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Ii

I. INTRODUCTION

The University of Missouri Research Reactor (MURR) is the highest

steady state powered, highest flux university research reactor in the Uni-

V ted States. The reactor engages in various research with universities and

industries providing an intense source of neutron and gamma irradiation.

Presently, detailed plans are underway to upgrade the power from the cur-

rent 10 MW up to 30 MW. As a part of the plan, a new fuel element has

been designed with the fuel density varying between the 24. fuel plates.

IT The new fuel element will contain 1270 gm of U-235 instead of 775 gm in

the present fuel element. The purpose of the new design is to reduce the

T! power peaking which will lower the fuel cycle cost and allow for an upgrade

of the reactor power level.

It In the past, MURR core analysis was performed using the 2D neutron

diffusion theory code, EXTERMINATOR-II(l), which used neutron cross sec-

tions generated by LEOPARD( 2 ) and/or XSDRN(3) computer codes. To perform

Iall. the necessary safety analysis for the new fuel design requires the use

of a nucleonics code package that can handle up to three dimensional

models with fuel depletion capability. This is due to mixing the present

a 775 gm elements with the new 1270 gm elements. Previous researchers used

the CITATION code( 4 ) to apply three dimensional modeling to MURR. How-

ever, due to the inherent limitation of CITATION, they could not Fully

utilize the 'restart' capability of the code which is essential to reduce

the computation cost.

In September 1985, BOLD VENTURE computation system(5,6) was obtained

from the Radiation Shielding Information Center(RSiC). It is known as an

advanced and powerful computing tool which has been used for application
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tions generated by LEOPARD(2) and/or XSDRN(3) computer codes. To perform 

all the necessary safety analysis for the new fuel design requires the use 

of a nucleonics code package that can handle up to three dimensional 

models with fuel depletion capability. This is due to mixing the present 

775 gm elements with the new 1270 gm elements. Previous researchers used 

the CITATION code(4) to apply three dimensional modeling to MURR. How­

ever, due to the inherent limitation of CITATION, they could not fully 

utilize the 'restart' capability of the code which is essential to reduce 

the computation cost. 

In September 1985, BOLD VENTURE computation system(5,6) was obtained 

from the Radiation Shielding Information Center(RSIC). It is known as an 

advanced and powerful computing tool which has been used for application 



to power reactor and research reactors like HFIR at Oak Ridge National

Laboratory(ORNL). BOLD VENTURE uses ISOTXS cross section data file which

can be generated from AMPX-II computing system( 7 ). This package was also

obtained in December 1985 from the RSIC along with CSRL( 8 ), a 218 group

neutron cross section reference library. The authors successfully con-

verted the two big code packages from their FORTRAN and assembly language

versions to the load modules working in the University of Missouri Comput-

ing System after a four month dogfight. Effort has been.made to fully

utilize the restart capability in BOLD VENTURE. The user can now save

either the whole restart data file or the existing flux values to use in

the next iterative procedure for rapid flux convergence.

The purpose of this report is to document the nucleonics analysis of

the MURR upgrade core using the new MURR computational system, AMPX-

II/BOLD VENTURE IV. Section 2 describes the use of AMPX-II to generate

the cross section sets for the various nuclides in the MURR components.

In Section 3, core models and benchmark calculations performed using BOLD

VENTURE are presented. Analytical results for R-Z, and 8-R-Z calcula-

tions are contained in Section 4. Finally, Section 5 presents conclusions

and discussions for further research; the Appendices are included to pro-

vide more detailed information regarding the input to the selected modules

of AMPX-II and to BOLD VENTURE.

2. Cross Section Generation

Prior to the BOLD VENTURE calculations, the heterogeneous geometry of

the MURR components must be simplified and homogenized to a form which

would be handled by BOLD VENTURE. For the materials involved, a cross

section library was developed. Periodic array of the fuel plates and the

coolant in the core was divided into a number of identical homogenized
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'unit fuel cells' which consist of the fuel meat, cladding, and the

coolant. The MURR was then represented in the model as a multitude of

homogenized zones starting from flux trap, pressure vessel, core section,

control blade, beryllium and graphite reflectors, etc.

The cross section sets for various nuclides in the MURR system were

generated using the CSRL library and the modules in AMPX-II. The AMPX-II

system allows the user to choose an appropriate sequence from about 30

modules available in the system. Calculational sequence used to generate

the cross section sets is shown in Fig. 1.

To briefly describe, starting with ENDF-formatted nuclear data files,

NPTXS and XLACS can be used to produce a master 218 neutron fine group

V library. The CSRL is a P3 , 218 fine group cross section library generated

r, •using XLACS. MALOCS is then used to collapse 218 neutron group cross sec-

tion library into 27 group library. Several weighting spectra are used in

MALOCS to collapse the cross section data. The materials with resonance.

parameters are processed with a fission-1/E-Maxwellian weighting function.

For non-resonance materials, a fission-i/EaT-Maxwellian is used. Some

structural materials are usually weighted by a 1/EET-Maxwellian function.

Next, AIM converts BCD-formatted library to binary AMPX library and the

selected data sets of the various nuclides are combined using AJAX. One of

the AMPX modules, NITAWL, has two distinct features. It allows performing
I,

resonance self-shielding calculation as well as collecting cross section

data into 'workable' arrangements for the one-dimensional discrete trans-

port module, XSDRNPM.

Using XSDRNPM, cell and/or zone weighted cross section sets were

obtained. The purpose of the cell weighting is to use a detail cell (e.g.

water, clad, fuel meat regions) to generate cross sections which conserve
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Fig. 1 Calculational Sequence of AMPX-II

EVALUATED NUCLEAR
DATA FILE LIBRARY

V MASTER \
LNEUTRON FINE

GROUP (218)
LIBRARY

COLLAPSE X-SECTION LIBRARIES
USING WEIGHTING FUNCTIONS

* FISSION - I/E - MAXWELLIAN

" FISSION - 1/EaT - MAXWELLIAI

0 1/EET - MAXWELLIAN

e CONVERT MASTER LIBRARY FROM BCI
TO BINARY FORMAT (OR VICE VERSJ

e COMBINE DATA FROM MASTER
AMPX-II LIBRARY

S

0
RESONANCE SELF-SHIELDING
PRODUCE "WORKING" LIBRARY

* ALLOW SPATIAL CROSS SECTION
WEIGHTING THROUGH 1-D TRANSPOR"
CALCULATI ON

ISOTXS
4 NEUTRON

GROUP
X-SECTION

FIILE

*NOT INCLUDED IN AMPX-II SYSTEM 4

Fig. 1 Calculational Sequence of AMPX-II 

f f 
l 
i i 

Ie 

NPTXS 

rf MASTER 
I 1NEUTRON FINE\------~ 
\ GROUP (218) 

Ii LIBRARY 
iL 

1 ' 
j 

L 

I ~ 
I i 

I! 
\ 
i. 

I .• 

f' 

1 
l. 

I; 
I: 

l. 
I: *NOT INCLUDED IN AMPX-II SYSTEM 
1 . 

EVALUATED NUCLEAR 
DATA FILE LIBRARY 

4 

SMUG • 
• COLLAPSE X-SECTION LIBRARIES 

USING WEIGHTING FUNCTIONS 

• FISS~ON - lIE - MAXWELLIAN 

• FISSION - 1IEoT - MAXWELLlAl 

• l/ErT - MAXWELLIAN 

• CONVERT MASTER LIBRARY FROM BCI 
TO BINARY FORMAT (OR VICE VERSJ 

• COMBINE DATA FROM MASTER ~ 
AMPX-I ~ LIBRARY 

• RESONANCE SELF-SHIELDING 
• PRODUCE "WORKING" LIBRARY 

• ALLOW SPATIAL CROSS SECTION 
WEIGHTING THROUGH 1-0 TRANSPOR" 
CALCULATI ON 

ISOTXS 
4 NEUTRON 

GROUP 
X-SECTION 

FILE 

BOLD VENTURE IV* 



the reaction rates when the cell is modeled as homogenized (e.g. fuel

cell). To perform zone weighting, the reactor is modeled as a set of

homogeneous zones where the cell weighted cross sections are used where

appropriate, e.g., fuel cell cross sections for the core zone. Zone

weighting generates a unique-set of cross sections which preserve reaction

rates for each zone in the system when collapsing energy groups into broa-

der energy groups. As shown in the figure, cell weighted 27 group cross

section library was produced by the first path through XSDRNPM and this

cell weighted working library was combined with other cross section sets

f - through the second NITAWL run. This combined 27 group library is then

input to XSDRNPM again to get zone weighted and collapsed cross section

sets. For the MURR core analysis, the combined 27 group library is col-

lapsed to a four neutron group microscopic cross section library--

generated in the form of ISOTXS file--which is input to the BOLD VENTURE

IV computational system. Energy limits along with fission spectrum frac-

tions of the four group structure are shown in Table 1. For the benefit

of later users, the sample input data for AIM, AJAX, NITAWL, and XSDRNPM

are attached in the Appendix A.

The control blade cross section set was made as follows. First, the

cell averaged cross sections were evaluated for the control blade materi-

als using NITAWL and XSDRNPM. This set was then spatially weighted using

zone dependent neutron spectrum. Using this data in a form of ISOTXS, the

reactivity worth of the control blades in the BOLDVENTURE model was

checked against their measured worth. The control blade cross section set

was found to give too high of a total reactivity worth for the control

blades. Next, internal black absorber constants were calculated for

energy groups 3 and 4. The calculated reactivity worth was closer to the
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Table 1

Group Structure and Fission Spectrum

Group

1

2

3

4

Upper Energy
Bound (MeV)

2.0 x 101

9.0 x 10-1

3.0 x 10-3

8.0 x 10-7

Lower Energy
Bound (MeV)

9.0 x 10-1

3.0 x 10-3

8.0'x 10-7

0.0

Fission Spectrum
Fracti on

7.1496 x 10-1

2.8496 x i0-1

8.1064 x 10-5

3.5349 x 10-10
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Upper Energy 
Group Bound (MeV) 
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Wmeasured but still over predicted. The control blade black absorber con-

stants were adjusted to give good agreement between calculated and mea-

sured values. Black absorber constants for group 3 and group 4 used in

the rest of the analysis are 0.08406 and 0.2, respectively.

3. BOLD VENTURE IV Computation System

BOLD VENTURE is a modular system in which individual modules can be

accessed in a desired sequence by a CONTROL module. The major components

V of the computational system are shown in Fig. 2. A brief description of

the function of each module follows. Various interface data files are

written via input and/or special processors for use by the other modules.

v VENTURE(D) module uses these generated interface data files to solve 1, 2,

or 3 dimensional multigroup neutronics problems applying the Finite-

Difference neutron diffusion or a simple P-1 theory approximation to neu-

tron transport. It solves for the Keff, forward and adjoint flux distri-

bution, and spatial power distribution. It also solves fixed source, and

criticality search problems.

RODMOD( 1 0 ) module allows positioning control blades according to a

prescribed schedule during the calculation of a reactor history. Control

blades may be represented explicitly with or without internal black absor-

ber conditions in selected energy groups, or fractional insertion may be

v• done, or both in a problem. Time dependent depletion calculation is per-

formed by BURNER( 1 1 ). The operating history of a reactor is followed over

a period by solving the nuclide chain equations to estimate the nuclide

concentrations at the end of an exposure time. FUELMANG( 12) is a module

used to position fuel during depletion calculation, maintain a mass
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measured but still over predicted. The control blade black absorber con­

stants were adjusted to give good agreement between calculated and mea­

sured values. Black absorber constants for group 3 and group 4 used in 

the rest of the analysis are 0.08406 and 0.2, respectively. 

3. BOLD VENTURE IV Computation System 

BOLD VENTURE is a modular system in which individual modules can be 

accessed in a desired sequence by a CONTROL module. The ,major components 

of the computational system are shown in Fig. 2. A brief description of 

the function of each module follows. Various interface data files are 

written via input and/or special processors for use by the other modules. 

VENTURE(9) module uses these generated interface data files to solve 1, 2, 

or 3 dimensional multigroup neutronics problems applying the Finite-

Difference neutron diffusion or a simple P-l theory approximation to neu-

tron transport. It solves for the Keff, forward and adjoint flux distri-

bution, and spatial power distribution. It also solves fixed source, and 

criticality search problems. 

RODMOD(10) module allows positioning control blades according to a 

prescribed schedule during the calculation of a reactor history. Control 

blades may be represented explicitly with or without internal black absor-.., 

ber conditions in selected energy groups, or fractional insertion maybe 

done, or both in a problem. Time dependent depletion calculation is per­

formed by BURNER(ll). The operating history of a reactor is followed over 

a period by solving the nuclide chain equations to estimate the nuclide 

concentrations at the end of an exposure time. FUELMANG(12) is a module 

used to position fuel during depletion calculation, maintain a mass 
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balance history of the fuel movement, and calculates the unit fuel cycle

component of the electric generation cost.

V PERTUBAT( 1 3) performs first order perturbation calculations using VEN-

TURE results. Provision is made to calculate perturbations due to changes

in microscopic cross section and nuclide densities. Nuclide importance

data can also be calculated. In addition, perturbations due to a linear

dependence of macroscopic cross sections on temperature may be obtained

given temperature distribution and associated cross section data.

DEPTH-CHARGE( 1 4 ) in BOLD VENTURE system provides a generalized first

* order perturbation/sensitivity theory capability for both static and time

11 dependent analysis. Data sensitivity and uncertainty analysis can be per-

formed evaluating derivative of the response with respect to the nuclide

ire• concentrations and/or nuclear data utilized in the model.

As depicted in the figure, key output of BOLD VENTURE such as the spa-

tial power shape is finally used as an input to COBRA-3C/MURR which is a

modified version of COBRA-3C/RERTR( 1 5 ) for the steady state thermal-

hydraulic study, to PARET(16) for the reactivity transient analysis, and

to RELAP5( 1 7 ) for the thermal-hydraulic transient analysis.

3.1 MURR Core Model

BOLD VENTURE has the facility to model up to the three-dimensional

reactor system and up to 18 different types of reactor geometry. However,

since the fuel element in the MURR core has curved fuel plates, only the

R-Z, 9-R, and O-R-Z geometric types were considered in the analysis. Pre-

sented in Table 2 is the material specification for each zone in the R-Z

model. Figure 3 shows a diagram of the R-Z model of the MURR reactor used

extensively in the BOLD VENTURE calculations. The symmetry axis in the
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balance history of the fuel movement, and calculates the unit fuel cycle 

component of the electric generation cost. 

PERTUBAT(13) performs first order perturbation calculations using VEN­

TURE resul ts. Provi si on is made to cal cul ate perturba ti ons due to changes 

in microscopic cross section and nuclide densities. Nuclide importance 

data can also be calculated. In addition, perturbations due to a linear 

dependence of macroscopic cross sections on temperature mqy be obtained 

given temperature distribution and associated cross section data. 

DEPTH-CHARGE(14) in BOLD VENTURE system provides a generalized first 

order perturbation/sensitivity theory capability for both static and time 

dependent analysis. Data sensitivity and uncertainty analysis can be per­

formed evaluating derivative of the response with respect to the nuclide 

concentrations and/or nuclear data utilized in the model. 

As depicted in the figure, key output of BOLD VENTURE such as the spa­

tial power shape is finally used as an input to COBRA-3C/MURR which is a 

modified version o{ COBRA-3C/RERTR(15} for the steady state thermal­

hydraulic study, to PARET(16) for the reactivity transient analysis, and 

to RELAPS(17) for the thermal-hydraulic transient analysis. 

3.1 MURR Core Model 

BOLD VENTURE has the facility to model up to the three-dimensional 

reactor system and up to 18 different types of reactor geometry. However, 

since the fuel element in the MURR core has curved fuel plates, only the 

R-Z, 9-R, and 6-R-Z geometric types were considered in the analysis. Pre-

sented in Table 2 is the material specification for each zone in the R-Z 

model. Figure 3 shows a diagram of the R-Z model of the MURR reactor used 

extensively in the BOLD VENTURE calculations. The symmetry axis in the 
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Table 2

MURR R-Z Zone Specification

Zone No. Description

1 Flux Trap
2 Inner Al Pressure Vessel
3 Inner Coolant Channel
4 Reactor Core
5 Fuel Extension
6 Fuel Hanger
7 Water
8 Outer Coolant Channel
9 Outer Al Pressure Vessel
10 Water
11 Al Cladding of Control Blade
12 Control Blade Meat
13 Beryllium Reflector
14 Water
15 Upper Graphite Reflector
16 Lower Graphite Reflector
17 Water
18 Aluminum
19 Water
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Table 2 

MURR R-Z Zone Specification 

Zone No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Description 

Flux Trap 
Inner Al Pressure Vessel 
Inner Coolant Channel 
Reactor Core 
Fuel Extension 
Fuel Hanger 
Water 
Outer Coolant Channel 
Outer Al Pressure Vessel 
Water 
Al Cladding of Control Blade 
Control Blade Meat 
Beryllium Reflector 

. Water 
Upper Graphite Reflector 
Lower Graphite Reflector 
Water 
Aluminum 

. Water 
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Fig. 3 R-Z Model of the MURR
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figure corresponds to the actual symmetry axis of the MURR. The numbers

in the figure shows the MURR homogenized zones representing flux trap,

core section, control blade, beryllium and graphite reflector, etc. The

location of the zone boundaries are given in centimeters relative to the

top of the model and center line of the reactor.

Also used in the analysis is a e-R model to better describe the curved

fuel plates and control blades. Figure 4 shows the top view of the MURR

core and beryllium reflector modeled in the BOLD VENTURE calculations.

There are a total five movable blades used in the reactor. Four of these,

the control blades, each'occupy approximately 720 of a circular arc around

the pressure vessel and are made of boral. The fifth, the regulating

blade covers 17.88 of the circular arc and is made of stainless steel.

The user can easily combine the above R-Z and e-R models to set up a

three-dimensional O-R-Z MURR reactor model. As previously described, the

new fuel element is designed in such a way that the fuel loading between

plates varies. U-235 loading for the 775 gm and the 1270 gram elements are

given in Tables 3 and 4, respectively. In Table 3, nominal loading is

given in column 2 and the actual uranium content in the 77543 fuel ele-

ment which was used in the benchmark calculations is shown in column 3.

In the new fuel element, fuel plates from 8 to 19 are loaded uniformly at

the maximum level of 3.0 gm-U/cm3 . The uranium per cubic centimeter

decreases going from Plate 8 to 1 and from Plate 19 to 24 in order to

reduce power peaks on outside plates. Also noted is that the new fuel

element contains boron in the form of boron carbide in the first five and

last four plates to reduce the initial core reactivity.
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figure corresponds to the actual symmetry axis of the MURR. The numbers 

in the figure shows the MURR homogenized zones representing flux trap, 

core section, control blade, beryllium and graphite reflector, etc. The 

location of the zone boundaries are given in centimeters relative to the 

top of the model and center line of the reactor. 

Also used in the analysis is a e-R model to better describe the curved 

fuel plates and control blades. Figure 4 shows the top view of the MURR 

core and beryllium reflector modeled in the BOLD VENTURE calculations. 

There are a total five movable blades used in the reactor. Four of these, 

the control blades, each occupy approximately 72 0 of a circular arc around 

the pressure vessel and are made of boral. The fifth, the regulating 

blade covers 17.8 0 of the circular arc and is made of stainless steel • 
. 

·The user can easily combine the above R-Z and e-R models to set up a 

three-dimensional e-R-Z MURRreactor model. As previously described, the 

new fuel element is designed in such a way that the fuel loading between 

plates varies. U-235 loading for the 775 gm and the 1270 gram elements are 

given in Tables 3 and 4, respectively. In Table 3, nominal loading is 

given fn column 2 and the actual uranium content in the 775-F3 fuel ele-

ment which was used in the benchmark calculations is shown in column 3. 

In the new fuel element, fuel plates from 8 to 19 are loaded uniformly at 

the maximum level of 3.0 gm-U/ cm 3. The uranium per cubic centimeter 

decreases gOing from Plate 8 to 1 and from Plate 19 to 24 in order to 

reduce power peaks on outside plates. Also noted is that the new fuel 
, 

element contains boron in the form of boron carbide in the first five and 

last four plates to reduce the initial core reactivity. 
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Table 3

U-235 Loading for MURR 775 Gram Elements

Nominal
U-235 Content(gm)

U-235 Content
in 775-F3(gm)Plate Number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16.17
18
19
20
21
22
23
24

19.260
20.393
21.526
22.659
23.793
24.926
26.059
27.192
28.325
29.459
30.592
31.725
32.858
33.992
35.125
36.258
37.391
38.524
39.658
40.791
41.924
43.057
44.191
45.324

775 grams

18.95
20.23
21.13
22.47
23.59
24.72
25.80
27.05
28.13
29.33
30.25
31.33
32.66
33.73
34.89
36.02
37.06
38.00
39.28
40.51
41.72
42.64
43.90
44.74

768.13

Difference
from Nominal

- 0.31
- 0.16
- 0.40
- 0.19
" 0.20
- 0.21
- 0.26
- 0.14
- 0.20
- 0.13
- 0.34
- 0.40
- 0.20
- 0.26
- 0.24
- 0.24
- 0.33
- 0.52
- 0.38
- 0.28
- 0.20
- 0.42
" 0.29
- 0.58

0
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Plate Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
i8 
19 
20 
21 
22 
23 
24 

Table 3 

U-235 Loading for MURR 775 Gram Elements 

Nominal U-235 Content Difference 
U-235 Gontent(gm) in 775-F3( gm) from Nominal 

19.260 18.95 - 0.31 
20.393 20.23 - 0.16 
21.526 21.13 - 0.40 
22.659 22.47 - 0.19 
23.793 23.59 - 0.20 
24.926 24.72 - 0.21 
26.059 25.80 - 0.26 
27.192 27.05 - 0.14 
28.325 28.13 - 0.20 
29.459 29.33 - 0.13 
30.592 30.25 - 0.34 
31. 725 31.33 - 0.40 
32.858 32.66 - 0.20 
33.992 33.73 - 0.26 
35.125 34.89 - 0.24 
36.258 36.02 - 0.24 
37.391 37.06 - 0.33 
38.524 38.00 - 0.52 • 39.658 39.28 - 0.38 
40.791 40.51 - 0.28 
41.924 41. 72 - 0.20 
43.057 42.64 - 0.42 
44.191 43.90 - 0.29 
45.324 44.74 - 0.58 

775 grams 768.13 

14 



Table 4. Uranium and Boron Loading
for 1270 gm Elements

Plate

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

U-235 Content

11.38
15.11
19.13
28.12
34.25
43.15
50.83
53.06
55.30
57.54
59.78
62.02
64.26
66.52
68.76
70.99
73.23
75.47
77.71
75.82
67.55
57.08
47.09
36.22

U-238 Content

0.838
1.113
1.409
2.071
2.523
3.178
3.744
3.908
4.073
4.238
4.403
4.568
4.733
4.899
5.064
5.229
5.394
5.559
5.724
5.584
4.975
4.204
3.468
2.668

Boron Content (Natural)

.08

.085

.088

.091

.095

.155
.159
.163
.166

1.0821,270..37
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Plate 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Table 4. Uranium and Boron Loading 
for 1270 gm Elements 

U-235 Content U-238 Content Boron Content (Natural) 

11.38 0.838 .08 
15.11 1.113 .085 
19.13 1.409 .088 
28.12 2.071 .091 
34.25 2.523 .095 
43.15 3.178 
50.83 3.744 
53.06 3.908 
55.30 4.073 
57.54 4.238 
59.78 4.403 
62.02 4.568 
64.26 4.733 
66.52 4.899 
68.76 5.064 
70.99 5.229 
73.23 5.394 
75.47 5.559 
77.71 5.724 
75.82 5.584 
67.55 4.975 .155 
57.08 4.204 .159 
47.09 3.468 .163 
36.22 2.668 .166 

1,270.37 1.082 
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3.2 Benchmark Calculations

The validity of the BOLD VENTURE core model was tested against the

burnup data of the 775-F3 fuel element obtained by post-irradiation exam-

ination(18) performed in 1973. All 24 plates in 775-F3 were gamma scanned

longitudinally along the center line to profile burnup in the element.

In addition, five samples were analyzed for burnup employing the 145,

146, and 148 isotopes of Nd. Transverse gamma scans were also made at

the burnup sample locations. The linear relationship between gamma

activity and burnup was used to convert the longitudinal gamma scans to

fissions per cubic centimeter values.

The tested fuel element is one of the elements in CORE VII which was

loaded with eight new elements and depleted up to a 650 MWD core burnup.

The control blade bank movement scheme for CORE VII( 19 ) is shown in Fig.

5 in which the bank position at the cold clean core condition is marked

with *, whereas the bank position with equilibrium xenon is marked with

+. It is to be noted that blade height in the figure is expressed in

inches of withdrawal from the bottom of the core. The 775F3 fuel element

was used when the reactor operated for 95-100 hours per week at 5 MW.

Analytically, the average xenon reactivity worth can be calculated to be

approximately 90 percent of the equilibrium xenon reactivity worth for.

this operating cycle. Therefore, the blade position at each depletion

step was approximated using the following equation:
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3.2 Benchmark Calculations 

The validity of the BOLD VENTURE core model was tested against the 

burnup data of the 775-F3 fuel element obtained by post-irradiation exam­

ination(18) performed in 1973. All 24 plates in 775-F3 were gamma scanned 

longitudinally along the center line to profile burnup in the element. 

In addition, five samples were analyzed for burn up employing the 145, 

146, and 148 isotopes of Nd. Transverse gamma scans were also made at 

the burnup sample locations. The linear relationship between gamma 

activity and burnup was used to convert the longitudinal gamma scans to 

fissions per cubic centimeter values. 

The tested fuel element is one of the elements in CORE VII which was 

loaded with eight new elements and depleted up toa 650 MWD core burnup. 

The control blade bank movement scheme for CORE VII(19) is shown in Fig . 

5 in which the bank position at the cold clean core condition is marked 

with *, whereas the bank position with equilibrium xenon is marked with 

+. It is to be noted that blade height in the figure is expressed in 

inches of withdrawal from the bottom of the core. The 775F3 fuel element 

was used when the reactor operated for 95-100 hours per week at 5 MW. 

Analytically, the average xenon reactivity worth can be calculated to be 

approximately 90 percent of the equilibrium xenon reactivity worth for 

this operating cycle. Therefore, the blade position at each depletion 

step was approximated using the following equation: 
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CONTROL BLADE POSITION VS. CORE BURNUP
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BPi = BPc,i + 0.9 (BPx,i - BPci)

where

BPi = blade position at step i,

BPc,i = blade position at cold clean, step i,

BPx,i = blade position at equilibrium xenon, at step i.

Since the BOLD VENTURE uses descrete time steps, the continuous control

blade height change during depletion was simplified into four discrete

steps in which the blade height remains at a given position for the spe-

cified depletion time step. These rod positions during a specified

depletion step length were averaged to represent the rod position for the

burnup step. This data is presented in Table 5 and displayed in Figure 5

with A symbol.

A R-Z MURR model was set up and depleted up to 650 MWD using VENTURE,

RODMOD, and BURNER modules. In the R-Z model, the three barrel flux trap

was incorporated as follows. Volume of the three tubes were combined

into one big tube in such a way that a single ring of aluminum has the

same volume as that in the three aluminum tubes of the flux trap. To

represent the typical reactivity worth of a flux trap sample loading used

in 1971 and 1972, the volume inside the ring was modeled as aluminium

with a boron-lO number density of 1.0 x 1019 atoms/cm3 . The ring is

located at the centerline of the R-Z MURR model with an inner radius of

0.974" and an outer radius of 1.261".

Since the BOLD VENTURE gives the output in a form of fission source

per cubic centimeter of the homogenized zone volume per second, the fol-

lowing analytical formula was set up to convert fission source to fis-

sions/cm3 of fuel meat volume:
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BPi = BPc,i + 0.9 (BPx,i - BPc,i) 

where 

BPi = blade position at step i, 

BPc,i = blade position at cold clean. step i. 

BPx,i = blade position at equilibrium xenon, at step 1. 

Since the BOLD VENTURE uses descrete time steps. the continuous control 

blade height change during depletion was simplified into four di~crete 

steps in whi~h the blade height remains at a given position for the spe­

cified depletion time step. These rod positions during a specified 

depletion step length were averaged to represent the rod position for the 

burnup step. This data is presented in Table 5 and displayed in Figure 5 

with A symbol. 
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A R-Z MURR model was set up and depleted up to 650 MWD using VENTURE, • 

RODMOD, and BURNER modules. In the R-Z model, the three barrel flux trap 

was incorporated as follows. Volume of the three tubes were combined 

into one big tube in such a way that a single ring of aluminum has the 

same volume as that in the three aluminum tubes of the flux trap. To 

represent the typical reactivity worth of a flux trap sample loading used 

in 1971 and 1972. the volume inside th~ ring was modeled as aluminium 

with a boron-10 number density of 1.0 x 10 19 atoms/cm3 • The ring is 

located at the centerline of the R-Z MURR model with an inner radius of 

0.974" and an outer radius of 1.261". 

Since the BOLD VENTURE gives the output in a form of fission source 

per cubic ~entimeter of the homogenized zone volume per second, the fo1-

lowing analytical formula was set up to convert fission source to f1s­

sions/cm3 of fuel meat volume: 
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Table 5

Control Blade Height vs. Core Burnup

Cumulative
Burnup (MWD)

Inches
Withdrawn

0

81.25

162.5

243.75

325.0

406.25

487.5

568.75

650.0

15.21

15.21

16.62

16.62

18.16

18.16

20.11

20.11

20.11
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Table 5 

Control Blade Height vs. Core Burnup 

Cumulative Inches 
Burnup (MWD) Withdrawn 

0 15.21 

81.25 15.21 

162.5 16.62 

243.75 16.62 

325.0 18.16 

406.25 18.16 

487.5 20.11 

568.75 20.11 

650.0 20.11 
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where

K -1
BU= Z (FS) x (At) X(W /W )x (PCF) x

ij ijk k cell meat
k=1

BU = Fissions/cm3 for mess interval i in Plate j,
ij

FS = Fission source for mess interval i of
ijk

Plate j during the burnup step k,

At = Time length for k burnup step (sec),k

= ratio of unit cell to meat radial thickness
neat.

V

-1

(Wcel 1/W

for Plate j,

PCF = Fraction of circular arc occupied by the fuel meatJ

in Plate j,

v = Number of neutrons emitted per fission.

Figure 6 compares the peak burnup calculated versus the measured val-

ues for each plate. Figures 7 through 30 give the axial burnup distribu-

tions comparisons for Plate 1 through 24, respectively. The BOLD VENTURE

results are marked with E , and the gamma scan derived values are marked

V, A, and x. In the figures, the horizontal axis represents the distance

from top of the fuel plate and it is to be noted that nominally the fuel

meat starts at 3/4" below the top of the fuel plate and ends at 3/4"

above the bottom of the plate. As shown in the figures, the BOLD VENTURE

results are conservative in a sense that the calculated values tend to

overestimate the test data. This probably reflects the conservatism of

having indicated reactor power slightly....greater• than-.,actual ..power -level.

In general, the BOLD VENTURE results are in good agreement with the test

data, but shows some discrepancy due to the approximations used in the
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where 

K -1 -1 
BU = I (FS) x (tot) x(W /w ) x (PCF) x v 

k cell meat j j ij ijk 
k=l 

BU = Fissions/cm3 for mess interval i in Plate j, 
ij 

FS = Fi ssi on source for mess i nterva 1 i of 
i jk 

Plate j during the burnup step k, 

tot = Time length for k burn up step (sec), 
k 

(W /W ) = ratio of unit cell to meat radial thickness 
cell meat. 

J 

for Plate j, 

PCF = Fraction of circular arc occupied by the fuel meat 
j 

in Plate j, 

v = Number of neutrons emitted per fission. 

Figure 6 compares the peak burnup calculated versus the measured val-

ues for each plate. Figures 7 through 30 give the axial burnup distribu­

tions comparisons for Plate 1 through 24, respectively. The BOLD VENTURE 

resul ts are marked wi th 0 , and the gamma scan deri ved values are marked 

V, to, and x. In the figures, the horizontal axis represents the distance 

from top of the fuel plate and it is to be noted that nominally the fuel 

meat starts at 3/4 11 below the top of the fuel plate and ends at 3/4" 
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above the bottom of the plate. As shown in the figures, the BOLD VENTURE 
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S Fig. 6 Comparison of Peak Burnup# Each Fuel Plate for 775F3 S
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Fig. 7 Comparison of Axial Burnup Distribution in Plate 1

PLATE # 1
4-step BOLD VENTURE
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Fig. 7 Comparison of Axial Burnup Distribution in Plate 1 
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S
Fig. 8 Comparison of Axial Bul Distribution in Plate 2

PLATE #2
4-step BOLD VENTURE
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Fig. 9 Comparison of Axial Burnup Distribution in Plate 3

PLATE 3
4-step BOLD VENTURE
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Fig. 9 Comparison of Axial Burnup Distribution in Plate 3 

PLATE # 3 
4-:-step BOLD VENTURE 
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Fig.1 0 Comparison of Axial B3 up Distribution in Plate 4

PLATE # 4
4-step BOLD VENTURE
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Fig. 11 Comparison of Axial Burnup Distribution in Plate 5

PLATE # 5
4-step BOLD VENTURE
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Fig. 11 Comparison of Axial Burnup Distribution in Plate 5 

PLATE # 5 
4-step BOLD VENTURE 
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Fig. 12 Comparison of Axial Burnup Distribution in Plate 6

PLATE # 6
4-step BOLD VENTURE
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Fig. 13 Comparison of Axial Burnup Distribution in Plate 7

PLATE # 7
4-step BOLD VENTURE
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Fig. 13 Comparison of Axial Burnup Distribution in Plate 7 

PLATE # 7 
4-step BOLD VENTURE 
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Fig. 14 Comparison of Axial Burnup. Distribution in Plate 8

PLATE E 8
4-step BOLD VENTURE

U)

0
U)

04

Li

0

0

* U)

D
z
w:
D
M

11

10

9

8

7

6

5

4

3

2

1

0

1~--- - ________

* ..-- ~1
-- -~~------ -L

j ___________________

A 1

F -. ___________

I
-I I 1- 1~ - 1

C
0

20 40 60

AXIAL DISTANCE FROM ELEMENT TOP (cm)

~I IT> 'O'1'e' " ..... ~,--., .• -"""1 •• • Fig. 14 Comparison of Axial Burnup Distribution in Plate 8 

4-step BOLD VENTURE 
1 1 

10 

r-.. 9 u 
u 

"'-III 
C 8 
0 
III 
III 

't- 7 
0 
(\j 

N W 6 
~ 

0 
r-

't- 5 
0 

III 
+' 

4 c 
:J 

'--' 
Cl.. 
~ 3 
z 
0:: 
~ 

2 m 

i r '. r r . I 
~--. _____ ._l ______ ~-.---.---.-i.--.-.-------.-.. --~--t---------'-.---

--i-----.---I ~~--t--f----·-~--~-+------~-~~--·---
----~--r- 1--, ---t -~----.-- -------.------j~--.-. 

-------.-- .. --+-.---.---- -----_·_---1 -----.---- ----.---.-- ------
·-------r---- I------~-=[-~ ----~~-------. 

I I ---._. --- I ___ .. 
--------·----·--~-l-·----·----- ----- -------

I I 
I-~f-

.. _ ... _. __ .... --<--~--_== ~~~_ Ij ----I 

-4--.------.----.----_+_ 

--------r-
I 

I 

I 

1 ~--- -.-.----... -t---.- . I 

I 
... -.- -_ ... _,----------

I I 

0 

0 20 40 60 

AXIAL DISTANCE FROM ELEMENT TOP (em) 



Fig. 15 Comparison of Axial Burnup Distribution in Plate 9

PLATE # 9
4-step BOLD VENTURE
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PLATE # 9 
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Fig. 16 Comparison of Axial Burnup Distribution in Plate 10

PLATE # 10
4-step BOLD VENTURE
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Fig. 17 Comparison of Axial Burnup Distribution in Plate 11
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Fig. 18 Comparison of Axial Burnup Distribution in Plate 12
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Fig. 19 Comparison of Axial Burnup Distribution in Plate 13
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Fig. 20 Comparison of Axial Burnup Distribution in Plate 14
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Fig. 21. Comparison of Axial Burnup Distribution in Plate 15
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Fig. 22 Comparison of Axial Burnup Distribution in Plate 16
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Fig. 23 Comparison of Axial Burnup Distribution in Plate 17
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Fig. 25 Comparison of Axial Burnup Distribution in Plate 19
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Fig. 26 Comparison of Axial Burnup Distribution in Plate 20
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Fig. 27 Comparison of Axial Burnup Distribution in Plate 21
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Fig. 28 Comparison of Axial Burnup Distribution in Plate 22
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Fig. 30 Comparison of Axial Burnup Distribution in Plate 24
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modeling, model based on nominal fuel loading instead of 775F3 specific

loading, and interpretation of the gamma scans.

