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VIENNA, 2009.

This translation has been prepared by Nuclear and Industrial Safety
Agency, and Ministry of Education, Culture, Sports, Science and
Technology. The authentic version of this material is the English
language version distributed by the IAEA or on behalf of the IAEA by
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responsibility for the accuracy or quality or authenticity or
workmanship of this translation and its publication and accepts no
liability for any loss or damage, consequential or otherwise, arising
directly or indirectly from the use of this translation.

C. COPYRIGHT NOTICE: Permission to reproduce or translate the
information contained in this publication may be obtained by writing to
the International Atomic Energy Agency, Wagramer Strasse 5, P. O.
Box 100, A-1400 Vienna, Austria.
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131

IAEA TECDOC-162 [15]

14

— 3.3 x 104 m?3/s
Dinh

50 [15]
1.5 X 103 m/s
50

(Vg)

BSS[14]

102 m/s

Dgnd, Sv/Bq m™
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Bq -s/m?

Dtot=Q X (Dinh-

131]
1.3

Unat

Unat
235 2380
50
1.4
1

X Bq
(Dtot)
+ Vg . Dgnd)
Dtot / (Q X)
BSS[14] Unat
234J 235U 238U 489 2.2 489 234
1
IAEA TECDOC-1162[15]
131

14 15 16 INES

155



14

1311
SviBq 14
Am-241 2.70E-05 2454.5
Co-60 1.70E-08 1.5
Cs-134 9.60E-09 0.9
Cs-137 6.70E-09 0.6
H-3 1.80E-11 0.002
I-131 1.10E-08 1.0
Ir-192 4.90E -09 0.4
Mn-54 1.20E-09 0.1
Mo-99 5.60E-10 0.05
P-32 2.90E-09 0.3
Pu-239 3.2E-05 2909.1
Ru-106 3.50E-08 3.2
Sr-90 7.70E-08 7.0
Te-132 3.00E-09 0.3
U-235(S)a 6.10E-06 554.5
U-235(M)a 1.80E-06 163.6
U-235(F)a 6.00E-07 54.5
U-238(S)a 5.70E-06 518.2
U-238(M)a 1.60E-06 145.5
U-238(F)a 5.80E-07 52.7
Upat 6.25E-06 567.9
a S F
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50

50 1311
[14]
[15]
Sv per Sv per Sv per Sv per Sv per
Bq.m™2 Bq. . 3 Bq Bq.s.m3 Bqg.s.m3
Am-241 6.40E-06  1.01E-08  9.60E-05 3.17E-08 4.17E-08 8100
Co-60 1.70E-07  2.55E-10  3.10E-08 1.02E-11 2.65E-10 51
Cs-134 5.10E-09  7.65E-11  2.00E-08 6.60E-12 1.43E-11 2.8
Cs-137 1.30E-07  1.95E-10  3.90E-08 1.29E-11 2.08E-10 40
H-3 0.00E+00  0.00E+00  2.60E-10 8.58E-14 8.58E-14 0.020
I-131 2.70E-10  2.70E-12  7.40E-09 2.44E-12 5.14E-12 1.0
Ir-192 4.40E-09  6.60E-09 6.60E-09 2.18E-12 8.78E-12 1.7
Mn-54 1.40E-08  2.10E-11  1.50E-09 4.95E-13 2.15E-11 4.2
Mo-99 6.10E-11  9.15E-14  9.90E-14 3.27E-13 4.18E-13 0.08
P-32 6.80E-12  1.02E-14  3.40E-09 1.12E-12 1.13E-12 0.22
Pu-239 8.50E-06  1.28E-08  1.20E-04 3.96E-08 5.24E-08 10000
Ru-106 4.80E-09  7.20E-12  6.60E-08 2.18E-11 2.90E-11 5.6
Sr-90 2.10E-08  3.15E-11  1.60E-07 5.28E-11 8.43E-11 16
Te132 6.90E-10  1.04E-12  2.00E-09 6.60E-13 1.70E-12 0.33
U235(8)a 1.50E-06  2.25E-09  8.50E-06 2.81E-09 5.06E-09 980
U235(M)a  1.50E-06  2.25E-09  3.10E-06 1.02E-09 3.27E-09 640
U235(F)a 1.50E-06  2.25E-09  5.20E-07 1.72E-10 2.42E-09 470
U238(S)a 1.40E-06  2.10E-09  8.00E-06 2.64E-09 4.74E-09 920
U238(M)2  1.40E-06  2.10E-09  2.90E-06 9.57E-10 3.06E-09 590
U238(F)a 1.40E-06  2.10E-09  5.00E-07 1.65E-10 2.27E-09 440
Unat 1.80E-06  2.70E-09  1.04E-05 3.42E-09 6.12E-09 1200
0)
a S M F
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16

Am-241 2000 8000
Co-60 2 50
Cs-134 0.9 3
Cs-137 0.6 40

H-3 0.002 0.02
I-131 1 1
Ir-192 0.4 2
Mn-54 0.1 4
Mo-99 0.05 0.08
P-32 0.3 0.2

Pu-239 3000 10000
Ru-106 3 6
Sr-90 7 20
Te-132 0.3 0.3

U-235(8) 600 1000
U-235(M) 200 600
U-235(F) 50 500
U-238(S) 500 900
U-238(M) 100 600
U-238(F) 50 400

Unat 600 1000

M
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2.3.1

1.1
[10]
17
1.2
RBE 18
RBE 19
RBE 20 IAEA EPR-D- 2006 [5]
17.
Gy
0.5 0
1 0
1.5 5
5
3 15- 30
6 50
10 90
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18. RBE

