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TREND OF OCCUPATIONAL RADIATION EXPOSURE
AT NUCLEAR POWER PLANTS

Akira IMAHORTI*

Now in Japan, 24 nuclear power reactors are in commercial operation, and about 20% of the
total electric power supply is provided by nuclear power. Corresponding to the development of
nuclear power plants, the number of workers engaged in jobs with radiation exposure has also been
increased markedly.

The annual statistical summaries of occupational radiation exposure at each nuclear power
plant were compiled by reactor types, and the trend of occupational exposure at the nuclear power
plants was investigated for the years 1970-80.

The summary of results and comments are as follows.

1. The individual exposure level has been well controlled below the occupational dose limit
(brem/yr).

2. The collective dose (man-rem) has been increasing with plant age, and the difference of
collective dose among reactor types is noticeable.

3. The proportion of external personnel to the total workers in both the number of radiation
workers and the collective dose has been gradually increasing. In 1980, 89% of the total number
of workers and 93% of the total collective dose were occupied by external personnel.

4. Most occupational exposure at nuclear power plants has been incurred during maintenance
and repair rather than the routine operation, so the annual collective dose is in inverse proportion
to the plant annual availability.

5. Occupational exposure at the nuclear power plants must be controlled as low as reasonably
achievable (ALARA), not only for the individual dose but for the colletive dose to total workers.
To achieve ALARA, reactor and plant design reducing exposure, automation and remote control
in radiation work and radiation protection training for the radiation workers must be developed.
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Fig.1. Development of nuclear power plants in

Japan: Accumulated electric capacity by reac-
tor types. (The number in parentheses in-
dicates number of nuclear power reactors in
commercial operation at the end of each fiscal
year. MWe=Megawatt electricity.)
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Table 2. * Distribution of individual annual dose at nuclear power plants in Japan (1978-1980).
of Collective Average
yr. Dose range (rem) <0.5 0.5-1.5 1.5-3.0 3.0-5.0 >5.0 worl‘iers dose dose
(man-rem) (rem)
Plant personnel 3,077 501 0 0 3,578 782 0.22
- 1978 External personnel 22,297 8,242 38 0 30, 577 12,418 0.41
(89%)  (94%)
Total 25, 374 8,743 38 0 34,155 13, 200 0.39
(74%) (25%) (100%)
Plant personnel 3,171 547 41 0 0 3, 759 858 0.23
1979 External perscnnel 22, 835 5, 814 1,841 5 0 30, 495 10, 872 0.36
(89%)  (98%)
Total 26, 006 6, 361 1, 882 5 0 34,254 11, 730 0.34
(76%) (19%)  (6%) (100%)
Plant personnel 3,415 541 20 0 0 3,976 828 0.21
1980 External personnel 23,611 6, 238 2,122 7 0 31, 978 12, 105 0.38
(89%)  (93%)
- Total 27,026 6, 779 2,142 7 0 35,954 12,933 0. 36
(75%) (19%)  (6%) (100%)
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Fig.3. Annual collective dose per reactor-year
by reactor types. (One reactor-year means a
full year of commercial operation.)
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Fig.4. Summation of annual collective dose and
number of workers at nuclear power plants.
1) Plant personnel, 2) External personnel.
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put in the fiscal year 1980 at a nuclear power
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2) External personnel.
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Fig.6. Annual collective dose and electric out-
put at a nuclear power plant (BWR: 357
MWe). 1) Plant personnel, 2) External per-
sonnel.
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Fig.7. Relationship between annual plant avail-
ability and collective dose per unit electric
output, average of BWRs, PWRs and all
plants including a GCR.
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