11.000 rol
9.609E+05 -0.614 -0.614 -0.614 -0447 2561 23.810 26.000 ro2
9.462E+05 - 0507 0507 0402 0.624° 2561 28.470 199.000 ro3
9.553E+05 -0.764 -0.764 -0.869 -0.649 2561 31.660 226.000 ro4

err-avg  -0.868E-01 -0.653E-01 -0.111 -0.391E-01

err-sd 0.515 0.506 0.508 0472
13 Np-237
exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
3.041E+02 18.053 6.215 3256 -2.664 3.038 27.350 13.200 yal
4.039E+02 28.745 15870 11909 7.650 3.038 37.120 27.700 ya2
5.310E+02 19.586  7.533  3.390 0.640 3.038 44.340 165.220 ya3
1.979E+02 10.662 -1.465 -3.487 -10.814 2720 18.680 9.100 yad
3.395E+02 2504 -8.100 -10.751 -15.670 2720 26.620 24.500 ya5
3.877E+02 18.133  6.010 2.657 -1.625 2720 33.170 161.900 ya6
2960E+02 32.770 18.243 14.865 7.365 2453 31400 11.280 ya7
3.636E+02 29.813 15787 12.211 5.831 2453 37270 19.920 ya8
4.280E+02 35.748 20.327 16355 11.636 2453 46460 161.210 mil
1.759E+02 5742 -6.765 -8.471 -19.500 2.561 16.020 11.000 mi2
2950E+02 5424 -6.102 -8.136 -16.814 2561 23810 26.000 mi3
3.449E+02 14236  2.059 -0.841 -8524 2561 28470 199.000 mi4
3.778E+02 18.317  6.141 2,700 -4.685 2561 31.660 226.000 mi5

err-avg 18.4 5.83 2.74 -3.63
err-sd 10.8 9.70 9.06 10.2
35 Pu-238

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
4.730E+01 -13.319 -20.719 -20.930 -26.575 3400 15950 220.220 yal
1.760E+02 4545 -3.409 -3977 -7.784 3400 30.390 138.940 ya2
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2.140E+02 -10.748 -17.757 -18.224 -21.449 3.400 31330 57.660 ya3
7910E+01 -12.010 -19.090 -19.216 -23.881 3.400 20.190 17.020 ya4
2.220E+02 -9.009 -15.766 -16.216 -19.550 3400 32.030 138.940 yaS
2.110E+02  -9.005 -16.114 -16.588 -19.905 3.400 31410 57.660 yab
2470E+02 4453 -3.239 -4.049 -7.328 3400 35970 138.940 ya7
2.400E+02  2.083 -5417 -6.250 -9.625 3400 35260 57.660 ya8
4510E+00 9.534 0.887  0.443 -20.177 3208 8300 -1.000 mil
3.410E+00 5279 -2.933 -3519 -22.727 3208 6900 -1.000 mi2
2.590E+01 -8.494 -14.672 -15.058 -29.884  3.203 15.360 -1.000 mi3
5.720E+01 -5.245 -11.014 -11.364 -25.210 3.203 21.290 -1.000 mi4
2.680E+01 -23.507 -29.104 -29.104 -41.679 3.203 14.660 -1.000 mi5
1.310E+02  -5.344 -10.687 -11450 -28.626  3.210 29.500 -1.000 mi6
1.590E+02 -3.774 -9.434 -10.063 -26.855 3210 32200 -1.000 mi7
1.680E+02 -1.190 -6.548 -7.143 -24.583 3210 33710 -1.000 mi8
1.860E+02 -1.613 -6.9890 -7.527 -24.140  3.210 34320 -1.000 mi9
1.365E+02  8.425 1.832 0366 -12.381 2556  30.720 167.600 trl
1.360E+02  7.353 0735 -0.735 -13.309 2556 30510 167.000 tr2
1.426E+02  9.397 3.086 1.683 -11.290  2.556 31.560 167.000 tr3
1.382E+02 10.709  4.197 2750 -10.203 2556 31.260 167.600 tr4
1.372E402  12.245 4956 4227 -9257 2556 31310 167.000 tr5
1.146E+02 -3.141 ~-9.250 -10.122 -19.948 3.038 27350 13.200 tr6
2.144E+02 -0.187 -6.250 -7.183 -15.951 3.038 37.120 27.700 u7
3.052E+02  0.262 -5.636 -6.619 -14286  3.038 44.340 165220 tr8
5.503E+01 -17.681 -23.315 -23.678 -34472 2720 18.680 9.100 t9
1.099E+02 -7.188 -12.739 -13.376 -23.758 2720 26.620 24.500 10
1.683E+02 -0.772 -6.714 -7.308 -17.231 2720 33.170 161.900 trll
1.618E+02 -0.494 -6.675 -7.293 -18.727 2453 31400 11.280 tr12
2.209E+02  0.045 -6.292 -7.198 -17.655 2453 37270 19.920 trl3
3.224E+02 -1.985 -7.878 -8.499 -17.866 2453 46460 161.210 trl4
3.211E+01 0592 -7.194 -7.505 -27.748 2561 16.020 11.000 tul
7.885E+01 0571 -6405 -7.039 -23.817 2561 23.810 26.000 tu2
1.293E+02 -6.419 -12.606 -13.380 -27.247 2561 28.470 199.000 tu3
1.475E+02 2373 -3.729 -5.085 -19.458 2561 31.660 226.000 tu4

err-avg -1.81 -8.34 -9.04 -20.4
err-sd 8.14 7.85 7.58 7.75
55  Pu-239

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
5.950E+03 -6.387 -8.739 -5546 -3.109 3400 15950 220.220 yal
7.870E+03 -8.895 -11.182 -7.243 -2.186 3400 30.390 138.940 ya2
8.010E+03 -10.861 -12.984 -9.238 -4.370 3400 31.330 57.660 ya3
6.600E+03  -8.030 -10.152 -6.818 -3.667 3400 20.190 17.020 yad
7.980E+03 -8.772 -11.153 -7.143 -1.817  3.400 32.030 138.940 ya5
7.680E+03 -7.031 -9.115 -5208 -0.182 3400 31.410 57.660 yab
6.950E+03  7.626 4.892 9784 16.878 3400 35970 138.940 ya7
6.820E+03  7.625 5.132 9971 16.481 3400 35260 57.660 ya8
3.020E+03  2.649 0.662 2.649 -2483 3208 8300 -1.000 mil
2.830E+03 1413  -1.413 0707 -3958 3.208 6900 -1.000 mi2
4.650E+03  -6.667 -9.462 -7.742 -11.290 3.203 15.360 -1.000 mi3
5.080E+03  0.394 -3.740 -1.575 -5.197 3203 21.290 -1.000 mi4
4740E+03 -11.814 -14.346 -12.236 -15.675 3.203 14.660 -1.000 mi5
5.300E+03 -2.642 -5472 -3019 -8.849 3210 29.500 -1.000 mi6
5470E+03 -2.925 -6.216 -3.656 -9.890 3210 32200 -1.000 mi7
4.970E+03  6.036 3.018 5835 -1368 3.210 33.710 -1.000 mi8
5.320E+03  5.639 0.752 3571 -2.782  3.210 34.320 -1.000 mi9
4.586E+03 -2.747 -4.710 -1.875 -4.012 3.897 12.040 79.200 trl
5.266E+03 -0.114 -2.773 0266 -1.519 3.130 15.380 158.500 tr2
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5.234E+03  0.115 -2.178  0.879 -1.089  3.130 15900 79.200 tr3
4418E+03 -0.634 -2.671 -0.181 -2.558  3.130 11.530 26400 tr4
4.580E+03  4.585 1.528 4585 2467 3.130 12.860 237.700 trS
5.755E+03 3562 0608 3910 2572  3.130 20.600 211.300 tr6
5.895E+03 5344 2629  6.361 4.801 3.130 23720 158.500 tr7
6.070E+03 1.153  -1.153 2306 0.675 3.130 4300 79.200 8
5950E+03 4706  2.017 5546 4.067 3.130 23.870 158500 u9
5.980E+03  3.010 0.669  4.181 2542 3130 24550 79.200 tr10
6.060E+03  2.805 0.165 3795 2277  3.130 23930 158.500 trll
5.995E+03 2419  0.083 3586 2.018 3.130 24360 79.200 trl2
6.060E-+03 3465 0.660 4290 2.888  3.130 24.330 158.500 trl13
5970E+03  2.680  0.335 3.853 2412 3.130 24310 79.200 trl4
4.838E+03  6.036 2108 4795 -0.620 2.556 30.720 167.600 tul
4.840E+03 5992 2066 4752 -0.723 2556 30.510 167.000 tu2
4.930E+03 4260 0.609 3245 -2.231 2556 31.560 167.000 tu3
4.941E+03  4.028 -0.425 2813 -2530 2.556 31.260 167.600 tu4
4788E+03  7.352  3.383 6.099 0585 2556 31.310 167.000 tuS
4.838E+03 0455 -2.026 -0.165 -3.865 3.038 27.350 13.200 cal
4.943E+03 1.558 -1.275 1.153  -3.338  3.038 37.120 27.700 ca2
4.943E+03 4795 0951 3581 -1.012  3.038 44.340 165.220 ca3
4.476E+03 -1.475 -3932 -2.145 -5474 2720 18.680 9.100 ca4
4.824E+03 -0.705 -3.400 -1.327 -4.892 2720 26.620 24500 ca5
4751E+03  5.872 1.873 4399  0.610 2720 33.170 161.900 cab
4327E+03  0.069 -2.011 1.225 -7.419 2453 31400 11.280 ca7
4351E+03 0207 -1.862 1.586 -7.768 2453 37.270 19.920 ca8
4.273E+03  4.142 0.866  4.844 -4517 2453 46460 161.210 ca9
4.130E+03  6.295 3.632 5811 -2.639 2561 16.020 11.000 rol
4561E+03 7213 4363 6994 -1.710 2561 23.810 26.000 ro2
4.980E+03  4.819 0.000 3.614 -4900 2561 28.470 199.000 ro3
4.765E+03 12.277  7.450 10.808 1.469 2561 31.660 226.000 ro4
4.805E+03  6.139 2393 4475 0583 3.130 25930 -1.000 obl
4.713E+03 8636 4816 7.150 2.843 3.130 26540 -1.000 ob2
4925E+03 4975 1.320 3553 -0.650 3.130 27.990 -1.000 ob3
5.013E+03 3531 -0.259 1.935 -2.055 3.130 28400 -1.000 ob4
4.957E+03  5.104 1.271 3.692 -0.565  3.130 29.040 -1.000 ob5
4.943E+03  5.806 1.962  4.188 -0.061 3.130 29520 -1.000 ob6

