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Objective of RPM (Radiation Portal Monitor)

Imported cargo and goods

Blocking of illegal 
radioactive material

Flow Checking of natural 
radiation material

Prevention for public from unnecessary exposure
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Like other countries, we are operating RPM for the objectives like these,
First, blocking of illegal radioactive material from foreign countries, like as radiologically contaminated cargo from JAPAN.
Most of all, these are for the artificial nuclide.
And We can check the flow of the natural radiation material like as Th and K, Rn.
Several natural nuclides are used to make life product.
So, we can check the artificial and natural radiative material, by RPM at border line of import.
Finally, we can prevent public from unnecessary radiation exposure



 Artificial radioactive material / contaminated scrap
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 Natural radioactive material
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During operation of RPM,
Many kinds of material are detected and make the alarm signal
They are mainly classified into two groups.




• Verification of radiation levels and radioactive nuclides of target cargo

• Classification, isolation and temporary storage of suspicious materials detected

• Routine inspection such as checking the normal operation of monitors

Legal Basis

• The NSSC shall install and operate radiation monitors at airports and harbors

• An airport operator and a person who operates harbor facilities(hereafter operator) 

shall cooperate with the NSSC in installing monitors

• NSSC may entrust to operate monitors installed 

Installation, etc. of Monitors at Airports and Harbors (Article 19)

Entrustment of Operation of Monitors (Article 13)

Act on Protective Action Guidelines Against Radiation in the Natural Environment

Enforcement Decree of Act on Protective Action Guidelines Against Radiation in the 
Natural Environment
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Legal Basis

• Operator shall obey the guidance for operation and maintenance of monitor   

• NSSC may order operator to fulfill the necessary measures for operation and 

maintenance of monitor according to guidance

Operation & Maintenance of Monitor (Article 20-2)

Act on Protective Action Guidelines Against Radiation in the Natural Environment

• When operator detects matter whose radioactive concentration exceeds or is 

suspected to exceed limits he/she shall report to NSSC

- detection date, place, owner, radiation level, nuclide, exported nation, imported company etc.

Detection and Analysis of Suspicious Materials (Article 21)

• NSSC shall establish and implement annual investigation plans for the current status 

of operation and maintenance of monitor 

Investigation and Analysis (Article 23)

• Operator shall complete education for operation of monitor and measures to suspected 

material provided by NSSC

Development of Education Programs (Article 26-2)
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 Korea has been operating at major international 
harbor/airport since 2012
(by Act on Protective Action Guidelines against Radiation in Living  
Environment)

- Now, more than 100 RPMs have been operating at major harbors 
and airports

RPMs at Harbor/Airport
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 For the importing cargo, we are operating RPMS at seaports. (actually, 1 point is airport)
Korea has been operating at major international seaports since two thousand and twelve.
(by Act on Protective Action Guidelines against Radiation in Natural Environment)
And, now, seventy three RPMS are operating at 11 ports (sea & airport)
The purpose of these RPMs is monitoring of radiologically contaminated metal scrap and NORM
(NORM means Naturally Occurred Radioactive material)
The table on this page, displays the status of our RPMs.
On this year, seventy three, and we have a plan to expand the rpms to over the hundred.
The right map of KOREA displays the location of the RPMS
1,2,3,4, ~ 11. OK…
 





RPM system at Seaports
CAR number recognizer

RPM

Camera
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 OK. Now, the main contents of this presentation.
This is about the RPM system at seaports. (actually similar to scrap recycler)
This yellow panel is the radiation portal monitor.
Two panels on both side make a portal for the cargo truck.
This is a truck transporting a cargo container.
And the other devices like CAR number recognizer and camera are equipped.
These devices have a role of take the information to help tracking cargo.
This camera take a picture of overview of cargo, for the container cargo, we can get the serial number of container.
And We can track the container using customs service with this number.









Cargo Control

Control/Guide

1st inspection

PVT

2nd inspection

Radiation

Alarm

RPM system Concept
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This is cargo truck passing through the portal of monitors.
If the cargo contain a radioactive material, the emitted radiation (specially gamma-ray) incident into the detector.
The detectors are made with PVT plastic (Poly Vinyl Toluene) and make a signal for detection.
So, the system convert this signal to alarm signal. The control agent can recognize it.
This process is called 1st inspection which is performed automatically.

