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Abstract

Since a large number of radiation operations are carried out at
various stages during the decommissioning period, the implementation
of radiation regulations, radiation protection operations, complete
protective measures and technical capabilities are key and important
issues for the protection of radiation workers, so it is necessary to
strengthen the technique for radiation safety regulation. It includes the
applicability analysis of protective measures, the research of
countermeasures, and the collection and analysis of potential radiation
accidents during the decommissioning of nuclear power plants to
improve the technologies of domestic radiation protection and

regulation.

In response to this demand, the proposed implementation of this
project includes: improving the technology of radiation safety regulation
and potential radiation accident analysis, introduction of smart
technology to reduce the radiation dose for workers and review
technology for the environmental radiation monitoring report for the

decommissioned nuclear power plant.

Keywords: Potential radiation accident analysis, smart technology,
review technology for radiation monitoring report, radiation
safety regulation.
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Abstract
Nuclear radiation is harmful to human health. but we have to depend on nuclear energy
to gencrate clectricity to meet the enormous requirement for energy sources. With the
development of nuclear power station and the great public attention to nuclear safety, using
robots instead of people to work in the nuclear environment. To reduce the radiation dose of
nuclear power operator, it is the key to resolve the conflict that the people can't directly
operate the facilities in the nuclear power plants. It has become a consensus among all
countries. This paper introduces the research and application of robot in the nuclear power
plant, including daily monitoring and the equipment maintenance under normal conditions,

and the emergency rescuc in the Fukushima Daiichi accident. And then analvscs the key

technologies.
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Setup and Operation Report of Multi-Function Track Vehicle

By

Yao-Min Li*
Tsung-Te Lin

Abstract

The purpose of this report is to establish operating procedures and
methods for the multi-function track vehicle, including the introduction of
vehicle setup, specifications and performance of each component, and a series of
performance tests of vehicle are performed in this work. In order to ensuring the
best performance and extend the service life of the vehicle, this report indicated
the daily maintenance method of the vehicle, especially for precautions. Also,
the introduction of this vehicle can be used to perform a variety of tasks by

carrying various equipment in the future.

Keywords: Multi-Function, Track Vehicle, Operation.
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The Radioactive Gaseous and Liquid Effluent Treatment Baseline
Inspection Process and Plan Review Guide
for Transition to Decommissioning Phase

By
Hsu, Yu-Hsia
Abstract

Atomic Energy Council issued the decommissioning permit for Chinshan
Nuclear Power Plant of Taiwan Power Company(TPC) on July 12, 2019 » and is
reviewing the decommissioning plan for Nanwan Nuclear Power Plant. AEC will
continue overseeing the TPC, making sure that the decommissioning and
dismantling (D&D) activities carried out by the TPC are consistent with the

approved decommissioning plan ¢

With inspection and plan review cases for transition to decommissioning
phase of nuclear power plant of US Nuclear Regulatory Commission and Japan
Nuclear Regulation Authority, this report provides the regulatory body in Taiwan
with radioactive gaseous and liquid effluent treatment inspection and plan review

guides.

Keywords: radioactive gaseous and liquid effluent treatment, decommission

Health Physics Division Institute of Nuclear Energy Research
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SRR R T 0 M B E R BB HE PR -

BHEL S HARHEL AR @

Post-Accident High Range Effluent Monitors

S FFERE é_?f 4 :F# 42 5 2 (Emergency Operating Procedures >
EOPs)» & ¥ 2 ¥ [z 3 {7 #5 1& 2% (protective action recommendations °

PARS)¥ #+ % 2 jm AR bt if Bk B o
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24, ARBER
2.4.1. %4022 L 2(03.01)

a.