err-avg 1.73 -1.28 1.67 -1.40
err-sd 5.29 4.87 4.94 5.26
55 Pu-240

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
1.120E+03 -7.143 -3.571 -0.893 -1429 3400 15950 220.220 yal
2.120E+03  -4.717  0.000 1.887 4292 3400 30.390 138.940 ya2
2.260E+03 -8.850 -4.425 -2.655 -0.221 3400 31.330 57.660 ya3
1.440E+03 -6.944 -2.778 -0.694 -0.833 3400 20.190 17.020 ya4d
2.370E+03 -10.970 -6.751 -4.641 -2.152 3400 32.030 138.940 ya$
2.270E+03 -8.811 -4.846 -3.084 -0.396 3400 31410 57.660 ya6
2.570E+03 -10.117 -5.447 -3.502 -0.156 3.400 35970 138.940 ya7
2480E+03 -8.468 -4.032 -2419 0927 3400 35260 57.660 ya8
4.220E+02 -1.185 2.607 5213 -1.469  3.208 8.300 -1.000 mil
3.440E+02 -4.651 1.163 3779 -2.558 3208 6900 -1.000 mi2
1.030E+03 -6.990 -1.942 -0971 -4456 3203 15360 -1.000 mi3
1.490E+03 -5.369 0.000 2.013 -0403 3203 21290 -1.000 mi4
1.060E+03 -15.189 -11.698 -9.906 -13.519 3203 14.660 -1.000 mi5
2.100E+03 -9.524 -5.238 -3.810 -4.619 3210 29500 -1.000 mi6
2.270E+03 -9.251 -4.846 -3.524 -3.568 3210 32.200 -1.000 mi7
2.320E+03 -8.190 -3.879 -2.586 -2.371 3210 33710 -1.000 mi8
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2430E+03 -9.877 -4.527 -3.292 -3.086 3210 34320 -1.000 mi9
7.165B+02 -9.421 -6.071 -3.140 -7.258 3.897 12.040 79.200 trl
1.118E+03  -6.977 -2.504  0.179 -2.683 3.130 15380 158500 2
1.137E+03 -5.013 -1.495 1.143  -1.935 3.130 15900 79.200 tr3
77750E+02 -6.710 -3.355 -0.903 -5.097 3130 11.530 26400 tr4
8400E+02 0.238 S5.119  7.619  4.024 3.130 12.860 237.700 tr5
1.520E+03 -4.605  0.000 1.974  0.461] 3.130 20.600 211.300 tr6
1.755E+03 -5413 -0.855 1425 0456  3.130 23.720 158.500 u7
1.825E+03 -7.397 -3.014 -1.370 -2.137 3.130 4300 79.200 tr8
1.760E+03 -5.114  0.000 1705 0.852  3.130 23.870 158.500 9
1.785E+03 -4.202 -0.280 1.961 1.064  3.130 24550 79.200 tri0
1.790E+03 -6.145 -1.676  0.000 -0.615 3.130 23930 158.500 trll
1.810E+03 -6.077 -2.210 -0.552 -1.105 3.130 24360 79.200 tri2
L.770E+03  -3.390 1.130  2.825  2.147 3.130 24330 158.500 trl13
1.790E+03 -5.587 -1.117  0.559 -0.279  3.130 24310 79.200 tri4
2.266E+03 -5.119 -0.265 0.618 2074 2556 30.720 167.600 tul
2.294E4+03 -6.713 -1918 -1.046  0.305 2556 30510 167.000 tu2
2.295E+03  -4.575 0.218 1.525  2.832 2556 31560 167.000 tu3
2.320E+03 -6.034 -1.293 -0.431 1.034 2556 31260 167.600 tud
2278E+03 4302  0.527 1.844  3.029 2556 31.310 167.000 tu5
1.950E+03 -6.154 -2.051 -1.026 -1.949  3.038 27.350 13.200 cal
2.540E+03 -7.480 -3.543 -2.756 -2.047 3.038 37.120 27.700 ca2
2.885E+03 -8.492 -4.333 -3.293 -1906  3.038 44340 165.220 ca3
1.410E+03 -6.383 -2.837 -1.418 -3.121 27720 18.680  9.100 ca4
2.004E+03 -7.186 -3.194 -2.196 -1.597 2720 26.620 24.500 ca5
2.395E+403 -7.724 -3.132 -1.879  0.125 2720 33.170 161.900 cab
2.345E+03 -7.463 -2.345 -2.345 -1.791 2453 31400 11.280 ca7
2.633E+03 -8.469 -3.152 -3.152 -2.013 2453 37270 19.920 ca8
2.949E+03 -8.783 -3.018 -2.679 -1.526 2453 46460 161.210 ca9
1.237E+03  -2.183 1.859 3476 -3.800 2561 16.020 11.000 rol
1.895E+03 -4.485 -0.264 0792 -3.483  2.561 23.810 26.000 ro2
2.235E+03  -5.145 -0.224  0.671 -2.327 2561 28470 199.000 ro3
2.405E+03 -4.366  0.624 1.871 -0.748 2561 31.660 226.000 ro4
1.800E+03 -5.000 -0.556 1.111 0778  3.130 25930 -1.000 obl
1.830E+03  -3.825 1.093  2.186 1.475 3.130 26540 -1.000 ob2
1.920E+03 -4.167  0.521 2.083 1.823 3130 27990 -1.000 ob3
2.020E+03 -7.921 -3.465 -1.980 -1.832  3.130 28.400 -1.000 ob4
2.000E+03 -5.500 -0.500 1.000 1.250  3.130 29.040 -1.000 ob5
2.040E+03 -5.882 -0980 0490 0.784  3.130 29.520 -1.000 ob6

err-avg -6.46 -1.98 -0.404 -1.10
err-sd 2.53 2.69 2.81 2.85
55 Pu-241

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
6.630E+02 -7.541 -13.424 -10558 -11.312 3400 15.950 220.220 yal
1.540E+03 -10.390 -16.234 -12.987 -10.714 3400 30.390 138.940 ya2
1.640E+03  -9.146 -14.634 -11.585 -9.329 3400 31330 57.660 ya3
9.150E+02 -7.869 -13.552 -10.492 -10.317 3400 20.190 17.020 ya4
1.670E+03  -7.186 -13.174 -9.581 -7.425 3400 32.030 138.940 ya5
1.580E+03 -5.063 -11.392 -7.595 -5.633 3400 31410 57.660 ya6
1.680E+03 3571 -2976 0595 4286 3400 35970 138.940 ya7
1.620E+03  3.704 -2.469 1.235  4.383 3400 35260 57.660 ya8
1.090E+02 7339 0917 3.670 -5.963 _ 3.208 8300 -1.000 mil
8.280E+01 2415 -0966 0966 -8.068 3.208 6900 -1.000 mi2
4.080E+02 -3.676 -9.069 -6.863 -14.779  3.203 15360 -1.000 mi3
6.510E+02  3.687 -1.997 0.614 -6.651 3203 21290 -1.000 mi4
4.250E+02 -16.471 -21.882 -19.529 -26.329  3.203 14.660 -1.000 mi5
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9.550E+02 -2.304 -8.482 -6.073 10576 3210 29.500 -1.000 mi6
1.060E+03 -2.830 -8.491 -6.038 11.038 3210 32200 -1.000 mi7
9.830E+02  8.850 1.729 4781 23398  3.210 33.710 -1.000 mi8
1.080E+03 5556 -0.926 1.852 21389 3210 34320 -1.000 mi9
3475E+02 -4.748 9928 -7.626 -14.273  3.897 12.040 79.200 trl
6.140E+02 3420 -2.606 0.163 -6.042 3.130 15.380 158.500 tr2
6.180E+02 5987 -0.324 2427 -4.191 3.130 15900 79.200 w3
3.690E+02 -0.542 -6.504 -3.794 -11.003 3.130 11.530 26.400 tr4
4.000E+02 9.500 3,500 6,500  0.175 3.130 12.860 237.700 tr5
8.850E+02  5.198 -0.904 2260 -2.655 3.130 20.600 211.300 tr6
1.030E+03  8.738 1.942 4854 0583 3.130 23.720 158.500 7
1.060E+03  6.604 0.000 3.774 -1415 3.130 4300 79200 w8
1.050E+03  7.619 0952  3.810 -0.571 3.130 23.870 158.500 9
1.055E+03 8.057 2370 5213 0284  3.130 24550 79.200 trl0
1.050E+03  7.619 0952 4762 -0.190 3.130 23930 158500 tril
1.055E+03  7.109 0474 4265 -0.664 3.130 24360 79200 tr12
1.060E+03 9434 2830 5660 3.113  3.130 24330 158500 tr13
1.060E+03  6.604 0.000 2.830 0.660 3.130 24.310 79.200 trl4
1.061E+03 10273  3.676  6.503 -0.189 2556 30.720 167.600 tul
1.068E+03 8.614 2060 4869 -1404 2556 30510 167.000 tu2
1.104E+03 8.696 1.449 4167 -1902 2556 31560 167.000 tu3
1.124E+03  5.872 -1.246 1423 4448 2556 31.260 167.600 tu4
1.072E+03 11.007 4.478 6.343 0373 2556 31.310 167.000 tus
7.727E+02 4.180 -2.291 -0.091 -4.633  3.038 27.350 13.200 cal
1.025E+03 3415 -2.927 -0.488 -4.098 3.038 37.120 27.700 ca2
1.157E+03  4.581 -2.334 1.124 -1988  3.038 44.340 165.220 ca3
5.153E+02 -0.834 -6.850 -4910 -11.217 2720 18.680  9.100 ca4
7.740E+02  2.326 -4.005 -1.809 -7.481 2720 26.620 24.500 ca5
9.219E+02 = 6.628  0.011 2397 -2397 2720 33.170 161.900 ca6
8.237E+02 -1.906 -8.098 -4.698 -11.060 2453 31400 11.280 ca7
9.224E+02 -1.995 -7.958 -4.380 -10.538 2453 37270 19920 ca8
1.006E+03  0.398 -5.268 -1.292 -6.670 2453 46460 161210 ca9
3.449E+02  5.538 -1.421] 1.189 -10496  2.561 16.020 11.000 rol
5.718E+02  5.806 -0.839 1784 -7.398 2561 23.810 26.000 ro2
7.726E+02 0311 -6.420 -3.055 -10.691 2.561 28.470 199.000 ro3
7.851E+02 8903 2.153 5.337 -2.522 2561 31.660 226.000 ro4
9.780E+02  7.362 0409 2249 -3978  3.130 25930 -1.000 obl
9.780E+02 9407 2249 5317 -1411 3.130 26.540 -1.000 ob2
1.058E+03  6.805 0.189  3.025 -3403 3.130 27990 -1.000 ob3
1.103E+03 4261 -2.085 0.635 -5.802 3.130 28.400 -1.000 ob4
1.107E+03  6.594  0.271 2.078 -3794  3.130 29.040 -1.000 ob5
1.128E+03  6.383 -0.709 1.950 -3.901 3.130  29.520 -1.000 ob6

