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ABSTRACT

According to the Article 10 of " Nuclear Reactor Facilities Regulation Act | , the
Article 7 of T 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, all calculated doses at site boundary in 2019 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 1.68E-
01 puSv and 1.51E-01 pSv. If the locations of uninhabited areas are ruled out, the
maximum effective doses from unit 1 and unit 2 are 9.25E-02 uSv and 8.30E-02uSv.
The equivalent doses of critical group due to iodine, particulate and tritium which
released in gaseous effluents from unit 1 and unit 2 are 2.85E-01 puSv and 4.23E-01
uSv. If the locations of uninhabited areas are ruled out, the maximum equivalent doses
from unit 1 and unit 2 arel.79E-01 uSv and 2.65E-01 uSv. In addition, the total
effective dose of critical group due to liquid effluents released from two units is 1.38E-
03 uSv.

Dose Effective Dose (LSv) Equivalent Dose (uSv)
Designed Designed
ltem Dose Limits Ratio Dose Limits Ratio
a b a/b C d c/d
Ga(sleg’us 1.68E-01 50 | 3.36E-03 | 2.85E-01 150 | 1.90E-03
G{’(‘Sﬁ‘;“s 1.51E-01 50 | 3.02E-03 | 4.23E-01 150 | 2.82E-03
Liquid* | 1.38E-03 60 | 2.30E-05 | 1.38E-03 | 200 | 6.90E-06
I:unitl
II: unit 2
*. two units
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g E | EE | H R | FAERE | GRER B Ak ALERT HI | RTRE
= n , 2 . . ALARM | ALARM | " -
A (& & 5 (CFM) (uCi/ee) (uCi/cc/CPM) (uCilce) (uCilce) xR e p Ay
. LO :B Fr 4 LO :2.31E-08 Pk
CTMT £ 3 ’ : ) o :108.11.
‘RT 2;;’“ MID:CdTe(cl) :f 4‘(‘)%%% 107 ~10° | MID:3.52E-05 | 4.13E-04 | 8.10E-03 | i Z;-igg > (2"2‘
HI :CdTe(cl) ' HI :8.40E-03 o i :107.12.
- LO :p fF % LO :2.31E-08 s _
A/B LE o 7
‘RT g;;’“) MID:ICdTe(cl) | 19150 | 107~10° | MID:352E-05 | 514E-06 | 989E-05 | jas | hoiooirie
HI :CdTe(cl) HI :8.40E-03 e St
F’(BR{IF jf;* B o 20000 | 106~ 10 |  1.41E-08 1.36E-05 | 159E-05 ‘;f”l* P
Jh A :107.12.
- LO :p fr % LO :2.31E-08 ok _
FIB % &4 ' . 108.07.
(R 2;; ;" MID:CdTe(cl) | 5000 | 107~10° | MID:352E-05 | 3.18E-05 | 6.35E-05 | ;% Z%-igg 81 és
HI :CdTe(cl) HI :8.40E-03 g 109.01.
- LO :p F* % LO :2.31E-08 ik _
TIB # 4 /
(RT ioj) MID:CdTe(cl) 36 107 ~10° | MID:352E-05 | 7.64E-04 | 115E-01 | zﬂggigﬂ
HI :CdTe(cl) HI :8.40E-03 i 107.12.
i ok
RWI/B £t 3 LO :B P 4 . LO :2.31E-08 g
PR 1 5428420 2. 437E-04 | iR | #7:108.07.22
7:(RT 217) MID:CdTe(cl) ;.12510 107~ 10° | MID:352E-05 | 3.29E-05 ; 2 50E-03 f{? 55? ;I 108.01.29
#:(RT 031) HI :CdTe(cl) i HI :8.40E-03 o " o
Ta
Vil
ENRS RS GM Ezigifgggg 10 ~ 10° % E e okeemt | okepy | S| #1:108.00.25
( T 210 ~ 218) (GrossB) | r1zsia07g | CPM 16~18% Wi | #2:108.09.25
' R
i S B ) P 4.25x10” o
R B 3884 |10 ~10° 1.12E-10 1.00x10% | 7 108.05.14
(GEM-1) a8
21
¥ Z i T R 108 st e B dR £

Fic €109#£57 139 ¢ 45 F % 10900035205% & i &




Bagdic kg Nal (Te) <125 5 1 @
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# 3 RT-082 ~ RT 082A &4 & T #4220V ig ¥ & 4

AL ok Al g B X e B AP AU

188000GPM/ : (GPM) WCi/ co
10 125 3.25x 1073
9 125 3.25x 107
8 125 3.25x 107
! 125 3.25 x 107
6 125 3.25x 1073
5 125 3.25x 1078
4 125 3.25x 1078
3 125 2.44 x 1078
Z 125 1.62 x 10
1 125 8.13 x 10

LEAFRRF 25 0 i E $201000GPM / & v Al TRk BB B o
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24 E SR F A A

R §109#57 139 € 45 F % 109000352053 % &

«j; i moH . o - .

