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Abstract

This project included three sub-project, the abstract of each subject

will state as followings -

First Sub-Project:

The unit one reactor of 1st Nuclear Power Plant in Taiwan will
permanently shut down in December 2018. Taipower Company had
forwarded decommissioning plan before December 2015 and passed the
pre-review of Atomic Energy Council in Taiwan. Decommissioning of
nuclear facilities must be performed and completed in line with

regulatory requirements.

This project collected and analyzed the activity measurement quality
assurance related review guide of barrel low-level radioactive waste.
Review the status of the domestic operations and the experience of
foreign technology, introduce the NRC NUREG 4.15, ANSI N42.23-1996,
and the newly issued ISO 17025 : 2017. Propose the draft review
guidelines of the measurements for barrel low-level radioactive waste to

improve the accuracy of measurements.
The specific objectives of the proposed research are as follows:

1. Collection and analysis of activity measuring technical information for
low-level barrel radioactive waste from decommissioning nuclear

power plants of local and foreign countries.

2. Comparing and analyzing the regulatory regulations and operational
practices for the measurement of low-level barrel radioactive waste at

home and abroad.

3. Propose the regulation guide for the activity measurement quality
assurance of low-level barrel radioactive waste from decommissioning

nuclear power plant.

4. Propose the standard review plan for the activity measurement quality
assurance of low-level barrel radioactive waste from decommissioning

nuclear power plant.



The plan has considered the technical characteristics of the whole
barrel measurement of radioactive waste, and completed the QA
guidelines recommendations for the decommissioning of the whole barrel
waste measurement, according to the key factor affecting the quality of
the radioactive waste measurement. This project produces a basis for
quality inspection of the whole barrel of radioactive waste radiation
measurement for decommissioning of the Taipower nuclear power plant,
and proposed the standard review guidelines for the inspection of the

quality assurance of the whole barrel of radioactive waste measurement.
Second Sub-Project:

There are different types of low-level radioactive waste produced
during decommissioning of nuclear power plants. Containers play an
important role in an effective and safe management of the radioactive
waste. Therefore, applicants should consider safety specifications of the
containers which ought to be standardized to ensure a safe storage. The

specific objectives of the current research are as follows:

1. Collect and analyze the technical information of the low-level

radioactive waste containers for decommissioning nuclear power plants

2. Compare domestic and foreign regulations regarding the low-level

radioactive waste containers.

3. Propose standard review guidelines for the application of the low-level

radioactive waste containers.

The current research collects and compares the technical information
of containers and related regulations utilized by some world nuclear
sectors. By referred to the management of low-level radioactive waste
containers in some countries with decommissioning experience, a draft
version of the standard review guidelines for the application of the

low-level radioactive waste containers is proposed.
Third Sub-Project:
The main objectives of the third sub-project are focused on three parts:

4



1. Information collection. The first part of this study is to collect
information on accidents and incidents occurred during treatment and
storage of low-level waste especially generated from decommissioned
power plants in some major countries using nuclear energy. Attention
will be focused on how and what accidents are likely to anticipate to
occur, the assessments of accident scenarios and consequences, the
emergency tresponse plans to the accidents, and techniques of
regulatory control and investigation on safety, and the establishment

and implementation of review guidelines or standard review plans.

2. Comparisons between domestic and foreign plans in practice. The
second part of this study is to make comparisons between Taiwan and
other countries on anticipation, assessment, and response to the
accidents of low-level waste facilities. A further evaluation will be
made on the suitability of applying foreign experience and techniques

to Taiwan during the scope of treatment and storage of low-level waste.

3. Proposal of the guidelines. The main object of this study is to make a
recommended proposal of the review/investigation guidelines or
standard review plans on anticipation, assessment, and response plans
to/of the accidents that would occur during treatment and storage of

low-level waste in Taiwan.

Due to the uncertainties in locating final repository sites, this study is
based on the on-site storage of the low-level waste generated during
decommission of the power plants. Accidents that are likely to occur
during the interim on-site storage of the low-level waste will be analyzed,
anticipated, and assessed. The final review/investigation guidelines on
safety regarding the accidents and associated assessments and response

plans are proposed.

Keywords: Nuclear power plant decommissioning, low-level barrel
radioactive waste, measurement quality assurance, container,

response plans, assessments of accident
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ABSTRACT

The unit one reactor of 1st Nuclear Power Plant in Taiwan will
permanently shut down in December 2018. Taipower Company had
forwarded decommissioning plan before December 2015 and passed the
pre-review of Atomic Energy Council in Taiwan. Decommissioning of
nuclear facilities must be performed and completed in line with

regulatory requirements.

This project collected and analyzed the activity measurement quality
assurance related review guide of barrel low-level radioactive waste.
Review the status of the domestic operations and the experience of
foreign technology, introduce the NRC NUREG 4.15, ANSI N42.23-1996,
and the newly issued ISO 17025 : 2017. Propose the draft review
guidelines of the measurements for barrel low-level radioactive waste to

improve the accuracy of measurements.
The specific objectives of the proposed research are as follows:

1. Collection and analysis of activity measuring technical information
for low-level barrel radioactive waste from decommissioning

nuclear power plants of local and foreign countries.

2. Comparing and analyzing the regulatory regulations and operational
practices for the measurement of low-level barrel radioactive waste

at home and abroad.

3. Propose the regulation guide for the activity measurement quality
assurance of low-level Dbarrel radioactive waste from

decommissioning nuclear power plant.

4. Propose the standard review plan for the activity measurement



quality assurance of low-level barrel radioactive waste from

decommissioning nuclear power plant.

