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Section 1.0: Introduction

This report is an addendum to the PARAGON qualification topical (Reference 1) and presents
results for the PARAGON/ANC code system using an improved method for cross section
representation in ANC. For convenience, this system will be referred to in this report as the
NEXUS/ANC system. However, NEXUSIANC is a version of the PARAGON/ANC system in
that all nuclear data is based on PARAGON and only the methods of representing this data in
ANC have been changed from the version of PARAGON/ANC that was described in Reference
1.

The ANC licensing topical (Reference 2), the qualification of PHOENlXIP-ANC (Reference 3),
and the PARAGON qualification topical (Reference 1) documented plant calculations performed
using a cross section representation method based on using

]axc

The l 1a has been shown through years of core modeling to yield
very good accuracy. However, this methodology not only requires [

IlC To remedy this situation, Westinghouse in cooperation
with Mitsubishi Heavy Industries (MHI) and the Korean Nuclear Fuel Company (KNFC) has
developed a once-through cross section methodology called NEXUS as a replacement [

1a C The NEXUS methodology reduces the amount of effort needed
to generate nuclear data for simulators, provides a model with significantly [

1]3c In the NEXUS methodology, cross sections
calculated by a lattice code are parameterized for input to the simulator code primarily as
functions of spectral index (the ratio of the fast to thermal flux), moderator temperature, and fuel
temperature. History effects are captured through tracking of nuclide number densities. The core
simulator recovers the cross sections at the appropriate feedback conditions by using local (i.e.
nodal) values of spectral index, fuel temperature, moderator temperature, and tracked fission
product and actinide number densities using the same parameterization functions as were used to
develop the cross section data from the lattice calculations.

NEXUS has been implemented in the PARAGON/ANC code system for design use.
Specifically, the NEXUS methodology has been implemented in the parameterization of
PARAGON cross sections for input to ANC and also in ANC to reconstruct those cross sections
at specific nodal conditions. This addendum describes the NEXUS methodology and presents
some results which demonstrate the accuracy of the methodology as implemented in ANC.

The implementation of NEXUS in ANC resulted in a change in ANC cross section
representation. However, other basic licensed methodologies in ANC were not changed. This
includes the nodal NEM solution and the pin power reconstruction methodology. For this reason,
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the intent of this report is to show that the NEXUS cross section methodology reproduces the
PARAGON-generated cross sections at conditions that would be encountered in core
calculations, thus qualifying NEXUS for use in design and safety calculations. The version of
ANC that uses the NEXUS cross section representation will be called NEXUS/ANC in this
report.

The qualification of the NEXUS methodology in this report relies substantially on comparisons
of two-dimensional unit assembly ANC calculations to PARAGON cross section data and k-
infinities generated at identical conditions. A wide range of conditions was used for these
comparisons including a wide range of boron concentrations and powcr levels for burnups up to
82000 MWD/MTU. [

IaC

In addition to the unit assembly results, PWR core results are compared between the [
]"C and NEXUS/ANC for cycles from four different PWR plants. The

comparisons include boron letdown data and startup measurements. Comparisons of power
distributions, rod worths, and cold reactivity calculations are presented for equilibrium cycles
generated using the two versions of ANC.
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Section 2.0: Methodology

NEXUS represents an improvement in once-through cross section representation methodology
for current nodal codes. In most LWR core design nodal diffusion codes that adopt a once-
through cross section representation method, two-group cross-sections (assembly-homogenized)
are parameterized as a function of some convenient state parameters such as fuel exposure, fuel

temperature, soluble boron concentration, moderator density (or void fraction), etc. The problem
with this method is that each specific effect (xenon, control rod, etc) has to be accounted for
separately in the lattice code calculations used to develop the nuclear data for the nodal
simulator. Great care must be taken to assure that effects are summed properly and that
individual effects are not double-counted in the lattice calculations or the simulator cross section
representation. Also, since feedbacks are included only as specific effects and must therefore be

included explicitly in this methodology, any feedback which occurs in the core but is not
explicitly included in the feedback model may not be correctly included in the simulator
calculation. Studies (Reference 4) performed by Westinghouse and MH1 have determined that

the two-group microscopic cross-sections of the actinides, fission-products, and burnable
absorbers as well as so-called feedback-free macroscopic cross-sections exhibit a simple
dependence on the local spectrum, and that the local spectrum can be characterized by three
node-average state parameters: (1) spectrum index (SI), the ratio of fast-to-thermal group node-
average fluxes, (2) fuel temperature (Tr), and (3) moderator temperature (Tm). Based on this
observation, an improved cross-section representation model has been developed in which a

macroscopic cross-section is deconstructed into a feedback-free cross-section and a number of

additive feedback correction terms. The feedback-free cross-section and the fundamental
components of the feedback correction terms are all given as the product of a reference cross-
section and a spectrum correction factor, which is represented in terms of the three above-
mentioned state parameters and fuel exposure.

