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ABSTRACT

The Purdue Advanced Reactor Core Simulator (PARCS) is a computer code that solves the time-dependent two-
group neutron diffusion equation in three-dimensional Cartesian geometry using nodal methods to obtain the
transient neutron flux distribution. The code is used in the analysis of reactivity-initiated accidents in light-water
reactors where spatial effects may be important. It may be run in the stand-alone mode or coupled to other NRC
thermal-hydraulic codes such as RELAP5. The PARCS neutron code accepts libraries from HELIOS, TRITON,
WIMS, SERPENT, etc., codes, but for some libraries is required special formatting. In the case of the SERPENT
code, the GenPMAXS code must be used for the PARCS code to be able to read the cross sections library correctly.
This work is part of a study on the PARCS/RELAPS5 coupling for analyzing the control rod ejection of the Angra
2 reactor core. For this case, the core cross sections were obtained for 6 different branches varying the fuel
temperature, moderator temperature, moderator density, boron concentration and considering rods removed and
inserted. After obtaining the cross sections with the code SERPENT 2.1.26, these data were passed by a special
formatting realized with the code GenPMAXS v6.2. Since GenPMAXS has several options controlling how to
process the cross-sections generated by Serpent, a several doubts arose about the correct use of the code. When
the doubts are answered, the file with the input data that will be used for the PARCS / RELAP coupling can be
built.

1. INTRODUCTION

For safety analysis of potential power reactor core-related accidents, the use of modern and
reliable computational tools accepted by the responsible government agencies for building and
operating license for nuclear installations is required. These tools are not always user friendly
and easy to understand and use.

One of the tools used for control rod ejection accident analysis is the Purdue Advanced Reactor
Core Simulator (PARCS) code [1] which is a three-dimensional (3D) reactor core simulator
that solves steady and transient state (such as such as control rod movement, boron ejection,
etc.), multi-group neutron diffusion and transport equations in orthogonal and non-orthogonal
geometries. The program can be coupled to the RELAPS code [2] using the PVM interface,
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which provides PARCS temperature and flow information during transient calculations by
generating cross sections in a few groups. PARCS is available as a standalone code for
performing non-coupling calculations.

9

A separate module, GenPMAXS [3], is used to process cross sections generated by codes such
as TRITON, HELIOS, CASMO or SERPENT for PMAXS [3] format that can be read by
PARCS. The use of the GenPMAXS module differs for each code used in generating the cross-
section library. Thus, this work aims to verify the operation of this module to receive the cross
sections obtained through the SERPENT code 2.1.26 [4].

2. METODOLOGY

The final objective of this project is to analyze Control Rod Ejection Accident (CRE) in Angra
2 NPP using coupled PARCS/RELAP. One of the key steps is to generated Angra 2 cross-
section library dependent of TH conditions suitable to be used in CRE accident conditions.
This library shall be readable by PARCS code. To perform lattice calculation and obtain cross
sections as function of TH conditions and burnup SERPENT 2,1,26 Monte Carlo code has been
chosen. SERPENT calculations output file can be processed, can be processed by GenPMAXS,
in some cases, some minor editions are needed to adapt the output to GenPMAXS. In the
following section the methodology used are presented.

2.1. SERPENT Code

Serpent [4] is a multi-purpose three-dimensional continuous-energy Monte Carlo particle
transport code, developed at VTT Technical Research Centre of Finland, Ltd. The development
started in 2004, and the code has been publicly distributed by the OECD/NEA Data Bank and
RSICC since 2009. Serpent started out as a simplified reactor physics code, but the capabilities
of the current development version, Serpent 2, extend well beyond reactor modeling. The
applications can be roughly divided into three categories:

1) Traditional reactor physics applications, including spatial homogenization, criticality
calculations, fuel cycle studies, research reactor modeling, validation of deterministic transport
codes, etc.

2) Multi-physics simulations, i.e. coupled calculations with thermal hydraulics, CFD and
fuel performance codes
3) Neutron and photon transport simulations for radiation dose rate calculations, shielding,

fusion research and medical physics

Serpent has the capability to perform branch calculations, changing TH conditions or materials
for each burnup step. As first tentative, Serpent input as asked to calculated cross-sections for
750 branches, varying the branches in fuel and moderator temperatures, boron dilution,
moderator density and fuel burning, for the inserted control rod and removed control rod cases.
However, it was difficult for a GenPMAXS input build to receive such a large file, and the time
taken to resolve the difficulties proved unfeasible. Thus, it was decided to generate a six fuel
temperature branches for six different burnups to verify the feasibility of using the SERPENT
file in GenPMAXS. The input data for the SERPENT code has been selected:
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e Control rod inserted;

No boron dilution;

Moderator density = 1 g/cm?;

Moderator temperature = 300 K;

Fuel temperature = 873.00 K; 895.15 K; 573 K; 1073 K e 1473 K; and
Burnup =0; 0.10; 1.5; 5; 15 e 25 MWd/kgU.