The plan has considered the technical characteristics of the whole
barrel measurement of radioactive waste, and completed the QA
guidelines recommendations for the decommisstioning of the whole
barrel waste measurement, according to the key factor affecting the
quality of the radioactive waste measurement. This project produces a
basis for quality inspection of the whole barrel of radioactive waste
radiation measurement for decommissioning of the Taipower nuclear
power plant, and proposed the standard review guidelines for the
inspection of the quality assurence of the whole barrel of radioactive

waste measurement.

Keywords: Nuclear power plant decommissioning, low-level barrel

radioactive waste, measurement quality assurance.
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4.2.4 ;N E R W 5 (ISOCS)

RH-NE R 3HR]E 2 (In-situ object counting system, i £ ISOCS ) (4r
B 424-1)> ARG RET TR T3 He0RE  SETFF B e
(MCNP-Characterized) > #p x5 ¥ 5 60% > fef & 52— B 2.5 o~ fc 5 =

AR BFE ) IR A B & B (180° 5900~ 300~ 07)eniE B B 0 T ontE i

TRFRHT B A (geometry template)2. 5 /3 B F (shield/collimator) -
%J B TR SRR AR SR R A o0 B I BB E ok
FREE R FHIERE BT FEBHRESREL > FERRER
2 %%ﬁié AT Ao MRRT T R 1S 2 3x1 2 3%x4 % E - 83
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Bl 4.2.4-1~ H-S SR 6 6 5

4 I e: WASTE MANAGEMENT FOR DECOMMISSIONING OF NUCLEAR

POWER PLANTS: AN EPRI DECOMMISSIONING PROGRAM REPORT, Richard

McGrath, Sweden April 8-10, 2014

4.2.5 BT 40 B i RN B

BN 1998 #d Prprsrp Rale i R E” ’*vﬁ(anﬂns 1) fig
TRAFERBEIEH MY 2 SR E (S K 20%) R1E R
2. 55 4u ki P AR Co-60 > Cs-137 2 8 6 4o 5 i flie & > & RRIK A
s 3 RRRT G F AR R R R 0 1) 2008 & oF AT R e B PR

BRIHE 10004 5 T PR LTS ZPFFREALE GERRPN L1 F
TEVARMOHEERAF FZRFFRELC A XPHAR P RFREE
S géﬁ e B PSR BR AR (B 4252) TR ERAP P
&
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SETA TP D CZRITERAFIF AR PMET R R
PRE ZHEA NS PRAEREER CRTIERISFY AT MR
FH & k3" (Waste Drum Inspection System, WDIS ) » % — &85y
DRSS G AR H B LA FIEL R B p B L
BT gﬁ%@#ﬁﬁﬁﬁﬂ&ﬁﬁ’ﬂ“W%Aﬁ#fﬂgﬁﬁﬂ%é%
AP fE g SR E o A REME 2AE G A S Do

WDIS 2 & & = 55 4 & B R 4~ iz &2 MR & 8 ~ (-l 4.2.6-1)
4255482 BRE X (4oB4262) 2 e 5P EERERIE A (0
B 42.6-3) $= @055 FHFITAR LA P BB L (P2 ) Bk
BeA P41 245 WDIS» § L4k & 9 4 41 7V BT 2 A AR5 #% e
RPHEr>F_HALEFLZ0BMESIREENL27728BF % a0 BB 2=

f;ﬁ.)\ﬁ,%ﬁﬁ_‘}‘é)iif?ﬂﬁ;‘*’j‘%}ﬁ’f#)‘v‘f}_ E_*F"é‘ﬁzﬁ:}mx?p ]j";},
R ERIFRE S BRI HE SR A  PIEFR RS 5 8 SGS

g B FF I~ B * EE & (collimator) 22 HPGe & B (4p¥rcF 5§
20%) > EEEERIH phe e P T B R 0 LR | 2K 4rpm i# R R iE
FA B Pz ERER FPEREH —H AR R L HEFATEDSF
T2 e BEEAE AT HF # " i § B jetE MR E dead time > &% 2P E
Fa it o
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4.3 FIp farg B HIR R 4
YA RS R R €352004 & 12 7 29 pgF i T - wUE A A
R REL R P PEE 0 BIP E PR T ERE R PO,
REFERA RSP REASF DA~ BRGNP T o PR TR
FREFFFREHEERREEE G AIERTRE S FIUBEFERT
S EOPAET S T3 2 PFRREA £ ¢ (TAF) PRy ST47 328 40 M 4
PR o o TREPERP § = OfEig § #1R R 5%
Bl RoFaig TR E R AR E > S F & BIP P08 F 2 B R 4 BRI
A SRR R AR L PRSP ME el (PR S
Rl R AR ERIBME A 2 B4R 32003 £ 47 K7 BAE R
P R R R RIS B A 1T 502004 E 7 B R LR
£ 6B H =93 ARG R R LSS o
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B Hd SRENTEAPFY AR EER Y g R
Rl F Rk SL(SWAM2 22 SWAM3) » BB >4 B 2R BRIEE - A=
A RRFER I RPN ETE - R R RS = R
Bl s BRAEAT AL EMMTE PRI R e Rl R EY 6 B %

y B 9 A A BRI KRB R AR o
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4.3.1 70 4 Emk2 2

\?{r

B F IRy R £ § 20t 4 % £ RBEFHR
%ﬁﬁﬁ@ﬁw$?%¢maﬁwﬁfﬁﬁLw LRI FE TR TR AR 5]
%aﬁ*ﬁ%ﬁﬁﬁﬁﬁﬁx@ﬁﬁﬁﬁﬁméﬁ&wﬁiw%%@@ﬁ~

