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3.1 Nuclear data processing and validation at KNDC
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3.2 Impact (or Not) on k calc for Selected TSLs with an Enhanced NJOY/THERMR egrid
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3.3 Recent development of FRENDY
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3.4 ACEMAKER recent development and future work
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3.5 Medical radioisotope uses of IAEA PD2019
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3.7 New functions of GRUCON 2022 and the results of verification

NRC 7 /VF v h ZHFIEFTD V. V. Sinitsa [ L 0 | %7 — # 4L = — K GRUCON-2022 T

N LWOBERE & ORGERE ROV TR 38 - 72, GRUCON (I NRC TE4
IZPES THEIN TV AT —Z W a— R TH Y, 2021 55 TAEA/NDS @ HP L D
ABRE TV De, 7d8, FEEEEFIZIE GRUCON-2022 13 2022 4 HHZ /AR TE & DR
DB, 2023 43 AR THAM I TV,

GRUCON-2022 TliZ, (1) F¥HMEMMEREL & FET MM BEL RS LB LB
FHEELAT — 2 OEL v, (2) 08 EFHELA B8 L7 ACE 7 7 A VDR ), 3) #
FEWTHAEG RO Z SR EITENES N TWS, (1), G)DRIED -, GRUCON-2022 &
NIOY DMEEFER D 21T, NJOY & K< —HT 22 L 2R Lz, £72. QDKRGE
& LT, Mosteller |Z &> TIREINTEE BIRRIZE T D Ny 77 — Kb EERE
Ry F~— 7 W OO 21T, ,\H%LﬁjﬁflﬁL%Tlv@ﬁﬁf“ﬁa RAERNGELND
T L affEs LT,

3.8 Status and prospects of NJOY2016 and the NJOY modernisation
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3.10 Fe-56 doppler broadening
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3.11 Doppler broadening overview

JC LLNL @ D.E. Cullen k725, & EHOET — & U 22— R OAIRFE R O LRIz DWW T
WMENRD T, AEFEGE LizDiX, 0K @ Cu-63 & 293.6K K& 600K @ U-235 & U-238
T, T h ENDF/B-VIILO ©F7 —# Z /=, 723, Cu-63 (% ENDF/B-VIILO @ Cu-63
MBI/ T XA —H e —EE LD Lo TEY, ZOBELEEEZLRALS
BTEXD0M, —DODOEHBLER>TND,

D. E. Cullen FK723BH%E L TV % PREPRO & S DT — & I =2 — N O ALERE SR 4 L
B L 72, ARE CIEERN T — # 0 2 — ROARTOBBIX 2> T2 b D0, —H D
L o — R TR EORESNH D Z ERH LN >7, 70%, FRENDY (22 CIE
PREPRO & L < —EH L THEY, W EOMEEN RN EE2MERLTWD,

3.12 T FEEK

REEEHIABEN TRV OO, ZDOMOFEFE L LT, GAIA-2, AMPX & O FUDGE
DBFIRIUZ OV TOHRENRH > T,

IRSN T/E NJOY2016.35 DT v /3—Tdh 5 GAIAL3 Z EIZHWTE Y, GAIA2 DBA%
IFEB O LGRSO T —~ L e o TV D, Bl2IE, EEHEHESRE Ky 77 —EA3 0 O
WLEEHERE DBR ¥ % G. Ferran KD 3G C DT —~ 3D, R T — T VDOIER%Z C.
Jeannesson XD LIFFET —< 3L LC\Wb, £7-, BIE L7=HFFENAR & LT, TSL OFE
M RET 2898 % V. Jaiswal KO ELAFIET —~ 9L L CERi L=, GAIA2 OBIRIZS
BHED TNV TET, ACE 7 7 A VO A S RE O R BV HASRE D BT 2 D T <
TEEDZETHD,

AMPX [ZBAF T — 2O NBREHE L 720D . AMPX OB3HE 2 D. Wiarda K725 I
McDonnell [RIZEFE T/ o772 L OWERH -7, D. Wiarda K35 % E SAMMY» D BE3
HEFERESTHLEOZLETHD, £72. AMPX 28 Github D SHABIZ 2 o720 OWENH -
Too 72720, XS TS AMPX (X BRTH U | BEMIZ OV TIEF| X #iX SCALE &
—HEZRBT DD ETHSD, AMPX OBRFIRILE LT, HiLWET —4 7+ —~< >
KT % GNDS* I ~D bR & | PP RGEL & T B R BGEL N RS L 728 L
B MBI T — Z ~ORHNIZ O W THE D B o 72, GNDS ~DOx%fiik & LT, BlfEZ
JSON 7 7 A4 VEAD GNDS 7 — X IZxtin T 5729 D Python 7’1 77 AZFAFHF LD Z
L ThHoD,

