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'e neutron transport simulations of RBMK-1500 fuel assembly were performed using both multigroup and continuous energy
data libraries available within the SCALE code system in order to validate its suitability for the estimation of RBMK neutronic
characteristics. 'e resonance processing of cross section, involved in the preparation of the multigroup data library, has a
significant impact on neutron transport calculations. Standard Dancoff factors (DFs) used for the heterogeneous geometry of
RBMK fuel assembly are insufficient for the accurate estimation of resonance self-shielding.'us, the SCALEmodule MCDancoff
was used in this study to determine location-specific DFs.'e results of RBMK-1500 fuel assembly simulations using standard and
user-defined DFs were compared. In addition, the continuous energy (CE) cross-section data library was applied for the
benchmark calculations. 'e impact of different nuclear data libraries on neutron transport simulations was tested as well. It was
found out that the usage of the multigroup data libraries generates some deviation from the reference simulations obtained with
CE libraries. 'e CE library based on the estimated ENDF/B-VII.1 data proved to be the best alternative for neutron transport
simulations of RBMK fuel assembly.

1. Introduction

'e objective of this paper is to validate the suitability of the
SCALE code for estimation of RBMK reactor nuclear fuel
neutronic characteristics and to propose the best suitable
models and factors to be used in the calculations.'e SCALE
code [1] provides a suite of computational tools of criticality
safety analysis that is primarily based on the KENO Monte
Carlo module for the neutron transport simulations to
calculate the neutron multiplication factor on both multi-
group (MG) and continuous energy (CE) modes. 'e de-
terministic T-NEWTmodule, available within the SCALE, is
applicable with an MG data library only; thus, the KENO
Monte Carlo module was chosen for the analysis.

All cross-section libraries available within the SCALE
code were processed from ENDF/B evaluated data libraries.
'e CE and several MG cross-section data libraries with

several group structures are available in the SCALE for
neutron transport calculations, so that a user may select the
nuclear data library based on a specific application, required
accuracy, or preferable execution time. 'e pointwise CE
v7.0 (based on ENDF/B-VII.0 data) and CE v7.1 (based on
ENDF/B-VII.1 data) libraries were employed. 'e CE data
are further processed into the MG data. 'e 238-group v7-
238 (ENDF/B-VII.0) and the 252-group v7-252 (ENDF/B-
VII.1) libraries were employed in this study’s simulations as
well.

A generation of problem-specific MG cross sections is
needed for performing the neutronic analysis if MG mode is
chosen. 'ese cross sections are significantly affected by the
resonance self-shielding, the effect of which can be classified
into two types regarding the cause: energy self-shielding and
spatial self-shielding. 'e spatial self-shielding is primarily
induced by heterogeneous effects of the reactor core or fuel
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assembly. Different materials and their locations can in-
fluence significant changes in neutron fluxes over short
distances. 'us, the right estimation of spatial self-shielding
is important for every specific problem related to hetero-
geneous geometry.

In the reactors’ cores operated on thermal-neutrons, the
fuel assemblies are composed of fuel rods surrounded by the
moderator and control rods.'us, the primary basic element
of the core is a fuel pin cell. 'e neutrons, which are born in
the fuel pin, are slowed down in the moderator, while some
of them are absorbed in the fuel, and some neutrons can
enter another fuel pin. 'e Dancoff factor (DF) [2] is used in
neutron transport calculations in order to estimate reso-
nance self-shielding effects between neighboring fuel pins.
DF indicates the probability that a neutron from the surface
of one fuel pin will pass through the external media and will
enter a nearby located fuel pin.