g z 22 Vi G 0 ¥ -13

> (Bq) LR i
73 2.14E+07 1.84E+06 4.70E+05 < MDA NA
74 7.33E+10 5.74E+06 3.81E+07 2.24E+10 NA
75 5.40E+11 4.18E+04 2.93E+06 1.84E+11 NA
76 3.59E+12 < MDA < MDA 4.22E+11 NA
77 2.15E+12 2.49E+07 1.77E+07 7.40E+11 NA
78 1.76E+12 < MDA 3.33E+07 9.47E+11 NA
79 7.66E+11 < MDA < MDA 8.51E+11 NA
80 3.54E+11 < MDA < MDA 2.27TE+12 NA
81 1.48E+11 < MDA 1.64E+07 5.33E+12 NA
82 7.40E+10 < MDA 4.44E+06 6.29E+12 NA
83 1.66E+11 < MDA 3.70E+06 5.11E+12 NA
84 4.66E+11 < MDA 1.07E+07 6.59E+12 NA
85 4.43E+10 < MDA 1.88E+06 6.40E+12 NA
86 2.72E+10 < MDA 1.16E+07 8.68E+12 1.22E+09
87 2.02E+12 7.63E+02 1.33E+08 9.22E+12 < MDA
88 2.19E+12 9.54E+04 7.17E+06 1.11E+13 < MDA
89 5.29E+12 1.17E+07 7.82E+06 1.11E+13 < MDA
90 1.73E+12 < MDA 4.64E+06 8.10E+12 < MDA
91 1.93E+12 < MDA 7.72E+06 1.02E+13 < MDA
92 4.67E+12 2.41E+06 7.29E+06 1.07E+13 < MDA
93 8.34E+12 6.74E+06 3.29E+06 1.70E+13 < MDA
94 1.76E+12 1.15E+04 1.97E+06 1.20E+13 < MDA
95 1.22E+13 1.22E+07 3.75E+06 1.59E+13 < MDA
96 2.83E+12 <MDA 1.13E+07 1.38E+13 <MDA
97 1.46E+12 <MDA 1.53E+06 1.20E+13 <MDA
98 1.72E+12 1.46E+06 1.90E+06 1.57E+13 <MDA
99 1.47E+12 <MDA 1.10E+07 1.34E+13 <MDA
100 1.36E+12 <MDA 6.10E+05 1.16E+13 <MDA
101 1.35E+12 <MDA 2.79E+06 1.09E+13 <MDA
102 1.61E+12 <MDA 3.55E+06 9.35E+12 <MDA
103 1.52E+12 <MDA 2.67E+06 8.56E+12 <MDA
104 1.53E+12 <MDA 3.29E+06 9.38E+12 <MDA
105 1.59E+12 <MDA <MDA 9.64E+12 <MDA
106 1.54E+12 <MDA 2.17E+06 1.03E+13 <MDA
107 1.76E+12 <MDA 6.70E+06 9.67E+12 <MDA
108 1.80E+12 <MDA 8.90E+06 9.68E+12 <MDA
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5 ffr Vb Ak RS A

T 5 B
o % % i
# £
>  (Bq) R SR i)
73 4.77E+09 3.53E+09 1.42E+12
74 3.30E+09 2.37E+10 6.59E+12
75 2.95E+09 1.42E+08 4.11E+12
76 1.01E+09 1.91E+10 1.54E+13
77 2.28E+08 6.62E+08 1.46E+13
78 1.61E+09 1.38E+08 1.74E+13
79 2.32E+08 8.14E+07 4.63E+12
80 7.36E+08 < MDA 6.03E+12
81 2.75E+09 < MDA 9.14E+12
82 4,11E+09 < MDA 1.69E+13
83 4.33E+08 < MDA 2.05E+13
84 3.36E+08 < MDA 1.15E+13
85 1.68E+08 < MDA 1.53E+13
86 5.37E+08 < MDA 6.78E+12
87 4 54E+08 4.26E+03 1.91E+13
88 3.26E+08 < MDA 9.80E+12
89 2.04E+08 < MDA 1.89E+13
90 1.01E+08 < MDA 2.26E+13
91 7.73E+07 < MDA 3.99E+13
92 8.83E+07 < MDA 3.84E+13
93 6.23E+07 < MDA 3.99E+13
94 4.98E+07 < MDA 4.02E+13
95 4.82E+07 < MDA 3.89E+13
96 1.14E+07 <MDA 3.70E+13
97 2.41E+08 <MDA 3.76E+13
98 <MDA <MDA 3.56E+13
99 <MDA <MDA 3.92E+13
100 <MDA <MDA 3.76E+13
101 <MDA <MDA 3.74E+13
102 <MDA <MDA 3.79E+13
103 <MDA <MDA 3.93E+13
104 <MDA <MDA 3.53E+13
105 <MDA <MDA 3.69E+13
106 <MDA <MDA 3.21E+13
107 <MDA <MDA 3.36E+13
108 <MDA <MDA 3.53E+13
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26 1084 — Bhylcidid B & B 4