According to the figures, the axial fission peaking in the fuel plate

occurs below the mid-plane of the core, showing that the existence of the

control blades in the upper part of the core forces the power peak to

shift downward from the mid-plane.

4. Analytical Results

Extensive BOLD VENTURE runs have been made for the MURR system using

R-Z, and a-R-Z models. The purpose of the R-Z runs was i) to evaluate

the core reactivity and the power peaks at the cold clean core condition,

and 2) to deplete the 6.2 Kg core and the new 10.16 Kg core. As a refer-

ence, three sample input data files of the R-Z, 8-R, and O-R-Z MURR

models are given in Appendix B. It is to be noted that the-flux trap

model was used only in the benchmark study given in the previous section.

The other BOLD VENTURE calculations assumed that only water is in the

flux trap region. This results in more thermal neutrons reaching the

inside fuel plates which is conservative since the inside fuel plates

have the highest power density.

4.1 R-Z Calculations

Table 6 summarizes the BOLD VENTURE results for the 6.2 Kg and the

10.16 Kg cores at the 10 MW thermal power. Two cases, with and without

natural boron in the fuel meat, were also considered in the new core

analysis to see the effect to the core characteristics. Excess core

reactivity was evaluated performing R-Z runs for the MURR with the four

control blades fully inserted in the core. As is seen in the table, the
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modeling, model based on nominal fuel loading instead of 775F3 specific 

loading, and interpretation of the gamma scans. 

According to the figures, the axial fission peaking in the fuel plate 

occurs below the mid-plane of the core, showing that the existence of the 

control blades in the upper part of the core forces the power peak to 

shift downward from the mid-plane. 

4. Analytical Results 

Extensive BOLD VENTURE runs have been made for the MURR system using 

R-Z, and 8-R-Z models. The purpose of the R-Z runs was i) to evaluate 

the core reactivity and the power peaks at the cold clean core condition, 

and 2) to deplete the 6.2 Kg core and the new 10.16 Kg core. As a refer-

ence, three sample input data files of the R-Z, 8-R, and 8-R-Z MURR 

mode 1 s are gi ven in Appendi x B. It is to be noted tha t the- fl ux trap 

model was used only in the benchmark study given in the previous section. 

The other BOLD VENTURE calculations assumed that only water is in the 

flux trap region. This results in more thermal neutrons reaching the 

inside fuel plates which is conservative since the inside fuel plates 

have the highest power density. 

4.1 R-Z Calculations 

Table 6 summarizes the BOLD VENTURE results for the 6.2 Kg and the 

10.16 Kg cores at the 10 MW thermal power. Two cases, with and without 

natural boron in the fuel meat, were also considered in the new core 

analysis to see the effect to the core characteristics. Excess core 

reactivity was evaluated performing R-Z runs for the i1URR with the four 

control blades fully inserted in the core. As is seen in the table, _ the 
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Table 6

R-Z Results at Cold Clean Core Condition

Keff

6.2 Kg
Core

1.1124

673.7

Plate 1

Control Blac

10.1

W/Boron

1.09389

le Out

.6 Kg Core

W/O Boron

1.13560

468.7

Plate 23

6.2 Kg
Core

0.9315

909.8

Plate 1

Control Blade In

10.16 Kg Core

W/Boron W/O Boron

0.9234 0.9545

Peak
Power

Density

w/cc

at

462.7

Plate 23

548.6

Plate 4

574.2

Plate 4

1,.-••• • 
6.2 Kg 
Core 

Keff 1.1124 

Peak ·w/cc 673.7 
Power 

Densi ty at Plate 1 

• Table 6 

R-Z Results at Cold Clean Core Condition 

Control Blade Out 

10.16 Kg Core 
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1.09389 
() ~! c: 

1.13560 
o. :Jlll)1 

462.7 468.7 

Pla te 23 Plate 23 

6.2 Kg 
Core 

0.9315 

909.8 

Pla te 1 

• 
Control Blade In 

---.------~-.-

10.16 Kg Core 

W/Boron W/O Boron 

0.9234 0.9545 
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.. j. " 

548.6 574.2 

Plate 4 Plate 4 



MURR with the new fuel has about 1.9 %Ak less reactivity than that of the

6.2 Kg core at the cold clean core condition. Elimination of natural

boron in the new fuel will cause a 4.2 %Ak increase in the core reacti-

vity. This large increase in reactivity results in only a 1.3% increase

in the peak power density for the new fuel without boron.

The result of the new core for the all blades out case clearly shows

in the table that the maximum power peaking is significantly reduced when

compared to that of the 6.2 Kg core. According to the BOLD VENTURE

result, the power peak of the new core occurs at Plate 23 when the control

blades are fully out, but the peak moves to Plate 4 by the time the rods

are inserted to the cold clean critical position. The total worth of the

four control blades for the 6.2 Kg and the 10.16 Kg cores were calculated

to be -0.1809Ak and -0.1705Ak, respectively. It is to be noted that the

total worth of the four blades is reported(20) to be -0.1655 Ak. The

overprediction of rod worth is due to the control rod constants used are

based on the actual partial 2880 control blade coverage, but the R-Z model

applies them to a full 3600 coverage.

The R-Z model was then depleted up to 1300 MWD. Table 7 shows BOLD

VENTURE result for the five burnup steps. Column three in the table

clearly indicates that increase in reactivity due to burnup of the boron

in the new fuel compensate to some extent for the decrease in reactivity

due to fuel burnup and accumulation of fission product poisons.

4.3 e-R-Z Calculations

The 3D calculations are expensive, but essential to verify the results

of the scoping 8-R 2D calculations. When the more detailed 3D information

is necessary, the 3D runs are indispensable. Using BOLD VENTURE, the
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MURR with the new fuel has about 1.9 %6k less reactivity than that of the 

6.2 Kg core at the cold clean core condition. Elimination of natural 

boron in the new fuel will cause a 4.2 %6k increase in the core reacti-

vity. This large increase in reactivity results in only a 1.3% increase 

in the peak power density for the new fuel without boron. 

The result of the new core for the all blades out case clearly shows 

in the table that the maximum power peaking is significantly reduced when 

compared to that of the 6.2 Kg core. According to the BOLD VENTURE 

result, the power peak of the new core occurs at Plate 23 when the control 
. " 

blades are fully out, but the peak moves to Plate 4 by the time the rods 

are inserted to the cold clean critical position. The total worth of the 

four control blades for the 6.2 Kg and the 10.16 Kg cores were calculated 

to be -0.18096k and -0.17056k, respectively. It is to be noted that the 

total worth of the four blades is reported(20) to be -0.1655 6k. The 

overprediction of rod worth is due to the control rod constants used are 

based on the actual partial 288 0 control blade coverage, but the R-Z model 

applies them to a full 360 0 coverage. 

The R-Z model was then depleted up to 1300 MWD. Table 7 shows BOLD 

VENTURE result for the five burnup steps. Column three in the table 

clearly indicates that increase in reactivity due to burnup of the boron 

in the new fuel compensate to some extent for the decrease in reactivity 

due to fuel burnup and accumulation of fission product poisons. 
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The 30 calculations are expensive, but essentia~ to verify the results 

of the scoping e-R 2D calculations. When the more detailed 3D information 

is necessary, the 3D runs are indispensable. Using BOLD VENTURE, the 
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Table 7

R-Z Depletion Result

Cumulative
Burnup
(MWD)

Control Blade
Position

(Inches Withdrawn)

10.16 Kg Core

W/O BoronW/Boron 6.2 Kg Core

0

325

650

970

1300

16.38

17.61

19.00

20.50

20.50

1.05092

1.01919

1.02415

1.02541

1.01632

1.08996

1.04071

1.03725

1.03374

1.02142

1.06697

1.02537

1.02588

1.02605

1.01731

[1-

49

r ! 
i ; I'. 
rr 
Ii 

I T 
! , 
il 

! f 
i I 

I ~ 

rr 
l· 
! 1 

f ; 
l' 
1 : , . -
I' 

L 
I r 
! ! 

I: 
I I 

fl· 
I' 

I i 

I' 
1· 
L 

f' 
1 I Le 
I: 
L 

u 

Cumulative 
Burnup 
(MWD) 
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325 

650 

970 

1300 

Table 7 

R-Z Depletion Result 

Control Blade 10.16 Kg Core 
Position 

(Inches Withdrawn) WIBoron WIO Boron 

16.38 1.05092 1.08996 

17.61 1.01919 1.04071 

19.00 1.02415 1.03725 

20.50 1.02541 1.03374 

20.50 1.01632 1.02142 
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6.2 Kg Core 

1.06697 

1.02537 

1.02588 

1.02605 

1.01731 



present 6.2 Kg core and the new 10.16 Kg core at cold clean core condi-

tion was analyzed using the 3D MURR model. The result in Table 8 shows

that when the rods are fully withdrawn, core reactivity of the 10.16 Kg

core is lower than that of the present 6.2 Kg core by about 1.9 %. This

result came out to .be the same in the 2D R-Z calculations, indicating

that the 2D models are simpler but still gives the consistent values.

For the all blades out condition, the 2D Keff's are in close agreement

with the 3D values within the maximum error of 0.43 %.

The total control blade worth calculated from the R-Z and the a-R-Z

runs are summarized in Table 9. The 3D model gives better agreement due

to the control rod constants used are based on the actual 288° coverage

which can only be model in the O-R-Z model. In both models, the rod

worth for the new core is less than that of the present 6.2 Kg core.

This is due to the larger macroscopic fission cross section for U-235

causing the same macroscopic absorption cross section for control blades

to have less relative importance in the new core.

5. Conclusions

The major outcome of this work has been the development of an

advanced and powerful computing tool, AMPX-II/BOLD VENTURE IV, to perform

M1URR upgrade core analysis and other necessary nucleonics studies. Four

group cross section sets for Various materials in the MURR system were

generated in the form of ISOTXS data files using modules of the AMPX-II

system. The files were then used in BOLD VENTURE to determine the core

k-eff, spatial flux and power distributions.
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present 6.2 Kg core and the ne\'I 10.16 Kg core at cold clean core condi­

tion was analyzed using the 3D MURR model. The result in Table 8 shows 

tha t when the rods are full y wi thdrawn, core reacti vi ty of the 10 .16 Kg 

core is lower than that of the present 6.2 Kg core by about 1.9 %. This 

result came out to pe the same in the 20 R-Z calculations, indicating 

that the 20 models are simpler but still gives the consistent values. 

For the all blades out condition, the 20 Keff's are in close agreement 

with the 3D values within the maximum error of 0.43 %. 

The total con~rol blade worth calculated from the R-Z and the 8-R-Z 

runs are summarized in Table 9. The 3D model gives better agreement due 

to the control rod constants used are based on the actual 288 0 coverage 

which can only be model in the e-R-Z model. In both models, the rod 

worth for the new core is less than that of the present 6.2 Kg core. 

This is due to the larger macroscopic fission cross section for U-235 

causing the same macroscopic absorption cross section for control blades 

to have less relative importance in the new core. 

5. Conclusions 

The major outcome of this work has been the development of an 

advanced and powerful computing tool, AMPX-II/BOLD VENTURE IV, to perform 

r~URR upgrade core analysis and other necessary nucleonics studies. Four 

group cross section sets for ~arious materials in the MURR system were 

generated in the form of ISOTXS data files using modules of the AMPX-II 

system. The files were then used in BOLD VENTURE to determine the core 

k-eff, spatial flux and power distributions. 
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Table 8

MURR 3D Result

Control Blade Out

6.2 Kg Core 10.16 Kg Core

Control Blade In

6.2 Kg Core 10.16 Kg Core

I ~

Ii

I

IL@

Ii

keff

Peak W/cc
Power

Density at

1.11725

702.9

Plate 1

1.09832

459.3

Plate 23

0.95340

901.3

Plate 1

0.94667

546.7

Plate 4
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Table 8 

MURR 3D Result 

Control Blade Out· Control Blade In 

6.2 Kg Core 10.16 Kg Core 6.2 Kg Core 10.16 Kg Core 

1.11725 1. 09832 0.95340 0.94667 

702.9 459.3 901.3 546.7 

Pla te 1 Pla te 23 Pl ate 1 Plate 4 
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Table 9

Total Control Blade Worth

(in AK)
O-R-Z Model

Experimentally
MeasuredR-Z Model

6.2 Kg Core

10.16 Kg Core

(With Boron
in fuel)

0.1813

0.1705

0.1638 0.1655

0.1516
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6.2 Kg Core 

10.16 Kg Core 

(W;.th Boron 
in fuel) 

Table 9 

Total Control Blade Worth 

R-Z Model 

0.1813 

0.1705 

52 

(in t1K) 
a-R-Z Model 

0.1638 

0.1516 
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V.

V• Extensive R-Z runs were made to test the validity of the BOLD VENTURE

model. Benchmark calculations were performed to compare the R-Z result

against the burnup data of the destructively analyzed fuel element, 775-

F3. The computational results agreed well with the destructive analysis

data, showing that the BOLD VENTURE code system coupled with our MURR

model gives excellent fuel depletion results. Since the fuel depletion is

the integral over time of the power distribution, it also confirms our

accuracy in predicting the power peaking factors.

Cold clean keff calculations for the 2D and the 3D models showed that

the new 10.16 kg core has less reactivity than the present 6.2 kg core by

about 1.9 %, and the resulting maximum power peak is reduced signifi-

cantly. Elimination of the natural boron in the new fuel will increase

reactivity by about 4.2 %. The 3D results showed that 2D calculations

provide cpnslistent results proving that the 2D runs can be substituted for

some expensive 3D runs.

In the 3D model of the 6.2 Kg core, the two beamport holes and the

impurities in the beryllium reflector were not taken into account.

According to the previous study(21), the negative reactivity for these

effects are -0.0034 AK. When considering this, the analytical Keff at

the cold clean core is 1.109 which is higher than the measured data of

1.095 by about 1.3 %. This difference may be accounted for due to other

details not included in the model that cause negative reactivity, such as:

the thermal column and impurities in the aluminum of the fuel elements and

pressure vessels.

The reactivity worth of the four control blades was also calculated

and the worth in the new core came out to be less than that of the present
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Extensive R-Z runs were made to test the validity of the BOLD VENTURE 

model. Benchmark calculations were performed to compare the R-Z result 

against the burnup data of the destructively analyzed fuel element, 775-

F3. The computational results agreed well with the destructive analysis 

data, showing that the BOLD VENTURE code system coupled with our MURR 

model gives excellent fuel depletion results. Since the fuel depletion is 

the integral over time of the power distribution, it also ~onfirms our 

accuracy in predicting the power peaking factors. 

Cold clean keff calculations for .the 20 and the 3D models showed that 

the new 10.16 kg c6're has less reactivity than the present 6.2 kg core by 

about 1.9 %, and the r~sulting maximum power peak is reduced signifi­

cantly. Eliminati~n of the natural boron in the new fuel will increase 

reactivity by about 4.2 %. The 3D results showed that 20 calculations 

provide cQn~istent results proving that the 20 runs can be substituted for 
• 

some expensive 3D runs. 

In the 3D model of the 6.2 Kg core, the two beamport holes and the 

impurities in the beryllium reflector were not taken into account. 

According to the previous study(21}, the negative reactivity for these 
': .~"", 

effects are -0.0034 6K. When considering this, the analytical Keff at 

the cold clean core is 1.109 which is higher than the measured data of 

1.095 by about 1.3 %. This difference may be accounted for due to other 

details not included in the model that cause negative reactivity, such as: 

the thermal column and impurities in the aluminum of the fuel elements and 

pressure vessels. 

The reactivity worth of the four contro'l blades was also calculated 

and the worth in the new core came out to be less than that of the present 
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core by about 7%. This is due to the less importance of the control

blades in the new core when compared to that in the 6.2 Kg core.

At the time of this writing, reactivity worth measurements are being

performed for the four control blades to compare against the measured data

in 1971. The new control blade data will be included in the future 3D

calculations such as differential blade worth and each control blade worth

evaluations.

Various combinations of new and depleted 775 and 1270 fuel elements

are being analyzed using the O-R model to determine which fuel loading

combinations have the worst power peaks. The worst power peak cases will

then be modeled three dimensionally to determine the power distributions.

These results will provide the input for COBRA-3C/MURR to determine the

safety limits for steady state power. A safety limit analysis report

will be issued giving the results of the O-R, O-R-Z, and COBRA studies.
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core by about 7%. This is due to the less importance of the control 

blades in the new core when compared to that in the 6.2 Kg core. 

At the time of this writing, reactivity worth measurements are being 

performed for the four control blades to compare against the measured data 

in 1971. The new control blade data will be included in the future 3D 

calculations such as differential blade worth and each control blade worth 

evaluations. 

Various combinations of new and depleted 775 and 1270 fuel elements 

are being analyzed using the 8-R model to determine which fuel loading 

combinations have the worst power pea~s. The worst power peak cases will 

then be modeled three dimensionally to determine the power distributions. 

These results will provide the input for COBRA-3C/MURR to determine the 

safety limits for steady state power. A safety limit analysis report 

will be issued giving the results of the 8-R, 8-R-Z, and COBRA studies. 
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//$0365FT JOB (0365LH,SSK),'KIM',CLASS=A,MSGLEVEL=(I,1),USER=6
/xJOBPARM LINES=2,T=5,R=3000
/XROUTE PRINT RMT44

/.SETUP TAPE=2
/xMESSAGE XXTEMPORARY TAPE NAME:LANGO1.NUMBER:65 FOR 'KIM'
/XMESSAGE XPERM. TAPE X01341 FOR 'MCKIBBEN'
//GO EXEC PGM=MERRY
//STEPLIB DD UNIT=UMCDA,DSN=$O365F.LAIMS.LOAD(MERRY),DISP=SHR
//GO.FT45FO01 DD UNIT=(TAPE,,DEFER),DISP=(NEW,PASS),

// VOL=(,RETAIN,SER=XO1341),LABEL=(3,SL),

/I DSN=AIM.G27,.
// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520)
//GO.FT58FO01 DD UNIT=(TAPE,,DEFER),DISP=(OLD,PASS),
// VOL=(,RETAIN,SER=LANGO1),LABEL=(90,SL,,IN),

// DCB=(RECFM=FB,LRECL=80,BLKSIZE=6400),DSN=PDC.SCALE.X27
//GO.FT17FO01 DD SPACE=(TRK,(6OO,1O),RLSE),UNIT=SYSDA,
// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=1693,BUFL=2040)
//GO.FTO6FO01 DD SYSOUT=x
//GO.FTO5FO01 DD
0$$ 45 58 1$$ 1 2$$ 0 -1 1 E T
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11$0365FT JOB (0365lH.SSK).'KIM'.ClASS=A.MSGlEVEl=(1,1),USER=6 
I*JOBPARM lINES=2,T=5,R=3000 
I*ROUTE PRINT RMT44 
I.'~SETUP TAPE=2 
I*MESSAGE **TEMPORARY TAPE NAME:lANG01.NUMBER:65 FOR 'KIM' 
I*MESSAGE **PERM. TAPE X01341 FOR 'MCKIBBEN' 
IIGO EXEC PGM=MERRY 
IISTEPlIB DD UNIT=UMCDA,DSN=$0365F.lAIMS.lOAD(MERRY),DISP=SHR 
IIGO.FT45F001 DD UNIT=(TAPE,.DEFER),DISP=(NEW,PASS), 
II VOl=(.RETAIN,5ER=X01341',lABEl=(3.Sl', 
II DSN=AIM.G27, 
II DCB=(RECFM=VBS,lRECl=X,BlKSIZE=3520l 
IIGO.FT58F001 DO UNIT=(TAPE"DEFERl,DISP=(OlD,PASS), 
II VOl=(,RETAIN,SER=lANG01),lABEl=(90,Sl"IN), 
II DCB=(RECFM=FB,lRECl=80,BlKSIZE=6400),DSN=PDC.SCAlE.X2~ 
IIGO.FT17F001 DO SPACE=(TRK,(600,10),RlSE),UNIT=SYSDA. 
/1 DCB=(RECFM=VBS,lRECl=X,BlKSIZE=1693,BUFl=2040) 
IIGO.FT06FOOl DO SYSOUT=* 
IIGO.FT05F001 DD * 
0$$ 45 58 1$$ 1 2$$ 0 -1 1 E T 
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//$0365FT JOB (0365LH,SSK),'KIM',CLASS=A,MSGLEVEL=(1,1),USER=6
/xJOBPARM LINES=2,T=5
/WROUTE PRINT RMT44
/*SETUP TAPE=2
/KMESSAGE Xx PERMANENT TAPE NAME:XO1341 FOR 'MCKIBBEN'
/XMESSAGE )(RING IN X00026 FOR 'KTM'

//GO EXEC PGM=MERRY
//STEPLIB D*D UNIT=UMCDA,DSN=$03.65F.LAJAXS.LOAD(MERRY),DISP=SHR
//GO.FTI5FO01 DD UNIT=SYSDA,DISP=(NEW,DELETE),
// SPACE=(1693,(200,20)),
/ DCB=(RECFM=VBS,LRECL=X,BLKSIZE=1693,BUFL=2040)
//GO.FT16FO01 DD UNIT=SYSDADISP=(NEW,DELETE),
/1 SPACE=(1693,(40,20)),
// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=1693,BUFL=2040)
//GO.FT1SFO01 DD UNIT=SYSDA,DISP=(NEW,DELETE),
// SPACE=(1693,(1600,20)),
// DCB=(RECFM=VB5,LRECL=X,BLKSIZE=1693,BUFL=2040)
//GO.FT19FO01 DD UNIT=SYSDA,DISP=(NEW,DELETE),
// SPACE=(1693,(40,20)),
/ DCB=(RECFM=VBS,LRECL=X,BLKSIZE=1693,BUFL=2040)
.//GO.FT45FO01 DD UNIT=(TAPE,,DEFER),DISP=(OLD,PASS),
// VOL=(,RETAIN,SER=XO1341),LABEL=(3,SL,,IN),

// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520),

// DSN=AIM.G27
//GO.FT23FO01 DD UNIT=(TAPE,,DEFER),DISP=(NEW,PASS),
// VOL=(,RETAIN,SER=XOOO26),LABEL=(44,SL),
/1 DCB=(RECFM=VBS,LR.ECL=XBLKSIZE=3520),.
// DSN-AJAX.G27
//GO.FTO6FO01 DD SYSOUT=X
//GO.FTO5FO01 DD X

0S$ 23 45
It$ 1 T

2V$ 45 37 T

999 1001 1002 2004 3007 4009 5010 5011 6012 8016 9019
1102.3 13027 14028 16032 17000 19039 24000 24304 24404
25055 26000 26304 28304 29000 47109 49115 92234 92235
92236 92238 93237 94238 94239 94240 94241 94242
T
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//$0365FT JOB (0365LH,SSK),'KIM',CLASS=A,MSGLEVEL=(1,1),USER=6 
/*JOBPARM LINES=2,T=5 
/*ROUTE PRINT RMT44 
nSETUP TAPE=2 
nMESSAGE ** PERMAKENT TAPE NAME:X01341 FOR 'MCKIBBEN' 
/*MESSAGE **RING IN X00026 FOR 'K~M' 

//GO EXEC PGM=MERRY 
//STEPLIB DD UNIT=UMCDA,DSN=$0365F.lAJAXS.lOAD(MERRY),DISP=SHR 
//GO.FT15F001 DD UNIT=SYSDA,DISP=(NEW,DElETE), 
// SPACE=(1693,(200,20», 
// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=1693,BUFL=2040) 
//GO.FT16F001 DD UNIT=SYSDA,DISP=(NEW,DElETE), 
// SPACE=(1693,(40,20», 
// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=1693,BUFL=2040) 
//GO.FT18F001 DO UNIT=SYSDA,DISP=(NEW,OELETE), 
// SPACE=(1693,(1600,20», 
// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=1693,BUFl=2040) 
//GO.FT19F001 DO UNIT=SYSOA,DISP=(NEW,DElETE), 
// SPACE=(1693,(40,20», 
// DCB={RECFM=VBS,LRECl=X,BLKSIZE=1693,BUFl=2D40) 
//GO.FT45F001 OD UNIT=(TAPE"DEFER),DISP=(OLD,PASS), 
// VOL=(,RETAIN,SER=X01341),LABEl=(3,SL"IN), 
// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520), 
// DSN=AIM.G27 
//GO.FT23F001 DD UNIT=(TAPE"DEFER),DISP=(NEW,PASS), 
// VOL=(,RETAIN,SER=X00026),LABEL=(44,Sl), 
// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520), 
// DSN=AJAX.G27 
//GO.FT06F001 DD SYSOUT=* 
//GO.FT05F001 DD * 
0$$ 23 45 
1$$ 1 T 
2·~$ 45 37 T 
3$$ 
999 1001 1002 2004 3007 4009 5010 5011 6012 8016 9019 
11023 13027 14028 16032 17000 19039 24000 24304 24404 
25055 26000 26304 28304 29000 47109 49115 92234 92235 
92236 92238 93237 94238 94239 94240 94241 94242 
T 
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//$0365FT JOB (0365LH,SSK),'KIM',CLASS=A,MSGLEVEL=(1,l),USER=6

/NJOBPARM LINES=2,T=5,R=4000
/*ROUTE PRINT RMT44
/XSETUP TAPE=2
/XMESSAGE XXPERMANENT TAPE NAME:XO1341 FOR 'MCKIBBEN'
/imMESSAGE XWRING IN X00026 FOR 'KIM'

//GO EXEC PGM=MERRY
//STEPLIB DD UNIT=UMCDA,DSN=$0365F.NITAWL.LOAD(MERRY),DISP=SHR
//GO.FT04F001 DD UtIT=(TAPE,,DEFER),DISP=(NEWPASS),
// VOL=(,RETAIN,,SER=X00026),LABEL=(45,SL),
// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520),
// DSN=NITAWL.G27
//GO.FT09F001 DD UNIT=SYSDA,SPACE=(CYL,(30,5),RLSE),
// DCB=(DSORG=DA,RECFM=F,BLKSIZE=3520)
//GO.FT1OFO01 DD UNIT=SYSDA,SPACE=(CYL,(30,5),RLSE),
// DCB=(DSORG=DA,RECFM=F,BLKSIZE=3520)

//GO.FT22F001 DD UNIT=(TAPE,,DEFER),DISP=(OLD,PASS),
// VOL=(,RETAIN,,SER=XO1341),LABEL=(3,SL,,IN),
// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520),

// DSN=BONAMI.G27
//GO.FT18FO01 DD UNIT=SYSDA,SPACE=(TRK,(900,50),RLSE),
// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520)
//GO.FT19FO01 DD UNIT=SYSDA,SPACE=(.RTRK, (900,50),RLSE),
// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520)
//GO.FTO6FO01 DD SYSOUT=m
//GO.FTO5FO01 DD
0$ 22 E
1$$ 0 38 0 0 0 0 0 3 0 0 -1 0 T

.•$$
999 1001 1002 2004 3007 4009 5010 5011 6012 8016 9019 11023
13027 130271 14028 16032 17000 19039 24000 24304 24404 25055
26000 26304 28304 29000 47109 49115 92234 92235 92236
92238 93237 94238 94239 94240 94241 94242

92238 355.2 1 0.0254 0.407 9.2853+4 2.1288-4 1 26.98
319.86 1 235.05 145.6 1 0.0133
92235 355.2. 1 0.0254 0.407 5.3+3 3.7354-3 1 26.98
18.2 1 238.05 0.473 1 0.0133
92234 355.2 1 0.0254 0.407 4.89+5 4.0358-5 1 26.98
1.687+3 1 235.05 768.2 1 0.0133
T
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11$0365FT JOB (0365LH,SSK),'KIM',CLASS=A,MSGLEVEL=(l,l),USER=6 
I*JOBPARM LINES=2,T=5,R=4000 
I*ROUTE PRINT RMT44 
nSETUP TAPE=2 
nMESSAGE **PERMANENT TAPE NAME:X01341 FOR 'MCKIBBEN' 
I~MESSAGE **RING IN X00026 FOR 'KIM' 
IIGO EXEC PGM=MERRY 
IISTEPLIB DD UNIT=UMCDA,DSN=$0365F.NITAWL.LOAD(MERRY),DISP=SHR 
IIGO.FT04F001 DD UNIT=(TAPE"DEFER),DISP=(NEW,PASS), 
II VOL=(,RETAIN"SER=X00026),LABEL=(45,SL), 
II DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520), 
II DSH=NITAWL.G27 
IIGO.FT09F001 DD UHIT=SYSDA,SPACE=(CYL,(30,S),RLSE), 
II DCB=(DSORG=DA,RECFM=F,BLKSIZE=3520) 
IIGO.FT10F001 DD UHIT=SYSDA,SPACE=(CYL,(30,5),RLSE), 
/1 DCB=(DSORG=DA,RECFM=F,BLKSIZE=3520) 
IIGO.FT22F001 DD UNIT=(TAPE"DEFER),DISP=(OLD,PASS), 
II VOL=(,RETAIN"SER=X01341)~~ABEL=(3,SL"IN), 
II DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520), 
II DSH=BONAMI.G27 
IIGO.FT18F001 DD UNIT=SYSDA,SPACE=(TRK,(900,50),RLSE), 
II DCB=(RECFM=VBS,LRECL=X,BlKSIZE=~520) 
UGO.FT19F001 DD UNIT=SYSDA,SPACE=(TRK,(900,50),RlSE), 
II DCB=(RECFM=VBS,lRECL=X,BlKSIZE=3~20) 
IIGO.FT06F001 DD SYSOUT=* 
I/GO.FT05F001 DD * 
0$$ 22 E 
1$$ 0 38 0 0 0 0 0 3 0 0 -lOT 
~$$ 

999 1001 1002 2004 3007 4009 5010 5011 6012 8016 9019 11023 
13027 130271 14028 16032 17000 19039 24000 24304 24404 25055 
26000 26304 28304 29000 47109 49115 92234 92235 92236 
92238 93237 94238 94239 94240 94241 94242 
3** 
92238 355.2 1 0.0254 0.407 9.2853+4 2.1288-4 1 26.98 
319.86 1 235.05 145.6 1 0.0133 
92235 355.2,1 0.0254 0.407 5.3~3 3.7354-3 1 26.98 
18.2 1 238.0S 0.473 1 0.0133 
92234 355.2 1 0.0254 0.407 4.89+5 4.0353-5 1 26.98 
1.637+3 1 235.05 768.2 1 0.0133 
T 
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//$0365FT JOB (0365LH,SSK),'KIM',CLASS=A,MSGLEVEL=(1,1),USER=6
/xJOBPARM LINES=7,T=7,R=4000
/XROUTE PRINT RMT44

/XSETUP TAPE=2
/xMESSAGE XXPERMANENT TAPE NAME:X01341 FOR 'MCKIBBEN'
/*MESSAGE X PERM.TAPE X00026 FOR 'KIM'
//GO EXEC PGM=MERRY
//STEPLIB DD UNIT=UMCDA,DSN=$0365F.XSDRNPM.LOAD(MERRY),DISP=SHR
//GO.FTO4FO01 DD UNIT=(TAPE,,DEFER),DISP=(OLD,PASS),
// VOL=(,RETAIN,,SER=XOOO26),LABEL=(45,SL,,IN),
// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520),
// DSN=NITAWL.G27
//GO.FTO8FO01 DO UNIT=SYSDA,SPACE=(3520,(200,20))
//GO.FTO9FO01 DD UNIT=SYSDASPACE=(3520,(200,20).)
//GO.FT1OFO01 DD UNIT=SYSDA,SPACE=(3520,(200,20))
//GO.FT16FO01 DD UNIT=SYSDA,DISP=(,DELETE),SPACE=(1693,(40,20))
//GO.FT17FO01 DD UHIT=SYSDA,DISP=(,DELET.),SPACE=(1693,(40,20))
//GO.FT18FO01 DD UNIT=SYSDA,DISP=(,DELETE),SPACE=(1693,(40,20))
//GO.FT19FO01 DD UNIT=SYSDA,DISP=(,DELETE),SPACE=(1693,(40,20))

//GO.FT2OFO01 DD DUMMY
//GO.FT03F001 DD UNIT=(TAPE,,DEFER),DISP=(NEW,PASS),
/1 VOL=(,RETAIN,,SER=XO1341),LABEL=(4,SL),

// DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520),

// DSN=XSDRNPM.G27
//GO.FTO6F001 DD SYSOUT=x
//GO.FT05FO01 DD X

XSDRNPM RUN 'FROM 27 TO 27'
1$$ 1 3 7 1 3 3 12 4 3 1 20 10 0 0 0
2$$ -2 0 1 E
3$$ 1 0 0 1 E

4$$ -1 27 0 -2 E
5)(E 1-3 1-3 1.0 A6 1.420892 60.96 16.0 E

T
13$$ 9RI 2 2R3
14$$ 92234 92235 92236 92238 94239 94240 94241 94242
130271 13027 1001 8016
15xx 4.0358-5 3.7354-3 1.9169-5 2.1288-4 1-15 1-15
1-15 1-15 4.86-2 5.98-2 6.6-2 3.3-2
T
34NN Fl T
35x 210.0 0.0254 21 0.0635 0.1651
36$$ 3RI 2 3R3
39$$ 1 2 3
49$$ F3
47x Fl
51$$ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
19 20 21 22 23 24 25. 26 27
T

61

! T lle 
I ~ 

I r 
l 
I, 

II 

f f 
1 
I' ( t 

; L 

1 ; 
i, 
i i 

1: ! 
1 : 
j. 
I , 

f r 
I' 

1 ! 
1 c 

J: 
l.. 