2.2. GenPMAXS Code

PARCS [1] is a neutronics code for the prediction of nuclear reactor core steady-state and
transient behavior at a specific core burnup state. PARCS solves the steady-state and time-
dependent neutron diffusion and SP3 transport equations in three-dimensional geometry to
obtain the neutron flux distribution. Because PARCS is capable of performing core eigenvalue
calculations, as well as such functions as analyzing the control rod movement and searching
for the critical boron concentrations, it has the functionality necessary to analyze both short
term (kinetic) and longer term (depletion) core behavior. In order to provide depletion
capability to the PARCS code, a depletion module was added to PARCS, as well as a new cross
section module for retrieving node-wise cross section for its burnup history and current
thermal-hydraulic state from PMAXS. The overview of PARCS package for core depletion
analysis is shown in Figure 1. The depletion module generates new burnup and other history
state information corresponding to the PARCS neutron flux solution. The cross-section module
calculates cross section based on burnup and other history state information, as well as on the
current thermal-hydraulic state. The PARCS neutronic module then calculates the neutron flux
with the cross sections generated by the cross-section module [3].

Currently, PARCS employs a macroscopic depletion method in which the microscopic cross
sections and the fuel number densities are not tracked individually during core depletion. Only
the macroscopic cross sections are determined by the depletion module with burnup and history
indices. The macroscopic cross sections at the appropriate fuel conditions are prepared using a
lattice physics code such as HELIOS, CASMO, TRITON, SERPENT etc. The PMAXS file is
constructed using the output of the lattice code and provides the cross-section data in the
specific format that can be read by PARCS. Because the output format of each lattice code is
unique, the cross-section processing program, GENPMAXS [3], was written to process the
output of the lattice codes and prepare the PMAXS [3] formatted cross section. The
GENPMAXS [3] (Generation of the Purdue XS set) code is therefore the interface between the
lattice code and the depletion code. It processes the output of the lattice code and generates the
PMAXS formatted files.
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Figure 1: Overview of PARCS Code System for Core Depletion Analysis.

Thus, the cross sections generated by the SERPENT code were read by the GenPMAXS
module for correct formatting for use by the PARCS code.

The SERPENT code generates a cross section file for the data presented in section 2.1 with
extension .m that should be read from the GenPMAXS input.

The first card of GenPMAXS input contains several logical flags signalizing to GenPMAXS
to include or not data from lattice code output to PMAXS file, for example the user can choose
if neutron kinetic parameters will be read from lattice code output or a default value will be
used.

Other cards specified the lattice code utilized (SERPENT?2 in this case), the number of lattice
code output files, type of fuel assembly, etc. All the branches variable and values shall be
specified in GenPMAXS input as well as the burnup steps considered. The branch variables
are fraction of insertion of control rods, moderator density, fuel temperature, etc.

The generated PMAXS file has the following form:
GLOBAL V 126040 OOTFFFTFTFFFFTTFT

Contents of T/H Invariant Variables(TIV) block and Cross Sections(XS) block
TIV:Chi,inV/Bet/Lam/
XS:tr,ab,nf kf/sct/ADF/

2 Group value of each variable are put together in a line.

Some variables(separated by ",") share a line,"/" means change line
Generated by GenPMAXS-V6.2co
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STA VAR 5CRDCPCTFTC

BRANCHES 1 0 0 0 5 O
RE 1 1.00000 1.00000 0.00000 873.00000 300.00000
TF 1 1.00000 1.00000 0.00000 573.00000 300.00000
TF 2 1.00000 1.00000 0.00000 895.15000 300.00000
TF 3 1.00000 1.00000 0.00000 1073.00000 300.00000
TF 4 1.00000 1.00000 0.00000 1473.00000 300.00000
TF 5 1.00000 1.00000 0.00000 2173.00000 300.00000