(Gy)
a 25
10°
( b) 1P
a) 100 cm2 0.5cm
b)
1 Gy IAEA-TECDOC-1432 [8] 1-3
c) 100 cm?
40 mg/cm2 0.4 mm
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19. RBE
Gy d
0.2¢
a,b 92 30
30 30
20 30
2e 365f
a
b Z 89 90
2
c 7 90
d Z 89
e [9] A
f Te
365
365
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20. RBE
a RBE
y 1
n 3
b
B 1
o 2
B 1
o 7
B 1
Gl o o°
n 3
d B 1
0.2
e
1
f B l
By
100 cm? [9] [10] [11]
(305) (306) (310) [12] 3.4.1 0.4 mm
131T  129] 125] 124] 123
5 [9]
-131
100 cm? 0.5cm
[8,13]
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[l D

IAEA [1] (5]
D D

D1
D2

D D1 D2

D

2 D2 ( 21) 4 D (

22)
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21 D,
D,
TBq
Am-241 6.E-02
Am-241/Be 6.E-02
Au-198 3.E+01
Cd-109 3.E+01
Cf-252 1.E-02
Cm-244 5.E-02
Co-57 4.E+02
Co-60 3.E+01
Cs-137 2.E+01
Fe-55 8.E+02
Gd-153 8.E+01
Ge-68 2.E+01
H-3 2.E+03
I-125 2.E-01
I-131 2.E-01
Ir-192 2.E+01
Kr-85 2.E+03
Mo-99 2.E+01
Ni-63 6.E+01
P-32 2.E+01
Pd-103 1.E+02
Pm-147 4.E+01
Po-210 6.E-02
Pu-238 6.E-02
Pu-239/Be 6.E-02
Ra-226 7.E-02
Ru-106(Rh-106) 1.E+01
Se-75 2.E+02
Sr-90(Y-90) 1.E+00
Tc-99m 7.E+02
T1-204 2.E+01
Tm-170 2.E+01
Yb-169 3.E+01
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22
D

TBq
Am-241 6.E-02
Am-241/Be 6.E-02
Au-198 2.E-01
Cd-109 2.E+01
Cf-252 2.E-02
Cm-244 5.E-02
Co-57 7.E-01
Co-60 3.E-02
Cs-137 1.E-01
Fe-55 8.E+02
Gd-153 1.E+00
Ge-68 7.E-01
H-3 2.E+03
I-125 2.E-01
I-131 2.E-01
Ir-192 8.E-02
Kr-85 3.E+01
Mo-99 3.E-01
Ni-63 6.E+01
P-32 1.E+01
Pd-103 9.E+01
Pm-147 4.E+01
Po-210 6.E-02
Pu-238 6.E-02
Pu-239/Be 6.E-02
Ra-226 4.E-02
Ru-106(Rh-106) 3.E-01
Se-75 2.E-01
Sr-90(Y-90) 1.E+00
Tc-99m 7.E-01
T1-204 2.E+01
Tm-170 2.E+01
Yb-169 3.E-01
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(1] [b]

1/D = Y £i/D;
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I AEA [1]

23 «C )

1 (RTG) Sr-90, Pu-238
Co-60, Cs-137
Co-60, Cs-137

Co-60

2 Co-60, Se-75, Ir-192,Yb-169, Tm-170

Co-60, Cs-137, Ir-192

Co-60, Cs-137
Co-60, Cs-137

Cs-137, Cf-252

Cs-137

Am-241/Be, Cs-137, Cf-252

4 [-125, Cs-137, Ir-192, Au-198, Ra-226, C£-252

- Kr-85, Sr-90, Cs-137,Am-241, Pm-147, Cm-244

Cs-137, Ra-226, Am-241/Be, C{-252

Cd-109, I-125, Gd-153, Am-241

Po-210, Am-241
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23

(PET)

Sr-90, Ru/Rh-106, Pd-103

Fe-55, Cd-109, Co-57
Ni-63, H-3
Co-57

Ge-68
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INES

INSAG-10[ - ] INES
INSAG-10
INES

[I-1] INTERNATIONAL NUCLEAR SAFETY ADVISORY GROUP, Basic Safety Principles for
Nuclear Power Plants, Safety Series No. 75-INSAG-3, IAEA, Vienna (1999).

[I-2] INTERNATIONAL NUCLEAR SAFETY ADVISORY GROUP, Defence in Depth in Nuclear
Safety, INSAG-10, IAEA, Vienna (1996).
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absorbed dose
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additional factors

annual dose

authorized
facilities

(authorized limit)

basic rating

common cause
failure

confinement
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[16]
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defence-in-depth

deterministic effect

dose

dose constraint

dose limit

effective dose
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RBE
Hr
Wx
0.01 Sv

INSAG-10 [17]
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equivalent dose

Drr
Wr

0.01 Sv

event

exposure

Wr

[16]

Hrr

1 J/kg
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external exposure

234 2350 239Pu  241Pu
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high integrity safety
layer
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(highly reliable safety
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incident
INES
3
initiator (initiating 1
event)
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internal exposure

Investigation
level

operability of a
safety function
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Operational Limits [16]
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operating personnel

operator
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orphan source
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radiation source

radioactive material

radioactive source
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barriers
RBE
R R,
AD, =) Dy xRBE :
RBE-weighted R
absorbed dose DR, T
RBE®; T
RBE
Gy-Eq
RBE
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Jkg
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