I' 

I: 
11 
l~e 
I r 
I . 
L 

If 

! ~ 

//$0365FT JOB C0365LH~SSK),'KIM',CLASS=A,MSGLEVEL=(I,I),USER=6 

/*JOBPARM LINES=7,T=7,R=4000 
/*ROUTE PRINT RMT44 
/*SETUP TAPE=2 
/*MESSAGE **PERMANENT TAPE NAME:XOI341 FOR 'MCKIBBEN' 
/*MESSAGE ** PERM.TAPE X00026 FOR 'KIM' 
//GO EXEC PGM=MERRY 
I/STEPlIB DO UNIT=UMCDA,DSN=$0365F.XSDRNPM.LOAOCMERRY),OISP=SHR 
//GO.FT04FOOI DO UNIT=CTAPE"OEFER),DISP=(OLD,PASS), 
1/ VOL=C,RETAIN"SER=X00026),LABEL=(45,SL"IN), 
1/ DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520), 
// DSN=NITAWL.G27 
/IGO.FT08FOOI DO UNIT=SYSOA.SPACE=C3520.(200.20» 
NGO.FT09FOOI DD UNIT=SYSDA,SPACE=(3520,(200,20» 
IIGO.FTlOFOOI DO .UNIT=SYSDA,SPACE=(3520,(200,20» 
IIGO.FT16FOOI DD UNIT=SYSDA,DISP=(,DELETE),SPACE=(1693,(40,20» 
IIGO.FT17FOOI DO UNIT=SYSDA,DISP=(.DELET~),SPACE={1693,(40,20» 
//GO.FT18FOOl DD UNIT=SYSDA,DISP=(,DELETE).SPACE=(1693,(40,20» 
I/GO.FT19FOOI DO UNIT=SYSDA,DISP=(,DELETE),SPACE=(1693,(40,20» 
IIGO.FT20FOOI OD DU~'MY 
//GO.FT03FOOI DO UNIT=CTAPE"DEFER),OISP=(NEW,PASS), 
// VOL=(,RETAIN"SER=XOI341),LABEL=(4,SL), 
// OCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520), 
// OSN=XSDRNPM.G27 
//GO.FT06FOOI DO SYSOUT=* 
/IGO.FT05FOOI DO * 
XSDRNPM RUN 'FROM 27 TO 27' 
1$$ 1 3 7 1 3 3 12 4 3 1 20 10 0 0 0 
2$$ -2 OlE 
3$$ 1 0 OlE 
4$$ -1 27 0 -2 E 
5** 1-3 1-3 1.0 A6 1.420892 60.96 16.0 E 
T 
13$$ 9R1 2 2R3 
14$$ 92234 92235 92236 92238 94239 94240 94241 94242 
130271 13027 1001 8016 
15** 4.0358-5 3.7354-3 1.9169-5 2.1288-4 1-15 1-15 
1-15 1-15 4.86-2 5.98-2 6.6-2 3.3-2 
T 
34** F1 T 
35** 210.0 0.0254 21 0.0635 0.1651 
36$$ 3R1 2 3R3 
39.$$ 1 2 3 
4')$$ F3 
47** F1 
51$$ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
19 20 21 22 23 24 25 26 27 
T 
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//$0365FT JOB (0365LH,SSK),'KIM',CLASS=A,MSGLEVEL=(1,1),USER=6

/WJOBPARM LINES=4,T=l,R=4000
/XROUTE PRINT RMT44
/XSETUP TAPE=1
/MMESSAGE XWPERMANENT TAPE NAME:X02096 FOR 'MCKIBBEN'
//GO EXEC PGM=MERRY
//STEPLIB DD UNIT=UMCDA,DSN=$0365F.XSDRNPM.LOAD(MERRY),DISP=SHR

//GO.FT04F001 DD UNIT=(TAPE,,DEFER),DISP=(OLD,PASS),
// VOL=(,RETAIN,,SER=XO2096),LABEL=(1,SL,,IN),
// DCB=(RECFM=VBSLRECL=X,BLKSIZE=3520),

// DSN=COM.NITAWL
//GO.FTO8FO01 DD UNIT=SYSDA,SPACE=(3520,(200,20))
//GO.FT09F001 DD UNIT=SYSDA,SPACE=(3520,(200,20))
//GO.FT1OFO01 DD UNIT=SYSDA,SPACE=(3520,(200,20))
//GO.FT16F0O1 DD UNIT=SYSDA,DISP=(,DELETE),SPACE=(1693,(40,20))
//GO.FT17FO01 DD UNIT=SYSDA,DISP=(,DELETE),SPACE=(1693,(40,20))
//'GO.FTO3FO01 DD UNIT=SYSDA,DISP=(,DELETE),
// SPACE=(1693,(40,20))
//GO.FT18FO01 DD UNIT=SYSDA,DISP=(,DELETE),SPACE=(1693,(40,20))
//GO.FT19FOOI DD UNIT=SYSDA,DISP=(,DELETE),SPACE=(1693,(40,20))
//GO.FT2OFO01 DD UNIT=UMCTS,DISP=(NEW,CATLG),
// SPACE=(TRK,(50,50),RLSE),
// DSH=$0365F.AMPXII.ISOTXS,DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520)
//GO.FTO6FO01 DO SYSOUT:x
//GO.FTO5FO01 DO
XSDRNPM RUN TO MAKE AN 'ISOTXS' FOR THE X27 LIBRARY
1$$ 2 17 43 1 0 17 56 4 1 1 20 10 0 0 0
2$$ -2 0 1 E
3$$ 1 0 0 1 E
4$$ 0 4 20 -2 56 A8 I E
5m 1-4 1-4 1.0 A6 1.420892 60.96 0.0 E
T
13$$ 8R1 2 3R3 11R4 3R5 6 2R7 8 8R9 10 2R11 2R12
2R13 5R14 3R15 16 2R17
14$$ 1001 8016 16032 17000 19039 29000 47109 49115
13027 1001 8016 13027 92234 92235 92236
92238 94239 94240 94241 94242 130271 1001 8016
13027 1001 8016
13027 1001 8016 13027 5010 5011 13027 6012 26304
24304 28304 25055 13027 1001 8016 4009 3007
1001 8016 6012 13027 1001 8016 1002 1001 8016 14028
13027 1001 8016
15RE 6..6852-2 3.3426-2 1-15 1-15 1-15 1-15 1-15 1-15
6.0243-2 6.297-2 3.147-2 3.005`3
4.0358-6 3.7354-4 1.9169-6 2.1288-5 1-15 1-15 1-15
1-15 5.98-2 6.68-2 3.34-2 3.005-3 6.297-2 3.147-2
6.0243-2 6.6852-2 3.3426-2
6.0243-2 1-15 1-15 1-15 1-15 1-15 1-15 1-15 1-15 1-15
6.6852-2 3.3426-2 1.23-1 1-15 6.6852-2 3.3426-2
4.9-2 1.3-2 3.35-3 1.675-3 1-15 6.6852-2 3.3428-2
1-15 6.0243-2 6.6852-2 3.3426-2
165$ 11001 18016 116032 117000 119039 129000 147109
149115 213027 31001 38016 313027 492234 492235 492236
492238 494239 494240 494241 494242 4130271 41001 48016
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11$0365FT JOB (0365lH,SSK),'KIM',ClASS=A,MSGlEVEl=(1,1),USER=6 
I*JOBPARM lINES=4,T~1,R=4000 
I*ROUTE PRINT RMT44 
/*SETUP TAPE=l 
I*MESSAGE **PERMANENT TAPE NAME:X02096 FOR 'MCKIBBEN' 
IIGO EXEC PGM=MERRY 
I/STEPlIB DO UNIT=UMCDA,DSN=$0365F.XSDRNPM.LOAD(MERRY),DISP=SHR 
IIGO.FT04F001 DD UNIT=(TAPE"DEFER),DISP=(OLD,PASS), 
1/ VOl=(,RETAIN"SER=X02096),LABEL=(1,SL"IN), 
II DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520), 
II DSN=COM.NITAWL 
IIGO.FT08F001 DD UNIT=SYSDA,SPACE=(3520,(200,20» 
IIGO.FT09F001 DD UNIT=SYSDA,SPACE=(3520,(200,20» 
IIGO.FT10F001 DD UNIT=SYSDA,SPACE=(3520,(20Q,20» 
IIGO.FT16F001 DD UNIT=SYSDA,DISP=(,DELETE),SPACE=C1693,(40,20» 

. . 
I/GO.FT17F001 DD UNIT=SYSDA,DISP=(,DElETE),S?ACE=(1693,(40,20» 
I/GO.FT03F001 DD UNIT=SYSDA,DISP=(,DELETE), 
II SPACE=(1693,(40,20» 
IIGO.FT18F001 DD UNIT=SYSDA,DISP=(,DELETE),SPACE=(1693,(40.20» 
IIGO.FT19F001 DDUNIT=SYSDA,DISP=(,DELETE),SPACE=(1693,(40,20» 
IIGO.FT20F001 DD UNIT=UMCTS,DISP=(NEW,CATLG), 
II SPACE=(TRK,(50,50),RLSE), 
II DSN=$0365F.AMPXII.ISOTXS,DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520) 
IIGO.FT06F001 DO SYSOUT=* 
IIGO.FT05FOD1 DO * 
XSDRNPM RUN TO MAKE AN 'ISOTXS' FOR THE X27 LIBRARY 
1$$ 2 17 43 1 a 17 56 4 1 1 20 10 a a 0 
2$$ -2 OlE 
3$$ 1 0 OlE 
4$$ 0 4 20 -2 56 A8 1 E 
5** 1-4 1-4 1.0 A6 1.420892 60.96 0.0 E 
T 
13$$ 8R1 2 3R3 11R4 3R5 6 2R7 8 8R9 10 2R11 2R12 
2R13 5R14 3R15 16 2R17 
14$$ 1001 8016 16032 17000 19039 29000 47109 49115 
13027 1001 8016 13027 92234 92235 92236 
92238 94239 94240 94241 94242 130271 1001 8016 
13027 1001 8016 
13027 1001 8016 13027 5010 5011 13027 6012 26304 
24304 28304 25055 13027 1001 8016 4009 3007 
1001 8016 6012 13027 1001 8016 1002 1001 8016 14028 
13027 1001 8016 
15** 6 .. 6852-2 3.3426-2 1-15 1-15 1-15 1-15 1-15 1-15 
6.0243-2 6.297-2 3.147-2 3.005~3 
4.0358-6 3.7354-4 1.9169-6 2.1288-5 1-15 1-15 1-15 
1-15 5.98-2 6.68-2 3.34-2 3.005-3 6.297-2 3.147-2 
6.0243-2 6.6852-2 3.3426-2 
6.0243-2 1~15 1-15 1-15 1-15 1-15 1-15 1-15 1-15 1-15 
6.6852-2 3.3426-2 1.23-1 1-15 6.6852-2 3.3426-2 
4.9-2 1.3-2 3.35-3 1.675-3 1-15 6.6852-2 3.3~28-2 
1-15 6.0243-2 6.6852-2 3.3426-2 
16$$ 11001 18016 116032 117000 119039 129000 147109 
149115 213027 31001 33016 313027 492234 492235 492236 
492238 494239 494240 494241 494242 4130271 41001 48016 
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513027 51001 58016 613027 71001 78016 813027 95010

95011 913027 96012 926304 924304 928304 925055
1013027 111001 118016 124009 123007 131001 138016
146012 1413027 141001 148016 141002 151001 158016
1514028 1613027 171001 178016
T
34MM Fl T
35KH !1 0.0 5.72 6.76 51 6.93 14.85 14.98

31 15.94 21 16.4 41 16.53 21 16.78 31 16.88
17.36 24.25 31 24.57 47.14 11 47.63 21 50.17 63.34
36$$ 2R1 2 3 6R4 5 6 4R7 3R8 5R9 3R10 4R11 12 13
4R14 15 2R16 3R17
39$$ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
40$$ Fl

51$$ 5RI 4R2 10R3 8R4
T
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513027 51001 58016 613027 71001 78016 813027 95010 
95011 913027 96012 926304 924304 928304 925055 
1013027 111001 118n16 124009 123007 131001 138016 
146012 1413027 141001 148016 141002 151001 158016 
151~028 1613027 171001 178016 
T 
34lHE F1 T 
35** II 0.0 5.72 6.76 5I 6.93 14.85 14.98 
3I 15.94 2I 16.4 4I 16.53 2I 16.78 3I 16.88 
17.36 24.25 3I 24.57 47.14 II 47.63 21 50.17 63.34 
36$$ 2R1 2 3 6R4 5 6 4R7 3R8 5R9 3RI0 4R11 12 13 
4R14 15 2R16 3R17 
39$$ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
40$$ F1 
51$$ SRI 4R2 10R3 8R4 
T 
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Appendix B

Sample BOLD VENTURE

Input Data for the R-Z,

G-R, and 8-R-Z Geometry
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Appendix B 

Sample BOLD VENTURE 

Input Data for the R-Z, 

6-R, and 6-R-Z Geometry 
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//X$O365FU JOB (0365LH,XXX),'KIM',MSGLEVEL=(1,1),USER=6
//$0365FG JOB (6365LH, .,'KIM',MSGLEVEL=(1,1)
/XJOBPARM T=29,LINES=48,R=4400
/XXEQ IDLE
//x X-SECTIONS FROM ISOTXS 'THIS IS A TEST FOR DEPLETION'
/XROUTE PRINT RMT12

//BOLDVENT PROC GOSIZE=4326K,MODULE=SCALE,
// NB1=1,NB2=1,B1=3520,B2=32000,NX=2,NS=50,Nl=100,
/ N2=436,N3=10,N4=1,N5=192,N6=1O,N7=12,N3=12,N9=109,

1/ N1O=109,Nl=165,N12=1,N13=109,N14=1,N1S=10,
// N16=436
//GO EXEC PGM=&MODULE,REGION=&GOSIZE Fof&L &

//STEPLIB DD DISP=SHR,UNIT=UMCTS,DSN=$0365FýBOLD.VENTURE.LOAD
1/ DD DSN=UM.FORTRAN.COMPLIB,DISP=SHR

//PRINT
//FTO1FO01
//

//FTO2FO01
//FTO3FO01
//FTO4FO01

//FTO5FO01
//

//FT06FO01
//FTO7FO01
//FTO8FO01
//FTO9FO01
//FT1OFO01
//FT11FO01
//FT12FO01
//FT13FO01
//FT14F001
//FT15FO01
//FT16F0O01
//FT17FO01
//FT18FO01
//FT19FO01
//FT2OFO01
//FT21F0O01
//FT22F001
//FT23FO01
//FT24FO01
//FT25F001
//FT26FO01
//FT27FO01
//FT23FO01

//FT29FO01
//FT3OFO01
//FT31FO01
//FT32FO01
//FT33FO01
//FT34FO01
//FT35FO01
//FT36FO01

DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE.11O0)
DD UNIT=SYSDA,SPACE=(&B1,(&NS,1)),

DCB=(RECFM=VBS,LRECL=X,BUFNO=&NB1,BLKSIZE=&B1)
DD UNIT=SYSDA,SPACE=(&B1,(&NS,I)),DCB=•.FTOIFO01
DD UNIT=SYSDA,SPACE=(80,(10)),DCB=(RECFM=FBLKSIZE=80)
DD UNIT=SYSDA,SPACE=(3200,(&N1,&NX)),

DCB=(RECFM=FBS,LRECL=SO,BLKSIZE=3200)
DD UNIT=SYSDA,SPACE=(3120,(200,100)),

DCB=(RECFM=FB,BUFNO=1,LRECL=8O,BLKSIZE=3120)
DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=1100)
DD SYSOUT=B,DCB=(RECFM=F,BLKSIZE=80)
DD UNIT=SYSDA,SPACE=(*B1,(&NI,2)),DCB=X.FTOIFO01
DD UNIT=SYSDA,SPACE=(&3B1,(&NS,I)),DCB=4.FTOIFOO0
DD UNIT=SYSDA,SPACE=(&B1,(&NS 1)),DCB=X.FTOIFO01
DD UNIT=SYSDA,SPACE=(&B1,(&N1,&NX)),DCB=R.FTOIF001
DD UNIT=SYSDA,SPACE=(&B1,(&Nl,&NX)),DCB=X.FTOIFO01
DD UNIIT=SYSDA,SPACE=(&B1,(&N1,2)),DCB=•.FTO1FO01

DD UNIT=SYSDA,SPACE=(&B1,(&NS,1)),DCB=X.FTO1FO01
DD UNIT=SYSDA,SPACE=(&B1,(&N1,&NS)),DCB=z.FTO1FO01
DD-UNIT=SYSDA,SPACE=(&B1,(&N1,&NX)),DCB=X.FTO1FO01

DD UNIT=SYSDA,SPACE=(&Bl,(&N16,1)),DCB=i.FT01FO01
DD UNIT=SYSDA SPACE=(&B1,(&N16,1)),DCB=zE.FTO1FO01
DD UNIT=SYSDASPACE=(&31,(&ýNS,1)),DCB=).FTO1FOO1

DD UNIT=SYSDA,SPACE=(&Bi, (&NI3,1)),DCB=E.FT01FOO1
DD UNIT=SYSDA,SPACE=(&B1,(&N1,2)),DCB=X.FTO1FO01
DD UNIT=SYSDA,SPACE=(&B1,(&NS,1)),DCB=D.FTOicO01
DD UNIT=SYSDA,SPACE=(&B1,(&N3,1)),DCB=(RECFM=FB,BUFNO=&NB1)
DD UNIT=SYSDA,SPACE==(&B1,(&N2,i)),DC3=(RECF'1=FB,BUFNO=&NB2)
DD UHIT=SYSDA,SPACE=(&B1,(&N12,1)),DCB=(RECFM1=FB,BUFNC=8NB1)
DD UNIT=SYSDA,SPACE=(&B1,(&N12,1)),DCB=(RECFM=FB,BUFNO=•&lB1)
DD UNIT=SYSDA,SPACE=(&B1,(&N2,1)),DCB=(RECFM=FB,BUFHO=&NB2)
DD UNIT=SYSDA,SPACE=(&B1,( N2,1)),DCB=(RECFM=FB,BUFRO=•4B2)
DD UNIT=SYSDA,SPACE=(&B1,(&Nl 4,1)),DCB=(RECFN=FB,BUFNO=&NB2)
DD UNIT=SYSDA,SPACE=(&BI,(&Nl,2)),.DCB=x.FTOIFO01
DD UNIT=SYSDA,SPACE=(&Bl,(&ý11,•NX)),DCB=R.FTOIFO01
DD UNIT=SYSDA,SPACEC=(BI,(&Nl,2)),DCB=K.FT01FO01

DD UNIT=SYSDA,SPACE=(&Bl,(&114,1)),DCB=4.FTOIFO01
DD UNIT=SYSDA,SPACE=(&B1,(&Nl,&UIX)),DCB=E.FT01-FO01
DD UNIT=SYSDA,SPACE=(&B1,(&N1,2)),DCB=K.FTOIFO01
DD UNIT=SYSDA,SPACE=(&B1,(&Z6,2)),DCB=)E.FTOlFOOi

65

f; 

! r 

I ~ 
I' 
.~ 

, ~ 
I' 
t" ; , 

i r 
j 

L 

! r 
; ; 

L 

, . 
i! 
1, 
t t 

! f 
1 : 
1 

I 1 

I' 
l: 

//M$0365FU JOB (0365LH,XXX),'KIM',MSGLEVEL=(1,1),USER=6 
//$0365FG JOB (6365LH, ),'KIM',MSGLEVEL=(l,l) 
/MJOBPARM T=29,LINES=48,R=4400 
nXEQ IDLE 
//M X-SECTIONS FROM ISOTXS 'THIS IS A TEST FOR DEPLETION' 
/MROUTE PRINT RMT12 
//BOLDVENT PROC GOSIZE=4326K,MODULE=SCALE, 
// NBl=1,NB2=1,Bl=3520,B2=32000,NX=2,NS=50,Nl=lOO, 
// N2=436,N3=lO,N4=1,N5=192,N6=lO,N7=12,N3=12,N9=109, 
// NIO=109,Nll=165,N12=1,N13=109,N14=1,N15=lO, 
// Nl6=436 
/ /GO EXEC PGM=&MODULE, REGION=&GOSIZE (/vr tBL Ie" 

//STEPLIB DD DISP=SHR,UHIT=UMCTS,DSN=$0365F~OLD.VENTURE.LQAD 
// DD DSN=UM.FORTRAH.COMPLIB,DISP=SHR 
//PRINT DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=l37,BLKSIZE~llOO) 

//FTOlFOOl DD UNIT=SYSDA,SPACE=(&Bl,(&NS,l», 
// 

//FT02FOOl 
/ /FT03FO 0 1 
//FT04FOOl 
// 

//FTOSFOOI 
// 

//FT06FOOl 
//FT07FOOl 
//FT08FOOl 
//FT09FOOl 
//FTlOFOOl 
//FTllFOOl 
//FTl2FOOl 
//FT13FOOl 
//FT14FOOl 
//FT15FOOl 
/ /FT16 FO 0 1 
//FT17FOOl 
//FT18FOOl 
//FT19FOOl 
//FT20FOOl 
//FT21FOOl 
//FT22FOOl 
//FT23FOOl 
//FT24FOOl 
//FT2SFOOl 
//FT26FOOl 
//FT27FOOl 
//FT23FOOl 
//FT29FOOl 
//FT30FOOl 
//FT31FOOl 
//FT32FOOl 
//FT33FOOl 
//FT34FOOl 
//FT35FOOl 
//FT36FOO1 

DO 
DO 
DO 

DD 

DD 
DD 
DD 
DO 
DD 
DD 
DD 
DD 
DD 
DO 
DD 
DO 
DD 
DD 
DD 
DO 
DO 
DD 
DD 
DO 
DD 
DO 
DD 
DO 
DD 
DO 
DO 
DD 
DO 
DD 
DD 

DCB={RECFM=VBS,LRECL=X,BUFNO=&NBl,BLKSIZE=&Bl) 
UNIT=SYSDA,SPACE=(&Bl,(&HS,l»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(SO,(lO»,DCB=(RECFM=F,BLKSIZE=80) 
UNIT=SYSDA,SPACE=(3200;(&Nl,&NX», 

DCB=(RECFM=FBS,LRECL=80,BLKSIZE=3200) 
UNIT=SYSDA,SPACE=(3l20,(200,lOO», 

DCB=(RECFM=FB,BUFNO=1,LRECL=SO,BLKSIZE=3l20) 
SYSQUT=A,DCB=(RECFM=VBA,LRECL=l37,BLKSIZE=llOO) 

SYSQUT=B,DCB=(RECFM=F,BLKSIZE=80) 
UNIT=SYSDA,SPACE=(&Bl,(INl,2»,DCB=M.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=M.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&N~ l»,DCB=*.FTOIFOOl 
UNIT=SYSDA,SPACE=(IBl,(&Nl,&NX»,DCB=M.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&Nl,&HX»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(IBl,(&Nl,2»,DCB=M.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(INS,l»,DCB=M.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&Nl,&NS»,DCB=*.FTOIFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&Nl,&NX»,DCB=M.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&N16,1»,DCa=M.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&N16,1»,DCB=M.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(INS,l»,DCB=M.FTOlFOOl 
UNIT=SYSDA,SPACE=(IBl,(&N13,1»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&Nl,2»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&NS,1»,DCB=*.FT01FOOl 
UHIT=SYSDA,SPACE=(&Bl,(&N3,1»,DCB=(RECFM=FB,BUFNO=&NB1) 
UNIT=SYSDA,SPACE=(&Bl,(IN2,1»,DCS=(RECFM=FB,BUFNO=&NB2) 
UNIT=SYSDA,SPACE=(BBl,(&N12,1»,DCB=(RECFM=FB,BUFNO=&NBl) 
UNIT=SYSDA,SPACE=(&Bl,(&N12,1»,DC8=(RECFM=FB,BUFNO=&N81) 
UNIT=SYSDA,SPACE=(&Bl,(&N2,1»,DCB=(RECFM=FB,BUFHO=&NB2) 
UNIT=SYSDA,SPACE=(&Bl,(:H2,1»,DCB=(RECFM=FB,BUFNO=&NB2) 
UNIT=SYSDA,SPACE=(&Bl,(IN14,1»,DCB=(RECFM=FB,BUFNO=&N82) 
UNIT=SYSDA,SPACE=(ZBl,(&Nl,2»,DCB=M.FTOlFOOl 
UHIT=SYSDA,SPACE=(ZBl,(INl,&NX),OCS=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(~Bl,(&Nl,2»,DCB=x.FTOlFOOl 

UNIT=SYSDA,SPACE=(&81,(&N4,1»),DCn=H.FTOIFOOl 
UN.IT=SYSDA,SPACE=(&Bl, (IHI ,&tlX», DCS=*. FrOHOOl 
UHIT=SYSDA,SPACE=(&Bl,(&Nl,2».DCB=M.FTOlFOOl 
UNIT = S Y5 DA, S P AC E = ( & B 1, ( "Ii () ,2) ) , DCB = '" . FT 0 1 FO 0 1 

65 



//FT37FOO1
//FT38FOO1
//FT39FOO1
//FT4OFOO1
//FT41FOO0
//FT42FOO1
//

//FT43FOO1

//FT44FOO1
//FT45FOO1
//FT46FOO1
//FT47FOOl

//FT48FOO1
//FT49FOO1
//FT5OFOO!
//FT51FOO1

-//FT52FOO0

//FT53FOO1
//FT54FOO1
//FT55FOO1
//FT56FO01
//FT7OFOO0
//FT71FOO1
//FT72FOO1
//FT73FOO1
//FT74FOO1
//FT75FOO1
//FT76FO01
//FT77FOO1
//FT78FOO0
//FT79FOO1
//FT8OFOO1
//FT81FOO1
//FT82FOO1
//FT83FOO1
//FT84FOO1
//FT85FOO1
//FT86FOOl
//FT87FO01
//FT88FOO0
//FT.89FO01
//FT9OFOb1
//FT91FOO1
//FT92FOOl
//FT93FO01
//FT94FOO1
//FT95FO01
//FT96FOO1
//FT97FOO1
//FT98FO01
//FT99FOO1
//

DD
DD
DD
DD
DD
DD

DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DO
PEN

UNIT=SYSDA,SPACE=(&Bl,(&Nl5,2)),DCB=E.FTOIF0O01
UNIT=SYSDASPACE=(&Bl,(&Nl5,2)),DCB=E.FTOlFO01
UNIT=SYSDA,SPACE=(&Bl,(&NI5,2)),DCB=X.FTO1FO01
UNIT=SYSDA,SPACE=(&B2,(&N5,1)),DCB=(RECFM=FB,BUFIO=&NB2)
UNIT=SYSDA,SPACE=(&Bl,(&N4,1)),DCB=).FTOIFO0l
UNIT=SYSDA,SPACE=(&B2,(&N7,1)),

DCB=(RECFM=VBS,LRECL=X,BUFNO=&NB2,BLKSIZE=&B2)
UNIT=SYSDA,SPACE=(&B2,(&N8,1)),DCB=x.FT42FO0l
UNIT=SYSDA,SPACE=(&BI,(&NS,I)),DCB=H.FT0lFO0l
UNIT=SYSDA,SPACE=(C&BI,(&N9,1)),DCB=x.FTO1FOOI
UNIT=SYSDA,SPACE=(&Bl,(&NlO,1)),DCB=N.FTO1FOO0
UNIT=SYSDA,SPACE=(&Bl,(&NS,1)),DCB=R.FTOIF001
UNIT=SYSDA,SPACE=(&Bl,(&N1,2)),DCB=•.FT01FOOl
UNIT=SYSDA,SPACE=(&Bl,(&Nll,l)),DCB=X.FTOIF0O01

UNIT=SYSDA,SPACE=(&B,(&4N1,2)),DCB=X.FT0OFO.01
UNIT=SYSDA,SPACE=(&B1,(&NS,1)),DCB=X.FT01FOo1
UNIT=SYSDA,SPACE=(&Bl,(&NS,1)),DCB=x.FTOIFOO1

UNIT=SYSDA,SPACE=(&Bl,(&NIS,I)),DCB=).FT01FO01
UNIT=SYSDA,SPACE=(&Bl,(&NI,2)),DCB=•.FT01FOO1
UNIT=SYSDA,SPACE=(&BIC&HS,1)),DCB=X.FT0lFOO1

UNIT=SYSDA,SPACE=(&BI,(&NS,1)),DCB=(.FT01FO01
UNIT=SYSDA,SPACEC=(&Bl,(&N4,1)),DCB=i.FTO1FOO1
UNIT=SYSDA,SPACE=(&Bl,(&NI,&NX)),DCB=x.FTOIFO01
UNIT=SYSDA,SPACE=(&BI,(&N1,2)),DCB=E.FTOIFO01
UNIT=SYSDA,SPACE=(&B1,(&N4,1)),DCB=A.FTOIFO01
UNIT=SYSDA,SPACE=(&B1,(&N1,&NX)),DCB=X.FTO1FO01
UNIT=SYSDA,SPACE=(&BI,(&NI,2)),DCB=X.FT01FO01
UNIT=SYSDA,SPACE=(&B1,(&N6,2)),.DCB=•.FT01FO0I
UNIT=SYSDA,SPACE=(&BI,(&NI5,2)),DCB=).FTOIFO01
UNIT=SYSDA,SPACE=(&B1,(&NI5,2)),DCB=i.FT01FO01
UNIT=SYSDA,SPACE=C&B1,(&N15,2)),DCB=x.FT01FO01
UNIT=SYSDA,SPACE=(&B2,(&N5,1)),DCB=(RECFN=FBOUFNO=INB2)
UNIT=SYSDA,SPACE=(&B1,(&NI,&NX)),DCB=X.FTOIF001
UNIT=SYSDA,SPACE=(&Bl,(&NI,2)),DCB=3.FT01FO01
UNIT=SYSDA,SPACE=(&BI,t&Ni,1)),DCB=E.FTOIFO01
UNIT=SYSDA,SPACE=(&Bl,(&N1,&NX)),DCB=D.FT01FO01
UNIT=S.YSDA,SPACE=(&Bl,(&NI,2.)),DCB=).FT01FO01
UNIT=SYSDA,SPACE=(&BI,(&No,2)),DCB=z.FTOIFO01
UNIT=SYSDA,SPACE=(&B1,(&t115,2)),DCB=..FTO1FOO1
UNIT=SYSDA,SPACE=(&B1,(&N15,2)),DCB=M.FTOIF001
UNIT=SYSDA,SPACE=(&Bl,(&N15,2)),DCB=m.FTO1FO01
UNIT=SYSDA,SPACE=(&B2,(&N5,1)),DCB=(RECFt=FB,BUFNO=&NB2)
UNIT=SYSDA,SPACE=(&Bl,(&NI,&NX)),DCB=X.FTO1FOOl
UNIT=SYSDA,SPACE=(&BI,(&Hl,2)),DCB=E.FTOIF001
UNIT=SYSDA,SPACE=(&B1,(&N4,1)),DCB=D.FT01FO01
UNIT=SYSDA,SPACE=(&B1,(aN1,&NX)),DCB=ý4.FT01FO01
UNIT=SYSDASPACE=(&Bl,(&NI,2)),DCB=D.FTO1FOC'
UNIT=SYSDA,SPACE=(&B1,(&NS,1)),DCB=i.FTO1FO01
UNIT=SYSDA,SPACE=(&Bl,(CNS,I)),DC3=3.FTO1FO01

UNIT=SYSDA,SPACE=(&Bl,(&NS,I)),DCB=R.FTO1F001
SYSOUT=A,DCD=(RECFriH=VBA,LRECL=137,BLKSIZE=1100)

RD

//BURN EXEC BOLDVENT,
// NB11,NB2=I,BI=3520,B2=32000,N1=100,N2.=436,
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f' 

! IIFT37FOOl DO UNIT=SYSOA,SPACE=(&Bl,(&H15,2»,DCB=*.FTOlFOOl . , 
IIFT38FOOl DO UHIT=SYSDA;SPACE=(&Bl,(&H15,2»,DCB=*.FTOlFOOl 

! : I/FT39FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&N15,2»,DCB=*.FTOlFOOl 

L IIFT40FOOl DO UNIT=SYSOA,SPACE=(&B2,(&N5,1»,DCB=(RECFM=FB,BUFNO=&NB2) 
I/FT41FOOl OD UHIT=SYSDA,SPACE=(&Bl,(&N4,1»,DCB=*.FTOlFOOl 
I/FT42FOOl DD UNIT=SYSDA,SPACE=(&B2,(&N7,1», 

I r 
II DCB=(RECFM=VBS,LRECL=X,BUFNO=&NB2,BLKSIZE=&B2) J 

i, 
i L /IFT43FOOl DD UNIT=SYSDA,SPACE=(&B2,(&N8,1»,DCB=*.FT42FOOl 

IIFT44FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=*.FTOlFOOl 
j • /IFT45FOOl DD UHIT=SYSDA,SPACE=(&Bl,(&N9,1»,DCB=*.FTOlFOOl 
l IIFT46FOOl DO UHIT=SYSDA,SPACE=(&Bl,(&HlO,l»,DCB=*.FTOlFOOl i , 

IIFT47FOOl DD UHIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=M.FTOlFOOl 

p IIFT48FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&Nl,2»,DCa=M.FTOlFOOl 
IIFT49FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&Nll,l»,DCB=*.FTOlFOOl 

! : I/FT50FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&Nl,2»,DCB=M.FTOlF~Ol 
/IFT51FOOl DO UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,OCB=M.FTOlFOOl ! ' IIFT52FOOl DD UHIT=SYSDA,SPACE=(&Bl,(&HS,l»,DCB=*.FTOlFOOl 

j , 

/IFT53FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=M.FTOlFOOl ' . 
IIFT54FOOl DD UHIT=SYSDA,SPACE=(&Bl,(&Nl,2»,DCB=*.FTOlFOOl 

! ' IIFT55FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&HS,l»,DCB=*.FTOlFOOl L 
l, /IFT56FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=*.FTOlFOOl 

/IFT70FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&N4,1»,DCB=*.FTOlFOOl 

! f IIFT71FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&Hl,&NX»,DCB=*.FTOlFOOl 

! , / IFT72FOO 1 DD UHIT=SYSDA,SPACE=(&Bl,(&Nl,2»,DCB=*.FTOlFOOl 
I/FT73FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&N4,1»,DCa=*.FTOlFOOl 
I/FT74FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&Nl,&NX»,OCB=*.FTOlFOOl • If IIFT75FOOl DO UHIT=SYSDA,SPACE=(&Bl,(&Nl,2»,DCB=*.FTOlFOOl 

I i IIFT76FOOl DO UNIT=SYSDA,SPACE=(&Bl,(IN6,2»,·OCB=*.FTOlFDOl 
IIFT77FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&N15,2»,DCB=*~FTOlFOOl 

I' IIFT78FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&N15,2»,DCB=*.FTOlFOOl 
L /IFT79FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&N15,2»,DCB=*.FTOlFOOl 

IIFT80FOOl DD UNIT=SYSDA,SPACE=(&B2,(&N5,1»,DCB=(RECFM=FB,DUFNO=&HB2) 
f ' /IFTBIFOOl DD UNIT=SYSDA,SPACE=(&Bl,(&Nl,&HX»,DCB=*.FTOlFOOl ., ' . 
1· IIFT82FOOl DD UHIT=SYSDA,SPACE=(&Bl,(&Hl,2),DCB=*.FTOlFOOl , [ 

/IFT83FOOl DO UHIT=SYSDA,SPACE=(&Bl,(&N4,1»,DCB=*.FTOlFOOl 
! .. 

IIFT84FOOl DD UHIT=SYSDA,SPACE=(&Bl,(&Nl,&NX»,DCB=*.FTOlFOOl 
; ~ 

/IFT85FOOl DO UNIT=SYSDA,SPACE=(&Bl,(&Nl,2),DCB=*.FTOlFOOl 1 J 

i t IIFTB6FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&N6,2»,DCB=M.FTOlFOOl 
IIFT87FOOl DO UNIT=SYSDA,SPACE=(&Bl,(&N15,2»,DCB=*.FTOlFDOl 

1 r IIFT88FOOl DO UNIT=SYSDA,SPACE=(&Bl,(&N15,2»,DCB=*.FTDlFOOl j 

:j IIF189FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&N15,2»,DCB=*.FTOlFOOl I • 
IIFT90FDOl DD UHIT=SYSDA,SPACE=(&B2,(&H5,l»,DCB=(RECFM=FB,BUFNO=&NB2) 

" 

I' /IFT91FOOl DD UNIT=SYSDA,SPACE=(&Bl,C&Nl,&NX»,DCB=*.FTOlFOOl 

I, IIFT92FOCl DD UHIT=SYSDA,SPACE=(&Bl,(INl,2»,DCS=M.FTOlFOOl 
IIFT93FO 0 1 DD UNIT=SYSDA,SPACE=(&Bl,(&N4,1»,DCn=M.FTOlFOOl 
IIFT94FOOl DD UNIT=SYSDA,SPACE=(&Bl,(ZNl,&NX»,DCB=*.FTnlFCOl 

r ! IIFT95FOOl DD UNIT=SYSDA,SPACE=(&Bl,(ZNl,2»,DCn=*.FTOlFOOl 
I • /IFT96FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=*.FTOlFOOl 

IIFT97FOOl DD UNIT=SYSDA,SPACE=(&nl,(~NS,1»,DC3=*.FTOlFOOl 
! ' IIFT98FOOl DD UNIT=SYSDA,SPACE=(&Bl,(&HS,l»,DCB=*.FTOlFOOl i 
L IIFT99FOOl DD SYSQUT=A,DCS=(RECFM=VBA,LRECL=137,BLKSIZE=11GO) 

II PEND • L 
IIBURN EXEC BOLDVENT, 
II NBl=1.NB2=1,Bl=3520,B2=32000,Nl=lOO,N2=436, 

I r 

L 66 



// H310,N4=1,N5=192,N6=IO,NT=12,NH812,N9=109,
// IO=IO9,NH11I65,NI2=1,NI3=109,NI4=1,N15=10,
// M16=436,GOSIZE=4326K
//FT11FO01 DD UNIT=UMCTS,DISP=SHR,

// k$0365F,,,GRUPXS.FINAi
//xFT15F001 Db UNIT=UMCTS,DISP=(NEW,CATLG),

//x DSN=$0365F.OZARK.RTMARCH,SPACE=(TRK,(1O,l0),RLSE),

//x DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520)
//WFT12F001 DD UNIT=U1CTS,DISP=(OLD,PASS),
//x DSN=$0365F.RTMARCH

//GO.SYSIN DD *
=CONTROL1

R-Z MURR K CALCULATION 360 DEG C.R. AT 26 3GP X-SECT
999999 .1 --) , 1

2 6-A' 2 7 2 1 2 1 9 3 2 12 7 9 3 13 7
3 13 7 9 3 2 12 7 9 3 13 7 9 3 2 12 7 9
GRUPXS

END
DCRSPR

1

9 3 2 12 7 9
3 13 7 9 3 0

0*
END
INPUT PROCESSOR
OV RODSET
1D

$NCRN NFRN NCR NERT NSRPS NCYD NSE NOE ISV MRW MRI NSH I1$
4 2 1 12 5 1 0 0 0 0 0 0 0 8R

2D MHNR HNF ADR. ADF$
XB10C M *B11C X XC12A X )(AL7 7 E

)(HIE X x016E E
4.5982-3.1.8649-2 0.6614-2 3.6-2
6.6852-2 3.3426-2

3D HNRZ$
9 42 43 44 45 46 47 48 49 50 51 0

4D $FEH HOP Jl$
0.0 0 0 19R

5D $IF HOP IS 0 THEN NZI IS THE LAST ZONE IS SET J$
47

4D 0.25
5D +1
4D 0.5
5D +1
4D 0.75
5D +1
4D 1.
5D!+0
STOP
END
DV EN TR
001

1 0 1OR

1 0 1OR

1 0 IOR

1 0 1OR

0.0 0.5 +07 1.0 1.0
0.000005 0.000005

1 0 0 0
1 1 0 0

0 0 0
0

0
0 0 0 0 2 2

67

! ' 

I.e 
f! 
! , . , 
! r 
1 
j 

1 L 

I t 

L 
I r 
Il 

fr. 
I 1 

, , 
l I, 
l i 

I: 1 . 
i -
t t 

! r 
~ . 

