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Table 1. Environmental Samples for Tritium Analysis.

NPP Environmental samples Note

Kori )
Rainwater, surface water (stream

Hanbit flow), drinking water, ground water,
sea water
Hanul
. . . ) As of
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s Oct, '15
face water (stream flow), drinking
water, ground water, cereals (barley,
Wolseong

rice), agricultural product (cabbage),
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milk, sea water

Table 2. TRF Specifications.
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Heavy water treatment

. hret I
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Fig. 2. Comparison of tritium gas release in units of Kori NPP.
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Fig. 3. Comparison of tritium liquid release in units of Kori NPP.
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Fig. 5. Changes in tritium concentrations in rainwater (Kori).
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Fig. 6. Changes in tritium concentrations in surface water (Kori).
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Fig. 11. Changes in tritium concentrations in rainwater (Hanbit).
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Fig. 12. Changes in tritium concentrations in surface water (Hanbit).
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Fig. 13. Changes in tritium concentrations in sea water (Hanbit).
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Fig. 15. Comparison of tritium liquid release in units of Hanul NPP.

Fig. 16. Distribution of wind direction at Hanul NPP.
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Fig. 17. Changes in tritium concentrations in rainwater (Hanul).

Fig. 19. Comparison of tritium gas release in units of Wolseong NPP.
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Fig. 18. Changes in tritium concentrations in sea water (Hanul).
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Table 3. TRF Operation Result in Wolseong NPP.

[Unit : Ci- kg
Classification TRF Operation result (As of Oct,
'15.8M)
Unit System Before After 3H Con,
62.7 0.25
Moderator 07.07M  ‘10.11M 7.51
1
1.70 0.14
Coolant 90 12M “01.03M 0.34
48.3 5.5
Moderator 09, 06M 92 07M 21.4
2
1.84 0.4
Coolant 90.12M  ‘12.07M 0.82
48.9 8.95
Moderat oo o 8.
oderaton o 07M  “15.08M 9
3
2.59 1.32
Coolant "7 “15.08M 1.32
53.5 8.0
Moderat Lo o 16
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4
2.22 1.03
Coolant o o 1.06
coan 13.03M  ‘15.05M
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Fig. 21. Distribution of wind direction at Wolseong NPP.
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Fig. 23. Changes in tritium concentrations in rainwater (\Wolseong).
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Fig. 24. Changes in tritium concentrations in surface water (Wolseong).

—— L}OHs, 1.5 km)
- =2 (N, 2.5km)
: —i— A (NW, 22.3km)
—— 2HH(s5W, 23.6km)

22002 2003 2004 2005 2006 2007 2008 2009 2010 2001 2012 2013 2014
Year

Fig. 25. Changes in tritium concentrations in drinking water (Wolseong).
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Fig. 26. Changes in tritium concentrations in ground water (Wolseong).
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Fig. 27. Changes in tritium concentrations in cereals(barley) (Wolseong).
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Fig. 28. Changes in tritium concentrations in cereals(rice) (Wolseong).
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Fig. 29. Changes in tritium concentrations in agricultural product
(cabbage) (Wolseong).
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Fig. 30. Changes in tritium concentrations in fruit(persimmon)
(Wolseong).
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Fig. 31. Changes in tritium concentrations in meat(chicken) (Wolseong).

=t=E-F(NNW, 11.5km)

=B F(Nw, 34.8km)

q=kg!-fresh)
o

tive

o
002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003 2014

-2
Year

Fig. 32. Changes in tritium concentrations in milk (Wolseong).
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Fig. 33. Comparison of tritium gas release in domestic NPPs.
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Fig. 34. Comparison of tritium liquid release in domestic NPPs.
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A Study and Analysis on Tritium Radioactivity and Environmental Behavior in
Domestic NPPs

Sang Jun Han™*, Kyeong Jin Lee”, Jeong Min Yeom", and Dae Tewn Shin”
“Chosun University,
"Wolseong Nuclear Facility Environment & Safety Monitoring Committee

Abstract - Several analyses on tritium that is the largest release of gas or liquid radioactive waste from domestic PWR and
PHWR NPPs were carried out, such as release comparison, directional frequency of wind and tritium behavior changes in
environmental samples. First of all, analysis result showed that tritium released from PHWR was more than ten times as gas
and double to three times as liquid in comparison to PWR in 2013. Independent release management in NPP units is needed
to precisely control and analyze tritium, since there were 2 units of some NPPs having the same amount of release during
analysis. In analysis on frequency of wind direction, average range showed 1.7 to 11.5% by 16-point compass. In case of
analysis on sampling points by wind direction, Result showed most of the sampling points are right in places. However, There
are some areas needed to examine. In analysis on tritium concentration changes in environmental samples, tritium
concentration near NPPs was higher than one far away from NPPs, In case of environmental samples far from PWR, a trace
of tritium occur, While, tritium concentration near NPPs was more than or equal to one further from PHWR. In conclusion,
tritium occurs considerably in PHWR and is lower than standard in samples. but, it is still detected. Therefore, it is needed

to strengthen control in system in NPPs and to consistently monitor tritium in environment.

Keywords : Radioactive waste, Tritium, Release, Directional frequency of wind, Environmental sample
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