VFoF oo VY ol ) o lads FF 0,90 (slainn (5,5L8 5 cwdigo ¢pole aloe

Journal of Nuclear Science, Engineering and Technology
Vol. 46 (1), Serial Number 111, 2025

Olawlxo gl p 25wy Tl pblio mlaw adgi (o Lohman mac Sl 3 ool
VVER-V+++ g35T, s
o pS1 e (Bgig poli T (Bgig ol
Ol = Old ONVENFOPO 1 sty Fgio cciy yi sinio olKils (65 5] (pwidige 0SS (gl s pwidige 09,5

*Email: javadvosoughi@energy.sharif.edu

VE-VIPIO e o pdy o, VYOIV iallas (6 5550 &b VEYIXNY callie el yo 5o ,b

oS

2 stsSwsSle ablic gl oy cuz oo Slesbre & byrpe Sl ol anje 8T, Gl g Sl plail sl
bl Gog) Wil amase 5 49551, B g9 4 a8 b (95w Sle blie mhan Ll Sl eslitul g dxwg ablor CS g (slageine
Col ¥ Galplis 5 3l 97y bS5, sl Pl sladelos plnl gl Bl (pan )0 ailos Sl aiie alS
Pl 5o S geizme Sy BLbI Jlow )L @395 b g S g slageize plag (G955 R (omin 098 plml ok Slbre
Ll g 5 Jsbo Sleabrs pll sl & VVER-Y« o 05T, (K, b sl gy ol 59 i Jilace s 0 51 o
Slewlre gloj S ol (sl Eailom Sloslons ;0 . 28L (qugmzme (halS Sloslone ploxl loj (egian (ouae aSs Sl oslinul
@ g loys5y Jod B sl mli Grizen 28l alS Slelre atis S L g S VY 4 Glaslre i YV L aiSs YY)
5 20y V5l S az e plsie 4 (Jobe Slewlors plnil b anlie )3 (ae a0l 6500 L Sl Sy sl BB A5 6,5k
ol gy 2oy 05l e lgs B

53559 Dloslons ¢ 5559 Sl ablis gl (oias sras <5 (0 Iganls

Using an artificial neural network in the generation of macroscopic cross-
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Abstract

When performing reactor core neutron calculations, the main cost lies in cell calculations to generate
macroscopic cross-sections of fuel assemblies (FAs). The development and utilization of a cross-section
library based on the reactor type is the primary procedure to reduce calculation costs. In some cases, when
there is no library available for specific analyses, it becomes necessary to conduct cell calculations.
Examples of such cases include investigating FAs vibration neutron noise or coolant asymmetric
distribution around FAs due to bowing. In this study, an Artificial Neural Network (ANN) was used
instead of high-volume cell calculations to significantly reduce the time required for calculations in the
VVER-1000 reactor. For criticality calculations at Beginning of Cycle (BOC), the calculation time was
reduced from 42 minutes using 32 computational cores to just 1.3 minutes. Additionally, the results
achieved were of acceptable accuracy, with the difference in the critical boric acid value obtained using
ANN compared to cell calculation as a reference being less than 1%, and the power difference being less
than 5%.
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