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SUMMARY

In order to assure the conformity with the requirement of radiological effluent
technical specifications, Taipower had established and administered an integrated
environmental monitoring program for Chin-Shan nuclear power plant. On July 16
2019, Chin-Shan nuclear power plant is in the state of decommissioning.

The amounts of analysis during the 2022 (see table 1) were 63,742 samples. The
long term environmental radiological monitoring programs were based on the plant
site characteristics. The monitoring scope for Chin-Shan nuclear power plant includes
Taipei and Keelung area. The local meteorology, hydrology, demography, agricultural
products, lifestyle and the land-use were taken into account to conduct the monitoring
program. The monitoring items of this program include direct radiation, airborne,
waterborne (sea water, rain, groundwater, drinking water, pool water), food-stuff
(farm food products- vegetations, tea, yam, taro, poultry, marine food-fish, seaweed),
sediment (soil, sand of shoreline, bottom sediment of discharge point) and the local
products. The annual environmental monitoring report shall be submitted to AEC
ROC. Then, The Radiation Monitoring Center of AEC ROC conducted an
independent and collateral monitoring program around all nuclear power plants to
ensure the safety of plant radiation.

Results

The results of environmental radiological monitoring (see table 2) reveal that the
maximum annual radiation dose of member of public around Chin-Shan nuclear
power plant is less than 1.00E-03mSv. (Design objective and limiting :
5.00E-01mSv/y/site)

In 2022, most of the radioactivity measured in environmental samples of this
monitoring program can be attributed to naturally occurring radioactive materials. It’s
insignificant that the impact of environment due to the activities of Chin-Shin
Nuclear power plant. Trace quantities of cesium-137 were measured in some samples
from the fallout of nuclear weapon tests.

Table 1 Amounts of analysis during the 2022

Medium & Pathway sampled Amounts
Thermoluminescence Dosimeter(TLD) 180
HPIC 61,320
Airborne 1,724
Fallout dust 24
Waterborne 328
Organisms 45
Marine 22
Indicator 13
Sediment 86
Total Amount 63,742
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Table 2

Chin-Shan Nuclear Power Plant Environment Radiological

Surveillance Program Summary during the 2022
Monitoring Period : Jan 1, 2022 ~ Dec 31, 2022

Medium &
Pathway
sampled

Environmental
monitoring items

Environmental monitoring results

Strategy

Direct radiation

1L.TLD

1.With thermoluminescence dosimeter (TLD), the
gamma dose rates were between 2.93E-01 ~
7.17E-01 mSvly.

2.HPIC 2.With gamma radiation monitoring network, the
gamma dose rates were between 5.15E-02 ~
1.46E-01 uSv/h.

1.GB 1.Gross beta activities were between <MDA ~
1.32E+00 mBq/m?®, and less than investigation
level (90mBq/m?) .

Airborne 2.y Spec. 2.With gamma spectrometry system, no artificial —

radionuclide was found.

3.1-131 3.Activities for I-131 were below the minimum
detectable amount (MDA).

1.y Spec. 1.With gamma spectrometry system, no artificial

Fallout dust

2.total y activity

radionuclide was found.
2.The total gamma activities were between
1.27E-01~3.63E+00 Bg/m? - d.

1.H-3 1.Activities for tritium were below the minimum
Sea water dgtectable amount (MDA). - B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
Drinking water d§tectable amount (MDA). - B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
Pond water detectable amount (MDA). B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
River water d§tectable amount (MDA). - B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
Ground water detectable amount (MDA). B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
Constant period detectable amount (MDA).
rain 2.y Spec. 2.With gamma spectrometry system, no artificial -

radionuclide was found.
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Medium &
Pathway
sampled

Environmental
monitoring items

Environmental monitoring results

Strategy

Constant volume

1.H-3

1.Activities for tritium were below the minimum
detectable amount (MDA).

rain 2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
With gamma spectrometry system, no artificial
Grass ¥ Spec. radionuclide was found. a
L With gamma spectrometry system, no artificial
Grain(Rice) ¥ Spec. radionuclide was found. N
Vegetable Snec With gamma spectrometry system, no artificial B
(Farm products ) ¥ Spec. radionuclide was found.
Tea leaf Activities for Cs-137 were between <MDA ~
(Farm products) v Spec. 2.86E-01 Bg/kg - fresh, and far lower than —
procu investigation level(74 Bq/kg - fresh).
Fruit Spec With gamma spectrometry system, no artificial
(Farm products) | ! “P® radionuclide was found. a
Sweet potato Activities for Cs-137 were between <MDA ~
(Yam) p v Spec. 2.95E-01 Bgqg/kg - fresh, and far lower than —
investigation level(74 Bq/kg - fresh).
Stem . R
(Water bamboo | v Spec. Wl‘Fh gamma spectrometry system, no artificial B
radionuclide was found.
shoots)
With gamma spectrometry system, no artificial
Taro ¥ Spec. radionuclide was found. N
Poultry Spec With gamma spectrometry system, no artificial
(Farm products ) ¥ >pec. radionuclide was found. B
Seaweed v Spec. Wﬂfh gamma spectrometry system, no artificial B
radionuclide was found.
Marine Spec With gamma spectrometry system, no artificial -
products(Fish) ¥ Spec. radionuclide was found.
Taiwan acacla With gamma spectrometry system, no artificial
(Terrestrial v Spec. . . —
N radionuclide was found.
indicator)
Marlpe alga With gamma spectrometry system, no artificial
(Marine v Spec. . . —
Sl radionuclide was found.
indicator)

1.y Spec. 1. Activities for Cs-137 were between <MDA ~
1.06E+01 Bg/kg - dry, and far lower than —
investigation level (740 Bg/kg - dry).

