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Evaluation of Gaseous and Liquid Effluents from Yonggwang
Nuclear Power Plant Unit 3&4 using PWR-GALE Code
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Abstract

Based on the ANSI recommendations, an evaluation of the inventory for
Yonggwang nuclear power plants 3 & 4 reflecting FSAR Amendment 110 and actual
operational conditions has been performed using PWR-GALE code. In case of the
gaseous source term, the results based on the inputs reflecting actual operational
conditions were much lower than the results based on the inputs reflecting FSAR
Amendment 110. In case of the liquid source term, the results were conversely when
compared with the results for the gaseous source term, because we could not reflect



the operational conditions for the liquid radwaste management system in this
evaluation. It is necessary to review the results for the liquid source term. The
results for the liquid source term reflecting the actual activities for the radionuclides
in the first and second systems for Yonggwang nuclear power plant 3 & 4 were
much higher than the actual results provided in the annual report for the radiation
management. It is conclusively noted that there is a considerable conservativeness in
the evaluation structure of PWR-GALE code and the safety on nuclear power plant is

very reliable.
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¥ 1. ANSI 18.1-199994 WA A AFo] T

ANSI/ANS-18.1-1984

ANSI/ANS 18.1-1999

Nuclid
uchde Reactor Secondary coolant Reactor Secondary coolant
coolant Water Steam coolant Water Steam
Kr-85m 1.6E-01 3.4E-08 1.6E-02 3.4E-09
Kr-87 1.5E-01 3.0E-08 1.7E-02 1.0E-08
Kr-88 2.8E-01 5.9E-08 1.8E-02 3.8E-09
Xe-133 2.6E+00 5.4E-07 29E-02 6.0E-09
Xe-135 85E-01 1.8E-07 6.7E-02 1.4E-08
Xe-138 1.2E-01 2.5E-08 6.1E-02 1.3E-08
I1-131 45E-02 1.8E-06 1.8E-08 2.0E-03 8.1E-08 8.1E-10
1-132 2.1E-01 3.1E-06 3.1E-08 6.0E-02 8.9E-07 8.9E-09
1-133 1.4E-01 4.8E-06 4.8E-08 2.6E-02 9.0E-07 9.0E-09
1-134 3.4E-01 2.4E-06 2.4E-08 1.0E-01 7.2E-07 7.2E-09
1-135 2.6E-01 6.6E-06 6.6E-08 5.5E-02 1.4E-06 1.4E-08
Cs-134 7.1E-03 3.3E-07 1.7E-09 3.7TE-05 1.7E-09 9.0E-12
Cs-137 9.4E-03 4.4E-07 2.2E-09 5.3E-05 2.5E-09 1.2E-11
¥ 2. AA 4148 E kg s PWR-GALE = 8 d4 =4k
53
CARD # Description FSAR ( 03]"_?_3]’/ 4_])
Card 4 Primary System Letdown Rate (gal/min) 72.0 76.6
Card 7 Total Steam Flow (10° Ib/hr) 12.72 13.86
Card 9 Steam Generator Blowdown Rate 127.2 110.23
Fraction of Feedwater
Card 11 through Condensate Demineralizer 0.66 0.15
Card 12 Shim Bleed Rate (gpd) 3767.0 925
Card 31 Hold Up Time for Xenon (days) 45.0 77
Card 32 Hold Up Time for Krypton (days) 2.6 6
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¥ 4. Case 2, Case 3, Case b, Case 6° 3| 3st=

7IA A

Nuclide FSARAmendment110 q%3/4
Case?2 Caseb Case3 Caseb
Kr-85m 5.70E+01 5.00E+00 5.70E+01 5.00E+00
Kr-85 3.50E+03 3.50E+03 1.90E+03 1.90E+03
Kr-87 2.10E+01 2.00E+00 2.10E+01 2.00E+00
Kr-88 6.90E+01 4.00E+00 6.90E+01 4.00E+00
Xe-131m 1.60E+03 1.60E+03 1.30E+03 1.30E+03
Xe-133m 9.80E+01 9.80E+01 9.50E+01 9.50E+01
Xe-133 4.50E+03 5.00E+01 4.30E+03 4.60E+01
Xe-135m 7.00E+00 7.00E+00 7.00E+00 7.00E+00
Xe-135 5.10E+02 3.90E+01 5.00E+02 3.80E+01
Xe—-137 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe-138 6.00E+00 2.00E+00 6.00E+00 2.00E+00
1-131 8.60E-02 3.80E-03 8.10E-02 3.50E-03
1-132 4.70E-01 1.40E-01 4.50E-01 1.30E-01
1-133 2.80E-01 5.20E-02 2.70E-01 5.00E-02
1-134 7.70E-01 2.30E-01 7.70E-01 2.30E-01
1-135 5.50E-01 1.20E-01 5.40E-01 1.10E-01
TOTAL 1.04E+04 5.31E+03 8.26E+03 3.40E+03
° - CASE2 [l CASE3
g 7A CASES I:I CASE6
5 10'F
% |
E 10
Xe-131m Xe-133 TOTAL
Xenon & TOTAL
a9 3. Case 2, Case 3, Case b, Case 69
A A2 v
5 I CASE2 [ CASE3 g " B CASE2
2 _ CASES [_]CASE6 = I CASE3
% <) WZZA CASES
3 2 o6} [_1CASE6
5 =
E o b é 02}
10° Co-58 Cs-137 00
Cobalt & Caesium TOTAL
(a) Cobalt & Caesium (b) TOTAL

