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User’s Manual for EXTREME:
Expert Support Tool for Responding to a Nuclear Emergency

Risk Analysis Research Group

Nuclear Safety Research Center
Nuclear Safety and Emergency Preparedness Institute
Japan Atomic Energy Agency
Tokai-mura, Naka-gun, Ibaraki-ken

(Received June 13, 2025)

When a nuclear emergency occurs at a nuclear power plant (NPP), protective actions such as
evacuation and sheltering are implemented to reduce radiation exposures to the public around the
vicinity areas of the NPP. The necessity of the protective actions should be judged, taking into
account the various types of information from the on-site and the off-site with reflecting the
drastically change of accident situation. Japan Atomic Energy Agency has developed EXTREME
(EXpert support Tool for Responding to a nuclear EMErgency) to enable quick and consistent
assessments for supporting decision-makers during the response phase after a nuclear emergency
occurred. The tool implements simplified models for assessing accident progression, environmental
transport, and radiation doses to the public. This tool is also available as a PC-based graphical user
interface (GUD) for easy operation by users. This report describes the usage of the developed support
tool, focusing on the GUI configuration and the flow of calculations. It is expected that this support
tool will effectively assist decision-makers in making judgments and decisions regarding protective

actions during the response phase in a nuclear emergency.
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F£ A2 HEXGEMEEOHIENA X2 N Y T —4 (1/2)

No. | K/ N —7 i W Wﬂ[%qgh{@‘/ hY N ik
Kr-85 7.03E+12 10.7y (a)
Kr-85m 2.96E+14 4.48h (a)
Kr-87 5.92E+14 76.3 m (a)
Kr-88 8.51E+14 2.84h (a)
1| fHA Xe-131m 1.22E+13 11.9d (a)
Xe-133 2.11E+15 5.25d (a)
Xe-133m 7.40E+13 2.19d (a)
Xe-135 4.07E+14 9.09 h (a)
Xe-138 2.11E+15 14.2 m (a)
1-131 1.04E+15 8.04d (a)
1-132 1.48E+15 2.3 h (a)
2 | fka v FE 1-133 2.11E+15 20.8 h (a)
1-134 2.33E+15 52.6 m (a)
1-135 1.85E+15 6.61h (a)
1-131 1.04E+15 8.04d (a)
1-132 1.48E+15 23 h (a)
3| cEkavE |[1-133 2.11E+15 20.8 h (a)
1-134 2.33E+15 52.6 m (a)
I-135 1.85E+15 6.61h (a)
1-131 1.04E+15 8.04d (a)
I-132 1.48E+15 23 h (a)
4 | pifika vk | 1-133 2.11E+15 20.8h (a)
1-134 2.33E+15 52.6 m (a)
I-135 1.85E+15 6.61h (a)
Cs-134 9.25E+13 2.06 y (a)
) Cs-136 3.70E+13 13.1d (a)
Cs-137 5.92E+13 30 y (a)
Rb-86 5.53E+11 18.7d (b)
Te-127 7.89E+13 9.35h (b)
Te-127m 1.04E+13 | 1.09E+02 d (b)
Te-129 2.72E+14 69.6 m (b)
B ) Te-129m 6.66E+13 33.6d (a)

6 | 7L EE
Te-131m 1.48E+14 30 h (a)
Te-132 1.48E+15 78.2h (a)
Sb-127 7.40E+13 3.85d (a)
Sb-129 4.07E+14 4.32h (a)
Sr-89 1.15E+15 50.5 d (a)
Sr-90 4.44E+13 29.1y (a)
Sr-91 1.37E+15 95 h (a)

7 | Ba/Sr
Sr-92 1.41E+15 2.71h (b)
Ba-139 1.84E+15 82.7m (b)
Ba-140 1.96E+15 12.7d (a)
Xk (a) NUREG-1228 (1988) @ Table 2.2 AD

(b) NUREG/CR-6613, SAND97-0594, Vol.1 (1998) A2
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R A2 FHEHGIAE L WIEN A X R Y R — 5 (212)

No. | REZ/A—7 | K K Wﬂ[%mfwj]‘/ hY Rare ik

Co-58 9.45E+12 70.8d (b)

Co-60 7.22E+12 5.27y (b)

Mo-99 1.96E+15 66 h (a)

s | tram Tc-99m 1.54E+15 6.02 h (b)
Ru-103 1.37E+15 39.3d (a)

Ru-105 8.66E+14 444 h (b)

Ru-106 2.96E+14 | 3.68E+02 d (a)

Rh-105 6.00E+14 35.4h (b)

Ce-141 1.66E+15 32.5d (b)

Ce-143 1.61E+15 33 h (b)

Ce-144 1.04E+15 | 2.84E+02d (a)

o| %y wim Np-239 2.04E+16 2.35d (a)
Pu-238 1.07E+12 87.7y (b)

Pu-239 2.42E+11 | 2.41E+04y (b)

Pu-240 3.056E+11 | 6.54E+03y (b)

Pu-241 5.14E+13 14.4y (b)

Y-90 6.09E+13 64 h (b)

Y-91 1.48E+15 58.5d (a)

Y-92 1.41E+15 3.54h (b)

Y-93 1.60E+15 10.1h (b)

Zr-95 1.62E+15 64 d (b)

Zr-97 1.69E+15 16.9h (b)

Nb-95 1.53E+15 35.1d (b)

10| 9% /4K | La-140 1.96E+15 40.3h (a)
La-141 1.71E+15 3.93h (b)

La-142 1.65E+15 92.5 m (b)

Pr-143 1.58E+15 13.6d (b)

Nd-147 7.07E+14 11 d (b)

Am-241 3.40E+10 | 4.32E+02y (b)

Cm-242 1.30E+13 | 1.63E+02d (b)

Cm-244 7.61E+11 18.1y (b)

ik (a) NUREG-1228 (1988) @ Table 2.2 AD
(b) NUREG/CR-6613, SAND97-0594, Vol.1 (1998) A2
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BEWR (fH)

A1) T. J. McKenna and J. G. Glitter: “Source Term Estimation during Incident Response to
Severe Nuclear Power Plant Accidents”, NUREG-1228 (1988).

A2) D. Chanin, M. L. Young and J. Randall: “Code Manual for MACCS2: Volume 1, User's Guide”,
NUREG/CR-6613, SAND97-0594, Vol.1 (1998).
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