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ABSTRACT

According to the Article 10 of " Nuclear Reactor Facilities Regulation
Act |, the Article 7 of " Enforcement Rules for the Implementation of Nuclear
Reactor Facilities Regulation Act ;, and the Article 3 of " Enforcement Rules
for the lonizing Radiation Protection Act ; , Taiwan Power Company should
regularly summit the radioactive gaseous and liquid effluents reports to the
competent authority for review.

For this year, two units are in decommissioning and all calculated doses
at site boundary in 2022 are significantly lower than the designed limits, they
are listed as following: two units are in decommissioning and due to no noble
gases released in gaseous effluents, the doses of critical group from each unit
are zero. The equivalent doses of critical group due to iodine, particulate and
tritium which released in gaseous effluents from unit 1 and unit 2 are
1.74E-02 pSv and 5.72E-02 pSv. In addition, the effective dose of critical
group due to liquid effluents released from unit 1 and unit 2 are 1.79E-01 uSv
and 1.08E-01uSv, the equivalent dose due to liquid effluents released from
unit 1 and unit 2 are 1.25E+00uSv and 7.47E-01uSv.

Dose Effective Dose (uSv) Equivalent Dose (uSv)
Designed Designed
Dose Limits Ratio Dose Limits Ratio
Item a b a/b C d c/d
e o 50 0 |174E:02' | 150 | 1.16E-04
el o 50 0 |572E-02| 150 | 3.81E-04
Liquid (1) | 1.79E-01 30 5.97E-03 | 1.25E+00 100 1.25E-02
Liquid(I1) | 1.08E-01 30 3.60E-03 | 7.47E-01 100 7.47E-03
[:unitl Il:unit2

1 According to the " 744t & 2 4% 45 48/ £ 7 7+ #. 4" issued by the ROCAEC in January 1990 and the dose assessment model
specified in the U.S. NRC regulatory guide R.G.1.109, the evaluation of the effective dose for the release of radioactive gases from NPP
considers contributions from noble gases. Additionally, organ equivalent doses consider contributions from iodine, tritium, and
particulates. Since noble gases are not released after the decommissioning, the result for effective dose is zero. Moreover, the organ
equivalent dose from unit 1 and unit 2 are 1.74E-02 uSv and 5.72E-02 pSv this year, calculated based on contributions from tritium.
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91 2.15E+09 2.64E+04 1.20E+11
92 7.71E+08 <MDA 4.22E+10
93 6.36E+08 <MDA 3.47E+10
94 7.64E+08 <MDA 5.46E+10
95 2.82E+08 <MDA 3.17E+10
96 3.78E+08 <MDA 3.23E+10
97 8.83E+08 <MDA 3.44E+10
98 4.90E+08 <MDA 3.65E+10
99 6.11E+08 1.17E+06 1.27E+11
100 3.02E+08 <MDA 6.81E+10
101 6.38E+08 9.72E+05 6.67E+10
102 2.94E+08 <MDA 2.11E+10
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103 1.73E+08 6.74E+03 4.48E+10
104 1.97E+09 6.37E+04 5.76E+10
105 3.79E+08 <MDA 9.97E+10
106 1.12E+08 <MDA 1.49E+11
107 2.90E+07 <MDA 6.88E+10
108 1.77E+07 <MDA 1.52E+10
109 1.50E+07 <MDA 1.15E+10
110 9.70E+07 <MDA 4.,08E+09
111 6.00E+08 <MDA 9.31E+09

-~ EHe w107 £ 127 108 & 7 7 @%% REARIEE T o

% 6.1 10 £ Pk B (H e s )
P Bk
102 1.86E+04
103 1.84E+04
104 1.64E+04
105 1.68E+04
106 1.18E+04
107 1.22E+04
108 9.66E+03
109 1.17E+04
110 7.62E+03
111 9.92E+03
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Ar-41