On the assumption that the SCALE lattice cell treatment
assumes that a fuel pin lies in an infinite lattice, which
composes identical fuel pins with the same pitch, an ana-
lytical expression for DF is employed and applied uniformly
throughout the lattice [1]. However, reactor cores usually are
composed of finite fuel assemblies with some distance be-
tween them. Additional moderation usually exists in these
gaps between fuel assemblies, and it increases self-shielding
effects between fuel pins. 'us, the application of standard
DF underestimates the actual self-shielding effects. Even
more, because of resonance self-shielding, the effect of this
additional moderation decreases from outer to inner fuel
pins. More precisely, location-specific DFs can be calculated
using the SCALE module MCDancoff and introduced to
neutron transport calculations [3]. 'is possibility was ex-
amined quantitatively in this paper.

'e best-known example of heterogeneous fuel assem-
blies is BWR, where nonboiling water between fuel as-
semblies and in special water channels within assemblies
plays the part of the additional moderator to otherwise low-
moderated assembly. Previous studies demonstrated that the
application of location-specific DFs estimated using the
MCDancoff module has a significant impact on BWR
neutron transport calculations [3–5]. For example, it was
assessed that the reactivity difference for GE14 assembly
irradiation simulations using both standard and location-
specific DFs was in the range of 800–1100 pcm [3]. 'ere-
fore, the location-specific DF is usually applied in the case of
BWR fuel assemblies’ simulations [6–9].

Due to high geometry heterogeneity, RBMK assemblies
can be treated similar to BWR. Fuel pins inside the assembly
are cooled by water, which can be considered as a moderator
as well. However, the primary moderator in RBMK reactors
is graphite, which is positioned outside the pressure tube.
Only a coolant in a fuel pitch cell is considered as a mod-
erator in the estimation of standard DFs for RBMK as-
semblies, while the influence of graphite as a primary
moderator is not considered. 'us the resonance processing
with standard DFs is not sufficient for the accurate esti-
mation of MG cross sections.

'e coupling between neutron transport and fuel burn-up
simulations is undeniable and strong, as accurate neutronics

data are required to simulate the radionuclide inventory. 'e
results of neutron transport simulations are substantial for
correct prediction of the uranium depletion, the plutonium
production, and the build-up of fission products. 'e pre-
vious study [10] attempted to estimate the influence of ad-
ditional graphite moderation on the isotopic fuel composition
by increasing the lattice pitch (the amount of coolant/mod-
erator as well) from 1.605 cm to 2.5 cm. It was found that the
differences in the actinide inventory could reach 10–15%.

'is paper presents the results of RBMK-1500 fuel as-
sembly neutrons transport simulations employing two sets of
DFs: standard and user-defined. No resonance processing is
needed and the cross sections are used directly if the CE
calculation mode is selected. 'us, the simulation with the
applied CE cross-section data library was performed for the
benchmarking purpose of both resonance processing models.
In addition, the impact of the updated cross section from
ENDF/B-VII.1 evaluated data on the neutron transport
simulation results was analyzed. 'e discrepancies of reac-
tivity between simulations are demonstrated and explained.

2. Computational Methodology

Based on the knowledge and experience gained by the au-
thors on RBMK, the fuel assembly of the RBMK-1500 re-
actor was chosen as the object of investigation. Till June
1995, the Ignalina NPP operated on fuel assemblies with 2%
U235 enrichment uranium only. Since the majority of spent
nuclear fuel at Ignalina NPP consists of these types of fuel
assemblies, the simulations were executed for this fuel type.
'e impurities of the initial fuel composition for U234 and
U236 are 0.021% and 0.0018%, respectively.

'e RBMK-1500 fuel assembly consists of 18 fuel rods
arranged in two concentric rings (Figure 1) with the central
carrier rod [11]. In the inner ring, there are 6 equally spaced
fuel rods while in the outer ring, there are 12 equally space
fuel rods. Fuel rods are packed with cylindrical uranium-
dioxide pellets, outside diameter, 1.152 cm. 'e fuel pellets
are placed into the clad tube of zirconium alloy, the outside
diameter and the wall thickness of which is 1.36 cm and
0.9mm, respectively. 'ese tubes are pressurized with he-
lium and sealed. 'e fuel assemblies are located within a
rectangular-form graphite block 25× 25 cm.