! i 

! T 
1 

II 

If 

L 

// N3=lO,N4=1,N5=192,N6=lO,N7=12,NS=12,N9=109, 
// N10=109,Nll=165,N12=I,NI3=109,NI4=1,NI5=10, 
// N16=436,GOSIZE=4326K 
//FTIIFOOI DO UNIT=UMCTS,DISP=SHR, 
/ / D S N = $ 0 3 6 5 F .kR U PXs-:F-ftfA-I------?l r c-1;E, L I C. , 
//MFT15FOOl DO'UHIT=UMCTS,OISP=(NEW,CATLG), 
//M DSN=S0365F.OZARK.RTMARCH,SPACE=(TRK,(lO,lO),RLSE), 
//M DCB=(RECFM=VBS,LRECL=X,BLKSIZE=3520) 
//MFT12FOOl DD UHIT=UMCTS,OISP=(OLD,PASS), 
//M DSN=S0365F.RTMARCH 
//GO.SYSIH DD M 
=CONTROLI 

R-Z 1'1URR K CALCULATION 360 DEG C.R. AT 26 3GP X-SECT 
999999 --I ,. ·,1 

1 .' 

2 6- /1' 2 7 2 1 2 1 9 3 2 12 7 9 3 13 7 
3 13 7 9 3 2 12 7 9 3 13 7 9 3 2 12 7 9 
GRUPXS 

END 
O,CRSP,R 

0 
END 
INPUT PROCESSOR 
OV RODSEJ 
1D 

SNCRN NFRN NCR NERT NSRPS NeYD NSE NOE ISV MRW MRI NSH 
4 2 1 12 5 1 0 0 0 0 0 0 0 

20 SHNR HNF AOR ADF$ 
"BlOC * *B11C M MC12A M MAL7 * *HIE M *OI6E M 
4.5982-3 1.8649-2 0.6614-2 3.6-2 
6.6852-2 3.3426-2 

3D $ t~RZS 

9 42 43 44 45 46 47 48 49 50 51 0 
4D SFEH NOP Jl$ 

o .0 0 0 llJR 
50 $IF NOP IS o THEN HZI IS THE LAST ZONt IS SET J$ 

47 
4D 0.25 1 0 lOR 
5D +1 
4D 0.5 1 0 lOR 
5D +1 
4D 0.75 1 0 lOR 
5D +1 
4D 1. 1 0 lOR 
5D; +0 
STOP 
END 
DIJENTR 
001 

0.0 0.5 +07 1.0 

9 3 
3 13 

I1$ 
8R 

0.000005 

1 0 0 0 0 0 0 0 0 
1 1 0 0 0 0 0 0 0 2 2 

67 

1 
2 12 7 9 

7 9 3 0 

1.0 
0.000C05 



42 51 2 23 1.0
0

013
27
27

kHIA 016A ALl HIB)
"016C AL4 HID_ 016D

SSM149 SSFP NSFP
24

,"AL5 HIE 016E BE9

ALIO HIJ 016J AL6
L020

1 1

016B AL2 U234 U235 U236 U238 AL3 HIC

PU239 PU240 PU241 PU242 XE135 PM143 PM147 PM148M

HIG 016G C12B AL9
BIOC B1IC AL7 AL8

H1H 016H HII 0161

HIF 016F C12A L16

HIA 6.6852
2 2

ALl 6.0243
3 3

HIB 6.297
4 4

U234 5.191
PU239 1.0
XE135 1.0
SM149 1.0
HIC 3.7049

5 5
AL4 3.005

6 6
AL5 6.0243

7 7
HIE 6.6852

8 8
AL6 6.0243

9 9
BIOC 4.5982

10 10
AL8 6.0243

11 11
HIF 6.685

12 12
BE9 1.236

13 13
HIG 6.6852

14 14
C12B 4.9

15 15
HiI 6.68

16 16
AL1O 6.0243

17 17
HIJ 6.685

18 18
HIA 6.685

-2016A 3.3426

-2

-2016B 3.147

-6U235 4.8050
-15PU240 1.0
-15PM148 1.0

-15SSFP 1.0
--2016C 1.8525

-3HID 6.297

-2

-2016E 3.3426

-2

-3B11C 1.8649

-2

-2AL2

-4U236
-15PU241
-15PM147
-15NSFP

-2

-2016D

3.005

2.466
1.0
1.0
1.0

3.147

-3

-6U238 2.739
-15PU242 1.0
-15PM148M 1.0

-15AL3 2.5643

-5
-15
-15

-2

-2

-2

-2

-2016F

-1LI6

-2016G

-2AL9

-20161

-2

-2016J

-2016A

3.34

1.31

3.3426

1.3

3.34

3.34

3.34

-2AL7 3.60

-2

-6

-2

-2H1H 3.35

-2C12A 0.66 -2

-3016H 1.675 -3

-2

-2

-2

6,q 6 ý

r; 
I ' 
Ii 42 51 2 23 1.0 e 0 

fl 
013 

27 
27 

\ "RIA 016A All H1B ' 016B AL2 U234 U235 U236 U238 AL3 HIe 
If ,~ 016C AL4 ~JJL 0160 PU239 PU240 PU241 PU242 XE135 Pf1143 PM147 pm48M 
!l C_srU49 SSFP NSFP 

,'"\24 

rr ~AL5 ..- HIE 016E BE9 HIG 016G C12B AL9 H1H 016H HlI 0161 
1 i ALlO HIJ 016J AL6 BlOC BllC AL7 AL8 HIF 016F C12A LI6 Ii 

L 02 0 

I; 1 1 
H1A 6.6852 -2016A 3.3426 -2 

, 
2 2 

All 6.0243 -2 
fI 3 3 L H.!.S 6.297 -2016B 3.147 -2AL2 3.005 -3 

4 '+ 
I f U234 5.191 -6U235 4.8050 -4U236 2.466 -6U238 2.739 -5 :L...:... 
i, 
! l PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15 

XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15Pf'1143M 1.0 -15 

I! SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2 

L HIC 3.7049 ··2016C 1.8525 -2 
5 5 

r r 
AL4 3.005 -3HIO 6.297 -20160 3.147 -2 • 6 6 

Il AL5 6.0243 -2 
7 7 

r ! HIE 6.6852 -2016E 3.3426 -2 
I L 8 8 

AL6 6.0243 -2 

IF 9 9 

It BlOC 4.5982 -3B11C 1.8649 -2AL7 3.60 -2C12A 0.66 -2 

~ t 
10 10 

j ~ AL8 6.0243 -2 
'J ' 
! .... 

11 11 .. 
HIF 6.685 -2016F 3.34 -2 

! : 12 12 
BE9 1. 236 -lLI6 1. 31 -6 

13 13 

If HIG 6.6352 -20l6G 3.3426 -2 

L 14 14 
C12S 4.9 -2AL9 1.3 -2HlH 3.35 -3016H 1. 675 -3 

If 
15 15 L HlI 6.68 -2016I 3.34 -2 
16 16 

If HID 6.0243 -2 
l 1 p- 17 

HIJ 6.685 -2016J 3.34 -2 

Ii 
18 18 

HIA 6.685 -2016A 3.34 -2 

t ~ && 6~ 



003.
7 1 2 2 2

0.0 0.0
4 11

0.08406 0.2
9 42 43 44 45 46 47 48 49 50 51
4 R-Z GEOMETRY MESH00

4
1

2
0
1
1
1

005
1
1
1

1
1
1
7
1

1
1
1
1
1
1
1
1
1

12
0
1
2

.3
4
5
6
7
8
9

10
11
12
13
14
15
16

17
18
19
20
21
22

5.715
.3302
.488
.316
20. 0
3.83
1.905

1 1.041
11 3.6322

1 .0963
4 22.58
1 4.445
1 3.518
2 6.985

1 .1741

1
3
1
2
1
1

.3302
.255
.478
8.89
3.132
4.445

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

1
2
3
4
5
6

8
9

10
ii
12
13
14
15
16
17
18
19
20
21
41

18
18

3
3
3
3
3
3
3

3
3
3
3

18
18
18

1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2

2
2

1
1
2
1

18
18
19
20

4.
4
4
4
4

22

220
19
19
18
18
18

1.

2
.3

4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
2.2

18
18
19
20
24
24
24
24
24
25

.26
20
19
19
18
18
18

18
18
19
20
27
27
27
27
27
28
29
20
19
19
18
18
18

18
18
19

20
30
30
30
30
30
31
32
20
19
19
18
18
18

18
18
19
20
33
33
33
33
33

34
35
20
19
19
18
18

18
18'

19
20
36
36
36
36
36
37
-38-
20
19
19
18
18

18
18
19
20
39
39
39
39
39
40

A i
20
19
19
18
18

18
18

5
5
5
5
5
5
5
5
5
5
5
5

18
18

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

1
1
.1

2
1
6
1

7
7
7
7
7
7
7T
7
7
7
7
7
7
7
7
7

.3302

.3302

.0963
2.54
1.905
18.74
2.54

1
1

2
4
2
8
3

.3302

.1311

.488
13.176
5.710
20.32
20.0

8
1
4

2.6416
.96
6.884

9
9
9

42
143
44
45
46
47
48
49
50
5 1'

7
7
7

9
9
9

42
43
44
45
46
47
48
49
50
51

7
7
7

9
9
9

42
43
44
45
46
47
48
49
50
51

7
7
7

11
11
11
11
11
11
11
11
11
11
11
11
11

7
7
7

11
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

13
13.
13
13
13
13
13
13
13
13
13
13
13
13
13
13

13
14
14
14
14
14
14f
14
14
14
14
21
21
21
21
13

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

15
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

18 18 18 18 6 7 7 7 7 7 11 13 13 15 16 17

2 5.710
1 1.905

1.0
1.0
1.0
1.0
1 .0
1.0
1 .0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1 .0
1.0
1 .0
1 .0
1.0
1.0
1.0
1.0

r·'" 
1 ' 
I 
l ~ 

r ' , 
I ~ 

i ; 
f ' 
i 
; ; 
;( i. 

I r 
i i· 

fie 
t l 

f ; 
j 
I, 

! : 

.. 
1 
i 
i :: 

.. , . 

I' 
t ; 

f :' 

I 
l l 

! ' L. 
I . 
L 

! r 
[ : 
l l 

003. 
7 1 2 2 .2 4 11 

0.08406 o • 0 0.0 
9 42 43 44 45 46 47 4a 49 50 51 

004 
4 5.715 
1 .3302 
2 .488 
1 .316 
1 20.0 
1 3.83 
1 1. 905 

005 

R-Z GEOMETRY MESH 
1 1.041 1 .1741 

11 3.6322 
1 .0963 
4 22.58 
1 4.445 
1 3.518 
2 6.985 

1 .3302 
3 .255 
1 .478 
2 8.89 
1 3.132 
1 4.445 

0.2 

.1 .3302 
1 .3302 
.1 .0963 
2 2.54 
1 1.905 
6 18.74 
1 2.54 

1 .3302 
1 .1311 
2 .488 
4 13.176 
2 5.710 
8 20.32 
3 20.0 

8 2.6416 
1 .96 
4 6.884 

2 5.710' 
1 1.905 

1 
1 
1 
1 
1 
1 
1 
1 

2 18 18 18 18 18 18 18 18 18 
2 18 18 18 18 18 18 1~ 18 18 
2 3 19 19 19 19 19 19 19 5 
2 3 20 20 20 20 20 20 20 5 
2 3 4 24 27 30 33 36 39 5 
2 3 4 24 27 30 33 36 39 5 
2 3 4 24 27 30 33 36 39 5 
2 3 4 24 27 30 33 36 39 5 

6 7 9 9 9 11 11 13 13 15 15 17 
6 7 9 9 9 11 12 13 14 15 16 17 
6 7 .9 9 9 11 12 13 14 15 16 17 
6 7 42 42 42 11 12 13 14 15 16 17 
6 7 143 43 43 11 12 13 14 15 16 17 
6 7:44 44 44 11 12 13 14 15 16 17 
6 . 7 45 45 45 11 12 1:) 14 15 16 17 
6 7 46 46 46 11 12 13 14 15 16 17 

1 2 3 4 24 27 30 33 36 39 5 6 
\ 

1 2 3' 22 25 28 31 34 37 40 5 6 
1 2 3 \23 26 29 32 3.? 31LtrJ. 5 6 
1 2 3 ~~ 20 20 20 20 20 20 5 6 
1 2 3 19 19 19 19 19 19 19 5 6 
1 2 3 19 19 19 19 19 19 19 5 6 
1 2 18 18 18 18 18 18 18 18 18 6 
1 2 18 18 18 18 18 18 18 18 18 6 
1 2 18 13 18 18 18 18 18 18 18 6 

012 
o 
J. 1 1 1 1.0 
2 2 1 2 1.0 
3 3 1 ,3 1.0 
4 4 1 4 1.0 
5 5 1 5 1.0 
6 6 2 6 1.0 
7 7 2 7 1.0 
8 8 2 8 1.0 
9 9 2 9 1.0 

10 10 
1111 
12 12 
13 13 
14 14 
15 15 
16 16 
17 17 
18 18 
19 19 
20 20 
21 21 
22 41 

2 10 
2 11 
2 12 
2 13 
2 14 
2 15 
2 1(> 
2 17 
1 18 
1 19 
1 20 
2 21 
1 22 

'-' 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

7 47 47 47 11 12 13 14 15 16 17 
7 48 43 48 11 12 13 14 15 16 17 
7 49 49 49 11 12 13 14 15 16 17 
7 50 50 50 11 12 13 21 15 16 17 
7 51' 51 51 11 12 13 21 15 16 17 
7 7 7 7 7 12 13 21 15 16 17 
7 7 7 7 7 12 13 21 15 16 17 
7 7 7 7 7 12 13 13 15 16 17 
7 7 7 7 7 11 13 13 15 16 17 



19 19
HIC 5.971

.20 20
HIC 3.748

21 21
C12B 4.404

22 41
U234 5.191
PU239 1.0
XE135 1.0
SM149 1.0
HIC 3.7049

42 51
BlOC 4.5982

-2016C 2.985

-2016C 1.874

-2AL3 5.98

-2ALl 2.60

-2AL9 1.4669 -2H1H 4.847

-3

-2

-3016H 2.423

-6U238 2.739
-15PU242 1.0
-15PM148M 1.0
-15AL3 2.5643

-2ClA 0.66

-3

-6U235
-15PU240
-15PM148
-15SSFP

-2016C

4.8050
1.0
1.0
1.0
1.8525

-4U236
-15PU241
-15PM147
-15NSFP

-2

2.466
1.0
1.0
1.0

-5
-15
-15

-2

-2-3B11C 1.8649 -2AL7 3.60

END
DUTLIN
RRTINS

0.5
0 1 0 48

+7

1 1 0 2 7

BLANK
END

INPUT PROCESSOR
OV FPRINT
ID 2 0 0 1
2D MPWDINTM 0 0 0
2D NFISSORA 0 0 0

STOP
END
DUTLIN
EXPINS 0 51

32.5
0 40
0.0

0 .0000

0 3 1].
1

0 0 0
0 a1 a

BLANK
END
INPUT PROCESSOR
OV EXPOSE
ID / FILE REFERENCE INFORMATION
0 19 0 1 0 3 5 5 0 0 0 12 0 43 0 6R
2D / TITLE AND NUCLIDE NAMES
X DEPLETION MODULE TEST WITH 8 HEAVY METALS + 7 FP'S
XU234 X XU235 X XU236 X NU238 X XPU239 X XPU240 X (PU241 X XPU242 A

70

P 
It 

I r , . 

1 ' 
Ii 

f r 
I' 
I, 
J; 
I i 

I r 
'j 

! L 

! I 
L 

r: 
! i 
I ~ 

f ;: 

j' 
i l 

f , 
~ ; 
I' 
i r 

! r 
1 
j • 

I : 

Ii 

I 
l b 

I' 
L 

19 19 
H1C 5.971 

20 20 
H1C 3.748 

21 21 
C12B 4.404 

22 41 
U234 5.191 
PU239 1.0 
XE135 1.0 

-2016C 2.985 

-2016C 1.874 

-2AL9 1.4669 

-6U235 4.8050 
-15PU240 1.0 
-15PM148 1.0 

-2AL3 5.98 

-2ALl 2.60 

-2H1H 4.847 

-4U236 2.466 
-15PU241 1. 0 
-15PM147 1. 0 

SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 
HIe 3.7049 -2016C 1.8525 -2 

42 51 
BlOC 4.5982 -3BI1C 1.8649 -2AL7 3.60 

END 
DUnIN 
RRTINS o 1 0 48 

0.5 

BLANK 
END 

+7 

INPUT PROCESSOR 
OV F?RINT 
!C2001 

1 

2D *PWDINT* 0 0 0 
2D *FISSOR* 0 0 0 

STOP 
END 
Dun IN 
EXPINS a 51 0 40 

BLANK 
END 

32.5 

o 3 1 1 
1 

INPUT PROCESSOR 
OV EXPOSE 

0.0 

1 

1 0 

o 

ID / FILE REFERENCE INFORMATION 

o 

o 19 0 1 0 3 5 5 0 0 0 12 0 43 0 6R 
2D / TITLE AND NUCLIDE NAMES 

0.0000 

o 0 
o 0 

-3 

-2 

-3016H 2.423 -3 

-6U238 2.739 -5 
-15PU242 1 .. 0 -15 
-15PM148M 1.0 -15 
-15Al3 2.5643 -2 

- 2 C 12,A 0 . 6 6 -2 

227 

* DEPLETION MODULE TEST WITH 8 HEAVY METALS + 7 FP'S * 
*U234 * *U235 * *U236 * *U238 * *PU239 * *PU240 * *PU241 * *PU242 * 

70 

• 



XXE135 X XPM147 X MPM148 )( XPM148M1E XSM149 X
XBIIC A XBE9 X )(L16 X

3D / REFERENCE DATA
0.0/
257

9 10 13 14 15 /

7 9 10 11 12
4D / DECAY DATA
1.495-09 2.118-05 8.378-09 1.488-06 1.943-07
5D / FISSION PRODUCT YIELD DATA
0.0641 0.072 0.065
0.027 0.027 0.027
0.013 0.013 0.013
1.5466 1.5466 1.5011
0.0134 3R
6D / CHAIN DATA FOR MATRIX EXPONENTIAL

122 232 451 562 672782
15 14 2 10 11 100002 10 12 900002

16 17 2 18 19 3
8D / BASIC DATA
4252627280 0

122230 /

XNSFP XE XSSFP xE X4B1C X

11 13 2

9 0 /
10 900002
10 100002
15 2 14 0
16 2 17 0
18 3 19 0

STOP
END
DUTLIN
RODINS

12
11

/
/

0

3
BLANK
END
D iTLIN
RODINS

BLANK
END
DUTLIN
RODINS

BLANK
END
DUTLIN
RODINS

BLANK
END

2 130 /

2 -13 0 /

/

0 6 0 24

1

0 6 0 24

2

0 6 b 24

3

0 6 0 24

4

1

3 1

3 1

3 1

71

r ' lEXE135 lE *PM147 lE lEPM148 lE *PM 148r'llE lESM149 lE *NSFP * *SSFP * *BI0C lE Ie *B11C * lEBE9 lE *LI6 * 
P 

3D / REFERENCE DATA 

I ~ o . 0 / 

2 5 7 
9 10 13 14 15 / 

I r 7 9 10 11 12 i : 
I L 4D / DECAY DATA 

1.495-09 2.118-05 8.378-09 1.488-06 1.943-07 

P 5D / FISSION PRODUCT YIELD DATA 
j. 0.0641 0.072 0.065 
I " 0.027 0.027 0.027 

rr 0.013 0.013 0.013 
1.5466 1.5466 1. 5011 

I i 0.0134 3R 
6D / CHAIN DATA FOR MATRIX EXPONENTIAL 

r ~ 1 2 2 2 3 2 4 5 1 5 6 2 6 7 2 7 8 2 11 13 2 
t I 15 14 2 10 11 100002 10 12 900002 

16 17 2 18 19 3 
I r 8D / BASIC DATA 
1 : 4 2 5 2 6 2 7 2 8 0 / 
t , 

1 2 2 2 3 0 / 

f : 
9 0 / 

, 10 900002 12 2 13 0 / 
J, 
l • 10 100002 11 2 -13 0 / 

[[e 
15 2 14 0 / 

16 2 17 0 / 

18 3 19 0 0 / 

STOP 
r , END Ii , , DUTLIN j, 

t 1 
RODINS 0 6 0 24 

r T 
j, 3 1 1 ~ . 
i, , . BLANK 

END 
f r DdTL IN j 1 

L RODIHS 0 6 0 24 

P 3 2 1 
1 ' BLANK Ii 

END 

f f 
DUTLIN 

l' RODINS 0 6 0 24 
i: ,. 

3 3 1 

! " BLANK 
L END 

DUTL IN 

! ' RODINS 0 6 0 24 

lle 3 4 1 
BLANK 

I' END 
l • 

, , 
71 _ l 



//x//x0365FR JOB (6365LH,. ,'KIM'I,MSGLEVEL=(I,I)
//xxJOBPARM T=56,LINES=30,R=4400
//*XXEQ IDLE
//$036.5FZ JOB (0365LH, .<.),'KIM',MSGLEVEL=(1,1),USER=6
/AJOBPARM T=3,LINES=6,R=4400
/XROUTE PRINT RMT44

//BOLDVENT PROC GOSIZE=4326K,MODULE=SCALE,
/ NBI=I, NB2=1,BI=3520,B2=32000,NX=2,NS=50,NI=1I0,
// N2=436,N3=1O,N4=1,N5=192,N6=10,N7=12,N8=12,N9=109,
// NI=109,NI1=165,NI2=1,NI3=109,NI'4=1,N15=10,
/I N16=436
//GO EXEC PGM=&MODULE,REGION=&GOSIZE
//STEPLIB DD DISP=SHR,UNIT=UMCTS,DSH=$0365F.BOLD.VENTURE.LOAD
// DD DSN=UM.FORTRAN.COMIPLIB,DISP=SHR

//PRINT
//FTO1FO01
1/

//FT02FO01
//FTO3FO01
//FTO4FO01

//FT05FO01

//

//FTO6FO01
//FTO7FO01
//FTO8FO01
//FTO9FO01
//FT10FO01.
//FTiFO01
//FT12FO01
//FT13FO01
//FT14FO01
//.FT15FOO1
//FT16FO 01
//FT17FO01
//FT18FO01
//FT19FO01
//FT20FO01
//FT21FO01
//FT22FO01
//FT23F001
//FT24FO01
//FT25FO01
//FT26F001
//FT27FO01
//FT28FO01

//FT29FO01
/'FT3OFO01
//FT31FO01
//FT32FO01
//FT33FO01
//FT34FO01
//FT35F001
//FT36FO01

DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=1100)
DO UNIT=SYSDA,SPACE=(&B1,(&NS,1)),

DCB=(RECFM=VBS,LRECL=X,BUFNO=&NBI,BLKSIZE=&B1)
DD UNIT=SYSDA,SPACE=(&B1,(&NS,I)),DCB=X.FTOIFO01
DD UNIT=SYSDA,SPACE=(80,(10)),DCB=(RECFM=F,BLKSIZE=80)
DD UNIT=SYSDA,SPACE=(3200,(&Nl,&NX)),

DCB=(RECFM=FBS,LRECL=80,BLKSIZE=3200)
DD UNIT=SYSDA,SPACE=(3120,(200,100)),

DCB=(RECFM=FB,BUFNO=1,LRECL=80,BLKSIZE=3120)
DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=1100)
DD SYSOUT=B,DCB=(RECFM=F,BLKSIZE=80)
DD UNIT=SYSDA,SPACE=(&B1,(&N1,2)),DCB=x.FTOIFO01
DD UNIT=SYSDA,SPACE=(&B1,(&NS,I)),DCB=M.FTOIFO01
DD UNIT=SYSDA,SPACE=(&B1,(&NS,1)),DCB=x.FT01FO01
DD UNIT=SYSDA,SPACE=(&B1,(&N1,&NX)),DCB=x.FTOIF001
DO UNIT=SYSDA,SPACE=(&Bl,(&NI,&NX)),DCB=4.FTOIFO01
DO UNIT=SYSDA,SPACE=(&Bl,(&N1,2)),DCB=E.FTOIF001
DD UNIT=SYSDA,SPACE=(&B1,(&NS,1)),DCB=•.FT01FO0O
DD UNIT=SYSDA,SPACE=(&B1,(&NS,1)),DCB=).FTO1FOO1
DD UNIT=SYSDA,SPACE=(&B1,(gtlI,&NX)),DCB=)E.FTO1FO01
DD UNIT=SYSDA,SPACE=(&Bl,(&N16,1)),DCB=E.FTOIFO01
DD UNIT=SYSDA,SPACE=(&B1,(&NI6,1)),DCB=N.FTOIFO01
DD UNIT=SYSDA,SPACE=(&BI,(&NS,I)),D.CB=).FTOIFO01

DD UNIT=SYSDA,SPACE=(&B1,(&Nl3,1)),DCB=E.FTOIFO01
DD UNIT=SYSDA,SPACE=(&B1,(&N1,2)),DCB=E.FT01FOOI
DD UNIT=SYSDA,SPACE=(&B1,(&lAS,1)),DCB=).FTOIFOO1
DD UNIT=SYSDA,SPACE=(&Bl,(&N3,1)),DCB=(RECFM=FB,BUFNO=&flB1)
DD UNIT=SYSDA,SPACE=(&Bl,(&NZ,1)),DCB=(RECFM=FB,BUFNO=&N2)
DD UNIT=SYSDA,SPACE=(&B1,(&N12,1)),DCB=(RECFri=FB,BUFNO=&NB1)
DD UNIT=SYSDA,SPACE=(&B1,(&Nl12,1)),DCB=(RECFI1=FB,BUFNO=&NB1)
DD UNIT=SYSDA,SPACE=(&B1,(&N2,1)),DCB=(RECFM=FB,BUFNO=&NB2)

DD UNIT=SYSDA,SPACE=(&B1,(&N2,1)),DCB=CRECFM=FB,BUFHO=aNB2)
DD UNIT=SYSDASPACE=(&B1,(&i114,1)),DCB=(RECFM=FB, BUFNO=?.NB2)
DD UNIT=SYSDA,SPACE=(&0B,(&Nl,2)),DC3=X.FT0IF01

DD UNIT=SYSDASPACE=(&B1,(&4N,&NX)),DCB=!.FTO!FO01

DD UNIT=SYSDA,SPACE=(ýCBl,(&N1,2)),DC3=).FTOIF001
DD UNIT=SYSDA,SPACE=C&B1,(•N4,1)),DCB=x.FTOiFO01
DD UIIT=SYSDA,SPACE=(&B1,(&!11,&ýN)),DCB=•.FT01-FO01
DD UNIT=SYSDA,SPACE=(&B1,(&,1,2)),DCB=*.FTO1FO01
DD UNIT=SYSDA,SPACE=(&BI,(&N6,2)),DCB=x.FTOIF00!
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//M//M$0365FR JOB (6365LH, ,'KIM';MSGLEVEL={l,l) 
//M*JOBPARM T=56,LINES=30,R=4400 
/ nlEXEQ IDL E 
//$036.5FZ JOB (0365LH, .. ), 'KIM' ,MSGLEVEL=(1,l),USER=6 
/MJOBPARM T=3,LINES=6,R=4400 
/MROUTE PRINT RMT44 
//BOLDVEHT PRoe GOSIZE=4326K,MODULE=SCALE, 
// NBl=1,NB2=1,Bl=3520,B2=32000,NX=2,NS=50,Nl=lOO, 
// N2=436,N3=lO,N4=1,N5=192,N6=10,N7=12,N8=12,N9=109, 
// NIO=109,Nll=165,N12=1,N13=109,Nl~=1,N15=lO, 
// N16=436 
//GO EXEC PGM=&MODULE,REGION=&GOSIZE 
//STEPLIB DD DISP=SHR,UHIT=UMCTS,DSN=$0365F.BOLD.VENTURE.LOAD 
// DD DSN=UM.FORTRAN.COMPLIB,DISP=SHR 
//PRIHT DD SYSOUT=A,DCB=(REeFM=VBA,LRECL=137,BLKSIZE~1100) 

//FTOIFOOI 
// 

/ /FT02FO 0 1 
//FT03FOOl 
//FT04FOOl 
// 

//FT05FOOl 
// 

//FT06FOOl 
//FT07FOOl 
//FT08FOOl 
//FT09FOOl 
//FTlOFOOl 
//FTllFOOl 
//FTl2FOOl 
//FTl3FOOl 
//FTl4FOOl 
/ /FTl5FO 0 1 
//FTl6FOOl 
//FT17FOOl 
//FT18FOOl 
//FT19FOOl 
//FT20FOOl 
//FT2lFOOl 
//FT22FO 0 1 
//FT23FOOl 
//FT24FOOl 
//FT25FOOl 
//FT26FOOl 
//FT27FOOl 
//FT23FOOl 
//FT29FOOl 
//FT30FOOl 
/IFT31FOOl 
//FT32FOOl 
/IFT33FOOl 
//FT34FOOl 
//FT35FOOl 
//FT36FOOl 

DD 

DD 
DD 
DO 

DO 

DO 
DD 
DO 
DD 
DO 
DD 
DD 
DI) 
DO 
DO 
DO 
DO 
DO 
DO 
DD 
DD 
DD 
DD 
DD 
DD 
DD 
DO 
DD 
DD 
DO 
DO 
DD 
DD 
DD 
DD 
DD 

UNIT=SYSDA,SPACE=(&Bl,(&NS,l», 
DCB=(RECFM=VBS,LRECL=X,BUFNO=&NBl,BLKSIZE=&Bl) 

UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(80,(lO»,DCB=(RECFM=F,BLKSIZE=aO) 
UNIT=SYSDA,SPACE=(3200;(&Nl,&NX», 

DCB=(RECFM=FBS,LRECL=80,BLKSIZE=3200) 
UNIT=SYSDA,SPACE=(3120,(200,lOO», 

DCB=(RECFM=FB,BUFNO=1,LRECL=80,BLKSIZE=3120) 
SYSOUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=1100) 

SYSOUT=B,DCB=(RECFM=F,BLKSIZE=SO) 
UNIT=SYSDA,SPACE=(&Bl,(&Hl,2»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=M.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&Nl,&NX»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&Nl,&HX»,DCB~*.FTOlFOOl 

UNIT=SYSDA,SPACE=(&Bl,(&Nl,2»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCS=H.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&Nl,&NX»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&N16,1»,DCS=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&N16,1»,DCB=M.FTOlFOOl 
UNIT=SYSDA,SPACE~(&Bl,(&NS,l»,DCB=*.FTOlFOOl 

UNIT=SYSDA,SPACE=(&Bl,(&H13,1»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&Nl,2»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=M.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&N3,1»,DCB=(RECFM=FB,BUFNO=&NB1) 
UHIT=SYSDA,SPACE=C&Bl,C&N2,l»,DCB=(RECFM=FB,BUFNO=&NB21 
UNIT=SYSDA,SPACE=(&Bl,(&N12,1»,DCB=(RECFM=FB,BUFNO=&N81) 
UNIT=SYSDA,SPACE=(&Bl,(&N12,1»,DCB=(RECFM=FB,BUFNO=&H81) 
UNIT=SYSDA,SPACE=(&Bl,(&N2,1»,DCB=(RECFM=FB,BUFNO=&NB2) 
UNIT=SYSDA,SPACE=(&Bl,(&N2,1»,Dcn=(RECFM=FB,BUFNO=:NB2) 
UNIT=SYSDA,SPACE=(&Bl,(&N14,1),DCS=(RECFM=FB,BUFNO=&N32) 
UNIT=SYSDA,SPACE=(&Bl,(~Nl,2»,DCB=*.FTOlFOGl 

UHIT=SYSDA,SPACE=(&Bl,(&Nl,&NX»,DCB=*.FTOlFOCl 
UNIT=SYSDA,SPACE=(&Bl,(&Nl,2»,DCS=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&31,(&N4,1»,Dca=*.FTOIFOOl 
UrH T =S YSDA, SP ACE= (& B 1, (ltll , &NX) ) , DCB =;< . FT 0 I-FO a 1 
UNIT=SYSDA,SPACE=(&Bl,(&Nl,2»,DCB=*.FT~lFOCl 

UNIT=SY5DA,SPACE=(&Bl,(&N6,2»,DCB=~.FTOlFOOl 
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//FT37FOO1
//FT38FOO1
//FT39FOO1
//FT4OFOO1
//FT41FOOl
//FT42FO01

//FT43FOO1
//FT44FOO1
//FT45FO01
//FT46FO01
//FT47FOOI
//FT48FO01

//FT49FOO1
//FT5OFO0I
//FT51FOO1
//FT52FO01
//FT53F001
//FT54FO01
//FT55FOO1
//FT56FO01
//FT96FO01
//FT97FO01
//FT98FO01
//FT99FOO1

DD
DD
DD
DD
DD
DD

DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD

UNIT:SYSDASPACE=(&.B,(&115,2)),DCB=).FT01FO01
UNIT=SYSDASPACE=(&B1,(&N15,2)),DCB:•.FT01FOO1
UNIT=SYSDASPACE=(&Bl,(&NI5,2)),DCB=D.FTOIFO01
UNIT=SYSDASPACE=(&B2,(&N5,1)),DCB=(RECFM=FB,BUFNO=&NB2)
UNIT=SYSDASPACE=(&B1,(&N4,1)),DCB=X.FT01FO01
UNIT=SYSDASPACE=(&B2,(&N7,1)),

DCB=(RECFM=VBS,LRECL=X,BUFNO=&NB2,BLKSIZE=&B2)
UNIT=SYSDA,SPACE=(&B2,(&N8,1)),DCB=:.FT42FOO1
UNIT=SYSDA,SPACE=(&Bl,(&NS,1)),DCB=•.FTOIF001
UNIT=SYSDA,SPACE:(&Bl,(&N9,1)),DCB=x.FTOIF001
UNIT=SYSDA,SPACE=(&B1,(&NIO,1)),DCB=3.FT01FOO1
UNIT=SYSDA,SPACE=(&Bl,(&NS,I)),DCB=K.FT01FOOI
UNIT=SYSDA,SPACE=(&B1,(&N1,2)),DCB=a.FTOIF001
UNIT=SYSDA,SPACE=(&Bl,(&Nll,1)),DCB=)E.FT01FO01
UNIT=SYSDA,SPACE=(&B1,(&NI,Z)),DCB=W.FTOIF001
UNIT=SYSDA,SPACE=(&B1,(&NS,1)),DCB=z.FT01FO01

UNIT=SYSDA,SPACE=(&B1,(&NS,I)),DCB=. FTOIFOO1
UNIT=SYSDA,SPACE=(&Bl,(&HS,1)),DCB=E.FTOF001
UNIT=SYSDA,SPACE=(&B1,(&N1,2)),DCB=X.FT01FO01
UNIT=SYSDA,SPACE=(&B1,C&NS,1)),DCB=i.FT01FO01
UNIT=SYSDA,SPACE=(&B1,(&NS,I)),DCB=N.FTOIF001
UNIT=SYSDA,SPACE=(&B1,(&NS,I)),DCB=X.FTOI0F01
UNIT=SYSDA,SPACE=(&B1,(&NS,I)),DCB=X.FTO1FOO1
UNIT=SYSDA,SPACE=(&B1,(&NS,1)),DCB=x.FT1FO01

SYSOUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=1100)

// PEND
//BURN EXEC BOLDVENT,
// NBI=1I,NB2=1,BIB3520,B2=32000,NI=100,N2=436,
// N3=10,N4=1,N5=192,N6=10,N7=12.,N8=12,Ng=109,
// NIO=109,N11:I65,NI2:1,NI3=109,NI141,N15=10,
// N16=436,GOSIZE=4326K
//GO.FT11FOO1 DD UNIT=UMCTS,DISP=SHR,
// DSN=$0365F.GRUPXS.FINAL
//GO.SYSIN DD
=CONTROL1
THETA-R CASE 'FRESH 1270 + DEPLETED(1600) 775',180 DEGREE
999999 1