BURNUPS 1
1 60.00000 0.10000 1.50000 5.00000 15.0000 25.0000

XS SET 00000001 140 0 00 0.00000 0.00000 0.00000 1.41178 0.73580 0.00000 0.00000
0.00000

HISTORYC 1 1.00000 1.00000 0.00000 873.00000 300.00000

1.00000E+00 0.00000E+00 5.83384E-08 2.95573E-06

2.13732E-04 1.06987E-03 1.09505E-03 3.15767E-03 9.72368E-04 3.34518E-04
1.24907E-02 3.17172E-02 1.09916E-01 3.19294E-01 1.34833E+00 8.79273E+00
1.00000E+00 0.00000E+00 5.83322E-08 2.94472E-06

1.93635E-04 1.08401E-03 1.05796E-03 3.12659E-03 9.67403E-04 3.36224E-04
1.24907E-02 3.17100E-02 1.09866E-01 3.19441E-01 1.34837E+00 8.80105E+00
1.00000E+00 0.00000E+00 5.82841E-08 2.94791E-06

2.00500E-04 1.08945E-03 1.06282E-03 3.09341E-03 9.56959E-04 3.10849E-04
1.24906E-02 3.16746E-02 1.09913E-01 3.19338E-01 1.34846E+00 8.80185E+00
1.00000E+00 0.00000E+00 5.80494E-08 2.96284E-06

1.88491E-04 1.05050E-03 1.03069E-03 2.95447E-03 9.50432E-04 3.16460E-04
1.24903E-02 3.16227E-02 1.09860E-01 3.19530E-01 1.34737E+00 8.85672E+00
1.00000E+00 0.00000E+00 5.74469E-08 3.00956E-06

1.77408E-04 9.91885E-04 9.74857E-04 2.72460E-03 8.33083E-04 2.82258E-04
1.24987E-02 3.14811E-02 1.09870E-01 3.19975E-01 1.33887E+00 8.82358E+00
1.00000E+00 0.00000E+00 5.70256E-08 3.05772E-06

1.73170E-04 9.51047E-04 8.98791E-04 2.55250E-03 8.48726E-04 2.81376E-04
1.25012E-02 3.13097E-02 1.10101E-01 3.20266E-01 1.32883E+00 8.70168E+00

REFE 1 1

2.53802E-01 1.28452E+00 1.08249E-02 1.29684E-01 9.36166E-03 2.30264E-01 1.20728E-
13 3.06243E-12

6.44204E-01 9.66603E-04 2.40633E-02 1.85747E+00

9.90664E-01 9.96330E-01 9.90664E-01 9.96330E-01 9.90664E-01 9.96330E-01 9.90664E-
01 9.96330E-01

2.53796E-01 1.28327E+00 1.08258E-02 1.31962E-01 9.34230E-03 2.27791E-01 1.20470E-
13 3.02915E-12

6.44174E-01 9.78909E-04 2.40406E-02 1.85608E+00
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9.90924E-01 9.98503E-01 9.90924E-01 9.98503E-01 9.90924E-01 9.98503E-01 9.90924E-
01 9.98503E-01