FE AR W RIE 0 BT F T R 2B G ~ R AR BRI R
SRR A TE G RRART o MOF AR & SL(]4e SPINGSs)ZE
RS Gl AT B AR EBR O SFER
£ s B (b 44 e 47 0 plate-out) PF 4% © & i 4 (heat
tracing) o i&— H LR U b & i Ry 1 (Bl4rsB I F B IR ER)
Foacig b oo Bogk kLR BIF L ANSI N13.1-1969, “Guide to
Sampling Airborne Radioactive Materials in Nuclear Facilities,” ~

ANSI  NI13.10-1974/ANSI  N42.18-2004, “Specification and
Performance of Onsite Instrumentation for Continuously Monitoring

Radioactivity in Effluents.” °

AR A AT Bl et B ER(G] Aot ok \F}@B?,Ilg%ﬁﬁ L B TR
F ~#-ksF % openroof vents - turbine decks ~ ¥4 % ifF #

WE RS & R BE N ei) ¥ R FZ T RS ey
ﬂﬁ@fﬁ%ﬁ~u£ﬁ£%$ﬁ£&3@ﬁ%09%%%%%

TR ) & 5 T ke i Wes 42 kA
FAREH B2 LRGBS BRE FhE ke T

Rudhlg ~ BB i # < # & RHR heat exchangers & %) -

A
P @ i A R DARMAE o AR R H I RE 9T
L

PEF 2 B MR YR # (filter banks)»zi & Bl ¥ & ASME N510-
1989 o 7 iy B2 HBE F 4 Mokt R G 4 1t o HEPA/S At B ik
B Ay P E B ki KR4 o
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f.

24.2. &

a.

b)

d)

'J)»")s B rﬂ%-ﬁl'] °

- Hem g PREE G AT AT (Bl R P PB4
P

PEL Gl R R UK R A2 B R)F R TR H AT

-

d 2Ei F P Eh(B]4o p 7 3¢ 4 cable tray & ) dvR) AR w2
AT A S

2 - W R -

BRI ARET B E) (03.02)
ERERFT AL FEN P AT PR R e R

§a

Regulatory Guide 1.21, “Measuring, Evaluating, and Reporting
Radioactive Material in Liquid and Gaseous Effluents and Solid

Waste”

Regulatory Guide 4.15, “Quality Assurance for Radiological
Monitoring Programs (Inception through Normal Operations to

License Termination)—Effluent Streams and the Environment”

ANSI Standard N13.1-1969, “Sampling Airborne Radioactive

Materials in Nuclear Facilities”

Health Physics Positions (HPPOS) 040 and 229 in NUREG/CR-
5569, Revision 1, “Health Physics Positions Data Base,” dated
May 1, 1992 -

EnART RS A E R

%
BRRSREREH R AT UL D TR



b. XFiE-HE

C. YT B BLR kIR S ARR o P A IEF ) 0 127 428 10
CFR Part 20 #7242 € *Lig » @ & 10 CFR Part 50, Appendix
I, “Numerical Guides for Design Objectives and Limiting Conditions
for Operation to Meet the Criterion ‘As Low as is Reasonably
Achievable’ for Radioactive Material in Light-Water-Cooled Nuclear

Power Reactor Effluents.”#737 2. 2K 3241 o 3+ & #7 % 2 R {rin 48 -
REFREFFHRAAR &L 5 FERITEG N { KT
)
2.43. B4 2 A +5(03.03)
a. AT R A BRI ARR R AR RGP JRR A
BT A B AU R R TR R R E )
WA R BIF L RG4.15,Rev 1, Section C. 8 ©

b. XFiE- HER
c. X7F - HER

2.4.4. &k B X % (03.04)
a. AR R R E

AR R (P A A g ) mEE R R R T L ANSI N42.18-
2004, “Specification and Performance of On-Site Instrumentation for
Continuously Monitoring Radioactivity in Effluents.” » & % i 3¥ >

AR F o AR MRGREEF A LT ERERET
2 Tl A b 5 5 E U R RE o
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W hox Furn &R R BT L ASME N510-1989, “Testing of Nuclear
Air Treatment Systems.” o % & ¢,k 35L& 7 & * F &8 md® % 5t
(standby gas treatment system > SGBTS) ~ Fy 5 /#f B4 f 53 b % 5
(Containment/Auxiliary Building Ventilation System) o

c. High-Range Effluent Monitoring Instrumentation

\

L 4 #FRF2DL 20474 2 R L R H post
accident monitoring instrumentation e R > A% B B & T B f
FARG A RBRART ARG FE27 eI BT