The reconstruction of the feedback-included macroscopic cross sections for each node modeled
in the nodal code is performed by correcting the reference feedback-free macroscopic cross
section to the moderator temperature, the fuel temperature, and the spectral index of the node.
Additional feedback corrections are added to this cross section including xenon, actinide, and
fission product corrections using [

]Ia' All burnable absorbers are tracked explicitly and corrections are made to the

macroscopic cross sections for their presence. If the node has a spacer grid or a control rod
inserted, the macroscopic cross sections are corrected for these. [

]ac

The fundamental coefficients of the feedback corrections are the microscopic cross sections
representative of the feedback material (i.e., actinides, xenon, water, boron, fission products,
etc.). Analogous to the macroscopic cross sections, these microscopic cross sections are
corrected from the reference microscopic cross sections. The corrections to the microscopic cross
sections include a spectral correction based on the three state parameters (Tf, Tm, and SI), I

Iaxc
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The corrections for these models are calculated from data generated by the lattice code through
the execution of a standardized set of lattice code calculations called the calculational matrix.
This matrix includes: I

lat

Cross section data are prepared for the simulator by performing multivariable least squares fits at

each exposure point from this lattice code data. The fit for each correction term is calculated
using the data from the appropriate branch cases which calculate the effect of that correction. All
corrections are made using the reference depletion data as the base.

Depletion history effects are captured in the nodal simulator by [

]a,c

The reconstruction of the cross sections in NEXUS/ANC is performed using exactly the same
fitting formulations that were used in generating the fitting data from the calculational matrix
lattice code data. A significant fraction of the qualification effort involved confirming that the
lattice code data is accurately reconstructed by ANC. The results of k-infinity comparisons of
ANC single assembly calculations against PARAGON calculations performed at identical

conditions are presented for several assembly types and configurations later in this report. These
calculations demonstrate the accuracy of the NEXUS methodology in reproducing the
PARAGON results over a wide range of feedback conditions.

Page 4 of 54



WCAP-16045-NP-A
Addendum 1

Section 3.0: NEXUS Qualification

3.1 Single Assembly Model Calculations

3.1.1 Full Power Depletions and Zero Power Cold Calculations

Since NEXUS is a replacement for the current cross section representation method used by the

[ Iac of ANC, the primary method of qualification was to demonstrate that

NEXUS could accurately reconstruct the feedback-included cross sections for any practical node

feedback condition.

The procedure used to verify that NEXUS, as implemented in ANC, reproduces PARAGON

reactivities was through comparisons of results of single assembly ANC calculations against
PARAGON cases run with the same assembly under identical conditions. Single assembly ANC

results versus PARAGON results are shown in Tables I through 18. Tables I through 8 present

the differences in k-infinities between single assembly ANC models and PARAGON for seven

different Westinghouse and Combustion Engineering (CE) type assemblies for depletion
calculations and cold branch calculations. The results for the depletion calculations are generally

from 0 to 82000 MWD/MTU. The one exception is the 2.6 w/o assembly shown in Table 8. For

this case, the depletion was calculated to 62000 MWD/MTU since higher burnups are not

practical for an assembly with this low of an enrichment. The depletion calculations were
performed at four different boron concentrations 0, 700, 1100, 1800 ppm in both ANC and

PARAGON. These boron concentrations were kept constant throughout the depletion. Of these
four concentrations, only the O ppm boron depletion is represented explicitly in the NEXUS

calculational matrix used to generate the cross section fitting data. The assemblies shown in the
tables are described below:

Tables 1-2: Westinghouse-type 17x17 OFA assembly
Enrichment: 5.0 w/o U235
Burnable absorber: 156 1.5x IFBA, 24 WABA
Reason for inclusion: 17x 17 OFA fuel assembly, high enrichment, very high
burnable poison loading