Soil 2.Pu-238,239+240 2.Activities for Pu-238 were below the minimum

detectable amount (MDA) and activities for
Pu-239+240 were between 2.41E-01~4.25E-01
Bg/kg - dry.
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Medium &

Envi tal . o
Pathway n\qropme.? a Environmental monitoring results Strategy
sampled monitoring items
Shore sand v Spec. Witih gamma spectrometry system, no artificial -
radionuclide was found.
Sediment v Spec. With gamma spectrometry system, no artificial -

radionuclide was found.

F - Prae s TR & RB R 5 E RIEE 2
B € €485 F % 1120007304 5L &




B ettt et e et ettt e st et ettt e s e ee e 1
L S B R ettt 1

2y B B T HI R e, 1

3y BT B e 1

B oo B ERIR B IR e, 2
L1 B BT B B0 ettt ettt 2

1.2 B BT T5BEIE oot 2

1.3 B B3 IR s 6

LA BZ BT 0B oottt ettt ee et e e 10

1~ R 3 B 10

2 A B B EE A TH BBl ettt en e 10

1S & /& TTEH PR 11

L~ TRB B TT I U e, 11

28 A AT L IF 2 BB B e 11

3 RBABRIIED 2 B oo, 11

A5 2 ATTE B 2o B 7E e, 18

55 BB JRTZ R B o 20

E . i;ﬁlj.fsg-aegwg;} T ettt ettt ettt enene 21
2.1 BB B B TE BT e 21

22 3§ A%ttbtf T e ettt ettt 21

0 T N = SRR 21

24 FEIE B e, 21
2.5 TR I A B e 22

20 Tl T B A ettt ettt ettt eaens 22
2.7 FEE IR BT 2 H )i 22

28 B ettt ettt ettt et eaens 23
2.0 A T B B 2T Im e n i nnnnnnnnnnnnnnnnn 24

2 L0 T B i3 e e, 33
DATE 5 (A 0 A2 FFRAEF 2 5). oo ese 36
B2 H I EIIE IR e 37
30 B B R 3t T T B e 37
L~ R T A 3t E A T e 37

2 R E B IR T E e 40

32 éé‘iﬁiﬁ ............................................................................................ 40

£ ;gk ........................................................................................... 41

- Frad R R 1 E RS

55 S 3R 2
}ﬁ' TR F % 1120007304 &304 &



21 BBEHE RIS FEEIFRL s 2
Fe 21TEF R - BB A 5 T B3 E o, 8
%:3%&%%KHW;KWH#ﬁ¢ﬁW??¢%m$ ........................ 12
% 4 2RGRE A £ ¢ (TAF) Ly 4 RS TRBGEAROHEPf

AT T e 13
05 AR R € 5E R Y S A PEREFROTHE A R R LS
2 6 B R 8F LR BRI A RAFTE R 16
27T BRBEHERTERE A2 ZERELEE - T 17
08 BB A T D 2 F e 19
EARE .0 O 20
210 Fial — BMAEER R T B F]F s 26
%dl%ﬁéﬁﬁ%ﬁ&ﬁiﬁ§%ﬁgﬁ. ................................................. 27
%12 bt i 0 2 o $ - A 20 K T e B g 4 Flik 28
213 ¥ 45 5 SRR - 2 8 B R G osoH £ i Tk .30
LA R L LS E b S E SRR— 31
215 Bex BA LA EE BB BRI s 32
216 21X BRAE B AR U B 32
21T L E P a = R R B T B 2025 & oo 34
218 111 E it — B EPIREB T E R AL & e, 36
219 FPiie - B BIBRBEZ RIS FFERITF e 38
20 F R ERIZZRE FRIRE BIE A e 40
F21 AT RIZ B IR ETE D e 40

-

F-oPRETRII ERBESET REL
Rt g gﬁ,i % 1120007304 %% &



ipgrl i

A P

I
#12
#13
®l4
®5
®l6
®7
#18
®19
®10
Bl
B2
@13
14
Bl15
®16
w17
B®18

Wk B

— RORBAF ST R B  CEER R e 42
a2 111E 478 - BRIEB IS T BITE D 2 BB oo 47
T R ) AT Y 48

B = R B EE A 15 BBl 51
oo — BB ER BT RIS FTBROSZIN) e 52
Fime - BB EBEFE RIS GFRIOGSZ ) 53
P = RB R PEREAE T R Eh A T Bl 54
Fide — BE F MBS TR L P ) e 55
A T R G - - - AT = | AT AN SO 56
- B R BRI RS BT RGO 2 ), 57
— R EMA P ARPAREE L TR Z R ) 58

— R EEAFREARELS T RGO Z ) 59

o T Sk AT ) [T AN WU 60

— B B FBI(SD ), 61

— AR B AR A T RIS L ) e, 62

R AR B AR b A GBI 2 ). 63

— Fids LT R R A RIS ). 64
— RTR B A B 2 T R E e 65
R TR F AR B ERTRIE Y s 66
~&?ﬁ&m%&ﬁﬁﬁﬁ%%. ....................................... 67

e = Bk T B A B R T RIE e, 68

T
T
T
T
T
T
¥ it —
T
T
T
T
T
T

— R #E RECA B A DL BB e 69

HHeES e B 1T H 2 ;,lpﬁﬁ“f et aa s 70

rj‘b‘6 b5 %53 i&,ﬁf
T e -

BIER e o 71
R EZRRP SR FLAITES e, 100
iii-

- TR 11 ERB ST PIERS
R € €153 % 1120007304 %o %

k]



-\jn\,

1~ &4
AP RBETIE R TGN - BORBE T RIITE
(1) "rsddg st zhiz o
(2) THi+ F BER g 412 % (7 R
(3) Txbirdrpl 4 122 %5 (7 m |
(4) Tfge4a mig—wrrg Wil R B g ST R T E B
(5) "IRBIE S E R e o

