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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 2019 are significantly lower than the designed limits, they
are listed as following: 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 2.56E-02 puSv and 5.94E-02 pSv. In
addition, the effective dose of critical group due to liquid effluents released
from unit 1 and unit 2 are 4.52E-03 uSv and 2.69E-03 uSv, the equivalent
dose due to liquid effluents released from unit 1 and unit 2 are 1.11E-02 uSv

and 1.66E-02 uSv.

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 0 50 0 | 256E-02 | 150 | 1.71E-04
SEOE 0 50 0 |594E-02 | 150 | 3.96E-04
Liquid (1) | 4.52E-03 30 151E-04 | 1.11E-02 100 1.11E-04
Liquid(I) | 2.69E-03 30 8.97E-05 | 1.66E-02 100 1.66E-04
I:unitl
Il:unit2
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o~

H-3 1.86E+07 4.72E+10 1.09E+11
7~%-13

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

Co-58

Co-60

7.78E+04

2.48E+06

3.43E+05

1.06E+05

3.90E+04

5.27E+04

3.42E+06

Cr-51

Cs-134

Cs-137

2.17E+06

2.03E+05

2.09E+05

2.60E+04

1.50E+04

7.89E+04

4.10E+04

3.07E+06

Fe-55(%)

6.37E+04

9.82E+05

1.12E+06

1.50E+06

3.67E+06

1-132

1-133

1-134

Mn-54

1.06E+04

1.06E+04

Mn-56

Nb-97

Sh-124

Sr-89(%)

Sr-90(%)

2L
S

7.78E+04

4.73E+06

5.46E+05

3.15E+05

2.95E+05

2.01E+05

7.84E+04

1.18E+05

1.59E+06

1.02E+07

Z S BRZ

RiFF M

Xe-135 |

|

|

| |

- A=
= > i}y

H-3

| 211E+08 | 8.75E+07 | 2.46E+08

| 1.07E+09 | 5.01E+08 | 1.90E+08 | 8.86E+08 | LOOE+09 | 3.94E+09 | 3.62E+08 | 2.32E+08 | 4.11E+09 | 1.28E+10

o~

|

|

| |

# 1 <MDA -

2~ Fe-55~Sr-89~Sr-90 : F A {7424 -
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Ag-110m | ----- [ e [ e [ e [ e [ e

Co-58 | - | e | e | e | e | s

Co-60 6.34E+04 | 2.53E+04 | 5.66E+04 | 8.18E+04 | 1.30E+05 | 8.00E+04 | 5.17E+04 | 4.13E+05 | 2.47E+05 | 4.35E+04 | 4.97E+04 | 5.43E+04 | 1.30E+06

Cr-51

Cs-134

Cs-137 | e | e | e | e | e | e 159E+04 | 3.23E+05 | 3.20E+04 | 4.62E+03 | —oomom | - 3.T7TE+05

Fe-55(%) 6.37E+04 9.82E+05 1.12E+06 3.68E+06 | 5.85E+06

(T2 IR [ [ ([

5T JONN NN U [ [N P N —

(I N U [ (OO (S (N o (S o ——

MN-54 | e | e 2k 7)1 [N [ e T 2.32E+04

Mn-56 | s [ e | e ] e | e | e

B o s e (R

ND-97 | s | e | e | e | e | s LOIE+04 | coeeee | eeeees 1.01E+04
0151/ N R [N (O N (N (NS ——
s-89(%) | | | e ] e
s90(%) | | | e ] e

21

B3 6.34E+04 2.53E+04 1.44E+05 8.18E+04 1.30E+05 1.06E+06 7.76E+04 | 7.36E+05 1.40E+06 | 4.81E+04 | 4.97E+04 | 3.74E+06 7.56E+06
SRR R

Xe135 | | | | | [ [ [ [ | | | |

S

1

H-3 ‘ 1.91E+08 ‘ 4.75E+07 ‘ 1.97E+08 ‘ 7.82E+07 ‘ 8.49E+07 ‘ 7.06E+07 ‘ 1.51E+08 ‘ 9.51E+07 ‘ 4.48E+08 ‘ 6.49E+07 ‘ 8.01E+07 ‘ 9.17E+08 ‘ 2.43E+09