B EER) BB BRI E G 2 ERPRERENI TR D2 0L

TOMNERARMKOE S LPRBDOER I RETARS
f OB S (B L R o g E TP M S R T anset i £ R
BoE A RAF B IHE2 o dm & A Co-60 BRHERAE R
Cs-137 % % » s  PLE T Co-60 #4c 5 it £ 4240 § S % B JRHR
Cs-137 B » FI it 3 3 i mr 78 kmaBplD o 85
Co-60 % Cs-137 P cnd 7 pl7E B > 9758 41 25 R B % & M0
0.1Bg/g (IAEA 2 *H i) > ¥ # & 1 F W HAD F 2§ 412
Bk B ER B RIP SR £(=0.02Bg/g) °

S REHRP AP HSEL ERRIPR R L - ] R BB

Wi B AN 2 ERISFEH R RHREE T TR 0 d 300 4 BERR
| s Wi &hs 230 B fEE
BokRIEAI A Sl XA B R KR Al L & kAT
B AL B FPEXPIREDERF TR DB RIPY o0
£ AR A AR KRB T A g B BIpR %
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R R RERES DT SR Eo )t Slied 2 AR LBV i
HER R RNE R TN ER AL S BHRBERS X
MR &5 i &2 = 2% 2 B b Sl R Feng

RIFFETRFTR Aot > ERIEERT & G o

\

o kYR ELRIBHERTLEREE R En ERGFEF 0 ERIEE
e %K 709 0 TroaiE g R A K=D5 12%; @ @ % kA
Glc(Fp) F AR AR (ERB LA 30%) > ERISESNE RS
£80% - PP E En2 Fpeng 25 70%

T - MRPIRBELZ G AER & 4L PREY En = 2 & 57
530 ERF X 36% 5 FB & e 738 £85 50% ; B &
En ¢ FB chF 5380 459 £ 1.5 4 36% o
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I~ PRACFREMARERETREL T2 ¥ FIER

AR FAREVRRFE AL S RSP AR LR B TR
#E o2 3% R E ¢ NUREG 4.15, 180 17025, 1SO 19017, ANSI N42.22>
N42.23 > N13.30 & = & cggst o 2 =041 [SO :ud®l 4 $9 % 2 g on&
(ISO 9000) & KA v £ (IEC Guide 25)¢h& 70 i~ 3P » T8~ 5 T -
RUFRFH ST %92 RINSEP F - HEZRPF § NUREG 4.15,2
EOU%S@%i%ﬁ%ﬁ»ﬁﬂ%mw%m%uﬁﬁ%##%% Rl & i
R LML S TPRACE RFEE AL FR R DGR R
B2 RPg o

5.1 ﬁ]"""f AETRMERHEERAFER TR EER & 047

GHOE L OBF AP RS R R G M AR BRI B R
“’JJ%IAEAéffﬁif”%ﬁf%gTLﬁ,%ﬁhgp ZHROHP FH AR
‘€T%ﬁﬂ'®m AR HRETEREIRL RS LR AT -
LA R AR EHER ST FEIRR IR LT HEe o

~«»

FOM M AR ERBRIERE R R R TR
R RmE s AR REE 29 5 40 WP € NUREG 4.15, 1SO
17025 ~ 1SO 19017 ~ ANSIN42.22 » N42.23 » N13.30 % 6 f& - £ 42 % ¢ o

5.1.1 2 W2 ¥ § (NRC) NUREG 4.15 1p 3!

E QR ”g g (NRC) NUREG 4.15 a‘% 7 (QUALITY ASSURANCEFOR
RADIOLOGICAL MONITORING PROGRAMS (INCEPTION THROUGH
NORMAL OPERATIONS TO LICENSE TERMINATION) —EFFLUENT
STREAMS AND THE ENVIRONMENT, 2007.)45 it 7 % R % "p? g SRR
fod bl B Rl Al BB R TR R RS R -
B AR RILA PGS R A G S R TR P
o T e B RS E R -
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B R RHNE L Y L PR

L R R e R

(1) #rfep| BER D IET NP LTE | T FDA > UHFRAT

IERPRR e (2) BEFHE R ISR - AR O ERE

PR fos BELa B % A oo o ERIERGDI G BB WEH 2 ST R

(&Hv PPt KBRS BB S RETRIE 0 R 0 Kyt
P BIRIER LR RIS R R ) o

3 I

AR EFEET Rz o A2 o TR TR L R
AR e (ISO / IEC 17025-2005) ths 2 v 2k & F % 2 * SR 7
JTJ:? frﬂ,ﬁ:,ﬁwg mwﬁg B2g hbo - LR 1R )}ﬁ’? Y s ’T}C'? I
* 24142 % » (DIRECTED PLANNING PROCESS) & _& 4 2. % 1742 &
ficdy P 1% o By S 1 P 1 (DQO, DATA QUALITY OBJECTIVE ) i 42 (%
4 EPA QA /G-4-2006 )3 =71 — B4oie B8 fo 2 & 7 & X i 8 ok 3 o
etk AR B 0 MR B A HT AR B

NUREG 4.15 4p 5l eng iR & 35 & 30 > p 407w

1. Organizational Structure and Responsibilities of Managerial and
Operational Personnel

2. Specification of Qualifications of Personnel

3. Operating Procedures and Instructions

4. Records

5. Quality Control in Environmental Sampling

6. Quality Control in the Radioanalytical Laboratory

7. Quality Control for Radioactive Effluent Monitoring Systems

8. Verification and Validation(V&V)

9. Assessments and Audits
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10. Preventive and Corrective Actions

5.1.2 ISO/IEC 17025: 2017

ISO/IEC 17025: 2005 (General requirements for the competence of testing
and calibration laboratories)ix 2§ & % 078 2 # #ja B grﬂ BB RPEA L ?
o fodira B 0 F G & REISO9001 k72 & REA L £ - R
e & LAk p IEC Guide 25 &+ 7 s BT % E RIS H 2 mIf P 37
Zo 0 H e R P %R E ST RERE o A7 ISO/IEC 17025 :2017 # *¢
127 1 P3R4 0n s AR B3t 2 e i > aAp b i ihim
@38 B 3 % i3 o ISO/MEC 17025 ¥ 7 2% % 2 r‘%ﬁ",ﬁ B gy
o ARPMEE A 2RRFEAL ETARDR T IR FTRFDLE & o
ISO/IEC 17025 =7 B 3 * *v 3¢ B S5 ~ (75c 2 e i et L e 11"'/%‘ o

