
The Radiation safety managements of experimental 
devices, such as LHD, plasma heating devices like NBI, 
ECH and ICRH, and an accelerator for the Heavy Ion Beam 
Probe, are the major issues in the LHD research.  For 
safety operation of LHD and related devices, radiation 
management system and access-control system were well 
integrated.  Radiation monitoring by the Radiation 
Monitoring System Applicable to Fusion Experiments 
(RMSAFE) has been working successfully.  The other 
radiation safety issues are a plan of the safety management 
system and development of precise radiation monitors 
considering the deuterium (D) plasma experiments in LHD, 
especially neutron protection and tritium treatment.  
Topics of these activities on the safety management 
research during FY 2013 are summarized as follows: 

(i) Radiation management and monitoring  
For the occupational workers in radiation control area, 

educational training and registration system have been 
established.  The radiation management in NIFS had been 
performed by radiation safety control office in the Division 
for health and safety promotion.  It is required that the 
annual exposure dose caused by operation of some radiation 
emission devices should not exceed 50 Sv in a year on the 
site boundary.  To ensure this limit, a monitoring system 
RMSAFE works to detect burst X-ray and to discriminate 
the radiation caused by plasma experiment from the natural 
radiation and to accumulate the exposure dose.  To get the 
background data of atmospheric condition, atmospheric 
concentration and deposition flux of radionuclides, 
ground-water and rain-water, natural radiation distribution, 
and soil were investigated.  To investigate the geochemical 
characteristics, precipitation and inland water at Okinawa 
Island were measured. 

(ii) Studies of tritium treatment system and safety 
Tritium is one of key issues from view point of 

radiation safety for the D experiment in LHD and for a 
future nuclear fusion facility.  The specific technologies 
are extremely low level tritium monitoring and removing or 
recovering of tritium from the vacuum pumping gas or 
exhausting air from the vacuum vessel.  It is also important 
to grasp tendency of the environmental radioactivity before 
D experiments in LHD.  The topics of research and 
developments are evaluation of high-sensitivity tritium gas 
monitoring system, new-type plastic scintillator tritium 
monitor, exhaust detritiation system and tritium monitor, 
and gas-flow in the exhaust pipe lines.  

(iii) Non-ionizing radiation monitoring and management  
Leakage of static magnetic field and variable 

frequencies of electromagnetic fields are concerned in a 
magnetic fusion plasma experimental facility.  The 
visualization technique of the leakage electromagnetic field 
with a positional sensing system using the IR camera was 

applied to measure the field distribution around the RF 
oscillator in LHD. 

(iv) Education 
After the severe accident at Fukushima, the handling 

of radioactive materials has come under close scrutiny.  
For the safety handling, enhancement of the radiation 
education in schools is getting to be important.  Practical 
methods according to the tree principles for radiation 
protection are proposed. 
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