2 6 2 7 2 1 13 0
GRUPXS

END
DCRSPR

END
DVENTR
001

1

0.00 1.0 +07 0.0 0.008200
0.000005 0.000005

1 0 0 0
0 0 0 0

003
8 3 3 1

2.2685 -3
004

0
0

0 0
0 0

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

2 1 1 1 0 0

THETA-R GEOMETRY MESH
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//FT37FOO1 
//FT38FOO1 
//FT39FOOl 
/IFT40FOOl 
//FT41FOOl 
//FT42FOOl 

DO 
DO 
DD 
DO 
DO 
DO 

UNIT=SYSDA,SPACE=(&B1,(&N15,2»,DCB=*.FT01F001 
UNIT=SYSDA,SPACE=(&B1,(&N15,2»,DCB=*.FTOIFOOl 
UNIT=SYSDA,SPACE=(&B1,(&N15,2»,DCB=*.FT01FOOl 
UNIT=SYSDA,SPACE=(&B2,(&H5,l»,DCB=(RECFM=FB,BUFNO=&NB2) 
UNIT=SYSDA,SPACE=(&Bl,(&N4,!»,DCB=*.FTOlF001 
UNIT=SYSDA,SPACE=(&B2,(&H7,1», 

// 

//FT43FOO1 
//FT44F001 
//FT45FOOl 
//FT46FOOl 
//FT47FOO1 
//FT48FOO1 
//FT49FOO1 
//FT50FOOl 
//FT51FOO1 
//FT52FOO1 
IIFT53FO 0 1 
//FT54F001 
//FT55FOOl 
//FT56F001 
//FT96F001 
//FT97F001 
//FT98FOO1 

DD 
DD 
DD 
DD 
DD 
DO 
DO 
DD 
DD 
DO 
DD 
DD 
DO 
DD 
DD 
DO 
DO 

DCB=(RECFM=VBS,LRECL=X,BUFNO=&NB2,BLKSIZE=&B2) 
UNIT=SYSDA,SPACE=(&B2,(&N8,l»,DCB=*.FT42FOOl 
UNIT=SYSDA,SPACE=(&B1,(&NS,1»,DCB=*.FT01F001 
UNIT=SYSDA,SPACE=(&Bl,(&N9,l»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&NlO,l»,DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&B1,(&NS,1)},DCB=*.FTOlFOOl 
UHIT=SYSDA,SPACE=(&Bl,(&N1,2»,DCa=M.FTOlF001 
UNIT=SYSDA,SPACE=(&B1,(&Nl1,1»,DCB=*.FTOl~OOl 

UNIT=SYSDA,SPACE=(&Bl,(&Nl,2»,DCB=*.FTOlF~01 

UNIT=SYSDA,SPACE=(&B1,(&HS,1»,DCB=*.FT01FOOl 
UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=*.FTOlFOOl 
UNIT=SYSOA,SPACE=(&B1,(&HS,l»,DCB=*.FTOIF001 
UNIT=SYSDA,SPACE=(&B1,(&N1,2»,DCB=*.FT01F001 
UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCa=*.FTOlFdol 
UNIT=SYSDA,SPACE=(&Bl,(&NS,1»,DCB=*.FT01FOOl 
UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=*.FTOlF001 
UNIT=SYSDA,SPACE=(&Bl,(&NS,1)),DCB=*.FTOlF001 
UHIT=SYSDA,SPACE=<&Bl,(&HS,l»,DCB=*.FTOlFOOl 

//FT99FOO 1 DO SYSOUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=1100) 
// PEND 
//BURN EXEC BOLDVENT, 
// NBl=1,NB2=1,Bl=3520,B2=32000,Nl=100,N2=436, 
// N3=lO,N4=1,N5=192,H6=lO,N7=12~N8=12,N9=109, 
// NIO=109,Nll=165,N12=1,N13=109,N14=1,N15=10, 
// N16=436,GOSIZE=4326K 
//GO.FT11FOOl DO UNIT=UMCTS,DISP=SHR, 
// DSN=$0365F.GRUPXS.FINAL 
//GO.SYSIN DO JoE 

=CONTROLl 
THETA-R CASE 'FRESH 1270 + DEPLETED(1600) 775',180 DEGREE 
999999 

2 6 2 7 2 1 13 0 
GRUPXS 

END 
DCRSPR 

0 
END 
DVENTR 
001 

1 0 a 0 0 00 

1 

o • 00 1.0 

o 0 

+07 0.0 
0.000005 

00000 0 0 0 0 0 0 0 0 0 0 a a 
003 
33312 1 1 1 0 0 

2.2685 -3 
004 THETA-R GEOMETRY MESH 
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1 

0.008200 
0.000005 



2 .2618 2 .2618 2 .2618 2 .2618 2 .2618 2 .2618
2 .2618 2 .2618 2 .2618 2 .2618 2 .2618 2 .2618

4 5.715 1 1.041 1 .1741 1 .3302 1 .3302 1 .3302
1 .3302 1 .3302 1 .3302 1 .3302 1 .3302 1 .3302
1 .3302 1 .3302 1 .3302 1 .3302 1 .3302 1 .3302
1 .3302 1 .3302 1 .3302 1 .3302 1 .3302 1 .3302
1 .3302. 1 .3302 1 .3302 1 .1311 1 .96 2 .488
1 .0963 3 .255 1 .0963 2 .488 4 6.884 1 .316
4 22.58 1 .478 2 2.54 4 13.176

005
289289289289289289289289289289289289
290290290290290290290290290290290290

291291291291291291291291291291291291.
1 2 3 73 74 75145146147217218219
4 5 6 76 77 78148149150220221222
7 8 9 79 80 81151152153223224225

10 11 12 82 83 84154155156226227228
13 14 15 85 86 87157158159229230231
16 17 18 88 89 90160161162232233234
19 20 21 91 92 93163164165235236237
22 23 24 94 95 96166167168238239240
25 26 27 97 98 99169170171241242243
28 29 30100101102172173174244245246
31 32 33103104105175176177247248249

34 35 36106107108178179180250251252
37 38 39109110111181182183253254255
40 41 42112113114184185186256257258
43 44 45115116117187188189259260261
46 47 481181191201.90191192262263264
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-2016C 1.8525 -2 

-6U235 9.1916 -4U2364.5.798 
-lSPU240 1. 0 - -15PU241 1.0 
-15PM148 1.0 -15PM147 1. 0 
-15SSFP 1.0 -15NSFP 1.0 

-2016C 1.8525 -2 

-6U235 7.9909 -4U236 3.9814 
-15PU240 1.0 -15PU24.1 1.0 

XE135 1.0 -15PM148 1.0 -15PM147 1.0 
SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 
HlC 3.7049 -2016C 1.8525 -2ElOA 7.8726 

64 66 
U234 7.2406 -6U235 6.5939 -4U236 3.3332 

77 

-15PM148M 1.0 -15 
-15AL3 2.5643 -2 

-6U238 S.4146 -5 
-15PU242 1.0 -15 
-15PM148M 1.0 -15 
-15AL3 2.5643 -2 

-6U238 5.3652 -5 
-15PU242 1.0 -15.' 
~15PM143M 1.0 -IS 
-15AL3 2.5643 -2 

-6U238 S.4611 -S 
-15PU242 1.0 -15 
-lSPM148M 1.0 -IS 
-15AL3 2.5643 ~2 

-6U238 5.4831 -5 
-lSPU242 1.0 -15 
-15PM148M 1.0 -15 
-15AL3 2.5643 -2 

-6U238 5.5043 -5 
-lSPU242 1.0 -15 
-15PM148M 1.0 -15 
-15AL3 2.5643 -2 

-6U233 5.5243 -5 
-15PU242 1.0 -15 
-15PM148M 1.0 -15 
-15AL3 2.5643 -2 

-6U238 5.2570 -5 
-15PU242 1.0 -15 
-15PM148M 1.0 -15 
-15AL3 2.5643 -2 

-6U238 4.5704 -5 
-15PU242 1.0 -15 
-L5PM148M 1.0 -15 
-15AL3 2.5643 -2 
-6nllA 3.1931 -5 

-6U238 3.8328: -5 



PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15

XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM148M 1.0 -15
SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HiC 3.7049 -2016C 1.8525 -2B1OA 7.8857 -6B11A 3.2034 -5

67 69
U234 5.7422 -6U235 *5.3146 -4U236 2.6478 -6U238 3.0396 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15?U242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM148M 1.0 -15

S Mt5149 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2B10A 7.8982 -6BI1A 3.2085 -5

70 72
U234 4.3177 -6U235 3.9954 -4U236 1.9906 -6U238 2.2850 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU2.42 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM148M 1.0 -15
SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2BIOA 7.8627 -6BIlA 3.1941 -5

.73 75
U234 2.8077 -6U235 2.5994 -4U236 1.2941 -6U238 1.4866 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15

I XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM148M 1.0 -15
S SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2BIOA 7.8452 -6B11A 3.1370 -5

V 76 78
U234 3.5642 -6U235 3.2975 -4U236 1.6430 -6U238 1.8860 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15

V XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PMI48M 1.0 -15
S 5M149 1.0 -15SSFP 1.0 -15HSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2B1OA 7.9649 -6B!IA 3.2356 -5

79 81

U234 4.3188 -6U235 3.9975 -4U236 1.9913 -6U238 2.2863 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM143M 1.0 -15
SM149 1.0 -155SFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2BIOA 7.8949 -6B1lA 3.2071 -5

82 84
U234 6.0883 . -6U235 5.6360 -4U236 2.8080 -6U238 3.2233 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15Pr1148M 1.0 -15

S5149 1.0 -15SSFP 1.0 -15HSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2310A 7.8307 -6BIIA 3.1810 -5

V •85 87
U234 7.1264 -6U235 6.5955 -4U236 3.2866 -6U238 3.7720 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15

t XE135 1.0 -15PN143 1.0 -15P71147 1.0 -1SNI143M .1 0 -15
SM149 1.0 -I5SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2B1.OA 7.8541 -6.11A 3.1906 -5
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PU239 1.0 -15PU240 1.0 -15PU241 1.0 
1.0 
1.0 
7.8857 

XE135 1.0 -15PM148 1. 0 -15PM147 
SM149 1.0 -15SSFP 1.0 -15NSFP 
H1C 3.7049 -2016C 1.8525 -2B10A 

67 69 
U234 5.7422 
PU239 1.0 
XE135 1.0 
SM149 1.0 
H1C 3.7049 

70 72 
U234 4.3177 
PU239 1.0 
XE135 1.0 
SM149 1. 0 
H1C 3.7049 

73 75 
U234 2.8077 
PU239 1.0 

-6U235 ·5.3146 -4U236 2.6478 
-15PU240 1.0 -15PU241 1. 0 
-15PM148 1.0 -15PM147 1.0 
-15SSFP 1.0 -15NSFP 1.0 

-2016C 1.8525 -2B10A 7.8982 

-6U235 3.9954 -4U236 L 9906 
-15PU240 1. 0 -15PU241 1. 0 
-15PM148 1.0 -15PM147 1. 0 
-15SSFP 1. 0 -15NSFP 1.0 

-2016C 1.8525 -2B10A 7.8627 

-6U235 2.5994 -4U2361.2941 
-15PU240 1.0 -15PU241 1.0 

XE135 1.0 -15PM148 1.0 -15PM147 1.0 
1.0 
7.8452 

SM149 1.0 -15SSFP 1.0 -15~SFP 

H1C 3.7049 -2016C 1. 8525 -2B10A 

76 78 
U234 3.5642 
PU239 1. 0 
XE135 
St1l49 
H1C 

79 81 

1.0 
1.0 
3.7049 

U234 4.3188 
PU239 1.0 
XE135 1.0 
SM149 1.0 
HIC 3.7049 

82 84 
U234 6.0888 
PU239 1.0 
XE135 1.0 
St<l149 1.0 
HIC 3.7049 

85 87 
U234 7.1264 
PU239 1.0 
XE135 1. 0 
Sr1l49 1. 0 
HIC 3.7049 

-6U235 3.2975 
-15PU240 1. 0 
-15PM148 
-15SSFP 

-2016C 

1.0 
1.0 
1.8525 

-4U236 1.6430 
-15PU241 1.0 
-15PNl47 
-15HSFP 

-2B10A 

1.0 
1.0 
7.9649 

-6U235 3.9975 -4U236 1.9913 
-15PU240 1.0 -15PU241 1.0 
-15PM148 1.0 -15PM147 1.0 
-15SSFP 1.0 -15NSFP 1.G 

-2016C 1.8525 -2B10A 7.8949 

-6U235 5.6360 -4U236 2.8080 
-15PU240 1.0 -15PU241 1.0 
-15PM148 1.0 -15PM147 1.0 
-15SSFP 1. 0 -15NSFP 1.0 

-2016C 1.8525 -2310A 7.8307 

-6U235 6.S955 -4U236 3.2866 
-lSPU240 1.0 -lSPU241 1.G 
-15Pi'l148 1. Q -15 P ~U 4 7 1 . 0 
-15SSFP 1. 0 -15rISFP 1.0 

-2016C 1.8525 -2B1.0A 7.8541 
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-15PU242 1.0 
-lSPM148M 1.0 
-15AL3 2.5643 

-6B11A 3.2034 

-6U238 3.0396 
-15?U242 1. a 
-15PM148M 1.0 
-15AL3 2.5643 

-6BllA 3.2085 

-6U238 2.2850 
-15PU2.42 1.0 
-15PM148M 1.0 
-15AL3 2.5643 

-6BllA 3.1941 

-6U238 1.4866 
-15PU242 1.0 
-15?M148M 1.0 
-15AL3 2.5643 

-6B11A 3.1370 

-6U238 1.8860 
-15PU242 1.0 

.-15PM148M 1.0 
-15AL3 

-6 BllA 
2.5643 
3.2356 

-6U238 2.2363 
-15PU242 1.0 
-15P1'H43M 1.0 
-15AL3 

-6BllA 
2.5643 
3.2071 

-15 
-15 

-2 
-5 

-5 
-15 
-15 

-2 
-5 

-5 
-15 
-15 

-2 
-5 

-5 
-15 
-15 

-2 
-5 

-5 
-15 
-15 

-2 
-5 

-5 
-15 
-15 
-2 
-5 

-6U238 3.2233 -5 
-15PU242 1.0 -15 
-15PM143M 1.0 -15 
-15Al3 2.5643 -2 

-6BI1A 3.1810 -5 

-6U238 3.7720 -5 
-15P'J242 1. 0 -15 
-lSPrH48i1 .1.0 -15 
- 1 5 A L 3· 2 • 56 4 3 -2 

-6BllA 3.1906 -5 



88 90
U234 8.6379 -6U235 7.9952 -4U236 3.9833 -6U238 4.5728 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM148M 1.0 -15
SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2

91 93
U234 9.8048 -6U235 9.0756 -4U236 4.5216 -6U238 5.1908 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PMi48M 1.0 -15
SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2

94 96
U234 9.8765 -6U235 9.1416 -4U236 4.5550 -6U238 5.2284 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM148M 1.0 -15
SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2

97 99
U234 9.9444 -6U235 9.2044 -4U236 4.5860 -6U233 5.2643 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PN14311 1.0 -15
5M149 1.0 -1555FP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2
100102
U234 10.007 -6U235 9.2630 -4U236 4.6151 -6U238' 5.2978 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PI148M 1.0 -15
SIM149 1.0 -15SSFP 1.0 -1I5NSFP 1.0 -15AL3 2.5643 -2'
H1C 3.7049 -2016C 1.8525 -2
103105
U234 10.067 -6U235 9.3172 -4U236 4.6409 -6U238 5.3294 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PMI148M 1.0 -15
SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2
106108
U234 10.123 -6U235 9.3699 -4U236 4.6681 -6U238 5.35a9 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM143M 1.0 -15
SM149 1.0 -15SSFP 1.0 -15HSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2
109111
U234 10.175 -6U235 9.4182 -4U236 4.6920 -6U238 5.3865 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM148M 1.0 -15
5M149 1.0 -1555FP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
H!C 3.7049 -2016C 1.8525 -2
112114
U234 10.223 -6U235 9.4670 -4L236 4.7162 -6U233 5.4146 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PMI481M 1.0 -15
SM149 1.0 -15SFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2
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88 90 
U234 8.6379 
PU239 1. 0 
XE135 1.0 
SM149 1.0 
HIC 3.7049 

91 93 
l!234 9.8048 
PU239 1.0 
XE1351.0 
SM149 1.0 
HIC 3.7049 

94 96 
U234 9.8765 
PU239 1.0 
XE135 1.0 
SM149 1. 0 
H1C 3.7049 

97 99 
U234 9.9444 
PU239 1.0 
XEI35 1. 0 
SM149 1. 0 
H1C 3.7049 
100102 . 
U234 10.007 
PU239 1. 0 
XE135 1. 0 
SiH49 1. 0 
HIC 3.7049 
103105 
U234 10.067 
PU239 1. 0 

-6U235 7.9952 -4U236 3.9833 
-15PU240 1.0 -15PU241 1.0 
-15PM148 1.0 -15PM147 1.0 
-15SSFP 1.0 -15HSFP 1.0 

-2016C 1.8525 -2 

-6U235 9.0756 -4U236 4.5216 
-15PU240 1. 0 -15PU241 1. 0 
-15PM148 1.0 -lSPM147 1. 0 
-15SSFP 1.0 -15HSFP 1.0 

-2016C 1.8525 -2 

-6U235 9.1416 -4U236 4.S550 
-15PU240 1.0 -15?U241 1.0 
-15PM148 1.0 -15PM147 1.0 
-15SSFP 1.0 -15HSFP 1.0 

-2016C 1.8525 -2 

-6U235 9.2044 -4U236 4.5860 
-15PU240 1.0 -15PU241 1.0 
-15PM148 1. 0 -lSPMI4 7 1.0 
-15SSFP 1.0 -15NSFP 1. 0 

-2016C 1. 8525 -2 

-6U235 9.2630 -4U236 4.615i 
-15?U240 1.0 -15PU241 1.0 
-15PM148 1.0 -15PM147 1.0 
-15SSFP 1.0 -15NSFP 1. 0 

-2016C 1.8525 -2 

-6U235 9.3172 -4U236 4.6409 
-15PU240 1.0 -15PU241 1.0 

XE135 1.0 -15PM148 1.0 -15Pi'1147 1.0 
1.0 SM149 1.0 -15SSFP 1. 0 -15NSFP 

H1C 3.7049 -2016C 
106108 

1. 8525 -2 

U234 10.123 
PU239 1. 0 
XE135 1.0 
511149 1.0 
HIC 3.7049 
109111 
U234 10.175 
PU239 1.0 

-6U235 9.3699 -4U236 4.6681 
-15PU240 1.0 -15PU241 1. 0 
-15pm48 1.0 -15pm47 1.0 
-155SFP 1.0 -15NSFP 1.0 

-2016C 1.8525 -2 

-6U235 9.4182 -4U236 4.6920 
-15PU240 1. 0 -15PU241 1.0 

XE135 1.0 -15PM148 1.0 -15PM147 1.0 
1.0 SM149 1.0 -155SFP 

H1C 3.7049 -2016C 
112114 

1.0 -15NSFP 
1.8525 -2 

U234 10.223 -6U235 9.4670 -4U236 4.7162 
PU239 1.0 -15PU240 1.0 -15PU241 1.C 
XE135 1.0 -15PM148 1.0 -15PM147 1.0 
SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 
H1C 3.7049 -2016C 1.8525 -2 

79 

-6U238 4.5723 -5 
-15PU242' 1.0 -15 
-lSpm48M 1.0 -15 
-15A13 2.5643 -2 

-6U238 5.1903 -5 
-15PU242 1.0 -15 
-15P;t1.48~1 1.0 -15 
-15A13 2.5643 -2 

-6U238 5.2284 -5 
-lS?U242 1.0 -15 
-15pm4<m 1.0 -15 
-15A13 2.5643 -2 

-6U233 5.2643 -5 
-15PU242 1.0 -15 
-15pm4!H'1 1.0 -15 
-15AL3 2.5643 -2 

-6U23S' 5.2978 -5 
-15PU242 1.0 -15 
-15Pf'1l48M 1.0 -15 
-15AL3 2.5643 -2' 

-6U238 5.3294 -5 
-15PU242 1.0 -15 
-15PM148M 1.0 -15 
-15AL3 2.5643 -2 

-6U238 5.3589 -5 
-15PU242 1.0 -15 
-15PM143M 1.0 -15 
-15AL3 2.5643 -2 

-6U238 5.3865 -5 
-15PU242 1.0 -15 
-15PM148M 1.0 -15 
-15AL3 2.5643 -2 

-6U233 5.4146 -5 
-15PU242 1.0 -15 
-15PM1h8M 1.0 -15 
-15Al3 2.5643 -2 



115117
U234 10.273 -6U235 9.5094 -4U236 4.7372 -6U238 5.3652 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM148M 1.0 -15
SM149 1.0 -15S5FP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2
118120
U234 10.316 -6U235 9.5487 -4U236 4.7575 -6U238 5.4611 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM148M 1.0 -15

SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2
121123
U234 10.359 -6U235 9.5878 -4U236 4.7768 -6U238 5.4831 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM148M 1.0 -15
SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2
124126
U234 10.397 -6U235 9.6240 -4U236 4.7947 -6U238 5.5043 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 .1.0 -15PM147 1.0 -15PM148M 1.0 -15
SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2
127129
U234 10.436 -6U235 9.6589 -4U236 4.8122 -6U238 5.5243 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM148M 1.0 -15
5M149 1.0 -155FP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2
130132
U234 9.9310. -6U235 9.1916 -4U23C 4.5798 -6U238 5.2570 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0. -15PM148 1.0 -15PM147 1.0 -15Pt148M 1.0 -15
SI149 1.0 -15SSFP 1.0 -15HSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2
133135
U234 8.6334 -6U235 7.9909 -4U1236 3.9814 -6U238 4.5704 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM148M 1.0 -15
SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2BIOA 7.8726 -6B!lA 3.1981 -5

136138
U234 7.2406 -6U235 6.5939 -4U236 3.3382 -6U238 3.8328 -5

PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PM148M 1.0 -15
SM149, 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2BIGA 7.8857 -63i!A 3.2034 -5

139141
U234 5.7422 -6U235 5.3146 -4U236 2.6478 -6U238 3.0396 -5
PU239 1.0 -15PU240 1.0 -15PU241 1.0 -15PU242 1.0 -15
XE135 1.0 -15PM148 1.0 -15PM147 1.0 -15PF114aM 1.0 -15
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115117 
U234 10.273 
PU239 1.0 
XE135 1. 0 
St1l49 1. 0 
H1C 3.7049 
118120 
U234 10.316 
PU239 1.0 
XE135 1.0 
SM149 1. 0 
H1C 3.7049 
121123 
U234 10.359 
PU239 1. a 
XE135 1.0 
SM149 1. 0 
H1C 3.7049 
124126 
U234 10.397 
PU239 1.0 
XE135 1.0 
SM149 1. a 
H1C 3.7049 
127129 
U234 10.436 
PU239 1. 0 
XE135 1.0 
St'1149 1. 0 
H1C 3.7049 
130132 
U234 9 .. 9310 
PU239 1.0 
XE135 1.0 
51'1149 1. 0 
H1C 3.7049 
133135 
U234 8.6334 
PU239 1.0 
XE1351.0 
SM149 1.0 
H1C 3.7049 

136138 
U234 7.2406 
PU239 1.0 
XE135 1.0 
5r'1149, 1.0 
HIe 3.7049 

139141 
U23<i 5.7422 
PU239 1.0 
XC135 1.0 

-6U235 9.5094 -4U236 4.7372 
-15PU240 1.0 -15PU241 1.0 
-15PM148 1.0 -15PM147 1.0 
-15SSFP 1.0 -15HSFP 1.0 

-2016C 1.8525 -2 

-6U235 9.5487 -4U236 4.7575 
-15PU240 1.0 -15PU241 1.0 
-15PM148 1.0 -15PM147 1.0 
-15SSFP 1.0 -15HSFP 1.0 

-2016C 1.8525 -2 

-6U235 9.5878 -4U236 4.7768 
-15PU240 1.0 -15PU241 1. a 
-15PM148 1.0 -15Pt1147 1. a 
-15SSFP 1.0 -15NSFP 1.0 

-2016C 1.8525 -2 

-6U235 9.6240 -4U236 4.7947 
-15PU240 1.0 -15PU241 1.0 
-15PM1481.0 -15PM147 1.0 
-15SSFP 1.0 -15HSFP 1.0 

-2016C 1.8525 -2 

-6U235 9.6589 -4U236 4.8122 
-15PU240 1.0 -15PU241 1.0 
-15PM148 1.0 -15PM147 1.0 
-15S5FP 1.0 -15HSFP 1.0 

-2016C 1.8525 -2 

-6U235 9.1916 -4U23~ 4.57~8 

-15PU240 1.0 -15PU241 1.0 
-15PM148 1.0 -15PM147 1.0 
-155SFP 1.0 -15NSFP 1.0 

-2016C 1.8525 -2 

-6U235 7.9909 -4U236 3.9814 
-15PU240 1.0 -15PU241 1. a 
-15PM148 1. a -15Pr-H47 1.0 
-15SSFP 1.0 -15NSFP 1. a 

-2016C 1.8525 ..,2BlOA ,7.8726 

-6U235 6.5939 -4U236 3.3382 
-15PU240 1.0 -15PU241 1.0 
-15P!'ll48 1.0 -15Pr1147 1.0 
-15SSFP 1.0 -15NSFP 1.0 

-2016C 1.8525 -2B10A 7.8857 

-6U235 5.3146 -4U236 2.647.3 
-15PU240 1.0 -15PU241 1.0 
-15?tU48 1.0 -15PM147 1.0 
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-6U238 5.3652 -5 
-15PU242 1.0 -15 
-15PM148M 1.0 -15 
-15AL3 2.5643 -2 

-6U238 5.4611 -5 
-15PU242 1.0 -15 
-15PM148M 1.0 -15 
-15AL3 2.5643 -2 

-6U238 5.4831 
-15PU2.42 . 1.0 
-15Pt'1148M 1. a 
-15AL3 2.5643 

-6U238 5.5043 
-15PU242 1.0 
-15pm48M 1. a 
-15AL3 2.5643 

-6U238 5.5243 
-15PU242 1.0 
-15PM14SM 1.0 
-15AL3 2.5643 

-6U233 5.2570 
-15PU242 1.0 
-15pm48M 1.0 
-15AL3 2.5643 

-6U238 4.5704 
-15PU242 1.0 
-l5PM148M 1.0 
-15Al3 

-6BllA 
2.5643 
3.1981 

-6U238 3.8328 
-15PU242 1.0 
-l5Pi1l48M 1.0 
-15AL3 2.5643 

-6311A 3.2034 

-6U23S 3.0396 
-15PU242 1.0 
-15P:1l48t'1 L 0 
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-15 

.-15 
-2 

-5 
-15 
-15 
-2 
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-15 
-15 
-2 
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-15 
-15 
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-2 
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SM149 1.0 -15SSFP 1.0 -15NSFP 1.0 -15AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2BIOA 7.8932 -6B11A 3.2085 -5

142144
U234 4.3177
PU239 1.0
XE135 1.0
SM149 1.0
HiC 3.7049

145147
U234 4.1153
PU239 5.3343
XE135 1.1

SM149 4.8592
HIC 3.7049
148150
U234 4.2015
PU239 5.9791
XE135 1.1
SM149 5.2029
HIC 3.7049
151174
U234 4.3780
PU239 7.7435
XE135 1.1

SM149 .6.0443
HIC 3.7049
175177
U234 4.4420
PU239 8.4231
XE135 1.1
SM149 6.4070
HIC 3.7049
178210
U234 4.4312
PU239 7.7178
XE135 1.1
SM149 6.1181
HIC 3.7049
211213
U234 4.3174
PU239 6.0530
XE135 1.1
SM149 5.379.6
HiC 3.7049
214216
U234. 4.2578

PU239 5.52,61
XE135 1.1

51149 5.1209
H!C 3.7049
217219
U234 4.1153

-6U235
-15PU240
-15PM148

-15SSFP
-2016C

-6U235
-07PU240
-16PM148
-08SSFP

-2016C

-6U235
-07PU240
-19PM148
-08SSFP

-2016C

-6U235
-07PU240

-19PM148
-08SSFP

-2016C

-6U235
-07PU240
-19PM148
-O8SSFP

-2016C

-6U235
-07PU240
-19PM148
-08SSFP

-2016C

-6U235
-07PU240
-19PM148
-08SSFP

-2016C

-6U235
-07PU240
-19PM!48
-08SSFP

-2016C

3.9954
1.0
1.0
1.0
1.8525

1.9069
1.4256
9.6916
3.2284
1.8525

2.2104
1.3420
8.3634
2.8838
1.8525

2.9518
1.0467
5.3315
2.0406
1.8525

3.2415
8.9370
4 .2555
1.7109
1.8525

3.0953
9.4940
4.7478
1.8806
1 .3525

2.4992
1.1773
7.0505
2.5621
1.8525

2.2549
1.2526
8.0737
2.8400
1 .8525

-4U236
-15PU241

-15PM147

-15NS FP
-2BIOA

-4U236

-07PU241
-09PM147
-06NSFP

-2

-4U236
-07PU24.1
-09PM147
-06NSFP

-2

-4U236
-07PU241
-09PM147
-06NSFP

-2

-4U236
-08PU241
-09PM147
-06NSFP

-2

-4U236
-08PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241
-09PN147
-06MSFP

-2

1.9906
1.0
1.0
1.0
7.8627

4.7487
7.3103
4.4267
3.7915

4.3536
6.9478
4.0820
3.3795

3.3694
5.5084
3.0624
2.3818

2.9753
4.6942
2.6165
1.9945

3.1568
4.7861
2.8699
2.1931

3.9434
5.6651
3.7749
2.9957

4.2668
5.9363
4.0993
3. 3254

-6U238 2.2850
-15PU242 1.0
-15PM148M 1.0
-15AL3 2.5643
-6BIA 3.1941

-5U238 2.5999
-03PU242 1.4381
-06PMI148M 6.8104
-04AL3 2.5643

-5U238 2.6013
-08PU242 1.1057
-06PM148M 6.6306
-04AL3 2.5643

-5U238 2.6048
-08PU242 4.9605

-06PM148M 5.8659
-04AL3 2.5643

-5U238 2.6074
-08PU242 3.2514
-06PM148M 5.4147
-04AL3 2.5643

-5U238 2.6119
-08PU242 3.8137
-06PMI48M 5.5675
-04AL3 2.5643

-5U238 2.6148
-08PU242 7.3203
-06PM148M 6.2221
-04AL3 2.5643

-5U238 2.6144
-03PU242 9.2153
-06P.148M 6.4379
-04AL3 2.5643

-5U238 2.5999

-5
-15
-15

-2
-5

-5
-03
-03

-2

-5
-08
-03

-2

-5
-09
'08
-2

-5
-09
-03

-2

-5
-09
-08

-2

-5
-09
-08

-2

-5
-09
-0M
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SNl49 1.0 
HIe 3.7049 

142144 
U234 4.3177 
PU239 1. a 
XE135 1. a 
SM149 1.0 
H1C 3.7049 

145147 
U234 4.1153 

-15SSFP 1.0 
-2016C 1.3525 

-6U235 3.9954 
-15PU240 1.0 
-15PM148 1.0 
-15SSFP 1. 0 

-2016C 1.8525 

-6U235 1.9069 

-15NSFP 1.0 
-2BlOA 7.8982 

-4U236 1.9906 
-15PU241 1.0 
-15PM147 1. 0 
-15NSFP 1.0 

-2BlOA 7.8627 

-4U236 4.7487 
PU239 5.3343 -07PU240 1.4256 
XE135 1.1 -16PM148 9.6916 
SM149 4.8592 -08SSFP 3.2284 
H1C 3.7049 -2016C 1.8525 
148150 

-07PU241 7.3103 
-09PM147 4.4267 
-06NSFP 3.7915 

-2 

U234 . 4.2015 -6U235 2.2104 -4U236 4.3536 
PU239 5.9791 
XE135 1.1 
sm49 5.2029 
HIe 3.7049 
151174 
U234 4.3780 
PU239 7.7435 
XE135 1.1 
SM149 .6.0443 
H1C 3.7049 
175177 
U234 4.4420 
PU239 8.4231 
XE135 1.1 
SM149 6.4070 
HIC 3.7049 
178210 
U234 4.4312 
PU23.9 7.7178 
XE135 1.1 
SMl49 6.1181 
H1C 3.7049 
211213 
U234 4.3174 
PU239 6.0530 
XE135 1.1 
sm49 5.3796 
HlC 3.7049 
214216 
U234. 4.2578 
P U 2 3 9 5 • 5 2,6 1 
XC:135 1.1 
SI'1149 5 . 1209 
HIe 3.7049 
217219 
U234 4.1153 

-07PU240 1.3420 -07PU241 6.9478 
-19PM148 8.3634 -09PM147 4.0820 
-08SSFP 2.8838 -06NSFP 3.3795 

-20l6C 1.8525 -2 

-6U235 2.9518 -4U236 3.3694 
-07PU240 1.0467 -07PU241 5.5084 
-19PM148 5.3315 -09PM147 3.0624 
-08SSFP 2.0406 -06HSFP 2.3818 

-2016C 1.8525 -2 

-6U235 3.2415 -4U236 2.9753 
-07PU240 8.9370 -08PU241 4.6942 
-19PM148 4.2555 -09PM147 2.6165 
-08SSFP 1.7109 -06NSFP 1.9945 

-2016C 1.8525 -2 

-6U235 3.0953 -4U236 3.1568 
-07PU240 9.4940 -08PU241 4.7861 
-19PM148 4.7473 -09PM147 2.8699 
-08SSFP 1.8806 -06HSFP 2.1931 

-2016C 1.3525 -2 

-6U235 2.4992 -4U236 3.9434 
-07?U240 1.1773 -07PU241 5.6651 
-19PrH48 7.0505 -0 9PM14 7 3.7749 
-08SSFP 2.5621 -06t{5FP 2.9957 

-2016C 1.8525 -2 

-6U235 2.2549 -4U236 4.2668 
-07PU240 1.2526 -07PU241 5.9363 
-19PM143 8.0737 -09PiU47 4.0993 
-08SSFP 2.8400 -06NSFP 3.3254 

-2016C 1.8525 -2 

-6U235 1.9069 -4U236 4.7487 
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-15Al3 
-6BllA 

2.5643 
3.2085 

-6U238 2.2850 
-15PU242 1.0 
-15PM148M 1.0 
-15Al3 2.5643 

-6BllA 3.1941 

-5U238 2.5999 
-OBPU242 1.4331 
-06pr1143M 6.8104 
- 0 4 A U. 2 • 5 6 4 3 

-5U238 2.6013 
-08PU242 1.1057 
-06PM!48M 6.6306 
-0 4AU 2.5643 

-5U238 2.6048 
-08PU242 4.9605 
-06PM143M 5.8659 
-04Al3 2.5643 

-5U233 2.6074 
-08PU242 3.2514 
-06Pt1l48M 5.4147 
-04A13 2.5643 

-5U238 2.6119 
-08PU242 3.8137 
-06PM148M 5.5675 
-04AL3 2.5643 

-2 
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-5 
-15 
-15 

-2 
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-5 
-03 
-os 
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-5 
-08 
-as 
-2 

-5 
-09 
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-2 

-5 
-09 
-08 

-2 

-5 
-09 
-08 
-2 

-5U238 2.6148 -5 
-08PU242 7.3203 -09 
-06PM148M 6.2221 -08 
-04Al3 2.5643 -2 

-5U238 2.6144 -5 
-03PU242 9.2153 -09 
-06PM148M 6.4379 -08 
-G4AL3 2.5643 -2 

-5U238 2.5999 -5 



PU239 5.3343

XE135 1.1

SMi49 4.8592
HIC 3.7049
220222
U234 4.2015
PU239 5.9791
XE135 1.1

SM149 5.2029
HIC 3.7049
223246
U234 4.3780
PU239 7.7435
XEI35 1.1

SM149 6.0443
HIC 3.7049
247249
U234 4.4420
PU239 8.4231
XE135 1.1
SM149 6.4070
HIC 3.7049
250282
U234 4.4312
PU239 7.7178
XE135 1.1
SM149 6.1181
HIC 3.7049

233285
U234 4.3174
PU239 6.0530
XE135 1.1

SM149 5.3796
HIC 3.7049
286288
U234 4.2578
FU239 5.5261
XE135 1.1
SM149 5.1209
HIC 3.7049
239289
HIA 6.6852
290290
ALl 6.0243
291291
HIB 6.297
292292
AL4 3.005
293293
AL5 6.0243
294294
HIE 6.6852
295295
HIE 6.6852