2.53707E-01 1.28657E+00 1.08348E-02 1.32839E-01 9.20388E-03 2.25979E-01 1.18477E-
13 2.99543E-12

6.44156E-01 9.84136E-04 2.40224E-02 1.85770E+00

9.92335E-01 9.98662E-01 9.92335E-01 9.98662E-01 9.92335E-01 9.98662E-01 9.92335E-
01 9.98662E-01

2.53665E-01 1.29363E+00 1.08973E-02 1.32562E-01 8.82907E-03 2.22108E-01 1.13178E-
13 2.92299E-12

6.44292E-01 9.88497E-04 2.39346E-02 1.86031E+00

9.92452E-01 9.95854E-01 9.92452E-01 9.95854E-01 9.92452E-01 9.95854E-01 9.92452E-
01 9.95854E-01

2.53274E-01 1.30843E+00 1.11680E-02 1.28417E-01 7.83327E-03 2.06593E-01 9.92497E-
14 2.67339E-12

6.44807E-01 9.49634E-04 2.35908E-02 1.86823E+00

9.92860E-01 9.92781E-01 9.92860E-01 9.92781E-01 9.92860E-01 9.92781E-01 9.92860E-
01 9.92781E-01

2.53045E-01 1.31804E+00 1.13415E-02 1.22030E-01 6.91586E-03 1.87341E-01 8.65769E-
14 2.38792E-12

6.45323E-01 9.09720E-04 2.33513E-02 1.87437E+00

9.94087E-01 9.92082E-01 9.94087E-01 9.92082E-01 9.94087E-01 9.92082E-01 9.94087E-
01 9.92082E-01

9

BRTF 1 1

1.34958E-04-5.97594E-03-9.20994E-05 1.36455E-03 4.36037E-04 7.65231E-03 6.08851E-
15 1.20252E-13

-1.99495E-04 1.01411E-05 1.26935E-04-3.01293E-03

-6.10252E-04 7.57333E-04-6.10252E-04 7.57333E-04-6.10252E-04 7.57333E-04-6.10252E-
04 7.57333E-04

-3.18943E-04 9.42210E-03-5.61974E-04-4.06389E-03 3.71304E-05-1.03188E-03 4.88400E-
16-1.37933E-14

2.59843E-03-1.71441E-04 6.46764E-04 2.02187E-02
-6.55108E-03-5.12924E-02-6.55108E-03-5.12924E-02-6.55108E-03-5.12924E-02-
6.55108E-03-5.12924E-02

-3.38375E-04 9.96763E-03-5.59193E-04-4.34147E-03 1.62948E-05-9.40605E-04 1.82015E-
16-1.42172E-14

2.56331E-03-1.78924E-04 6.39740E-04 2.05058E-02
-6.09807E-03-5.11589E-02-6.09807E-03-5.11589E-02-6.09807E-03-5.11589E-02-6.09807E-
03-5.11589E-02

-3.09672E-04 1.06397E-02-5.47230E-04-4.59035E-03-2.57793E-05-1.34120E-03-4.07005E-
16-2.13898E-14

2.61555E-03-1.79871E-04 6.28312E-04 2.08284E-02
-6.27153E-03-5.25081E-02-6.27153E-03-5.25081E-02-6.27153E-03-5.2508 1 E-02-
6.27153E-03-5.25081E-02

-3.49607E-04 1.21123E-02-5.09471E-04-5.37300E-03-1.39476E-04-3.59519E-03-1.98677E-
15-5.49555E-14

2.69381E-03-1.87938E-04 5.84027E-04 2.17858E-02
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-6.08826E-03-5.24017E-02-6.08826E-03-5.24017E-02-6.08826E-03-5.24017E-02-
6.08826E-03-5.24017E-02

-3.52638E-04 1.12352E-02-5.19330E-04-5.92086E-03-1.29212E-04-4.49586E-03-1.81689E-
15-6.37660E-14

2.70041E-03-1.85734E-04 5.96543E-04 2.13989E-02
-6.27599E-03-5.23676E-02-6.27599E-03-5.23676E-02-6.27599E-03-5.23676E-02-
6.27599E-03-5.23676E-02

