
KINS-IAEA WORKSHOP ON RADIATION SAFETY AND EMERGENCY RESPONSE IN THE

MEDICAL OR INDUSTRIAL USE OF RADIATION

JUNE 13, 2019

Cheol-Su Kim
Dept. of Environmental Radiation & Radioactivity Assessment 
Korea Institute of Nuclear Safety (KINS)



I. Integrated Environmental Radiation Monitoring 

Network (IERNet)



 Article 147 in “Enforcement Decree of the Nuclear 

Safety Act” (Monitoring of Nationwide 

Environmental Radioactivity)

 Operation of regional environmental radioactivity 

monitoring station(RRMS)

•Initiated since 1963

•CMS(KINS) + RRMS(15): G-B, Gamma in terrestrial and 

consumable food

•Unmanned MP(155): Ambient gamma dose rate

 Survey and assessment of maritime ER

 Operation of a nationwide automatic monitoring network 

for environmental radiation

Monitoring of 

Nationwide Environmental Radioactivity
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KINS (CMS)
RRMS (15)
UMMP (155)



 Legal basis: Article 147 in “Enforcement Decree of the Nuclear Safety Act” 

(Monitoring of Nationwide Environmental Radioactivity)

 Initiated since 1963

• Installation of 9 environmental radiation monitoring post(MP) in 1993

• Inauguration of IERNet

• 2002: Expanded to 18 MP (after 9.11 terror)

• 2007: Expanded to 49 MP (after 2006 NK weapon test)

• 2011: Expanded to 71 MP (after Fukushima accident)

• Release of smartphone app. (eRAD@NOW) in 2013

• 2017: Expanded to 170 MP (reinforcement of nationwide monitoring system)
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Milestone of 

Environmental Radiation Monitoring System



IERNet (Integrated Environmental Radiation Monitoring network)

 Purpose

 Ambient gamma monitoring → Early detection & warning of abnormal radiation levels

 Provision of sound data and information to decision makers

 Features

 Near real time measurement of dose rate and gamma spectrum (HPIC)

 Wireless telecommunications (2G / 3G)

 Nationwide stations

 Total 171  ERMS are running by KINS  (as of Jan. 2018)

Reg i o na l s t a t i o n s

M i l i t a r y U n i t s

Nuclear Power Plants

We a t h e r s t a t i o n s

Real time monitoring Information support



Installation of ERMS and Network
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HPIC and NaI detectors in the field

Configuration of ERMS Network

KINS

detector

controller

battery

wireless
communication



Detectors in Field

RRMS

Near NPP

Government Facilities

Military Camp



HPIC (Ion Chamber)
• Dose Rate

• 15 min. / 5 min. 

• Wireless Telecomm.

• GE (US)

NaI(Tl) / 76 mm
• Dose Rate

• Spectrum

• 15 min. / 5 min.

• Wireless Telecomm.

• SATREC Initiative (Korea)

Dose Rate Detectors of IERNet

HPIC (RSDetection)
• 10″ OD(cathode), 2″ ID (anode)

• AC 220V, 6V internal battery

• 0-1 Sv/hr

• 48 hr battery run time

• GE (US)



PAZ

(3~5 Km)

UPZ

(20~30 Km)

Radioactive 

materials

Precautionary 

Action Zone

(PAZ)

Urgent 

Protective 

Action & 

Planning Zone

(UPZ)

Residents evacuation before a 

release of radioactive materials

Urgent comprehensive 

arrangements upon 

declaration of a General 

Emergency
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Installation of additional ERMS around NPP based on 

- 16 angles & distances (5, 10, 20, 30 km)

- Installed by 3 parties 

(Central Gov. + Local Gov. + Facility licensee)

New Emergency Zone around NPP (Since May 2015)



 shows the dose rate trend graph with time 

series

 can compare with other sites on the same 

time

 can check whether it rains or not

 shows the γ energy spectrum collected from NaI

 rainbow correspond to the count rate of each 

channel

 can check whether artificial radionuclide    is 

affected

IERNet Data Management

HPIC data

NaI spectrum



Ambient Dose Rate (μSv/h) in 2017
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- Annual effective dose ranged from 0.6 mSv to 2 mSv
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Government operation post: RRMS(15) + UMMP(156), IERNet display 270 data (as of Jan.’19) in total

Ambient Dose Rate Monitoring Network
(IERNet : http://iernet.kins.re.kr)



IERNet Homepage (Real time & 7 days data)
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IERNet Homepage (Alarm level setting)
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IERNet Homepage (Previous results)
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IERNet Homepage (Notices)
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eRAD@NOW (Mobile application)

App Cover Page Main Page MP locations Radiation Level 1 week Data

Emergency Response 

Info.
NPP Info. Assembly Place Info. Shelter Place Info. Radioactivity Data
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