A AR TRRE mMERABREIFT AR

R By % PR 3L o

#

2.4.5. 3 5 &£ (03.05)
a. LEMEEH S BT 0 AT Appendix T A 2 % 6 o £7§ A
B AR T EF SRR L fok T AR
R TR o AR AR ETE ?ﬁfv“i%@

,Iﬁ%"?"g?g‘;‘ﬁi;\]«éL%1241(;&[,,2@'1}3\ <7 )

C ,}Z”ﬁ E - *} %E'J °
d ,;’)3 - R o
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2.4.6. IF 3L 2 FEIRY R4
ZALBALA IPT1152 5 PR A~ 5 302 Fi 20 f274-ehi)
FFL O FYREF ARG FREZFT RD10-15% -
i 2.4-1
bod & 2 it 0 ERPE § ik RG 1109 2 st § AR & - R
R A RHETE S S H R R TR VERMBESTEE S R -
RB R § R E R e 1 R e AR
=% 5> 22 RG1.109 2_ | &35 {3\ 4p 2 ¢
I A s WAR I~ Rz SR
2. JI* A F IS REPAER L E- HRRELE > E R

HIEEFHEAERAF ST FigEg > A @ g o Bk 5 WA
EECECS -1 )R LN NC N R R U8 T 7 Y i

(1) 1 x5 4 SR BT §F R 2§ ¢ 5 3 s s

RSy e iRy -

Qs 8% F3 KPP FTARLEEALIBIRE - § PRAARH
WHEEAAREF AR A FRFF R GRE T

oo S e SR PR (B TR (ER P PR A L d e
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0’14\

(2)§§‘4¢§—7§’T: ,‘;.' f_—g'\ﬁ_ R J\rgt‘r\:‘ ﬂ‘;ckrﬂ'*v}*‘;fé ;ﬁ—r’ D LRy
B R SRS RRE
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3. Grand Gulf 5 § fx AAR #4818 01 98

2013 £ 9 * NRC 4L % Grand Gulf % 7 R 1 5048 2 P53 10 > ﬁp@dﬂz 4
337 ODCM P » Aif 4 P 178t % o i3 3 AR BOR WA B> £ B
F o B ACTIARBAR L 18 30 X PR D v AR o

3.1. AREFF
= % IP 71124.06-05 ch— Btk - ARZF S RE B & 3~ AR
BLAT 7P
I B FARB N ks FRdR 2 5 R F G E R { Aot
BF ~rMER PGS -
2. B F S RMEAFERITFIERE 0 F 2R TRIE T
Lo T s WMETE o
3. REBEREEATEGOF RME AILGRIS > Bpi b 5
FLpe I~ 122 4345 10 CFR 50.59 fe 4R » i i@ 4l b 3 BLAF ¥ ehit
4, RS REHPE S RWADNF RS IFHARKBELE2 G
“7 4 o 4% K 2 * 10 CFR Part 20 ~ 10 CFR Part 50 Appendices A
and I ~ 40 CFR Part 190 ~ ODCM £ 4 ¥ TS & F2 425 » 1¥ 5 £
el F 2 Rl ARFFEFRE AR 6 AT/ EE
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B RARR Y RS TR AR > R T g B Rt
3 RAL

PR R AR 0 ¢ gk BB A AT
PHE 2 F AR PP A B R A R R
Wil bk SRR B A F A LR 2 4 10
CFR 50.59 2 & #h.

AEPEIO 2§ R AR P T LB (s 7 TR
B T) o

o

3«

FOUFE R R R Bt R gy T PR 2 7; o
FTHREFVHIH0E%E -

B8 & ovig & (Effluent stack flow rates) ©

B ARSE IR TS & Foendd boJn BB R AT % 32 T ORIRIR
B o,

WP BT OHEERE(FF )

EH P - RMERFFT o

® o D ST R TE ¢ 2 R e =% o Part 61 A 5 o

£ R PRI E B (F T )

%@&%ﬁmﬁﬁﬂ
Boif— =3 4
B ¥ g SRR
BTORE RIS
FRAHIFIEE S RERMREL Y T oRant g -

#] 2 10 CFR 50.75 (g)% #r2 FeitemiB N F BT 2 > 1% 33

4y

[e]

m&
\ﬂ*

¥

i R 4 0 e 4 o

ARG SRI AR 2 PR o

24



S.