Kr-85m

Kr-88

Xe-131m

Xe-133

Xe-133m

Xe-135

Xe-135m

Xe-138

R =21
S 1

-~ #

1-131

1-133

1-135

i 21
Y B

Z -~ dk

Ag-110m

Ba-La-140

Co-60

Cs-134

CS-137

Mn-54

Sr-89

Sr-90
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Ar-41

Kr-85m

Kr-87

Kr-88

Xe-131m

Xe-133

Xe-133m

Xe-135

Xe-135m

Xe-138

-~ #

1-131

1-133

1-135

i 21
Y B

Z -~ dk

Ag-110m

Ba-La-140

Co-60

Cs-134

CS-137

Mn-54

Sr-89

Sr-90
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-33-

- Pra TR 1L E s R aR 2
Foic § 112 # 87 22 p ¢45F % 1120012113 5L i &



%9

111 # 3 9F b {4

ot

— A

B N

Ar-41

Kr-85m

Kr-87

Kr-88

Xe-131m

Xe-133

Xe-133m

Xe-135

Xe-135m

Xe-138

g 2L
N F

-

131

1-133

1-135

g 2L
S F

=~ pok

Ag-110m

Ba-La-140

Co-60

Cs-134

Cs-137

Mn-54

Sr-89

Sr-90
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AE
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N-13
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< 5 £ % - B - B EdP
#ree LEE | CER ) SRS }ﬁi ; ;;;;l g F?‘;; F?‘;; ﬂ%’w—&
- AHA R AR (Bg)
Ar-41 <MDA | <MDA |<MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Kr-85m <MDA | <MDA |<MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Kr-87 <MDA | <MDA |<MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Kr-88 <MDA | <MDA |<MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Xe-13lm | <MDA | <MDA |<MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Xe-133 <MDA | <MDA |<MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Xe-133m | <MDA | <MDA |<MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Xe-135 <MDA | <MDA |<MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Xe-135m | <MDA | <MDA |<MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Xe-138 <MDA | <MDA |<MDA | <MDA | <MDA | <MDA | <MDA | <MDA

~ R

1-131 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
1-133 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
1-135 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
=~
Ag-110m | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Ba-La-14 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Co-60 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Cs-134 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Cs-137 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Mn-54 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Sr-89 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Sr-90 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
T~
H-3 8.86E+06 | 2.36E+10 | 7.77E+10 | <MDA | <MDA | <MDA | <MDA | <MDA
I~§-13
N-13 <MDA | <MDA |<MDA | <MDA | <MDA | <MDA | <MDA | <MDA
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P BN - B =B

- AR FE G #2cg (Bg)
Ar-41 <MDA <MDA <MDA
Kr-85m <MDA <MDA <MDA
Kr-87 <MDA <MDA <MDA
Kr-88 <MDA <MDA <MDA
Xe-131m <MDA <MDA <MDA
Xe-133 <MDA <MDA <MDA
Xe-133m <MDA <MDA <MDA
Xe-135 <MDA <MDA <MDA
Xe-135m <MDA <MDA <MDA
Xe-138 <MDA <MDA <MDA
I

1-131 <MDA <MDA <MDA
1-133 <MDA <MDA <MDA
1-135 <MDA <MDA <MDA
=~ ok
Ag-110m <MDA <MDA <MDA
Ba-La-140 <MDA <MDA <MDA
Co-60 <MDA <MDA <MDA
Cs-134 <MDA <MDA <MDA
Cs-137 <MDA <MDA <MDA
Mn-54 <MDA <MDA <MDA
Sr-89 <MDA <MDA <MDA
Sr-90 <MDA <MDA <MDA
o~

H-3 8.86E+06 2.36E+10 7.77E+10
7 ~%-13

N-13 <MDA <MDA <MDA
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Ag-110m

Co-58

Co-60

2.68E+05

2.17E+05

3.61E+05

2.23E+05

2.56E+06

1.27E+05

1.10E+05

6.27E+06

Cr-51

Cs-134

Cs-137

1.33E+05

3.05E+04

5.76E+04

7.01E+03

2.14E+05

2.83E+05

5.58E+04

4.49E+04

1.41E+05

1.36E+06

Fe-55(%)