err-avg 3.02 -3.27 -0.415 -3.61
err-sd 6.12 5.78 5.76 7.99
51 Pu-242

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
8.030E+01 -10.461 -1.370 0.249 -9.054 3400 15.950 220.220 yal
3.460E+02 3468 14451 15318 5578 3400 30.390 138.940 ya2
3.980E+02 -4.020 5779 6533 -2.236 3400 31330 57.660 ya3
1.450E+02 -8.276 0.000 1.379 -7.586  3.400 20.190 17.020 ya4
4220BE+02 4976 5213 5924 -2.867 3400 32.030 138.940 ya5
4.000E+02 -4.000 5750 6500 -2.200 3400 31.410 57.660 ya6
5.520E+02 -7.246 2717  3.080 -5.109 3400 35970 138.940 ya7
5.290E+02 -7.183 2457 3.025 -5.198 3400 35.260 57.660 ya8
9.490E+00 -0.421 9.589 10.643 -9.231 3208 8300 -1.000 mil
6.040E+00 -8.775 4.636  6.291 -13.195 3208 6.900 -1.000 mi2
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7.390E+01 -12.179 -3.248 -1.759 -16.387 3203 15360 -1.000 mi3
1.760E+02 -7.955  2.841 4545 -8.295 3203 21.290 -1.000 mi4
7.510E4+01 -25.566 -19.041 -17.443 -30.053 3203 14.660 -1.000 mi5
4.080E+02 -13.235 -5.637 -4.657 -13.505 3210 29500 -1.000 mi6
4.900E+02 -10.612 -2.245 -1.429 -9.673 3210 32200 -1.000 mi7
5.340E+02 -8989 -0.749 -0.187 -8.052  3.210 33710 -1.000 mi8
5.7700E+02 -11.930 -2.105 -1.579 -8.842 3.210 34.320 -1.000 mi9
3.135E+01 -21.212 -12.600 -11.324 -24370 3.897 12.040 79.200 trl
8.638E+01 -12.943 -3450 -2.061 -14.228 3.130 15380 158500 u2
9.487E+01 -14.198 -5.660 -4.290 -16.264  3.130 15.900 79.200 t3
3.803E+01 -15.330 -6.916 -5.338 -19.169  3.i130 11.530 26400 1ir4
4.600E+01 -4.348 5870 7.826 -6.196  3.130 12.860 237.700 tr5
1.720E+02 -9.302  0.581 1.744  -8.895 3.130  20.600 211.300 tr6
2435E+02 -9.651 -0.616 0.616 -8.994  3.130 23.720 158.500 tr7
2.575E+02 -9903 -1.359 -0.583 -9.709 3.130 4300 79.200 u8
2.400E+02 -7.083 2500 3333 -6.250  3.130 23.870 158.500 tr9
2540E+02 -6.299 2362 3543 -6.181 3.130 24550 79.200 trl0
2470E+02 -8.907  0.000 1.215 -8.340  3.130 23.930 158.500 trll
2.590E+02 -10.039 -1.544 -0.386 -9.691 3.130 24360 79.200 trl2
2440E+02 -4.098 5328  6.557 -1.967 3.130 24.330 158.500 tr13
2.500E+02 -7.200 1.600 2800 -5.560 3.130 24310 79.200 tri4
5.020E+02 2390 12.151 12550 3984 2556 30.720 167.600 tul
5.248E+02 -3.392 5755 6.136 -2.020 2556 30510 167.000 tu2
5477E+02 -0.676  8.819 9.184 1.095 2556 31.560 167.000 tu3
5.428E+02 -1.621 7406 7959 -0.092 2556 31.260 167.600 tu4
5.235E+02  2.197 11.939 12321 3954 2556 31310 167.000 tuS
3279E+02 4239 3385 4300 -5.093 3.038 27350 13.200 cal
6.535E+02 -3.596 4.667 4973 -1.622  3.038 37.120 27.700 ca2
9.531E+02 -6.411 2613 2717 -1910 3.038 44.340 165.220 ca3
1.582E+02 -10.872 -3919 -3.287 -13.970 2.720 18.680 9.100 ca4
3.745E+02  -7.877 -0.401 0401 -8.358 2720 26.620 24.500 ca5
6.211E+02 -9.032 -0.660 -0.338 -7.245 27720  33.170 161.900 ca6
6.198E+02 -9.003 -2.872 -1.904 -9.116 2453 31400 11.280 ca7
8.796E+02 -9.163 -2.569 -2.228 -6.958 2453 37.270 19.920 ca8
1.326E+03 -11.765 -4.223 -4223 -6.109 2453 46460 161210 ca9
3.120E+02 -12.821 -4.487 -3.846 -13.622  3.130 25930 -1.000 rol
3.280E+02 -12.805 -4.573 -3.659 -13.17] 3.130 26540 -1.000 ro2
3.7720E+02 -12.097 -3.763 -3.226 -12.392  3.130 27990 -1.000 ro3
4.070E+02 -16.708 -8.600 -8.108 -16.929  3.130 28.400 -1.000 ro4
4.050E+02 -11.605 -3.210 -2.469 -11.753 3.130 29.040 -1.000 obl
4380E+02 -15.297 -7.078 -6.621 -15.137 3.130 29520 -1.000 ob2

err-avg -8.57 0.304 1.19 -8.40
err-sd 5.53 6.19 6.11 6.76
9 Am-241

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
2.829E+02 0389 -4913 -2.793 -7.494  3.038 27.350 13.200 yal
3900E+02 -6.410 -11.282 -8.974 -12.462  3.038 37.120 27.700 ya2
4330E+02 -5.312 -10.393 -7.852 -10.716  3.038 44340 165.220 ya3
2.204E+02 -1.996 -7.895 -5.626 -12.250 2.720 18.680  9.100 yad
3.275E+02 1.069 -4.733 -2.595 -8366 2720 26.620 24.500 ya5S
3.966E+02  2.622 -3.177 -0.656 -5.572 2720 33.170 161.900 ya6
3.900E+02 -2.564 -7949 -4.103 -11.333 2453 31400 11.280 ya7
4.825E+02 -13.782 -18.342 -14.819 -21.078 2453 37270 19.920 ya8
7.205E+02 -37.266 -40.458 -37.821 -41.721 2453 46460 161.210 mil

err-avg -7.03 -12.1 -9.47 -14.6

err-sd 124 1.5 11.4 11.1
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6 Am-242

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample 1d
1.388E+00 35447 19597 25.360 -18.660 3.130 20.600 211.300 yal
2.125E+00  3.059 -8.235 -4.000 -37.271 3.130  23.720 158.500 ya2
2257TE+00 -4.741 -15.374 -10944 -42.047 3.130 4300 79.200 ya3
2.440E+00 -11.066 -20.492 -16.803 -45.779  3.130 24.550 79.200 ya4
1.962E+00 12.640 0408 4995 -31.346  3.130° 23930 158.500 ya5
2.191E+00 -1.871 -12.369 -8.261 -40.119  3.130 24.360 79.200 ya6

err-avg 5.58 -6.08 -1.61 -35.9
err-sd 16.7 14.4 15.1 9.73
6 Am-243

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
2.394E+01 -1.838 6516 6934 -18713  3.130 20.600 211.300 yal
4.533E+01 -16.170 -9.773 -9.773 -30488  3.130 23.720 158.500 ya2
4.584E+01 -12.304 -5.541 -5541 -27.378 3.130 4300 79.200 ya3
4.615E+01 -9.859 -2925 -3.142 -25330 3.130 24550 79.200 ya4
4.452E+01 -11.950 -5.211 -5.211 -27.022  3.130 23930 158.500 ya5
4.247E+01 -4.403  2.661 2.661 -20.956  3.130 24360 79.200 ya6

err-avg -9.42 -2.38 -2.35 -25.0
err-sd 5.35 5.96 6.09 4.38
15 Cm-242

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
1.769E+01 -20.294 -29.339 -27.643 -29.565  3.130 20.600 211.300 yal
2.435E+01 -20.329 -29.774 -27.721 -29.487  3.130 23.720 158.500 ya2
2.664E+01 -24.925 -33.559 -32.057 -33.483  3.130 4300 79.200 ya3
2.318E+01 -15.444 -24935 -23.210 -24.849  3.130 23.870 158.500 ya4
2.512E+01 -18.790 -27.946 -26.354 -27.826  3.130 24.550 79.200 ya5
2.796E+01 -29.542 -37.411 -35980 -37.339  3.130 23.930 158.500 ya6
2.466E+01 -18.491 -27.818 -26.196 -27.737 3.130 24360 79.200 ya7
2.522E+01 -18.715 -28.232 -26.249 -59.833  3.130 24.330 158.500 ya8
2.481E+01 -19.387 -28.658 -27.046 -60.210 3.130 24310 79.200 mil
1.710E+01 -25.146 -32.749 -31.579 -35.263  3.130 25930 -1.000 mi2
1.940E+01 -26.289 -33.505 -32.474 -34.897 3.130 26540 -1.000 mi3
1.850E+01 -16.757 -24.865 -23.784 -26.703  3.130 27.990 -1.000 mi4
2.010E+01 -21.393 -29.353 -28.358 -31.244  3.130 28.400 -1.000 mi5
2.080E+01 -20.673 -28.365 -26.923 -30.240  3.130 29.040 -1.000 mi6
2.150E+01 -19.535 -27.442 -26.512 -29.163  3.130 29.520 -1.000 mi7

err-avg -21.0 -29.6 -28.1 -34.5
err-sd 3.82 3.39 3.45 10.9
15 Cm-244

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
4.675E+00 -23.422 -7.166 -0.535 -28.021 3.130  20.600 211.300 yal
9.017E+00 -24.476 -9.726 -3.405 -29.167 3.130 23.720 158.500 ya2
9.904E+00 -26.191 -11.854 -5.897 -30.977 3.130 4300 79.200 ya3
8.960E+00 -21.652 -6.473  0.000 -26.585  3.130 23.870 158.500 ya4
9.422E+00 -18.807 -2.993  3.587 -23.965 3.130 24550 79.200 yas
9.155E+00 -22.447 -7.373 -0.928 -27.286  3.130 23930 158.500 yab
9.734E+00 -24.081 -9.390 -3.123 -28.981 3.130 24360 79.200 ya7
9.524E+00 -19.467 -3.927 2.688 -24.234  3.130 24.330 158.500 ya8
8.786E+00 -16.913 -0.637 6.078 -21.876  3.130 24310 79.200 mil
1.030E+01 -25.922 -12.816 -7.087 -34.631 3.130 25930 -1.000 mi2
1.160E+01 -24.914 -12.069 -6.034 -35250 3.130 26.540 -1.000 mi3
1.410E+01 -21.277 -7.801 -1.418 -30.965 3.130 27.990 -1.000 mi4
1.580E+01 -24.684 -12.025 -6.329 -33.797  3.130 28400 -1.000 mi5
1.690E+01 -21.893 -8.284 -2.367 -31.065 3.130 29.040 -1.000 mi6
1.920E+01 -25.521 -12.500 -6.771 -34.375  3.130 29.520 -1.000 mi7
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err-avg -22.8
err-sd 277

9 Se-79

exp. data SAS-27G
3.765E+00  8.898
4.995E+00  8.909
5.370E+00  18.808
2.838E+00  0.070
3.798E+00  4.529
4.584E+00  6.021
3.459E+00 32.986
4.659E+00 15.261
4957E+00 31.935
err-avg 14.2
err-sd 11.8

9 Sr-90

exp. data SAS-27G
3.815E+02  5.374
4904E+02  2.569
SA470E+02 3473
2.793E+02  1.683
3.665E+02  2.592
4.347E+02 1.219
3.857E+02  2.670
4305E+02  3.368
5.021E+02  2.171

err-avg 2.79
err-sd 1.21
13 Tc-99

exp. data SAS-27G
6.415E+02  4.131
8.228E+02  5.372
9.033E+02 10.594
4.730E+02 -0.423
6.268E+02  3.542
7.560E+02  3.571
S.1S1E+02 44.438
5.994E+02 42976
7.292E+02  39.879
3.639E+02 11.569
5412E+02  7.908
5.987E+02 13913
6.756E+02  10.568
err-avg 15.2
err-sd 16.0

4 Ru-106

exp. data SAS-27G
4.192E+01 -7.443
6.328E+01 2.244
6.761E+01 -0.459
4.637E+01 -10.287

err-avg -3.99
err-sd 5.86
6 Sn-126

exp. data SAS-27G
3.438E+00 179.232

JAERI-Research  2000-066

-8.34 -2.10 -29.4
3.72 4.04 4.15

SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
8.898  8.632 4.223  3.038 27350 13.200 yal

8909 8709 1.842  3.038 37.120 27.700 ya2

18.808 18.808  9.237  3.038 44.340 165220 ya3

-0.282 -0.282 -2.819 2720 18.680  9.100 ya4

4529 4265 -0.184 2720 26.620 24.500 yaS

6.021 6.021 -0218 2720 33.170 161.900 ya6

32986 32986 24.371 2453 31400 11.280 ya7
15.261  15.261 5752 2453 37270 19920 ya8
31935 31935 17369 2453 46460 161.210 mil
14.1 14.0 6.62

11.8 11.9 9.01

SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
5374 5111 5505 3.038 27.350 13.200 yal

2569 2365 3.079 3.038 37.120 27.700 ya2

3.656  3.291 4.205 3.038 44340 165.220 ya3

1.683 1.325 1.719 2720 18.680 9.100 ya4

2592 2319  2.701 2720 26.620 24.500 ya5
1.219  0.989 1.610  2.720 33.170 161.900 ya6
2930 2411 3759 2453 31400 11.280 ya7
3.600 3.136 4599 2453 37270 19920 ya8

