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Abstract : After the Fukushima Daiichi nuclear power reactor incident, there are a lot of unaccountable nuclear fuel debris in
the reactor core area, which is subject to safeguard and criticality safety. Before the actual precise analysis is performed,
preliminary on-site screening and mapping of nuclear debris activity need to be performed to provide a reliable data on the
nuclear debris mass-extraction planning. Through a collaboration project with Japan Atomic Energy Agency, an on-site nuclear
debris screening system by using dual energy X-Ray inspection and neutron energy resonance analysis has been established.
By using the compact and mobile pulsed neutron source constructed from 3.95 MeV X-Band electron linac, coupled with
Tungsten as electron-to-photon converter and Beryllium as a photon-to-neutron converter, short-distance neutron Time of
Flight measurement can be performed. Experiment result shows this system can measure neutron energy spectrum up to 100
eV range with only 2.5 meters Time of Flightpath in regards to the X-Band accelerator’s short pulse. With this, on-site neutron
Time  of  Flight  measurement  can  be  used  to  identify  the  nuclear  debris  isotope  contents  through  Neutron  Resonance
Transmission Analysis (NRTA). Some preliminary NRTA experiments have been done with Tungsten sample as dummy nuclear
debris material,  which isotopes Tungsten-186 has close energy absorption value with Uranium-238 (15 eV).  The results
obtained shows that this system can detect energy absorption in the resonance neutron area within 1-100 eV. It can also detect
multiple elements in a material at once with the experiment using a combined sample of Indium, Tantalum, and silver makes it
feasible to identify debris containing mixed material. This compact neutron Time of Flight measurement system is a great
complementary for dual energy X-Ray Computed Tomography (CT) method that can identify atomic number quantitatively but
with 1-mm spatial resolution and high error bar. The combination of these two measurement methods will able to perform on-
site nuclear debris screening at Fukushima Daiichi reactor core area, providing the data for nuclear debris activity mapping.
Keywords : neutron source, neutron resonance, nuclear debris, time of flight
Conference Title : ICAND 2018 : International Conference on Advances in Nuclear Decommissioning
Conference Location : Singapore, Singapore
Conference Dates : July 05-06, 2018

World Academy of Science, Engineering and Technology
International Journal of Nuclear and Quantum Engineering

Vol:12, No:07, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 N
uc

le
ar

 a
nd

 Q
ua

nt
um

 E
ng

in
ee

rin
g 

Vo
l:1

2,
 N

o:
07

, 2
01

8 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/9

32
54

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(07) 2018 1

https://publications.waset.org/abstracts/93254.pdf