2.15E+08

1.06E+08

1.61E+07

2.76E+07

3.65E+08

1-132

1-133

1-134

Mn-54

Mn-56

Nb-97

Sh-124

Sr-89(%)

Sr-90(%)

2L
S

4.01E+05

2.47E+05

2.15E+08

2.30E+05

2.77TE+06

1.07E+08

7.20E+05

5.55E+05

1.36E+05

1.71E+05

2.78E+07

3.72E+08

- R RS

Xe-135 |

- A=
= ™ iy

H-3

| 4.67E+08 | 4.86E+08 | 340E+08 | 4.01E+08 | 2.99E+09 | 1.29E+09

8.42E+07 | 1.28E+08 | 2.51E+08 | 5.81E+07 | 9.08E+07 | 1.40E+09 | 7.98E+09

s

M a

2.Fe-55 ~ Sr-89 ~ Sr-90 & % A 45 i -

- i

g

-37 -

¢ 7 (GRBRE ~— 5L 2B RE o BAKITE) PR 2 — 2 PE .

P

E S

TR 1L & s TR 2
Foic € 112 £8 % 22 p 455 % 1120012113 3L % &




% 13
o -

I

111 # - 2 4%

7

T A

oAk

B %
.

Ag-110m

A

Co-58

Co-60

3.10E+05

3.42E+05

Cr-51

3.97E+05

2.49E+05

3.12E+05

2.21E+05

1.52E+05

1.57E+06

5.68E+06

Cs-134

Cs-137

Fe-55(%)

9.33E+04

3.69E+04

1.43E+05

1.85E+04

7.59E+04

3.74E+04

2.7T7TE+05

2.7TTE+05

1-132

1.06E+08

6.88E+07

1.61E+07

3.67E+06
2.76E+07

4.32E+06

1-133

2.18E+08

1-134

Mn-54

Mn-56

Nb-95

Nb-97

Sh-124

Sr-89(%)

Sr-90(%)

2L
e

4.03E+05

= ~BfEZ

Bits 18

1.06E+08

2.49E+05

3.49E+05

6.56E+05

5.38E+05

2.97E+05

1.89E+05

3.31E+07

2.28E+08

Xe-135

Z

H-3

‘ 1.53E+08 ‘ 1.43E+08 ‘ 1.32E+08 ‘ 1.31E+08 ‘ 8.84E+07 ‘ 1.12E+08 ‘ 7.98E+07 ‘ 1.17E+08 ‘ 1.35E+08 ‘ 5.24E+07 ‘ 5.33E+07 ‘ 1.36E+08 ‘ 1.33E+09