" AMPX [Z TR URL 2> H AFARETH 5.
https://code.ornl.gov/scale/code/scale-public/




4. ¥BHYIZ

AilElEa e @ ThoZ b d 0, RN D OB INE UAMIX I TO SN
HDOENTWERATL, SEITKING D 4 Zaa FOEGICBITLIZZ &b H 0 | B
DA E OB IME bR TOSMMBAHREL 720 £ Lz, FAAHXM BN TORIMNE T
ZINTbo0, BIHORWDB DN D Rholclod, T4 BN TosMELEL
Teo 2D, EDOL BWVOBINFE D HIEAZBIRT 500, FFFICHIKkZF > T\ E
Lz, 1 BICFEEHEH L E LZEY . BINDAD S RTEFE RN TSIML TV DL HREY | fkx
[Zaa FTEUETORPICED 22oH 5 Z ENRETEE Lz, A 74 VBN TOSRE
ITERHRICSZIMTE L L0 BWHENH D DI TT N, BRICEAT HIHEWEREZ LT
0. EANZRMRE LD T2 123 ER N COSEO T BPERL T DIH b EE
ZTCWET, ZO X RIBVEREIT O 2DIC L, A% IEIRERATOSE M E L T
HTEEREMGLTEY £,

F7o. ARIOEET — 2 A 2 — RO EE Tl LRSS Ny 777 — 423 O DOALER
&V LI AR LB E R OHIC O B 63 7 — QU o — N CARN
RoNd2ZENDMDFELE, ZOZ T2 T—X B a— RUEGFETHZ LD
fEtEZ R~ T b DL BWET, 207D BT —F W o — RO Y PECEHEMEZ ) |
SHDH7OITE, EEOMSE LT — 2 W o — RRMENZ R Y 9, ASH TOWLEE
TR O A 38 U MSTARFED 72 8 O FRENDY O EEM: 2 Hilik 5 Z LN T& £ L7z,
K7 — Z AL D 2B RAFFENE M RICFH G T 5720, 41 b FRENDY DBAFE 2 1w T
TV EBZ TRV ETOT, BI&HE TXEOIFE, LALIBENWELET,

5. &M

[1] K. Tada, Y. Nagaya, S. Kunieda, et al., "Development and verification of a new nuclear data
processing system FRENDY," J. Nucl. Sci. Technol., 54, pp.806-817 (2017).

[2] INDC(NDS)-0870 CH1T T &

[3] A. C. Kahler, “The NJOY Nuclear Data Processing System, Version 2016,” LA-UR-17-20093,
LANL (2017).

[4] B.R. Beck, "Fudge: A Program for Performing Nuclear Data Testing and Sensitivity Studies",
AIP Conf. Proc., 769, p.503 (2004).

[5] N.M. Greene, "The AMPX-2000 Operating System for Producing Continuous Energy and
Multi-Group Cross Sections from Basic Data Libraries Using the ENDF/B-6 Formats", Proc.
ND2001, (2001).

[6] R. Ichou, C. Jeannesson, W. Haeck, "Feedback on JEFF-3.3 Processing with GAIA 1.1,"
JEFDOC 1930, OECD, Paris, France (2018).

[7] V. V. Sinitsa, A. A. Rineiskij, "GRUKON - A Package of Applied Computer Programs System



Input and Operating Procedures of Functional Modules," INDC-CCP-344, IAEA (1993).

[8] D. L. Aldama, "ACEMAKER-2.0 A code package to produce ACE-formatted files for MCNP
calculations," I4EA-NDS-223 Rev.4, IAEA (2021).

[9] D. A. Brown, M. B. Chadwick, R. Capote, et al., "ENDF/B-VIIL.0: The 8th major release of the
nuclear reaction data library with CIELO-project cross sections, new standards and thermal
scattering data", Nucl. Data Sheets, 148, pp.1-142 (2018).

[10] Jr., S. Swaminarayan, J. E. Sweezy, S. C. Wilson, et al., "MCNP Code Version 6.3.0 Release
Notes," LA-UR-22-33103, Rev. 1. (2023).

[11]J. Leppédnen, M. Pusa, T. Viitanen, et al., "The Serpent Monte Carlo Code: Status, Development
and Applications in 2013," Ann. Nucl. Energy, 82, pp.142-150 (2015).

[12] T. Sato, Y. Iwamoto, S. Hashimoto, et al., "Features of Particle and Heavy Ion Transport code
System (PHITS) version 3.0," J. Nucl. Sci. Technol., 55, pp.684-690 (2018).

