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Development of Dose Calculation Program(DBADOSE) Incorporating
Alternative Source Term Due to Design Basis Accident
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Source terms presented in TID-14844 and Regulatory Guide 1.4 have been used for radiological analysis of
design basis accidents for licensing existing pressurized water reactor (PWR). However, more realistic and
physically-based source terms based on results of study and experiments for about 30 years after the publication of
TID-14844 was developed and presented in NUREG-1465 published by NRC in 1995. In addition, ICRP has been
revising dose concepts and criteria through the publication of ICRP-9, 26, 60 and recommended effective dose
concepts rather than critical organ concept since the publication of ICRP-26. Accordingly, multipurpose computer
program called DBADOSE incorporating aternative source terms in NUREG-1465 and effective dose concepts in
ICRP-60 was developed. Comparison of results of DBADOSE with those of POSTDBA and STARDOSE was
performed and verified and no significant difference and inaccuracy were found. DBADOSE will be used for
evaluation of licensing according to the domestic laws that are expected to be revised in the near future.
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(Ci) 2 (Ci)
LOCA POSTDBA ( 1 LOCA STARDOSE ( 2
Kr-85m | 2.368E+03 2.37E+03 1.00 Kr-85m | 9.460E+02 9.81E+02 0.9
Kr-85 | 9.930E+01 9.92E+01 1.00 Kr-85 | 4.265E+01 4.44E+01 0.96
Kr-87 | 3.373E+03 3.37E+03 1.00 Kr-87 | 1.102E+03 1.15E+03 0.96
Kr-88 | 6.176E+03 6.18E+03 1.00 Kr-88 | 2.359E+03 2.45E+03 0.96
Kr-89 | 3.756E+02 3.77E+02 1.00 Kr-89 | 2.920E+00 2.93E+00 1.00
Xe-131m| 7.917E+01 7.91E+01 100 | Xe131m | 3.397E+01 3.54E+01 0.96
Xe-133m| 5.585E+00 5.58E+00 100 | Xe-133m | 2.385E+00 2.48E+00 0.9
Xe133 | 1.444E+04 1.44E+04 1.00 Xe133 | 6.187E+03 6.45E+03 0.9
Xe-135m| 5.202E+02 5.22E+02 100 | Xe-135m | 4.558E+01 4.93E+01 0.92
Xe135 | 4.399E+03 4.39E+03 1.00 Xe135 | 1.825E+03 1.90E+03 0.9
Xe137 | 6.057E+02 6.02E+02 1.01 Xe137 | 5.843E+00 5.69E+00 1.03
Xe138 | 2.312E+03 2.30E+03 1.01 Xe138 | 1.796E+02 1.92E+02 0.94
1-131 | 6.223E+02 6.41E+02 0.97 1-131 6.808E+02 6.20E+02 1.10
1-132 | 7.233E+02 7.56E+02 0.9 1-132 6.213E+02 5.68E+02 1.09
1-133 | 1.251E+03 1.29E+03 0.97 1-133 1.337E+03 1.22E+03 1.10
1-134 | 9.115E+02 9.64E+02 0.95 1-134 | 5.174E+02 4.74E+02 1.09
1-135 | 1.122E+03 1.16E+03 0.97 1-135 1.133E+03 1.03E+03 1.10
) 1. = (LOCA )/(POSTDBA ) 2 = (LOCA )/(STARDOSE )
4. 720
720 720 (Ci)
LOCA POSTDBA (1 LOCA STARDOSE ( 2

