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Abstract

TEPCO (Tokyo Electric Power Company Holdings) and NDF (Nuclear Damage Compensation and Decommission
Facilitation Corpoation) plan to start mass-extraction of nuclear fuel debris from the Fukushima Daiichi 1st, 2nd and 3rd
plants in 2021. Several methods for quantitative nuclear material analysis of debris are investigated and considered. For
the purpose, we have proposed to perform dual energy X-ray CT (Computed Tomography) and neutron resonance
absorption by portable 950 keV / 3.95 MeV X-band (9.3 GHz) electron linac X-ray / neutron sources. Proof-of-Principle
experiments are under way. Updated achievement is presented.
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Figure 1: In situ X-ray and neutron analysis of fuel debris
at Fukushima IF.
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Figure 2: Evaluation of U / Pu concentration in fuel debris
by two-color X-ray CT and neutron resonance absorption.
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Figure 3: Relationship between substances estimated to be
contained in fuel debris and atomic numbers of alternative
substances used in this study.
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Figure 4: Measurement result of linear attenuation
coefficient with 3.95 MeV X-ray source.
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Figure 5: Measurement result of linear attenuation
coefficient with 950 keV X-ray source.

2.4 950/3.95 fE HSE Bk

BIIR D7 42 M0 L 950/3.95 A &Lz,
(4 6)

950/3.95f 2
(R

—Pb(Z=82) —Ag(Z=47)
Figure 6: 950/ 3.95 value of Pb, Ag, Fe.
Pb 1% 3.5~2.5. Ag I& 1.9~1.7, Fe 1% 1.5 LV )5k RS
BoN, ZHITEY T AR I 2L — T ar OB O
PELETHHLDO ThoT,

Fe(Z=26)

- 208 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

2.5 CTIZLH2WE AR

Pb,Ag Fe Bk ZNHEH L CT—2lZLizh 7z
RUT2 & X fp CT REAEAT o7, ZORREX 7,8 12
Z e

ZORER. 2 4 CT &L &2 L= Pb & Ag-Fe JHDi%
B FTREME DN RS IVTZ, T OFRBIRG FE <0 8 B AT AR P2 1
CT ORERREIKAFL IBA BEAICKVEENZ T
HTENHIALT,

2 {8 CT iz ElZ 7= Pb & Ag-Fe JEDikhI nl REME
DRIV, ZORRBIRE 0 &AM RS BT CT O
ERR EIRFL, IBA HAICIBENE L T5280
HIBALT=,

55,
hl\“ + + B
m\,_/ A~ =

mm 4mm  10mm 4mm 10mm  4mm

Figure 7: Simulated sample creation with Pb, Ag, Fe.

Figure 8: Identification result of Pb region (black is Pb) by
CT reconstruction cross section and two-color X-ray of
simulated sample.
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Figure 9: 3.95 MeV X-band linac neutron source 2.5 m
TOF system.
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Figure 10: Neutron resonance absorption measurement

results of W (U simulation) and In (Pu simulation).
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Figure 11: U/Pu concentration determination and criticality
management and storage using X-ray and neutron analysis
database.
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