FEREZRLF MR REREY &Y ISOMAEC 17025 K Fx T KL
P E 2 BRI B

5.1.3 ANSI N42.22 95th Edition

ANSI N42.22 95th Edition, "Traceability of Radioactive Sources to the
National Institute of Standards and Technology (NIST) and Associated
Instrument Quality Control" , August 24, 1995. %4 i 7 HE R A 5

Mo st ARV R T B RAR B S BT 7 I (NIST) #73
BYRER o P BAGEY & -~ R ERETR D KWK S =

%22 NIST ip| & %324 (MAP ) ® ~ 323 o @ * 304540 ~ {5 844p M £ )
FA T AP EZHREA T AR ERE o R & B MRS
AR e iRk R

5.1.4 ANSI N42.23

ANSI N42.23 (AMERICAN NATIONAL STANDARD MEASUREMENT
AND ASSOCIATED INSTRUMENT QUALITY ASSURANCE FOR
RADIOASSAY LABORATORIES) 4 &% 7 — ¥ * 3% £]iE ] Rav . E“ NIST
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TR P& R (MQA) -3 hfe2E » 3 IR R F R ENF
T IR S o AR B 2 B0k A 47 (radioassays) F % 3 & ¥ 30
Pt g NIST (B P& F %@ (MQA) 34453l » 3 * »t bz
AL HERBEER O RERRTRAS FIE > B > Py
R Tt it B 02 x4 4p B end s AR o ANSI N42.23-1996 g% &
IE Ao

1. Organization

2. Design control

3. Procurement control

4. Instructions and procedures

5. Document control

6. Identification and control

7. Validation and verification

8. Control of instruments, measuring, and test equipment

9. Corrective actions

10. QA records

11. Assessments
5.1.5 ANSI N13.30-2011

ANSI N13.30-2011, Performance Criteria for Radiobioassay, 2011. 5 & #
R A i A ATRI R (M) e s A et Rl . (M) iR e
dpalo gt FiE AERE Y R E o BB B R T g B s
PZARE T A MEE 2 P R o 2R B R T RAR

— S RlEE A e R RSP R B e licR E 5 (RN ) Rl R

R (Ao R ) rRl@F S0 18 £ & s P anis
Picfic® h () BRI,
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S PRARF R R & R
2RI S E ST R A
= N JRIEF R E v R B R ORIRIEG R;
NS RIEF B E R S R dp TR PR OB R

hAREHE3TiEARY 0 ¢ 54 E 7 ICRP » NCRP fr ICRU s 3% o
VLA LU R GR B bt A L o AT HFPR AR F B 1 2 L o 47 ip] TnfE
Bk * 2 5 enFERY 5% ¢ THHBETD -

5.1.6 ISO 19017:2015

ISO 19017:2015 Guidance for gamma spectrometry measurement of
radioactive waste. 3% 15 28 3§ * 330 R B 4 e B i SRR o b AR 3
PR A RN T e TARD AN ¢

- A BP AR GRIL RS f RERED S (ERES A  B

o BBE) MR ATIRR R RA 2 R b

LTS AT AN REDF GRE kR RERBHE)
&4 kT (VLLW ) » -k (LLW)>» ¢ &k (ILW) o i b
B34 (HLW) ;

2l ng EA PR 2R T GRS

=F

FHARME P ik e F B34 (7 (implementation)~ H it fe & B F Fedg 51 e

B* Ao men s g (KT I E ks KK T BB kT st

PR F 0 Ul FIARAR A A5 0 3 e i & e mar e B R ) @
R S S AU A R

BPosHd LG ERTFIrEREF OB LR 2 d 0 L RGHS TR
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2. %h 5 R SRR BIE 2

kS S S
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Fo bR 4 R P O R eende BRI R (BlAricE S 5
Ko gz A ) A LGRS KN arespi e [T (WAeERE E)
TR E o

3R BEEPERSFERE RS FAPM R Ehet il 6 f 0 3T

Tk
Rl

EF X598 3 RIEE AN B

% 51-1 1 &

WETM R ERE RS

\éﬁ%*iﬂiéﬁ%?%ﬁﬂﬁﬁﬁ“@ﬁ%’Wi*k+ﬂ’Eé

AR PR

<
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< %

FEMNE

NUREG 4.15 QUALITY ASSURANCE

FOR RADIOLOGICAL MONITORING
PROGRAMS  (INCEPTION THROUGH
NORMAL OPERATIONS TO LICENSE
TERMINATION)—EFFLUENT STREAMS

AND THE ENVIRONMENT, 2007.)

dpilde it 1 2 WP g € (NRC) 4§30 F
ﬁﬁ%ﬁ%?ﬁﬁﬂ?a

RIEFEEAIR o i
SR FTRE 2 G g FEE O TR B PR

AL ot BIRB I SHE R -

210 - > ¥ > K2
PR ETRETESS

CR It N1V e e F

ANSI N42.22 95th Edition, "Traceability of
Radioactive Sources to the National Institute
of Standards and Technology (NIST) and
Associated Instrument Quality Control"

2

August 24, 1995

iR WER
A LR S e S Ly
&ﬁﬁﬁﬂ°5§§ﬂﬁ*&i
H5 2~ EErR
21 (MAP)  w ~ 30 o @ % 30550 ~ f55Ap

5 AF forg b A i
B (NIST) #¢%
R A

ezt

B 3=~ %2 NIST B & =i

Bl b S AR R AR T
ST
ANSI  N42.23-1996, American National | A &8 3% £ 2 R2cbf o 47 F 5 5 & £ ﬁ

Standard Measurement and  Associated

¥ g3 NIST ehE RIS F i (MQA) 34
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Instrumentation  Quality  Assurance  for

Radioassay Laboratories.