-- % 1 <MDA -

2.Fe-55 ~ Sr-89 ~ Sr-90 & % A 45 i -
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- ~AHZEM AT (Bg)
Ag-110m| <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Co-58 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Co-60 2.94E+06 | 2.36E+06 | 6.61E+06 | <MDA | <MDA | <MDA
Cr-51 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Cs-134 <MDA | 2.77E+05 | <MDA | <MDA | <MDA | <MDA
Cs-137 6.22E+05 | 3.58E+06 | 1.44E+06 | <MDA | 3.70E+04 | <MDA
F-18 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Fe-55 2.16E+08 | 6.91E+07 | 1.47E+08 | 6.81E+06 | 4.02E+06 | 1.40E+08
Fe-59 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
1-131 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
1-132 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
1-133 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
1-134 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Mn-54 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Mn-56 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Nb-95 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Nb-97 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Sh-124 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Sr-89 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Sr-90 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
S RBREREFFH
Xe-135 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
=N
H-3 7.01E+09 | 3.60E+08 | 2.32E+07 | 1.95E+07 | 3.34E+07 | 1.87E+09
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% 15 111 & i B ok 0 & 53 4
P - 5L = B
AR ERTRLY. ¥ #xE (BQg)
Ag-110m <MDA <MDA
Co-58 <MDA <MDA
Co-60 6.27E+06 5.68E+06
Cr51 <MDA <MDA
Cs-134 <MDA 2.77E+05
Cs-137 1.36E+06 4.32E+06
F-18 <MDA <MDA
Fe-55 3.65E+08 2.18E+08
Fe-59 <MDA <MDA
1-131 <MDA <MDA
1-132 <MDA <MDA
1-133 <MDA <MDA
1-134 <MDA <MDA
Mn-54 <MDA <MDA
Mn-56 <MDA <MDA
Nb-95 <MDA <MDA
Nb-97 <MDA <MDA
Sb-124 <MDA <MDA
Sr-89 <MDA <MDA
Sr-90 <MDA <MDA
f2% Rt 5 W
Xe-135 <MDA <MDA
H-3 7.98E+09 1.33E+09
w o~ T IOR AR g
(m3/ sec) 1.34E+01 1.21E+01
il— BB e 7 GRRRY - B BTG RE  RAGRITEN) E#kr 2 —Lpang
2R e 7 (GRRRE ~ - BLE CBLRF G o BARJTR) Epkr 2 —Lpacg
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7 A E
i e F i
= {+ - -
#% e - B R ®
7 A
B g 0.00E+00 0.00E+00
( #a » )
Ew
, 50 50
(s &)
g KL 0.00E+00 0.00E+00
= &4 5 fg b
r ' 0.00E+00 0.00E+00
(>3 )
Ewa
100 100
(>3 )
g7 AL 0.00E+00 0.00E+00
AR S
, 0.00E+00 0.00E+00
(#H&~3 )
E® R
200 200
(> 7)
B2 i k3L 0.00E+00 0.00E+00
Wk E LT E)E A SRS T TR A A G MR AT AR R S S f
B L EEHEELLT
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o o @
S N N
i 2 - B O# - B
® F Lol 9;11 bl ’ijl
MR E T (e & &) (#e @ 2 )
BT 0.00E+00 0.00E+00
| T 9.36E-03 3.08E-02
¢ % 2.78E-05 9.16E-05
Y 7.99E-03 2.63E-02
2 2k 1.74E-02 5.72E-02
B ERFE
150 150
(a2 )
B E 2 1.16E-04 3.81E-04
i

Lo g meth- ~ S 5% > BB A MAEMET S RAE G AL HE
i;’w;%% SR - BB ER ST AE ?f)%%ﬁi@ °

2. AE PG P & F K EPA (2002), Federal Guidance Report 13 » & %463 & i fi
2 B EE Glcs 0.0 &z R R EETR e % 5 000

3. AR AL KRETL B2 F AT BT AEREEHIDTS S
(BATRA), EFFREFACEAZ S o - v Z B A MEENE BT
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P hp s Fig #

ﬁ& Q_E_ - %'fu #ﬁ

& a0 H 8 FooeRE TR EAE
Ag 2 1.18E-04 1.18E-04

% kil - 5 i

BREH B 7 2eH & TR gaE
Ag 3.87E-04 3.87E-04
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% 19 111 S b Bk P 2id & B4R a2

Bk - B R
_ FoooRE | MERERAIE | GooRE | RRE AL
MR %2 T (fea ) (fca 2) (fea ) (fd )
Ao 8.08E-02 5.67E-01 4.85E-02 3.39E-01
F R LA 9.71E-02 6.80E-01 5.83E-02 4.07E-01
S 3 1.39E-04 8.16E-04 9.17E-05 4.94E-04
g v 8.99E-04 8.55E-04 8.26E-04 7.85E-04
PR 0.00E+00 0.00E+00 0.00E+00 0.00E+00
& 1.79E-01 1.25E+00 1.08E-01 7.47E-01
ERFUE 30 100 30 100
B 5.97E-03 1.25E-02 3.60E-03 7.47E-03
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2+ a3 B 2F 2l i