9

BRTF 2 1

-1.41751E-03 6.41907E-02 9.21113E-04-3.40149E-03-4.10324E-03-6.35490E-02-5.76632E-
14-1.04444E-12

1.61886E-03-4.55563E-05-1.26851E-03 2.88871E-02

5.89555E-03-9.52792E-03 5.89555E-03-9.52792E-03 5.89555E-03-9.52792E-03 5.89555E-
03-9.52792E-03

-2.01619E-03 9.33463E-02 1.38449E-03-2.66642E-02-6.51421E-03-1.08595E-01-9.09919E-
14-1.72151E-12

3.08470E-03-1.85750E-04-1.85055E-03 4.91028E-02

8.49164E-03-1.72383E-02 8.49164E-03-1.72383E-02 8.49164E-03-1.72383E-02 8.49164E-
03-1.72383E-02

5.04183E-03-1.50745E-01 8.43848E-03 5.88428E-02-1.87525E-04 2.04036E-02-2.00322E-
15 2.98247E-13

-3.90809E-02 2.56766E-03-9.69062E-03-3.08819E-01

9.48631E-02 7.71974E-01 9.48631E-02 7.71974E-01 9.48631E-02 7.71974E-01 9.48631E-
02 7.71974E-01

5.20828E-03-1.69054E-01 8.25297E-03 6.61209E-02 7.60865E-04 2.45568E-02 1.14843E-
14 4.08564E-13

-3.89654E-02 2.68267E-03-9.39799E-03-3.15799E-01

9.15153E-02 7.77929E-01 9.15153E-02 7.77929E-01 9.15153E-02 7.77929E-01 9.15153E-
02 7.77929E-01

5.71300E-03-1.99955E-01 7.51388E-03 8.02531E-02 3.06161E-03 6.18496E-02 4.35218E-
14 9.92191E-13

-4.07695E-02 2.81297E-03-8.53862E-03-3.34914E-01

9.33463E-02 7.98958E-01 9.33463E-02 7.98958E-01 9.33463E-02 7.98958E-01 9.33463E-
02 7.98958E-01

5.87945E-03-2.08197E-01 7.20621E-03 9.80579E-02 4.56328E-03 1.05825E-01 6.39407E-
14 1.59398E-12

-4.19508E-02 2.93728E-03-8.15176E-03-3.44552E-01

8.83877E-02 7.90981E-01 8.83877E-02 7.90981E-01 8.83877E-02 7.90981E-01 8.83877E-
02 7.90981E-01

BRTF 3 1

-4.26777E-05 2.83791E-03 2.25538E-05 8.96544E-04-1.65910E-04-2.54073E-03-2.35207E-
15-4.34377E-14

2.74134E-05 6.82034E-06-4.00921E-05 8.84706E-04

5.56991E-04-1.48282E-04 5.56991E-04-1.48282E-04 5.56991E-04-1.48282E-04 5.56991E-
04-1.48282E-04
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-1.62611E-04 7.83775E-03 1.06601E-04-1.10433E-03-4.70087E-04-6.60352E-03-6.61045E-
15-1.10824E-13