Table 3: Westinghouse-type 14x14 assembly
Enrichment: 4.0 wlo U235
Burnable absorber: 64 EFBA
Reasons for inclusion: Even lattice Westinghouse assembly with moderate
enrichment and burnable absorber loading

Table 4: Westinghouse-type 15x15 assembly
Enrichment: 4.5 w/o
Burnable absorber: 116 IFBA
Reasons for inclusion: 15x 15, high power density, high enrichment, high BA
loading

Table 5: Combustion Engineering-type 16x16 assembly
Enrichment: 4.2 w/o (average)
Burnable absorber: 16 6w/o Gd2O3 rods
Reasons for inclusion: CE assembly, heavy Gd2O3 burnable absorber loading
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Table 6: Westinghouse-type 17x17 standard-size fuel rod MOX assembly
Enrichment: 6.1 w/o average Pu fissile content
Burnable absorber: None
Reason for inclusion: MOX assembly

Table 7: Westinghouse-type 17x17 standard-size fuel rod
Enrichment: 4.95 w/o U235
Burnable absorber: 48 IFBA
Reasons for inclusion: 17x17 standard rod with high enrichment and
light/moderate IFBA loading

Table 8: Westinghouse-type 17x 17 OFA assembly
Enrichment: 2.6 w/o U235
Burnable absorber: None
Reasons for inclusion: low enrichment (often used as axial blanket enrichment)

The k-infinity comparisons for the 17x17 OFA assembly with 156 IFBA and 24 WABA are
shown in detail in Tables I and 2. Summaries of the k-infinity results (i.e., the average difference
and the maximum difference) are presented for the other assemblies in Tables 3 through 8. Note
that both the average difference and the maximum difference are calculated using the absolute
magnitude of the differences without regard to whether the reactivity difference at each exposure
point was positive or negative. [

]a~c

The k-infinity results for cold calculations are presented in Tables 2-8. As with the depletions,
the results for the 17x17 OFA assembly with 156 IFBA and 24 WABA are provided in detail in
Table 2 while summaries of the average and maximum differences are provided for the other
assemblies in Tables 3-8. These calculations are shown for 6 different temperatures from room
temperature to 600 'F (68, 200, 350, 500, 550, and 600 0F) for each of the depletion cases
described above. Each depletion case was restarted at various exposures from 0 MWD/MTU to
the maximum depletion burnup (usually 82000 MWD/MTU) at two different boron
concentrations, 0 ppm and 2600 ppm. The wide variation in restart borons coupled with the large
exposure and temperature range considered was used to demonstrate that the NEXUS
methodology is accurate for any condition that could be expected in a PWR core calculation. The
burnup values for these tables were chosen so that, with the exception of the 0, 150, and 82000
MWD/MTU burnup points, they would be different from the burnup values used in the
calculation matrix.

The results for these cases were very good.[

Page 6 or 54



WCAP-16045-NP-A
Addendum I

1aC

3.1.2 Off-Power Depletions

The capability of NEXUS to correct the cross sections for spectral differences permits more
accurate calculations at powers other than full power than the [ Ia'c
This is especially true if the depletion at the off-power condition occurs over a long exposure. To
demonstrate this capability, single assembly ANC depletion calculations were performed at six
power levels from 40% to 160% power. The k-infinities from these calculations were again
compared to PARAGON assembly depletions performed at the corresponding power levels. Four
assemblies were analyzed:

1) Westinghouse-type 17x17 OFA 5.0 w/o U235 with 156 IFBA and 24 WABA
2) CE-type 16x16 assembly with 16 w/o Gd2O3 rods
3) Westinghouse-type 17x17 standard MOX assembly
4) Westinghouse-type 17x17 OFA 2.6 w/o U235

Each of these cases was calculated at the four depletion boron concentrations used in the full
power depletion cases shown in Tables 1-8. These boron concentrations are 0, 700, 1100, and
1800 ppm where, as noted above, only the 0 ppm value is specifically included in the
calculational matrix. I ]aC

As with the depletion and cold results presented earlier, the 17x17 OFA assembly with 156 IFBA
and 24 WABA k-infinity results are presented in detail in Tables 9-15. Each table presents the
depletion results for a specific power level at the four boron concentrations. The k-infinity results
for the other three assemblies are summarized in Tables 16, 17, and 18. In Tables 9-18, all results
are presented as k-infinity differences, in pcm, between the single assembly NEXUS/ANC model
and PARAGON depletion at the same power level and thermal-hydraulic conditions.

