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Topics for Presentation

1. Introduction

2. ICRP-60 Experiences

3. Brief Summary of ICRP-103

4. ICRP-103 Implementation Plan 

5. Concepts of Dose Constraints(DCs)

6. Korean RP Regulations for DCs

7. Draft Suggestion of Dose Constraints
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1. Introduction, 2. Aims and Scope, 
3. Biological Aspects, 4. Quantities in 
Radiological Protection, 5. System of 
Radiological Protection of Humans, 
6. Implementation, 
7. Medical Exposure,
8. Protection of the Environment,
Glossary & Reference
Annex A. Health Risks,
Annex B. Basis for Dosimetric
Quantities.

ICRP-103 Recommendations (2007)
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Current Status of Korean Nuclear Industry

Power reactors: 24 units in op. & 4 units under con.

Research reactors: 1unit in operation

Fuel fabrication facilities: 1unit in operation

RGs & RIs are used at over 4,000 facilities

Radwaste facility will be constructed by Dec. 2012

The impact of the ICRP 103  will be significant.
(Main Items: Optimization and dose constraints) 

Impact analysis on the ICRP-103 and draft 
suggestion of constraints are essential



KEPCO RESEARCH INSTITUTE
NUCLEAR POWER LABORATORY 5

Nationwide ICRP-60 Experiences

ICRP 60 Publication (1990) 

Mid-term research (1992~1997) to incorporate 
recommendations into the relevant national atomic 

energy laws and regulations by MOST/KINS

Ministerial Notice on Radiation Dose
(practical ICRP 60 implementation 

through step by step approach; 1998~2003)

Draft of RP regulations (1997)

ICRP-60 Implementation to Korean Nuclear Industry 
(Dose limits, Effective dose, Internal Dosimetry, Effluent Control Limits)
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ICRP-60 Experiences for NPPs

ICRP 60 Publication (1990)

1st phase Longterm Dose Reduction Plan(LDRP) (1991∼2000)  

to meet the ICRP-60 reduced dose limits (20mSv/y, 1mSv/y)

2nd phase LDRP Implementation (2001∼2007) & 
3rd phase LDRP Implementation(2008 ∼2017)

Project to set up the ICRP-60 implementation & 
countermeasure plan/Feedback to 2nd phase 

LDRP to reduce the occupational dose (1999∼2000)

ICRP-60 Implementation for Korean NPPs
(LDRP, Two-TLD Algorithm, Internal Dose Assessment, Effluents Control & 

C-14, Free Access Conditions, RMS Setpoint, Derived Release Limits)
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Longterm Dose Reduction Plans(1st and 2nd Phase)
o Reduction techniques
- Plant operation upgrading: High pH, Fine filters, etc
- System upgrading : RTD, New nozzle dam, Low or free Co.
- New Facility : Tritium Removal Facility(Wolsong NPPs)
- Procedure upgrading: Internal dose, ALARA, Peer reviews o The 

doses(man-Sv) have been continuously decreasing
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Consolidated updates since 1990 (ICRP-60)

Updated science, but no fundamental change

New radiation and tissue weighting factors

Overall detriment still 5% per Sv

Process based Situation based

Demonstrate protection of the environment

Stability

Fundamental principles unchanged

(with more emphasis on optimization in all situations)

⇒ Main Issues: Dose Constraints and Reference Levels

Dose limits unchanged
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National Legislations

IAEA Basic Safety 
Standards (2010)

ICRP-103 
Recommendations (2007)

UNSCEAR, BEIR etc
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Implementation Takes Time…

ICRP 1977 Recommendations (Publication 26)
International standards : 1984

National standards : 1989

ICRP 1990 Recommendations (Publication 60)
International standards : 1996

National standards : 2000 ~2002

ICRP 2007 Recommendations (Publication 103)
International standards : 2010?

National standards : 2013 ~?
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Research Plan for ICRP 2007 Implementation 
by KINS(Reference: K.W.Cho’s Presentation of KINS)

Year Detailed Research Plan

2008
- Analysis of the ICRP 2007 recommendations
- Identification of requirements

2009
- Comparative analysis of existing laws and ICRP 103
- Identification of troublesome on implementation

2010
- Research on the solution of the troublesome
- Issuance of the first draft of national laws

2011
- Opinion hearing and analysis on the first draft
- Feasibility study on the requirements

2012 - Issuance of the final draft new laws and regulations

2013 - Formal legislation process
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Dose Limits and Dose Constraints

Dose Constraints/
Reference Levels

Dose Limits

From a single
source in all 

exposure situations
From all regulated 
sources in planned 
exposure situations

Dose constraints : A prospective and
source-related restriction on the
individual dose from a source, which
provides a basic level of protection
for the most highly exposed
individuals from a source, and serves
as an upper bound on the dose in
optimization of protection for that
source. For occupational exposures,
the dose constraint is a value of
individual dose used to limit the
range of options considered in the
process of optimization. For the
public exposure, the dose constraint
is an upper bound on the annual
doses that members of the public
should receive from the planned
operation of any controlled source.
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Dose Limits, Constraints, and Reference Levels

Exposure Situations

Planned Existing Emergency
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Occupational Dose Limits
Dose Constraints

n/a Reference Levels

Public Dose Limits
Dose Constraints

Reference Levels Reference Levels

Medical Diagnostic Reference Levels
(Dose Constraints) n/a n/a
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Dose to the public cannot be measured directly. 