'e zirconium alloy content used for cladding and the
pressure tube is different. Zr and Nb as cladding materials
account for 98.9% and 1%, respectively. Meanwhile, in the
pressure tube, they account for 97.4% and 2.5% of the alloy.
Other impurities that included zirconium alloys are Hf178
(0.04%), Fe (0.018%), Ni (0.018%), and Al (0.018%). SS3304
stainless steel is used as a grid element.

In order to maintain the same amount of fissile nuclear
material as is prescribed in the design, the theoretical fuel
density was reduced. 'e fuel temperature was set at 1000K,
while the temperatures of coolant, structural, and graphite
materials were set at 557K, 575K, and 750K, respectively, in
the simulations to represent the average operation condi-
tions. 'e RBMK-1500 reactor core has a heterogeneous
axial void distribution across fuel assembly, and the average
coolant density of 0.43 g/cm3 was considered for the analysis.
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SCALE 6.2.3 code package [1] was used to perform the
neutron transport calculations. 'e verification and vali-
dation of the code package are based on the experimental
investigations of RBMK-1000 fuel [12, 13]. 'e SCALE
package provides a framework with 89 computational
modules that could be selected on the desired solution
strategy. 'e KENO-VI sequence was employed for Monte
Carlo neutrons transport simulations in this study. 36
million neutron histories were used for the reliable esti-
mation of the neutron multiplication factor. 'e cross
section of the 3D model representing the RBMK assembly
placed in the pressure tube channel and surrounded by the
graphite block was used in simulations (Figure 1).

'e first set of simulations was performed with the
application of standard DF. DFs were calculated automat-
ically using the SCALE lattice treatment within the TRITON
sequence. 'e automatic lattice treatment assumes an
infinite lattice that consists of identical fuel pin cells seg-
regated inside the regions for fuel, gap, cladding, and
moderator. 'e region of graphite block outside fuel as-
sembly and fuel pin cells was not included during the es-
timation of spatial resonance shelf-shielding effects. 'e
triangular pitch with the size of 1.605 cm was used for the
resonance self-shielding calculations and the preparation of
problem-specific multigroup cross sections. It was estimated
that the standard DFs, which are identical for all fuel pins in
the assembly, are equal to 0.5685.

'e second set of simulations was performed with lo-
cation-specific DFs, which were manually inserted into the
input file of TRITON. 'e MCDancoff module within the
SCALE code was used to calculate DFs for specific locations
in the fuel assembly. 'e calculation within the MCDancoff
module involves the following paths of neutrons throughout
all regions of the system and materials until they are
absorbed or exit the system [1]. 'us, all details of geometry
and materials of the heterogeneous system were considered

for the estimation of spatial resonance self-shielding effects.
Identical geometry setup as in KENO-VI sequence was used
in MCDancoff simulation. MCDancoff module uses a one-
group xn01 library to calculate DFs. 100 generations with
300 neutrons per generation were used to produce DFs.

As shown in Figure 2, determined DFs could be grouped
into two groups since similar values were calculated for fuel
pins in the inner and outer rings.'e differences in DF values
between fuel pins of the same ring are related to the statistical
error, which comes with theMonte Carlomethod. Hence, two
averaged DFs values were determined and used for the fol-
lowing neutron transport simulations: 0.452 for the inner ring
and 0.289 for the outer ring. DFs for fuel pins in the inner ring
are larger since the effect of additional moderation from the
graphite block for the inner ring fuel pins is shielded by fuel
pins of the outer ring. 'e user-defined DFs are smaller than
standard DFs for inner and outer rings by 21% and 49%,
respectively. It means that the actual effect of spatial reso-
nance self-shielding is larger than the one estimated using the
automatic lattice cell treatment. 'e SCALE lattice treatment
increased the triangular pitch of infinite lattice from 1.605 cm
to 1.775 cm (inner ring) and 2.11 cm (outer ring) to get the
same values as of user-defined DFs.