3K

4 i
[l

EQ:J};L§ o

25



32. REBFR

1. st

BB 40 3 B BT 5.5.1“Programs and Manuals,” £7 non-

cited violation(NCV) %k &1 » F] & iv F % ~ A& ODCM & F - 3
AL R A
(1) it § et 2R K ODCM % { -

(2) # 7% 45 P % Kb (initiated)ODCM % -

3) #

2. #xit:

(1

) L R R BB

¥ BRGIHE PR S5 BEREFREF T 2 LT
o A AN IR E FeF 2 ODCM # { 0 7 14 § 4
-i:’-’r ) _‘]i,l Z‘%i a’_i}"‘h"‘{-&"l’}'} Ve %_L:Iwo? 5&&

2013 & 6 % 20 p v AR% A 4 ODCM = & 38 > 355 A3 3
DB ASE E 0 T IR E ODCM % & % A i 1 & HR
FEE

#f%—g}é:ti‘h& ODCM % { > % 4 38 > #24% Basis Document
Change Request (LBDCR) 2012-012 4% » *+ 2012 # 3 * 15

ERNERUR - “,% & 9 * Action Statement 6.3.9, Condition
D.13#Zi7# & .ﬂl‘\%ﬁﬁi » % 713 ODCM # 6.3.9-1 2_ 7w ip|

ERFA30AP ANKRRE F 107 L2 TR PR
JE 20 A S SR ARRE AT o ip it iR BB R B st R R A R
P & 5 koK 2%k ¥i(circulating water blow down (CWBD)
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2)

3) %

systems)F B o CWBD iinig § ] B eh it 0% CWBD 8
Sad o] TR 0 E BRI Bk SR R AR

AR E HAL LBDCR 2 ARM A2/ 7 % P 2] 22 2 2,3 37 4
FFARPTANAFRLFIL AEFLTZR L A o
LBDCR ¥ #zit 7 3 7% # & F' 42 48 2R ¥ (over prescriptive) |’
O F S ATil 2 AH A ITE @ o

¥ LBDCR %5 :#-h4cif Action Statement 6.3.9, Condition D.1 »
W T SRR ) S TR A AR
H)Z K 2 AR ODCM 2 4 B A it & F 59 ehii AR e dr #

> 1 v 4o 3l = 2] ¢ 5
Bl S rEiac EVREN B

PLARRET PR g2 2 %2012 & 38 15 p 4 s ARREA
2 RAE PR X A SR LT e A

F 2| o

B2 EOIHE BRE AN EE T RUSIZHZ ODCM # { o
FE B E RIEFRY T T RIEIL 2 ODCM # { dF
GRE=:: —‘ﬂkwﬂﬁaﬁﬁﬂ‘&p—r’gm; 2 7 X 3F ¥ ODCM & A 38-

Ny

1o %R 22 ODCM % A 38 & 7%

PO R AR ODCM % 639-1 F 72 2 F * 2 g

(=i

RIERE ERSIBEF 0612012827 22 p > FEF
74 CWBDZRIEZ v * > 1 2012& 57 29 p#3a% A
i P4 > ] ODCM 4% & 38 7 » fio ik R AR & 37 4 1% X 258
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B2 s AR A 0 e & CWBD SR E 7 7 % agug i)
B s 38§70 49 78 X BB S 2 2 sf g W2 § ik

£ R P E 924% o #ﬁﬁﬁiﬁi 6Bz T AAL BRI TLE o

3. & 37!