Ao e - BBRCPRBEZERBIGHE R A R fEP

- K g ﬁﬁ%&ﬂww$ %Wﬁﬁ%ﬂﬁﬁ AC SRR A LA
AR =gt S £ B2 Rdg S > &%Jﬁ%%iﬁ’i25%%
R EREE RILIT fiué 23 T H - PR g REED ST B RER
2 V2 a5 111048 b L ER 2 RREIEHE mﬁ&$4m4’
PORPR IR E TR R E B B R REFY - P F T R
ERBBHERFEERINLAEF AT EPAGLRANE 6B S
111000041755 30) 8 » & R 2 M F A& BApM TR 1T £ o

2 ERHFHEF 1AL 1P 211IE129 31p o

AYIRL Gk R € F AL T OBTA T F - R F TR

L1 R gR 5 E R & 7 #8300 R B4R n;f»ﬁzwmff g
LK ERAR Ll RS R G S B N SRS ;im"f PR IT A Bofrag A
Z g s RE 0 T MB AL o

3~ REFERER
AT oF RHPBERE

%1F » = 102 7
¥ - i B 7R 111 # %8 iﬁ]%i/?}ggr
R g 453 5 1120007304 B &



%4

$- % BRI Pt

1.1 Eiplp eh
AALRPLL - RO R R R Rnig R 2o SRR & PR
R AR R P - RO 0 B3 8RB 2 A Tag = iy
SR R R R A i A R R B B A E AR BT A
FEnELTAR AR
(DH#ELFLART L BL 2 GHHE 2 i3 s2ae.
(2) FEF By 310 i — Rt BIIRBL ¥ st de e ff KR -
(3) 3% e — B aamin st At RBE L PR -
(4) B A7 iv - R % 23 102 b o ka3
(5) #& e pric - RCHITE FEZ BBRHT A -
1.2 & B2 Pt
FEAER LTRSS i Irn  HBRBE BEH T F >
Ak BAKAY E AS S AT B 0 MR
Peocsti o dr L FFER G AR A AR
31 BEGEHTRLRRERS
EORIEERE R OE P E 4l & % ¥ & ; %
L4 LR f;%ﬁgﬁﬁ”ﬁﬁﬁﬁéz%Em“’
7n3m%a e x
B o df 6| 2.3 RS |24 bR R K %‘ # [l 5 5.15B-02~1.46E-01 | —

PF o 353k M3 A AL (.04 T

Hea & )

Nyt _)o

by

=

B A

A 2z
1.3 F s

2,50 B e i¥

3. AT

RN
1nmmigh/,w

é—?@()% s/ /=3 2 )
PRI T AR Sk B E X IR¥% ;ﬁ_(ﬁg

1378 B KRR R B A FRR ) o

il

o

|

3 AT S B R R E R T R

F2F 0 %2 102 |

B bracs R 111 E TR I A E RIR S
Fic € €453 % 1120007304 s34 &




3

&

= opl A u | TR TE I, i) o N i .
LA & ay o LAv B ae s 758 5% 0 3BERIE X AP fa (48
3 8 3THE R MR R B AL T RIE )
’ R B AR |25 EATRE R B IER B S 1.27E01
~3.63E+00F 5. /T3 2% . % o
1.4 & 47 11‘7&\1}:&‘&% ’i,':’ﬁ%[‘\%"':?'ﬁ%ggﬁu]\?ﬁjio

2.4 B i

240 B R d A AT S % 0 EERIE X R A48 -
13775 B MRl R BE] 7 f~1;&‘)

La & 47

2.4 B i

L A% o 32EA 3Rl R BEA ) 7 RIE -
24 B A TS S o BHERIE X R A4S -
1377%

AT RIR B T «~1 RIZ) -

xS
7

Lo & 47

2.4 B e i

1 —li A‘,\*ﬁ- “‘l‘-% ) j:—’_]f‘{";'\“:“l—-‘?qf‘j’aagﬁ}\/yﬂ: IJ:'E“ o
2.4c B i A 1T R BRI E X R (4

S13778 B MR R B TR E ) o

P g

L & 47

2.4 B i

1. A5 % MRl R Bh ) 7Rl E o
2.4c B A 1T R BRI X R (4
S137% B MRl IR B VORIE ) o

La & 47

2.4 B e i

1.4 A 4752 % Rt plik Bh | 7R o
2A4c B AT S BERIE R AP (#
137 R MR R BV RE )

La & 47

2.4 & g 3

Lo A 7% % B2ET I RIREE | 7 RIE -
24 B AT S o BERIE R AP (4
137 R MR R BE T RIE )

1.7 A 45 L Ar % Mt Rl B 7 RIE -
T B oA oK [ 240 5 i 2A4v Bt 1 % o ITRIE R R R (48
137 B MR RES ) FRE )
iy | 5 5% e BT E o HERE X AP (#-
(Bad gy T 13758 B 03 ipl R B d ]l 7 RIE )

4o B gy

Se B oA P EE O BERE R
1377 B MRl R B e ¥

K (4 -

RIE )

%37 0 £ 102 |
$- i

R & RS E RIR S
R § €455 % 1120007304 5.3 4 &




R

Rl

E |

i
*

F]
)

&

AL

4o B gy s

N PAREK i”'ﬁ'—fﬂl
13775 B M3 pl ik B | 7

1

M

B>

I

—~

ke
1

4o B gy ¥

e B AR &g
<MDA~2.86E-01E 5. /27
L~ P ARE 4 THRE =R
WAL AET4E 52T

|2k iR
T HEE) e

13735 B S

. gﬁfé‘ ”‘S'\‘}.Eﬂ
= ’}"’Jj(l'ﬂ

So B oA

- T- PAR R e N
13778 B M3 pl iR B | 7

T RPE (45
/P'Jl%)

So B oA i

S B AR 0 L kg
<MDA~2.95E-01E % /2 7
L E A,

(74E‘ ;p//é} ET ¢ :ﬁii)o

1377 B R G

gﬁ:'é: ’7,.\—11’:5'

THE A PIELPIE I M B e

bt

A
e
&
|
¥
N—

So B oA i

b f AR WRE R

AR MR REERT

2K (45-137

BIE )

by
< 17

&=
o
S
Ag..

