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ABSTRACT

According to the Article 10 of " Nuclear Reactor Facilities Regulation Act |,
the Article 7 of
Facilities Regulation Act ; , and the Article 3 of

" Enforcement Rules for the Implementation of Nuclear Reactor
"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, all calculated doses at site boundary in 2021 are significantly
lower than the designed limits, they are listed as following: the effective doses of
critical group due to noble gases released in gaseous effluents from unit 1 and unit
2 are 1.34E-01 uSv and 1.31E-01 pSv. The equivalent doses of critical group due
to iodine, particulate and tritium which released in gaseous effluents from unit 1
and unit 2 are 2.58E-01 puSv and3.11E-01 pSv. In addition, the total effective dose

of critical group due to liquid effluents released from two units is 1.48E-03 uSv.

Dose Effective Dose (uSv) Equivalent Dose (uSv)
Designed Designed
ltem Dose Limits Ratio Dose Limits Ratio
a b a/b C d c/d
Gaffg’us 1.34E-01 50 | 2.68E-03 | 2.58E-01 | 150 | 1.72E-03
Ga(‘sl"igus 1.31E-01 50 | 2.62E-03 | 3.11E-01 | 150 | 2.07E-03
Liquid* | 1.48E-03 60 | 2.46E-05 | 1.48E-03 | 200 | 7.38E-06
I:unitl
I : unit 2
*. two units
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TEEEE

(CFM)
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(uCi/ce)

AR E
(uCi/cc/CPM
A

Bk T Rl AL 4

ALERT
ALARM
(uCilcc

HI
ALARM
(uCi/ce)

kR

CTMT #t 5
(RT 227)

LO :pm
MID:CdTe(cl)
HI :CdTe(cl)

LO: 4000
HI: 40000

107 ~ 10°

LO :2.31E-08
MID:3.52E-05
HI :8.40E-03

4.05E-03

8.10E-03

Mok 5
Wi g

#1:110.04.28
#2:110.11.18

AB 5
(RT 069)

LO :pre %
MID:CdTe(cl)
HI :CdTe(ch

19150

107 10°

LO :2.31E-08
MID:3.52E-05
HI :8.40E-03

4.95E-05

9.89E-05

Bk i A
3B R 4R

#1:110.04.23
#2:110.11.23

FIB & % £ 4§
(RT 213)

B

20000

1.41E-08

1.36E-05

1.59E-05

A g
i 4

#1:110.04.10
#2:110.11.03

FIB R&# 5
(RT 221)

LO :pre %
MID:CdTe(cl)
HI :CdTe(cl)

5000

LO :2.31E-08
MID:3.52E-05
HI :8.40E-03

3.18E-05

6.35E-05

A g
i g 4

#1:110.12.21
#2:110.03.10

T/B £4
(RT 004)

LO :pFe 4
MID:CdTe(cl)
HI :CdTe(cl)
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LO :2.31E-08
MID:3.52E-05
HI :8.40E-03

5.75E-02

1.15E-01

Aok ik A
o A _@,}'@fé_

#1:110.05.01
#2:110.11.20

RW/B # 4
#7(RT 217)
:(RT 031)

LO :pp &
MID:CdTe(cl)
HI :CdTe(cl)

37:8420
#:12510

LO :2.31E-08
MID:3.52E-05
HI :8.40E-03

#7:2.18E-04

#:1.25E-03

#7:4.37E-04

#:2.50E-03

Tk i JA
w1 g HE

#7:110.12.15
¥,:110.07.20

AR PF

(RT 210 ~ 218)
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(Grossp)

F-181:6000
F-154:9635
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hE e
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38 HE
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GPM

7.81E-09
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Aed IRk R | Aghod RURERd | EdER Rele
188000GPM/ - (GPM) uCi / cc