() &

EHC xa»ﬁp@i Tl (TR E 0 A PTAP M GRAE AT R
el 78 o ki F % ODCM =& £ % - B performance
deficiency(PD) » ¥ I 7 =t & (more than minor) > F] & sc i § 733
B zu® ODCM % { > i3 2 49 75 st i P 2iE £ 0
ODCM %< & 37 & £ B8 b Z 2 2 58 n Bt

N

(2) 1 * IMC 0609, Appendix D, “Public Radiation Safety Significance

3)

(4) »

Determination Process,”(NRC » 2008) » 4L % B 2] % 1& 2R 5 te i
% 2 kE Jg (Green) °

PERFF IS AEZEwIAETE A2 ARHET AR
i 10 CFR Part 50 Appendix I #£ % > &¢ 10 CFR 20.1301(e) *2iE -
EREPREAS TR M 'ﬂ#kﬁ@i%nb FETL I & 2R AR
ODCM 4 f £ F B3 i A daqn 3 35 4 ehioss & 2 88 50
K § s TR LR o

FHTHR A 5.5 “Programs and Manuals,” & F-34% R E B 3~

w3 ODCM -

(1) % R H 45/ 7 4= 5.5.1, “Licensee initiated changes to
the ODCM,” Paragrapha » 3% % & £4% f& f fx 6> 2. ODCM
JTLEE

28



a. KT RALZRLL G @ AT e
2| g 2% % { 4F 10 CFR 20.1302 ~ 40 CFR Part 190 ~ 10

=3
1<

CFR 50.36a ~ 10 CFR Part 50, Appendix [ & F-2_ 3z i

ALF IR A 2 R B AR AR R e

(2) 45 R 4508 7 LR 4§ 5.5.1, “Licensee initiated changes to
the ODCM,” Paragraph b » 3% .4 & F4% & ¥ i ke 2. ODCM
B AETREILFT 84000

(3) #* B H 457 7 H R §# 5.5.1.b "Offsite Dose Calculation
Manual,” » 3% 4 & K ODCM ¢ 7 st 428 47

Flpt 3 i & B 2] 2 very low safety significance (Green) @ @ &

» R 78> #-H 4 5 NCV> 22 NRC Enforcement Policy

Section 2.3.2.— X o
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4. Palisades > 7 Rt et BB E 2% 72 B

2015 # NRC AR %% 3L > Palisades 1% & B F12 = & * & % (land use

census):T 2 Rt MBI E S X 2 AP AR I FRF
TR SR o

REE-¥ Y
7 = 1P 71124.06-05 e— i $& %

I BRI LY B2 DRBEHTRFLHNEETH 2
Fed e 5 15 A e T e TR AT A S LB eh TS

2. ARR R RS F AR R 0 R T A

LECEER - &3 2 RILELE ERIE PR Yk N

Nud

3. ARBRAAITHE® NHETERIE TS 2R 2R P 2 0 MR
e ZAF A iAo ¢ RBELRIVIMA o AR 7 P W Part6l &

15 1 FE RS RIE ¢ 5 ELRIPAE -

4. RBRRISRE L ZRFRRCPAEFE B R 1045
2 ODCM % RG1.109 - 3 - #.% B $44#. OCDM & * 2_ # %
AT IS > R BB 0 AT EE R Y TS

N N N 1

AR Al iT 2 3 % % 4 4 (Land Use Census) » 14 7F fp igdt 5
(e R ¥ BRI F A T B N0 S MR RERITRT S FE

BEATZ AR AT T oHmETE o
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B bl fe ARz PR AR R A 17 RE B % AF & 10 CFR Part 50

2

Appendix I r/ 2 Hopel g5 2 Q) 5 3F 4 [ p

MR WRARSTE TR 2L F DF R R BB o

misaligned valves # valve leak-by % enftc) » W Fgin s &+ §F et

W AT R o AR AR SR PR o B AARE Pl
LFE R T A 473~ BRI B e A BOR[E 2 & 10 CFR 20.1501 -

4.2 R BF B
Lo
BB dpd 1 BB HE R 5.5.1, “Offsite Dose Calculation
Manual,”sh NCV > F]i1 2 = ~ 7% ~ 28 ODCM &2 #4549
B gdic o Frul g U U R oDt @ R P FERE KR
A A L S

2. Azt

NRC & R4F R 7 2L U T * s e o 0 R F A FH g A
BERBLET 2 BAFETRTE o4k ODCM T4 1 @ % 3 & |

#f%—glf\ﬁ 5 CH6.41 "4 @ % 4 % | »>2014 & 9/10 * ==
SRR LR SRR ETI R @Y £ h 0 A R A
P38 oS T PMAERA X/Q Bart RpIH Y 4R
- F 17 1p 3ol rfficie ™A@ FHE Y 4 GASPAR-
¥ ODCM & & 31 2 3-8 2 T & 5 »oB 45384 4 2 o
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R = —‘ﬁ 3t T 7 3% % By Radiological Effluent Technical