The same reactivity targets were used for these evaluations [
Talc Larger differences are expected for the cases at lowest and

highest powers and at exposures beyond 60000 MWD/MTU. In addition, larger differences are
expected for the 2.6 w/o assembly at high powers and high exposures. Even with these caveats,
the results are acceptable for all the assemblies. [

]a.c
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Table 1: Westinghouse-type 17x17 OFA assembly 5.0 w/o U235 156 TFBA and 24 WABA
Comparison of NEXUS/ANC to PARAGON

Full power depletion- Differences in pcm
a,c
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Table 2: Westinghouse-type 17x 17 OFA assembly 5.0 w/o U235 156 IFBA and 24 WABA
Comparison of NEXUSIANC to PARAGON

Cold Restart Reactivity Points- Differences in pcrn
a,c
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Table 2 (cont): Westinghouse-type 17x17 OFA assembly 5.0 w/o U235 156 IFBA and 24 WABA
Comparison of NEXUSIANC to PARAGON

Cold Restart Reactivity Points - Differences in pcm n a,c
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Table 3: Westinghouse-type 14x14 Assembly 4.0 w/o U235 64 1.5x IFBA Burnable Absorbers
Comparison of NEXUS/ANC to PARAGON

Summary of Differences: Depletions and Cold Restart Reactivity Points
All differences in pcm

- a,c

Page 11 of 54



WCAP.16045-NP-A
Addendum I

Table 4: Westinghouse-type 15x15 Assembly 4.5 w/o U235 116 1.5x IFBA Burnable Absorbers
Comparison of NEXUSIANC to PARAGON

Summary of Differences: Depletions and Cold Restart Reactivity Points
All differences in pcm

] a,c
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Table 5: CE-type 16x16 Assembly with 16 6w/o Gd2O3 Burnable Absorbers
Comparison of NEXUS/ANC to PARAGON

Summary of Differences: Depletions and Cold Restart Reactivity Points
All differences in pcm

j a,c
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Table 6: Westinghouse-type 17x17 standard assembly - MOX fuel
Comparison of NEXUS/ANC to PARAGON

Summary of Differences: Depletions and Cold Restart Reactivity Points
All differences in pcm

- ac
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Table 7: Westinghouse-type 1 7x1 7 standard assembly -4.95 w/o U23" 48 1 .5x IFBA
Comparison of NEXUS/ANC to PARAGON

Summary of Differences: Depletions and Cold Restart Reactivity Points
All differences in pcm

a,c
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Table 8: Westinghouse-type 17x 17 OFA assembly - 2.6 w/o no BA
Comparison of NEXUS/ANC to PARAGON

Summary of Differences: Depletions and Cold Restart Reactivity Points
All differences in pcm

5 a,c

Page 16 of S4



WCAP-16045-NP-A
Addendum I

Table 9: Westinghouse-type 17x 17 OFA assembly 5.0 w/o U235 156 IFBA and 24 WABA
Comparison of NEXUS/ANC to PARAGON

Depletions at 40% power
All differences in pcm

F m1 a,c
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Table 10: Westinghouse-type ]7xi7 OFA assembly 5.0 w/o V235 156 IFBA and 24 WABA
Comparison of NEXUS/ANC to PARAGON

Depletions at 60% power
All differences in pcm

ac
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Table 11: Westinghouse-type 17x17 OFA assembly 5.0 wlo U35 156 FBA and 24 WABA
Comparison of NEXUS/ANC to PARAGON

Depletions at 80% power
All differences in pcm

a,c
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Table 12: Westinghouse-type 17x17 OFA assembly 5.0 wlo UL2- 156 EFBA and 24 WABA
Comparison of NEXUS/ANC to PARAGON

Depletions at 100% power
All differences in pcm

a,c
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Table 13: Westinghouse-type 17x17 OFA assembly 5.0 wlo U235 156 IFBA and 24 WABA
Comparison of NEXUS/ANC to PARAGON

Depletions at 120% power
r- All differences in pcm m ac
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Table 14: Westinghouse-type 1 7x 17 OFA assembly 5.0 w/o U235 156 IFBA and 24 WABA
Comparison of NEXUS/ANC to PARAGON