Then, the agent on the post control the cargo, and guide to the 2nd inspection.
The 2nd inspection process is manually performed by agents with hand-held device.
So, the radioactive nuclide inside the cargo must be identified on the 2nd process.
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RPM Operation Software
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⑤

①

②
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⑤

(Thermo, Remtech] (Ludlum, Neosiskorea]
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Alarm Message

Time Speed Registred No.

2013-12-09
13:45:12

13Km/h 전남 13어1956

<Recent data>

RightLeft

<Photo of cargo>

Daily Statistics

107 17 3 1

No. 
cars

2nd level1st level 3rd level

Left, Right side Detection of Artificial Cs-137!! 

전남13어1956

Container No.
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Alarm Report

< Basic inform  >
time, level,  car No. 
(automatic print)

< Cargo inform. >
cargo, driver, owner

< 2nd inspection >
identified nuclide,
dose-rate
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Alarm Report

< Detection data >
count-rate by channel 

< Data graph >
count-rate as time

< Cargo photo >
check of container No.
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 2nd Inspection : Nuclide Identification
- find high dose-rate location
- nuclide identification

2nd Inspection Procedure
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 Reach back system
- Nuclide identification from spectrum analysis is very difficult
- Even trained operator, needs of the guidance from experts.

 Nuclide identifier with mobile network
- 3’x3’ NaI(Tl) detector linked with network smart-phone.
- The operator can send the spectrum to the KINS
- KINS experts analyze the received data and guide to the operator

Reach back system for operators
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 BELLARUS PINE KILN DRY SAWN
- 2016. 4.11, Cs-137, 0.24uSv/h, ~ 600Bq/kg, scheduled for return

 Aluminum Scrap 
- 2016. 4.29, Ra-226, 0.7uSv/h, from Libya
- 2016. 4.13, Cs-137, 0.16uSv/h from Japan 

RPM detection (Real Alarm)
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 NORMs : Ra-226, Th-232
 Monazite

RPM detection (Real Alarm)
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 Continuous alarm without cargo
- NDT irradiation work nearby site

RPM detection (False Alarm)
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 Basic Training
- Initial education : basic operation of device etc.
- Periodic education : operation, response & report  etc. 

 Intensive Training Course (Train the trainers)
- KINS trained representative guards / managers from local seaports
- The trainers trained local officers

Training for RPM operators
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RPMnet
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KINS developed Algorithm

 Energy window
 The radioisotopes are roughly determined with ratio between the windows 
 It is difficult to discriminate radionuclides emitting gamma-rays with similar 

energies 
 ex. 137Cs – 214Bi (0.66 / 0.61 MeV), 

60Co – 40K (1.17, 1.33 / 1.46 MeV)
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KINS developed Algorithm

■Low energy region: decrease with the low energy

■High energy region: decrease with the low count  

The Compton edge area is notably increased as like the clear 

peak in the energy weighted spectrum

Energy spectrumEnergy weighted spectrum

CE: Energy of Compton edge
Er: Energy of incident gamma ray
m0C2: Maximum energy given to 

an electron in Compton scattering
(=0.511 MeV)

■Through the energy weighted algorithm, the counts per channel 
are multiplied with the energy of each channel and it leads to the 
energy weighted spectrum

Ci : Photon counts i’th bin
Ei : Energy of i’th bin [MeV]
CEW, i : Energy weighted count
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KINS developed Algorithm
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International Cooperation

 Joint test on KINS algorism with DOE and its affiliated organization(PNNL, 

ORNL, etc.)

 Participation in IAEA CRP(Coordinated Research Project)
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Future Plan

 Development of the RPM operation software loaded with KINS algorism

 Sustainable development on KINS algorism from Energy Window to Peak 

Window 

 Joint test and evaluation with DOE and its affiliated organization 

 Development of RPM maintenance methodology : condition-based and 

predictive
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Nuclear Forensics

Nuclear forensics libraries are important tools f
or law enforcement and deterrence

 Categories of Dictionary Information
 Material Identity
 Material Packaging and Container
 Sample or Item Physical Characteristics
 Sample or Item Chemistry
 Material Process or Location History
 Data Vetting and Quality Assurance
 Etc.
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