'e third simulation set was performed using the CE
data libraries. Since the resonance processing is not needed if
a CE cross-section library is specified, the simulations with a
specified CE mode can be used as a benchmark for the
evaluation of the resonance processing models in cases
where the MG mode was specified.

3. Discussion of Results

'e neutron multiplication factor is one of the essential
neutronic characteristics derived from the neutron transport
simulations. 'e discrepancies in values of multiplication
factor estimated using the SCALE code for the transport
simulation of RBMK-1500 fuel assembly considering the
different options for the cross-section processing and avail-
able cross-section data libraries are presented in this section.
'e reasons behind these discrepancies are disclosed as well.

3.1. �e Influence of User-Defined DFs. As was mentioned
before, the use of multigroup cross-section libraries requires
the resonance processing of cross-section data. An infinite
lattice, which consists of identical fuel pin cells, is considered
for the estimation of standard DF (sDF) values within the
SCALE code during an automatic lattice treatment without
any user interference. However, the user has another pos-
sibility to define manually DF (uDF) values, which are es-
timated considering the real geometry of the fuel cell. For
both cases, the simulations were performed and neutron
multiplication factors were compared.

'e neutron transport simulations were made using both
v7-238 and v7-252 multigroup cross-section data libraries
available in the SCALE code; the results are depicted in
Figure 3. It is seen that the multiplication factor determined
using sDF has 0.5% and 0.36% (455 pcm and 317 pcm)
higher values for v7-238 and v7-252 data libraries,

Figure 1: 'e model of RBMK-1500 fuel assembly.
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respectively, in comparison with simulations using uDF. It is
evident that the change of the multiplication factor is re-
flected by the redistribution of neutron absorption in sep-
arate regions.

Representative results of fractional absorption data for
all simulation cases, including ones with CE libraries, are
shown in Figure 4. It is seen that the majority of neutrons are
absorbed by fuel pins (in inner 23%, in outer 53%). Other
neutrons (20%) are absorbed in coolant and graphite block
and additionally are lost due to the parasitic absorption in
other structure materials (4%). Slight differences between
fractional absorption data in some geometry regions (Fig-
ure 4) should explain the discrepancies in the calculated
multiplication factors.

'e decomposition analysis of the neutron multiplica-
tion factor, being an extremely useful instrument and
quantitative testingmeasure [14], was employed in this study
with the objective to explain the discrepancies in simulation
results. 'e reactivity differences between simulation cases
were decomposed to separate components, which represent

the contributions of the separate region to the total reactivity
difference. 'e total reactivity change Δρ through separate
components i can be expressed as follows:

Δρ � 
i

Δρi � Δ
i

−
ai

kinf
  � 

i

ai,x ∗ kinf .,y − ai,y ∗ kinf .,x

kinf .,x ∗ kinf .,y
.

(1)

Here, indexes x and y stand for different simulation
cases. Meanwhile, kinf and ai are the infinite neutron
multiplication factor and the fractional absorption for
component i, respectively. For more details, see [15].

'e results of the decomposition analysis examining the
reactivity difference (ΔρsDF-uDF) between sDF and uDF cases
and employing v7-238 and v7-252MG libraries are shown in
Figure 5. It is seen that ΔρsDF-uDF are mainly influenced by
fuel regions, predominating clearly by fuel pins located in
the outer ring. 'e outer fuel pins are affected more sig-
nificantly in case of the usage uDF since the additional
moderation (graphite block) influences greater neutronic
changes in comparison to the effect in inner fuel pins. 'e
positive ΔρsDF-uDF in fuel regions is related to the slight
increase in fractional absorption. Neutron absorptions in-
crease from 76.74% for the sDF case to 76.84% for the uDF
case if v7-238 data library was applied. Meanwhile, it in-
creases from 76.19% to 76.26% with the use of v7-252 data
library (see Figure 4).