PR e — p— p— p— p— p— p— p— p— p— g

EE R % <MDA - 2~ Fe-55~Sr-89~5r-90 5 £~ 474248 -
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Ag-110m| <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Co-58 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Co-60 3.39E+06 | 1.27E+06 | 5.79E+04 | <MDA | <MDA | <MDA
Cr-51 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Cs-134 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Cs-137 | 3.05E+06 | 3.61E+05 | <MDA | <MDA | 318E+04 | <MDA
F-18 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Fe-55 <MDA | 218E+06 | <MDA |7.72E+05 | 6.56E+06 | <MDA
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 1.06E+04 | 2.32E+04 | <MDA | <MDA | <MDA | <MDA
Mn-56 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Nb-95 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Nb-97 <MDA | 1.01E+04 | <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 BREREFFH
Xe-135 <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
=]
H-3 1.20E+10 | 1.65E+09 | 8.20E+06 | 4.10E+04 | 0.00E+00 | 1.56E+09
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Pk - Bt T
- AR FAPR #2g (Bq)
Ag-110m <MDA <MDA
Co-58 <MDA <MDA
Co-60 3.42E+06 1.30E+06
Cr-51 <MDA <MDA
Cs-134 <MDA <MDA
Cs-137 3.07E+06 3.77E+05
.18 <MDA <MDA
Fe-55 3.67E+06 5.85E+06
Fe-50 <MDA <MDA
1131 <MDA <MDA
1132 <MDA <MDA
1-133 <MDA <MDA
ey <MDA <MDA
Mn-54 1.06E+04 2.32E+04
Mn-56 <MDA <MDA
Nb-95 <MDA <MDA
Nb-97 <MDA 1.01E+04
Sh-124 <MDA <MDA
Sr-89 <MDA <MDA
5r-90 <MDA <MDA
- BEFRAFH
Xe-135 <MDA <MDA
=]
H-3 1.28E+10 2.43E+09
s TRl A Pk
(m®/sec) 1.58E+01 1.55E+01
1 - 5P e 7 (RRRY - 52 8GR~ BAKIchi) 8 %r 2 —2 g
20 CBgsEB e § GRRRS - BE SRR ASKR) Bar L —Lpnd
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% 16 108 # &4 Bk § $E3xid = B AEH 3 2R £

AT - A 1 g
- = - -
1 0 - B = BB
7 HE
BIEIER 0.00E+00 0.00E+00
( Hed %)
#FRFRE
/ 50 50
(s &)
g7 2f 2h g gL 0.00E+00 0.00E+00
= &4 5 fg b
r l 0.00E+00 0.00E+00
(Hex T )
ERUE
100 100
(>3 )
BYE 2L e L 0.00E+00 0.00E+00
El AT
0.00E+00 0.00E+00
( Hex 3 )
ER LT E
200 200
(>3 )
1 E 2% 2L 0.00E+00 0.00E+00
DA E AL ) S IR 5L P I R 0 Sl MR G eR R e g f
SR BRI IR FE R =N
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%17 108 # e sbld g F Bt S MEHMEY E 4 HE
w B~
= [d N N
B - B EREE
T T 1m TR
MR ke (#ca 2 (#ce =)
WG A 0.00E+00 0.00E+00
BT $ 1.38E-02 3.20E-02
B 4.11E-05 9.49E-05
23 28 1.18E-02 2.73E-02
£ 2+ 2.56E-02 5.94E-02
FERUL
150 150
(#a )
g1 2k 2 gL 1.71E-04 3.96E-04

ek

1 A'geaih- ~ 2 5L s % o s m g S MR E
?Cf‘%? Z A2 - BRI R 5T )2 A —igf)‘k%n,., o

2. ﬂu’f R d 4 & £ B EPA (2002), Federal Guidance Report 13 » & ¥ & iTH
2 MehARE Gl 000 e A2 HHAEFR SR 5 00

3. AR LLRETH S BL A A NER > SR AEMEERETNA S (£
AT EE) FESREF AT AEAZ I - B A HETFNE S EY ERA
EAu 5 BO2E03 e & (i FaF 0 BE T ) 2 206E-02 Hd A (

PR e

FEGAE G 1T e

l_‘f'_:grgg"s 7%5
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+ 18 108 # b4 B f £ 2 R b ARG A E

EEle S F *

a1 - 5 1

R oA E TR RAE
Aog 2 9.86E-05 9.86E-05

1 Kl = 5 i

B P 3 R £ Eais ’ﬁl:‘ﬁ A g
Aog 2 2.28E-04 2.28E-04
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% 19 108 & b B -k PE2id & B AR R A B

Bk - BB T
) FoemE [ HRERAE | FoomE | R RAE
LR Ry (fea #) (e ) (Bed ) (fcd )
P 2.85E-04 4.86E-03 1.13E-03 7.47E-03
R 2.91E-04 5.88E-03 1.40E-03 8.99E-03
s 4.18E-06 1.66E-05 6.04E-06 1.41E-05
SRR 3.94E-03 3.80E-04 1.52E-04 1.45E-04
I, 6.67E-07 0.00E+00 0.00E+00 0.00E+00
S 4.52E-03 1.11E-02 2.69E-03 1.66E-02
EXRFUE 30 100 30 100
BRPLE 1.51E-04 1.11E-04 8.97E-05 1.66E-04
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WA E

Bk 5w K
i 2 oW
FAgH 2 oeAE R A
g 7.31E-05 3.62E-04
i 2 B
BauH B $ eH B o A
g 2 8.12E-05 5.51E-04
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221 FrEaspl kG Pt A MeEEH G R E

2+ a3 B 2F2leg 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 0.001379% 100
98 3.40E-03 0.00340% 100
99 1.97E-03 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

STTER ISRV GG R § TTE 59 24 p (T7) € 15 % 2428 5502
i AR AT o
SRR 2GR B E R F F B RE BRI RE A o
. 1084?:E:ﬂ# Bl R e E s g oo

- 45 -
¥ Frav s T R 108 # g B AR £
Fic € 109 # 6% 10P €455 % 1090006142 %3 % &



122 vOdbHACR G S MASEA G ceH R

. 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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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
iy -
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INTT &R VSR UEGEARE § TTE 57 24 p (77) ¢ 155 2428 3502
B0 RES AT

25 kA2 G AR E G ERAKT R RITER A E A
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