2.171 1972 3366  2.453
2.87 255 3.39
1.24 1.22 1.29

46.460 161.210 mil

SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id

4443 5066  7.825 3.038 27350 13.200 yal
5.858 6952 10.112  3.038 37.120 27.700 ya2
11.812 12919 16462  3.038 44.340 165.220 ya3
-0.211 0.211 2262 2720 18.680 9.100 ya4
3.861 4499  6.892 2720 26.620 24.500 ya5
4.101 5026 7.659 2720 33.170 161.900 ya6
44826 45991 50.320 2453 31400 11.280 ya7
43477 45.145 49.683 2453 37270 19920 ya8
39.879 42.622 47422 2453 46460 161.210 mil
11.844 12.119 12.091 2561  16.020 11.000 mi2
8.093 8.832 8962 2561 23.810 26.000 mi3
14415 15.250 15600 2.561 28.470 199.000 mi4
11.012  12.049 12493 2561 31.660 226.000 mi5
15.6 16.7 19.1
16.0 16.5 17.6

SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
<7204  -6.011 -8.349  3.897 12.040 79.200 yal

2244  3.508 1.233  3.130 15.380 158.500 ya2
-0.606 0725 -1.686  3.130 15900 79.200 ya3

10287 -8.993 -11.581  3.130 11530 26.400 ya4
396  -2.69 -5.10
5.78 5.80 5.90

SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
178.650 180.396 220.244 2720 18.680  9.100 yal
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5.437E+00 181.405 179.566 181.405 220.765 2.720 26.620 24.500 ya2
6.756E+00 201.954 201.954 203.434 244.435 2720 33.170 161.900 ya3
S.637E+00 247.703 247.703 249477 293294 2453 31400 11280 ya4
6.397E+00 282.992 281.429 284.555 333.172 2453 37270 19.920 ya5
8.396E+00 285.898 285.898 287.089 338.423 2453 46.460 161.210 yab

err-avg 230. 229. 231. 275.
err-sd 48.9 49.1 49.3 54.1
3 1129

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
1.124E+02 -11.655 -11.655 -11.477 -17.749 2720 18.680  9.100 yal
1.548E+02 -5.685 -6.331 -5.685 -12.662 2720 26.620 24.500 ya2
2.159E+02 -14.775 -14.775 -14.7715 -20.704 2720 33.170 161.900 ya3

err-avg -10.7 -10.9 -10.6 -17.0
err-sd 4.62 4.27 4.60 4.07
3 Cs-133

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
9.644E+02  1.203 1.514 1825 0601 3.038 27.350 13.200 yal
1.237E+03 1.859 2.668 2.668 1536 3.038 37.120 27.700 ya2
1.407E+03 2345 3.056 3.767 2.630 3.038 44.340 165.220 ya3

err-avg 1.80 241 2.75 1.59
err-sd 0.573 0.802 0.974 1.02
16 Cs-134

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
2.108E+01 -19.829 -23.150 -24.573 -22.818 3.897 12.040 79.200 yal
3.598E+01 -16.064 -19.400 -21.345 -18.566  3.130 15.380 158.500 ya2
3.808E+01 -16.492 -19.643 -21.744 -18986  3.130 15900 79.200 ya3
2.095E+01 -19.809 -22.673 -24.105 -22.578  3.130 11.530 26.400 ya4
1.927E+01 -20.083 -22.678 -24.754 -22.263  3.130 12.860 237.700 ya5
4.682E+01 -16.916 -20.120 -22.683 -18.582  3.130 20.600 211.300 yab
5.877E+01 -13.731 -16.964 -19.687 -15.110  3.130 23.720 158.500 ya7
6.022E+01 -12.488 -15.809 -18.466 -13.999  3.130 4.300 79.200 ya8
7.943E+01 -35.289 -37.807 -39.821 -36.409  3.130 23.870 158.500 mil
6.151E+01 -12.697 -15.949 -18.712 -14.128  3.130 24.550 79.200 mi2
6.138E+01 -13.816 -17.074 -19.681 -15.233  3.130 24.360 79.200 mi3
5925E+01 -10.042 -13.586 -16.287 1.367 3.130 24.330 158.500 mi4
6.046E+01 -12.835 -16.143 -18.789 -1.886  3.130 24310 79.200 mi5
1.135E+01 0441 -3.084 -5727 -3.260 3.038 27350 13.200 mi6
2.269E+01 9211 -12.737 -15.381 -11.944  3.038 37.i120 27.700 mi7
3.404E+01 -15.394 -18.625 -21.269 -17.039  3.038 44.340 165220 mi8

err-avg -15.3 -18.5 -20.8 -15.7
err-sd 7.33 7.08 6.84 9.15
9 Cs-135

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
4.085E+02 9425 3794 4774 4137  3.038 27350 13.200 yal
4.538E+02  8.197 2.027 3.129 1.697 3.038 37.120 27.700 ya2
4879E+02  7.399 1250 2480 0.615 3.038 44.340 165.220 ya3
2748E+02 9534 4076 4803 5.022 2720 18.680 9.100 ya4
3.073E+02 9.990 3.807 4784 4100 2720 26.620 24.500 ya5
3.270E+02 11.315 4.893 6.116  4.832 2720 33.170 161.900 ya6
3.979E+02 12.088 5.805 7.565 3242 2453 31400 11.280 ya7
4.087E+02 14754  8.148 9.861 4.698 2453 37.270 19.920 ya8
4718E+02  7.885 1.738  3.646 -1.823 2453 46460 161.210 mil

err-avg 10.1 3.95 5.24 2.95
err-sd 2.34 2.18 2.31 2.33
26 Cs-137

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
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4.476E+02 1.430
5.687E+02 1.635
5.762E+02  3.783
4 177TE+02 3.902
4.527E+02  0.950
7.282E+02  0.522
8.322E+02 1.178
8.449E+02  2.261
8.354E+02 1.508
8.712E+02  0.092
8.627E+02  0.383
8.458E+02  2.152
8.562E+02  0.911
8.736E+02 1.763
1.180E+03 1.695
1.418E+03 1.551
5.985E+02  0.084
8.514E+02  0.305
1.051E+03  0.856
9.739E+02 -0.503
1.116E+03 3.047
1.460E+03  -2.055
4.681E+02  0.192
7.027E+02 -0.811
8.174E+02  3.866
9.296E+02 1.549
err-avg 1.24
err-sd 1.43

4 Ce-144

exp. data SAS-27G
1.810E+02 -2.210
2.245E+02  -3.341
2.197E+02 1.957
1.746E+02 -4.926
err-avg -2.13
err-sd 2.94

3 Nd-143

exp. data SAS-27G
6.955E+02 1.222
8.124E+02 1.059
8.657E+02 1.767
err-avg 1.35
err-sd 0.371

3 Nd-144

exp. data SAS-27G
1.070E+03 0.000
1.518E+03 0.132
1.864E+03 -0.215
err-avg  -0.276E-01
err-sd 0.175

3 Nd-145

exp. data SAS-27G
5.787E+02  0.570
7.409E+02  0.283
8.441E+02  0.344
err-avg 0.399

JAERI-Research 2000-066

1.430 1.206  0.223 3.897 12.040 79.200 yal
1.635 1.635 0932  3.130 15380 158.500 ya2
3783 3783  3.002 3.130 15900 79.200 ya3
3902 3902  2.897 3.130 11.530 26400 ya4
0950 0950 0.110  3.130 12.860 237.700 ya5
0.522 0385 -0.082 3.130 20.600 211.300 yab
1.178 1.178  0.745 3.130 23.720 158.500 ya7
2,142 2142 1.693 3130 4300 79.200 ya8
1.508 1.389 0.994  3.130 23.870 158.500 mil
0.092 0092 -0379 3.130 24550 79.200 mi2
0267 0267 -0.174 3.130 24360 79.200 mi3
2152 2152 5.060 3.130 24.330 158.500 mi4
0.911 0794 3702  3.130 24310 79.200 mi5
1.648 1.648  0.664  3.038 27.350 13.200 mi6
1.695 1.695 1.271 3.038 37.120 27.700 mi7
1.551 0.846 0776  3.038 44340 165220 mi8
0.084 0.084 -1.036 2720 18.680  9.100 mi9
0.188  0.188 -0.681 2720 26.620 24.500 trl
0856 0.856  0.381 2720  33.170 161900 tr2
-0.606 -0.606 -1.222 2453 31400 11.280 tr3
3.047 3.047 2509 2453 37270 19920 w4
-2.055 -2.055 -2.192 2453 46460 161.210 tr5
0.192  0.192 -0.705 2561 16.020 11.000 tr6
-0.811 -0.811 -1.494 2561 23.810 26.000 w7
3866 3.866  3.340  2.561 28470 199.000 tr8
1.549 1.549 1.086  2.561 31.660 226.000 tr9
1.22 1.17 0.824
1.43 1.43 1.75

SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id

<2210 -2762 -3.094  3.897 12.040 79.200 yal
-3.341  -3786 -4.009 3.130 15.380 158500 ya2
1.957 1.502 1.365 3.130 15900 79.200 ya3
-4926 -4926 -5212  3.130 11.530 26400 ya4
-2.13 -2.49 -2.74
2.94 2.81 2.87

SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample 1d

0503 0791 -0.129  3.038 27.350 13.200 yal

-0.172 0566 -0.517  3.038 37.120 27.700 ya2

0266 1421 0.150 3.038 44.340 165.220 ya3

0.199 0.926 -0.165

0.343 0.443 0.335

SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
0935 0.000 0.000 3.038 27350 13.200 yal

0791  0.132  0.264  3.038 37.120 27.700 ya2

0322 -0.215 -0.054  3.038 44340 165220 ya3

0.682 -0.276E-01 0.700E-01

0.320 0.175 0.170

SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
0.052 0.052 0242 3.038 27350 13.200 yal

-0.391 -0.391  0.243  3.038 37.120 27.700 ya2

-0.604 -0.486 0.557 3.038 44.340 165.220 ya3

-0.315 -0.275 0.347
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err-sd 0.151

3 Nd-146

exp. data SAS-27G
5.560E+02  0.540
7.738E+02  0.414
9.417E+02  0.350
err-avg 0.435
err-sd 0.963E-01
16 Nd-148

exp. data SAS-27G
2.307E+02 -1.604
2.655E+02 -1.695
2.719E+02  -1.434
2.666E+02 -1.350
2.740E+02  -1.095
2.676E+02 -1.345
2.722E+02 -1.176
2.706E+02 -0.961]
3.342E+02 1.735
3.320E+02 1.506
3.434E+02 1.631
3.400E+02 1.765
3.405E+02 1.615
3.007E+02 0432
4.073E+02 0417
4.856E+02  0.288
err-avg  -0.794E-01
err-sd 1.38

3  Nd-150

exp. data SAS-27G
1407E+02  2.345
1.952E+02  3.484
2.360E+02  4.237
err-avg 3.36
err-sd 0.952

3 Sm-148

exp. data SAS-27G
1.203E+02 -16.874
1.861E+02 -13.487
2.519E+02 -17.428
err-avg -15.9
err-sd 2.13

3 Sm-149

exp. data SAS-27G
3.290E+00 -25.228
3.404E+00 -20.975
5.333E+00 -44.872
err-avg -304
err-sd 12.7