- (s ) B s )
66 3.61E-03 0.00072% 500
67 1.50E+01 3.000% 500
68 4.16E+01 8.320% 500
69 2.14E+02 42.800% 500
70 7.49E+01 14.980% 500
71 2.12E+01 4.240% 500
72 7.65E+01 15.300% 500
73 4.26E+01 8.520% 500
74 6.40E+00 1.280% 500
75 6.88E+01 13.760% 500
76 1.74E+01 3.480% 500
77 9.41E+00 9.410% 100
78 8.33E-01 0.833% 100
79 5.60E-01 0.560% 100
80 5.60E-02 0.056% 100
81 4.48E-01 0.448% 100
82 6.60E-02 0.066% 100
83 6.00E-02 0.060% 100
84 7.10E-02 0.071% 100
85 4.30E-02 0.043% 100
86 9.50E-03 0.010% 100
87 2.94E-03 0.0003% 100
88 2.58E-04 0.0002% 100
89 1.59E-04 0.00002% 100
90 1.95E-05 0.00002% 100
91 2.24E-05 0.00003% 100
92 2.60E-05 0.00039% 100
93 3.86E-04 0.00000% 100
94 1.40E-04 0.00014% 100
95 1.20E-03 0.00120% 100
96 1.34E-03 0.00130% 100
97 1.37E-03 0.00137% 100
98 3.40E-03 0.00340% 100
99 1.89E-02 0.00197% 100
100 2.86E-03 0.00286% 100
101 1.12E-03 0.00112% 100
102 2.36E-03 0.00236% 100
103 2.48E-03 0.00248% 100
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104 7.20E-04 0.00072% 100
105 9.58E-04 0.00096% 100
106 5.74E-04 0.00057% 100
107 0.00E+00 0.00000% 100
108 0.00E+00 0.00000% 100
109 0.00E+00 0.00000% 100
110 0.00E+00 0.00000% 100
111 0.00E+00 0.00000% 100
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. 3 A % E
66 8.30E-01 0.55% 150
67 7.01E+01 46.73% 150
68 5.14E+01 34.27% 150
69 4.04E+01 26.93% 150
70 5.52E+00 3.68% 150
71 1.29E+00 0.86% 150
72 6.00E-01 0.40% 150
73 2.66E-01 0.18% 150
74 5.54E-01 0.37% 150
75 5.06E-01 0.34% 150
76 6.03E-01 0.40% 150
7 2.10E+00 3.50% 60
78 2.62E+00 4.37% 60
79 2.20E+00 3.67% 60
80 3.41E-01 0.57% 60
81 1.70E-01 0.28% 60
82 1.09E-01 0.18% 60
83 1.89E-01 0.32% 60
84 1.44E-01 0.24% 60
85 1.22E-01 0.20% 60
86 1.13E-01 0.19% 60
87 9.79E-02 0.16% 60
88 1.07E-01 0.18% 60
89 1.90E-01 0.32% 60
90 1.32E-01 0.22% 60
91 9.78E-02 0.16% 60
92 3.56E-02 0.06% 60
93 1.87E-02 0.03% 60
94 1.19E-01 0.20% 60
95 4.02E-02 0.07% 60
96 5.55E-02 0.09% 60
97 5.87E-01 0.98% 60
98 2.05E-01 0.34% 60
99 1.43E-01 0.24% 60
100 6.67E-02 0.11% 60
101 1.17E-01 0.19% 60
102 6.87E-02 0.11% 60
103 3.45E-02 0.06% 60
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# &%ﬁfis - A
104 2.42E-01 0.40% 60
105 3.76E-02 0.06% 60
106 1.57E-02 0.03% 60
107 8.48E-03 0.01% 60
108 7.21E-03 0.01% 60
109 8.04E-03 0.01% 60
110 3.77E-02 0.06% 60
111 2.87E-01 0.48% 60
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