4o B gy aE

SN AR TR SN IR

BIE )

BRI RIRE ST

R fa (44-137

w7
o

4
DR

4e B gy s

A I AR Sl S S
1377 R MRk Ed ] &

448 (4 -

J;’ii)"

4o B gy ¥

e f AT RE O BERE

1377 & MRl R Bd ] 7

TR AR (4-

BIE ) e

4o B oy s

e B AR E o BERE

13778 B MRl R B &

xARYAE (4-
BIE ) e

TR
(HtRE )

4o B gy aE

SR AR LI R Sl
137/;.«)2 '@_*’?)‘L/EJ '%Qggﬁx J

R pfE (48-
RIE ) e

%4F 0 = 102 F
- i

R & RS E RIR S
R § €455 % 1120007304 5.3 4 &




=R B o

9
5

¥l &
ES N

i %
(iR )

4o B gy s

T B i 5 e 2
e BT o B ERE R AP (8-
13778 B M- p R Bh ) TRl E ) o

1.%c B &c 3%

245 A 45

L B it AT 8% 0 £ =137 R 7 5
<MDA~1.06E+01F & /27 « §z& » »+p
LR X E X 22 ENTEr b
RoEp A s AR08 /2T -4
£)-

PR TR PAR SR SRR TR RRYAR SC R S
AR R R B E ] TR 0 @ 47-239+45-240
&R 4 B G 2.41E-01~425E-01 B 5. /2 7

i E -

A F)
(T F &)

So B oA i

SR PAR - =0T j@_(ﬁ&-
iR

13778 B (32 pl ik Bde | & ﬂ)o

2

R A
(A )

So B oA i

e B AR 0 B ERE R AP (-
1378 B M2 Bk B 7 B E ) o

PRS- I3TIRE AT R AL 6 TR R AR RS AT (2B

qu‘ /F‘—;if”& A*%)"

%5F = 102 7
- i

BT A1 E TR A5 5T Rl 2

Roie € 15 F % 1120007304 5L i &




1.3 %Rl & et
%ﬁﬁwﬁwé# EREEH T AR AR KERiAKkAR
AU E 0 FREERZERED AR RAEE R o (A
R 2 & R RIS RESAY £ 2)

I~ B E i &t
-&rﬁﬁ B h B PRF R RSP R 2 E Rk BB
%#&%—ﬁr‘*%*i*%%ﬂ?WAP%%%&%&%ﬁ
Iwiwl;t Bleb o 0 p100E RATATA D L R 2L R 2 AT
ﬁébﬁéi@¢ﬁ&ﬂF%%%%ﬁ&2%%@%%%ﬁﬁﬁ%
TR o
s VIR D BRI T R N 0 VR R RSO 2RI
WETR® BACR L %@ﬁﬁWWA&Qﬁﬁm&ﬂ(ﬁﬂﬁ¥i%@
FRBERFE R
c A105E BA=E j%gtgéqLTLDE’ Frfadl b R 2T G Frphdl B B oo
2 % F MR i
.579-&7”%\ %\ﬁf@}g’ﬂbg £ KA ’I‘*gb“f&“ﬁﬁiﬁ?‘gg&i
AR A
L §OSELT AT R § § B F 09400406305 5 ik L ik TRk
AR E R 3 E 0 2 F TRl Rk a1k L 163 -
c H R F P RSERIER S 2 E R e IR E R F PR
BAEBXREAGRILI TR > RB)BFEHR O ZTRIZF R
(FFRDE Se Bl H(FFRD) > bk 2§ 222 2 49(%

B o

3~k

s AR PR BT RART G R e s 2R X309
/@ﬁﬁﬁﬁ%%(ﬁlwﬁﬁﬂﬁ’*Jwﬁﬁﬁﬂw“&%ﬁﬁﬁﬁgﬁf
R R LR TR R R AR e D TR 2 S

%Eli
T EE RS TR AFL G AT KR k@)
ToRQ@E) AR (THE) ~ B R(SEE) R P RQEE) E PR £ 20/ -
. ,—-»_p_/FJ T E FACH ’J\/@’ iﬁyﬁfl’—‘: 2101 E P F %gﬁ—;/ﬁ/&’k
fii% K AR TR B g SR R o
L RS T LN BT T S RTVE SN T 4
/i KR, ®E R TEEEARY

4o BB
cEFERF R AT CARAGLB AT KB T RG)
Qe)~ FEEG) > 7 ()~ PRFQR) EF (1) TH%)

FO6F > = 102 |
FoPoan g TR ERBGHET RIFS
Roie € 15 F % 1120007304 5L i &



582 FEGH)EP R R 20k MFTE T RFITRA RS 4h
st R
s FEXFANTIONIET Bd a 22302 SR I afife A
o WL R A BB S T E T b T 2 e BEET R K
S23NI)EH AR IFEFRZLFALT G RF
S~ RE 2 b
Kighj\”‘Ar"}gi"A\'Wip’%éPf PR EAFQE)E AL
PO EP R TRy MG T RTS8 4a¢ it ’%ﬁ’
A
6~ itk
pT79ETY A2 sl € 2 & R atii - RUOTEH RS HEL S

(AP LA » 91 A2 ¥ Bk B Bk 2 F (08 ) PofRab L 12b B4R &
5 o

7~ 23
'ﬁ%ﬁﬁf*?ﬂ@i%ﬁﬁ@'f%i/,;} S 0 YRR P A o Bu a7
b Fedd > £330 E BRI BT -
« P99 EAzF & Tra -

