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Introduction

U NRG provides consultancy services and products based on nuclear technology
A Over 350 employees

A First-rate nuclear R&D infrastructure, including a High Flux Reactor and
Hot Cell Laboratories

U Focus on three key areas:

A R&D and support for existing reactors; and innovative systems including
fusion and fission reactors

A Radiation protection and waste management services
A Radioisotopes for medicine and industry
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U Graphite is used as a neutron moderator and reflector material
(AGR, Magnox, RBMK, MTR, HTR)

rche [

i For HTR design a database containing behavior of different ool
graphite grades under irradiation at temperatures relevant for

HTRs is being created

U Main aim is to investigate changes of HTR graphite properties
due to neutron irradiation between 650 and 950 °C

ﬁmmum Reactor

M.C.R. Heijna, J.A. Vreeling
INGSM-13 (2012)



PIE of HTR graphite grades

U INNOGRAPH experiments
A Four irradiation experiments

Ve

A ~ 600 irradiated graphite
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U Experiment is designed to allow loading and assembling in rC"Ter
hot cell e

U Each experiment contains 24 thermocouples and 9
dosimeter sets

U ~ 180 samples per experiment

Heat & Electricity-R&0
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Measured materials properties rChe [
A Volume and length change i

for Cogeneration of
Heat & Electricity-R&o

Ve

AYoungds modul us
A Thermal expansion and diffusivity
A Microscopy

A Strength properties

A XRD and XRT

M.C.R. Heijna, J.A. Vreeling
INGSM-13 (2012)
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Conclusions rCher

Advanced Reactor

U 4 irradiation experiments are successfully completed gl
providing HTR relevant data (well

U Itis shown that the rate of material property changes is
(strongly) temperature dependent

U New irradiation experiment coming up to cover missing
information at low dose
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Alternative joining techniques

2/
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U Ferritic-martensitic (FM) steels (9-12 wt.% Cr) and Oxide
Dispersion Strengthened (ODS) FM steels are promising
candidate materials for Gen4 fission and fusion reactors

U Conventional welding of these steels without destroying
the characteristic microstructure is a challenge
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U In this research, feasibility of
pioneering non-fusion
welding techniques such as

Friction Stir Welding (FSW) is

performed to join these

advanced steels

P. Yvon et al, 2009