51 i * 2 pldoic bt d WA p FRB TR
BRI R P E R SRR P T
B Y B 0 R bt Ap B e AR g o

ANSI N13.30-2011, Performance Criteria for

Radiobioassay.

MER P 3k B3t 4 i 4 47 (radiobioassay)
PFPRAEF B B D& F R~ 20 E T oo
T R e iR L R 2 MDA & MDC
R Lo AR DY ERY 0 2 KT RO

ICRP > NCRP 4r ICRU ek » 112 igd 223k &
bt A L 4T PR R R B 14 E st d it
AATR R R AR Y 2 e P ERY Sk 0 ¢

R TR

ISO 19017: 2015 Guidance for gamma
spectrometry measurement of radioactive

waste.

AL S A R e ehde B i B R 0 P
i $k & M 347 (implementation) ~ & I o & B
R i sl o AR B & fo kg e i R (G
oo ks BOCRT 3B KT s R
Ao BT AT FAGK S R R E R
Eepl EPER ) @ H R R B IR 5
Fptoo AMEESP AR 2HERR
Foudd B ARFFIroRe sl L E %
S0 EREHFLEREY DOREFFR - TRE

B forciv & KTk T f#

ISO/IEC 17025 - 2005/2017

General requirements for the competence of

testing and calibration laboratories.

ISO/IEC 17025 B e $iRES T F % 5 it 4 3=
FPE2L SR o AURGRE (SRR (¥ 450 )
4 - B R R RES G AR
REHRHRETDAERF O A LRRER
B e %fwrﬁﬁrué%#%*)&L7 g

LRk A SREL RRE (AR TR

Fo R A hH A R RIREGEHRE P
B g5 [F o] 07 Bk % ISO/IEC 17025 7 ¢ 4%
PHREZFEEREH ez RAT 28 Lo

ISO/IEC 17025 &f 2 % * % B & F ~ 75c % #
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MEEB AR TR o FEHRRFAE CERLFH
B % ;m-iw;ﬂ@% ISO/IEC 17025 % Fi % -
INF 5@ Z_ 1 B R L ?ﬁ—

B EREEHENFIFRET PR G 0 2R RFERY R
g b BB S AR B Y 0 % L ANSI N42.22 95th Edition, ANSI
N13.30-2011, ISO 19017: 2015 = (> 5@ A4 2 > HEFE KFE
#b o @ % B E § NUREG 4.15, 27 ANSIN42.23-1996 p 3 #f 00 1 £
Bl & 0 % 2 $h, ISO/IEC 17025 2. F S 2@ R HE RIS Tk £ 5 &
PR P AL E M ERPE 6 NUREG 415 2 iR & #5 1 & %
#, %% ANSIN42.23-1996,2 ISO 17025 7 % % £ Pl:h S F & flm & 5
SRR ERER ST RETRRFEL K A ERRENE RS
A RS ok 512 9T o

# 5.1-2 3 & BELG SRS RS R

v $LHE REH A E R el o
ANSI £ RAT B RE 44 bt TR & | = 118 26 T
N42.23-1996 | % R B L& %

&
NRC NUREG. | % B f > T oA EERITE | 5 109028 F
4.15-2007 g SEREEP | &R

¥

ISO/IEC TR AT B RE 4 - ApliRer b | £ 8% 29 & 29
17025:2017 REHREC e | BRI R | TR HRE S| T

P26 R M | Framm | EHFETA

- W E

%

52. AP TAF $#3% %z L& Fhk &
5.2.1 TAF 9 % % £ Bl & - 2 & &

FHARZORR S TR ARP MBI A 2RRERAL ¢
(Taiwan Accreditation Foundation® TAF) % _— B # & > & = & ¥ I PRFr 20
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ISO/IEC 17025 P 575 $HiRlsE 8 KD B %3 it 4 =8 PF 2 £ A 40 o L
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GRBFHKE P ARF DI BT LRREERD G R FTRK
BE)RL 297G B8 U2 G RHBEAESHRELRFEE)RITHE -
AN A A S F R *()ﬁﬁ;@%@%¢ﬁ%¢?%§o
ISO/IEC 17025 % ¢ 49 5% s T B ez 2% 28 Ro 527 HFF 5%
FIE KT OLR B RPN R L 2 RREA £ § (TAF)Y 13505
Bip SR T - LR

#74% ISO/IEC 17025 :2017 #7012 % 1 p & 5% 22 50K > & =X ehe iR
£33 A~ £k

B e R ERER

ISO/IEC 17025 :2017 #7< % ISO 9001 » #73§ i5~ 8.5 h*&fris ¢
g I 0 - ISO 9001 enfp bl & RAp » > @ dofe b e F IS B p L
REAetest g o AR TE Y gL R T - 2R REEE TR
g7 A A snh BT IER 0 A TR R F AR 48
3 j:h'%zv °
TR B BE R FEFR

FTHE RArF o FNE L85 N2 RERLEBEP R REP o2
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EAFF A SEY P ARV R L A2 TR RTE
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EAh o R A AP & R o B AP W B RO KR P
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Abstract

There are different types of low-level radioactive waste produced during
decommissioning of nuclear power plants. Containers play an important role
in an effective and safe management of the radioactive waste. Therefore,
applicants should consider safety specifications of the containers which ought to
be standardized to ensure a safe storage. The specific objectives of the current

research are as follows:

1. Collect and analyze the technical information of the low-level

radioactive waste containers for decommissioning nuclear power plants

2. Compare domestic and foreign regulations regarding the low-level

radioactive waste containers.