3 Sm-150

exp. data SAS-27G
2.349E+02 -2.086
3.075E+02  4.715
4.096E+02 -4.541
err-avg  -0.637
err-sd 4.80
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0.335 0.287 0.182
SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
1.079 0899 -0.809 3.038 27350 13.200 yal
1.189 0930 -0.685 3.038 37.120 27.700 ya2
1.306 0988 -0.520 3.038 44.340 165.220 ya3
1.19 0.939 -0.672
0.114 0.448E-01 0.145
SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
-1.170  -1.604 -0.824  3.130 20.600 211.300 yal
-1.318  -1.695 -0.753  3.130 23.720 158.500 ya2
-1.434  -1434 -0.699 3.130 4300 79.200 ya3
-1.350  -1.350 -0.563  3.130 23.870 158.500 ya4
-1.095 -1.095 -0474 3.130 24550 79.200 yas
-1.345  -1.345 -0.673  3.130 23.930 158.500 ya6
-1.176  -1.543 -0.551  3.130 24360 79.200 ya7
-0.961 -0.961 -0.074 3.130 24.330 158.500 ya8
1.735 1.735 2932 2556 30.720 167.600 mil
1.506 1506 2.892 2556 30.510 167.000 mi2
1.631 1.631 2970 2556 31.560 167.000 mi3
1.765 1.765  3.000 2556 31.260 167.600 mi4
1.615 1.615 2996 2556 31310 167.000 mi5
0432 0432 0.632 3.038 27350 13.200 mi6
0417 0417 1.105  3.038 37.120 27.700 mi7
0288  0.288 1.503  3.038 44.340 165.220 mi8
-0.287E-01 -0.102 0.839
1.33 1.40 1.62
SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
2345 2345 0995 3.038 27350 13.200 yal
3484 3484 2305 3.038 37.120 27.700 ya2
4237  4.237 3517  3.038 44340 165.220 ya3
3.36 3.36 2.27
0.952 0.952 1.26
SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
-17.706 -19.867 -12.801  3.038 27.350 13.200 yal
-14.562 -16.711 -5.373  3.038 37.120 27.700 ya2
-18.222 -19.809 -6.511 3.038 44.340 165220 ya3
-16.8 -18.8 -8.23
1.98 1.81 4.00
SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
-31.611 -31.003 -40.547 3.038 27350 13.200 yal
-27.438 -26.851 -38.337  3.038 37.120 27.700 ya2
-49.184 -48.622 -57.135  3.038 44.340 165220 ya3
-36.1 -35.5 -45.3
11.5 11.6 10.3
SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
-2.512  -0.809 -9.706  3.038 27.350 13.200 yal
3740  6.667 -4.130 3.038 37.120 27.700 ya2
-5.762  -2.100 -12.842  3.038 44.340 165.220 ya3
-1.51 1.25 -8.89
4.83 4.73 441
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3 Sm-152

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
9.871E+01 11438 14477 3333 13970 3.038 27.350 13.200 yal
1.180E+02 21.186 ~ 23.729  9.322 22,627 3.038 37.120 27.700 ya2
1.373E+02 19.446 22360 4.880 19.665  3.038 44340 165220 ya3

err-avg 17.4 20.2 5.84 18.8
err-sd 5.20 4.99 3.11 4.40
3  Eu-153

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
8.963E+01 -5.724  0.971 5.099 -9.885 3.038 27350 13.200 yal
1.237E+02  0.243 11560 13985 -2.021 3.038 37.120 27.700 ya2
1.679E+02 -8.874 2442 3633 -10482  3.038 44.340 165.220 ya3

err-avg -4.79 4.99 7.57 -7.46
err-sd 4.63 5.74 5.60 4.72
9 Eu-154

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample 1d
5.074E+00 12.140 -21.758 -18.605 -31.297  3.130 12.860 237.700 yal
1.357E+01 16433 -21.887 -18.939 -33.552  3.130 20.600 211.300 ya2
1.720E+01 22.093 -19.186 -16.279 -32.209  3.130 23.720 158.500 ya3
1.594E+01 36.763 -10.289 -6.524 -24906  3.130 4300 79.200 ya4
1.706E+01  24.853 -17.937 -14.420 -30.832  3.130 23.870 158.500 ya5
1.852E+01 20410 -21.166 -17.927 -34.179  3.130 24.550 79.200 ya6
1.658E+01 32.690 -13.148 -9.530 -27.503  3.130 24.360 79.200 ya7
1.708E+01 29.391 -14.520 -11.007 -27.459  3.130 24.330 158.500 ya8
1.783E+01 22.266 -19.798 -16.433 -32.025  3.130 24310 79.200 mil

err-avg 24.1 -17.7 -14.4 -304
err-sd 7.79 4.16 4.41 3.13
55 U

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
9.718E+05 0390 0.390 0398 0402 3.400 15950 220.220 yal
9.538E4+05 0329 0328 0.241  0.241 3.400 30.390 138.940 ya2
9.512E+05 0456 0455 0474 0411 3400 31330 57.660 ya3
9.566E+05 1.425 1425 1432  1.397 3400 20.190 17.020 ya4
9.511E+05 0342 0446 0370 0308  3.400 32.030 138.940 ya5
9.521E+05 0358 0347 0375 0.298 3400 31410 57.660 ya6
9.473EB+05  0.282 0279 0202 0.166 3.400 35970 138.940 ya7
0484E+05 0290 0286 0.208 0.173 3400 35260 57.660 ya8
9.878E+05 -0.042 -0.042 -0.043 0.003 3208 8300 -1.000 mil
0.887E+05  0.059 0.068 0.068 0.067 3.208 6900 -1.000 mi2
9.772E+05 0.009 0.018 0.017 0.099 3.203 15360 -1.000 mi3
9.698E+05 -0.063 -0.064 -0.044 0.054 3203 21290 -1.000 mi4
9.781E+05 0.060 0.060 0.069 0.106 3.203 14.660 -1.000 mi5
9.606E+05 -0.120 -0.120 -0.104 -0.001 3210 29.500 -1.000 mi6
9.572E+05 -0.058 -0.058 -0.040 0.007 3.210 32200 -1.000 mi7
9.562E+05 -0.120 -0.121 -0.209 -0.068  3.210 33710 -1.000 mi8
9.542E+05 -0.129 -0.019 -0.104  0.005  3.210 34320 -1.000 mi9
9.807E+05 0.072 0.072 0.080 0.109 3.897 12.040 79.200 trl
9.759E+05  0.043  0.052 0.060 0.081 3.130  15.380 158.500 tr2
9751E+05  0.085 0.085 0.104 0.10] 3.130 15900 79.200 tr3
9.822E+05 -0.074 -0.063 -0.065 0.016 3.130 11530 26.400 tr4
9.806E+05 -0.090 -0.081 -0.072 -0.039  3.130 12.860 237.700 tr5
9.695E+05  0.029  0.028 -0.056  0.021 3.130 20.600 211.300 tr6
9.654E+05 -0.007 -0.008 0.009 0.026 3.130 23.720 158.500 t7
9.652E+05 -0.024 -0.024 -0.110 -0.012 3.130 4300 79.200 tr8
9.656E+05 -0.041 -0.042 -0.025 -0.015 3.130 23.870 158.500 tr9
9.641E+05 -0.018 0.086 0.000 0.075 3.130 24.550 79.200 trl10

— 122 —



JAERI-Research 2000-066

9.651E+05 0016 0016 -0.070 0030 3.130 23930 158.500 trl1
9.639E+05 0.109 0.108 0012 0.107 3.130 24360 79.200 tr12
9.650E+05 -0.102  0.002 -0.084 -0.015 3.130 24.330 158.500 trl13
9.631E+05 0.195 0.195 0.109 0207 3.130 24310 79200 tri4
9.595E+05 -0.154 -0.151 -0.138 -0.051 2.556 30.720 167.600 tul
9.597E+05 -0.169 -0.063 -0.153 -0.045 2556 30.510 167.000 tu2
9.584E+05 -0.170 -0.063 -0.154 -0.047 2556 31.560 167.000 tu3
9.587E+05 -0.088 -0.089 -0.073 -0.038 2556 31.260 167.600 tud
9.588E+05 -0.107 -0.106 -0.091 -0.057 2556 31.310 167.000 tu5
9.693E+05 -0.652 -0.653 -0.640 -0.591 3.038 27.350 13.200 cal
9.548E+05 -0.438 -0.336 -0.425 -0.321 3.038 37.120 27.700 ca2
9.442E+05 -0.233 -0.128 -0.217 -0.104  3.038 44.340 165.220 ca3
9.848E+05 -1.160 -1.151 -1.142 -1.092 2720 18.680  9.100 ca4
9.801E+05 -1.737 -1.635 -1.725 -1.616 2720 26.620 24.500 ca5
9.649E+05 -1.012 -0906 -0.997 -0900 2.720 33.170 161.900 cab
9.660E+05 -0.770 -0.77t -0.755 -0.699 2453 31.400 11.280 ca7
9.640E+05 -1.316 -1.317 -1.302 -1.204 2453 37.270 19.920 ca8
9.436E+05 -0.281 -0.281 -0.265 -0.205 2453 46460 161.210 ca9
9.755E+05  0.115 0.114 0.124  0.183 2561 16.020 11.000 rol
9.722E+05 -0.605 -0.604 -0.591 -0489 2561 23.810 26.000 ro2
9.564E+05 0472 0472 0386 0534 2561 28470 199.000 ro3
9.642E+05 -0.741 -0.738 -0.825 -0.681 2561  31.660 226.000 ro4
1.454E+04 -1.376 -1.444 -0.138 -2.077 3.130 25930 -1.000 obl
1.420E+04 -0.845 -0.845 0423 -1.683 3.130 26540 -1.000 ob2
1.355E+04 -0.443 -0.295 0.738 -1.387  3.130 27.990 -1.000 ob3
1.341E+04 -0.671 -0.373 0597 -1544 3.130 28400 -1.000 ob4
1.333E+04 -1.950 -1.650 -0.675 -2.843  3.130 29.040 -1.000 obS
1.299E+04 -0.770 -0.462 0539 -1.747  3.130 29.520 -1.000 ob6

err-avg  -0.208 -0.170 -0.782E-01 -0.261

err-sd 0.578 0.552 0510 0.741
13 Np
exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
3.041E+02 18.053  6.215 3.256 -2.664  3.038 27.350 13.200 yal
4.039E+02 28.745 15.870 11.909  7.650 3.038 37.120 27.700 ya2
5310E+02 19.586  7.533 3390 0.640 3.038 44.340 165.220 ya3
1.979E+02 10.662 -1465 -3.487 -10.814 2720 18.680  9.100 ya4
3.395E+02 2504 -8.100 -10.751 -15.670  2.720 26.620 24.500 ya5
3.877E+02 18.133  6.010 2.657 -1.625 2720 33.170 161.900 yab
2.960E+02 32770 18.243 14.865  7.365 2.453 31.400 11.280 ya7
3.636E+02 29.813 15787 12.211 5.831 2453 37270 19920 ya8
4280E+02 35.748 20327 16355 11.636 2453 46.460 161.210 mil
1.759E+02  5.742 -6.7765 -8.47t -19.500 2.56! 16.020 11.000 mi2
2.950E+02 5424 -6.102 -8.136 -16.814 2.561 23.810 26.000 mi3
3.449E+02 14.236  2.059 -0.841 -8.524  2.561 28.470 199.000 mi4
3.778E+02 18317  6.14] 2700 -4.685 2561 31.660 226.000 mi5

err-avg 18.4 5.83 274 -3.63
err-sd 10.8 9.70 9.06 10.2
55 Pu

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
7.861E+03 -6.675 -8395 -5339 -3764 3400 15950 220.220 yal
1.205E+04 -7.800 -9.011 -5.675 -1.995 3400 30.390 138.940 ya2

1.252E+04 -10.054 -11.140 -8.010 -4.494 3400 31.330 57.660 ya3
9.179E+03 -7.882 -9.250 -6.201 -4.121] 3400 20.190 17.020 ya4

1.266E+04 -8.852 -10.131 -6.720 -2.965 3400 32.030 138.940 yaS
1.214E+04 -7.042 -8.245 -4934 -1.341 3400 31.410 57.660 yab

