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Table 1. Dose Constraints and Reference Levels Used in the ICRP 103
Recommendation.

Type of Occupational Public Medical
situation exposure exposure exposure
Planned Dose limit Dose limit Diagnostic
exposure  Dose constraint ~ Dose constraint  reference level
E

TCTBENCY  peference level  Reference level N.A¥
exposure
Existing

Reference level ~ Reference level N.A*
exposure

* Not Applicable.
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Table 2. Standards Applied to the Design of Nuclear Facilities (at the Boundary of Exclusion Area).
Classification Item Annual dose limits per unit Annual dose limits per site
Air absorbed dose by gamma ray 0.1 mGy-y
Air absorbed dose by beta ray 0.2 mGy-y

Gaseous radioactive

Effective dose by external radiation

0.05 mSv-y™
exposure

effluents

Skin equivalent dose by external radiation
exposure

Human organ equivalent dose by particle

In case of the operation of multi-nuclear
0.15 mSv-y™" reactor facilities at one site

- Effective dose: 0.25 mSv-y™'
- Thyroid equivalent dose: 0.75 mSv-y”!

radioactive substances, °H, “C and 0.15 mSv~y'1
radioiodine
Liquid radioactive  Effective dose 0.03 mSv-y™
effluents Human organ equivalent dose 0.1 mSv-y"
Absorption
Radioactive
Cloud
Deposition .
- Ingestion
i Plant
1' Ingestion
L Animal
Deposition
W
R&d|toa;tl‘ve > Air N Soil > Human
aterials Direct Exposure
i)
Inhalation
Fig. 1. Pathway of gaseous radioactive effluents.
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Diffusion, Swimming
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Table 3. Power Reactors Operating in Korea.
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A AgHF ZAolA 9] F8-X]= 332l tisl 3,000
mSvolr, Hale] thal] 250 mSvE Astar vt A, A4
7R Alge BAolA o] AP B = frE A
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skl Qi
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Reactor Type Net capacity Commercial operation
Kori 1 PWR - Westinghouse 587 MWe April 1978
Kori 2 PWR - Westinghouse 650 MWe July 1983
Kori 3 PWR - Westinghouse 950 MWe September 1985
Kori 4 PWR - Westinghouse 950 MWe April 1986
Shin Kori 1 OPR-1000 1,000 MWe February 2011
Wolsong 1 PHWR - Candu 6 679 MWe April 1983
Wolsong 2 PHWR - Candu 700 MWe July 1997
Wolsong 3 PHWR - Candu 700 MWe July 1998
Wolsong 4 PHWR - Candu 700 MWe October 1999
Yonggwang 1 PWR - Westinghouse 950 MWe August 1986
Yonggwang 2 PWR - Westinghouse 950 MWe June 1987
Yonggwang 3 PWR (Syst 80) 1,000 MWe March 1995
Yonggwang 4 PWR (Syst 80) 1,000 MWe January 1996
Yonggwang 5 OPR-1000 1,000 MWe May 2002
Yonggwang 6 OPR-1000 1,000 MWe December 2002
Ulchin 1 PWR - Framatome 950 MWe September 1988
Ulchin 2 PWR - Framatome 950 MWe September 1989
Ulchin 3 OPR-1000 1,000 MWe August 1998
Ulchin 4 OPR-1000 1,000 MWe December 1999
Ulchin 5 OPR-1000 1,000 MWe July 2004
Ulchin 6 OPR-1000 1,000 MWe April 2005

Total: 21 18,716 MWe
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Table 4. Reactors under Construction, on Order or Planned in Korea.
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Reactor Type Gross capacity Start construction Commercial operation
Shin Kori 2 OPR-1000 1,000 MWe May 2005 December 2011
Shin Kori 3 APR-1400 1,400 MWe September 2007 September 2013
Shin Kori 4 APR-1400 1,400 MWe September 2007 September 2014
Shin Kori 5 APR-1400 1,400 MWe September 2013 December 2018
Shin Kori 6 APR-1400 1,400 MWe September 2013 December 2019
Shin Wolsong 1 OPR-1000 1,000 MWe October 2005 June 2012
Shin Wolsong 2 OPR-1000 1,000 MWe October 2005 January 2013
Shin Ulchin 1 APR-1400 1,400 MWe April 2010 April 2017
Shin Ulchin 2 APR-1400 1,400 MWe April 2010 April 2018
Shin Ulchin 3 APR-1400 1,400 MWe September 2014 June 2020
Shin Ulchin 4 APR-1400 1,400 MWe September 2014 June 2012
Total: 11 14,200 MWe
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Table S. Annual Radioactive Effluents from Korea Nuclear Power Plants (Year: 2006-2010) (Unit: Bq).