1.97190E-04-9.11964E-06-1.40120E-04 3.78492E-03

6.03095E-04-1.78250E-03 6.03095E-04-1.78250E-03 6.03095E-04-1.78250E-03 6.03095E-
04-1.78250E-03

-2.06224E-04 9.80342E-03 1.57845E-04-3.36718E-03-7.12755E-04-1.20364E-02-9.93727E-
15-1.89249E-13

3.63539E-04-2.31818E-05-2.09059E-04 5.19298E-03

5.45776E-04-2.04978E-03 5.45776E-04-2.04978E-03 5.45776E-04-2.04978E-03 5.45776E-
04-2.04978E-03

5.98111E-04-1.96909E-02 9.59688E-04 6.91410E-03 9.50000E-05 3.57340E-03 1.41818E-
15 5.71724E-14

-4.57711E-03 2.96580E-04-1.09710E-03-3.66468E-02

1.09710E-02 9.04506E-02 1.09710E-02 9.04506E-02 1.09710E-02 9.04506E-02 1.09710E-
02 9.04506E-02

7.26144E-04-2.42266E-02 8.73305E-04 8.96357E-03 3.98495E-04 7.68261E-03 5.67145E-
15 1.25161E-13

-4.68178E-03 3.23390E-04-9.83395E-04-3.91109E-02

1.04919E-02 9.12241E-02 1.04919E-02 9.12241E-02 1.04919E-02 9.12241E-02 1.04919E-
02 9.12241E-02

7.34244E-04-2.61954E-02 8.17824E-04 1.13018E-02 6.41041E-04 1.31740E-02 8.99783E-
15 2.04059E-13

-4.89143E-03 3.38836E-04-9.16169E-04-4.07744E-02

1.04492E-02 9.29247E-02 1.04492E-02 9.29247E-02 1.04492E-02 9.29247E-02 1.04492E-
02 9.29247E-02

9

BRTF 4 1

-1.07550E-05 2.32081E-04 1.12078E-06 3.57179E-04-1.78623E-05-4.85107E-04-2.54919E-
16-7.58537E-15

-5.43410E-06 1.98492E-06-4.63031E-06 2.60384E-05

1.89175E-04 2.64007E-04 1.89175E-04 2.64007E-04 1.89175E-04 2.64007E-04 1.89175E-
04 2.64007E-04

-1.48306E-05 1.17286E-03 8.09455E-06 6.79263E-05-5.81030E-05-6.43375E-04-8.25533E-
16-1.20185E-14

1.33588E-05 1.08546E-06-1.20003E-05 4.78880E-04

1.72986E-04-2.99894E-04 1.72986E-04-2.99894E-04 1.72986E-04-2.99894E-04 1.72986E-
04-2.99894E-04

-4.90201E-05 2.47478E-03 3.77217E-05-5.00617E-04-1.55167E-04-2.19470E-03-2.17668E-
15-3.64576E-14

7.37000E-05-3.90599E-06-4.88616E-05 1.19211E-03

5.94355E-05-6.65791E-04 5.94355E-05-6.65791E-04 5.94355E-05-6.65791E-04 5.94355E-
05-6.65791E-04

-7.01905E-05 2.76347E-03 5.02881E-05-1.19233E-03-2.16595E-04-3.93599E-03-3.01151E-
15-6.05759E-14

1.16720E-04-8.91838E-06-6.60356E-05 1.59174E-03

1.85099E-04-4.27030E-04 1.85099E-04-4.27030E-04 1.85099E-04-4.27030E-04 1.85099E-
04-4.27030E-04
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2.61629E-04-8.83155E-03 3.18121E-04 2.98196E-03 1.47260E-04 3.05510E-03 2.09221E-
15 4.90344E-14

-1.72170E-03 1.12182E-04-3.59783E-04-1.42147E-02

3.94085E-03 3.32192E-02 3.94085E-03 3.32192E-02 3.94085E-03 3.32192E-02 3.94085E-
03 3.32192E-02

2.89819E-04-9.89233E-03 2.97732E-04 3.98059E-03 2.48680E-04 4.97152E-03 3.49580E-
15 7.78046E-14

-1.75986E-03 1.22044E-04-3.30269E-04-1.49087E-02

3.67402E-03 3.32316E-02 3.67402E-03 3.32316E-02 3.67402E-03 3.32316E-02 3.67402E-
03 3.32316E-02

9

BRTF 5 1

-3.51517E-07-7.32327E-05 5.27276E-08 1.33459E-04-1.13423E-06-1.44884E-04-1.51375E-
17-1.94967E-15

-1.75759E-06 7.20961E-07-1.32991E-06-8.14348E-05

1.52324E-05 1.27308E-04 1.52324E-05 1.27308E-04 1.52324E-05 1.27308E-04 1.52324E-
05 1.27308E-04

-5.21417E-06 1.93334E-04 5.27276E-07 5.13801E-05-8.10950E-06-1.06158E-04-1.16782E-
16-1.97575E-15

-1.05455E-06 3.06230E-07-1.06627E-06 9.49096E-05

8.26651E-05 9.31520E-06 8.26651E-05 9.31520E-06 8.26651E-05 9.31520E-06 8.26651E-
05 9.31520E-06

-2.46062E-06 4.13618E-04 3.66164E-06-1.62284E-05-2.19587E-05-2.26787E-04-3.10429E-
16-4.24381E-15

7.96772E-06 2.55494E-07-5.14387E-06 1.52910E-04

6.85458E-06-1.64510E-04 6.85458E-06-1.64510E-04 6.85458E-06-1.64510E-04 6.85458E-
06-1.64510E-04

-2.29072E-05 8.67075E-04 1.58593E-05-2.42840E-04-5.83401E-05-9.08964E-04-8.16001E-
16-1.46229E-14

3.01719E-05-2.27683E-06-2.01419E-05 4.64002E-04

2.39032E-05-1.80035E-04 2.39032E-05-1.80035E-04 2.39032E-05-1.80035E-04 2.39032E-
05-1.80035E-04

-1.34162E-05 5.63013E-04 1.01647E-05-3.74190E-04-5.37475E-05-1.12790E-03-7.42450E-
16-1.67250E-14

3.02305E-05-2.33841E-06-1.40314E-05 3.59719E-04

7.18852E-05-4.09517E-05 7.18852E-05-4.09517E-05 7.18852E-05-4.09517E-05 7.18852E-
05-4.09517E-05

1.48809E-04-5.13332E-03 1.54462E-04 1.91735E-03 1.29954E-04 2.70891E-03 1.82517E-
154.21002E-14

-9.21209E-04 6.03924E-05-1.72155E-04-7.71580E-03

1.96750E-03 1.72318E-02 1.96750E-03 1.72318E-02 1.96750E-03 1.72318E-02 1.96750E-
03 1.72318E-02
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3. CONCLUSIONS

GenPMAXS version 6.2 proved to be suitable for formatting the SERPENT cross sections file
by correctly obtaining the PMAXS file for a few branches in a very short computation time.
The cross sections were verified to those from SERPENT, and are correct.

The next step in the work is to be able to group the cross sections for various fuel and moderator
temperature, moderator density, boron concentration, burnup, and control rod inserts branches
into a single cross section file. This will be done for the actual information from the Angra II
reactor.
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