125 3.25x 103

125 3.25x 103

125 3.25x 103

125 3.25x 103

125 3.25x 103

125 3.25x103

125 3.25x103

125 2.44x103

125 1.62 x 103

125 8.13 x 10*
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S
A

R

e

% -13

2.14E+07

1.84E+06

4.70E+05

< MDA

NA

7.33E+10

5.74E+06

3.81E+07

2.24E+10

NA

5.40E+11

4.18E+04

2.93E+06

1.84E+11

NA

3.59E+12

< MDA

< MDA

4.22E+11

NA

2.15E+12

2.49E+07

1.77E+07

7.40E+11

NA

1.76E+12

< MDA

3.33E+07

9.47E+11

NA

7.66E+11

< MDA

< MDA

8.51E+11

NA

3.54E+11

< MDA

< MDA

2.27E+12

NA

1.48E+11

< MDA

1.64E+07

5.33E+12

NA

7.40E+10

< MDA

4.44E+06

6.29E+12

NA

1.66E+11

< MDA

3.70E+06

5.11E+12

NA

4.66E+11

< MDA

1.07E+07

6.59E+12

NA

4.43E+10

< MDA

1.88E+06

6.40E+12

NA

2.72E+10

< MDA

1.16E+07

8.68E+12

1.22E+09

2.02E+12

7.63E+02

1.33E+08

9.22E+12

< MDA

2.19E+12

9.54E+04

7.17E+06

1.11E+13

< MDA

5.29E+12

1.17E+07

7.82E+06

1.11E+13

< MDA

1.73E+12

< MDA

4.64E+06

8.10E+12

< MDA

1.93E+12

< MDA

7.72E+06

1.02E+13

< MDA

4.67E+12

2.41E+06

7.29E+06

1.07E+13

< MDA

8.34E+12

6.74E+06

3.29E+06

1.70E+13

< MDA

1.76E+12

1.15E+04

1.97E+06

1.20E+13

< MDA

1.22E+13

1.22E+07

3.75E+06

1.59E+13

< MDA

2.83E+12

<MDA

1.13E+07

1.38E+13

<MDA

1.46E+12

<MDA

1.53E+06

1.20E+13

<MDA

1.72E+12

1.46E+06

1.90E+06

1.57E+13

<MDA

1.47E+12

<MDA

1.10E+07

1.34E+13

<MDA

1.36E+12

<MDA

6.10E+05

1.16E+13

<MDA

1.35E+12

<MDA

2.79E+06

1.09E+13

<MDA

1.61E+12

<MDA

3.55E+06

9.35E+12

<MDA

1.52E+12

<MDA

2.67E+06

8.56E+12

<MDA

1.53E+12

<MDA

3.29E+06

9.38E+12

<MDA

1.59E+12

<MDA

<MDA

9.64E+12

<MDA

1.54E+12

<MDA

2.17E+06

1.03E+13

<MDA

1.76E+12

<MDA

6.70E+06

9.67E+12

<MDA

1.80E+12

<MDA

8.90E+06

9.68E+12

<MDA

1.65E+12

<MDA

2.90E+05

9.81E+12

<MDA

1.54E+12

<MDA

1.32E+05
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A B f M

4.77E+09 3.53E+09 1.42E+12
3.30E+09 2.37E+10 6.59E+12
2.95E+09 1.42E+08 4.11E+12
1.01E+09 1.91E+10 1.54E+13
2.28E+08 6.62E+08 1.46E+13
1.61E+09 1.38E+08 1.74E+13
2.32E+08 8.14E+07 4.63E+12
7.36E+08 < MDA 6.03E+12
2.75E+09 < MDA 9.14E+12
4.11E+09 < MDA 1.69E+13
4.33E+08 < MDA 2.05E+13
3.36E+08 < MDA 1.15E+13
1.68E+08 < MDA 1.53E+13
5.37E+08 < MDA 6.78E+12
4 54E+08 4.26E+03 1.91E+13
3.26E+08 < MDA 9.80E+12
2.04E+08 < MDA 1.89E+13
1.01E+08 < MDA 2.26E+13
7.73E+07 < MDA 3.99E+13
8.83E+07 < MDA 3.84E+13
6.23E+07 < MDA 3.99E+13
4.98E+07 < MDA 4.02E+13
4.82E+07 < MDA 3.89E+13
1.14E+07 <MDA 3.70E+13
2.41E+08 <MDA 3.76E+13
<MDA <MDA 3.56E+13
<MDA <MDA 3.92E+13
<MDA <MDA 3.76E+13
<MDA <MDA 3.74E+13
<MDA <MDA 3.79E+13
<MDA <MDA 3.93E+13
<MDA <MDA 3.53E+13
<MDA <MDA 3.69E+13
<MDA <MDA 3.21E+13
<MDA <MDA 3.36E+13
<MDA <MDA 3.53E+13
<MDA <MDA 3.22E+13
<MDA <MDA 3.51E+13
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+ yi 72 , Z LL O +
% 6 110 £ - Sifs st grop ) Kt 4
Pl o - B
114/8;])3:“3 _ - = w0 F = = N 40 B 1 L- & 2t
1.0 %3 £ 5 48
Ar-41 9.45E+10 | 8.67E+10 | 9.59FE+10 [ 1.87E+10 | 1.47E+10 | 7.06E+10 [ 7.12F+10 | 5.86E+10 | 6.62E+10 | 6.59E+10 | 6.57E+10 | 6.95E+10 | 7.78E+11
Kr-87 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Kr-88 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Xe-131M <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Xe-133 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Xe-133m <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Xe-135 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Xe-135m <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
’Xe-138 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
&ﬁlé’;’; R 9.45E+10 | 8.67E+10 | 9.59E+10 | 1.87E+10 | 1.47E+10 | 7.06E+10 | 7.12E+10 | 5.86E+10 | 6.62E+10 | 6.59E+10 | 6.57E+10 | 6.95E+10 | 7.78E+11
2.3
1-131 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
, I-1/33 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
3%&2/3{"51 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
3.k -
