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Requirement for facility & handling
“licensee(use/produce) shall equip security measures to
radiation facility and establish security management plan”
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[Enact in 2015] NSSC Notification

For security management of radioactive sources

- Evaluation of source category (based on IAEA standard)

- Establish of security management plan (deterrence,
detection, delay, response, etc.)

- Import & export control, storage time limit to used
sources, information security, etc.
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1. Backgrounds
Radiation is being used widely in industrial, medical, research and education field in Korea. About 8,000 licenses and 1,500 notifications are valid. Basically, safety measures are applied to these radioactive sources and special security measures are added to high-risk radioactive sources (IAEA category 1, 2). This paper gives overall status of security activities and experience to high-risk radioactive sources in Korea.
2. Legal Frame and Status
2.1. Development of System
· Legal system was launched in 1953 in Korea for radiation safety. Nuclear Safety Act which is based on IAEA BSS (1996) is including radiation protection requirements for safety and security and licensing processes (review & inspection).
· Security was an ancillary measure for safety in the former version of this act. However, introducing new requirements in 2015 based on IAEA security recommendations, the act has got organized security measures.

·  Basic security is adopted all radiation handling for prevention of loss and robbery, and special requirements are added for high-risk radiation sources such as category 1, 2 of IAEA categorization. These requirements are including security system (based on the concept of detection & assessment, delay and response, etc.) and management (preparation of a security plan, security zones, access control, trustworthiness, information protection, etc.).
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       Fig. 1 Legal system development summary about security of radioactive sources
2.2. Regulation Status of Sealed Radioactive Sources
· As of May 2022, about 10,500 sealed radioactive sources are in use over the country for industrial, medical, academic, research and military purpose. The majority of sources (65%) are low-risk such as for calibration, gas chromatography, and gauging technology and only 4.3% are category 1 & 2 sources.
· About 159 licensees are having high-risk radiation sources. 93 category 1 sources are licensed to 81 users. 369 category 2 sources are licensed to 140 users. 
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Fig. 2 Category ratio of sealed radioactive sources in use
Table. 1 Number of Categories 1, 2 Sources Following Application Fields
	Category
	Industrial
	Medical
	Research
	Academic
	Public
	Military
	Sum

	1
	45
	40
	5
	2
	1
	0
	93

	2
	249
	64
	21
	22
	8
	5
	369


· Embedded radioisotopes on each source are Co-60, Cs-137, Ir-192, Se-75 and Sr-90. Co-60 is for radiotherapy, non-destructive test (NDT) or standard calibration. Cs-137 is for blood irradiation in medical center, standard calibration, industrial gauging or research. Ir-192 is for NDT or research. Se-75 is for NDT. Sr-90 is for standard calibration and research.
Table. 2 Ratio of Sealed Radioactive Sources in Use
	Radioisotope
	Category 1
	Category 2
	Sum

	Co-60
	37
	102
	139

	Cs-137
	14
	196
	210

	Ir-192
	42
	25
	67

	Se-75
	　0
	45
	45

	Sr-90
	　0
	1
	1

	Sum
	93
	369
	462


2.3. Implementation
· Each user is making an effort to implement own security management plan based on Nuclear Safety Act. In national level, the regulatory authority is checking adequacy through the safety & security inspection periodically.
· Each facility has an inspection period (1 or 2 years) and with this period, basic inspection program is scheduled and conducted.

· From 2017 to 2021, about 450 of inspection were conducted for the security evaluation, and 12 cases of violation and recommendation were reported officially with following issues.
· Long-term storage (over 2 years) of used source in their facility
· Absence of security management plan 

· Insufficient of; in-out recording system, emergency contact point, location of detection system (CCTV, etc.), and document security
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Fig. 2 Number of findings from the security inspection (2017 - 2021)
· The regulatory review and annual inspection are general activities for security implementation. However, special activities were carried when international events were held such as U-20 FIFA soccer games in 2017, ISSP world championship (shooting) in 2018 and 2018 PyeongChang Olympic winter games.
· These activities are planned on the national cooperation system which is consist of national counter terrorism organization such as national counter terrorism center (NCTC), police and local government as well as radiation regulatory authority.
· Through the special inspection, radioactive material security was checked and strengthened on each facility located near the convention center, stadium and related facilities. 
· In addition, information about radiation safety concerns (i.e. bankruptcy, closure, unreported, mail return, etc.) is periodically managed and graded. Safety concerns are classified into grades 0 to 5; the higher the number, the higher the risk. By classifying and responding to grades, the occurrence of safety concerns such as unauthorized disposal or abnormal handling of radioactive isotopes is prevented.
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             Fig. 3 Information about radiation safety concerns is periodically managed and graded.
3. Conclusions 
· In spite of positive benefits, malicious use possibility of radioactive sources exists and increases over the world. Therefore, each state needs to establish their own legal system based on international harmonization.
· Korean authority sets up legal frame for radioactive security in 2015 based on the IAEA security standard. Even though there are some challenges between standard and present, it will be overcome through the experience and learns.
· Korea has been making an effort to establish and implement security policy and is going to improve consistently. These efforts are going to contribute international security as well as domestic security strengthening.
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