-07PU240
-16PM148
-OSSFP

-2016C

-6U235
-07PU240
-19PM148
-08SSFP

-2016C

-6U235
-07PU240
-19PM148
-O8SSFP

-2016C

-6U235
-07PU240
-19PM148
-08SSFP

-2016C

-6U235
-07PU240
-19PM148
-08SSFP

-2016C

-6U235
-07PU240
-19PM148
-08SSFP

-2016C

-6U235
-07PU240
-19PM148
-08SSFP

-2016C

1.4256
9.6916
3.2284
1.8525

2.2104
1.3420
8.3634

2.8838
1.8525

2.9518
1.0467
5.3315
2.0406
1.8525

3.2415
8.9370
4.2555
1.7109
1.8525

3.0953
9.4940
4.7478
1.8806
1.8525

2.4992
1.1773
7.0505
2.5621
1.8525

2.2549
1.2526
8.0737
2.8400
1.8525

-07PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241
-09PM147
-06MSFP

-2

-4U236
-07PU241
-09PM147
-06HSFP

-2

-4U236
-08PU241
-09PM147
-06NSFP

-2

-4U236
-08PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241

-09PM147
-06NSFP

-2

-4U236
-07PU241
-09PM147
-06NSFP

-2

7.3103
4.4267
3.7915

4.3536
6.9478
4.0820
3.3795

3.3694
5.5084
3.0624
2.3818

2.9753
4.6942
2.6165
1.9945

3.1568
4.7861
2.8699
2.1931

3.9434
5.6651
3.7749
2.9957

4.2668
5.9863
4.0993
3.3254

-08PU242 1.4381
-06PM148M 6.8104
-04AL3 2.5643

-5U238 2.6013
-08PU242 1.1057
-06PM148M 6.6306
-04AL3 2.5643

-5U238 2.6048
-08PU242 4.9605
-06PM148M 5.8659
-04AL3 2.5643

-5U238 2.6074
-08PU242 3.2514
-06PM148M 5.4147
-04AL3 2.5643

-5U238 2.6119
-08PU242 3.8137
-06PM148M 5.5675
-04AL3 2.5643

-5U238 2.6148
-08PU242 7.3203
-06PM148M 6.2221
-04AL3 2.5643

-5U238 2.6144
-08PU242 9.2153
-06PM148M 6.4379
-04AL3 2.5643

-08
-08

-2

-5
-08
-08

-2

-5
-09
-08

-2

-5
-09
-08

-2

-5
-09
-08

-2

-5
-09
-08

-2

-5
-09
-08

-2

-2016A 3.3426 -2

-2

-2016B 3.147

-3HID 6.297

-2AL2 3.005

-2016D 3.147

-3

-2

-2

-2016E 3.3426

-2016E 3.3426

-2

-2
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PU239 5.3343 -07PU240 1.4256 -07PU241 7.3103 -08PU242 1.4381 -08 
XE135 1.1 -16PM143 9.6916 -09PM147 4.4267 -06PM148M 6.8104 -08 
SM1~9 4.8592 -03SSFP 3.2284 -06HSFP ·3.7915 -04AL3 2.5643 -2 
HIC 3.7049 -2016C 1.8525 -2 
220222 
U234 4.2015 -6U235 2.2104 -4U236 4.3536 -5U238 2.6013 -5 
PU239 5.9791 -07PU240 1.3420 -07PU241 
XE135 1.1 -19PM148 8.3634 -09PM147 
SM149 5.2029 -08SSFP 2.3838 -06NSFP 
H1C 3.7049 -2016C 1.8525 -2 
223246 

6 .. 9478 
4.0820 
3.3795 

U234 4.3780 -6U235 2.9518 -4U236 3.3694 
PU239 7.7435 -07PU240 
XE135 1.1 -19PM148 
SM149 6.0443 -08SSFP 
H1C 3.7049 -2016C 
247249 

1.0467 -07PU241 
5.3315 -09pm47 
2.0406 -06HSFP 
1.8525 -2 

5.5084 
3.0624 
2.3818 

U234 4.4420 -'6U235 3.2415 -4U236 2.9753 
PU239 8.4231 -07PU240 8.9370 -08PU241 
XE135 1.1 -19PM148 4.2555 -09PM147 
SM149 6.4070 -08SSFP 1.7109 -06HSFP 
H1C 3.7049 -2016C 1.8525 -2 
250282 

4.6942 
2.6165 
1. 9945 

-08PU242 1.1057 -08 
-06PM148~1 6.6306 -08 
-04AL3 2.5643 -2 

-5U238 2.6048 -5 
-08PU242 4.96 05 -09 
-06PM148M 5.8659 -08 
-04AL3, 2.5643 -2 

-5U238 2.6074 -5 
-08PU242 3.2514 -09 
-06PM148t'15.4147 -08 
-04AL3 2.5643 -2 

U234 4.4312 -6U235 3.0953 -4U236 3.1568 -5U238 2.6119 -5 
PU239 7.7178 -07PU240 9.4940 -08PU241 4.7861 -08PU242 3.8137 -09 
XE135 1.1 -19PM148 4.7478 -09PM147 2.8699 -06PM148M 5.5675 -08 
SM149 6.1181 -08SSFP 1.8806 -06NSFP 2.1931 -04AL3. 2.5643 -2 
H1C 3.7049 -2016C 1.8525 -2· 
233285 
U234 4.3174 
PU239 6.0530 
XE135 1. 1 
SM149 5.3796 
H1C 3.7049 
286288 
U234 4.2578 
FU239 5.5261 

-6U235 2.4992 
-07PU240 1.1773 
-19PM143 7.0505 
-08SSFP 2.5621 

-2016C 1.8525 

-6U235 2.2549 
-07PU240 1.2526 

-4U236 
-07PU241 
-09PM147 
-06NSFP 
-2 

-4U236 
-07PU241 

3.9434 
5.6651 
3.7749 
2.9957 

4.2663 
5.9863 

-5U238 2.6148 
-08PU242 7.3203 
-06PMI48M 6.2221 
-04AL3 2.5643 

-5U238 2.6144 
-08PU242 9.2153 

-5 
-09 
-08 

-2 

-5 
-09 

XE135 1.1 -19PM148 8.0737 -09PM147 4.0993 -06PM148M 6.4379 -08 
SM149 5.1209 -08SSFP 2.8400 -06NSFP 3.3254 -04AL3 2.5643 -2 
H1C 3.7049 -2016C 1.8525 -2 
289289 
H1A 6.6852 
290290 
All 6.0243 
291291 
H13 6.297 
292292 
AL4 3.005 
293293 
AL5 6.0243 
294294 
HIE 6.6852 
295295 
HIE 6.6852 

-2016A 3.3426 -2 

-2 

-20163 3.147 -2AL2 3.005 

-3HID 6.297 -2016D 3.147 

-2 

-2016E 3.3426 -2 

-2016E 3.3426 -2 
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296296
HIE 6.6852 -2016E 3.3426 -2
297297
HIE 6.6852 -2016E 3.3426 -2
298298
HIF 6.685 -2016F 3.34 -2
299299
BE9 1.236 -1
300300
HIG 6.6852 -2016G 3.3426 -2
301301
C12B 4.9 -2AL9 1.3 -2H1H 3.35 -3016H 1.675 -3

302302
HII 6.68 -20161 3.34 -2
303303

AL1O 6.0243 -2
304304
HIJ 6.685 -2016J 3.34 -2

END
DUTLIN
EXPINS 0 1 0 40

.2.0000
0 1 0 3 1 0 0

1 1 0 00
BLANK
END
INPUT PROCESSOR
OV EXPOSE
1D / FILE REFERENCE INFORMATION
0 15 0 1 0 8 5 12 0 0 0 13 0 8R
2D / TITLE AND NUCLIDE NAMES

DEPLETION. MODULE TEST WITH 8 HEAVY METALS + 7 FP'S
XU234 X iU235 X XU236 X MU238 X XPU239 X XPU240 X MPU241 X EPU242 X
XXE135 A XPM147 X MPM148 X XPM148MM XSM149 X XNSFP X XSSFP
3D / REFERENCE DATA
0.0 /

1 2 3 45 6 7 8
9 10 13 14 15 /

1 2 3 4 5 6 7 8 9 10 11 12
4D / DECAY DATA
9.000-14 3.122-17 9.385-16 4.919-18 9.116-13 3.362-12 1.495-09 5.836-14
2,118-05 8..378-09 4.093-09 1.943-07
5D / FISSION PRODUCT YIELD DATA
0.06 0.0715 0.06 0.06 0.0715 0.06 0.0715 0.06
0.03 0.027 0.03 0.03 0.027 0.03 0.027 0.03
0.02 0.013 0.02 0.02 0.013 0.02 0.013 0.02
1.5466 1.5011 1.5466 1.5466 1.5011 1.5466 1.5011 1.5466
0.0134 8R
6D / CHAIN DATA FOR MATRIX EXPONENTIAL
1 22 232 338 451 56 2 6 7 2 732 9 92 11 131
14 14 2 15 15 2 10 11 100002 10 12 900002
STOP

END
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296296 
HIE 6.6852 
297297 
HIE 6.6852 
293298 
HIF 6.685 
299299 
BE9 1. 236 
300300 
HIG 6.6852 
301301 
C!2B 4.9 

302302 
HII 6.68 
303303 
ALlO 6.0243 
304304 
HIJ 

END 
DUnIN 
EXPINS 

6.685 

2.0000 
o 1 

BLANK 
END 

-2016E 

-2016E 

-2016F 

-1 

-2016G 

-2AL9 

-2016I 

-2 

-2016J 

o 1 0 40 

o 3 
1 1 

INPUT PROCESSOR 
OV EXPOSE 

3.3426 

3.3426 

3.34 

3.3426 

1.3 

3.34 

3.34 

ID / FILE REFERENCE INFORMATION 
o 15 0 1 0 8 5 12 0 0 0 13 0 8R 
2D / TITLE AND NUCLIDE NAMES 

-2 

-2 

-2 

-2 

-2HIH 3.35 -3016H 1.675 -3 

-2 

-2 

1 o 0 
o o 0 

* DEPLETION MODULE TEST WITH 8 HEAVY METALS + 7 FP'S * 
*U234 * *U235 * *U236 * *U238 * *PU239 * *PU240 * *PU241 * *PU242 * 
*XE135 * *PM147 * *PM148 * *PMI48M* *SM149 * *NSFP * *SSFP * 
3D / REFERENCE DATA 

0.0 / . 
12345678 
9 10 13 14 15 / 
1 2 3 4 5 6 7 8 9 10 11 12 
40 / DECAY DATA 
9.000-14 3.122-17 9.385-16 4.919-18 9.116-13 3.362-12 1.495-09 5.836-14 
2.118-05 8 .. 378-09 4.093-09 1.943-07 
5D / FISSICN PRODUCT YIELD DATA 
0.06 0.0715 0.06 0.06 0.07150.06 0.0715 0.06 
0.03 0.027 0.03 0.03 0.027 0.03 0.027 0.03 
0.02 0.013 0.02 0.02 0.013 0.02 0.013 0.02 
1.5466 1.5011 1.5466 1.5466 1.5011 1.5466 1.5011 1.5466 
O.OIYI 8R 
60 / CHAIN DATA FOR MATRIX EXPONENTIAL 
1 2 2 2 3 2 3 3 8 4 5 1 5 6 2 6 7 2 7 3 2 9 9 2 11 13 1 
14 14 2 15 15 2 10 11 100002 10 12 900002 
STOP 

END 
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//$0365FU JOB (0365LH, ),'KIM',MSGLEVEL=(1,1),USER=6
//H$O365FG JOB (6365LH,XXX),'KIM',r1SGLEVEL=(1,1)
/XJOBPARM T=3,LINES=5,R=4400
/MROUTE PRINT RMT44

//BOLDVENT PROC GOSIZE=4326K,MODULE=SCALE,
// NB1=1,NB2:1,BI13520,B2:32000,NX=2,NS=50,N1=100,
/7 N2=474,N3=1O,N4=1,N5=211,N6=10,N7:14,N8=14,N9=120,

/1 NIO=120, NII186,NI2:1,NI3=1,NI4=1,N15=1O,
// N16=477
//GO EXEC PGM=&MODULE,REGION=&GOSIZE

//STEPLIB DD DISP=SHR,UNIT=UMCTS,DSN$0365F.BOLD.VENTURE.LOAD
II DD DSN=UM.FORTRAN.COMPLIB,DISP=SHR
//PRINT
//FTO1F001
7/

//FTO2FO01
//FTO3FO01
/7FT04FO.01

//FTO5FO01

//FTO6FOOl

/1 FT 0FO01
//FTOaF001
//FTIOFO01

//FT11FO01
//FT12FO01
//FT13FO01
//FT14FO01
//FT15FO01
//FT16F.O01
//FT17FO01
//FT18F001
//FT19FO01
//FT2OFO01
//FT21FO01
//FT22FO01
//FT23FO01
//FT24F001
//FT25FO01
//FT26FO01
//FT27FO01
//FT28FO01
//FT29FO01
//FT3OFO01
//FT31FO01
//FT32FO01
//FT33FO01
//FT34FO01
//FT35FO01
//FT36FO01
//FT37FO01
//FT38FO01

DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=1100)
DD UNIT=SYSDA,SPACE=(&B1,(&NS,I)),

DCB=(RECFM=VBS,LRECL=X,BUFNO=&NB1,BLKSIZE=&B1)
DD UNIT=SYSDA,SPACE=(&BI,(&NS,1)),DCB=X.FT01FO01
DD UNIT=SYSDA,SPACE=(80,(10)),DCB=(RECFM=F,BLKSIZE=80)
DD UNIT=SYSDA,SPACE=(3200,(&N1,&NX)),

DCB=(RECFM=FBS,LRECL=80,BLKSIZE=3200)

DD UNIT=SYSDA,SPACE=(3120,'(200,100)),
DCB=(RECFM=FB,BUFNO=1,LRECL=80,BLKSIZE=3120)

DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=11O0)
DD SYSOUT=B,DCB=(RECFM=F,BLKSIZE=80)

DD UNIT=SYSDA,SPACE=(&B1,(&N1,2)),DCB=X.FTOIFOOI
DD UNIT=SYSDA,$PACE=(&B1,(&NS,1)),DCB=X.FT01FO01
DD UNIT=SYSDA,SPACE=(&B1,(&NS,1)),DCB=z.FT01FOO1
DD UNIT=SYSDA,SPACE=(&Bl,(&N1,&NX)),DCB=X.FTO1FOO1
DD UNIT=SYSDA,SPACE=(&B1,(&N.1,&NX)),DCB=(.FT01FOO1
DD UNIT=SYSDA,SPACE=(&B1,(&N1,2)),DCB=).FTO1FOO1
DD UNIT=SYSDA,SPACE=(&B1,( &NS,1)),DCB=z.FT01FO01
DD UNIT=SYSDA,SPACE=(&BI,(&NS,1)),DCB=4.FTOIFO01
DD UNIT=SYSDA,SPACE=(&B1,(&N1,&NX)),DCB=x.FTOIFO01
DD UNIT=SYSDA,SPACE=(&Bl,(&NI6,1)),DCB=).FT01FO01

DD UNIT=SYSDA,SPACE=(&B1,(&N16,1)),DCB=x.FT01FOO1
DD UNIT=SYSDA,SPACE=(&BI,(&NS,I)),DCB=X.FT01FO01
DD UNIT=SYSDA,SPACE=(&Bl,(&N13,1)),DCB=X.FTOIFO01
DD UNIT=SYSDA,SPACE=(&B1,(&NI,2)),DCB=*.FTOIFO01
DDUNIT=SYSDA,SPACE=(&B1,(&NS,I)),DCB=X.FTOIFOO1
DD UNIT=SYSDA,SPACE=(&B1,(&N3,1)),DCB=(RECF1=F3,BUFNO=&NBl)
DD UINIT=SYSDA,SPACE=(&BI,(&N2,1)),DCB=(RECFM=FB,BUFNO=&MB2)
DD UNIT=SYSDA,SPACE=(&B1,(&NI2,1)),DCB=(RECFr1=FB,BUFiNO=&NBi)
DD UNIT=SYSDA,SPACE=(&BI,(&N12,1)),DC3=(RECFM=FB,2UFkO=&NBI)
DD UNIT=SYSDA,SPACE=(WBI,M121,1) ),CB=(RECFt',=FB,BUFC=&HB2)
DD UNIT=SYSDA,SPACE=(&B1,(&N2,1)),DCB=(RECFz=FB,JUFNO=&HB2)
DD UNIT=SYSDA,SPACE=(C&B1,(&N14,1)),DCB=(RECFl=FB,BUFNO=zNB2)
DD UNIT=SYSDA,SPACE=(&B1,(&N!,2)),DCB=x.FTOIFO01
DD UNIT=SYSDA,SPACE=(•BI,(aN1,2W4X)),DCB=ý.FTO!FO01
DD UNIT=SYSDA,SPACE=(&B1,(&i1,2)),DCB=D.FT0IFO0I
DD U1NT=SYSDA,SPACE=(&1B,( CN4,1)),DCB=).FTOiFOO1
DD U>1iT=SYSDA,SPACE(&El1,(&N I, &X) ),DC'=. FTOIFO01
DD UNIT=SYSDA,SPACEZ(&=M,(1l,2)),DCBX.FT'lFO01
DD UNIT=SYSDA,SPACE=(&BI,( (a6,2)),DCB=X.FTOIFCO01
DD UNIT=SYSDA,SPACE=(&B1,( C&i5,2)),DCI=3.FTOIFO01
DD UNIT=SYSDA,SPACE=(&DI,(&NI5,2)),DCB=•.FT01F.QO!
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//$0365FU JOB (0365lH, ),'KIM',MSGlEVEl=(1,1),USER=6 
//M$0365FG JOB (6365lH,XXX),'KIM',MSGlEVEl=(1,1) 
/MJOBPARM T=3,LINES=5,R=4400 
/MROUTE PRINT RMT44 
//BOlDVENT PROC GOSIZE=4326K,MODUlE=SCAlE, 
// NB1=1,NB2=1,Bl=3520,B2=32000,NX=2,NS=50,Hl=100, 
// N2=474,N3=10,N4=1,N5=211,N6=10,N7=14,N8=14,N9=120, 
// N10=120,N11=186,N12=1~N13=l,N14=1,NlS=10, 
// N16=477 
//GO EXEC PGM=&MODUlE,REGION=&GOSIZE 
//STEPLIB DO OISP=SHR,UNIT=UMCTS,OSN=$0365F.BOlD.VENTURE.LOAO 
// DO OSN=UM.FORTRAN.COMPLIB,DISP=SHR 
//PRINT DO SYSOUT=A,DCB=(RECFM=VBA,lRECL=137,BLKSIZE=1100) 
//FTOIF001 
// 

//FT02FOOl 
//FT03FOO1 
I/FT04FO.Ol 
// 

//FTOSFOO1 
// 

//FT06F001 
//FT07FOO1 
NFT08FOOl 
//FT09FOO1 
//FTlOFOOl 
//FTllFOOl 
//FTl2FOOl 
/ /FTl3FOO 1 
//FT14FOOl 
//FT15FOO1 
//FTl6 FO 0 1 
//FT17FOOl 
IIFT18FOO1 
//FTl9FOO 1 
//FT20FOO1 
IIFT21FOO1 
/IFT22FOOl 
//FT23FOO1 
I/FT24FOO1 
//FT25FOOl 
//FT26FOOl 
IIFT27FOO1 
I/FT28FOOl 
//FT29FOO1 
I/FT30FOOl 
//FT31FOO1 
IIFT32FOOl 
//FT33FOO1 
//FT34FOO1 
//FT35FOO1 
I/FT36FOOl 
//FT37FOO1 
/IFT38FOOl 

DO 

DD 
DO 
DO 

DO 

DD 
DO 
DD 
DO 
DO 
DO 
DD 
DD 
DD 
DO 
DD 
DD 
DO 
DO 
DD 
DD 
DD 
DD 
DD 
DD 
DD 
DD 
DD 
DD 
DO 
DD 
DD 
DD 
DO 
DD 
DD 
DD 
DD 

UNIT=SYSDA,SPACE=(&Bl,(&NS,l», 
DCB=(RECFM=VBS,lRECl=X,BUFNO=&NBl,BlKSIZE~&Bl) 

UNIT=SYSDA,SPACE=(&B1,(&NS,1»,DCS=*.FTOIFOOl 
UNIT=SYSDA,SPACE=(SO,(10»,DCB=(RECFM=F,BlKSIZE=SO) 
UNIT=SYSDA,SPACE=(3200,(&H1,&NX», 

DCB=(RECFM=FBS,LRECl=80,BLKSIZE=3200) 
UNIT=SYSDA,SPACE=(3120i(200,lOO», 

DCB=(RECFM=FB,BUFNO=1,lRECl=SO,BlKSIZE=3120) 
SYSQUT=A,DCB=(RECFM=VBA,lRECl=137,BLKSIZE=1100) 

SYSOUT=S,DCB=(RECFM=F,BlKSIZE=SO) 
UNIT=SYSDA,SPACE=(&B1,(&Nl,2»,DCB=*.FT01FOOl 
UHIT=SYSDA,SPACE=(&B1,(&NS,l»,DCB=*.FT01FOOl 
UHIT=SYSDA,SPACE=(&B1,(&NS,1»,DCB=M.FT01FOOl 
UNIT=SYSDA,SPACE=(&B1,(&N1,&NX»,DCS=*.FT01FOOl 
UNIT=SYSOA,SPACE=(&B1,(&N1,&NX»;DCB~*.FT01F~01 

UNIT=SYSDA,SPACE=(&B1,(IN1,2»,DCS=*.FTOIF001 
UNIT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=*.FTOlFOOl 
U~IT=SYSDA,SPACE=(&Bl,(&NS,l»,DCB=M.FTOlFOOl 

UNIT=SYSDA,SPACE=(&B1,(&Nl,&NX»,DCS=M.FT01FOOl 
UNIT=SYSDA,SPACE=(&n1,(&N16,1»,DCB=M.FT01FOOl 
UNIT=SYSDA,SPACE=(&Bl,(&H16,l»,DCB=M.FTOlFOOl 
UNIT=SYSDA,SPACE=(&B1,(&NS,1»,DCS=M.FTOIFOOl 
UNIT=SYSDA,SPACE=(&B1,(&N13,1»,DCB=*.FTOIFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&N1,2»,DCB=*.FTOlFOOl 
UHIT=SYSDA,SPACE={&B1,{&NS,1»,DCB=M.FTOIF001 
UNIT=SYSDA,SPACE=(&B1,(&N3,l»,DCB=(RECFM=F3,BUFNO=&NB1) 
UNIT=SYSDA,SPACE=(&Bl,(&N2,1»),DCB=(RECFM=FB,BUFNO=&NB2) 
UNIT=SYSDA,SPACE=(&B1,(&N12,1»,DCB=(RECFM=FB,BUFNO=&N81) 
UNIT=SYSDA,SPACE=(&Bl,(&N12,1»),DC3=(RECFM=FB,3UFNO=&NB1) 
UNIT=SYSDA,SPACE=(&Bl,(&N2,1»),DCB=(RECFM=FB,BUFNO=&N32) 
UNIT=SYSDA,SPACE=(&B1,(&N2,1»,DCB=(RECFM=FB,BUFNO=&NB2) 
UNIT=SYSDA,SPACE=(IB1,(&N14,l»,DCB=(RECFM=FB,BUFNO=:N32) 
UNIT=SYSDA,SPACE=(&B1,(&Nl,2),DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE={=Bl,{&N1,&NX»),DCB=~.FTOlFDOl 

UNIT=SYSDA,SPACE=(&B1,(&Nl,2),DCB=*.FTOlFOOl 
UNIT=SYSDA,SPACE=(&Bl,(&N4,1)),DCB=*.FTOlFCOl 
U~H T =SYSDA, SP ACE= ( &B 1, (& N 1, & i'IX) ) , DCB =,< . FT 01 F 001 
UNIT=SYSDA,SPACE=(&31,(&N1,2)),DCn=*.FT01FOOl 
UNIT=SYSDA,SPACE=(&Bl,(&N6,2»),DCB=M.FTalFa~1 

UNIT=SYSDA,SPACE=(&B1,(IN15,2»,DCa=M.FTOIFOOl 
UNIT=SYSDA,SPACE=(&Dl,(&N15,2»,DCB=M.FTOlFOOl 
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I/FT39FO01
//FT4OFO01
//FT41FO01
//FT42F001
/1

//FT43F001
//FT44FO01
//FT45FO01
//FT46FO01
//FT47FO01
//FT48FOO1
//FT49FO01
//FT5OFO01
//FT51FO01
//FT52FOO1

//FT53FO01
//FT54FOO1
//FT55FO01
//FT56FO01
//FT96FO01
//FT97F001
//FT98F001

//FT99FO01
//

DD UNIT:SYSDA,SPACE=(&B1,(&NI5,2)),DCB=N.FT01FO.01
DD UNIT=SYSDA,SPACE=(&B2,(&N5,1)),DCB=(RECFHl=FB,BUFNO=&NB2)

DD UNIT=SYSDA,SPACE=(&B1,(&N4,1)),DCB=x.FT0lFO0l
DD UNIT=SYSDA,SPACE=(&B2,(&N7,1)),

DCB=(RECFM=VBS,LRECL=X,BUFNO=&NB2,BLKSIZE=&B2)
DD UNIT:SYSDA,SPACE=(&B2,(&N8,1)),DCB=•.FT42FO01
DO UNIT=SYSDA,SPACE=(&B1,(&NS,1)),DCB=?.FTOF001
DD UNIT=SYSDA,SPACE=(&B1,(&N9,1)),DCB=z*.FT01FO01
DD UNIT=SYSDA,SPACE=(&Bl,(&NIO,1)),DCB=R.FTOIFO01
DD UNIT=SYSDA,SPACE=(&B1,(&NS,1)),DCB:•.FTOIF001
DD UNIT=SYSDA,SPACE=(&B1,(&NI,2)),DCB=N.FT01FO01
DD UNIT=SYSDA,SPACE=(&Bl,(&N1I,l)),DCB=W.FTOIF001
DD UNIT=SYSDA,SPACE=(&B1,(&Nl,2)),DCB:x.FTOIF001

DD UNIT:SYSDA,SPACE=•&Bl,(&NS,1)),DCB=)E.FTOlFOO1
DD UNIT=SYSDASPACE=(&BI,(&NS,1)),DCB=N.FT01FO01
DD UNIT=SYSDASPACE=(&BD,(&NS,1)),DCB=K.FT01FO0l
DD UNIT=SYSDA.SPACE=(&B1, (&N1,2)),DCB=E.FT01FO01
DD UNIT=SYSDASPACE=(&B1,(&NS,1)),DCB=X.FT0lFO0l
DD UNIT=SYSDASPACEC(&B1,(&NS,I)),DCB=•.FTOIFOO1
DD UNIT=SYSDASPACE=(&BI, &NS,1)),DCB=E.FT01FO01
DD UNIT=SYSDASPACE=(&B1,(&NS,I)),DCB=i.FTOIFOO1
DD UNIT=SYSDASPACE=(&BI,(&NS,1)),DCB=X.FT01FO01
DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=i37,BLKSIZE=1100)
PEND

//BURN EXEC BOLDVENT,
/1 NIBI=1,NB2=1,B1=3520,B2=32000,NI=100,N2=474,
// N310,N4=1,N5=211,N6=10,N7=i4,N8=l4,N9=120,
// N10=20,N11=186,N12=1,NI3=1,NI4=1,N15=10,
/ N16=477,GOSIZE=4326K
//GO.FT11FO01 DD UNIT=UICTS,DISP=SHR,
// DSN=$0365F.GRUPXS.FINAL
//XGO.FT12FO01 DD UNIT=UMCTS,DISP=SHR,
/'• DSN=$0365F.B18RX26.FLUX,
/'• SPACE=(TRK,(30,10),RLSE),
//• DCB=(RECFM=VBS,LRECL=X,BUFNO=I,BLKSIZE=3520)

//GO.FT18FO01 DD UNIT=UMCTS,DISP=(NEW,CATLG),
// DSN=$0365F.MIXXED.RTFLUX,
// SPACE=(TRK, (30,10),RLSE),
// DCB=(RECF=VBS,LRECL=X,BUFNO=I,BLKSIZE=3520)
//GO.SYSIN DD
=CONTROLi
3-D MURR CORE 'MIXED FUEL, FRESH 775 + DEPLETED 1270, 5/23/86
999999 1

2 6 1 2 2 12 7 0
GRUPXS

END
DCRSPR

0
END
INPUT PROCESSOR
OV RODSET
1D

$NCRN NFRN NCR NERT NSRPS NCYD NSE HOE ISV MRW MRI NSH I1$
4 2 . 12 5 1 0 0 0 0 0 0 0 8R

1
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//FT39FOOI DD UNIT=SYSDA,SPACE=(&Bl,(&NI5,2»,DCB=*.FTOIFOOI 
//FT40FOOl DO UNIT=SYSOA,SPACE=(&B2,(&H5,1)),DCn=(RECFN=FB,BUFNO=&HB2) 
//FT41FOOI DO UNIT=SYSDA,SPACE=(IBl,(&N4,1»,DCB=*.FTOIFOOI 
//FT42FOOI DO UNIT=SYSDA,SPACE=(IB2,(IN7,1», 
// OCS=(RECFM=VBS,LRECL=X,BUFNO=&NB2,BLKSIZE=&B2) 
//FT43FOOI DO UNIT=SYSDA,SPACE=(&B2,(&H8,1»,DCB=*.FT42FOOI 
//FT44FOOI DQ UNIT=SYSDA,SPACE=(IBl,(&N~,I»,DCB=*.FTOlFOOI 
//FT45FOOI DD UNIT=SYSOA,SPACE=(&Bl,(&N9,1»),DCB=*.FTOIFOOI 
//FT46FOOl DO UNIT=SYSDA,SPACE=(&Bl,(&NI0,1»,DCB=*.FTOlFOOl 
//FT47FOOI DD UNIT=SYSDA,SPACE=(&Bl,(&NS,I»,DCa=*.FTOIFOOI 
//FT48FOOI DO UNIT=SYSDA,SPACE=(IBl,(&Nl,2»),DCB=*.FTOIFOOl 
//FT49FOOI DO UNIT=SYSDA,SPACE=(IBl,(INll,I»,DCB=*.FTOIFOOI 
//FT50FOOI DO UNIT=SYSDA,SPACE=C&Bl,C&Nl,2»,DCB=*.FTOIFOOl 
//FT51FOOl DD UNIT=SYSDA,SPACE=C&Bl,(&NS,1»),DCB=*.FT01F001 
//FT52FOOI DO UNIT=SYSDA,SPACE=(IB1,(&NS,1»,DCB=*.FTOIF~Ol 
//FT53FOOI DO UNIT=SYSOA,SPACE=(IBl,(&NS,l»,DCB=*.FTOlFOOl 
//FT54FOOI DD UNIT=SYSDA,SPACE=C&Bl,(INl,2»,DCB=*.FTOlFOOl 
//FT55FOOI DD UNIT=SYSDA,SPACE=C&Bl,(&NS,I»),DCB=*.FTOIFOOI 
//FT56FOOI DO UNIT=SYSOA,SPACE=C&Bl,(&NS,l»,OCB=*.FTOIFOOI 
//FT96FOOl DD UHIT=SYSDA,SPACE=C&Bl,~&NS,I)),DCB=*.FTOIFOOI 
//FT97FOOI DD UNIT=SYSDA,SPACE=C&Bl,(&NS,I»,DCB=M.FTOIFOOI 
//FT98FOOl DO UNIT=SYSDA,SPACE=C&Bl,(INS,1),OCB=*.FTOlFOOI 
//FT99FOOI DD SYSOUT=A,OCB=(RECFM=VBA,LRECL=137,BLKSIZE=1100) 
// PEND 
//BURN EXEC BOLDVENT, 
// NB1=1,NB2=I.Bl=3520,B2=32000.Hl=100iN2=474, 

I 

// N3=10,N4=I,N5=211,N6=10,N7=14,N8=14,N9=120, 
// NI0=120,Nll=186,N12=I,N13=1,N14=1,N15=10, 
// N16=477,GOSIZE=4326K 
//GO.FT11FOOI DO UNIT=UMCTS.DISP=SHR, 
// DSN=$0365F.GRUPXS.FINAL 
//*GO.FT12FOOI DD UNIT=UMCTS,OISP=SHR, 
//* DSN=$0365F.BI8RX26.FLUX, 
//* SPACE=(TRK,(30.10),RLSE), 
//* DCB=(RECFM=VBS,LRECL=X,BUFNO=I,BLKSIZE=3520) 
//GO.FT18FOOI DO UNIT=UMCTS,DISP=(NEW,CATLG), 
// DSN=$0365F.MIXXED.RTFLUX, 
// SPACE=(TRK,(30,10),RLSE), 
// DCB=(RECFM=VBS.LRECL=X,BUFNO=I,BLKSIZE=3520) 
//GO.SYSIH DD * 
=CONTROLl 
3-D MURR CORE 'MIXED FUEL, FRESH 775 + DEPLETED 1270, 5/23/86 
999999 1 1 

2 6 1 2 2 12 7 0 
GRUPXS 

END 
DCRSPR 

o 
END 
INPUT PROCESSOR 
OV RODScT 
ID 

$NCRN NFRN NCR NERT NSRPS NCYD NSE NOE ISV MRW MRI NSH 11$ 
4 2 1 12 5 1 0 0 0 0 0 0 0 8R 
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2D $HNR HNF ADR ADF$
XB10C X MB11C X MC12A X XAL7 X

XHIE x MO16E

5.7478-3 2.3311-2 0.8267-2 4.5-2

6.6852-2 3.3426-2
3D tXRZ$

9 64 65 66 67 68 69 70 71 72 73 0

4D $FEH HOP J1$

0.0 0 0 lOR

5D $IF NOP IS 0 THEN NZI IS THE LAST ZONE IS SET J$
9

4D 0.2
5D +1

4D 0.4
5D +1

4D 0.7
5D +1
4D 1.
5D +0
STOP
END
DVENTR
001

185

662

2

1 0 1OR

1 0 1OR

0 1OR

0 IOR

0.00 .3.0 +07 1.0 0.5

1 0 0 0 0 0 0
0 0 0 0 0 0 0 0

1
0 0 0 0

003
15 1 1

0.0
9 64 65

004
1 .0989
4 .7854
4 5.715
1 .3302
1 .3302
1 .3302
1 .3302
1 .0963
4 22.58
1 20.0
1 3.83
1 1.905

0 0 2 0 0 0 0

0.2
1 2 2 2 4 11

0.0 0.08406
66 67 68 69 70 71 72 73

THETA-R-Z GEOMETRY

3 .2938 4 .7854
1 .0853 1 .1521
1 1.041 1 .1741
1 .3302 1 .3302
1 .3302 1 .3302
1 .3302 1 .3302
1 .3302 1 .3302

3 .255 1 .0963
1 .478 2 2.54
1 4.445 2 8.89
1 3.518 1 3.132

2 6.985 1 4.445

MESH
2 .1891
2 .1553
1 .3302
1 .3302
1 .3302
1 .3302
1 .1311

2 .488
4 13.176
1 1.905
3 8.58
1 2.54

1 .1986 4 .3977

1
1
1

1
1

2
12

.3302

.3302

.3302

.3302

.96
6.884

5.710
30.48
20.0

1
1
1
I

2
1

.3302

.3302

.3302

.3302

.488

.316

2 5.710
1 1.905

005
1
2

18
18
13

18
18
18

1
2

18
18
13

18
18
18

1

2
18
18
13

18
18
18

1

2
18
18
18
18
18
18

1
2

18
18
13

18
18
13

1
2

18
13

13

18
13

18

1
2

18
18
13

18
18

1
2

18
18

18
18

18

1
2

18
18
13

18
18
18

i
2

18
18
18
18

18
18

86

r 1 
i; 
! 

rr 

L 

P i; 
I L 

f 
1 
1 

f • , I 
j, 
I i 

, . 
i' 
L 

! r 

L 

f f' 
I: 
; : 
j . 

