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Abstract: The yearly average exposure dose per reactor in Japan is relatively higher than other major countries. JNES held ALARA symposiums in Asia calling persons from abroad participated to collect the information on good practices of radiation exposure reduction measures and to share such information for promoting ALARA activities of utilities.
1. Background and objectives 
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Operating commercial nuclear power plants in Japan count 32 BWRs and 23 PWRs, and 55 plants in total as March 31, 2006. Their total electric power generating capacity is 49,580 MWe. The number of radiation workers in FY 2005 was about 66,300, and their total dose was 66.91 person-Sv, which meant the average dose per radiation worker was 1.0 mSv, and the yearly average exposure dose per reactor was 1.2 person-Sv. The exposure dose per reactor in 1980, however, was about 600 man rem (6 person-Sv), which was relatively higher than other major countries. As the results of taking comprehensive measures such as installation of condensate filters, adoption of low-cobalt materials for reactor structural materials, and reinforcement of radiation shielding, the exposure dose level was reduced to the level of about one person-Sv per reactor in 1990s, and such level was retained after that. However, as the results of continuous decreasing trend of radiation dose in the major countries, the yearly average exposure dose in Japan is now again at the relatively higher level (see FIG.1).   
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For BWR plants in Japan, the measures to reduce crud such as oxgen injection into feedwater, measures to reduce Co-60 generation such as adoption of materials containing low cobalt for fuel spacer spring and others, zinc injection to the primary system, reinforcement of decontamination and radiation shielding, and adoption of automized equipments such as automatic exchanger of control rod drive mechanism, have been performed. For PWR plants, measures for crud reduction, such as optimum pH control of primary coolant during operation, oxidation operation and increase of clean-up flow during shutdown, measures to reduce Co-60 generation such as adoption of materials containing low cobalt for core internal structures, zinc injection to the primary system, reinforcement of decontamination and radiation shielding, and adoption of automized equipments such as work robot in the water chamber of steam generator, have been performed. As the results of these measures, the radiation dose rate on the piping surface of primary system becomes the same level as that of the major countries. Although the work radiation circumstances are the same as that of the major countries, it seems that there exists a difference of workloads.

It is needed for utilities to make further efforts for exposure dose reduction and to increase awareness of exposure dose reduction. JNES has been collecting information on good practices of ALARA activities of utilities and held the ALARA Symposiums of ISOE in Asia in 2005 and 2006 to share such information. From Japanese utilities and JNES, 26 persons participated and 20 persons from abroad participated in the first symposium, and 38 persons from Japanese utilities, manufactures and JNES and 3 persons from abroad participated in the second symposium.  

2. Good practices of ALARA

Table.1 and Table.2 show the titles of papers presented at the Symposiums.
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The followings are the examples which will give usefull information for radiation exposure reduction:

(1) Measures to Reduce Radiation Exposure during the RV Core Internals Replacement at Ikata Nuclear Power Station Unit-1 (November, 2005, Shikoku Electric Power Co.,Inc.)

At Unit 1 of Ikata Nuclear Power Station (PWR, 566 MWe), additional control rod clusters were installed to introduce high burn up fuel. For this modification, the works to replace the core internal structures were conducted, as a part of the works of installation of control rod cluster guide tube. When the core internals (FIG. 2) were replaced, the equipment for replacing core internals (FIG. 3) and the temporary radiation shielding were installed, and training using a mock-up was performed to reduce radiation exposure. As the results of these efforts, exposure dose was kept to 0.14 person-Sv, less than one tenth of the expected dose (1.8 person-Sv).  









(2) ALARA Activities at Ohi NPP (Octorber, 2006, The Kansai Electric Power Co.,Inc.)

Ohi Power Station with 4 units (PWR, 1,175 MWe x 2, 1,180 MWe x 2) set a goal of yearly exposure dose (three year rolling average) during the periodic inspection outage (except outage for modification) to reduce from the current about 3.4 person-Sv per four units to 1.4 person-Sv. As the results of review on exposure dose reduction measures for overhaul of reactor cooling pump (RCP), which accounted for about 40% of exposure dose during the periodic inspection outage, it was concluded that the introduction of the measures such as ultrasonic cleaning, reinforcement of radiation shielding in the repair room, introduction of dedicated shielded vessel for curtailing works of maintenance, measurement and inspection for the impellar, and the improvement of the internal hoist for reducing worklords, were all effective. It is expected that the current exposure dose (211 person-mSv) will be decreased to 129 person-mSv by 82 person-mSv reduction. The effectiveness of these exposure dose reduction measures will be identified during the periodic inspection outage in 2008.

3. Conclusion 

JNES held the ALARA Symposiums of ISOE in Asia in 2005 and 2006, to collect the information on good practices of radiation exposure reduction measures and to share such information for promoting ALARA activities of utilities. At the Symposium in 2006, the participants from abroad, as well as participants from Japanese utlilities and manufactures, made presentations actively and the attendance could get knowledge on exposure dose reduction, resulting in raising their consciousness on the issue. It is very important for persons related to exposure dose reduction to meet together to exchange information, and the next meeting is being prepared to be held in the Republic of Korea next year. [image: image6.png]
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Table.2  Titles presented at 2006 ALARA Symposium


1.  Summary Report of the EPRI Standard Radiation Monitoring Program


2.  Occupational Exposure st Japanese Nucear Power Plants in 2005


3.  Our Decontamination Technologies for NPSs


4.  Approach of Hitachi for Dose Rate Reduction


5.  Introduction of the Decontamination Method Which Used the Blasting


6.  ALARA Programs and Occupational Dose Trends in Wolsong NPPs


7.  Progress of the Zinc Injection in Tsuruga NPP Unit 2


8.  Measures for Containing an Increase in Pipes’ dose-equivalent Rate in the Hydrogen-injected Environment at the Shimane Nuclear Power Station Unit 1


9.  ONAGAWA N.P.S Dose Reduction


10. ALARA Activities at Ohi NPP


11. Improvement of TEPCO’s ALARA Process�
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FIG.3　Conceptunal Drawing for CI　Replacement











FIG.1  Trends of Anuual Exposure per Reactor by Country








(3) To be taken out through the existing equipment hatch





Reactor　Pressure　Vesseul





(2) The existing CI to be placed in the storage container as an intact package





(1)Temporary lifting device
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FIG.2　Scope　of Core Internals(CI)　Replacement
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Table.1  Titles presented at 2005 ALARA Workshop


1.  North American Ocuupational Dose Trends


2.  The Example of the Workers Internal Contamination Practices


3.  Current Status in Korean NPPs


4.   Measures to Reduce Radiation Exposure during the RV Core Internals Replacement         at IkataNuclear Power Station Unit-1


5.  Activities for Dose Reduction (Hamaoka NPPs)


6.  Dose Rate Reduction Experience of Piping Replacement at Fukushima Daiichi Unit 4 and 5


7.  Dose Reduction Measures at Shika Nuclear Power Station Unit-1


8.  Unit 2,Genkai Nuclear Power Plant –Replacement Works for the Steam Generator and the Reactor Pressure Vessel Upper Head


9.  Demonstration of Zinc Injection Technique in Fugen Nuclear Power Station�
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