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ABSTRACT

Risk of radiation worker and radiation workplace are being mainly assessed by exposure dose. But, the
radiation used in radiation workplace and the work environment are different. Because the nondestructive work
environment varies depending on the work subject, the existence and nonexistence of shielding board, and so on.
So, we need to consider the various factors in effective radiation protection aspect. We conducted a survey of
radiation workers with over two years' experience in NDT workplace and heared the thoughts of experts. As a
result, radiation source, exposure dose, current status of workplace management, workers with personel dosimetry
problem and status of periodic regulatory inspection were chosen as main factors of radiation risk index model.
Also, we primarily set weighting factors in order of importance based on questionnaires. Finally, we determined
weighting factor for details of main factors through the professional advice. Therefore, we will be able to develop
the radiation risk index model for assessing the risk of nondestructive test workplace based on main factors that

are selected through this study.
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Fig. 1. Questionnaire form.
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Table 1. Suitability ratio according to the items.

Items Related details Answerer  Suitability

[person] ratio [%]
The radioactivity of source 88 73
Radiation -
sources Existence of RT room 116 97
Annual maximumly radioactivity 83 69
Average exposure dose 94 78
(include the record level”)
Average exposure dose 9 77
(exclude the record level”)
Gap with maximum and average 9 75
Exposure dose
dose
Collective dose 73 61
Monthly average exposure dose 31 68
(leader group)
Monthly average exposure dose 91 76
(worker group)
The number of worker 86 72
Workplace Average working hours 85 71
management
Average amount of work per
week 87 73
The number of accidents 91 76
Radiation worli.erg exceeded dose 107 89
imit
Safety
management  Radiation workers who need a
93 78
follow-up
Change of radiation safety 73 61
manager
The number of items that are 83 69
oo pointed out by regulatory body
Periodic
regulatory .
inspection The number of items that are
recommended by regulatory 76 63
institution
* record level < 0.1 mSy
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Table 2. Average importance according to the items.

Items Related details IAverage
mportance
The radioactivity of source 42 £ 09
Radiation .
sources Existence of RT room 46 + 0.6

Annual maximumly radioactivity 4.3 + 0.8

Average exposure dose,
(include the record level”) 4.6 £ 0.7

Average exposure dose
(exclude the record level”) 45+ 08

Gap with maximum and average 45

dose * 08

Exposure dose

Collective dose 44 £ 0.8

Monthly average exposure dose
(leader group) 4308

Monthly average exposure dose
(worker group) 44 £ 07

The number of worker 44 £ 0.8
Workplace Average working hours 44 £ 0.7
management
Average amount of work per 44 = 08
week ’ :
The number of accidents 45 £ 0.8
Radiation workers exceeded dose 47 + 06
limit : :
Safety
management  Radiation workers who need a 46 + 08
follow-up ’ :
Change of radiation safety 43 = 0.9
manager : '
The number of items that are 42 + 0.9
Periodic pointed out by regulatory body ) ’
regulatory .
inspection The number of items that are

recommended by regulatory 43 £ 09
institution

* record level = 0.1 mSv

IV. Selection of the Main Factor and
Weighting Factor of Radiation risk Index
Model

1. Selection of the Main Factor
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Table 3. Details of primary main factors in radiation
risk index model.

Items Details

The license type of Radioactive isotope
and radiation generator

Radiation sources  The number of permissioned radioation

source

Existence of RT room

Average exposure dose,
(include the record level®)

Average exposure dose
(exclude the record level)

Exposure dose . .
P Gap with maximum and average

Collective dose

Monthly average exposure dose
(leader group)

The number of worker

Workplace Average working hours

management

Average amount of work per week

Type of workplace

The number of accidents

Radiation workers exceeded dose limit

Safety management Radiation workers who need a follow-up

Change of safety manager

Report and notification that exceeded
period

The number of items that are pointed out
by regulation institution

The number of items that are

Periodic regulatory recommended by regulation institution

inspection

Existence of change authorization

Score for safety management performance

* record level = 0.1 mSv
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| Exposure dose ]

Average exposure dose
(include the record level)

Average exposure dose
(exclude the record level)

The items are appropriate.

dose

Collective dose

(leader group) group and worker group

‘ Gap with mammum and average

Monthly average exposure dose ’7‘ It is impossible to distinguish leader ‘

1. Average exposure dose (include the record level)
2. Average exposure dose (exclude the record level)
3. Gap with maximum and average dose

4, Collective dose

Fig. 2. The process of selecting the details related
to the exposure dose.

[ Workplace management ]

}_ It excluded because there are workers

| The number of workers e

work type, two items are changed to
workload per hour.

| Average working hours } Because the working hours varies with the

| Average amount of work per week

It excluded because several works are
| Iypeotioriplace }_ performed in one workplace.

It was added to compare the number of
| WL }_ actual worker that performed the task.

1. Workers per group 2. Workload per hour

Fig. 3. The process of selecting the details related
to the workplace management.
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[ Safety management ]

It excluded because regulation institution
immediately conduct the inspection after accident
and the frequency of accidents is expected to be low.

The number of accident
(loss, robbery, etc)

The number of Radiation
workers exceeded dose limit

The items are appropriate. ‘

The number of Radiation
workers who need a follow-up

‘ Change of radiation safety }_‘ It excluded because there are changes due to ‘

manager

Repotand nOtIfICa.IIOI’W it | It excluded because the risk is expected to be low. ‘
exceeded period

personal circumstances

1. The number of Radiation workers exceeded dose limit
2. The number of Radiation workers who need a follow-up

Fig. 4. The process of selecting the details related
to the safety management.

[ Period regulatory inspection ]

The number of items that are pointed out
by requlatory body

‘ The number of items that are

recommended by regulatory body I (s TERE e ‘

Score for safety management
performance

5 o It excluded because there are reasons
Existence of change authorization 3
other than work environment changes

The Number of delayed report and It added as an alternative to Report
missing report and notification that exceeded period

1. The number of items that are pointed out by regulatory body

2. The number of items that are recommended by regulatory body
3. Score for safety management performance

4. The Number of delayed report and missing report

Fig. 5. The process of selecting the details related
to the period regulatory inspection.

2. Selection of the Weighting Factor
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Table 4. Weighting factor of radiation risk index model
(In case of NDT).

Items Related details W]?;%ltléirng
Radiation Radiation sources that is used the )
sources most
Average exposure dose* 25
(include the record level)
Average exposure dose‘ )
Exposure dose (exclude the record level )
Gap with maximum and average )
dose
Collective dose 1.5
Workplace Workers per group 1.5
management Workload per hour 2
Workers with Radiation workers exceeded dose 3
personel limit
dosimetry Radiation workers who need a 25
problem follow-up '
The number of items that are s

recommended by regulatory body

The number of items that are

L 1.5
Periodic pointed out by regulatory body

regulatory

. . Score for safety management
inspection 1

performance

Number of delayed report and L5
missing report ’

* record level = 0.1 mSv
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V. CONCLUSION
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Fig. 6. Example of radiation risk index model
(In case of NDT).
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