3. Propose standard review guidelines for the application of the low-level

radioactive waste containers.

The current research collects and compares the technical information of
containers and related regulations utilized by some world nuclear sectors. By
referred to the management of low-level radioactive waste containers in some
countries with decommissioning experience, a draft version of the standard
review guidelines for the application of the low-level radioactive waste

containers is proposed.

Keyword: Nuclear power plant decommissioning, low-level radioactive waste,

container
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Bl23 IP2 % BRFHEF2 =% B°

it ® KONES 2 # IP2 4r [SO f % % B2 44 10

'R

f’]‘%’K 4 "f(cm)
(LxWxH)

£E (L7R)

P2 340x 160x 120 | 7.5(%2 £:2.281) | & G2 m vy Bip ke
HHISO | 600x240x 120 |20(Z £:6.81) EEISO% BRI

# 23 KONES =72 P2 3 B+ A 17 H#Rlid g% ©

Maximum Stress [MPa]
ANALYSIS
Body Bottom To
Cover Cover Fork P Cover
(see legend on Fig. 2.3) Body Frame Lift Corner  ormer Result
Plate Plate & Support Pocket | Fitti Bolt s
Support Frame ocke 1ting Fitting
Stacking Analysis 8.2 0.1 84.7 0.1 1.1 50.9 25.9 0.1 OK
Bottom Side (3) 2454 230.9 294.2 259.0 296.0 219.3 304.2 549.9 OK
Top Side (1) 2372 2374 300.9 297.3 213.1 322.0 286.0 640.7 OK
Drop

Larger Sidewall (4) 403.1  239.7 417.7 273.1 163.7 397.3 411.3 724.4 OK
Smaller Sidewall (5) 297.9  238.0 435.8 255.4 159.4 311.6 402.5 510.1 OK
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Top Longer Edge (1-5) 3915 2349 460.9 289.3 290.0 524.2 463.8 580.1 OK

Top Shorter Edge (1-4) 297.6 2304 405.6 297.9 261.9 483.8 410.8 561.6 OK

Top Corner Fitting (1-4-5) 467.1  413.1 485.9 406.9 304.1 574.1 544.1 630.3 OK

Bottom Side Shorter Edge (3-5) | 387.6  192.9 417.7 198.1 216.1 318.2 500.6 365.5 OK

Bottom Side Longer Edge (3-4) | 4432  280.1 478.2 231.2 233.1 431.9 574.2 3543 OK

Bottom Corner Fitting* (3-4-5) | 477.6  201.3 490.2 241.5 288.5 482.3 575.1 552.7 OK
Requirements/ Criteria (Stress Limits) 484.0 492.0 576.0 914.2

* Some other sources use such terminology as “casting”
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, instead of Fitting (ex. www.containerhandbuch.de)

oY A RARE R
ABK I & #* »r M3xst e $ > ¥ — ABKII B

EH w5 (E) A @G RS F R o ABKI 3 B KL 4
m/s e 800 “C 1 hr ke, o FimipliEo 375 B LR KT B

EEWE 2

: &’ 7;‘:2»-%1%‘56; >
Pk @ 35 ¢ ¥afp RSk (stacking test) -
(thermal test) ! % % ik %% 7% (demonstration of leak-tightness) °

Lg% (firetest)® » M2 A% B
Az & 2% (lifting test) ~ #1332 5%
H o g

Bl R 2 ¢ 352 B~ 0 717 e 5 $0 LILW prig * 2 FE 3 B
$1 2Rt 24 LLW B EF B e 4541 (200L) ~ 46 5 ~ R 582
’Fgl’ff'ﬂ /);’i:-l: 7}:% ’ é " EII I/%*g (200 L) ﬁﬁi%a N /Pb /j'{,_ Tﬂ'ff’/vb/}—{ ’}’%

3o
% Olkiluoto NPP 7 LILW A3 4~ 1 & RKifh 5 £ a1 ivdp
FBedm ® RiZ it LA 4 chy ¢ 3208 AR P (2 (5P~ M3E ~ A

Hfex B 288) g Aol (B LB ZHRR) - £BAF
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oo -HCTRMEEFE AN RRZBERY PR
R B T
BREIF - YR L 200 4wti o s 2
g~ 1.3 m? érﬁmqéw» «fi:} fo 2 T REE2Z 4 F A 2000 &
Rl ~ 1.3 m’ 4w 48 24 R