Bt B R X 2B R R
BEBRL LB N ENSHERFHE A, T

B1024# A= 378 7 @ 1 (SL164): 3 (740 B i s A 19 2 H Fé&rfrfan
7 o

fs‘;z/}

kT A AR R AR PR T B A T o

9~ B RITFS

kT TR S RITH P Ptk A T PR AT o

10 ~ P62k

F"?&)‘f*j}d‘ﬂb f’iﬁ:‘zﬁ"“ % IR i&ﬁf%ﬁv;&/‘a’ 2= 2Ny W ’”de,q;’g*

[k S I LR éiﬂé#ﬁv,{ﬁ*ﬁp@v}. LR EE RN A
FET RA0 B 72 B i R oo

11~ 2

o0
’

cHpER T A B A ST O T T B RAN102# ¢ BB F A 103
E: 3 ) B N A s ¢ e AN L i

c FUEIRC A 105 E AR WA R 2 ER L 2T RARE LIRS e
ERIER CTLD sz f Aok~ 2§ & ~ Xk~ 23EE)

FTE > = 102 |
FoPoan g TR ERBGHET RIFS
Roie € 15 F % 1120007304 5L i &



22 11# P -

kBl E B33

SRIER C111/1/1~111/12/31

ZRIE P PREIRAS HEZRER
5 1.4 kA 8 3t 45 1/1~12/31
£ 2.8 R PEHEIE 7 1/1~12/31
1.4 B 16 1/1~12/31
Z 2.4 B i 16 1/1~12/31
3.8 A 45 16 1/1~12/31
- 14 it o 1 1/1~12/31
# 240 E p R E R 1 1/1~12/31
La ~4% 9 1/4~1/11 ~ 2/11~2/16 ~ 3/8~3/15 -
4/12~4/14 ~ 5/10~5/23 ~ 6/9~6/14 ~
7/13 ~ 8/9~8/16 ~ 9/13~9/15 ~
4 10/4~10/12 ~ 11/8~11/17 ~ 12/5~12/13
‘ 2.4 B i 3 9 1/4~1/11 ~ 2/11~2/16 ~ 3/8~3/15
4/12~4/14 ~ 5/10~5/23 ~ 6/9~6/14 ~
7/13 ~ 8/9~8/16 ~ 9/13~9/15 ~
10/4~10/12 ~ 11/8~11/17 ~ 12/5~12/13
1.4 ~ 7 7 1/4~1/5 ~ 4/7~4/15 ~
5 7/4~7/21 ~ 10/3~10/14
‘ 2.4 B i 3 7 1/4~1/5 ~ 4/7~4/15 ~
7/4~7/21 ~ 10/3~10/14
1.4 ~ 47 5 1/4~1/5 ~ 4/12~4/19 ~
" 7/13~7/21 ~ 10/4~10/14
2.4 B i ¥ 5 1/4~1/5 ~ 4/12~4/19 ~
7/13~7/21 ~ 10/4~10/14
o 1.i A5 2 2/22 ~ 5/4 ~ 8/2 ~ 11/18
‘ 2.4 B i 3k 2 2/22 ~ 5/4 ~ 8/2 ~ 11/18
1.4~ 2 2/11~2/22 ~ 5/4~5/11 ~
" 8/2~8/4 ~ 11/18
2.4 B i ¥ 2 2/11~2/22 ~ 5/4~5/11 ~
8/2~8/4 ~ 11/18
L &5 2 1/17 ~ 4/19 ~ 7/19 ~ 10/18
240 B A ¥ 2 117 ~ 2/21 ~ 3/22 ~
cd 419 ~ 5/17 ~ 6/14 ~
7/19 ~ 8/16 ~ 9/20
10/18 ~ 11/22 ~ 12/20
1.4 ~ 7 2 1717 ~ 2721 ~ 3/22 ~
4/19 ~ 5/17 ~ 6/14 ~
7/19 ~ 8/16 ~ 9/20 -
e m 10/18 ~ 11/22 ~ 12/20
- = 2.4 B i 3 2 1/17 ~ 2/21 ~ 3/22 ~
4/19 ~ 5/17 ~ 6/14 ~
7/19 ~ 8/16 ~ 9/20
10/18 ~ 11/22 ~ 12/20
l(f o oa gy | AR 4 3/4~3/8 ~ 9/1
?ﬂrg*s_ B4 ;};ﬁj bu B i 2 2/11~2/14 ~ 8/9~8/16
g " 7'3 4o B g 5 1/3~1/25 ~ 7/11~7/26

o
s

¥

- Frae TR 111 # R i B RISR A
/C;r i g €45 F ¥ 1120007304 530 &



ORI ZRIGE P PRI RS - HETPRIEFR
‘/‘A—; ﬁ,: s= >3 ~ ~ ~
Chem oo w8 5 4/7~4/27 ~ 10/4~10/14
% 3 N
(1o 2 g )| TEEH 2 9/15~9/20
(1o 2 g )| B 3 8/8~8/16
( F’ft—. ié‘ i «lf;’ ) 4 :% Rt {:a' 1 10/11
= 7] N
( F’::;‘E—‘ ;té“ i *ﬁ ) 4 :% Rt \5% 1 9/12
Fe 4 -
CTe i 4 )| B 3 1/4~1/17 ~ 8/16~8/18
Conop s p)| el ics 2 3/29~4/27
4 Al g 5 1/A~1/17 ~ 4/12~4/25 ~
(3 4 g )| "EF 7/1~7/13 ~ 8/12~8/18 ~ 11/4~11/24
1/4~2/7~3/8 ~
R, ey { 417 ~ 5/4 ~ 6/7 ~
o 4 ™ ¥ ~ ~ ~
(kL P) 17(;/54 \81/%/8 ?/%2/6
/f} /?’; 4 i
('/‘f‘fg‘;f?] ’]‘%‘ii’) v 5 A 3¥ 1 4/27
E: |14 B i 15 3/4~3/18 ~ 9/7~9/15
Cm )27 &g 2 1/a~1/5~ 977
/11 ~ 2/11~2/16 ~ 3/8 ~
A 7N - 9 4/14 ~ 5/10~5/23 ~ 6/9
(o & )| oA 7/13 ~ 8/10~8/16 ~ 9/13
10/12 ~ 11/8~11/17 ~ 12/13
PSS A .
(e oq # | R 4 4/23 ~ 7/8