Specification (RETS) Radiological Environmental Monitoring

Program (REMP)i7% J »+ 2014 & 11 » =8 > < H iz % A4
BiolcR? - ATEARFFI R Fhe x> BAEEIE
LX¥AEAE D ERE: BIERE STt

FRE 2 Tl Fhi2 - o Mg iR~ CAP(%h 5L CR-2015-

2972) » ¥ 11 0 FEin Sl E AT 5 M E o
A i

AR HETFIL G 2 F %~ 3 ODCM & & B3 5 Ap b e %
o PR EFMRF S5 5 1 BPD.

AR X%t PD ¥ 2b=t & (minor) > F] 5 &7 X RfgstE 2 A 7 0
TE AR BT

oo IR 2 IMC 0609, Appendix D, “Public Radiation Safety
Significance Determination Process,”: %% » 3R AL T A f&f 14 5 3
Bt A MR A R R R R 4 M5 very

low safety significance (Green) °
Sl R UL é%%{ﬁﬁ?ﬂ*?%fr%i,%%l AFEALLET >
R 1IN

TR F 5.5.1, “Offsite Dose Calculation Manual,” & FiE B iﬁ‘ F=
F %5 ~ X#E ODCM » @ ODCM Section LB & f3+ 5 (1) 1+ 5

(2)7k & i > 2 B E 5 -
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HE 5 2 & > 10 CFR 50, Appendix 1> % 3 F & & 3 »o# £ '
B o #73 Palisades 2 % R B L B HE R [T05] » L E > ¥ ¥ 1

AYFIEE B A B R AT AR 2 H BT A R o

LhiEdps o 2015 17 1P 270 160  FREALGE
E

Bt B A FIE L F M o Aok R 2 MR o

7

FRA 2 Tiel Fd2 - o kAT~ CAP(M 3L CR-2015-
2972) » T v FEen Bk E 3T R E 0 ¥ Fl 4 very low safety
significance (Green) > #x#-H 4R %5 NCV - ¥ NRC Enforcement Policy

Section2.3.2.a — 3k °
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TEI T RFER DL 2 fEITICE
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3. FlEmz bt g g e 2 A RAIE
Y REG PN REY BB s X TRBEE > Y G
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6. HEPEAGREBEEIILF  RUAAFRP EF 850

KPR AR LSRR F BB G RY 754 B NRARL LY
PR AR 610 % R TEHS 2 FFELE Ao B 6-20 P # (2019 #)
Bt H - RPEATR R AR PR 4 E R SRR

1970$ 2015-/515 2016-/51525
Bt <R MR
« BI%1,070MW o 00 R AR 2 R
« BIHR35TMWe > >
\
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03 0.583985 14 0.371014
04 0.611335 1.7 0.885209
05 0.638143 13 0.808420
04 0.654280 19 0910413
0.7 0.689663 20 0921319
0.8 0.714167 2125 0944147
0s 0.737710 25 0961428
10 0.760217 275 0974047
L1 0.781627 30 0.983032
12 0.8018¢2 35 0903320
L3 0.820978 40 0997638

If Al = 4.0, use B, = 1.000O00OD

722 4 1L (@)% 3 1L Q)R 8 BZ,, 27, 150 2

a(on)B | Z1.4(0r Zy5) | a(or)B | Z1.4(0F Zy.p)
0.005 2.576 0.10 1.282
0.01 2.326 0.15 1.036
0.015 2.241 0.20 0.842
0.025 1.960 0.25 0.674
0.05 1.645 0.30 0.524
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ol U A