11 

20 $HNR HNF AOR AOF$ 
*B10C * *B11C * *C12A * *AL7 
*HIE * *016E * 
5.7478-3 2.3311-2 0.8267-2 4.5-2 
6.6852-2 3.3426-2 

3D $NRZ$ 
9 64 65 66 67 68 69 70 71 72 73 0 

40 $FEH NOP J1$ 
0.0 0 0 lOR 

50 $IF NOP IS 0 THEN NZI IS THE LAST ZONE IS SET J$ 
9 

40 0.2185 
50 +1 

1 o lOR 

40 0.4662 1 0 lOR 
5D +1 
40 0.72 1 0 lOR 
50 +1 
40 1. 
5D +0 
STOP 
END 
DVENTR 
001 

1 o lOR 

0.00 

100 0 0 0 ·01 

.3.0 +07 1.0 

o 0 0 0 0 0 0 0 0 0 0 0 0 020 a 0 0 
003 

15 1 1 1 2 2 2 4 11 
0.0 0.0 0.08406 0.2 
9 64 65 66 67 68 69 70 71 72 73 

004 THETA-R-Z GEOMETRY MESH 
1 .0989 
4 .7854 
4 5.715 
1 .3302 
1 .3302 
1 .3302 
1 .3302 
1 .0963 
4 22.58 
1 20.0 

3 .2938 4 .7854 2 .1891 
1 .0853 1 .1521 2 .1553 

1 3.83 
1 1. 905 

005 

1 1. 041 
1 .3302 
1 .3302 
1 .3302 
1 .3302 
3 .255 
1 .478 
1 4.445 
1 3.518 
2 6.985 

1 .1741 
1 .3302 
1 .3302 
1 .3302 
1 .3302 
1 .0963 
2 2.54 
2 8.89 
1 3.132 
1 4.445 

1111111 111 
22222 2 2 2 2 2 

18 18 18 18 18 t8 18 13 18 18 
18 18 18 18 18 13 18 13 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 13 18 18 18 18 
13 18 18 18 18 18 18 18 18 18 
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1 .3302 
1 .3302 
1 .3302 
1 .3302 
1 .1311 
2 .488 
4 13.176 
1 1. 905 
3 8.58 
1 2.54 

1 .1986 

1 .3302 
1 .3302 
1 .3302 
1 .3302 
1 .96 
4 6.884 

2 5.710 
12 30.48 

3 20.0 

0.5 

4 .3977 

1 .3302 
1 .3302 
1 .3302 
1 .3302 
2 .488 
1 .316 

2 5.710 
1 1. 905 

• 

• 



18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
1P 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18

6 6 6 6
7 7 7 7
7 9 9 9
7 9 9 9
7 9 9 9

11 11 11 11
11 11 11 11
13 13 13 13
13 13 13 13
15 15 15 15
15 15 15 15
17 17 17 17

1 1 1 1
2 2 2 2

18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 18. 18 18
13 18 18 18
18 18 18 18
18 18 18 18
i 8 13 18 18
18 18 18 18

18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18. 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18

6. 6 6 6 6 6
7 7 7 7 7 7
7 9 9 9 7 22
7 9 9 9 7 22
7 9 9 9 7 22

13 13 13 13 13 13
13 13 13 13 13 13
15 15 15 15 15 15
15 15 15 15 15 15
17 17 17 17 17 17

1 1 1 1 1 1
2 2 2 2 2 2

18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
13 18 18 18 18 18
18 18 18 13 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 18 18 18 18 18
18 13 18 18 18 13
18 18 18 18 18 18
18 18 13 18 18 18
13 18 18 18 13 18
18 18 18 18 18 18
18 13 18 18 18 18
18 18 18 18 18 18
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18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18· 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18' 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
Ie 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
13 18 18 18 18 13 1818 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 13 13 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 

6 6 6 6 6. 6 6 6 6 6 
7 7 7 777 7 7 7 7 
7 9 9 9 7 9 9 9 7 22 
7 9 9 9 7 9 9 9 7 22 
7 9 9 9 7 9 9 9 7 22 

11 11 11 11 11 11 11 11 11 11 
11 11 11 11 11 11 11 11 11 11 
13 13 13 13 13 13 13 13 13 13 
13 13 13 13 13 13 13 13 13 13 
15 15 15 15 15 15 15 15 15 15 
15 15 15 15 15 15 15 15 15 15 
17 17 17 17 17 17 17 17 17 17 

1 1 1 1 1 1 1 1 1 1 
2 2 2 222 2 2 2 2 

18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 13 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 13 18 18 
18 18 18 18 13 18 18 18 13 18 
13 18 13 18 18 13 13 13 18 13 
18 18 18 18 18 18 18 18 18 18 
13 18 i8 13 18 18 13 18 18 18 
18 18 18 18 18 18 13 18 18 13 
18 18 18 18 18 18 18 18 13 18 
18 18 18 18 18 18 18 13 13 18 
18 18 18 18 18 18 13 13 18 13 
18 18 18 13 13 13 18 18 18 18 
18 18 18 18 18 18 13 18 18 18 
18 18 18 18 13 18 13 18 13 18 
18 18 18 18 18 18 18 18 13 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 13 13 18 18 18 18 18 
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18 18 18 18 18 18 18 18 18 18
18 18 18 18 18 18 18 18 18 1's
18 1 8 18 18 18 18 18 18 18 18
18 18 18 28 18 18 18 18 18 18
18 18 18 18 18 18 18 18 18 18
18 18 18 18 18 18 18 18 18 18
.6 6 6 6 6 6 6 6 6 6
67 7 76 77 76 7
6 9 9 9 6 9 9 9 6 22
6 9 9 9 6 9 9 9 6 22
6 9 9 9 6 9 9 9 6 22

12 12 12 12 12 12 12 12 12 12
13 13 13 13 13 13 13 13 13 13
14 14 14 14 14 14 14 14 14 14
15 15 15 15 15 15 15 15 15 15
16 16 16 16 16 16 16 16 16 16
17 17 17 17 17 17 17 17 17 17

1 11 11 11 11 1
2 22 22 22 22 2
3 33 33 3 333 3

19 19 19 19 19 19 19 19 19 19
19 19 19 19 19 19 19 19 19 19
19 19 19 19 19 19 19 19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19ý 19
19 19 19
19 19 19
19 19 19
19 19 19

5 55
66 6
6 77
6 99
6 99
69 9

19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19

5 5
6 6
7 6
9 6
9 6
9 6

19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19
19 19.
19 19
19 19
19 19
19 19
19. 19
5 5
6 6
7 7
9 9
9 9
9 9

19 19 19
19 19 19
19 19 19
19 19 19
19.19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19
19 19 19

55 5
6 66
76 7
9 6 22
9 6 22
9 6 22

6 11 11 11 6 1 1111 6 11
12 12 12 12 12 12 12 12 12 12
13 13 13 13 13 13 13 13 13 13
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18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 38 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 
18 18 18 18 18 18 18 18 18 18 

6 6 666 6 6 666 
6 7 7 7 6 7 7 7 6 7 
6 9 9 9 6 9 9 9 6 22 
6 9 9 9 6 9 9 9 6 22 
6 9 9 9 6 9 9 9 6 22 
6 11 11 11 6 11 11 11 6 11 

12 12 12 12 12 12 12 12 12 12 
13 13 13 13 13 13 13 13 13 13 
14 14 14 14 14 14 14 14 14 14 
15 15 15 15 15 15 15 15 15 15 
16 16 16 16 16 16 16 16 16 16 
17 17 17 17 17 17 17 17 17 17 

1 1 1 1 1 1 1 111 
2 2 2 2 2 2 2 2 2 2 
3 3 333 3 3 333 

19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19.19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19. 
19 19 19 19 19 19 19 19 19 19 
19 19 19 19 19 19 19 19 19 19 

5 5 5 5 5 5 5 555 
666 666 666 6 
6 7 7 7 677 
6999699 
6 9 996 9 9 

767 
9 6 22 
9 6 22 

6 9 9 9 6 9 9 9 6 22 
6 11 11 11 6 11 11 11 6 11 

12 12 12 12 12 12 12 12 12 12 
13 13 13 13 13 13 13 13 13 13 

• 
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14
15
16
17
1
2
3

20
20
20
20
20
20
20
20
20
20
20
20

20
20
20
20
20
20
20
20
20
20
20
20

5
6
6
6
6
6
6

12
13
14
15
16
17

1
2
3

74
77
80
80
80
80
80

14
15
16
17
1
2
3

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
5
6
7

64
64
64
11
12
13
14
15
16
17

1
2
3

74
77
80
80
80
80
80

14
15
16
17
1
2
3

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
5
6
7

64
64
64
11
12
13
14
15
16
17

1
2
3
4

25
28
31
34
37
40

14
15
16
17

1
2
3

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

5
6
7

64
64
64
11
12
13
14
15
16
17

1
2
3
4

25
28
31
34
37
40

14
15
16
17

1
2
3

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

5
6
6
6
6
6
6

12
13
14
15
16
17

1
2
3
4

25
28
31
34
37
40

14
15
16
17
1
2
3

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

5
6
7

64
64
64
11
12
13
14
15
16
17

1
2
3
4

25
28
31
34
37
40

14
15
16
17
1
2
3

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

5
6
7

64
64
64
11
12
13
14
15
16
17

1
2
3

74
77
80
80
80
80
80

14
15
16
17

1
2
3

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

5
6
7

64
64
64
11
12
13
14
15
16
17

1
.2

3
74
77
80
80
80
80
80

14
15
16
17
1
2
3

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
5
6
6
6
6
6
6

12
13
14
15
16
17

1
2
3

74
77
80
80
80
80
80

14
15
16
17

1
2
23

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20.
20
20

5
6
7
7
7
7

11
12
13
14
15,
16
17

1
2
3

74
77
80
80
8o
80
80
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14 14 14 14 14 14 14 14 14 14 
15 15 15 15 15 15 15 15 15 15 
16 16 16 16 16 16 16 16 16 16 
17 17 17 17 17 17 17 17 17 17 
111 1 1 1 1 1 1 1 
222 2 2 2 2 222 
333 3 3 3 3 3 3 3 

20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 2~ 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 ?O 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 
555 5 5 5 5 555 
666 666 6 666 
677 7 6 7 7 767 
6 64 64 64 6 64 64 64 6 7 
6 64 64 64 
6 64 64 64 
6 11 11 11 

6 64 64 64 
6 64 64 64 
6111111 

6 7 
6 7 
6 11 

12 12 12 12 12 12 12 12 12 12 
13 1~ 13 13 13 13 13 13 13 13 
14 14 14 14 14 14 14 14 14 14 
15 15 15 15 15 15 15 15 15 1~ 
16 16 16 16 16 16 16 16 16 16 
17 17 17 17 17 17 17 17 17 17 
111 1 1 1 1 111 
2 2 2 2 2 2 2 2 2 2 
333 3 3 3 3 3 3 3 

74 74 4 4 44 74 74 74 74 
77 77 25 25 25 25 77 77 77 77 
80 80 23 28 28 28 80 80 80 80 
80 80 31 31 31 31 80 80 80 80 
80 80 34 34 34 34 80 80 80 80 
80 80 37 37 37 37 80 80 80 30 
80 80 40 40 40 40 80 80 80 80 
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80
80
80
83
86

86
86
86
86
86
86
86
86
86
86

89
92

5
6
6
6
6
6
6

12
13
14
15
16
17

1
2
3

74
77
80
80
80
80
80
80
80
80
86
83
86
86
86
86
86
86
86

86
86

80
80
80

83
86
86
86
86
86
86
86
86
86
86
86
89
92

5
6
7

65
65
65
11
12
13
14
15
16
17

1
2
3

74
77
80
80
8o
80
80
80
80
80
86
83
86
86
86
36
86
86
86
86
86

43
43
43
43
43
43
46
46
46
46
46
46
49
52
55
58
61

5
6
7

65
65
65
11
12
13
14
15
16
17

1
2
3
4

25
28
31
34
37
40
43
43
43
43
43
43
46
46
46
46
46
46
49
52

43
43
43
43
43
43
46
46
46
46
46
46
49
52
55
58
61

5
6
7

65
65
65
11
12
13
14
15
16
17

1
2
3
4

25
28
31
34
37
40
43
43
43
43
43
43
46
46
46
46,
46
46
49
52

43
43
43
43
43
43
46
46
46
46
46
46
49
52
55
58
61

5
6
6
6
6
6
6

12
13
14
15
16
17

1
2
3
4

25
28
31
34
37
40
43
43
43
43
43
43
46
46
46
46
46
46
49
52

43
43
43
43
43
43
46
46
46
46
46
46
49
52
55
58
61

5
6
7

65
65
65
11
12
13
14
15
16
17

1
2
3
4

25
28
31
34
37
40
43
43
43
43
43
43
46
46
46
46
46
4r6
49
52

80
80
80

83
86
86
86
86
86
86
86
86
86
86
86
89.
92

5
6
7

65
65
65
11
12
13
14
15
16
17

1
2
3

74
77
80
80
80
80
80
80
80
80
86
83
86
86
86
86
86
86
86
86
86

80
80
80
83
86
86
86
86
86
86
36
86
86
86
86
89
92.

5
6
7

65
65
65
11
12
13
14
15
16
17

1
2

74
77
80
80
80
80
80
80
80
80
86
83
86
86
86
86
86
86
86
86
86

80
8o
80
83
86
86
86
86
86
86
86
86
86
86
86
89
92

5
6
6
6
6
6
6

12
13
14
15
16
17

1
2
3

74
77
80
80
80
80
80
80
80
80
86
83
86
86
36
86
86
86
86
86
86

80
80
80
83
86
86
86
86
86
86
86
86
86
86
86
89
92

5
6
7
7
7
7

12
13
14
15
16
17

1
2
3

74
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-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-075SFP

-2016C

-6U235
-06PU240
-25 PM 148
-07SSFP

-2016C

-6U235

-06PU240
-25FMI143

-0755FP
-2016C

3.418752
2.037849
1.499042
3.484161
1.8525

3.876274

1.623509
1.192670
2.990455
1.8525

5.942152
1.040520
8.155787
2.246351

1.8525

4.646608
2.213523
1.520499
3.651813

1.8525

5.155485
1.726314
1.189782
3.105182
1.8525

7.069632
1.006640
7.629232
2.180701
1.8525

5.739732
2.233062
1.461326
3.615361
1.8525

-4U236
-07PU241
-08PM147
-06NSFP

-2B1OA

-4U236
-07PU241
-08PMI147
-06 HS FP

-2BIOA

-4U236
-07PU241
-09PH147
-06NSFP

-2

-4U236
-07PU241
-08PM147
-066 HS FP

-2

-4U236
-07PU241
-08PM147
-06 NS FP

-2

-4U236
-07PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241
-08PM147
-06NSFP

-2

5.642368
1.405923
4.916291
4.084455
1.060054

4.907964
9.241438
4.505478
3.494308
2.403347

4.036560
4.422062
3.710933
2.613086

6.183027
1.548218
5.272726
4.274133

5.338094
9.887732
4.761510
3.623872

4.128074
4.251777
3.632552
2.534650

6.413151
1.580583
5.304043
4.226654

5.504326
9.83.7424
4.744030
3.563843

-5U238 3.516994
-07PU242 1.837736
-06PMI48MI.016106
-04AL3 2.5643

-7BIlA 3.190582

-5U238 3.567906
-03PU242 9.327053
-06PM143M9.089666
-04AL3 2.5643

-7BIlA 3.1906

-5U238 4.398390
-03PU242 2.201718
-06PM148M3.200425
-04AL3 2.5643

-5U238 4.267365
-07PU242 1.582565
-06PM148MI.184971

-04AL3 2.5643

-5U238 4.328287
-08PU242 7.850932
-06PMI48M1.041913
-04AL3 2.5643

-5U238 4.99609
-08PU242 1.713612
-06PMI48M8.594230
-04AL3 2.5643

-5U238 4.347310
-07PU242 1.296250
-06PM148M1.238663
-04AL3 2.5643

-5U238 4.916124
-03PU242 6.342233

-OG6PN1OM1 .1!i302
-04AL(3 2.5643

-5
-08
-07

-2
-5

-5
-09
-08

-2
-5

-5
-09
-08

-2

-5
-08
-07

-2

-5
-09
-07

-2

-5
-09
-08

-2

-5
-03
-07

-2

-5
-09
-07

-2

6.263179 -4U236
1.716410 -07PU241
1.131459 -03PM147
3.056422 -06XSFP
1.8525 -2
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SM149 8.734168 -OSSSFP 
HIe 3.7049 -2016C 

2.204243 -06NSFP 
1. 8525 -2B10A 

2.565670 -04AL3 
7.389517 -7EllA 

2.5643 
3.190589 

-2 
-5 

35 35 
U234 5.636736 -6U235 3.418752 -4U236 5.642368 -5U238 3.516994 -5 
PU239 1.227600 -06PU240 2.037849 -07PU241 1.405923 -07PU242 1.837736 -08 
XE135 1.1 -25PM148 1.499042 -08PM147 4.916291 -06PM14SM1.016106 -07 
S~i149 8.659350 -08SSFP 3.484161 -06NSFP 4.084455 -04Al3 2.5643 -2 
HIe 3.7049 -2016C 1.8525 -2BIOA 1.060054 -7BI1A 3.190582 -5 

36 36 
U234 5.907515 -6U235 3.876274 -4U236 4.907964 -5U238 3.567906 -5 
PU23~ 1.116435 -06PU240 1.623509 -07PU241 9.241438 -03PU242 9.327053 -09 
XE135 1.1 -25PM148 1.192670 -D8PM147 4.505478 -06PMI48M9.0C9666 -08 
SM149 8.588290 -08SSFP 2.990455 -06NSFP 3.494308 -04Al~ 2.5643 

3.1906 
-2 

HIC 3.7049 -2016C 1.8525 -2B10A 2.403347 -7B11A -5 

37 37 
U234 7.653637 -6U235 5.942152 -4U236 4.036560 -5U238 4.398890 -5 
PU239 1.233470 -06PU240 1.040520 -07PU241 4.422062 -08PU242 2.201718 -09 
XE135 1.1 -25PM148 8.155787 -09PM147 3.710933 -06PMI48MS.200425 -08 
SM149 1.103623 -07SSFP 2.246851 -06NSFP 2.613086 -04AL3 2.5643 -2 
HIe 3.7049 -2016C 1.8525 -2 

38 38 
U234 6.949320 -6U235 4.646608 -4U236 6.183027 -5U238 4.267365 -5 
PU239 1.660848 -06PU240 2.213523 -07PU241 1.548218 -07PU242 1.582565 -08 
XE135 1.1 -25PM148 1.520499 -08PM147 5.272726 -06PMI48Ml.184971 -07 
SM149 1.126907 -07SSFP 3.651813 -06NSFP 4.27~133 -04Al3 2.5643 -2 
HIC 3.7049 -2016C 1.8525 -2 

39 39 
U234 7.259223 -6U235 5.155485 -4U236 5.338094 -5U238 4.328287 -5 
PU239 1.482084 -06PU240 1.726814 -07PU241 9.887782 -08PU242 7.850932 -09 
XE135 1.1 -25PM148 1.189782 -08PM147 4.761510 -06PMI48Ml.041913 -07 
SM149 1.104911 -07SSFP 3.105182 -06NSFP 3.623872 -04AL3 2.5643 -2 
HIe 3.7049 ~2016C 1.8525 -2 

40 40 
U234 8.751723 -6U235 7.069632 -4U236 4.123074 -5U238 4.99609 -5 
PU239 1.459708 -06PU~40 1.006640 -07PU241 4.251777 -08PU242 1.713612 -09 
XE135 1.100000 -25PM148 7.629232 -09PM147 3.632552 -06PMI48M8.594230 -08 
SM149 1.313501 -07SSFP 2.180701 -06NSFP 2.534650 -04Al3 2.5643 -2 
HIC 3.7049 -2016C 1.8525 -2 

41 41 
U234 7.989806 -6U235 5.739732 -4U236 6.413151 
PU239 2.052408 -06PU240 2.233062 -07PU241 1.580583 
XE135 1.1 -25PM148 1.461326 -08PM147 5.304043 
SM149 1.361946 -07SSFP 3.615361 -06NSFP 4.226654 
HIC 3.7049 -2016C 1.8525 -2 

42 42 

-5U233 4.347310 -5 
-C7PU242 1.296250 -08 
-06PMI48Ml.288663 -07 
-04AL3 2.5643 -2 

U234 8.324533 -6U235 6.263179 -4U236 5.504326 -5U233 4.916124 -5 
PU239 1.801517 -06PU240 1.716410 -07PU241 9.88]424 -OS?U242 6.342233 -09 
XE135 1.1 -25PM143 1.131459 -OJPMI47 4.744030 -06PM14~Ml.118302 -07 
SM149 1.322993 -07SSFP 3.056422 -06NSF? 3.563843 -04AL~ 2.5643 -2 
HIe 3.7049 -2016C 1.8525 -2 

43 43 
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U234 9.037325
PU239 1.548734
XE135 1.1
SM149 1.456820
HIC 3.7049

44 44
U234 8.314186
PU239 2.344565
XE135 1.1
SM149 1.565951
HIC 3.7049

45 4.5

U234 8.625621
PU239 2.003728
XE135 1.1

SM149 1.495001
HIC 3.7049

46 46
U234 9.419099
PU239 1.540431
XE135 1.1
SM149 1.503037
HIC 3.7049

47 47

U234
PU239

XE135
SM149
HIC

48 48
U234

PU239
XE135
SM149
HIC

49 49
U234
PU239
XE135

SM149
HIC

50 50
U234
PU239
XE135
SM149

HIC

51 51
U234

PU239
XE135
SM149
HIC

52 52

8.646360
2.349243
1.1

1.589147
3.7049

8. 955737
2. 006383
1.1

1.514405
3.7049

9.014238
1.380039
1.1

1.324668
3.7049

8.162840
1.936382

1.1
1.336072
3.7049

8.471199
1 .639938

1.1
1.290660
3.7049

-6U235
-06PU240
-25PM148
-07SSFP
-2016C

-6U235
-06PU240
-25PIN 148
-07SSFP

-2016C

-6U235

-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-075SFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-0755FP

-2016C

-6U235
-06PU240
-25FM148
-07SSFP

-2016C

7.696652
7.476632
5.524775
1.679296
1.8525

6.579829
1.761119
1.100632
2.869176

1.8525

7.005772
1.337480
8.46.2152
2.421567

1.8525

8.106891
6.839969
5.080256
1.583956
1.8525

6.816511
1.803641
1.137814
2.969245
1.8525

7.234735
1.380755
8.813245
2.530268
1.8525

7.551373
7.780250
5.859757
1.774002
1.3525

5.785287
2.214908
1.498860
3.705474
1.8525

6.245703
1.739070
i.i8g395
3.215928

1.8525

-4U236
-08PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241
-08PM147
-06NSFP

-2

-4U236
-07PU241
-09PP1147
-06NSFP

-2

-4U236
-08PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241
-08PM147
-06NSFP

-2

-4U236
-07PU241
-09PM147
-06NSFP

-2

-4U236
-08PU24!
-09PM147
-06NSFP

-2

-4U236
-07PU241
-08PM147
-06NSFP

-2

-4U236
-07PU241
-0 F,,147
-06HSFP

-2

3.523243
3.093755
2.833560
1.950194

5.574482
1.271657
4.296887
3.349218

4.773447
7.786451
3.817793
2.820331

3.410361
2.656876
2.700607
1.838634

5.727657

1.257973
4.479204
3.465104

4.935551
7.783075
4.008774
2.946465

3.557782
2.859256
3.032220
2.059484

6.468176
1.472309
5.503312
4.330175

5.653696
9.45'433
5.G25635
3.749265

-5U238 5.106715
-03PU242 8.556524
-06PM148M7.484954
-04AL3 2.5643

-5U238 4.957145
-07PU242 7.040835
-06PM148M1.201017
-04AL3 2.5643

-5U238 5.024533
-08PU242 3.440628
-06PM148MI.023967
-04AL3 2.5643

-5U238 5.296567
-08PU242 6.603988
-06PM148M7.123379
-04AL3 2.5643

-5U238 5.141403
-07PU242 7.005369
-06PM148M1.227981
-04AL3 2.5643

-5U238 5.208404
-08PU242 3.503261
-06PM148MI.050837
-04AL3 2.5643

-5U238 5.083100
-08PU242 8.930421
-06PM148M7.227146
-04AL3 2.5643

-5U238 4.931133
-07PU242 1.233387
-06P1143,M1.285239
-04AL3 2.5643

-5U2 3 4.994626

-03PU242 6.419505
-06PI43M1 .127290
-04AL3. 2.5643

-5
-10
-08

-2

-5
-09
-07

-2

-5
-09
-07

-2

-5
-10
-08

-2

-5
-09
-07

-2

-5
-09
-07

-2

-5
-10
-08

-2

-5
-Os
-07

-5
-09
-07

--
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U234 9.037325 -6U235 7.696652 -4U236 3.523243 -5U238 5.106715 -5 
PU239 1.548734 -06PU240 7.476632 -08PU241 3.093755 -03PU242 8.556524 -10 
XE135 1.1 -25PM148 5.524775 -09PM147 2.833560 -06PM148M7.484954 -08 
SM149 1.456820 -07SSFP 1.679296 -06NSFP 1.950194 -04AL3 2.5643 -2 
H1C 3.7049 -2016e 1.8525 -2 

44 44 
U234 8.314186 -6U235 6.579829 -4U236 5.574482 -5U238 4.957145 -5 
PU239 2.344565 -06PU240 1.761119 -07PU241 1.271657 -07PU242 7.040835 -09 
XE135 1.1 -25PM148 1.100632 -08PM147 4.296887 -06PM1~8M1.201017 -07 
SM149 1.565951 -07SSFP 2.869176 -06NSFP 3.349218 -04AL3 2.5643 -2 
H1C 3.7049 -2016e 1.8525 -2 

45 45 
U234 8.625621 -6U235 7.005772 -4U236 4.773447 -5U238 5.024533 -5 
PU239 2.003728 -06PU240 1.337480 -07PU241 7.786451 -08PU242 3.440628 -09 
XE135 1.1 -25PM148 8.462152 -09PM147 3.817793 -06PMI48M1.023967 -07 
SM149 1.495001 -07SSFP 2.421567 -06NSFP 2.820331 -04AL3 2.5643 -2 
Hie 3.7049 -2016e 1.8525 -2 

46 46 
U234 9.419099 -6U235 8.106891 -4U236 3.410361 -5U238 5.296567 -5 
PU239 1.540431 -06PU240 6.839969 -08PU241 2.656876 -03PU242 6.603988 -10 
XE135 1.1 -25PM148 5.080256 -09PM147 2.700607 -06P~1148M7.123379 -08 
SM149 1.503037 -07SSFP 1.583956 -06NSFP 1.838634 -04AL3 2.5643 -2 
H1C 3.7049 -2016C 1.8525 -2 

47 47 
U234 8.646360 -6U235 6.816511 -4U236 5.727657 -5U238 5.141403 -5 
PU239 2.349243 -06PU240 1.803641 -07PU241 1.257973 -07PU242 7.005369 -09 
XE135 1.1 -25PM148 1.137814 -08PM147 4.479204 -06PMI48M1.227981 -07 
SM149 1.589147 -07SSFP 2.969245 -06NSFP 3.465104 -04AL3 2.5643 -2 
HIC 3.7049 -2016C 1.8525 -2 

48 48 
U234 8.955737 -6U235 7.234735 -4U236 4.935551 -5U238 5.208404 -5 
PU239 2.006383 -06PU240 1.380755 -07PU241 7.783075 -08PU242 3.503261 -09 
XE135 1.1 -25PM148 8.813245 -09PM147 4.008774 -06PM148Ml.050SS7 -07 
SM149 1.514405 -07SSFP 2.530268 -06HSFP 2.946465 -04AL3 2.5643 -2 
HIe 3.7049 -2016e 1.8525 -2 

49 49 
U234 9.014238 -6U235 7.551373 -4U236 3.557732 -5U238 5.033100 -5 
PU239 1.380039 -06PU240 7.780250 -08PU2~i 2.859256 -08PU242 8.930421 -10 
XE135 1.1 -25PM148 5.859757 -09P~1147 3.032220 -06PMI48M7.227146 -os 
SM149 1.324668 -07SSFP 1.774002 -06NSFP 2.059484 -04AL3 2.5643 -2 
HIC 3.7049 -2016C 1.3525 -2 

50 50 
U234 8.162840 -6U235 5.785287 -4U236 6.468176 -5U238 4.931133 -5 
PU239 1.936382 -06PU240 2.214908 -07PU241 1.472309 -07PU242 1.233387 -08 
XE135 1.1 -25PM148 1.498860 -08PM147 5.503312 -06PM148Ml.285239 -07 
SM149 1.336072 -07SSF? 3.705474 -06NSFP 4.330175 -04AL3 2.5643 -2 
HIC 3.7049 -2016C 1.8525 -2 

51 51 
U234 8.471199 -6U235 6.245703 -4U236 5.653696 -5U23Z 4.994626 -5 
PU239 1.689938 -06PU240 1.739070 -07PU241 9.456433 -OZPU242 6.4195G5 -09 
XE135 1.1 -25P~148 1.183395 -OSPM147 5.025635 -06?~1143M1.127290 -07 
SM149 1.290660 -07SSFP 3.215928 -06NSFP 3.749265 -04AL~ 2.5643 -2 
HIC 3.7049 -2016e 1.8525 -2 

52 52 
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U234 7.813304 -6U235 6.401916 -4U236 3.316946 -5U238 4.419978 -5
PU239 1.154627 -06PU240 7.648310 -08PU241 2.760830 -08PU242 1.011765 -09
XE135 1.1 -25PM148 5.869847 -09PM147 2.951616 -06PI1148M6.611822 -08
SM149 1.105140 -075SFP 1.729379 -06NSFP 2.008121 -04AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2BIOA 1.941524 -06B11A 3.198093 -5

53 53
U234 7.006819 -6U235 4.588026 -4U236 6.199347 -5U238 4.286018 -5
PU239 1.527131 -06PU240 2.163207 -07PU241 1.415845 -07PU242 1.493859 -08
XE135 1.1 -25PM148 1.556088 -08PM147 5.442284 -06PM148M1.169760 -07
SM149 1.088907 -07SSFP 3.725447 -06NSFP 4.358741 -04AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2BIOA 2.127899 -07BIlA 3.198083 -5

54 54
U234 7.283142 -6U235 5.012339 -4U236 5.474423 -5U23.8 4.341254 -5
PU239 1.349536 -06PU240 1.730203 -07PU241 9.328795 -08PU242 7.994906 -09
XE135 1.1 -25PM148 1.256719 -08PM147 5.042411 -06PM148M1.042220 -07
SM149 1.059968 -07SSFP 3.272315 -06NSFP 3.818879 -04AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2B1OA 3.735361 -07B1lA 3.198086 -5

55 55
U234 6.524396 -6U235 5.101929 -4U236 2.991877 -5U238 3.707105 -5
PU239 9.222005 -07PU240 7.367947 -08PU241 2.624821 -08PU242 1.158017 -09
XE135 1.1 -25PM148 5.750991 -09PM147 2.780294 -06PM148M5.800981 -08
5M149 8.750942 -08SSFP 1.634377 -06NSFP 1.898458 -04AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2B1OA 1.515358 -06B11A 3.203392 -5

56 56
U234 5.776327 -6U235 3.347243 -4U236 5.687874 -5U238 3.592820 -5
PU239 1.136867 -06PU240 2.012777 -07PU241 1.298092 -07PU242 1.760284 -03
XE135 1.1 -25PM148 1.544677 -08PM147 5.095217 -06PM148M1.006214 -07
SM149 8.365646 -OSSSFP 3.574509 -06NSFP 4.189294 -04AL3 2.5543 -2
HIC 3.7049 -2016C 1.8525 -2B10A 8.860377 -03BIlA 3.203381 -5

57 57
U234 6.016160 -6U235 3.710566 -4U236 5.089051 -5U238 3.639239 -5
PU239 1.017878 -06PU240 1.646266 -07PU241 8.823309 -0SPU242 9.751936 -09
XE135 1.1 -25PM148 1.276558 -08PM147 4.806876 -06P'l143M9.134402 -08
SM149 8.216921 -08SSFP 3.185422 -06NSFP 3.722385 -04AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2B1OA 1.726722 -07Bl1A 3.203333 -5

58 58
U234 5.145587 -6U235 3.937415 -4U236 2.648809 -5U238 2.940177 -5
PU239 6.902196 -07PU240 6.704965 -08PU241 2.362966 -03PU242 1.267047 -09
XE135 1.1 -25PM148 5.570534 -09PH147 2.567884 -06PMI43'14.979088 -08
5M149 6.783802 -08SSFP 1.517104 -064SFP 1.763041 -04AL3 2.5643 -2
HIC 3.7049 -2016C 1.8525 -2BIOA 1.112908 -06B11A 3.203491 -5

59 59
U234 4.484412 -6U235 2.316975 -4U236 5.066351 -5U238 2.847724 -5
PU239 7.897318 -07PU240 1.729883 -07PU241 1.097344 -07PU242 1.914259 -03
XE135 1.1 -25PM!48 1.478191 -08PM147 4.574058 -06PM148M1.346251 -08
S1!49 6.233046 -08SSFP 3.313945 -06HSFP 3.892514 -04AL3 2.5643 -2
HIC 3.7049 -2016C 1.-525 -25iOA 3.001765 -03311A 3.203475 -5
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U234 7.813304-6U235 6.401916 -4U236 3.316946 -5U238 4.41~978 -5 
PU239 1.154627 -06PU240 7.648310 -08PU241 2.760830 -OBPUZ42 1.011765 -09 
XE135 1.1 -25PM148 5.869847 -09PM147 2.951616 -06PMI48M6.611822 -08 
SM149 1.105140 -07SSFP 1.729379 -06NSFP 2.008121 -04Al3 2.5643 -2 
H1C 3.7049 -2016C 1.8525 -ZB10A 1.941524 -06B11A 3.198093 -5 

53 53 
U234 7.006319 -6U235 4.583026 -4U236 6.199347 -5U238 4.286018 -5 
PU239 1.527131 -06PU240 2.163207 -07PU241 1.415845 -07PU242 1.493859 -08 
XE135 1.1 -25PM148 1'.556088 -08PM147 5.442284 -06PMI48M1.169760 -07 
SM149 1.088907 -07SSFP 
HIC 3.7049 -2016C 

54 54 

3.725447 -06HSFP 
1.8525 -2BI0A 

4.358741 -04Al3· 
2.127899 -07BllA 

2.5643 
3.198083 

-2 
-5 

U234 7.283142 -6U235 5.012339 -4U236 5.474423 -5U2~8 4.341254 -5 
PU239 1.349536 -06PU240 1.730203 -07?U241 9.328795 -08PU242 7.994906 -09 
XE135 1.1 -25PM148 1.256719 -08PM147 5.042411 -06PMI48M1.042220 -07 
SM149 1.059968 -07SSFP 3.272315 -06HSFP 3.818879 -04AL3 2.5643 '-2 
HIC 3.7049 -2016C 1.8525 -2B10A 3.735361 -07B11A 3.198086 -5 

55 55 
U234 6.524396 ~6U235 5.101929 -4U236 2.991877 -5U238 3.707105 ~5 

PU239 9.222005 -07PU240 7.367947 -08PU241 2.624821 -08PU242 1.158017 -09 
XE135 1.1 -25PM148 5.750991 -09PM147 2.780294 -06PMI48M5.800981 -08 
SM149 8.750942 -OSSSFP 1.634377 -06NSFP 1.898458 -04Al3 2.5643 -2 
H1C 3.7049 -2016C 1.8525 -2BI0A 1.515358 -06BllA 3.203392 -5 

56 56 
U234 5.776327 
PU239 1.136867 
XE135 1.1 
SMl'i9 8.365646 
H1C 3.7049 

57 57 

-6U235 
-06PU240 
-25PM148 
-08SSFP 

-2016C 

3.347243 -4U236 5.687874 -5U238 3~592820 -5 
2.012777 -07PU241 1.298092 -D7PU242 1.760284 -08 
1.544677 -08PM147 5.095217 -06PM148M1.006214 -07 
3.574509 -06HSFP 4.189294 -04Al3 2.5643 -2 
1.8525 -2B10A 8.360377 -OBB11A 3.203381 -5 

U234 6.016160 -6U235 3.710566 -4U236 5.089051 -5U233 3.639239 -5 
PU239 1.017878 -06PU240 1.646266 -07PU241 8.823309 -OSPU242 9.751936 -09 
XE135 1.1 -25PM148 1.276558 -08PM147 4.806876 -06PM14SM9.134402 -08 
SM149 8.216921 -08SSFP 3.185422 -06NSFP 3.722885 -04Al3 2.5643 -2 
H1C 3.7049 -2016C 1.8525 -2B1DA 1.726722 -07B11A 3.203333 -5 

