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������� �������R�D Activities

���������������������

Research on Underwater Camera for Nuclear Fuel Externals Observation 

����������������������������������������������������

�����������������������������������������������������

�������

����������������������������������

In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Development of Visual Inspection Device of Radioactive Waste Storage Drums 
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As a method of photographing radioactive waste storage drum surface with a camera, we developed a visual inspection device, 
which indicating drum surface as a continuous and unbroken image on a PC monitor and saving it as image data. This device is 
capable of making visual inspection work of drum surface more efficiently and safely. And also, it can give us the quality of visual
recording of drum surface. 
Key Words�Radioactive Waste, Storage Drums, Visual Surface Inspection , Digital Line Camera 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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As a method of photographing radioactive waste storage drum surface with a camera, we developed a visual inspection device, 
which indicating drum surface as a continuous and unbroken image on a PC monitor and saving it as image data. This device is 
capable of making visual inspection work of drum surface more efficiently and safely. And also, it can give us the quality of visual
recording of drum surface. 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Development of Vibration Unit for Alarm Pocket Dosimeter (APD) 
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The alarm pocket dosimeter (APD) notifies workers when their exposure approaches to a predetermined level, so that the worker’s
radiation dose does not exceed this predetermined level. In an extremely noisy work environment, however, the APD’s alarm sound
may not be easy to hear. As a solution to this problem, a vibration unit for the APD device has been developed. This unit 
communicates the alarm by both vibrations and light, in order to enable the workers to recognize the APD alarm even in a noisy 
environment. By enabling operators to always recognize the APD alarm even in an extremely noisy environment, the vibration unit
has helped to prevent workers from receiving overdoses of radiation. 
Key Words�Dosimeter�Vibration�Alarm�Exposure�Noise
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
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Development of Vibration Unit for Alarm Pocket Dosimeter (APD) 
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The alarm pocket dosimeter (APD) notifies workers when their exposure approaches to a predetermined level, so that the worker’s
radiation dose does not exceed this predetermined level. In an extremely noisy work environment, however, the APD’s alarm sound
may not be easy to hear. As a solution to this problem, a vibration unit for the APD device has been developed. This unit 
communicates the alarm by both vibrations and light, in order to enable the workers to recognize the APD alarm even in a noisy 
environment. By enabling operators to always recognize the APD alarm even in an extremely noisy environment, the vibration unit
has helped to prevent workers from receiving overdoses of radiation. 
Key Words�Dosimeter�Vibration�Alarm�Exposure�Noise
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Development of IDR(Inner-Motor Decontamination Robot) Type Wall Cleaner 
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Atox has developed various types of wall cleaners to decontaminate the wall of the reactor pools. As small and high torque, servo
motors were adopted in the traditional wall cleaners, as drivers of he wash brushes and wheels with timing belts or chains. In 
rerairing a motor with troubles, maintenance skills and there was a great risk of delay for finishing the work. Then the Atox 
developed a new cleaner which enable us to recover quickly by built-in motor units even if the cleaner has a motor trouble.   
Key Words�Wall Cleaner�Decontamination�Built-in motor  
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Development of IDR(Inner-Motor Decontamination Robot) Type Wall Cleaner 
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Atox has developed various types of wall cleaners to decontaminate the wall of the reactor pools. As small and high torque, servo
motors were adopted in the traditional wall cleaners, as drivers of he wash brushes and wheels with timing belts or chains. In 
rerairing a motor with troubles, maintenance skills and there was a great risk of delay for finishing the work. Then the Atox 
developed a new cleaner which enable us to recover quickly by built-in motor units even if the cleaner has a motor trouble.   
Key Words�Wall Cleaner�Decontamination�Built-in motor  
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Development of Bottom Cleaner for High Radioactive Waste Storage Tank 
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Workers will be exposed to radiation at the radioactive effluent storage tank inspection, if high radioactive sludge is deposited at 
the bottom of the tank. A bottom cleaner to collect high radioactive sludge remotely to reduce radioactivity was developed. The
contribution to contamination reduction, and the sufficient sludge recovery capability were demonstrated by using to an actual 
radioactive effluent storage tank. 
Key Words�Liquid Waste Storage Tank�Dose Reduction�Sludge Collection�Remote Control 
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Workers will be exposed to radiation at the radioactive effluent storage tank inspection, if high radioactive sludge is deposited at 
the bottom of the tank. A bottom cleaner to collect high radioactive sludge remotely to reduce radioactivity was developed. The
contribution to contamination reduction, and the sufficient sludge recovery capability were demonstrated by using to an actual 
radioactive effluent storage tank. 
Key Words�Liquid Waste Storage Tank�Dose Reduction�Sludge Collection�Remote Control 
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Development of Device Removing Shellfish Underwater 
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It is required to improve the working conditions of removal of shellfish growing on the wall of the circulation water pipes in a
nuclear power plant. Then, an underwater device with a remotely operated vehicle (ROV) was developed to remove the shellfish 
remotely before draining water in the pipes. In this report, the improvement of the device from the result of test runs is introduced.
Key Words�Circulation Water Piping, Removal of Shellfish, Remotely Operated Vehicle, Labor-Saving, Mechanization 
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Development of Device Removing Shellfish Underwater 
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It is required to improve the working conditions of removal of shellfish growing on the wall of the circulation water pipes in a
nuclear power plant. Then, an underwater device with a remotely operated vehicle (ROV) was developed to remove the shellfish 
remotely before draining water in the pipes. In this report, the improvement of the device from the result of test runs is introduced.
Key Words�Circulation Water Piping, Removal of Shellfish, Remotely Operated Vehicle, Labor-Saving, Mechanization 