Site

Year Kori Yonggwang Wolsong Ulchin Total
2006 6.54x10" 6.75x10" 4.93x10™ 5.25x10" 6.78x10"
2007 4.94x10" 7.74x10" 5.25x10'" 6.25x10" 7.14x10™
2008 4.56x10" 1.36x10" 4.78x10" 4.48x10" 7.04x10"
2009 4.67x10" 9.26x10" 4.53x10" 5.37x10" 6.46x10"
2010 4.63x10" 8.27x10" 3.59x10" 5.94x10" 5.47x10"
Total 2.53x10" 4.56x10" 2.31x10" 2.73x10" 3.29x10"

6.0E+14
Kori [ Yongowang
5.0E+14 Wolsong Uchin 1
8 4 .0E+-14
:
i 3.0E+4
ke
E 2.0e+14
1.0+14
0.0E+00

Fig. 3. Annual amount of radioactive effluents in Korean NPPs (Year: 2006-2010).

Table 6. Annual Public Dose by Radioactive Effluents from Korean Nuclear Power Plants (Year: 2006-2010) (Effective Dose per Site, Unit: mSv).

Site

Year Kori Yonggwang Wolsong Ulchin Total
2006 0.00664 0.00485 0.00348 0.00165 0.00416

2007* 0.01510 0.00604 0.00579 0.00209 0.00726

2008* 0.00460 0.00957 0.00831 0.00190 0.00609

2009* 0.00226 0.00433 0.00707 0.00209 0.00394

2010° 0.00152 0.00274 0.00696 0.00333 0.00364

Average 0.00602 0.00550 0.00632 0.00221 0.00502
Comparison (o annual 0.60% 0.55% 0.63% 0.22% 0.50%

public dose limit*

* Age group: Adult; Number of reactors: 20

® Age group: Infant (5 years old); Number of reactors: 21

© Annul dose limit per site of standards applied to the design of nuclear facilities: 0.25 mSv-y™' (effective dose)

4 Annul public dose limit: 1 mSv-y™ (effective dose)

¢ Total effective doses from 2006 to 2010 showed the level of 1.46-2.90% and 0.36-0.73% for design criteria of nuclear facilities and annul public dose
limit, respectively.
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Fig. 4. Annual off-site dose (effective dose) adjacent to Korean NPPs (Year: 2006-2010).

Table 7. Results of Licensing for Construction and Operation of Korean Nuclear Power Plants in 2011.

License Condition Classification Dose limits(mSv) Assessment result(mSv)
Thyroid dose 3,000 42.1
Emergency
Construction of Shin Ulchin Whole body dose 250 0.356
1&2 Thyroid dose 0.75 0.286
Normal Operation
Effective dose 0.25 0.202
Thyroid dose 3,000 28.3
Emergency
Whole body dose 250 0.250
Operation of Shin Kori 2
Thyroid dose 0.75 0.447
Normal Operation
Effective dose 0.25 0.138
Thyroid dose 3,000 25.0
Emergency
Whole body dose 250 0.23
Operation of Shin Wolsong 1
Thyroid dose 0.75 0.309
Normal Operation
Effective dose 0.25 0.221
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o 5527] ‘Wl 99 A0 el g 53),

LA AABA ] Ao FHudA 47], AeredA 27,
A2 AANA, 2R AL IR A5 S

o] dAEAA ‘-"] HX]’S}J— ATt olF Aoyt 7‘%“}
c} 52 ICRPA] T3 T4 (single source) S
ol YAl e A16] Sl S 50 sheie
TH3,4,01.
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A Preliminary Establishment of Dose Constraints for the Member of Public
Taking into Account Multi-unit Nuclear Power Plants in Korea

Tae Young Kong, Jong Rack Choi, Jung Kwon Son, Hee Geun Kim
KHNP Central Research Institute

Abstract - In the 2007 recommendation, the ICRP evolves from the previous process-based system of practices and intervention

to the system based on the characteristics of radiation exposure situation, In addition, ICRP recommends the application of

source-related dose constraints under the planned exposure situation as a tool for the optimization of protection to workers

and the member of public. In this study, the analysis of radioactive effluents from Korean nuclear power plants and the public

dose assessment were conducted in reference with the use of dose constraints. Finally, the measure to implement the dose

constraints for the member of public was suggested taking into account multi-unit reactors operating at a single site in Korea,

Keywords : ICRP 103, Dose constraint, Multi-unit reactors, Radioactive effluents, Public dose.
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