Depletions at 140% power
All differences in pcm

a,c
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Table 15: Westinghouse-type 17x17 OFA assembly 5.0 w/o U235 156 IFBA and 24 WABA
Comparison of NEXUS/ANC to PARAGON

Depletions at 160% power
All differences in pcma

F m ac

Page 23 or 54



WCAP-16045-NP-A
Addendum 1

Table J6: CE-type 16x 16 Assembly with 16 6w/o Gd2WA Burnable Absorbers
Comparison of NEXUSIANC to PARAGON

Summary of Differences: Depletions at Powers from 40% to 160%
All differences in pcm

r- - a,c
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Table 17: Westinghouse-type 17xl7 standard MOX assembly
Comparison of NEXUS/ANC to PARAGON

Summary of Differences: Depletions at Powers from 40% to 160%
All differences in pcm

- a,c
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Table 18: Westinghouse-type 17x17 OFA assembly -2.6 w/o No BA

Comparison of NEXUS/ANC to PARAGON
Summary of Differences: Depletions at Powers from 40% to 160%

All differences in pcm

F n a,c
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3.2 PWR Core Calculations

Core models were generated using both the [ ]a c and the NEXUS
methodology to demonstrate the accuracy of the NEXUS/ANC system for actual core
calculations. Core models representing previously operated cycles were set up for four plants:

Plant A: Combustion Enginecring plant: 217 assembly core, 16x16 lattice. Cycics II, 12, 13,

and 14 are modeled. Burnable absorber is Gd2O3 for all modeled cycles.

Plant B: Westinghouse plant: 193 assembly core (4 loops), 17xI7 OFA lattice. Cycles 10, 11, 12

are modeled. Burnable absorber for all cycles is IFBA.

Plant C: Westinghouse plant: 157 assembly core (3 loops), 17x17 standard lattice. Cycles 13, 14,
15, and 16 are modeled. Burnable absorber for all cycles is LFBA.

Plant D: Combustion Engineering type plant (KNFC): 177 assembly core, 16x16 lattice. Cycles
1, 2, and 3. Burnable absorber is Gd203_

In addition to modeling these actual plant cycles, an equilibrium cycle model was set up based

on a Westinghouse 4 loop 17x 17 core. with standard size fuel rods. This model was set up in both
the [ Iac and in NEXUS/ANC and used to compare power distributions,
rodworths, and cold critical boron calculations.

3.2.1 At-Power Critical Boron Results

Figures 1 through 14 present comparisons of the [ ]a.c and NEXUS/ANC
results against measured data for at-power critical boron versus cycle burnup. BIO depletion was

not included in any of these calculations although it is clearly in evidence in many of the cycles,
particularly for plant C. {

Iac

Startup Testing

As an example, Table 19 compares low power physics test results (i.e. measured values) against
predictions from both the [ Iarc models and the NEXUS/ANC models for
cycles 11 through 14 for Plant A. Four measured parameters are compared: hot zero power
(HZP), All rods out (ARO) critical boron, HZP ARO isothermal temperature coefficient (ITC),

HZP ARO moderator temperature coefficient (MTC), and HZP ARO boron worth. [
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I

]a,c

3.2.2 Power Distributions

Comparisons of radial power distributions between NEXUS/ANC and the [
]",C are shown in Figures 15-20 for the equilibrium cycle core described

above. Both assembly power and peak rod power are compared at three times in life: BOC (150
MWD/MTU), MOC (10000 MWDIMTU) and at EOC (21436 MWDIMTU). [

Ia.c

3.2.3 Rod Worths

Rod worth comparisons between the NEXUS/ANC and the [ ]a models
were performed with the equilibrium cycle models. The results are shown in Table 20 for BOC,
MOC, and EOC. [

]ac

* Assembly locations in this report are presented in (row, column) format
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3.2.4 Cold Reactivity Calculations

One of the strengths of the NEXUSIANC methodology is the [

]atc Table 21 provides
comparisons of critical boron concentrations at 68F, 200F, and 350F for all control rods out
(ARO), all control rods in (ARI) and with all rods in but the most reactive rod (ARI-1) for BOC,
MOC, and EOC of the equilibrium cycle models. The table shows the reactivity difference
between both models in ppm and also the rod worth of the ARI and ARI- I cases. [