20 BB — BT nd S L EHAT R AR R R TR R
5o AP 200L 41 - AT g AT 52 md & 3.9 m? iR R 2
#BP(F A RTE 16 & 12 B4ET)

3. A RBERP — A EASRE B 13 mia R 52 mP R 4.4
mPRGE T T R M RED Y o) e R RR
220010 4 B K o

4. ot — M 200L 4mtE & 13mP 4w E o

5. Hlive By — /li’w%:‘ﬁjjf”ff'j& féi‘i BR4wt o prr o~ A
BB SR B HS TR I

6. B b kimz BxAH — ] 422000 A A B s A
'*E‘fw
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b
e
P
ME

(ﬂd\

% i Olkiluoto NPPAs 3 47 & 2 4p B & RAE LA £25 -

+2.4 MR R Y EFFLILW2 By B e 212
Country
Facility Waste Container type Waste Package type
Finland * plastic sacks *200 L steel drums
Olkiluoto NPP s bales (WxHxL: 1.2m x 0.7 | «1.3 m? steel box
m x 0.7 m) *3.9 m? or 5.2 m*concrete box
200 L steel drums
1.3 m? or 1.4 m? steel boxes
+5.2 m? or 3.9 m’concrete
boxes for 12 or 16 drums (or
32 compressed drums).
France +200 L steel drums + 200 L steel drums
Centre de 'Aube |, concrete box (cubic 1.2 m * concrete box (cubic 1.2 m
side length) side length)
* steel box (cubic 1.2 m side * steel box (cubic 1.2 m side
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length) length)
* concrete tank (WxHxL: 1.3 * concrete tank (WxHxL: 1.3
m %x2.3 m xm3.3 m) m x2.3 m x 3.3 m)
* standard freight containers » standard freight containers
(ISO) (ISO)
Spain 200 L steel drums Concrete box
El Cabril facility |, concrete box (cubic 2.2 m -22mx22mx22m
side length) - The waste is conditioned
inside the drum.
Czech Republic
Dukovany facility | <200 L steel drum

4.2.5 % Olkiluoto NPP & # 4~ & it & 12

iy

£ R

P FRR

- BT B EER ] B

OB ]
mechanical | ¢ -1 & T4
properties

BRI R FRED
N AL PR i A .

i Xed

R

B M o n b ot e s = 2H o
éieii—l’? BIE TSR Bk BeR proe i d AR I s
properties B BAREL 2L o
B B RERBRF ¢ 27 220
o R T RN
233 R

% ® Bondico = @ Pl iT4F &% PE/FRP FHE B> » # B R

o f it BB =L K F F(polyethylene high integrity container,
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P-HICs) ¥ 5 b Br 3 7 P13 ~ @ E fraed 22 % > # 4 32 Southwest
F 5 o (SWRI) 127001 38 # e i74p B pl:a 02 5 & % B NRC hip
ME R PIFIBP AIAING - ZAAFERESR V- S RBERE

f$ ehfe JLAF R o

ARAPEREEHe 74 BRR -~ BLEFE S 28R BB
5 oe R ORIRE AR RASTMIRIZEH B8 17 > ¢ 324827 (tensile) ~ B &5
(compression)fr ¥ *» (bond shear);&5% ° Bl3RB % 20 38 & 43¢
27800 ~ 48600 psiz. FF (<L 3538 & % 38200 psi) » @‘ﬁ 5% & 4%;’ ] 5 26900
~ 51500 psi (L 32% & 539200 psi) » @ § 7 38 & %" BB A 3139 ~ 523
psiz P (L2 &k 2331 psi) rieimag EHMETL5%? RN - &
PE# & 0105 o &y ASTM D29904 FRIE T % M (creep
characteristic)i|3# » 3000-] FF{s + B 30X 5 3 AR o BRI Tilic
(thermal expansion coefficiency)2. T 32 7E 4 10.7x10°/°F » 2 I8 4 3> gt 73
4 52 (3%x10°°/°F) e & fig 4175 (30%10%/°F) 2. & » A A& (hardness)&_2
Shore Durometer(scale D-2) % BB ASTM D2240 ;= Blid S5 g1 /A &
3583642 F o A AR EHKRA P B S5 HIR404£26 -

%4 2.6 % ® Bondico = 7 PE/FRP %% B2 A A MR p ~
ER I SR

WRIP | PR Wk

EANL ASTM D638 T 3255 B 5 38200 psi

i ASTM D695 T 3595 & % 39200 psi

Eed ASTM D3165 | T32% A& 5 331 psi

R | ASTM D2990 | 7 %k £ 3£ {73000-) BF A2 iz o e ;2

R T yang Ik il 5 10.7%10°%°F

AR ASTM D2240 | 162 7§ B % % B on AL & i *+ 583|642 F¥

B 7 18 chie L4538 5% ¢ 35 4/ Tk (thermal cycling)i& 5 »
Pef b AR Ao b PR B3R 5% (gamma and ultraviolet radiation) ~ E fﬁ‘fr
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‘m 7] "% %32 5% (fungi and bacterial degradation) 2 2 “b 3Regs p 3R L 5 4o
B % 7% (external and internal chemicals)> % Fr F 5 & 1o chf 7L 4%
']é’:.gé‘:%;‘ ‘:‘—};‘ “;f 'li[":{\» 27 °

# 27 F R Bondico > 7 2 PE/FRPEXZ BT FHEBERE S T2
B R, g 13

BN REEREE

RERE (WA 2) | pown | REwA | Tour | HA
(psi) (psi) (psi) (Shore, D-2)

ARBTToE | 38200 | 39200 331 58-64
(LCL)’ | (27800) | (26900) | (139) -
(UCL)" | (48600) | (51500) | (523) -

# A% (ASTM B553) 38400 35200 313 275
P AR B 38500 38400 275 --
¥0h MU S 39000 40000 364 --

M g7 R
E Ffeie B fRiE s 37700 | 37400 359 -
(ASTM G21 and G22)

it @& (ASTMD543) | 36900 | 31200 | 285 -
sh 21

M3

" LCL: Low Control Limit; UCL: Upper Control Limit

2\27Lp4‘55§*§=%ﬁ:rPE/FRPFﬁ{;%¢“W e IR B Fﬁ;%fé"'ﬂ’)f”i“’#if“}’ 2
fgiﬁ'lir'“f :

I, #95R3%5% ¢ RASTM B533= 2 i {7 - 5iE10 = ~20 % {r30 =
BORRERE 2W B R *@%{ﬁ%é)iﬁ’?“? AR Y A
PP %2 P o R A BT R R IRAR A

g4 B2 P
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2. Brf AR SRS R P g G100 Mrad e Sps T 0 H g