& MARSSIM < p ¢ »— iz & & * 50 %3 & %3~ 4 (Quality
Assurance Project Plan, QAPP) k4 i3+ d 2 & 112 2 3 & &5 %
BEEFES > MEPRFIFH AN BT L 8% b fi i
FHABEEY e g RTEE 5 bl L 5T R
TR~ R/ /o TR TR ERAE B4 - &RIEE IR
FEARSE frif (FRE ~ 2 2o d - HREFF I ZEERFZ Y

o S iRAR R o

v

234 RALBBEZ EFFHFED LR

AR HL 2L EMBEET AL ST DQA 45 (Data Quality

Assessment: Statistical Methods for Practitioners EPA QA/G-9S, 2006):& i7

B h-TE B %

ZrEHEEA 8RR 0 BT DQAARA ¥ b B2

4 DQO A2 A 7 % B jc B 312 AR § ¥ Aok 8 sk 3 Bicdy 0
M rRA L LR et B FRAE felidp i TR Am el A R

=

SHApP PR DQAARE ¢ HEBH I 7

% % DQOs % # f&3K 3"

(1)% 4 DQOs# % B =1 : % DQOs = # & > 8% & DQO #25 #7
A% FDQOsF AFE » PIFFETD e B o

(2) #-p e & K3tk ¢ 3 DQOs ¢ #F B o RI#-P chfd &
Y AR ap  F DQOs w A E o RIEFRETAT G B
BRI S
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()5 B W FA ' UE 5 DQOs © # B » RlAwzd- k4 '

% DQOs # A% B > Rlsdrlichhit ¥ ¥ ¥ LA v il 3
ZLE o
ADF LR FLEPRKXFEATF T TKERL o

%% DQO A %% «BfuirEz Picdhicd 2 2o- K
B Ed A B d DQOs » Bl T &K £ ehst S o wh

(D%ﬁ%?%ﬁﬁ%li?ﬁﬁ%ﬁﬁﬁﬁﬁ@ﬁﬂﬁﬁﬁﬁﬁ
£ %ﬁw?&%u&%?ﬂ’U*i% g P
B BEE A B REL RS -

QD EAARFE T EF R 0P A 2l EE Y AT
W2 TR FEHIREE A BB R EAPM Gk o

Q)i ‘g B E* B & 7 REP s 2 i T OGS
FRiR PRt 32 R REE FFHET BB -

| W?ﬁ";ﬁ:‘ é’F/J- ALX)TL ) TV ];%F‘Lé j’\ J—g ;—.1_]_;5 mé#\

-

Pt o Mg B S ECRA AT 0 Y P b T BT R
R S R A AU IERGE el i
EH W TR
12k gt i szp Bfoieh Bcdh g B R R EH AP 2

GEEE LR R O R R S
FI o p AT @R ATE R S R %0 R A HER o A 194

MARSSIM & 323k > § {7113 7 e B 0wf oAz > @ ¥
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#ciw Z(non-parametric test) > T E_§ BcIpEW A T A A~
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ETTRS

4. FF Sk UK
DAz %EBBEKR D> 2 A HERF L I Emy 1R
F¥ o T % AR By i N E R RE K
pEI
QT BRI T TR TE L o
()AL F & AT AP M it B AR R MR g E T AR L
FRAGAR AR ERB L M E ATV AR Y
SR R R R ARy & SRS
A AR It AR 2 2L AABR O AT L
ZEREEMMTZAABER  ARREY A RN RTR S

3 PrE 2 M R g s o

3 &L DQA 5 B FE Y o TR 2 E F M EED A

2

BEER ) (HoB 25) 0 0 THRABRE EFEHEEN LR TR
FrTm S RIS SR R YR ¢
TRELERW LT A0 ¢ 7 DQA Y 25 3 HM(ER I TRIF)E ¥ 4
# AT St LK)
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FEM P 2F R TR AU RARY o AR TR PR
AP R AT AR REA g SR AL 2R