Ce-141 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Ce-144 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Co-58 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Co-60 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Cr-51 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Cs-134 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Cs-137 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Fe-59 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Mn-54 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Mo-99 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Nb-95 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Sr-89(&) | meeeem | emeeee- <MDA [ e | e <MDA | e | emeeee- <MDA | e | eeeeee- <MDA <MDA
Sr-90(&) | -meeeem | emeeee- <MDA [ -eeeee | e <MDA | e | emeeee- <MDA | e | eeeeeee <MDA <MDA
Zn-65 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Zr-95 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
4 Bk 37 oL
-%%Bafﬁ» <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA | <MDA <MDA <MDA <MDA
4.4 :
H-3 3.99E+11 | 2.24E+11 | 2.68E+11 [ 4.27E+11 | 3.91E+11 | 3.15E+11 [ 3.52E+11 | 4.07E+11 | 4.58E+11 | 4.56E+11 | 5.28E+11 | 5.69E+11 | 4.79E+12
4 |27 L
? %BTE]/)FE: 3.99E+11 | 2.24E+11 | 2.68E+11 | 4.27E+11 | 3.91E+11 | 3.15E+11 | 3.52E+11 | 4.07E+11 | 4.58E+11 | 4.56E+11 | 5.28E+11 | 5.69E+11 | 4.79E+12
5.0
Alpha <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
L7 £
? #EBTE]/)F& <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
6.% -13
N-13 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
U?éz;‘“fi <MDA | <MDA | <MDA <MDA <MDA | <MDA <MDA <MDA <MDA | <MDA <MDA <MDA <MDA
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+ e 2% , 5 +
27 110 & - BAsx i P B4
el - B
114/8;])3:“3 _ - = B 70 20 = PN 40 R L 1 w2k
1.0 %% Zi 5 48
Ar-41 6.54E+10 | 6.33E+10 | 6.68E+10 [ 7.42E+10 | 6.56E+10 | 7.68E+10 | 8.11E+10 | 7.16E+10 | 8.34E+10 [ 7.50E+10 <MDA 4.01E+10 | 7.63E+11
Kr-87 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Kr-88 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Xe-131M <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Xe-133 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Xe-133m <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Xe-135 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Xe-135m <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Xe-138 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
R Bk AL L
MJEBES”& 6.54E+10 | 6.33E+10 | 6.68E+10 | 7.42E+10 | 6.56E+10 | 7.68E+10 | 8.11E+10 | 7.16E+10 | 8.34E+10 | 7.50E+10 <MDA 4.01E+10 | 7.63E+11
2.3
1-131 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
1-133 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
4 L3 L
R %?BE/;E <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
3.k -
Ce-141 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Ce-144 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Co-58 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA 1.32E+05 <MDA 1.32E+05
Co-60 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Cr-51 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Cs-134 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Cs-137 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Fe-59 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Mn-54 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Mo-99 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Nb-95 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Sr-89(F) | -meeeem | emeeee- <MDA [  -eeeee | e <MDA | -eeeee | emeeee- <MDA | e | eeeeeee <MDA <MDA
Sr-90(F) | mmemem | emeeee- <MDA | -meeeee | e <MDA | e | e <MDA | o | e <MDA <MDA
Zn-65 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Zr-95 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
R Bk A% L
“WM?B’;/S’& <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA 1.32E+05 <MDA 1.32E+05
4.5 :
H-3 4.28E+11 | 3.41E+11 | 3.01E+11 | 3.71F+11 | 3.69E+11 | 3.91E+11 | 3.57E+11 | 3.13E+11 | 3.88E+11 | 5.43E+11 | 8.47E+11 | 1.10E+12 | 5.75E+12
BRI R
(Bg)
S.a:
Alpha <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
2k HE 3L oL
R #(‘BE’S"E; <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
6.% -13
N-13 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
U?éz;‘“fi <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
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Ar-41