Kr-85m | 6.305E+03 6.31E+03 1.00 Kr-85m | 7.088E+03 7.24E+03 0.98
Kr-85 | 3.967E+02 3.97E+02 1.00 Kr-85 | 1.751E+04 1.82E+04 0.96
Kr-87 | 5.002E+03 5.02E+03 1.00 Kr-87 | 2.730E+03 2.85E+03 0.96
Kr-88 | 1.363E+04 1.37E+04 0.99 Kr-88 | 1.161E+04 1.20E+04 0.97
Kr-89 | 3.756E+02 3.77E+02 1.00 Kr-89 | 2.921E+00 2.93E+00 1.00
Xe-131m| 3.140E+02 3.14E+02 1.00  |Xe131m| 6.866E+03 7.02E+03 0.98
Xe133m| 2.147E+01 2.14E+01 100  [Xe133m| 1.290E+02 1.36E+02 0.95
Xe133 | 5.676E+04 5.67E+04 1.00 Xe133 | 6.921E+05 7.22E+05 0.96
Xe135m| 5.224E+02 5.25E+02 1.00 |Xe135m| 4.774E+01 5.18E+01 0.92
Xe135 | 1.421E+04 1.42E+04 1.00 Xe135 | 2521E+04 2.64E+04 0.95
Xe137 | 6.057E+02 6.02E+02 1.01 Xe137 | 5.843E+00 5.69E+00 1.03
Xe138 | 2.318E+03 2.31E+03 1.00 Xe138 | 1.858E+02 2.13E+02 0.87
1-131 | 1.716E+03 1.66E+03 1.03 1-131 | 1.283E+05 1.16E+05 111
1-132 | 1.120E+03 1.13E+03 0.99 1-132 | 2.991E+03 2.73E+03 1.10
1-133 | 3.191E+03 3.10E+03 1.03 1-133 | 4.195E+04 3.79E+04 111
1-134 | 1.023E+03 1.07E+03 0.96 1-134 | 1.081E+03 9.82E+02 1.10
1-135 | 2.419E+03 2.37E+03 1.02 1-135 | 1.431E+04 1.30E+04 1.10
) 1. = (LOCA )/(POSTDBA ) 2. = (LOCA )/(STARDOSE )

12




5. POSTDBA

LOCA POSTDBA ()
(rem) (rem)

(EAB) TID-14844 1.78E+00 1.81E+00 0.98

1.48E+02 1.53E+02 0.97

ICRP-30 1.38E+00 9.50E-01 1.45

9.20E+01 9.10E+01 1.01

(LP2) TID-14844 1.09E-01 1.09E-01 1.00

2.40E+01 2.30E+01 1.04

ICRP-30 8.17E-02 5.04E-02 1.62

1.62E+01 1.51E+01 1.07

=(LOCA )/(POSTDBA )
6. STARDOSE
LOCA STARDOSE
(rem) (rem)
(EAB) TID-14844 8.11E-01 7.99E-01 1.02
1.59E+02 1.45E+02 1.10
ICRP-30 6.16E-01 6.10E-01 1.01
9.86E+01 9.04E+01 1.09
(LP2) TID-14844 1.56E-01 1.46E-01 1.07
1.07E+02 9.62E+01 1.11
ICRP-30 1.13E-01 1.07E-01 1.06
7.27E+01 6.54E+01 1.11
TID-14844 5.44E-01 6.40E-01 0.85
3.76E+00 3.91E+00 0.96
1.14E+03 1.08E+03 1.05
ICRP-30 3.47E-01 3.99E-01 0.87
1.02E+00 1.07E+00 0.95
7.72E+02 7.34E+02 1.05
=(LOCA )JI(STARDOSE




2 (Ci)
1) 2)
NONLOCA STARDOSE
Kr 85m 8.77E-02 8.89E-02 0.99
Kr 85 4.32E-01 4.36E-01 0.99
Kr 87 4.11E-02 4.27E-02 0.96
Kr 88 1.69E-01 1.72E-01 0.98
Xel3lm 4.76E-01 4.79E-01 0.99
Xel33m 2.74E-02 2.76E-02 0.99
Xel33 2.96E+01 2.98E+01 0.99
Xel35m 2.90E-03 4.10E-03 0.71
Xel35 5.52E-01 5.57E-01 0.99
Xel38 3.06E-03 4.13E-03 0.74
| 131E 8.85E-02 1.00E-01 0.88
| 132E 1.23E-02 1.39E-02 0.88
| 133E 1.14E-01 1.28E-01 0.89
| 134E 3.50E-03 4.08E-03 0.86
| 135E 5.40E-02 6.08E-02 0.89
| 1310 1.84E-01 2.23E-01 0.82
| 1320 2.68E-02 3.21E-02 0.83
| 1330 2.38E-01 2.87E-01 0.83
| 1340 7.95E-03 9.86E-03 0.81
| 1350 1.15E-01 1.38E-01 0.83
Csl34 4.14E-04 4.22E-04 0.98
Cs136 7.37E-05 7.50E-05 0.98
Cs137 5.62E-04 5.73E-04 0.98
1HE= , 0= 2) = (NONLOCA Y/(STARDOSE )
8.
( ) (rem)
NONLOCA STARDOSE )

3.83E-04 3.57E-04 1.07

8.37E-03 7.93E-03 1.02

1.65E-04 1.63E-04 1.02

3.83E-03 3.78E-03 1.05

1.40E-04 1.37E-04 1.01

1.05E-03 1.03E-03 1.01

) = (NONLOCA Y/(STARDOSE )
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