FOF » =2 102 |

Fo P F TR ERB G ST RISFE

Roie € 15 F % 1120007304 5L i &




1.4 5 p|int
I~ B Rl 83 gy

Pire - BMBRBHHE R R 2K AW EHITH T2 Fa7 5

LW‘4#ﬁ£4£3%?$ﬁ’***ﬁ(4fﬁ%ﬁ Biddc A

FORMAEE(T v ) FiE '41/? A BB TR E B

B~ ;%*{‘7}\’]"’{\(/4}\ RoR s TR SRR B RE ) A R

(7~ ~FE~FF S8 P CEEZ ANERAAS)
*‘ﬁﬂﬁﬁﬁ4%@B%%£ﬂﬁ%u R E TR XN X

% - REE A R P R R R AR 5T

zz::}?jziir'""' :

(1) Frae — B bt B 2 BORETR T © Fiae — Rz B Tad A
OB B R ST L 0 H J\grs/w\ Mg Rk E
PRI AF

()7t - B AR AT 3 R cnd LR 1 ¢ 2B 0 2 R

_fl_;, o
(@#ﬁ$%ﬁﬁi”éﬂﬁw’ﬁﬁ—&i&éiié%%ﬁi

AMEFRRRRKE ek AL PTL w2 E X

AAZ2dassh 5B o

(4) AT 0 IZQP’%?, Flj‘ %80 — BT b P L B 3 L S A
T AU B A 12,8304 o KtiT2. AL E A U B 22,4404 o (111
127 #FE T TREPE A T 85109614 0 £ LF AT
#520,577 %)
(5) Hrk A d © Piii - RUHiTA BHAAP LREM A Tg - &
FRY )~ F5%3F o
2> B M W - [ B4R~ W13) 497 ]
(1) 424 - BIRB B 4215 51 T Rl2bk 8 A (5 3540 404( B 1 ~ B]3) #7
E
(2) 1240 — Bz F Mok 2 JE e Ptk 0 8 A 0 Phde ' 45041 4) *7
=
(3) Frie — B & S KRB o 8 A 1 3ot (BIS ~ RI6)77m o
(4) Fine— Ba & 82 P Btk o 1 B HAC H45A(RT~BI8)#77r o
(B) 1%ic — B2 3EZ BBtk A i BlFAC A B9~ Bl 12)#7F o

(6) 2o — M BT A & L2 BB F A (7 Bl 340 404( R
13)#77 o

$10F » £ 102 F
:3:"*”?5‘&5 T 111 & BB %%i/?}gﬁp
Foic € €45F % 1120007304 3.3 B



1.5 %%/ &% ? IF;F;P— 5 P&
I\I%\» B W p T 4R g
HEPP AR O R RIIR B M E BB ERITERD]  RBEFHRIH
AT i R \%w*rwa/wfr RSFTE CF Rt E RS
TRIERBEHERFELUTEIREARIITES 2 T RE ¥R
TESFERER | R FELR R ﬁne %Iﬁﬁi&z%lﬁyﬁ'
TESFRF - T2 kB o FRET RS Z20P > FHoEE3 o

2~@¢%lf%ag;mﬂ%§

BEPLEASHEBGHIPESLFPREERY 2 HERB G
E’T?’/? e PSR ol U S S L e VI E: 37 B R U
TERE 2 THREGRSTEATERE o REE R B 7 R
P47 T2 /5 g i 7 & R g %5 T 2 "HB T R

2 U3k 5 45 55 1 P w?lﬁ?gﬁ%gﬁm & R
(1) A2 P BRI THEBEHET PREH 1% 7a1SO 17025 K] pE R I
‘ﬂtf”f@ﬁ rr"'r"""t’rr'? TE > FHRTE 5’?’1@/2/‘&@@1\:&&5?
(TAF) 35283 38 (4e'dds) » T 28 S WP Roae € f5 5 @Bl P
AP FERH PP RATREIF V)RS 2 2RRREAL €
(TAF)#7 8 742 Tr B3R R S P A 45 00 4 3Bkt 5 AR -0 (7

BB E /?J‘F$w?sbé‘%$\7 T K o
(2) 7 MERBBHE /PJ'Fi“‘Wﬁ*f"ﬁA\%‘rw%‘r?# [ 7 4 ~ 2RRHE
B 8 6 (TAF)L Piic ¢ SE5TR IR B RAESHEL A0 B0 1555 % 4
f*gﬁ%ﬁ%ﬁ@*ﬁ%ﬁﬁﬁﬁ%ﬁﬁﬁ“@bﬁ%%~%%
B8 F L MHRE AR s RS o AN AS

f\/z\,6 o

3 RBABRIIERD 2R
AN PREERE AT KEREEHFERITEL A 02 4]
T T RBTRREZ \E'/L:l%-ég-?E‘FélF%E.}:}?‘J RG] T R ORI E RRE
TR P NRBRAHTAREEE BE O HNFHERRLY 5
1= 3 2L RE R SEFHD 2R RIRFTRE TR
FEAITERRE P 4ok 7977 o

