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Development of Real-Time Active Type Seals
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ABSTRACT In order to thoroughly verify the denuclearization of the Korean Peninsula, it is urgent to develop tech-
nology capabilities to monitor, detect, collect, analyze, interpret, and evaluate nuclear activities using nuclear materi-
als and secure nuclear transparency. The IAEA is actively using seal technology to maximize the efficiency of safety
measures, and currently uses metal cap, paper, COBRA, and EOSS as seal devices. Unlike facilities that comply with
safety measures requirements, such as domestic nuclear facilities, facilities subject to denuclearization are likely to
have various risk environments that make it difficult to apply safety measures, and there is a high possibility that con-
tinuity of knowledge (COK) such as damage, malfunction, and power loss will not be maintained. This study aims to
develop a real-time active seal device that can be applied in such special situations to enable immediate response in
the event of a similar situation. To this end, the main functions of the real-time seal device were derived and applied,
and a commercialized seal device and operation software. The real-time seal technology developed through this study
can be applied to all nuclear facilities in South Korea, especially used as storage equipment for dry cask storage fa-
cilities of heavy water reactor’s after fuel, and it is believed that unnecessary radiation exposure by inspectors can be

minimized.
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Fig. 1. Containment System Configuration
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Table 1. Circuit configuration and Function of Seals

Configuration Function

Low power processor (MCU) Cortex M4-series Low Power Design
RTC Real-time management parts

Containment device using Optical

Optical Tx.Rx
sensor

Motion detection with a 6 axis

MEMS Accelerometer
accelerometer

Ball Sensor (auxiliary) motion detection

FRAM non-volatile memory storage
Provide a Seal programmer via
USB . Lo
wired communication
Battery Li-ion 3500 mA Battery x 2ea

Optical T, Rx
@

Fig. 3. Internal structure of Multi-channel repeater
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Fig. 4. Optical signal to Optical sensor of seals
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Fig. 7. LoRa communication reception sensitivity by distance
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Table 2. Characteristics of each type of encryption technology

Section Symmetric key asymmetric key Hash function
Caleulation Fast Slow Normal
speed
. Public key,
Encryption key  Secret key Private key N/A
Key Dfficult Easy -
management
Decryption Possible Possible Impossible
Representative g SEED etc. RSA, DSA etc. MDS, HAS-160
algorithm
Suitable - -
256 bit
%z
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Fig. 8. Results of applying AES-256 encryption technology
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