19 4. CASE 2, CASE 3, CASE 5, CASE 69] 4] A3 vl



3% 5. CASE 2, CASE 3, CASE 5, CASE 6°] a3 3sl= A A3

Nuclide FSAR Amendment110 43%3/4
Case2 Caseb Case3 Caseb

Na-24 4.90E-03 5.37E-03 6.67E-03 7.14E-03
P-32 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cr-51 2.14E-03 2.32E-03 2.92E-03 3.09E-03
Mn-54 1.15E-03 1.25E-03 1.57E-03 1.66E-03
Fe-55 8.73E-04 9.44E-04 1.19E-03 1.25E-03
Fe-59 2.04E-04 2.21E-04 2.78E-04 2.93E-04
Co-58 3.28E-03 3.55E-03 4.47E-03 4.72E-03
Co-60 3.92E-04 4.24E-04 5.34E-04 5.64E-04
Ni-63 0.00E+00 0.00E+00 0.00E+00 0.00E+00
7n-65 3.71E-04 4.02E-04 5.06E-04 5.34E-04
W-187 4.15E-04 4.54E-04 5.66E-04 6.04E-04
Np-239 7.34E-04 8.00E-04 1.00E-03 1.06E-03
Br-84 6.26E-05 6.67E-05 8.52E-05 8.87E-05
Rr-88 1.10E-04 1.02E-04 1.50E-04 1.35E-04
Sr-89 9.75E-05 1.05E-04 1.33E-04 1.40E-04
Sr-90 8.75E-06 9.46E-06 1.19E-05 1.26E-05
Sr-91 6.44E-05 7.06E-05 8.77TE-05 9.38E-05
Y-91m 3.92E-05 4.29E-05 5.34E-05 5.71E-05
Y-91 7.94E-06 8.63E-06 1.08E-05 1.15E-05
Y-93 3.17E-05 3.43E-05 4.32E-05 4.56E-05
7r-95 2.76E-04 2.98E-04 3.76E-04 3.97E-04
Nb-95 2.03E-04 2.19E-04 2.716E-04 2.91E-04
Mo-99 2.40E-03 2.61E-03 3.27E-03 3.47E-03
Tc-99m 2.26E-03 2.46E-03 3.08E-03 3.27E-03
Ru-103 5.23E-03 5.66E-03 7.12E-03 7.52E-03
Rh-103m 5.23E-03 5.66E-03 7.12E-03 7.52E-03
Ru-106 6.57E-02 7.10E-02 8.94E-02 9.44E-02
Rh-106 6.57E-02 7.10E-02 8.94E-02 9.44E-02
Ag-110m 9.38E-04 1.01E-03 1.28E-03 1.35E-03
Ag-110 1.22E-04 1.32E-04 1.66E-04 1.75E-04
Sh-124 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-129m 1.30E-04 1.41E-04 1.78E-04 1.88E-04
Te-129 1.85E-04 1.99E-04 2.53E-04 2.64E-04
Te-131m 3.08E-04 3.37E-04 4.20E-04 4.48E-04
Te-131 6.13E-05 6.67E-05 8.35E-05 8.87E-05
1-131 7.69E-02 8.35E-02 4.84E-03 5.13E-03
Te-132 6.82E-04 7.42E-04 9.29E-04 9.87E-04
1-132 8.54E-03 9.34E-03 4.00E-03 4.27E-03
1-133 6.39E-02 7.00E-02 1.63E-02 1.75E-02
1-134 3.00E-03 3.23E-03 1.23E-03 1.29E-03
Cs-134 1.52E-02 1.43E-02 1.07E-04 9.84E-05
1-135 3.58E-02 3.95E-02 1.03E-02 1.11E-02
Cs-136 1.50E-03 1.42E-03 2.04E-03 1.89E-03
Cs-137 2.03E-02 1.91E-02 1.56E-04 1.44E-04
Ba-137m 1.89E-02 1.78E-02 1.46E-04 1.34E-04
Ba-140 7.90E-03 8.56E-03 1.08E-02 1.14E-02
La-140 1.18E-02 1.28E-02 1.60E-02 1.70E-02
Ce-141 1.02E-04 1.10E-04 1.39E-04 1.46E-04
Ce-143 6.13E-04 6.70E-04 8.35E-04 8.91E-04
Pr-143 1.22E-04 1.32E-04 1.66E-04 1.76E-04
Ce-144 2.83E-03 3.06E-03 3.86E-03 4.07E-03
Pr-144 2.83E-03 3.06E-03 3.86E-03 4.07E-03
all other 6.74E-06 7.27E-06 9.18E-06 9.66E-06
Total 4.34E-01 4.64E-01 2.98E-01 3.16E-01
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