'e fractional absorption spectra (Figure 6(a)) were used
to estimate ΔρsDF-uDF in each energy group (Figure 6(b)) on
purpose to explain the total ΔρsDF-uDF in outer fuel pins. It is
seen that although most neutrons are absorbed in the ranges
of thermal and epithermal energy (0.01–0.5 eV), the dif-
ferences in reactivity are mainly influenced by the change in
fractional absorption in the ranges of resonance and fast
energy (6 eV–13MeV).

'e only discrepancy found between sDF and uDF cases
was different DFs values used for the resonance processing
of cross section. Lesser uDF than sDF values define a lower
resonance escape probability as more neutrons are absorbed
in fuel pins before they are slowing down to thermal energies
(reflected in Figures 5 and 6(b)). 'us, the consideration of
fuel pin location in the RBMK-1500 assembly and both
geometry and material details for uDF estimation, as well as
the follow-up application of a more detailed resonance
processing model with uDF values, give reasons for higher
resonance absorption in fuel and a lower neutron multi-
plication factor.

3.2. Transport Simulations: CE versus MG. If the CE cross-
section data library is specified for neutron transport sim-
ulations, then the resonance processing of cross-section data
is not needed, and such CE simulation can be used to
evaluate the accuracy of the resonance processing models
used in MG cross-section library applications. 'e com-
parison of neutron multiplication factor for CE and uDF
cases using both ENDF/B-VII. 0 and ENDF/B-VII. 1 data
was performed and the results are depicted in Figure 7. An
almost ideal match was obtained between CE and uDF cases,
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the difference being only 0.07% (60 pcm), in the case of the
ENDF/B-VII. 0 library. Meanwhile, when applying ENDF/
B-VII. 1 data, the multiplication factors differ by 0.25%
(226 pcm).

'e results of decomposition analysis, analyzing the
differences in reactivity between CE and uDF cases (ΔρCE-
uDF) in separate regions (Figure 8), identify some

discrepancies in fractional absorption in fuel and pressure
tube regions. 'e changes of fractional absorptions in fuel
regions (mainly in inner fuel pins) influence positive ΔρCE-
uDF values, while the changes in the pressure tube region
influence negative ΔρCE-uDF values. Nevertheless, the relative
shift of fractional absorption in fuel regions is larger than
that in the pressure tube region; thus, the total ΔρCE-uDF is
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positive. 'ough the total difference is relatively low
(60 pcm) in the case of applied ENDF/B-VII. 0 data library, it
increases 4 times (to 236 pcm) when simulations were run
with ENDF/B-VII. 1 data library.

'e distribution of ΔρCE-uDF in the whole energy range
in main contributing regions, that is, outer fuel pins and
pressure tube, is depicted in Figure 9. 'e simulation results
obtained using the ENDF/B-VII. 1 data library are only
presented as the fractional absorption data were available
only for CE cases with a structure of 252 energy groups;
therefore, MG libraries of the same structure were used for
the simulation of uDF cases. Following performed de-
composition analysis of ΔρCE-uDF into separate energy
groups revealed the various changes in fractional
absorptions.

'e main changes in ΔρCE-uDF in the pressure tube
region (Figure 9(a)) occur at resonance peaks. Hf178 reso-
nance peak ∼8 eV (−49 pcm), Zr90 resonance peaks ∼188 eV
(−16 pcm), and ∼305 eV (−24 pcm) are very clear and mainly
contribute to the negative ΔρCE-uDF. 'e negative ΔρCE-uDF
means that the fractional absorption for the uDF case is
higher compared to the CE case. 'us, the postprocessed
resonance cross sections of the pressure tube in theMG cases
are clearly overpredicted, and, for example, at resonance
peaks of Hf178 and Zr90, the level of such overprediction
exceeds 25–40% (Figure 10). Obviously, the same over-
prediction of resonance cross sections occurs for cladding
material too, because the cladding composition is similar to
the pressure tube composition (Zr alloy with different Nb
concentration). However, the estimated ΔρCE-uDF for clad-
ding regions are smaller (Figure 8) since the total mass, and
the effect of the cladding on the neutron transport processes
is relatively smaller compared to the pressure tube.