$1E - £ 102 F
%“’F’?ﬁ‘ba T 111 & BB %%i/?}gﬁp
Fic € €45F % 1120007304 3.3 B



23 TRSAESE R E B PR A 45T LT A

S PR 45 S 419E P HFR | 23 p 8 | BERE | 3t
)i 45 Ep AR 7] LR 33
LAF Witk A 47
Q)as 17 H Pt |RFEERD T B R
)3 HE 4 B Pife ,
( )&&-90 % ¢ ¥ !
Q)i 4 4 3 F1 46~ 5 3 A
$1-90 mr
3)ik 4 B P fh - 4190 ,
( )‘azé E“M 1 &, 5
2.2 M A & ¢ |(ArRRie b Prfd ~ 8690 . 1 )
(TAF)L 7% 4 38| ~BRE® - & #TAF | | 0o0n
B T BL A R 5 |(5) 2 FUiR RS 8 PR R * 1 4
BPBI B8 | 490 i
OV KE R 4e B Pih ,
(7) 4 4c B Pifd ~ 44-90 £ 4
(8) % 2 s 4k 40 5 12 76 ~ s A
£-90
(1) Hrzdfhte 5 P26 ~ 41,90 £ 5
3.2 BR800y areig e 5 1048~ 4190 £ 3
RP O A PER B = AEC 110£12 "
Fon s g | | %
N Gy ke s fh~ B0 ~ 7 G 4
(s LA R 5 A
9 85 MR A 4 "
K34 B A4E ~ 4590
(kB e 400 s 5
A RER G RR Rk
(IAEA) i 757k 5 32| Q) kE4e B PifE~ 4690 - | X IAEA . , 1
LY Y e ’
AR v ,
t (3) kit & Hefi» 4,0 - 3

?‘;ﬁdpg . “___” %\'7‘]“ j\—?i)i#\ﬂ*!{‘{:r o

F12F > 2 102 F
B P s TR 1 E TRB G S E R
Foie € 15 F % 1120007304 5L i &



24 2EGEA L §(TAPLyH: 4 25 R

S PR A 5 %

== p i 110£107

R 2 Pfs k3ol TAF e | W% | %%
1 Co-60 | 1949 + 20 |203.1 + 13 | -40 | i@
2 i Cs-134 | 2567 + 1.8 |2847 + 27 | -98 | &
g | (RR/27 928)| 5137 | 2310 £ 3.5 [2549 + 29 | 94 | i
4 Sr-90 | 3457 £ 12.6 |351.9 + 99 | -18 | @i
5 Co-60 | 3593 = 06 | 358 + 14 | 03 | @i
6 i Cs-134 | 4050 = 05 | 399 + 18 | 14 | @i
7 | (RR/2T B E) | o137 | 3793 £ 08 [ 357 + 15| 62 | @il
8 Sr90 | 8200 £ 32 | 863 + 34 | -50 | @i
9 Co-60 | 0.0423 = 0.001 |0.0414 £0.0020| 2.3 | :i§
10 Cs-134 | 0.0487 + 0.001 |0.0515 £0.0023| -5.6 | iii§
1| ;u/fif;w) Cs-137 | 0.0527 + 0.001 |0.0512 £0.0021] 2.8 | ii:§
12 Sr-90 0.0740 + 0.002 |0.07486 +0.00031| -1.1 i i
13 Gp 0.1717 + 0.005 [0.18028 +0.00073| -4.8 i i
14 Co-60 | 3533 + 030 | 358 + 15 | -14 | i@
15 Cs-134 | 2953 + 020 | 308 + 14 | -42 | #i®
16 e Cs-137 | 3473 + 040 | 334 + 14 | 41 | @&
17 (Bw/=2) Sr90 | 1296 + 039 | 12.57 + 04 | 3.1 | i
18 GB | 17627 + 50.0 |17959 + 792 | -1.9 | i@
19 H-3 827.0 + 27.0 | 867.6 + 23.8 | -47 | iiE
20 Co-60 | 3990 + 0.7 |3850 + 19 | 3.6 | i@
21 4 Cs-134 | 3243 + 04 [3150 + 0.7 | 3.0 | @i
99 | (Bn/=7 -#EL)| 5137 | 3527 £ 08 [3398 + 03 | 38 | @il
23 Sr90 | 2824 + 103 |3004 + 7.4 | -60 | i
24 Co-60 | 2523 + 05 |2323 + 076 | 86 | i@
25 &k Cs-134 | 2830 + 04 |2547 + 050 | 11.1 | i
o6 |(E5/=7 #E)| (5137 | 2573 £ 07 |2390 « 1.10| 78 | ii®
27 Sr90 | 8250 + 3.0 |86.00 + 390 | -40 | i

%137 » £ 102 |

F - Prac s TR & RS 5 E RIEF 2

Foie € 15 F % 1120007304 5L i &




A4 B i kL *EpE TAF i 4 (& BWE% | %
28 Co-60 | 4673 + 08 | 452 + 17 | 35 | i@
29 o Cs-134 | 4727 = 07 | 478 + 16 | -1.1 | @&
30 |(Bs/27 -#EL)| (5137 | 4300 £ 1.1 | 428 £ 14 | 05 | #@i®
31 Sr90 | 6850 + 2.7 | 741 + 18 | -7.5 | wi#
32 Co-60 | 4120 + 05 | 446 + 15 | 7.5 | i@
33 - Cs-134 | 2953 + 04 | 342 + 16 | -137 | #i®
34 |(Bs/=7 -#E)| 5137 | 3670 £ 07 | 427 + 13 | -140 | 8
35 Sr90 | 6870 £ 2.6 | 765 + 33 | -102 | @&