e - 5
104;;41}%{;4’1 - - =z 7 7 2 o N 4 - - -z B3
1252 2i-5 48
Ar-41 1.00E+11 | 7.83E+10 | 8.89E+10 | 7.41E+10 | 1.08E+11 | 8.58E+10 | 9.01E+10 [ 1.13E+11 | 9.21E+10 | 4.62E+10 <MDA 6.90E+10 | 9.46E+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
B“%I;’a’ffg 1.00E+11 | 7.83E+10 | 8.89E+10 | 7.41E+10 | 1.08E+11 | 8.58E+10 | 9.01E+10 | 1.13E+11 | 9.21E+10 | 4.62E+10 <MDA 6.90E+10 | 9.46E+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
mﬁ;ﬁ& <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 1.69E+06 | 1.01E+06 [ 2.80E+05 | 2.98E+06
Co-60 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA 1.21E+05 <MDA 1.21E+05
Cr-51 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA 5.55E+05 <MDA <MDA 5.55E+05
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 2.75E+04 | 1.97E+04 <MDA 4.72E+04
Mo0-99 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Nb-95 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA 4.82E+04 <MDA <MDA 4.82E+04
Sr-89(F) | -meeeem | e <MDA [ e | e <MDA | e | e <MDA | e | e <MDA <MDA
o T e <MDA [  -eeeee | e <MDA | e | oo <MDA | e | 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
i P
“’“‘%;’a’;& <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA 2.32E+06 1.15E+06 | 2.80E+05 | 3.75E+06
4.7 :
H-3 2.99E+11 | 2.41E+11 | 2.55E+11 | 2.36E+11 | 2.93E+11 | 2.14E+11 [ 2.35E+11 [ 3.38E+11 | 2.56E+11 | 4.04E+11 | 6.21F+11 [ 5.18F+11 | 3.91F+12
R HE 2L L
“’“;J%;E’;& 2.99E+11 | 2.41E+11 | 2.55E+11 | 2.36E+11 | 2.93E+11 | 2.14E+11 | 2.35E+11 | 3.38E+11 | 2.56E+11 | 4.04E+11 | 6.21E+11 | 5.18E+11 | 3.91E+12
5.0:
Alpha <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
73 HE 2% L
*ui(g“a’)‘”}i <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
5*?;2;‘"’? <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
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¥ o C B
10%;1@3 ] :D _:_D \]_l] 3_‘11 = A =~ n AN | ,LB L L _ ,L:H ﬁEA—;J-
152 £i 5 48
Ar-41 4.68E+10 | 6.12E+10 | 6.54E+10 | 6.09E+10 | 8.62E+10 | 6.56E+10 | 7.16E+10 | 8.76E+10 | 6.70E+10 | 8.76E+10 | 7.49E+10 | 7.39E+10 | 8.49E+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
u#fétl/;& 4.68E+10 | 6.12E+10 | 6.54E+10 | 6.09E+10 | 8.62E+10 | 6.56E+10 | 7.16E+10 | 8.76E+10 | 6.70E+10 | 8.76E+10 | 7.49E+10 | 7.39E+10 | 8.49E+11
2.7
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
i Rtk 3 L
“#Ega’;& <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 1.14E+06 | 5.82E+05 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA 1.72E+06
Co-60 3.38E+05 | 1.85E+05 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA 5.24E+05
Cr-51 1.45E+06 | 8.10E+05 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA 2.26E+06
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 1.28E+05 | 6.46E+04 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA 1.93E+05
Mo-99 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Nb-95 3.03E+05 | 1.51E+05 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA 4.54E+05
Sr-89(%) [ meeeee | e <MDA [ —eeeee | e <MDA | e | e <MDA [ - | e <MDA <MDA
Sr-90(%) | -meeeem | e <MDA [ e | e <MDA | e | e <MDA [  --eem | 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
o HE 3L oL
"’Q“%BE’S"& 3.35E+06 | 1.79E+06 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA 5.15E+06
4.% :
H-3 6.22E+11 | 5.77E+11 | 4.23E+11 | 4.29E+11 | 445E+11 | 456E+11 | 461E+11 | 6.31E+11 | 5.04E+11 | 4.79E+11 [ 3.70E+11 | 3.75E+11 5.77E12
s HE 3L L
"’Q“%Bz’;& 6.22E+11 | 5.77E+11 | 4.23E+11 | 4.29E+11 | 4.45E+11 | 4.56E+11 | 4.61E+11 | 6.31E+11 | 5.04E+11 | 4.79E+11 | 3.70E+11 | 3.75E+11 5.77E12
S5.a:
Alpha <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
4 Bk 27 oL
"‘E“#(“BE’)F‘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
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(Bg)

<MDA

<MDA

<MDA

<MDA

<MDA

<MDA

<MDA

<MDA

<MDA

<MDA
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Radioactive Waste Incineration Facility
at Maanshan Nuclear Power Plant
2019 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 2002.

The quantity of radioactive waste incinerated in 2019 was 24256.9 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 the 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 and population doses from
gaseous effluents released during the period of January through December of 2019 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).
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