'e results of the analysis showed that most changes of
ΔρCE-uDF in the fuel pin region occur at the same resonance
peaks and in the same energy ranges as it is for the pressure

tube region (Figure 9(b)). 'us, the different neutron ab-
sorption rate in the pressure tube and cladding regions
influences the perturbations of neutron flux in the fuel pin
regions. Although the changing of neutron flux in the
thermal neutron range (<1 eV) calls a significant increase of
ΔρCE-uDF in fuel regions (−34 pcm at the peak ∼0.2 eV for
outer fuel pins, Figure 9(b)) due to larger absorption cross
sections, ΔρCE-uDF in the resonance and fast energy range
(>1 eV) results in a positive ΔρCE-uDF in fuel regions, which
compensates for and exceeds the negative ΔρCE-uDF obtained
in the pressure tube region.

'ere are ΔρCE-uDF in the neutron energy range of
20–120 eV, which cannot be explained by changes in neu-
tron flux (Figure 9(b)). 'ese differences should be only
related to the inaccuracy during resonance processing of
cross sections. As can be seen in Figure 5, the more detailed
resonance processing model with uDF gives larger ΔρCE-uDF
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in the case of 238-group data library application in com-
parison to the case with 252-group data library. 'e defined
larger ΔρCE-uDF can be explained by the remaining dis-
crepancies in ΔρCE-uDF in the mentioned 20–120 eV energy
range (see Figure 6(b)), while the 252-group data library
gives significantly lower ΔρCE-uDF at this energy range. 'us,
it can be argued that the resonance processing of cross
section is more accurate with the application of 238 group
data library for transport simulations as such an approach

allows the calculation of reactivity values closer to the CE
case reference values.

3.3. �e Impact of Updated Cross-Section Data Library.
All cross-section libraries available within the SCALE code
were processed from ENDF/B-VII. 0 and ENDF/B-VII. 1
evaluated data files. 'e comparison of neutron multipli-
cation factor calculated using v7-238, CE v7.0, and v7-252,
CE v7.1 libraries is depicted in Figure 11. It is evident that the
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values of neutron multiplication factor for cases with li-
braries compiled of ENDF/B-VII. 1 data (CE and MG) are
notably lower (around 0.5–0.9%) compared to ENDF/B-VII.
0 data.

'e decomposition analysis performed allowed us to
explain the differences in ENDF/B data libraries versions. It
should be noted here that, of course, the differences could
only be related to the updated cross-section data, as the only
difference found between the simulations is the version of
nuclear data. 'erefore, only the difference in cases with 252
energy groups (ENDF/B-VII.1 data) is demonstrated and
analyzed, focusing on the CE case. Results of the decom-
position analysis indicated that the differences in reactivity
are mainly influenced by the change of fractional absorption
in the graphite region (Figure 12(a)). All other differences
are associated with variations of neutron fluxes due to the
changed neutron absorption rate in the graphite where, after
the update, the data of cross sections were employed.

Although only the nonsignificant part of neutrons is
absorbed in graphite, the relative change in fractional ab-
sorption value is the most considerable: it increases from
3.24% for the v7.0 version to 3.67% for the v7.1 version (see
Figure 4). 'e decomposition analysis of ΔρCE7.0-CE7.1 to
separate energy groups revealed the significant increase of
neutron absorption in thermal and epithermal energy range
(0.025–0.25 eV) for the updated version of the library
(Figure 12(b)). 'us, lower values of the multiplication
factor for simulations with the v7.1 library are related to
higher absorption cross-section data in this energy range in
comparison with the v7.0 data.