It is necessary to characterize an individual, either 
hypothetical or specific, whose can be used for 
determining compliance with the relevant dose constraint. 

This individual is defined as the “representative person”.

The goal of protection of the public is achieved if the 
relevant dose constraint for this individual for a single 
source is met and radiological protection is optimized. 

The representative person should be borne in mind: 
reasonableness, sustainability, and homogeneity

Three age categories for estimating annual dose 
0-5years(1-year-old infant), 6-15years(10-year-old child), 

16-70years(adult)
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Representative person is:
For the purpose of protection of the public, it is necessary to 
characterize an individual receiving a dose that is representative 
of the more highly exposed individuals in the population. 

A number of factors should be taken into account
Must account for all relevant pathways of exposure

Must consider spatial distribution of radionuclides to ensure that 
the group receiving the highest dose is included

Habit data should be based on the group or population exposed 
and must be reasonable, sustainable, and homogeneous

DCF have to be applied according to specific age categories

Dose to the representative person may be calculated 
using deterministic or probabilistic methods

Using the 95th percentile of behavior in deterministic 
calculations is a cautious assumption for defining an 
intake rate. 
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Minister’s Notice No. 2008-31
Article 16 (Detriment protection for the environment)

1. Regulations to be applied to the design of the nuclear power plant

a. annual dose at the exclusion area boundary by the gaseous effluents

1) air absorbed dose by gamma rays: 0.1 mGy

2) air absorbed dose by beta rays: 0.2 mGy

3) effective dose by external exposure: 0.05 mSv

4) skin equivalent dose by external exposure: 0.15 mSv

5) organ equivalent dose by particulate, H-3, C-14 and iodines: 0.15 mSv

b. annual dose at the exclusion area boundary by the liquid effluents

1) effective dose: 0.03 mSv, 2) thyroid equivalent dose: 0.75 mSv

2. Regulation to be applied to the operation of many nuclear power 
plants within the same site boundary

1) effective dose at the exclusion area boundary : 0.25 mSv

2) thyroid equivalent dose at the exclusion area boundary : 0.75 mSv
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The example of collective dose for Korean NPPs design
Target of collective dose : 1.0 person∙Sv/unit∙yr

- Trend of advanced reactor : 1.0 person∙Sv/unit∙yr

- EPRI URD : 0.7 person∙Sv/GWe∙yr  

Expected  dose at NPP design : 0.76 person∙Sv/unit∙yr

KINS KNGR’s Safety Requirement(Dose constraints)
Maximum individual dose : 5.0mSv/yr, Average dose : 2.0mSv/yr

The example of dose constraints for Korean NPPs design
Maximum individual dose : 10mSv/yr, Average dose : 2.0mSv/yr

Expected occupational dose
Maximum individual dose : 7.0mSv/yr, Average dose : 0.84mSv/yr

No meet for dose constraints. But the minimum workers involved 
and increase worker capability at operation/maintenance period
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The dose limits: 100mSv/5years(averaging 20mSv/yr)

Occupational dose trend of Korean NPPs 
A total of 135,889 workers were monitored from 1990 to 2007 

with the number continuously increasing over time 

The average annual doses have been continuously decreasing

The number of workers receiving high doses has been decreasing 
since 1990 and no workers received a 20mSv/yr after 2000

Workers who received >15 and 10mSv/yr also decreased

However, the fraction of >10mSv/yr is about 4% of total workers 

and the fraction of 15mSv/yr is about 1.3% of total workers 

Most exposure occurred during refueling period(23:77)

The external dose accounted for 95% and 5% internal 

Dose Constraint for O/M : > 80% of limit(16mSv/yr)
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Exposure Pathways and Public 
Dose Calculations
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DCs for public: Notice No.2008-31 Article 16(Detriment 
protection for the environment)

Exposure pathway for public near Korean NPPs
Contaminated food intake caused by tritium(about 90% or more)

Multi reactor units in a site: Minimum 6 units and more 10 units 
(Maximum 3 units in USA)

More conservative X/Q(smaller margin for public dose)

Should be monitored for Carbon-14 (no margin for public dose)

Koir Site Yonggwang Site Ulchin Site
Atmospheric Dispersion 

Factor(sec/m3) 2.973E-05 2.252E-05 1.423E-05

C14 Public Dose (mSv/yr) 0.052 0.032 0.024

H3 Public Dose (mSv/yr) 0.015 0.006 0.002

Total 0.067 0.038 0.026

Percent for  Notice No. 2008-31 26.9 14.48 10.24
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Should consider the main exposure pathways
Gaseous exposure(>95%): Inhalation& food intake/consumption

Liquid exposure(Minor): Seafood consumption

More than 90% of total dose caused by tritium

Cautious decision: Maximum individual, Representative 
person

Draft dose constraint for the member of public
No classification for gaseous and liquid effluents

Dose constraint for single reactor init: 0.1∼0.2mSv/yr

Dose constraint for a site : 0.6mSv/yr

Delete the dose constraint for a site, if necessary

Many comments and feedback from stakeholders

Consider the difficulty of operation and maintenance for nuclear 
power plants
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