1.200E+04  2.509 1.308 5.059 9957 3400 35970 138940 ya7
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1.169E+04  2.883 1797 5484 9987 3400 35260 57.660 ya8
3.565E+03 2339 0924 3.002 -2510 3.208 8300 -1.000 mil
3.266E+03  0.785 -1.121 1.043 -3.951 3208 6900 -1.000 mi2
6.188E+03 -6.597 -8.132 -6.516 -10.521 3203 15360 -1.000 mi3
7454E+03 -0.711 -2741 -0597 -4592 3203 21.290 -1.000 mi4
6.327E+03 -12.905 -14.527 -12.469 -16.310 3203 14.660 -1.000 mi5
8.8904E+03 -4.756 -5.824 -3.733 -6.269 3210 29500 -1.000 mi6
9.449E+03 -4.847 -5990 -3.884 -6.298 3.210 32.200 -1.000 mi7
8.975E+03 1.638  0.691 2942  0.253 3210 33710 -1.000 mi8
9.586E+03 0511 -1.095 1.116 -0.911 3210 34320 -1.000 mi9
5.681E+03 -3.813 -5244 -2439 -5.161 3.897 12.040 79.200 trl
7.084E+03 -1.047 -2.724 0215 -2.250 3.130 15380 158.500 tr2
7.084E+03 -0.388 -1.953 0987 -1.699  3.130 15900 79.200 tr3
5.600E+03 -1.568 -3.047 -0.554 -3.578 3.130 11.530 26400 tr4
5.866E+03 4228 2211 5176 2466  3.130 12.860 237.700 trS
8.332E+03 1980 0336  3.337 1.395 3.130 20.600 211.300 tr6
8.924E+03 3.211 1.776  5.060  3.083 3.130  23.720 158500 7
9.213E4+03 -0.223 -1.395 1.666 -0.412  3.130 4300 79.200 tr8
9.000E+03  2.811 1.511 4533 2,622  3.130 23.870 158.500 u9
9.074E+03 1918  0.727  3.846 1.745 3.130 24550 79200 trl0
9.147E+03 1.290 -0.109  3.094 1.141 3.130 23.930 158.500 trl1
9.119E+03 0921 -0.373  2.731 0.756  3.130 24360 79.200 tr12
9.134E+03 2.628 1.128 4226  2.641 3.130 24.330 158.500 tr13
9.070E+03 1.235  0.044  3.054 1.456  3.130 24310 79.200 trl4
8.804E+03  3.504 2255 4299 0.206 2556 30.720 167.600 tul
8.863E+03 2.485 1232 3263 -0.809 2556 30510 167.000 tu2
9.019E+03  2.336 1.150  3.256 -0.844 2556 31.560 167.000 tu3
9.066E+03 1445 -0.210 2.118 -1.827 2.556 31.260 167.600 tud
8.799E+03 4550  3.311 5.368 1.239 2556 31310 167.000 tuS
8.003E+03 -1.040 -1.939 -0.327 -3.753 3.038 27.350 13.200 cal
9.376E+03 -1.087 -1.769 -0.010 -3.240  3.038 37.120 27.700 ca2
1.024E+04 -0.149 -0950 0983 -1.853 3.038 44340 165220 ca3
6.615E+03 -2.831 -4.087 -2412 -5864 2720 18.680 9.100 cad
8.086E+03 -2.441 -3.395 -1.672 -4740 2720 26.620 24.500 ca5
8.857E+03 1.103  -0.015 1.939 -0.724 2720 33.170 161.900 ca6
8.277E+03 -2951 -2.867 -0.777 -6.535 2453 31400 11.280 ca7
9.007E+03 -3.474 -3.041 -0.998 -6.533 2.453 37.270 19920 ca8
9.876E+03 -2.434 -1.887 0320 -4.493 2.453 46.460- 161.210 ca9
S57744E+03 4392 2886 4956 -3.501 2561 16.020 11.000 rol
7.107E403 3.907 2.591 4765 -2.886  2.561 23.810 26.000 ro2
8.117E+03 1.467 -0.873 1.899 -5.098  2.561 28470 199.000 ro3
8.103E+03 6.830 4707 7336 0.043 2561 31.660 226.000 ro4
7.895E+03 3.002 1203 3.103 -0499  3.130 25930 -1.000 obl
7.849E+03  4.931 3236 5313 1.325 3.130 26540 -1.000 ob2
8.275E+03 2320 0.761 2.840 -0956  3.130 27990 -1.000 ob3
8.543E+03 -0.047 -1.650 0363 -3.194 3.130 28.400 -1.000 ob4
8.469E+03 1.996 0508 2550 -1.093 3.130  29.040 -1.000 ob5
8.549E+03 2.012 0444 2456 -1.138 3.130  29.520 -1.000 ob6

err-avg  -0.445 -1.75 0.735 -1.86
err-sd 4.22 4.12 4.11 4.13
15 Am

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
2.533E+01 0205 7.233 7944 -18.711 3.130  20.600 211.300 yal
4746E+01 -15309 -9.704 -9.514 -30.791 3.130 23.720 158.500 ya2
4810E+01 -11.949 -6.002 -5795 -28.066  3.130 4300 79.200 ya3
4.859E+01 -9.920 -3.807 -3.828 -26.357  3.130 24550 79.200 ya4
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4.648E+01 -10912 -4974 -4780 -27.204  3.130 23.930 158.500 yaS
4466E+01 -4.279 1.923  2.125 -21.896  3.130 24360 79.200 ya6
2.829E+02 0389 -4913 -2793 -7.494  3.038 27350 13.200 ya7
3.900E+02 -6.410 -11.282 -8.974 -12.462  3.038 37.120 27.700 yaB
4.330E+02 -5.312 -10.393 -7.852 -10.716  3.038 44.340 165.220 mil
2.204E+02 -1.996 -7.895 -5.626 -12.250 2.720 18.680  9.100 mi2
3.275E+02  1.069 -4.733 -2595 -8366 2720 26.620 24.500 mi3
3.966E+02  2.622 -3.177 -0.656 -5572 2720 33.170 161.900 mi4
3.900E+02 -2.564 -7.949 -4.103 -11.333 2453 31400 11.280 mi5
4.825E+02 -13.782 -18.342 -14.819 -21.078 2453 37270 19.920 mi6
7.205E+02 -37.266 -40.458 -37.821 -41.721 2.453 46460 161210 mi7

err-avg -7.69 -8.30 -6.61 -18.9
err-sd 9.97 10.6 10.1 10.4
15 Cm

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
2.237E+01 -20.948 -24.704 -21.976 -29.242  3.130 20.600 211.300 yal
3.337E+01 -21.449 -24.356 -21.150 -29.400 3.130 23.720 158.500 ya2
3.654E+01 -25.268 -27.676 -24.967 -32.804 3.130 4300 79.200 ya3
3.214E+01 -17.175 -19.788 -16.739 -25.333  3.130 23.870 158.500 ya4
3.454E+01 -18.795 -21.139 -18.187 -26.773  3.130 24550 79.200 ya5
3711E+01 -27.792 -30.001 -27.334 -34.859  3.130 23.930 158.500 yab
3.439E+01 -20.073 -22.603 -19.666 -28.089  3.130 24360 79.200 ya7
3474E+01 -18.921 -21.569 -18.317 -50.075  3.130 24.330 158.500 ya8
3.360E+01 -18.740 -21.330 -18.383 -50.185  3.130 24310 79.200 mil
2.740E+01 -25438 -25.255 -22.372 -35.026 3.130 25930 -1.000 mi2
3.100E+01 -25.774 -25.484 -22.581 -35.029 3.130 26.540 -1.000 mi3
3.260E+01 -18.712 -17.485 -14.110 -28.546  3.130 27.990 -1.000 mi4
3.590E+01 -22.841 -21.727 -18.663 -32.368  3.130 28400 -1.000 mi5
3770E+01 -21.220 -19.363 -15915 -30.610  3.130 29.040 -1.000 mi6
4.070E+01 -22.359 -20.393 -17.199 -31.622  3.130 29.520 -1.000 mi7

err-avg -21.7 -22,9 -19.8 -333
err-sd 3.16 3.35 355 743
9 Se

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample 1d
3.765E+00  8.898  8.898  8.632 4223  3.038 27350 13.200 yal
4995E+00 8909 8909 8709 1.842 3.038 37.120 27.700 ya2
5.370E+00 18.808 18.808 18.808  9.237  3.038 44.340 165.220 ya3
2.838E+00 0.070 -0.282 -0.282 -2.819 2720 18.680 9.100 ya4
3.798E+00 4529  4.529 4265 -0.184 2.720 26.620 24.500 ya5
4.584E+00 6.021  6.021 6.021 -0.218 2720 33.170 161.900 ya6
3459E+00 32986 32986 32986 24371 2453 31400 11.280 ya7
4.659E+00 15.261 15261 15261  5.752 2453 37.270 19920 ya8
4957E+00 31935 31935 31935 17369 2453 46.460 161.210 mil

err-avg 14.2 14.1 14.0 6.62
err-sd 11.8 11.8 11.9 9.01
9 Sr

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample 1d
3815E+02 5374 5374 5111 5505  3.038 27350 13.200 yal
4904E+02 2569 2569 2365 3.079 3.038 37.120 27.700 ya2
5470E+02 3473 3656 3291 4205 3.038 44.340 165.220 ya3
27793E+02  1.683  1.683 1.325 1.719 2720 18.680  9.100 yad
3.665E+02 2592 2592 2319 2701 2720 26.620 24.500 ya5
4347B+02 1219 1219 0989 1.610 2720 33.170 161.900 ya6
3.857E+02  2.670 2930 2411 3759 2453 31400 11.280 ya7
4305E+02 3368 3.600 3.136 4599 2453 37.270 19.920 ya8
5.021E+02  2.171  2.171 1972 3366 2453 46460 161.210 mil
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err-avg 2.79 2.87 2.55 3.39
err-sd 1.21 1.24 1.22 1.29
13 Te

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
6.415E+02  4.131 4443 5066 7.825 3.038 27350 13.200 yal
8.228E+02 5372 5858 6952 10.112  3.038 37.120 27.700 ya2
9.033E+02 10594 11.812 12919 16462  3.038 44340 165.220 ya3
4.730E+02 -0423 -0.211  0.211 2262 2720 18.680  9.100 ya4
6.268E+02 3542 3861 4499  6.892 2720 26.620 24.500 ya5
7.560E+02 3571 4101 5026 7.659 2.720 33.170 161.900 ya6
S5.151E+02 44438 44.826 45991 50320 2453 31400 11.280 ya7
5.994E+02 42976 43477 45.145 49.683 2453 37270 19.920 ya8
7292E+02 39.879 39.879 42.622 47422 2453 46460 161.210 mil
3.639E+02 11.569 11.844 12.119 12.091 2.561 16.020 11.000 mi2
5412E+02 7908  8.093 8832 8962 2561 23810 26.000 mi3
5.987E+02 13913 14415 15250 15.600 2.561 28.470 199.000 mi4
6.756E+02 10.568 11.012 12.049 12493 2561 31.660 226.000 mi5

err-avg 15.2 15.6 16.7 19.1
err-sd 16.0 16.0 16.5 17.6
4 Ru

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
4.192E+01 -7.443 -7.204 -6.011 -8.349  3.897 12.040 79.200 yal

6.328E+01 2244 2244 3508 1.233 3130 15.380 158.500 ya2
6.761E+01 -0.459 -0.606 0.725 -1.686 3.130 15900 79.200 ya3