58 58 
U234 5.145537 -6U235 3.937415 -4U236 2.648809 -5U238 2.940177 -5 
PU239 6.902196 -07PU240 6.704965 -08PU241 2.362966 -03PU242 1.267047 -09 
XE135 1.1 -25PM148 5.570534 -09PM147 2.567884 -06PM148M4.979088 -08 
SM149 6.783802 -08SSFP 1.517104 -06NSFP 1.763041 -04AL3 2.5643 -2 
HIC 3.7049 -2016C 1.8525 -2B1DA 1.112908 -06B11A 3.20S~91 -5 

59 59 
U234 4.484412 -6U235 
PU239 7.897318 -07PU240 
XE135 1.1 -25PM148 
SM149 6.233046 -08SSFP 
HIe 3.7049 -2016C 

2.316975 
1.729833 
1.478191 
3.313945 
1. 8525 

-4U236 5.066351 -5U238 2.847724 -5 
-07PU241 1.097344 -07PU242 1.914259 -08 
-08PM147 4.574058 -06PM148MS.346251 -03 
-06NSFP 3.892514 -04AL3 2.5643 -2 

-2EIOA 3.0D1765 -OS311A 3.208475 -5 
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60 60
U234 4.681166
PU239 7.154596
XE135 1.1

SM149 6.183711
HIC 3.7049

61 61
U234 3.843883
PU239 4.860906
XE135 1.1

S1I49 4.919084
HIC 3.7049

62 62
U234 3.289122
PU239 5.179947
XE135 1.1

SM149 4.302619
HIC 3.7049

63 63
U234 3.441491
PU239 4.734221
XE135 1.1
SM149 4.313013
HIC 3.7049

64 73
BlOC 5.7478

74 94
U234 5.191
PU239 1.0
XEI35 1.0
SM149 1.0
HIC 3.7049

1 1
U234 8.919471
PU239 1.528446
XE135 1.1
51149 1.437727
HIC 3.7049

2 2
U234 8.980791
PU239 1.538941
XE135 1.1
SN149 1.447604
HIC 3.7049

3 3
U234 9.037325
PU239 1.548734

-6U235
-07PU240
-25PM148
-08SSFP

-2016C

-6U235
-07PU240
-25PM148
-0SSFP

-2016C

-6U235
-07PU240
-25PM148
-08SSFP

-2016C

-6U235
-07PU240
-25PM148
-0 8SSFP

-2016C

2.610791
1.448593
1.253948
2.999279
1.8525

2.814077
5.718732
5.029992
1.307510
1.8525

1.458772
1.373627
1.287542
2.812958
1.8525

1.671762
1.176577
1.122662
2.585345
1.8525

-4U236
-07PU241
-08PM147
-06NSFP

-2B1OA

-4U236
-08PU241
-09PM147
-06NSFP

-2BIOA

-4U236
-07PU241
-08PM147
-06NSFP

-2BIOA

-4U236
-07PU241
-08PM147
-06NSFP

-2B10A

4.598880
7.715033
4.402588
3.511,996
6.575817

2.193298
1.998708
2.198706
1.520316
7.718483

4.164080
8.541934
3.733066
3.312950
8.441855

3.836959
6.211758
3.668099
3.034365
2.087647

-5U238 2.884639
-08PU242 1.101557
-06PM148M7.732018
-04AL3 2.5643
-08BIlA 3.208478

-5U238 2.210414
-08PU242 1.298586
-06PM148M3.972628
-04AL3 2.5643
-07BIlA 3.194089

-5U238 2.139367
-08PU242 1.896042
-06PM148M6.353508
-04AL3 2.5643
-09B11A 3.194070

-5U238 2.167202
-08PU242 1.134373
-06Pf1148M6.008565
-04AL3 2.5643
-03BIlA 3.194074

-2C12A 0.8267

-6U238 2.739
-15PU242 1.0
-15PN148M 1.0
-15AL3 2.5643

-5U238 5.039819
-08PU242 8.444436
-06P1114811M7.336353

-04AL3 2.5643

-5U278 5.074423
-03PU242 8.502419
-06?1148'17 . 437, 03
-044L3 2.5643

-5
-08
-08

-2
-5

-5
-09
-08

-2
-5

-5
-08
-08

-2
-5

-5
-08
-08

-2
-5

-2

-5
-15
-15

-2

-5
-10
-03

-2

-5
-10
-C3

-2

-3BIIC 2.3311 -2AL7 4.50

-6U235
-15PU240
-15PM148
-15SSFP

-2016.C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM143
-07SSFP

-2016C

4.8050
1.0
1.0
1.0
1.8525

7.595781
7.378691
5.452367
1.657288

1 .8525

7.647963
7.429355
5.489327
1.668673

1 .8525

-4U236
-15PU241
-15PM147
-15NSFP

-2

-4U236
-08PU241
-09?M147
-06NSFP

-2

-4U236

-08PU241
-09PM1147
-06 6HISF P

-2

2.466
1.0
1.0
1.0

3.477103
3.053227
2.796423
1.924634

3.500962
3.074192
2.815635
1.937757

-6U235 7.696652 -4U236 3.523243 -5U238 5.106715 -5
-06PU240 7.476632 -08PU241 3.093755 -08PU242 8.556524 -10
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60 60 
U234 4.681166 -6U235 2.610791 -4U236 4.598880 -5U238 2.884639 -5 
PU239 7.154596 -07PU240 1.448593 -07PU241 7.715033 -08PU242 1.101557 -08 
XE135 1.1 -25PM148 1.253948 -08PM147 4.402588 -06PM148M7.732018 -08 
SM149 6.183711 -08SSFP 2.999279 -06NSFP 3.511396 -04AL3 2.5643 -2 
H1C 3.7049 -2016C 1.8525 -2B10A 6.575817 -08B11A 3.208478 -5 

61 61 . 
U234 3.843883 -6U235 2.814077 -4U236 2.193298 -5U238 2.210414 -5 
PU239 4.860906 -07PU240 5.718732 -08PU241 1.998708 -08PU242 1.298586 -09 
XE135 1.1 -25PM148 5.029992 -09PM147 2.198706 -06PMI48M3.972628 -08 
S~1149 4.919084 -08SSFP 1.307510 -06NSFP 1.520316 -04Al32.5643 -2 
HIC 3.7049 -2016C 1.8525 -2B10A 7.718483 -07B11A 3.194089 -5 

62 62 
U234 3.289122 -6U235 1.458772 -4U236 4.164080 -5U238 2.139367 -5 
PU239 5.179947 -07PU240 1.373627 -07PU241 8.541934 -08PU242 1.896042 -08 
XE135 1.1 -25PM148 1.281542 -08PM147 3.733066 -06PM148M6.353508 -08 
SM149 4.302619 -08SSFP 2.812958 -06NSFP 3.312950 -04AL3 2.5643 -2 
H1C 3.7049 -2016C 1.8525 -2E10A 8.441855 -09B11A 3.194070 -5 

63 63 
U234 3.441491 -6U235 1.671762 -4U236 3.836959 -5U238 2.167202 -5 
PU239 4.734221 -07PU240 1.176577 -07PU241 6.211758 -08PU242 1.134373 -08 
XE135 1.1 -25PM148 1.122662 -08PM147 3.668099 -06PM148M6.008565 -08 
SM149 4.313013 -08SSFP 2.585345 -06HSFP 3.034365 -04Al3 2.5643 -2 
H1C 3.7049 -2016C 1.8525 -2Bl0A 2.087647 -OBB11A 3.194074 -5 

64 73 
BlOC 5.7478 -3B11C 2.3311 -2AL7 4.50 

74 94 
U234 5.191 
PU239 1.0 

-6U235 4.8050 -4U236 2.466 
-15PU240 1.0 -15PU241 1. 0 

XE135 1.0 -15PM148 
SM149 1.0 -15SSFP 
H1C 3.7049 -2016~ 

1 1 

1. 0 -15PM147 
1.0 -15NSFP 
1. 8525 -2 

1.0 
1.0 

-2C12A 0.8267 -2 

-6U238 2.739 -5 
-15PU242 1.0 -15 
-15P1'1148M 1.0 -15 
-15AL3 2.5643 -2 

U234 8.919471 -6U235 7.595781 -4U236 3.477103 -5U238 5.039819 -5 
PU239 1.528446 -06PU240 7.378691 -08PU241 3.053227 -08PU242 8.444436 -10 
XE135 1.1 -25PM148 5.452367 -09?M147 2.796423 -06?M14SM7.336353 -08 
5.1149 1.437727 -07S5FP 1.657283 -06NSFP 1.924634 -04Al3 2.5643 -2 
H1C 3.7049 -2016C 1.3525 -2 

2 2 
U234 8.980791 -6U235 7.647963 -4U236 3.500962 -5U238 5.074423 -5 
PU239 1.533941 -06PU240 7.429355 -08PU241 3.074192 -03PU242 8.502419 -10 
XE135 1.1 -25PM143 5.489827 -09PM147 2.815635 -06~M14E~7.437503 -C8 
SM149 1.447604 -07SSFP 1.668673 -06NS~P 1.937857 -04AL3 2.5643 -2 
HIC 3.7049 -2016C 1.3525 -2 

3 3 
U234 9.037325 -6U235 7.696652 -4U236 3.523243 -5U233 5.106715 -5 
PU239 1.548734 -06PU240 7.476632 -08?U241 3.093755 -OSPU242 8.556524 -10 
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XE135 1.1
SM149 1.456820
HIC 3.7049

4 4
U234 9.091512
PU239 1.557971
XE135 1.1
SM149 1.465345
HIC 3.7049

5 5
U234 9.142085
PU239 1.566596
XE135 1.1
SM149 1.473632
HIC 3.7049

6 6
U234 9.189046
PU239 1.574665
XE135 1.1
SM149 1.481229
HIC 3.7049

7 7
U234 8.205761
PU239 2.313852
XE135 1.1
SM149 1.545429
HIC 3.7049

8 8
U234 8.262174
PU239 2.329739
XE135 1.1
SM149 1.556045
HIC 3.7049

9 9
U234 8.314186
PU239 2.344565
XE135 1.1
SM149 1.565951
HIC 3.7049

10 10
U234 8.364035
PU239 2.358550
XE135 1.1
SN149 1.575115
HIC 3.7049

11 11
U234 8.410562
PU239 2.371605
XE!35 1.1
SI149 1.584024
HIC 3.7049

12 12
U234 8.453765
PU239 2.333820

-25PM148
-075SFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25P N148
-07SSFP

-2016C

-6U235
-06PU240
-25PN148
-07SSFP

-2016C

5.524775
1.679296

1.8525

7.741689
7.521231
5.557105
1.689123
1.8525

7.785477
7.562863
5.588536
1.698677
1.8525

7.825610
7.601818
5.617345
1.707433
1.8525

6.493595
1.738049
1.086208
2.831574

1.8525

6.538206
1.749983
1.093670
2.851026

1.8525

6.579829
1.761119
1.100632
2.869176

1.8525

6.618332
1.771625
1.107074
2.835965
1.8525

6.655767
1.781431
1.113335
2.902289

1.8525

-09PM147 2.833560 -06PM!48M7.484954 -08
-06HSFP 1.950194 -04AL3 2.5643 -2

-2

-4U236
-08PU241
-09PM147
-06NSFP

-2

-4U236
-08PU241
-09PM147
-06NSFP

-2

-4U236
-08PU241
-09PM147
-06HSFP

-2

-4U236
-07PU241
-08PM147
-06NSFP

-2

-4U236
-07PU241
-08PM147
-06NSFP

-2

-4U236
-07PU241
-08PM147
-06NSFP

-2

-4U236
-07PU241
-08PN147
-06NSFP

-2

-4U236
-07PU241
-08 P 147
-06NSFP

-2

3.543745
3.112208
2.850142
1.961605

3.563879
3.129436
2.866262
1.972700

3.582233
3.145554
2.881035
1.982869

5.501456
1.254999
4.240574
3. 305322

5.539226
1.263616
4.269705
3.328030

5.574482
1.271657
4.296887
3.349218

5.606990
1.279242
4.322032
3.368317

5.638790
1.286323
4.346476
3. 787870

-5U238 5.137175
-08PU242 8.607561
-06PMI48M7.528752
-04AL3 2.5643

-5U238 5.165613
-08PU242 8.655208
-06PMI48M7.571339
-04AL3 2.5643

-5U238 5.192218
-08PU242 8.699785
-06PM148M7.610362
-04AL3 2.5643

-5U238 4.892208
-07PU242 6.948603
-06PM148M1.185277
-04AL3 2.5643

-5U238 4.9258
-07PU2q2 6.996316
-06PMI48MI1.193419
-04AL3 2.5643

-5U238 4.957145
-07PU242 7.040835
-06PM148M1.201017
-04AL3 2.5643

-5U238 4.986714
-07PU242 7.032336
-06PM!48!1 .208045
-04AL3 2.5643

-5U238 5.014316
-07PU242 7.122040
-0 0 67?M1 ! .214377
-04AL3 2.5643

-5
-10
-08

-2

-5
-10
-08

-2

-5
-10
-08

-2

-5
-09
-07

-2

-5
-09
-07

-2

-5
-09
-07

-2

-5
-09
-007

-2

-5
-09
-07

-2

-6U235 6.690074 -4U236 5.667843 -5U238 5.040145 -5
-06PU240 1.790606 -07PU241 1.292948 -07PU242 7.153722 -09
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XE135 1.1 -25PM148 5.524775 -09PM147 2.833560 -06PM148M7.434954 -08 
SM149 1.456820 -07SSFP 1.679296 -06HSFP 1.950194 -04AL3 2.5643 -2 
H1C 3.7049 -2016C 1.8525 -2 

4 4 
U234 9.091512 -6U235 7.741689 -4U236 3.543745 -5U238 5.1~7175 -5 
PU239 1.557971 -06PU240 7.521231 -08PU241 3.112208 -08PU242 8.607561 -10 
XE135 1.1 -25PM148 5.557105 ~09PM147 2.850142 -06PM148M7.528752 -08 
SM149 1.465345 -07SSFP 1.689123 -06NSFP 1.961605 -04AL3 2.5643 -2 
H1C 3.7049 -2016C 1.8525 -2 

5 5 
U234 9.142085 
PU239 1.566596 
XE135 1.1 
S111491.473632 
H1C 3.7049 

6 6 

-6U235 7.785477 -4U236 3.563879 -5U238 5.165613 -5 
-06PU240 7.562863 -08PU241 3.129436 -08PU242 8.655208 -10 
-25PM148 5.588536 -09PM147 2.866262 -06PMI48M7.571339 -08 
-07SSFP 1.698677 -06HSFP 1.972700 -04Al3 2.5643 -2 

-2016C 1.8525 -2 

U234 9.189046 -6U235 7.825610 -4U236 3.582233 -5U238 5.192218 -5 
pe239 1.574665 -06PU240 7.601818 -08PU241 3.145554 -08PU242 8.699785 -10 
XE135 1.1 -25PM148 5.617345 -09PM147 2.881035 -06PM148M7.610362 -08 
SM149 1.481229 -07SSFP 1.707433 -06HSFP 1.932869 -04AL3 2.5643 -2 
HlC 3.7049 -2016C 1. 8525 -2 

7 7 
U234 8.205761 -6U235 6.493595 -4U236 5.501456 -5U238 4.892208 -5 
PU239 2.313852 -U6PU240 1.738049 -07PU241 1.254999 -07PU242 6.948603 -09 
XE135 1.1 -25PM148 1.086208 -08PM147 4.240574 -06PMI48Ml.185277 -07 
SM149 1.545429 -07SSFP 2.831574 -06HSFP 3.305322 -04Al3 2.5643 -2 
fllC 3.7049 -2016C 1.8525 -2 

8 8 
U234 8.262174 -6U235 6.538206 -4U236 5.539226 -5U238 4.9258 -5 
PU239 2.329739 -06PU240 1.749983 -07PU241 1.263616 -07PU2426.996316 -09 
XE135 1.1 -25PM148 1.093670 -08PM147 4.269705 -06PM143Ml.193419 -07 
SM149 1.556045 -07SSFP 2.851026 -06HSFP 3.328030 -04AL3 2.5643 -2 
HIC 3.70~9 -2016C 1.8525 -2 

9 9 
U234 8.314186 -6U235 6.579829 -4U236 5.574482 -5U238 4.957145 -5 
PU239 2.344565 -06PU240 1.761119 
XE135 1.1 -25PM148 1.100632 
SM149 1.565951 -07SSFP 2.869176 
H1C 3.7049 -2016C 1.8525 

10 10 

-07PU241 
-03P!'1l47 
-06HSFP 

-2 

U234 8.364035 -6U235 6.618332 -4U236 
PU239 2.358550 -06PU240 1.771625 -07PU241 
XE135 1.1 -25PM148 1.107074 -08PM147 
SM149 1.575115 -07SSFP 2.835965 -06NSFP 
HIe 3.7049 -2016C 1.8525 -2 

11 11 
-4U236 

1.271657 -07PU242 7.040835-09 
4.296887 -06PM148M1.201017 -07 
3.349218 -04AL3 2.5643 -2 

5.606990 -5U238 4.986714 -5 
1.279242 -07?U242 7.082836 -09 
4.322032 -06PM148Ml.20&045 -0] 
3.368317 -04AL3 2.5643 -2 

5.638790 -5U238 5.014316 -5 U234 8.410562 -6U235 
PU239 2.371605 -06PU240 

6.655767 
1.78H31 
1.113335 
2.902289 

-07PU241 1.236323 -07PU242 7.122040 -09 
XE.135 1.1 -25pm48 
SM149 1.584024 -07SSFP 
H1C 3.7049 -2016C 

12 12 

-08PM147 4.346476 -062M148Ml.214377 -07 
-06NSFP 3.387370 -04AL3 2.5643 -2 

1.8525 -2 

U234 8.453765 -6U235 6.690074 -4U236 5.667843 -5U238 5.040145 -5 
PU239 2.333820 -06PU240 1.790606 -07PU241 1.292943 -07PU242 7.158722 -09 
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XE135 1.1
SM149 1.592189
HIC 3.7049

13 13
U234 8.513136
PU239 1.977480
XE135 1.1
SM149 1.475408
HIC 3.7049

14 14
U234 8.571663
PU239 1.991059
XE135 1.1
SM149 1.485544
HIC 3.7049

15 15
U234 8.625621
PU239 2.003728
XE135 1.1
SM149 1.495001
HIC 3.7049

16 16
U234 8.677340
PU239 2.015680
XE135 1.1
SM149 1.503751
hIC 3.7049

17 17
U234 8.725609
PU239 2.026837
XE135 1.1
SM149 1.512255
HIC 3.7049

18 18
U234 8.770431
PU239 2.037276
XE135 1.1
SM149 1.520050
HIC 3.7049

19 19
U234 9.299985
PU239 1.521186
XE135 1.1
SM149 1.484099
HIC 3.7049

20 20
U234 9.340902
PU239 1.507307
XE135 1.1
SiM149 1.490697
HIC 3.7049

21 21
U234 9.3800
PU239 1.534250

-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-075SFP

-20160

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-075SFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25 PM 148
-07SSFP

-2016C

-6U235
-06PU240
-25 PM 143
-07SSFP

-2016C

1.119074
2.917249
1.8525

6.913955
1.319959
8.351247
2.389830
1.8525

6.961452
1.329023
8.408620
2.406248
1.8525

7.005772
1.337480
8.462152
2.421567
1.8525

7.046768
1.345458
8.511670
2.435738
1.8525

7.086624
1.352905
8.559809
2.449514
1.8525

7.123153
1.359874
8.603934
2.462140
1.8525

8.004748
6.754516
5.016247
1.564000
1.8525

8.0A0599
6.692892
5.038604
1.570969
1.3525

-08PM147
-06NSFP

-2

-4U236
-07PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241
-09PM147
-06HSFP

-2

-4U236
-07PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241
-09PM147
-06NSFP

-2

-4U236

-08PU241
-09 PM147

-06 HSF P
-2

-4U236
-08pU241
-0 9PM147
-06HSFF

-2

4.368881 -06PM148M1.221139 -07

3.405334 -04AL3 2.5643 -2

4.710921
7.684451
3.767757
2.783369

4.743259
7.737214

3.7.93642
2.802489

4.773447
7.786451
3.817793
2.820331

4.801268
7.832898
3.840134
2.836837

4.828512
7.,876253
3.861853
2.852881

4.853385
7.916822
3.881760
2.867586

3.367352
2.623684
2.666582
1.815469

3.332422
2.599746
2.678463
1.823560

-5U238 4.958762
-08PU242 3.395557
-06PMI48Ml .010547
-04AL3 2.5643

-5U238 4.992812
-08PU242 3.418873
-06PM148MI.017489
-04AL3 2.5643

-5U238 5.024583
-08PU242 3.440628
-06PM148M1.023967
-04AL3 2.5643

-5U238 5.054554
-08PU242 3.461152
-06PM148MI.029959

-04AL3 2.5643

-5U238 5.0.82531
-08PU242 3.480310
-06PM148MI.035784
-04AL3 2.5643

-5U238 5.108709
-08PU242 3.498235
-06PM148M1I.041124
-04AL3 2.5643

-5U238 5.230399
-08PU242 6.521483
-06PM148M7.033628
-04AL3 2.5643

-5U238 5.182673
-08PU242 6.461984
-06PH148M7 .064983
-04AL3 2.5643

-5
-09
-07

-2

-5
-09
-07

-2

-5
-09
-07

-2

-5
-09
-07

-2

-5

-09
-07

-2

-5

-09
-07

-2

-5
-10
-03

-2

-5
-10

-28
-2

-6U235 8.073831 -4U236 3.396471 -5U238 5.275315 -5
-06PU240 6.812525 -08PU241 2.646215 -08PU242 6.577490 -10
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XE135 1.1 -25PM148 1.119074 -G8PM147 4.368881 -06PM148M1.221139 -07 
SM149 1.592189 -07SSFP 2.917249 -06NSFP 3.405334 -04Al3 2.5643 -2 
Hie 3.7049 -20l6C 1.8525 -2 

13 13 
U234 8.513136 -6U235 6.913955 -4U236 4.710921 -5U238 4.958762 -5 
PU239 1.977480 -06PU240 1.319959 -07PU241 7.684451 -08PU242 3.395557 -09 
XE135 1.1 -25PM148 8.351247 -09PM147 3.767757 -06PMI48M1.010547 -07 
SM149 1.475408 -07SSFP 2.389830 -06NSFP 2.783369 -04Al3 2.5643 -2 
H1C 3.7049 -2016C 1;8525 -2 

14 14 
U234 8.571663 -6U235 6.961452 -4U236 4.743259 -SU238 4.992812-5 
PU239 1.991059 -06PU240 1.329023 -07PU241 7.737214 -08PU242 3.418873 -09 
XE135 1.1 -25PM148 8.408620 -09PM147 3.733642 -06PMl48Ml.0l7489 -07 
SM149 1.485544 -07SSFP 2.406248 -06HSFP 2.802489 -04Al3 2.5643 -2 
H1C 3.7049 -2016C 1.8525 -2 

15 15 
U234 8.625~21 -6U235 7.005772 -4U236 4.773447 -5U238 5.024583 -5 
PU239 2.003728 -06PU240 1.337480 -07PU241 7.786451 -08PU242 3.440628 -09 
XE135 1.1 -25PM148 8.462152 -09PM147 3.817793 -06PMI48Ml.023967 -07 
Sr1149 1.495001 -07SSFP 2.421567 -06HSFP 2.820331 -04AL3 2.5643 -2 
HIC 3.7049 -2016C 1.8525 -2 

16 16 
U234 8.677340 -6U235 7.046768 -4U236 4.801268 -5U238 5.054554 -5 
PU239 2.015680 -06PU240 1.345458 -07PU241 7.832898 -08PU242 3.461152 -09 
XE135 1.1 -25PM148 8~511670 -09PM147 3.840134 -06PM148Ml.029959 -07 
SM149 1.503751 -07SSFP 2.435738 -06HSFP 2.836837 -04AL3 2.5643 -2 
hlC 3.7049 -2016C 1. 8525. -2 

11 17 
U234 8.725609 -6U235 7.086624 -4U236 4.828512 -5U238 5.082531 -5 
PU239 2.026837 -06PU240 1.352905 -07PU241 7.~76253 -08PU242 3.480310 -09 
XE135 1.1 ~25PM148 8.559809 -09PM147 3.861853 -06PMI48Ml.035784 -07 
SM149 1.512255 -07SSFP 2.449514 -06NSFP 2.852881 -04AL3 2.5643 -2 
HIC 3.7049 -2016C 1.8525 -2 

18 18 
U234 8.770431 -6U235 7.123153 -4U236 4.853385 -5U238 5.108709 -5 
PU239 2.037276 -06PU240 1.359874 -07PU241 7.916822 -08PU242 3.498235 -09 
XE135 1.1 -25PM148 8.603934 -09PM147 3.881760 -06PM148Ml.041124 -07 
SM149 1.520050 -07SSFP 2.462140 -06HSFP 2.867586 -04AL3 2.5643 -2 
HIC 3.7049 -2016C 1.8525 -2 

19 19 
U234 9.299985 -6U235 8.004748-4U236 3.367352 -5U238 5.230399 -5 
PU239 1.521186 -06PU240 6.754516 -08PU241 2.623684 -03PU242 6.521483 -10 
XE135 1.1 -25PM143 5.016247 ~09PM147 2.666582 -06PMI48M7.033628 -08 
SM149 1.484099 -07SSFP 1.564000 -06NSFP 1.815469 -04AL3 2.5643 -2 
Hie 3.7049 -2016C 1.8525 -2 

20 20 
U234 
PU239 
XE135 
SiU49 
HIC 

21 21 

9.340902 -6U235 8 .. 040599 -4U236 
1.507307 -06PU240 6.692892 -08PU241 
1.1 -25PM143 5.038604 -09PM147 

1.490697 -07SSF? 1.570969 -06NSF? 
3.7049 -2016C 1.3525 -2 

3.3~2422 

2.599746 
2.678463 
1.823560 

-5U238 5.182673 -5 
-08PU242 6.461934 -10 
-06PHI48M7.064983 -08 
-04AL3 2.5643 -2 

U234 9.3800 -6U235 8.073831 -4U236 3.396471 -5U238 5.275315 -5 
PU239 1.534250 -06PU240 6.812525 -08PU241 2.646215 -03PU242 6.577490 -10 
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XE135 1.1

S'1149 1.496907
HIlC 3.7049

22 22
U234 9.419099
PU239 1.540431
XE135 I.I
SM149 1.503037
HIC 3.7049

23 23
U234 9.453651
PU239 1.546387
XE135 1.1
SM149 1.508712
HIC 3.7049

24 24
U234 9.489112
PU239 1.552005
XE135 1.1
SM149 1.514183
HIC 3.7049

25 25
U234 8.537017
PU239 2.319894
XE135 1.1

SM149 1.569126
HIC 3.7049

26 26
U234 8.574577
PU239 2.298728
XE135 1.1

SM149 1.576058
HlC 3.7049

27 27
U234 8.610468
PU239 2.339816
XJ135 1.1

SM149 1.582667
HIC 3.7049

28 28
U234 8.646360
PU239 2.349243
XE135 1.1
SM149 1.589147
HIC 3.7049

29 29
U234 8.678076
PU239 2.353326
XE135 1.1

SM149 1.595148
HIC 3.7049

30 30
U234 8.710629
PU239 2.366894

-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

.- 6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25 PM143
-07SSFP

-2016C

5.059540
1.577498
1.8525

8.106891
6.839969
5.080256
1.583956
1.8525

8.137501
6.866418
5.099437
1.589937
1.8525

8.167010
6.891361
5.117929
1.595703
1.8525

6.730629
1.781108
1.123479
2.931836
1.8525

6.760771
1.764857
1.128461
2.944844
1.8525

6.788713
1.796404
1.133174
2.957137

1.8525

6.816511
1.803641
1.137314
2.969245

1.8525

6.842248
1.810615
1 14•2•110
2.980457

1 .3525

-09PM147
-06NSFP

-2

-4U236
-08PU241
-09PM147
-06NSFP

-2

-4U236
-08PU241
-09PM147
-06NSFP

-2

-4U236
-08PU241
-09PM147
-06HSFP

-2

-4U236
-07PU241
-08PM147
-06NSFP

-2

-4U236
-07PU241
-08 PM 147
-06NSFP

-2

-4U236
-07PU241
-08 PM 1 47

*-06HSFP
-2

-4U236
-07PU241
-08 PM 1 47
-06NSFP

-2

-4U236
-07PU241
-03PM147

-06 HS FP
-2

2.689596 -06PM148M7.094332 -08

1.831137 -04AL3 2.5643 -2

3.41.0361
2.656876
2.700607
1.838634

3.423225
2.667148
2.710805
1.845577

3.435650
2.676839
2.720635
1.852269

5.655455
1.242257
4.422771
3.421451

5.680772
1.230923
4.442375
3.436629

5.704316
1.252926
4.460939
3.450974

5.727657
1.257973
4.479204
3.465104

5.749270
1.262337
4.49611S
3.478189

-5U238 5.296567
-08PU242 6.603988
-06Pr1148M7.123379
-04AL3 2.5643

-5U238 5.317047
-08PU242 6.629519
-06PM148M7.150277
-04AL3 2.5643

-5U238 5.336366
-08PU242 6.653609
-06PM148M7.176203
-04AL3 2.5643

-5U238 5.077170
-07PU242 6.917848
-06PM148MI.212510
-04AL3 2.5643

-5U238 5.030849
-07PU242 6.854734
-06PM148MI.217887
-04AL3 2.5643

-5U238 5.120772
-07PU242 6.977256
-06PM143MI.222974
-04AL3 2.5643

-5U238 5.141403
-07PU242 7.005369
-06PMI48M1 .227 981
-04AL3 2.5643

-5U238 5.161281
-07PU242 7.032451
-06PM4N1 31 .232613
-04AL3 2.5643

-5
-10
-08

-2

-10
-03

-2

-5
-10
-08

-2

-5
-09
-07

-2

-5
-09
-07

-2

-5
-09
-07

-2

-5
-09
-07

-2

-5
-09
-07

-2

-6U235 6.867063 -4U236 5.770130 -5U238 5.130035 -5
-06PU240 1.817193 -07PU241 1.267425 -07PU242 7.053006 -09
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XE135 1.1 -25PM148 5.059540 -09PM147 2.689596 -06PMI48M7.094332 -08 
SM149 1.496907 -07SSFP 1.577493 -06NSFP 1.831137 -04AL3 2.5643 -2 
HIC 3.7049 -2016C 1.8525 -2 

22 22 
U234 9.419099 -6U235 8.106891 -4U236 3.41D361 -5U233 5.296567 -5 
PU239 1.540431 -06PU240 6.839969 -08PU241 2.656876 -08PU242 6.603988 -10 
XE135 1.1 -25PM148 5.080256 -09PM147 2.700607 -06PMI48M7.123379 -os 
SM149 1.503037 -07S~FP 1.583956 -06NSFP 1.338634 -04AL3 2.5643 -2 
HIe 3.7049 -2016e 1. 8525 -2 

23 23 
U234 9.453651 -6U235 8.137501 -4U236 3.423225 -5U238 5.317047 -5 
PU239 1.546387 -06PU240 6.866418 -08PU241 2.667143 -08PU242 6.629519 -10 
XE135 1.1 -25PM148 5.099437 -09PM147 2.710305 -06PM148M7.150277 -03 
SM149 1.508712 -07SSFP 1.589937 -06NSFP 1.845577 -04AL3 2.5643 -2 
HIe 3.7049 -2016e 1.8525 -2 

24 24 
U234 9.489112 -6U235 8.167010 -4U236 3.435650 -5U238 5.336366 -5 
PU239 1.552005 -06PU240 6.891361 -08PU241 2.676839 -08PU242 6.653609 -10 
XE135 1.1 -25PM148 5.117929 -09PM147 2.720635 -06PMI48M7.176203 -08 
SN149 1.514183 -07SSFP 1.595703 -06HSFP 1.852269 -04AL3 2.5643 -2 
Hie 3.7049 -2016e 1.8525 -2 

25 25 
U234 8.537017 -6U235 6.730629 -4U236 5.655455 -5U238 5.077170 -5 
PU239 2.319894 -06PU240 1.781108 -07PU241 1.242257 -07PU242 6.917848 -09 
XE135 1.1 -25PM148 1.123479 -08PM147 4.422771 -C6PM148Ml.212510 -07 
S~1149 1.569126 -07SSFP 2.931836 -06NSFP 3.421451 -04AL3 2.5643 -2 
HIe 3.7049 -2016e 1.8525 -2 

26 26 
U234 8.574577 -6U235 6.760771 -4U236 5.680772 -5U238 5.030849 -5 
PU239 2.298728 -06PU240 1.764857 -07PU241 1.230923 -07PU242 6.854734 -09 
XE135 1.1 -25PM148 1.128461 -08PM147 4.442375 -06PM148M1.217887 -07 
SM149 1.576058 -07SSFP 2.944844 -06NSFP 3.436629 -04AL3 2.5643 -2 
HIC 3.7049 

27 27 
U234 8.610468 
PU239 2.339816 
X.?l35 1.1 
S i1l4 9 1. 5826 6 7 
HIC 3.7049 

28 23 

-2016e 1.8525 -2 

-6U235 6.788713 -4U236 5.704316 -5U238 5.120772 -5 
-06PU240 1.796404 -07PU241 1.252926 -07PU242 6.977256 -09 
-25PM148 1.133174 -08PM147 4.460939 -06PM14BM1.222974 -07 
-07SSFP 2.957137-06NSFP 3.450974 -04AL3 2.5643 -2 

-201be 1.8525 -2 

U234 8.646360 -6U235 6.816511 -4U236 5.727657 -5U233 5.141403 -5 
PU239 2.349243 -06PU240 1.803641 -07PU241 1.257973 -07PU242 7.005369 -09 
XE135 1.1 -25PM148 1.137814 -08PM147 4.479204 -06PM148Ml.227931 -07 
SM149 1.589147 -07SSFP 2.969245 -06NSFP 3.465104 -04AL3 2.5643 -2 
H1C 3.7049 -2016C 1.8525 -2 

29 29 
U234 8.678076 -6U235 6.842248 -4U236 5.749270 -5U238 5.161281 -5 
PU239 2.353326 -06PU240 1.810615 -07PU241 1.262837 -07PU242 7.032451 -09 
XE135 1.1 -25PM148 1.142110 -03PM147 4.496118 ~06PM148M1.232618 -07 
SM149 1.595148 -07SSFP 2.980457 -06NSFP 3.478189 -04AL3 2.5643 -2 
HIe 3.7049 -2016C 1.3525 -2 

30 30 
U234 8.710629 -6U235 6.867063 -4U236 5.770130 -5U238 5.180035 -5 
PU239 2.366894 -06PU240 1.817193 -07PU241 1.267425 -07PU242 7.058006 -09 
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XE135 1.1
SM149 1.600934
HIC 3.7049

31 31
U234 8.842483
PU239 1.981316
XE135 1.1
SM149 1.495325
HIC 3.7049

32 32
U234 8.881388
PU239 1.963240
XE135 1.1
SM149 1.501948
HIC 3.7049

33 33
U234 8.918562
PU239 1.998333

XE135 1.1
SM149 1.508229
HIC 3.7049

34 34
U234 8.955737

PU239 2.006383
XE135, 1.1
SM149 1.514405
HiC 3.7049

35 35
U234 8.988590
PU239 2.014140
XE135 1.1
SM149 1.520123
HIC 3.7049
36 36

U234 9.022307
PU239 2.021458

XE135 1.1
SN149 1.525635
HIC 3.7049

-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-0755FP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6U235
-06PU240
-25PM148
-07SSFP

-2016C

-6 U235
-06PU240
-25PM148
-073SFP

-2016C

-6U235
-06PU240
-25PM 148
-07SSFP

-2016C

-6U235
-06PU240

-25PM148
-07SSFP

-2016C

1.146252
2.991266

1.8525

7.143582
1.363505
8.702205
2.498388
1.8525

7.175575
1.351066
8.740876
2.509493
1.8525

7.205228
1.375215
8.777299
2.519948
1.8525

7.234735
1.380755
8.813245
2.530268
1.8525

7.262048
1.386093
8.846520
2.539820
1.8525

7.288384
1.391131
8.878597
2.549030
1.8525

-08PM147

-06NSFP
-2

-4U236
-07PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241
-09PM147
-06NSFe

-2

-4U236
-07PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241
-09PM147
-06NSFP

-2

-4U236
-07PU241

-09PM147
-06 NS FP

-2

4.512422 -06PM148M1.237088 -07
3.490802 -04AL3 2.5643 -2

4.873327
7.685844
3.958266
2.909340

4.895141
7.615722
3.975352
2.922274

4,915439
7.751845
3.992424
2.934446

4.935551
7.783075
4.008774
2.946465

4.954172
7.813168
4.023909
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