]ac
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Figure 1: Plant A Cycle 11
Critical Boron Concentration versus Cycle Burnup - a,b,c
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Figure 2: Plant A Cycle 12
Critical Boron Concentration versus Cycle Bumup m a,b,c
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Figure 3: Plant A Cycle 13
Critical Boron Concentration versus Cycle Burnup 7 a,b,c
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Figure 4: Plant A Cycle 14
Critical Boron Concentration versus Cycle Burnup - a,bc
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Figure 5: Plant B Cycle 10
Critical Boron Concentration versus Cycle Burnup

ml ab,c
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Figure 6: Plant B Cycle 11
Critical Boron Concentration versus Cycle Burnup m a,b,c
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Figure 7: Plant B Cycle 12
Critical Boron Concentration versus Cycle Burnup

] a,b,c
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Figure 8: Plant C Cycle 13
Critical Boron Concentration versus Cycle Burnup ---I abc
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Figure 9: Plant C Cycle 14
Critical Boron Concentration versus Cycle Burnup - a,b,c
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Figure 10: Plant C Cycle 15
Critical Boron Concentration versus Cycle Burnup ml a,b,c

Page 39 of 54



��mV

WCAP-16045-NP-A
Addendum 1

Figure 11: Plant C Cycle 16
Critical Boron Concentration versus Cycle Burnup
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Figure 12: Plant D Cycle I
Critical Boron Concentration versus Cycle Burnup

a,b,c
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Figure 13: Plant D Cycle 2
Critical Boron Concentration versus Cycle Burnup 7 a,b,c
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Figurc 14: Plant D Cycle 3
Critical Boron Concentration versus Cycle Burnup

1 ab,c
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Table 19: 16xl6 CE plant
Low Power Physics Test Data

j ab,c
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Figure 15: Equilibrium Cycle BOC Assembly Power Distribution
NEXUS/ANC versus ANC (BL) J a,c
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Figure 16: Equilibrium Cycle MOC Assembly Power Distribution
NEXUS/ANC versus ANC (BL) . m a,c
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Figure 17: Equilibrium Cycle EOC Assembly Power Distribution
NEXUSIANC versus ANC (BL)

- a,c
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Figure 18: Equilibrium Cycle BOC Radial Peaking Factor (FmJ Distribution
NEXUS/ANC versus ANC (BL)

- ac
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Figure 19: Equilibrium Cycle MOC Radial Peaking Factor (Fn) Distribution
NEXUS/ANC versus ANC (BL)

_ ] ac

...

Page 49 or 54



WCAP-16045-NP-A
Addendum 1

Figure 20: Equilibrium Cycle EOC Radial Peaking Factor (FAH) Distribution
NEXUS/ANC versus ANC (BL)

j a,c
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Table 20: Hot Zero Power Control Rod Worths - Equilibrium Cycle
NEXUS/ANC versus ANC (BL)

-ac
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Table 21: Cold Reactivily Comparisons - Equilibrium Cycle
ac
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Section 4.0: Summary

Westinghouse has developed a once-through cross section methodology called NEXUS as a
replacement for the [ Ia.c currently used for PWR nuclear core
design and safety calculations. The NEXUS methodology reduces the amount of effort needed to
generate nuclear data for simulators, provides a model with significantly [

a'c

The NEXUS model has been implemented in a version of ANC, replacing the [
Iac for cross section representation. The nodal solution and the pin power

reconstruction methodology of ANC are unchanged by this implementation.

Results were presented in this report to show the accuracy of NEXUS for cross section
representation. Six different assembly types including both Westinghouse and CE assembly
types, U0 2 and MOX fuel, and IFBA, WABA, and Gd2O3 burnable absorbers have been
calculated using NEXUS. The k-infinity results from these calculations were compared directly
to PARAGON k-infinities at corresponding conditions. This comparison demonstrated that the
NEXUS cross sections are accurate over the range of temperatures, boron concentrations, and
power levels expected to be encountered in PWR core calculations.

NEXUS/ANC core models were developed for four actual plants (14 cycles total) and an
equilibrium cycle. In this report, results from the plant cycle models were compared to actual
measured values and to corresponding results from the same cycles using ANC with the [

]a'c Comparisons were made for at-power critical boron versus burnup,
startup measurements, radial power distributions, rodworths, and cold reactivity calculations. For
most parameters [

PC

The NEXUS system is being developed as a replacement for the [

1ac NEXUS will provide an accurate methodology and serve as a robust
foundation for future improvements in both capability and accuracy.
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