4.637E+01 -10.287 -10.287 -8.993 -11.581 3.130 11530 26400 ya4

err-avg -3.99 -3.96 -2.69 -5.10
err-sd 5.86 5.78 5.80 5.90
6 Sn

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
3.438E+00 179.232 178.650 180.396 220.244  2.720 18.680  9.100 yal
5437E+00 181.405 179.566 181.405 220.765  2.720 26.620 24.500 ya2
6.756E+00 201.954 201954 203.434 244435 2720 33.170 161.900 ya3
5.637E+00 247.703 247.703 249.477 293294 2453 31400 11.280 yad
6.397E+00 282.992 281.429 284.555 333.172 2453 37.270 19.920 ya$
8.396E+00 285.898 285.898 287.089 338.423 2453 46460 161.210 ya6

err-avg 230. 229, 231. 275.
err-sd 48.9 49.1 49.3 54.1
3 1

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
1.124E+02 -11.655 -11.655 -11.477 -17.749  2.7720 18.680  9.100 yal
1.548E+02 -5.685 -6.331 -5.685 -12.662 2720 26.620 24.500 ya2
2.159E+02 -14.775 -14.775 -14.7775 -20.704  2.720 33.170. 161.900 ya3

err-avg -10.7 -10.9 -10.6 -17.0
err-sd 4.62 4.27 4.60 4.07
26 Cs

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
4.687E+02 0474 0324 0047 -0.813 3897 12.040 79.200 yal
6.047E+02 0582 0384 0.268 -0.228  3.130 15.380 158.500 ya2
6.143E+02  2.527 2331 2.201 1.639  3.130 15900 79.200 ya3
4387E+02 2770  2.633  2.565 1.680  3.130 11.530 26.400 yad
4.720E+02  0.091 -0.015 -0.100 -0.803  3.130 12.860 237.700 yaS
7.750E+02 -0.532 -0.725 -1.009 -1.200  3.130 20.600 211.300 ya6
8.910E+02  0.194 -0.019 -0.199 -0.301 3.130  23.720 158.500 ya7
9.051E+02 1.279 0948  0.771 0.649  3.130 4300 79.200 ya8
9.148E+02 -1.687 -1.905 -2.189 -2.254  3.130 23.870 158.500 mil
9.327E+02 -0.752 -0.966 -1.148 -1.286  3.130 24550 79.200 mi2
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9.241E+02 -0.561 -0.885 -1.058 -1.174  3.130 24.360 79.200 mi3
9.050E+02  1.354 1.121 0945 4819  3.130 24.330 158.500 mi4
9.167E+02  0.004 -0.214 -0497 3334 3130 24310 79.200 mi5
2.258E+03  2.903 1955 2252 1246 3.038 27350 13200 mi6
2.893E+03  2.700 2.050 2.202  1.348  3.038 37.120 27.700 mi7
3.347E+03  2.565 1935  2.087 1.350  3.038 44.340 165220 mi8
8.733E+02  3.057 1.340 1569 0.870 2720 18.680 9.100 mi9
1.159E+03  2.874 1.148 1.407 0587  2.720 26.620 24.500 trl
1.378E+03  3.338 1.814  2.104 1437 2720 33.170 161900 tr2
1.372E+03  3.149 1.254 1.764  0.073 2453 31400 11.280 3
1.525E+03  6.185 4414 4873 3.09 2453 37270 19.920 tr4
1.932E+03 0373 -1.128 -0.663 -2.102 2453 46.460 161210 u5
4.681E+02 0.192 0.192 0.192 -0.705 2561 16.020 11.000 tr6
7.027E+02 -0.811 -0.811 -0.811 -1494 2561 23810 26.000 tr7
8.174E+02 3866 3866 3.866 3340 2.561 28470 199.000 tr8
9.296E+02  1.549 1.549 1.549 1.086 2.561 31.660 226.000 tr9

err-avg 1.45 0.869 0.884 0.546

err-sd 1.84 1.54 1.67 1.80

4 Ce .

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample 1d
1.810E+02 -2.210 -2.210 -2.762 -3.094  3.897 12.040 79.200 yal
2.245E+02 -3.341 -3.341 -3786 -4.009 3.130 15.380 158.500 ya2
2.197E+02 1957 1.957 1.502 1365 3.130 15900 79.200 ya3
1.746E+02 4926 4926 -4926 -5212  3.130 11.530 26400 ya4

err-avg -2.13 -2.13 -2.49 -2.74
err-sd 2.94 294 2.81 2.87
16 Nd

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
2307E+02 -1.604 -1.170 -1.604 -0.824  3.130 20.600 211.300 yal
2.655E+02 -1.695 -1.318 -1.695 -0.753  3.130 23.720 158.500 ya2
2.719E+02 -1434 -1434 -1434 -0.699 3.130 4.300 79.200 ya3
2.666E+02 -1.350 -1.350 -1.350 -0.563 °© 3.130 23.870 158.500 ya4
2.740E+02 -1.095 -1.095 -1.095 -0474 3.130 24.550 79.200 yaS
2.676E+02 -1.345 -1.345 -1.345 -0.673  3.130 23.930 158.500 ya6
2.722E+02 -1.176  -1.176 -1.543 -0.551 3130 24360 79.200 ya7
2.706E+02 -0.961 -0.961 -0961 -0.074 3.130 24.330 158.500 ya8
3.342E+02 1.735 1.735 1.735 2932 2556 30.720 167.600 mil
3.320E+02 1.506 1.506 1.506 2.892 2556 30510 167.000 mi2
3.434E+02 1.631 1.631 1.631 2970 2556 31560 167.000 mi3
3.400E+02 1.765 1.765 1.765 3.000 2556 31.260 167.600 mi4
3.405E+02 1.615 1.615 1.615 2996 2556 31.310 167.000 mi5
3.342E+03  0.581 0.730 0461 -0.021 3.038 27.350 13.200 mi6
4.448E+03 0549 0571 0436 0.119  3.038 37.120 27.700 mi7
5.237E+03 0552 0514 0475 0300 3.038 44340 165.220 mi8

err-avg  -0.454E-01 0.136E-01 -0.877E-01 0.661

err-sd 1.40 1.34 1.41 1.63

3 Sm

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
4.572E+02 -3.224 -3.051 -5.147 -5.631 3.038 27.350 13.200 yal
6.150E+02  2.225 1.864 -0.084 0438 3.038 37.120 27.700 ya2
8.041E+02 -4.750 -5.151 -6.764 -5.602  3.038 44.340 165.220 ya3

err-avg -1.92 -2.11 -4.00 -3.60
err-sd 3.67 3.60 3.49 3.50
12  Eu

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
5.074E+00 12.140 -21.758 -18.605 -31.297  3.130 12.860 237.700 yal
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1.357E+01 16.433 -21.887 -18.939 -33.552  3.130 20.600 211.300 ya2
1.720E+01  22.093 -19.186 -16.279 -32.209  3.130 23.720 158.500 ya3
1.594E+01 36.763 -10.289 -6.524 -24906  3.130 4300 79.200 vya4
1.706E+01  24.853 -17.937 -14.420 -30.832  3.130 23.870 158.500 ya5
1.852E+01 20410 -21.166 -17.927 -34.179  3.130 24.550 79.200 ya6
1.658E+01  32.690 -13.148 -9.530 -27.503  3.130 24.360 79.200 ya7
1.708E+01  29.391 -14.520 -11.007 -27.459  3.130 24.330 158.500 ya8
1.783E+01  22.266 -19.798 -16.433 -32.025  3.130 24.310 79.200 mil
8.963E+01 -5.724  0.971 5.099 -9.885 3.038 27.350 13.200 mi2
1.237E+02  0.243 11.560 13985 -2.021 3.038 37.120 27.700 mi3
1.679E+02 -8.874 2442  3.633 -10482  3.038 44.340 165.220 mi4

err-avg 16.9 -12.1 -8.91 -24.7
err-sd 14.8 11.1 10.9 10.9
55 TO

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
9.797E+05  0.333 0319 0352 0368 3400 15950 220.220 -yal
9.659E+05  0.227 0212 0.167 0213 3400 30.390 138.940 ya2
9.637E+05 0319 0305 0364 0347 3400 31330 57.660 ya3
9.658E+05 1.337 1.323 1360 1.344 3400 20.190 17.020 ya4
9.638E+05  0.221 0307 0276 0265 3400 32.030 138.940 yaS
9.642E+05 0265 0239 0309 0277 3400 31410 57.660 ya6
9.593E+05 0310 0292 0.263 0289 3400 35970 138940 ya7
9.601E+05  0.321 0304 0272 0292 3400 35260 57.660 ya8
9.914E+05 -0.033 -0.038 -0.032 -0.006 3208 8300 -1.000 mil
9919E+05 0.061 0.064 0.071 0.054 3208 6.900 -1.000 mi2
9.833E+05 -0.032 -0.033 -0.024 0.032 3203 15360 -1.000 mi3
9.7712E+05 -0.068 -0.084 -0.049 0.018 3203 21290 -1.000 mi4
9.844E+05 -0.023 -0.033 -0.012 0.000 3.203 14.660 -1.000 mi5
9.695E+05 -0.162 -0.172 -0.137 -0.059 3.210 29.500 -1.000 mi6
9.667E+05 -0.105 -0.116 -0.078 -0.055 3210 32200 -1.000 mi7
9.652E+05 -0.104 -0.113 -0.180 -0.065 3.210 33.710 -1.000 mi8
9.638E+05 -0.123 -0.030 °-0.092 -0.004 3210 34320 -1.000 mi9
9870E+05  0.049 0.041 0.065 0.077 3.897 12.040 79.200 trl
9.839E+05  0.034 0.031 0.061 0.063 3.130 15.380 158.500 tr2
9.831E+05 0084 0.072 0.112 0.089  3.130 15900 79.200 tr3
9.884E+05 -0.082 -0.080 -0.068 -0.006 3.130 11.530 26400 tr4
9.870E+05 -0.064 -0.067 -0.041 -0.025 3.130 12.860 237.700 tr5
9.780E+05  0.045 0.029 -0.029 0.030 3.130 20.600 211.300 tr6
9.756E+05  0.021 0.006 0.053  0.051 3.130  23.720 158.500 tr7
9.757E+05 -0.026 -0.038 -0.094 -0.018 3.130 4300 79.200 tr8
9.759E+05 -0.017 -0.031 0014 0.006 3.130 23.870 158.500 tr9
9.744E+05 -0.001  0.089 0.033 0.086 3.130 24.550 79.200 tr10
9.746E+05  0.026  0.013 -0.042 0.037 3.130 23.930 158.500 tr11
9743E+05 0.116 0102 0035 0.109 3.130 24360 79.200 trl2
9.754E+05 -0.075 0.012 -0.044 0.012 3.130 24.330 158.500 tri3
9.731E+05 0.205 0.192  0.135 0.219  3.130 24310 79.200 trl4
9.686E+05 -0.120 -0.128 -0.097 -0.047 2556 30.720 167.600 tul
9.689E+05 -0.144 -0.051 -0.121 -0.051 2556 30.510 167.000 tu2
9.677E+05 -0.146 -0.052 -0.122 -0.053 2556 31.560 167.000 tu3
9.681E+05 -0.073 -0.090 -0.051 -0.054 2556 31.260 167.600 tud
9.680E+05 -0.064 -0.074 -0.041 -0.044 2556 31310 167.000 tuS
9.850E+05 -0.633 -0.647 -0.622 -0.608  3.038 27.350 13.200 cal
9.744E+05 -0.412 -0326 -0.398 -0.333  3.038 37.120 27.700 ca2
9.665E+05 -0.202 -0.117 -0.185 -0.109 3.038 44.340 165.220 ca3
9.936E+05 -1.165 -1.169 -1.149 -1.125 2720 18.680 9.100 ca4
9912E+05 -1.729 -1.644 -1.718 -1.639 2720 26.620 24.500 ca5
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9.773E+05 -0974 -0.890 -0960 -0.892 2720 33.170 161.900 cab
9.772E+05 -0.747 -0.756 -0.721 -0.718 2453 31400 11.280 ca7
9.764E+05 -1.287 -1.294 -1.258 -1.218 2453 37.270 19.920 ca8
9.578E+05 -0.279 -0.286 -0.244 -0.238 2453 46460 161.210 ca9
0.823E+05 0.146  0.134  0.155  0.161 2.561 16020 11.000 rol
9.808E+05 -0.566 -0.578 -0.550 -0.507 2561 23.810 26.000 ro2
9.663E+05 0496 0472 0410 0496 2561 28470 199.000 ro3
9.743E+05 -0.661 -0.680 -0.745 -0.666 2561 31.660 226.000 ro4
2.246E+04  0.134 -0.543 0974 -1.563  3.130 25930 -1.000 obl
2.208E+04 1.173 0571 2.129  -0.661 3.130 26540 -1.000 ob2
2.186E+04 0576  0.079 1.512  -1.265 3.130 27990 -1.000 ob3
2.199E+04 -0.465 -0904 0474 -2.235 3.130 28400 -1.000 ob4
2.184E+04 -0453 -0.844 0550 -2.213  3.130 29.040 -1.000 ob5
2.158E+04 0291 -0.140 1.265 -1.562  3.130 29.520 -1.000 ob6