�

�� ������

CW ���������������������

������������������������

�������������������������

������������������������

���������������������

�� �����

� �

����������

�����������������������

������������������������

������������������������

������������������������

������������������������

���

�������������� ���������

������������������������

�������������������������

������������������������

�

�

�

��� ��������

�

��������������

� ���������������������ROV
� 2 ����������������������

������������������������

�����

�����������������������

���������������

ROV ���������������������

������������������������

�����������������

����� CW ����������������

������������������������

������������������������

������������������������

������������������������

������������������������

������������������������

������������������������

��

� �����������������

������

�

�
�

��� ����������������

���

������

���
�������

���

ATOX TECHNICAL REPORT No.2 2010 

������� �������R�D Activities

�

�

�

�

�

�

�

�

��

�

�

��������

���������������������

�����������������������

������������������������

������

�������

�����������������������

������������������������

�������������������������

������������������������

������������������������

�������������������������

������������������������

��������

���� ���������

�����������������������

������������������������

������������������������

������������������������

������������������������

�����������

� � � � � � � � � � � � � � � � � � � �

���������

����������������������

������������������������

�����������������������

������������������������

�����������������������

��������������������

�

�

� �����������������������

������������������������

�������������

�����������������������

���

�

��� ���������������

�

�� �� ��

�

�����������������������

�������

�� CW �������������������

�������������

�� ���������������������

��������������

�� ���������������������

���������������������

������������

�� ���������������������

������������

� �����������������������

������������������������

������������������������

���������

� �

� � � �����������Gr.� ��� ���

�����������

�

�

������ ��� ���

�

� �� �����������

��

�

�

��

� ���� ��� ����

�����
�

�
��

��
�

�
�
�

�
��

�
�
�

�����

��������

�����

����

��������

研究開発成果 R&D Activities

N

N

N

N

N

N

S

S

SS

S

S

面断部トッネグマ

‑5

0

5

10

時間[s]
]

m
・

N[
ク

ル
ト

　
／

　]
A[

流
電

電流[A]

トルク[N・m]

脱調トルク
脱調電流

脱調回転トルク／電流

0 0.15

0 0.05 0.1 0.15

－ 11－



������� No.2 2010 

������� �������R�D Activities

���������������������

Research on Underwater Camera for Nuclear Fuel Externals Observation 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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It is important for reasonable decommissioning of nuclear facilities to optimize the all processes from demolition to waste disposal.
A support system has been developed to obtain necessary information based on the accumulated technical data and experience from
works of decommissioning of nuclear facilities. In this repot, a decommissioning engineering design of a tank and column facility is 
introduced as an example. 
Key Words�Decommissioning�Pre-Site Investigation�Demolish Volume of Materials�Column and Vessel�Engineering Design
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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It is important for reasonable decommissioning of nuclear facilities to optimize the all processes from demolition to waste disposal.
A support system has been developed to obtain necessary information based on the accumulated technical data and experience from
works of decommissioning of nuclear facilities. In this repot, a decommissioning engineering design of a tank and column facility is 
introduced as an example. 
Key Words�Decommissioning�Pre-Site Investigation�Demolish Volume of Materials�Column and Vessel�Engineering Design
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Establishment of Blast Decontamination Method 
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A large amount of radioactive metallic waste is generated by decommissioning of nuclear power plants and nuclear facilities in the
future. It is necessary to establish a decontamination method for clearance etc. Various examinations were executed, and basic data
of design grounds of decontamination device were collected. A new device was designed and manufactured. The decontamination 
device has processed about 1,000 tons for clearance so far. 
Key Words�Decommissioning, Decontamination Construction Method, Centrifugal Projection Type Blast, Clearance
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Establishment of Blast Decontamination Method 
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���������������������������������

A large amount of radioactive metallic waste is generated by decommissioning of nuclear power plants and nuclear facilities in the
future. It is necessary to establish a decontamination method for clearance etc. Various examinations were executed, and basic data
of design grounds of decontamination device were collected. A new device was designed and manufactured. The decontamination 
device has processed about 1,000 tons for clearance so far. 
Key Words�Decommissioning, Decontamination Construction Method, Centrifugal Projection Type Blast, Clearance
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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�����������������������������������������������������

�������

����������������������������������

In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Safety Study of Removal Methods for Metallic Sodium 
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Metallic sodium is widely used for NAS batteries, sodium lamps and coolant of fast breeder reactors. Just in case of maintenance
and dismantlement of sodium handling or storage facilities, an accurate picture of methods for the metallic sodium removing and
safe handling is needed. The sodium treatment methods with water vapor or alcohol are general methods. Examinations for existing
metallic sodium treatment methods were conducted and methods for metallic sodium removal are proposed in consideration of work 
efficiency and safety. 
Key Words�Metallic Sodium, Removal, Work Efficiency, Safety
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Safety Study of Removal Methods for Metallic Sodium 
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�������������������������

Metallic sodium is widely used for NAS batteries, sodium lamps and coolant of fast breeder reactors. Just in case of maintenance
and dismantlement of sodium handling or storage facilities, an accurate picture of methods for the metallic sodium removing and
safe handling is needed. The sodium treatment methods with water vapor or alcohol are general methods. Examinations for existing
metallic sodium treatment methods were conducted and methods for metallic sodium removal are proposed in consideration of work 
efficiency and safety. 
Key Words�Metallic Sodium, Removal, Work Efficiency, Safety
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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����������������������������������

In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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�������������������������

Calculation of Radiation Transport by Monte Carlo Simulation Code 
- Radiation Shielding of Camera Assembly used in Hot Cell - 
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�����������������������������������������������������

����������������������������������������� PHITS ���������

��������������������PHITS������������������������

The high performance cameras are set in the biological shielding concrete for observation in a cell. Some high burn-up nuclear 
fuels will be put in operation in the cell. In this study, neutron and gamma ray distributions in the camera assembly and out of the 
biological shielding concrete wall were calculated by the Monte Carlo computation code named PHITS.  
Key Words�Dose Calculation�Monte Carlo Computation�PHITS�Neutron�Gamma Ray�Radiation Shield�High Burn-up Fuel�
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Calculation of Radiation Transport by Monte Carlo Simulation Code 
- Radiation Shielding of Camera Assembly used in Hot Cell - 

���������������������������������������������������

�����������������������������������������������������

����������������������������������������� PHITS ���������

��������������������PHITS������������������������

The high performance cameras are set in the biological shielding concrete for observation in a cell. Some high burn-up nuclear 
fuels will be put in operation in the cell. In this study, neutron and gamma ray distributions in the camera assembly and out of the 
biological shielding concrete wall were calculated by the Monte Carlo computation code named PHITS.  
Key Words�Dose Calculation�Monte Carlo Computation�PHITS�Neutron�Gamma Ray�Radiation Shield�High Burn-up Fuel�
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1) J. S. Herring, P. E. MacDonald, Characteristics of Mixed Thorium – 
Uranium Dioxide High Burnup Fuel, ANS 1999 Annual Meeting, 
INEEL/CON-99-00141, June 6, 1999 – June 10, 1999 

2) K. Niita, T. Sato, H. Iwase, H. Nose, H. Nakashima and L. Sihver, 
“PHITS-a particle and heavy ion transport code system,” Radiat. 
Meas. 41, (2006) 1080-1090. 

3�K. Shibata, T. Kawano, T. Nakagawa, O. Iwamoto, J. Katakura, T. 
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M. Ishikawa, T. Asami, T. Watanabe, Y. Watanabe, M. Igashira, N. 
Yamamuro, H. Kitazawa, N. Yamano and H. Takano: "Japanese 
Evaluated Nuclear Data Library Version 3 Revision-3: JENDL-3.3," 
J. Nucl. Sci. Technol. 39, 1125 (2002).
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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I ����� (%) 
No.
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PE ��� PP ���

1 0.5 �� 98 104 

2 1.0 �� 99 104 

3 0.5 TU 101 107 

4 1.0 TU 99 103 
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Determination of Trace Amount of Iodine 
- Study of Analysis for Radioactive Waste Management - 

���������������������������������������������������

�������������������������������������������������ICP ��

������ICP-OES ��� ICP ������ICP-MS ����������������������������

�����������������������������������������������������

���� ICP-OES � ICP-MS �������������������

������ICP-MS����������������������

Iodine is one of the important elements in the geological disposal of high-level radioactive wastes. The concentrations of iodine in 
sample solutions are sometimes at a low level, though ICP-OES and ICP-MS are conventionally used for the measurements of trace 
iodine. However, in those measurements, there are many influences such as co-existing materials. These influences lead to 
inaccuracies in the analysis data. In the present report, we examined the method of accurate analysis for trace iodine using ICP-OES
and ICP-MS.  
Key Words�ICP-MS, Iodine Analysis, Acidity, Ammonia Solution, Co-Existing Materials
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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��� ����������I��������

I ����� (%) 
No.

