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"The main achievement of this conference is going to be the occasion of the
complete elimination of secrecy in this last outpost. The communications on

this subject will be by far the most striking revelations of our
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IMPORTANCE
The Adjoint Function

The Physical Basis of
Variational and Perturbation Theory
in Transport and Diffusion Problems

BY
JEFFERY LEWINS

PERGAMON PRESS
OXFORD * LONDON * EDINBURGH * NEW YORK
PARIS * FRANKFURT



VINICIO BOFFI

FISICA
DEL REATTORE NUCLEARE

VOLUME 1
LA TEORIA DEL TRASPORTO DEI NEUTRONI

PARTE I
LA TEORIA INTEGRALE

~L

BUS

5 JMD
Y| Yau¥y

0,
TS

PATRON EDITORE
BOLOGNA




23 Lead-Cooled Fast Reactor (LFR) Design: Safety, Neutronics, Thermal
Hydraulics, Structural Mechanics, Fuel, Core, and Plant Design.................. 2749
Luciano Cinotti - Craig E. Smith - Carlo Artioli - Giacomo Grasso - Giovanni Corsini

24 GEM*STAR: The Alternative Reactor Technology Comprising Graphite,

1 1 Molten Salt, and Accelerators
D al] Gabrlel CaC11C1 Charles D. Bowman - R. Bruce Vogelaar - Edward G. Bilpuch - Calvin R. Howell -
d . Anton P. Tonchev - Werner Tornow - R.L. Walter
Editor

Volume5 Fuel Cycles, Decommissioning, Waste Disposal

and Safeguards
H an db O Ok O f 25 Front End of the Fuel Cycle 2895

Bertrand Barré
26 Transuranium Elements in the Nuclear Fuel Cycle 2935
Thomas Fanghiinel - Jean-Paul Glatz - Rudy ].M. Konings - Vincenzo V. Rondinella - Joe Somers
E ° ® 27 Decommissioning of Nuclear Plants 2999

Maurizio Cumo

28 The Scientific Basis of Nuclear Waste M t 3253
Bernard Bonin

29 Proliferation Resistance and Safeguards 3421
Scott F. DeMuth
Nuclear Engineering Index 3539

Fundamentals

@ Springer




Multi-Physics Modeling... going to a Digital Twin of a nuclear reactor

https://casl.gov/

U.S. DEPARTMENT OF
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* https://vera.ornl.gov/

Westinghouse

AP1000

This includes the near-perfect blind prediction of the 6-month startup of TVA's Watts
Bar 2, as well as modeling next-generation reactor types like the Westinghouse
AP1000® and NuScale Small Modular Reactor.
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*MPACT - 3D Pin-Resolved Neutron Transport
*CTF — Whole-Core Sub-Channel T/H

*ORIGEN - Isotopic Depletion and Decay

*Bison — Advanced Fuel Performance

*MAMBA — 3D Pin-Wise CRUD Growth

Shift — Hybrid Monte Carlo Particle Transport
*VERAView — VERA Data Visualization Tool

*VERA Quality Control and Releases

*CASL Applications and Validation

Small Modular Rek
o @m & @ O[]

https://www.youtube.com/watch?v=Epelitvg49w&t=198s



https://vera.ornl.gov/wp-content/uploads/2023/10/03-MPACT-%E2%80%93-3D-Pin-Resolved-Neutron-Transport.pdf
https://vera.ornl.gov/wp-content/uploads/2023/10/04-CTF-%E2%80%93-Whole-Core-Sub-Channel-TH.pdf
https://vera.ornl.gov/wp-content/uploads/2023/10/05-ORIGEN-%E2%80%93-Isotopic-Depletion-and-Decay.pdf
https://vera.ornl.gov/wp-content/uploads/2023/10/06-Bison-%E2%80%93-Advanced-Fuel-Performance.pdf
https://vera.ornl.gov/wp-content/uploads/2023/10/07-MAMBA-3D-Pin-Wise-CRUD-Growth.pdf
https://vera.ornl.gov/wp-content/uploads/2023/10/08-Shift-%E2%80%93-Hybrid-Monte-Carlo-Particle-Transport.pdf
https://vera.ornl.gov/wp-content/uploads/2023/10/09-VERAView-VERA-Data-Visualization.pdf
https://vera.ornl.gov/wp-content/uploads/2023/10/10-VERA-Quality-Control-and-Releases.pdf
https://vera.ornl.gov/wp-content/uploads/2023/10/11-Application_and_Validation.pdf
https://www.youtube.com/watch?v=Epelitvg49w&t=198s

JHR: Courtesy of CEA
1 JHR hosting capabilities

In reflector In core
Up to 3.5E14 n/cmz2s (th) Up to 5.5E14 n/cm2.s (E> 1 MeV)
Up to 1.E15 n/cm2.s (E> 0.1 MeV)
Fixed irradiation positions
(®100 mm & ®200 mm)
and 4 displacement systems

7 small locations (® ~ 32 mm)
3 large locations (® ~ 80 mm)

LWR fuel
experiments
+
Material ageing
(low ageing rate
Exple : RPV material)

Material ageing
(high ageing rate)
+
Gen IV fuel
experiments

Thermal neutron flux Fast neutron flux

Displacement devices
450 mm stroke
Vmax = 6 mm/s

— A large range of neutron fluxes and spectra




JHR: Courtesy of CEA
or

In Factory operation: Mounting of the reflectc
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[ XN J
File Database Search Chart Hel

JANIS NEA - Incident neutron data - ENDF/B-VIII.O - Cross sections

CROSS SECTIONS
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