ﬁ%&m@ﬂﬂ%*‘é‘ﬁ%Qiﬂ%%ﬁ%’xﬁﬁ
L FN AN R BT AT A P L
ERAHE S B EHEEN 3

27 Sl S
%% DQA % 2 %3 > g ST EAR
Mz fcdy o BASKE TP EARNATE S b4 fIF TR T

BT H R R R T e 2 AR G R L E T R

\Tm

B2 AH g% aRELE B 0 T A BI L S B
mEIR R R R T REE FEBA > AT S
BB REIR 2 B blde o B E B(AeBl 2.6) AT R E b
HA-E2 0Bt  VHELEEERBZLAEN A L7 L
o4 Ak R E R T RS L > d B 2.6 ¥ F R ()T

hom(D)FALY S EF B R B iAo
Tied A I+ HFF e o] BEaEEE X blde 8 = Bl (4
Bl 27)EET e AR Y R TR F Y B B S B
TAT G AMA TSR R A T A B A
RS e g 2 P o
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%E DQA % 3HFE K AHI > AE G BB EHEED
o R S T AR SN SRR = Tl R i AT e
ZIETIM o 1245 MARSSIM £ 0 5> d At 2E S e TV i A =
A FR o T Rl T R D MY ALK o A g
FUALZTRERER ! ST Ao fd>2ir » - L H
# A %t 7(One-sample statistical test or Sign test) » if * PFi% 2
FAAFFAGANE R > NF AP TG o ieig) *DCGL,

DEMHETPEER AT FRER ST RS A

-

B
FOM T BB KR 2 MRl - BB & 23 % (Two-sample
statistical test or Wilcoxon Rank Sum, WRS) » i * % § i3 4 4 & 1%
WA s A A BT BRI o AT TS
AR TR T R > FATEALF R o P F AKX
%@:.3;;%’% A2V FE Y ESE AR 5 R
Beip 27 NSl B e T E 2P o
T 3B A B AL Bk o 7

AEEETRABES 2 2L GEHFEA ST 0 EHD
BB EAPM TR RSB ARNBEK 2 RT AT
B ERP el 2R G R L M F IR LR AR RR

ER N E R S TS X
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Frequency
ONPAO®

720 75 80 85 90 95

Measured Value

Bl 2.7 MARSSIM ¢ #7 =x [l &= &
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5. MU E(F FEAKAEE N LIrER)
6. AeFEiFL N oRrgRlei(e g2k BORiEREF)
7. R GEA Y OKAUTEM(F S LY KR LRI E 2 ADH F R
8. HUAMRIER(e ZHE ARAEZ TR Y i)
9. X B(¢ FWMEBERFTEAPREILED)
10, RBER(e 7282 TRFAE)
11, Pt (e 7 PR RE g 2R 2 P %)
12. &(¢ 27 BEL ﬁfﬁﬁwééﬂﬁ:ﬁ)
13. FRERAGHEpF BER HMW -7 2 p30eR)
14, FREBERS P INEE(E ZHoRIF FHRE)
15, dwtt(e 7 1 ~ )
16, Fith(e 7 AR FUKREE I #)
17. iisle(s 78 MBRATBEF TSR
18. R SEH(# FiRGEI 5%
19. fed e (s 2B -THE - BREF)
20. FRBEL(FFTUY T )
21, HApE (s FHEE AP R E T EMRE)
22, (2@ K SLAPR 2 R 2)
23 R AE(F FEKB R EE)
By bR RER SRR VR EYFEE T
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3. B#F

k42 fEd 5% £ B MARSSIM £ ¢ ~ % B3 % DQO(7 4 )2 DQA
25 (5 H )~ F B+: ¥ € NUREG/CR-0672 2 NUREG/CR-6174 3¢ £ » 14
2 3iRE Ead (Westinghouse)i*‘,éf Rk wP TSR REXR ’?é?l‘,/f i
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AL BATRHFEA A I RIFREP ZCEPNF 0 A B
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4 p
FRERSH R HER Y FARI03E 9 19 p (RS A
4 f & ¢4 3 % 1030016959 554 i 1 F # -

Guidance on Systematic Planning Using the Data Quality Objectives Process,
U.S. Environmental Protection Agency (EPA) QA/G-4, 2006.

Data Quality Assessment Statistical Methods for Practitioners, U.S.
Environmental Protection Agency (EPA) QA/G-9S, 2006.

NUREG/CR-0672, “Technology, Safety and Costs of Decommissioning a

Reference Boiling Water Reactor Power Station”.
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"B(DEFRALRSFHERBE SRERSFARNTHAT
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