WP L 2REREAL E (TAP) L #4H P2 S RS 55T iEfr € iE -

2. k% 24 110# & 2 B
S B RS 47 £ H 5 100% ©

F147

£ 102 |

B i¢g (TAF)L i

- %At %

d R B RO

F TR 111 E TR B RIE
r@ g €T ¥ 1120007304 3L &




%5 ARR

i G R SR A PRI RO P R R %

2. % %4 110% B R

115 % &R 5 5 100%

zo PP 110#£127
AT R F IR ki1 R EnE | %%
R E
] K-40 | 500.7 + 43.8 | 511.0 + 562 | 0.14 | i
2 Cs-137 | 1000 + 52 | 965 + 129 | 025 | iiF
"
3 ”i’;g TI208 | 150 + 13 | 147 + 26 | 009 | i
(B 3/29 - §58)
4 Ac-228 | 424 + 21 | 457 + 73 | 043 | i
5 Sr-90 39 £+ 06 36 + 04 | 042 | i€iB
6 K-40 57742 + 466.5 |6696.3 + 823.6 | 0.97 | iliB
_Z;—_H—
7 o Cs-137 | 196 + 33 | 208 + 41 | 022 | i{iF
(CEVERES 5
8 Sr-90 | 686 + 75 | 707 + 78 | 0.19 | i
9 5ok K-40 113 + 16 | 11.8 + 20 | 021 | i
10 (hs/=4) Gp 0.049 + 0.015| 0.042 + 0.025| 024 | :iF
11 Tk H-3 308 + 45 | 400 + 3.6 | 003 | iif
12 (B3 /2 Gp 135 + 015 | 140 + 0.08 | 027 | i
PR bt e .
13 Yoo ma| 519 £+ 0.089 | 526 + 0.030| 0.14 | i
(%A )
e Bt e ) ) ) 16
14 bk mES | (KHE) 58 + 0089 | 263 <+ 0.030| 020 | i
o\ o e
15 (> 5) (ip) | 157 * 0089 | 160 x 0061 | 017 | Wi
=
2B a2
16 . 112+ 0089 | 114 =+ 0061 | 0.16 | i
(%)
Bl 1 R § RS RIY A pRE T2 ARELGWEH EE o

PGB RIY o PRI R RS PR A

AR R EoEn( A 45 4 B )= T o <1

Ul e T UM

F15F > 2102 F
- Frae TR 11 # R i B RSR A

I%r i g €45 F ¥ 1120007304 5L &



26 BI'F R A F A VRRB RO R T e R

Proficiency Test IAEA-TERC-2022-01 Evaluation Report
Created on 2022-12-12

Evaluation Tables for Labcode 23. (Values and uncertainties expressed in Bg/kg)

Sample Code | Analyte | Target Value | Target Unc. | MARB | Rep. Value | Rep. Unc | Rel. Bias | Robust SD | Z-Score | Accuracy P Precision | Final Score

1 Co-60 17.7 1.1 20% 17.56 0.51 -0.79% 1.1 0.13 A 6.86 A A
1 Cs-134 15.9 1 20% 15.91 0.39 0.06% 1 0.01 A 6.75 A A
1 Cs-137 24.2 1.5 20% 24.29 0.76 0.37% 1.5 0.06 A 6.94 A A
1 Sr-90 26.4 1.6 30% 26.88 1.24 1.82% 1.6 0.30 A 7.62 A A

Sample Code | Analyte | Target Value | Target Unc. | MARB | Rep. Value | Rep. Unc | Rel. Bias | Robust SD | Z-Score | Accuracy P Precision | Final Score
2 Cs-137 8.36 0.5 20% 8.58 0.44 2.63% 0.5 0.44 A 7.88 A A
2 Sr-90 7.42 0.45 30% 7.47 0.35 0.67% 0.45 0.11 A 7.66 A A

Sample Code | Analyte | Target Value | Target Unc. | MARB | Rep. Value | Rep. Unc | Rel. Bias | Robust SD | Z-Score | Accuracy P Precision | Final Score

3 Cs-134 12.1 0.7 20% 12.02 0.35 -0.66% 0.7 0.11 A 6.48 A A
3 Cs-137 22.6 1.4 20% 22.99 0.71 1.73% 1.4 0.28 A 6.92 A A
Sample Code | Analyte | RobustMean | Robust SD | Rep. Value | Rep. Unc | Z-Score | Z-score Evaluation
1 gross- 3 124.75 29.46 106.85 9.14 0.61 A
2 gross- 28.94 6.35 24.62 2.11 0.68 A
3 gross- 3 27.63 6.78 23.72 2.03 0.58 A

A “Accepted” When both accuracy and precision achieved accepted states.
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133 | 49E-05 | 44E-05 | 23E-05 | 1.0B-05 | 6.8E-06 | 4.3E-06 | F1.9E-05 | F1.8E-05 | F8.3E-06 | F3.8E-06 | F2.2E-06 | F1.5E-06
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Cs-137 | 2.1B-05 | 12E-05 | 9.6E-06 | 1.0E-05 | 13B-05 | 1.3E-05 | SI.IE-04 | SI.OE-04 | ST.0E-05 | S4.8E-05 | S42E-05 | S3.9E-05
Ba-140 | 3.2E-05 | 1.8E-05 | 9.2E-06 | 5.8E-06 | 3.7E-06 | 2.6E-06 | S2.9E-05 | S2.2E-05 | S1.2E-05 | S8.6E-06 | S7.1E-06 | S5.8E-06
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Pu-238 4.0E-03 4.0E-04 3.1E-04 2.4E-04 2.2E-04 2.3E-04 | F2.0E-01 | F1.9E-01 | F1.4E-01 | F1.1E-O1 | F1.0E-O1 | F1.1E-O1
Pu 239 4.2E-03 4.2E-04 3.3E-04 2.7E-04 2.4E-04 2.5E-04 | F2.1E-01 | F2.0E-01 | F1.5E-01 | F1.2E-01 | F1.1E-01 | F1.2E-01
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4%.-51 1.07E-10
4554 2.85E-09
45-58 3.33 E-09
48-59 3.96 E-09
45-60 8.28 E-09
#£-65 1.95 E-09
495 2.53 E-09
4-95 2.62 E-09
#-131 1.31 E-09
4% -134 5.33 E-09
46-137 7 2.08 E-09
4%-125 1.47 E-09
42-140 6.84 E-10
éa%-l40 7.78 E-09
gF-141 2.49 E-10
gr-144 6.62 E-11
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