'e graphite neutrons absorptions cross sections used in
the simulations and generated from ENDF/B-VII. 0 and
ENDF/B-VII.1 CE libraries are presented in Figure 13. 'e
data for temperatures of 700K and 800K are presented as
the temperature of 750K for graphite was assumed in
simulations. Previous studies [15, 16] recorded that some
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Figure 10: 'e postprocessed cross sections of Hf178 (a) and Zr90 (b).
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Figure 11: Neutron multiplication factor for CE and MG cases.

8 Science and Technology of Nuclear Installations



systematic discrepancies in the reactivity estimations were
determined in cases of applying ENDF/B-VII.0 data library
to analyze the graphite region considered as a moderator.

Such deflection in the energy range relevant to RBMK, that
is, thermal-epithermal range, was determined in this study as
well (Figure 13). Improved compliance with the measured
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Figure 12: ΔρCE7.0-CE7.1 decomposed for separate regions (a) and for separate energy groups in graphite (b).
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data when using the latest ENDF cross-section library re-
lease, namely, the ENDF/B-VII.1 library, has also been
described in [16].

4. Conclusions

'e neutron transport simulations were performed for the
RBMK-1500 fuel assembly in order to investigate available
options of resonance processing models and to evaluate the
applicability of different cross-section data libraries with the
SCALE 6.2.3 code. 'e neutron transport simulations in-
cluded the application of both multigroup (MG) and
pointwise CE libraries from ENDF/B-VII.0 and the updated
ENDF/B-VII.1 evaluated data files.

'e results of the investigation on a more detailed
resonance processing model showed that the application of
user-defined DFs (uDFs) affects the decrease of reactivity in
fuel assembly by 455 pcm and 317 pcm for v7-238 and v7-
252 data libraries, respectively. As expected, the results of the
performed decomposition analysis indicated that reactivity
changes are influenced mainly by the increase of neutron
absorption in the resonance energy range, due to the re-
duction of DF which directly affects the decrease of reso-
nance escape probability.

'e comparison of uDF results with the reference
simulation using CE data libraries showed that the deter-
mined reactivity was underpredicted by 60 and 226 pcm for
v7-238 and v7-252 data libraries, respectively. In the case of
MG data application, the following decomposition analysis
disclosed that the discrepancies originated from the

overprediction of pressure tube cross sections. Some addi-
tional discrepancies of neutron absorption in the fuel region
were found for v7-252 data library in the energy range of
20–120 eV.'e performed comparison of the results showed
that fuel resonance cross sections are not processed correctly
enough in this energy range. 'e resonance processing with
the application of the v7-238 data library delivered more
accurate results considering the smaller deviation from the
reference simulation.

'e discrepancies between ENDF/B-VII.0 and ENDF/B-
VII.1 evaluated data-based libraries were indicated by an-
alyzing the change of the neutron multiplication factor. It
was proven that the discrepancies are related to the updated
graphite cross sections.'e neutron capture rate increases in
the graphite block and the neutron multiplication factor
decreases with the application of ENDF/B-VII.1 evaluated
data-based libraries. 'us, the neutron multiplication factor
is overpredicted when applying the v7-238 data library. On
the other hand, the use of the v7-252 data library generates a
higher deviation from the reference CE simulation due to the
resonance processing.

Finally, the selection and usage of MG libraries for the
neutron transport simulations of RBMK-1500 fuel assembly
must be chosen carefully. 'e CE library based on ENDF/B-
VII.1 evaluated data proves to be the best option as it gives
the most accurate results on the analyzed system reactivity.

'e neutron transport simulations, being an integral part
of irradiation calculations, remain an issue to be considered
during the estimations of spent fuel characteristics. Further
studies are focused on investigating the effect of a more
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Figure 13: Neutron absorption cross sections in the whole energy range.
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detailed resonance processing model on RBMK spent fuel
characteristics.

Data Availability

'e data are available upon request to the authors.
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