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ABSTRACT

Objectives: To investigate safety and health management, conditions in factories or facilities handling radiation-generating
devices and radioactive isotopes were reviewed in terms of regulations of radiation safety control in Korea. Radiation exposure
levels generated at those facilities were directly measured and evaluated for establishing an effective safety and health
management plan.

Methods: Government organizations with laws and systems of radiation safety and health were investigated and compared. There
are three laws governing radiation-related employment such as occupational safety and health acts, nuclear safety acts, and
medical service acts. We inspected 12 workplaces as research objects:four workplaces that manufacture and assemble
semiconductor devices, three non-destructive inspection workplaces that perform inspections on radiation penetration, and five
workplaces in textile and tire manufacturing. Monitoring of radiation exposure was performed through two methods. Spatial and
surface monitoring using real-time radiation instruments was performed on each site handling radiation generating devices and
radioactive isotopes in order to identify radiation leakage.

Results: According to the occupational safety and health act, there is no legal obligation to measure ionizing radiation and set dose
limits. This can cause confusion in the application of the laws, because the scopes and contents are different from each other.
Surface dose rates in radiation generating devices such as implanters, thickness gages and accelerators, which were registered
according to nuclear safety acts, using surveymeters, and seven of 36 facilities(19.4%) exceeded the international standards for
surface radiation dose of 10 pSv/hr.

Conclusions: The results showed that occupational health and safety acts require a separate provision for measuring and assessing
the radiation exposure of workers performing radiation work. Like noise, ionizing radiation will also periodically be controlled by
including it in the object factors of work-environment measurement.
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Table 1. Types of radiation sources by process

Process
Category Type Total  Nondestructive . Textile Tire
testing Fabrication Assembly manufacturing  manufacturing
HE 26 - 26 - -
HC 63 - 63 - -
Radiation MC 56 _ 56 _ _
gzrgiﬂfefg XRF 80 10 54 16 -
Accelerator 3 - - - - 3
Subtotal 238 20 199 16 - 3
Ir-192 6 6 - - -
Sr-90 4 - - - - 4
Am-241 7 - 5 - 2 -
Radioisotopes
Kr-85 1 - - - 1
Po-210 9 9
Subtotal 27 6 14 0 3 4
" HE : High energy, HC : High current, MC : Medium current
Al 71 vlasto] sk AL glow mEizeho s Aol &3k
AL D B PARAAFAAE F
m. 71 Z o} a2 ooz gejsha ek BARARLE oJmPA
g WA AR O] obelo] Tt 2o
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Table 2. Comparison of safety and health system for radiation-related legislation

Type of laws

Occupational Safety and Health Act

Nuclear Safety Act

Medical Service Act

Government relations

Object

Designation
Permission/ Registration

Dose management

Ministry of Employment and Labor

Radiation handling workers

No classification

Ministry of Science,
ICT and Future Planning

Radiation workers employing
nuclear power plants and
permitting institution

Employees in radiation work
Permitting institution

Korea Information System on

Ministry of Health and Welfare

Radiation workers using a

diagnosis radiation equipment

Radiation-related workers
Registration institution

National Dose Registry,

agency Occupational Exposure, KINS Korea CDC

Employees in radiation work,

Education Radiation safety manager

Radiation handling workers Diagnostic safety officer
* Periodic monitoring
factors[Enforcement rule,
article 120(1)]

* Obligation to measure for
worksite and object

* Monitoring for radiation- related
workers using TLD
(Thermoluminescent detector) or
fimbadge, periodically
[Enforcement rule, article 4(5)]

* No periodic monitoring
factors[Enforcement rule,
article 93(1)]

* No obligation to measure

Monitoring system

Table 3. Spatial dose rates by jobs

Spatial dose rate(uSv/h)

Job Number of plants M = oM GSD (ng/l/ghe) >10 uS\'/h+
Nondestructive testing 3 17.5 24.8 9.4 2.8 1.10~112.0 3
Ion implanting 3 1.07 2.53 0.15 6.49 0.01~13.32 2
Inspection 1 0.03 1.02 - - 0.01~0.05 0
Thickness measurement 3 1.27 1.55 0.57 3.87 0.08~5.2 0
Crosslinking 2 3.46 4.24 1.02 6.03 0.2~10.0 1
AM(Arlthmetlc Mean), SD(Standard Deviation), GM(Geometric Mean), GSD(Geometric Standard Deviation)
" Number of >10 uSv/h
Table 4. Surface dose rates by radiation generating devices
Radiation generating Number of devices Surface dose rate(uv/h) Ra‘?ge >10 uSv/h
devices AM SD GM GSD (uSv/h)
Implanter’ 26 9.07 15.33 2.31 6.47 0.04~96.3 4
Thickness gage* 7 4.87 5.42 2.94 2.96 0.2~24.5
Cockroft walton 3 7.03 10.57 2.92 3.69 11~300 1

accelerator(EPS-500)

ngh energy type
Thlckness gage with X-ray generating devices or radioisotopes(*Sr) in calender
AM(Arlthmenc Mean), SD(Standard Deviation), GM(Geometric Mean), GSD(Geometric Standard Deviation)

Ao A)e 1.07+2.53 puSVh(HS ¢ 0.01~13.32 pSv QoA 1.2741.55 pSv/h(H 9] -
/h) [HE QJZeHe] : 2.17 + 3.48 pSv/h]o| gl HHE= ] ZFQlo]| A 3.462+4.24 puSV/h(H <]
z 2 alolo A 0.03£1.02 uSvh(H 9] : 0.01~0.05 k.

SholQTk. A W eolo] AxFYe] FASYL  WEATY Fabelel

0.08~5.2 uSv/h), 71l
0 0.2~10.0 uSv/h) 9]

of L1 2| g (High energy
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