err-avg  -0.772E-01 -0.124 0.274E-01 -0.238

err-sd 0.504 0.483 0.631 0.674
55 T2
exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
2.680E+04 26.744 26.232 27427 28.021 3400 15950 220.220 yal
2.607E+04 19.157 18586 16940 18.641 3400 30.390 138.940 ya2
2.449E+04 29.705 29.141 31473 30.799 3400 31.330 57.660 ya3
1.632E+04 161.792 161.010 163.147 162.237  3.400 20.190 17.020 ya4
2.546E+04 21317 24597 23427 23.009 3400 32.030 138.940 ya5
2515E+04 22481 21494 24.163 22953 3400 31410 57.660 ya6
2.485E+04 18.018 17.310 16.179 17.187  3.400 35970 138.940 ya7
2.459E+04 18.638 17.988 16.731 17.515 3400 35260 57.660 ya8
2.898E+04 0246  0.065  0.283 1.167  3.208 8.300 -1.000 mil
2.893E+04  5.551 5647  5.891 5310 3208 6900 -1.000 mi2
2.554E+04 5802 5783  6.135 8.282  3.203 15360 -1.000 mi3
2.412E+04 1.811 1.143 2593 5296 3203 21290 -1.000 mi4
2.599E+04 4516  4.121 4930  5.391 3203 14.660 -1.000 miS
2.231E+04 -6.153 -6.579 -5.073 -1.661 3210 29.500 -1.000 mi6
2.199E+04 -1.437 -1.901 -0.227 0.787 3.210 32200 -1.000 mi7
2.162E+04 -6499 -6911 -9.866 -4.753 3210 33.710 -1.000 mi8
2.153E+04 -4.093 0.070 -2.708 1.225 3.210 34320 -1.000 mi9
3473E+04 4268 4.032 4717 5.067 3.897 12.040 79.200 trl
2.759E+04  3.042 2933 3975 4060 3.130 15380 158.500 u2
2703E+04  4.154 3739 5172 4341 3.130 15900 79.200 tr3
2.863E+04 -1.785 -1.727 -1.308 0.857 3.130 11.530 26.400 tr4
2.856E+04 -3.271 -3.378 -2.454 -1.901 3.130 12.860 237.700 tr5
2.698E+04 1.994 1431 -0.690 1450 3.130 20.600 211.300 tr6
2.627E+04  0.773  0.224 1.983 1.883  3.130 23.720 158.500 tr7
2.658E+04 -1.317 -1.755 -3.817 -1.051 3130 4300 79.200 u8
2.666E+04 -0.628 -1.142 0.512 0208  3.130 23.870 158.500 tr9
2.553E+04 2297  5.761 3.618 5.623  3.130 24550 79.200 tr10
2.547E+04  3.361 2.866  0.762 3780  3.130 23930 158500 tr1l
2.533E+04 7.610 7.070 4512  7.358  3.130 24360 79.200 tr12
2.660E-+04 -2.003 1.201 -0.854 1.197  3.130 24.330 158.500 tr13
2.402E+04 16.200 15.707 13.383 16.789  3.130 24310 79.200 tr14
1.849E+04 -6.809 -7.263 -5.640 -3.014 2556 30.720 167.600 tul
1.856E+04 -9.160 -4.278 -7.948 -4304 2556 30.510 167.000 tu2
1.844E+04 -8.720 -3.791 -7.478 -3.885 2556 31.560 167.000 tu3
1.848E+04 -5432 -6.320 -4.318 -4.441 2556 31260 167.600 tud
1.839E+04 -4483 -4983 -3.243 -3412 2556 31.310 167.000 tu5
3.442E+04 -33.517 -33.908 -33.211 -32.809 3.038 27350 13.200 cal
3.220E+04 -20.557 -17.951 -20.112 -18.146  3.038 37.120 27.700 ca2

— 129 —



JAERI-Research 2000-066

3.116E+04 -8.197 -5.557 -7.655 -5292  3.038 44340 165220 ca3
3.400E+04 -65.206 -65.344 -64.744 -64.043 2720 18.680  9.100 ca4
3.797E+04 -85.960 -83.736 -85.673 -83.611 2720 26.620 24.500 ca5
3.020E+04 -59.689 -56.940 -59.228 -57.012 2720 33.170 161.900 cab
2.534E+04 -53.666 -54.001 -52.663 -52.560 2.453 31400 11.280 ca7
3.008E+04 -78.362 -78.598 -77.427 -76.118 2453 37.270 19.920 ca8
2.093E+04 -20.403 -20.732 -18.830 -18.525 2453 46460 161.210 ca9
1.928E+04 18.314 17.705 18.778 19.123 2561 16.020 11.000 rol
2.423E+04 -40.637 -41.118 -39.993 -38.246  2.561 23.810 26.000 ro2
1.419E404  75.369 73.755 69.526 75343 2561 28470 199.000 ro3
2.520E+04 -50.150 -50.884 -53.396 -50.337  2.561 31.660 226.000 ro4
-9.266E+05  0.666  0.682 0.645 0.707 3.130 25930 -1.000 obl
-9.270E+05  0.641 0.655 0.618 0.685 3.130 26.540 -1.000 ob2
-9.272E+05  0.655 0.667 0.633  0.698  3.130 27990 -1.000 ob3
-9271E+05  0.680 0.690 0.657 0.722  3.130 28400 -1.000 ob4
-9273E+05  0.679  0.689  0.656  0.721 3.130 29.040 -1.000 ob5
-9275E+05 0.662  0.672  0.639 0.705 3.130 29.520 -1.000 ob6

err-avg -1.84 -1.55 -1.79 -0.472
err-sd 352 349 35.0 34.8
55 U2

exp. data SAS-27G SAS-44G SAS-238G SWAT Enrich. Burnup z-locat. Sample Id
1.894E+04 40.618 40.607 41.030 41.216 3400 15950 220.220 yal
1.402E+04 42326 42305 36379 36.377 3400 30.390 138.940 ya2
1.197E+04  71.301 71.284 72780 67.722 3400 31.330 57.660 ya3
7.144E+03 379.801 379.773 380.739 375987 3.400 20.190 17.020 ya4
1.279E+04 51.180 58.973 53.267 48.719  3.400 32.030 138.940 ya5
1.301E+04 50.042 49.258 51.326 45.632 3400 31410 57.660 ya6
1.285E+04 32.503 32254 26.564 23940 3400 35970 138.940 ya7
1.290E+04 32915 32,659 26922 24336 3400 35260 57.660 ya8
2.542E+04 -0.047 -0.055 -0.098 1.683 3.208 8300 -1.000 mil
2.566E+04  6.157 6508 6508 6.489 3208 6900 -1.000 mi2
1.935E+04  9.767 10.233 10.181 14.295 3203 15360 -1.000 mi3
1.667E+04 2939 2879 4019 9718 3203 21290 -1.000 mi4
1.966E+04 10.122 10.122 10.529 12.375  3.203 14.660 -1.000 mi5
1.342E+04 -7.079 -7.079 -5.961 1.393 3210 29500 -1.000 mi6
1.254E+04  1.132 1180  2.527 6.124 3210 32200 -1.000 mi7
1.264E+04 -12.275 -12.306 -18.958 -8.307 3.210 33.710 -1.000 mi8
1.194E+04 -7.7890  1.005 -5779 2940 3210 34320 -1.000 mi9
2.836E+04  6.009 6.009 6291 7.286  3.897 12.040 79.200 trl
1.961E+04  4.670 5129 5537 6.572  3.130 15380 158.500 tr2
1.905E+04 5937 5937 6.882 6.730  3.130 15900 79.200 tr3
2.237E+04 -1.886 -1.439 -1.529 2.025 3.130 11.530 26400 tr4
2.221E+04 -5326 -4921 -4515 -3.070 3.130 12.860 237.700 tr5
1.758E+04  2.179  2.122 -2.543 1.718  3.130 20.600 211.300 tr6
1.609E+04 -0.435 -0497 0559 1579  3.130 23.720 158.500 7
1.609E+04 -2.039 -2.039 -7.198 -1.343  3.130 4300 79.200 u8
1.643E+04 -2.435 -2495 -1.461 -0.883  3.130 23.870 158500 tr9
1.515E+04  2.838 9439 3960 8.706  3.130 24.550 79.200 trl10
1.597TE+04 4739 4739 -0457 5547  3.130 23.930 158.500 trll
1.492E+04 12437 12370  6.135 12276  3.130 24360 79.200 trl12
1.624E+04 -4.809  1.348 -3.762 0345 3.130 24.330 158.500 tri3
1.398E+04  27.048 27.048 21.110 27.842  3.130 24310 79.200 tr14
9.351E+03 -16.823 -16.545 -15.262 -6.259 2556 30.720 167.600 tul
9.363E+03 -20.561 -9.699 -18.895 -7.867 2.556 30.510 167.000 tu2
9.081E+03 -20.093 -8.904 -18485 -7.166 2.556 31.560 167.000 tu3
9.078E+03 -12.570 -12.724 -10.973 -7.331 2.556 31.260 167.600 tud

- 130 —



9.246E+03
1.865E+04
1.263E+04
8.939E+03
2.523E+04
2.690E+04
1.776E+04
1.410E+04
1.766E+04
6.729E+03
1.253E+04
1.559E+04
4.310E+03
1.512E+04
-9.346E+05
-9.349E+05
-9.356E+05
-9.357E+05
-9.358E+05
-9.361E+05
err-avg
err-sd

-13.303
-62.297
-53.697
-31.291
-87.307
120.886
102.838
-97.468
134.122
-63.145
25.749
-65.296
241.531
-88.292
0.685
0.676
0.669
0.672
0.690
0.673

0.616
75.3
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-13.119 -11.616 -8.074  2.556
-62.318 -61.680 -59.111 3.038
-45.969 -52.707 -44.845  3.038
-20.261 -29.669 -17.746  3.038
-86.962 -86.609 -84.639  2.720
117.184 -120455 -116.482  2.720
-97.117 -102.022 -96.740  2.720
-97.503 -96.439 -92.561 2.453
134.201 -133.358 -128.053  2.453
-63.219 -60.990 -52.521 2.453
25.669 26.387 30986  2.561
-65.232 -64.462 -58.067  2.561
241.531 222.506 255499  2.561]
-88.094 -93.650 -84.449  2.561
0.686  0.666  0.696  3.130
0.676  0.657  0.689  3.130
0.667 0.652  0.683  3.130
0.668 0.654 0.685  3.130
0.686 0.672 0.703  3.130
0.669  0.655 0.687  3.130
2.08 -0.625E-01  3.72
74.9 74.1 74.1
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31.310 167.000 tus
27.350 13.200 cal
37.120 27.700 ca2
44340 165.220 ca3
18.680 9.100 ca4d
26.620 24.500 ca5S
33.170 161.900 cab
31400 11.280 ca7
37.270  19.920 ca8
46460 161.210 ca9
16.020 11.000 rol
23.810 26.000 ro2
28.470 199.000 ro3
31.660 226.000 ro4
25930 -1.000 obl
26.540 -1.000 ob2
27.990 -1.000 ob3
28.400 -1.000 ob4
20.040 -1.000 obS5
29.520 -1.000 ob6
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