7.78E+11

<MDA

<MDA

Kr-85m

<MDA

<MDA

<MDA

<MDA

Kr-87

<MDA

<MDA

<MDA

<MDA

Kr-88

<MDA

<MDA

<MDA

<MDA

Xe-131m

<MDA

<MDA

<MDA

<MDA

Xe-133

<MDA

<MDA

<MDA

<MDA

Xe-133m

<MDA

<MDA

<MDA

<MDA

Xe-135

<MDA

<MDA

<MDA

<MDA

Xe-135m

<MDA

<MDA

<MDA

<MDA

Xe-138

<MDA

<MDA

<MDA

<MDA

-

1-131

<MDA

<MDA

<MDA

<MDA

1-133

<MDA

<MDA
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Radioactive Waste Incineration Facility
at Maanshan Nuclear Power Plant
2021 Annual Radioactive Effluent Release Report

ABSTRACT

The Radioactive Waste Incineration Facility is located inside the radioactive
waste building at Maanshan Nuclear Power Plant and has been formally operated
since 2001.

The quantity of radioactive waste incinerated in 2021 was21815.7 kilograms.
Since the Radioactive Waste Incineration Facility is not equipped with waste water
treatment system, all the radioactive liquid waste generated was transported by truck
to Maanshan Nuclear Power Plant for treatment.

For this year, the radionuclide concentration of gaseous effluents released from
the Radioactive Waste Incineration Facility at Maanshan Nuclear Power Plant was
below the minimum detectable amount. The annual doses of critical group from
gaseous effluents released during the period of January through December of 2021
were calculated to be zero and also far below the dose limits specified in the Safety
Standards of Protection against lonizing Radiation and the dose criteria in the Guide
to Environmental Radiation Dose for the Design of Nuclear Power Plant issued by
ROCAEC(1990). The annual doses of critical group from liquid effluents released has
been included in the annual radioactive effluent release report of the Maanshan

Nuclear Power Plant.
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