[13] J. L. Conlin, “A Compact ENDF (ACE) Format Specification,” LA-UR-19-29016, LANL
(2019).

[14] International Handbook of Evaluated Criticality Safety Benchmark Experiments,
NEA/NSC/DOC(95)/03, OECD-NEA, Paris, France (2018).

[15]J. L. Conlin, D. K. Parsons, F. B. Brown, et al., “Continuous-S(a., ) Capability in MCNP,” L4-
UR-12-00155, LANL (2012).

[16] T. Kawano, Y. S. Cho, P. Dimitriou, et al., "IAEA Photonuclear Data Library 2019," Nucl. Data
Sheets, 163, pp.109-162 (2020).

[17] W. C. Barber and W. D. George, "Neutron Yields from Targets Bombarded by Electrons,"
Physical Review, 116 pp.1551-1559 (1959).

[18] W. P. Swanson, "Calculation of Neutron Yields Released By Electrons Incident On Selected
Materials," Health Physics., 35, pp.353-367 (1978).

[19] W. P. Swanson, "Improved Calculation of Photo-Neutron Yields Released By Incident
Electrons," Health Physics., 37, pp.347-358 (1979).

[20] A. Yamamoto, N. Sugimura, "Improvement on multi-group scattering matrix in thermal energy
range generated by NJOY," Ann. Nucl. Energy, 33, pp. 555-559 (2006).

[21] J. L. Wormald, J. T. Thompson, T. H. Trumbull, "Implementation of an adaptive energy grid
routine in NDEX for the processing of thermal neutron scattering cross sections," Ann. Nucl.
Energy, 149, p. 107773 (2020).

[22]https://www-nds.iaea.org/index-meeting-crp/TM-NDP-
2021/doc/Tada_TAEA_TM 20211018-21 ver2.0.pdf

[23] D. Lee, K. Smith, J. Rhodes, “The impact of 238U resonance elastic scattering approximations
on thermal reactor Doppler reactivity,” Proc. PHYSOR-2008, Interlaken, Switzerland (2008).



[24] T. Mori, Y. Nagaya, “Comparison of Resonance Elastic Scattering Models Newly Implemented
in MVP Continuous-Energy Monte Carlo Code,” J. Nucl. Sci. Technol., 46, pp.793-798
(2009).

[25] A. Yamamoto, T. Endo, G. Chiba, et al., "Implementation of Resonance Upscattering Treatment
in FRENDY Nuclear Data Processing Systems," Nucl. Sci. Eng., 196, pp. 1267-1279 (2022).

[26] D. E. Cullen, "PREPRO 2021 2021 ENDEF/B Pre-processing Codes," IAEA-NDS-0238, IAEA
(2021).

[27] A. J. Koning, S. Hilaire, M. C. Duijvestijn, "TALYS-1.0," Proc. ND2007 (2007).

[28] V. Valtavirta, V. Hovi, H. Loukusa, et al., “KRAKEN — An Upcoming Finnish Reactor Analysis
Framework,” Proc. M&C 2019, Portland, USA, 2019.

[29] A.S.Listov, M.R.Malkov, V.V.Sinitsa, et al., "The influence of resonance scattering to Doppler
reactivity coefficient," Proc. AtomFuture-2017 (2017).

[30] R. D. Mosteller, “Computational Benchmarks for the Doppler Reactivity Defect,” LA-UR-06-
2968, LANL (2006).

[31] N. Otsuka, E. Dupont, V. Semkova, et al., "Towards a More Complete and Accurate
Experimental Nuclear Reaction Data Library (EXFOR): International Collaboration Between
Nuclear Reaction Data Centres (NRDC)," Nucl. Data Sheets, 120, pp.272-276 (2014).

[32] G. Ferran, "Advanced methods for processing nuclear data," PhD. Theses, IRSN (2014).

[33] C. Jeannesson C, L. Leal, C. Jouanne, et al., "Unresolved resonance range processing and
probability tables generation in the GAIA2 system," EPJ Web Conf.,2020;239:10001. (2020)

[34] V. Jaiswal, "Theoretical and Experimental Approach Towards Generation of Thermal
Scattering Law for Light Water," PhD. Theses, IRSN (2018).

[35] N. M. Larson, "Updated Users’ Guide for SAMMY: Multilevel R-Matrix Fits to Neutron Data
Using Bayes' Equations," ORNL/TM-9179/R8, ORNL (2008).

[36] C. M. Mattoon, B. R. Beck, N. R. Patel, et al., "Generalized Nuclear Data: A New Structure
(with Supporting Infrastructure) for Handling Nuclear Data," Nucl. Data Sheets, 113,
pp-3145-3171 (2021).

-10 -



