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C-14 Discharge and Dose Assessment at Nuclear Power Plants

48, oA, FUs, 4u9, BT

Ce A7 WAl A v EAse "ol YN7E FAe watsbe] ols F=

y

AR ET PWR 9d0A s AR “C FoA o 7 Cilyr 457 407 BEdvta 1
2 ot 2 BEFEEHEZ PHWRI BWROIA &= 90 % o] o]atsleta( COy)e el = Ho]
&3} (Hydrocarbon)7F 10 % A=<l Aoz dex i u). whHo] PWRe A& o]4l

3let&7F 20 %, €3 A&(Hydrocarbon)7d 80 % o] AS Hol= Aow FAlE L r) B

e duder AFAA ATAT 9 BN 5 AR N0 BE 5389 5&
2, B0 WEA BEAR 5L BAsel A% Frbd wg
Abstract

Carbon-14 is produced in primarily by the neutron activation of naturally occurring
0 in the reactor coolant and of “N from nitrogen gas dissolved in the reactor coolant.

For the PWR the discharge rate of gaseous e was nominally 7 Ci/yr. The average
chemical composition was approximately 90 % as carbon dioxide, 10 % as hydrocarbon
for PHWRs and BWRs. But 20 % as carbon dioxide, 80 % as hydrocarbon for PWRs. In

this paper, we reviewed the released chemical form and pathways, and calculated the

dose due to environmental release of “C.
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Table 1. "C production rate in the moderator and coolant according to various
reactor types

Reactor Type C-14 production rate
(CI/GWe.vr)

PWR 10.8 (0.4 TBa/GWe.yr)

BWR 135 (0.5 TBa/GWe.yr)

HWR 540.5 (20 TBa/GWe.yr)

Graphite 224.3 (8.3 TBq/GW..yr)
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Table 2. Carbon-14 gaseous release rate, chemical form and discharge pathways
for 2 light water reactors

R.E. Ginna Indian Pt. Unit 3 J.A. FitzPatrick
Parameter PWR, 490 MW(e) | PWR, 1000 MW(e) | BWR, 850 MW (e)
Release rate
Ci/GW(e)-yr 11.6 9.6 124
Chemical form
“CO. 10 % 26 % 95 %
YCH,, MCoH, ete. 90 % 74 % 5%
Discharge pathway
Gas decay tanks 42 % 7% -
Containment vent 23 % 78 % -
Auxiliary bldg vent 35% 15% 3%
Off-gas vent - - 97 %
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Table 3. Measured release of gaseous UC from two U.S and six German
commercial PWRs

Gaseous C Releases
PWR |Rated Power | Measurement Avljillarlgl)‘itli ¢ Inorga{llc Organ}c .
Station MW(e) Period a oa y Relegse Relegse Total Curies/
(%) Fraction Fraction GW(e)-yr
(%) (%)
Ex* 965 1980-82 41 25 75 9.6
F 490 1980-81 75 10 90 11.6
Hosx 1204 1978 71 29 71 2.5
T 1300 1978 54 9 91 6.3
Jex 345 1978-79 80 35 65 3.6
Ko 662 1978-80 76 40 60 6.6
L 855 1978-81 71 10 90 7.0
M 1300 1979 75 7 93 7.3
*US, #*+German Average 20 80 6.4
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Table 4. The “C calculated dose due to ingestions

o 71 Fo EAsE UC o AAFYE= 6 ~ 7 pCi “C/g-C (=025 Ba/g)
A3 w4 1 1.0x10° g Carbon/yr
o A7k SAE HHEZ £ FYHE a9 Activity : 7x10° pCi (~ 2.6x10*Bq)

o Background Y“Cell <3 <

N
|

FA

=(MC AFRAAF) (A7 599 HC2) Activity) = (5.8 10 °Sv/Bg) (2.6 < 10" Bg)
~(0.015~0.02mSv/vr ==

5. W
Uoe 71or7)9) =e MATFaAS(5.8x10 Su/Bg)s A a 9lo] A& 7te] glo]

dol gloy MCol @ Mugrie B Bga4go] YEH Arh

ofy
fo
o
i)

Tl

rl
i

e olE @ HelA UCol W@ AQdWAE £9 24, B 49, 44 BEY =



4 8 UC Metabolism 5o W3t A7} Aasojof shrpm R,

125

6.

ita]
gl
r

1. USNRC NUREG-0016/0017, Calculation of Release of Radioactive Material in Gaseous
and Liquid Effluent from BWRs/PWRs(BWR/PWR GALE Code), 1976.

2. EPRI TR-105715s, Characterization of Carbon-14 Generated by the Nuclear Power
Industry, 1995

3. E. M. Scott, F. H. Begg and M. McCartney, C-14 in the Environment/Low-level

Measurements of Radioactivity in the Environment, World Scientific, 1993.

4. C. Kuuz, Carbon-14 Discharge at Three Light-Water Reactors, Health Physics, 49(1),
1985.

e
o

5. 74494 9 3%, TR £dF dAHes C-i4 W

TR.95Z]14.J1998.11, (1998).

A 7]%71%,  KEPRI,

6. USNRC Regulatory Guide 1.109, Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluent for the Purpose of Evaluating Compliance with 10 CFR
50, Appendix I, 1997

7. E. Wirth, The Applicability of the C-14 Specific Activity Model. Health Physics, 43,
1982.



	분과별 논제 및 발표자