(mg / dm3)
����

PE ��� PP ���

1 0.5 �� 98 104 

2 1.0 �� 99 104 

3 0.5 TU 101 107 

4 1.0 TU 99 103 

���� ������������������
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�����������

�����������������

ICP-MS ��ICP-OES ��� 3 ���������

�����ICP-OES ���������������

������������������������

������������������������

�����ICP-MS ���������������

�������� 2)�� 1mol ����������

������������������������

�������� 5 ���������������

����� ICP-MS ������������He ��

���������������� 1H � 126Xe ���

�����Ar ����������������

� � � � � � ��� �������������� � � � (cps)

I ������ �� TU TU+���

�� (µg/dm3)
��

(1+200) (0.5mol/dm3) (0.2ng/dm3) �

1 0 760 849 829 1,588 868

2 10 9,545 13,186 54,530 12,644 20,163

3 10 9,547 13,085 64,117 12,094 19,680

4 0 944 865 3,821 1,071 844

5 50 48,234 63,509 670,783 55,426 65,073

6 50 47,613 63,966 717,019 54,995 64,399

�������0.2mg�+�(0.14mg)�/cm3

�����������������������

������������������������

��� 1�2 �������� 2 �� 3�5 �� 6 ��
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����� PE ��������������� 2 �

������������� 24,000cps �����50
������ 430cps ���������������

���������������1 ��������
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1)�������, �������������������

����, ������� 2009, pp.21-22, 2010.1�
2) �������������� 129 ������2004.
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���������

�������������������������

Determination of Trace Amount of Iodine 
- Study of Analysis for Radioactive Waste Management - 

���������������������������������������������������

�������������������������������������������������ICP ��

������ICP-OES ��� ICP ������ICP-MS ����������������������������

�����������������������������������������������������

���� ICP-OES � ICP-MS �������������������

������ICP-MS����������������������

Iodine is one of the important elements in the geological disposal of high-level radioactive wastes. The concentrations of iodine in 
sample solutions are sometimes at a low level, though ICP-OES and ICP-MS are conventionally used for the measurements of trace 
iodine. However, in those measurements, there are many influences such as co-existing materials. These influences lead to 
inaccuracies in the analysis data. In the present report, we examined the method of accurate analysis for trace iodine using ICP-OES
and ICP-MS.  
Key Words�ICP-MS, Iodine Analysis, Acidity, Ammonia Solution, Co-Existing Materials
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������������� 1)�����������

������������������������

�����������������

�� �������������

��� ���������

��������

ICP-OES �������������������

������������ A �����B�C ���

�A ����������������������

������NaCl���� 0.1 mol/dm3�� 0.01mol/dm3

� 2 ����������������������

���

� � � � � ��� �������������� � ( g / dm3 )

NaCl��� �����

(mol/dm3) HCl��� HCl��� JIS K 0102��

A-1 0.1 0.13 0.13 0.13
A-2 0.01 0.13 0.13 0.13
B-1 0.1 0.73 0.12 0.12
B-2 0.01 0.75 0.13 0.13
C-1 0.1 0.9 0.12 0.12
C-2 0.01 0.93 0.12 0.13

���
ICP-OES�

�

ICP-OES ����������HCl�������

�����������������������HCl
��������B ��C ������������

������������������������

���������ICP-OES ����������

HCl ����������������������

����������������������

ICP-OES��������������������

���������

������������������

�����������������������

������������������������

������� 1)����������������

������������������������
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Research on Underwater Camera for Nuclear Fuel Externals Observation 

����������������������������������������������������

�����������������������������������������������������

�������

����������������������������������

In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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�������
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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Research on Underwater Camera for Nuclear Fuel Externals Observation 
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In previous study, a high-definition camera was developed for confirmation of the numbers printed on the nuclear fuel assembly as
part of periodical inspection of a nuclear power plant. Based on this development, an underwater camera for the investigation of
nuclear fuel externals observation was developed and examined the performance. 
Key Words�Underwater Camera�High-Definition�Nuclear Fuel�Externals View Observation�Spent Fuel Pool 
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