R RAER R EP R A TR AP N1T % LAl

B S o BT pof SRR SHEP-HICS chi xS -

R e B o
3. % hAPE SIS 73000 |} BEAUVEES > B % KA B A

FF T o A g TR B 0 £ 7 % b SR 5444 PE/FRPA

EHE A B PE
4. Pt 0% 235 0 BASTM G2l f0G22 217 « B % Bim T304 &

R AT " 1-5% 0 i mAZE B MR o & ot bl J EEP-

HICs # 7 € i = P &g e 55
5. #it 2% (chemical resistance) : & ASTM D543 &7 o R &>+ &

B RLLWe8 i 5 ki ™ o BRET THBAERKY

3-20% 0 T R R C14% 0 i Y BATERAILE o R W AP

PIEREGTARR -

Foebrie 7 Al @ FRlE 0 A & 24ANRC 10 CFR Part 71 &
Type A & BRI & fu8 (7 > RRET R o 38 0 pod BHEEA L6
(free drop on unyielding surface) ~ j& i€t 8/& 4 (reduced external
pressure)~ 3§ 4c ¢k #8 4 (increased external pressure)~iF 1% 3= # P&
R Sg(compression): & ~ R 7 :#% (penetration) ~ p d B E 32 R B
3 (free drop tests on compacted soil) ~ NRC ed= & jp|zE > 7 2 K 3 R
4 W 22 % K 38 8k (external hydrostatic pressure)e /P38 78 P &2 & % A1

'li‘-"%\' 28 °

#.2.8 % FBondico> 7 PE/FRPE # % B a5 % ~} :2sk7E p L1 i % 1

iRI# 58 B RIS i RIEe
pod B R A R B REEIRES L | FEP-HICs m%ﬁf_
% @ B0 fF B F 4E TR & (top | REE

corner) ~ % # (bottom corner){r

> % @ (full side)
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FOFTIE P MR TR F o

i % 5000 Ib it (7% B $ e
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213 1o 4157640 +f & Aup o
[ e S NI L

1 (3t
B )

AP e

NRC = € B33

gkt 3genrh 4 > S A

B o hie2op £ THER

Bt RS ERe
=

R
-\

Pt 55 e 2 R4 (9
=46 psi)fFa) > i EF R4 SN

EPIE

Vs s 2 £46psi
2 3R BT 4 R4 T
92-106 psi FF » K HIC

FEIG N AT
PERL RS E A

24 ¢ B4

L LEE

R

B P AT1998E Al R~ ¢ oK T st FRE AR
& $5 712 (EJ 1076-1998) » %42 5g * »% ¢ M s B A

P AEIL s BEH CRFTG BT EE AR R o RPN F Y F
4% SHMFF M RS ABEKR S E LR P FHideT

FEHIT R AR A PR o & B R AR
BB PR, -

I A48 &
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(1) 4 altic 2 F # £GB 11806 fr GB 12711 % B % fr&

Q) i F i FRAT ARLEFZFRT

(3) Mg Hfrm A E RHEMLRR LSS HRTAEA
WRE R

(5) HEL M BRI &

(6) shfafEpfey B A2 K& E oMW DHEZRPINEIST FRED &
ARt £ AR T G oo

AR E R

(1) #* F i p 7 SHesh 175 & fa iR o R e ™ eeFg ¥
PR RS EAIBMEL DR AR RR A
BRAfeR e 1 chk Foo

(2) sw4a & EH R £EGB/T 1835 p i R 2o

(3) H* ORI EF ETB/T2113c4p M AR 2o Bore® * s
e AR R E 2 2B 10429 R E_ o

TE.\‘%##ZTE%K&%%;&L BAEEe RIS TER A F 0 3T6 mme

R TR RS RN FARESmme B E e pod B o

CRER CABMEZAEd e BRLBAFRBPLLEZ 04 o

A SHR R R R a2 FEERY AL L

et o BB HARRINE PN AR FRERE LS

MTF3mm 26mm (% F A ELA 2) e
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5. NG BT RINR RRRF R FALES mm o e K
MRS - By ERERFCE 2o T
#H60 mm o

6. RITVRAE LA ENE R R AR A7 @ ALES mm o 4 K]
Pips o R RSTR A2 E R E 2 p M AR R

FA2E25 mm o

7O R A ERIER BN R AR e T

AR T2 RMAPTESR ~ TRIA R Bl R Rk~ AR
Feidie ~ RIERR R ESR ~ TR E%R v LR S R %
RBFER T EER S ORER B REE R TR o RIS
FBNRCH T » 3Hmipsh ) 283 N7 28 47 ?ﬂum -

2.5 BM

B E S RIFTEPE I PR TR R P p K
(National Radioactive Waste Management Facility, NRWMF) 7714 2 &¢
BRAF FET B Afedr2 2.9 ¢

129 BB PR ET BAR D

LL200 LL15000

Container code LL400
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Description

200 L drum — mild
steel

400 L drum — mild
steel

Half-height ISO
Freight container/
rack concept

Material construction Mild steel, min 1.15 | Mild steel, min 1.3 | Mild steel as per ISO
mm wall thickness mm wall thickness | standard
v LLW v LLW v LLW

Acceptable waste

v Short-lived sealed

v’ Short-lived

v’ contaminated soil

type (refer to WAC) sources sealed sources v Decommissiong
LLW
External | H: 890 + 5 H: 1060 £ 5 H: 1320 £25
D:615+5 D: 8305 D: 6095 + 25
Dimensio W: 2440 £ 25
ns (mm) internal | H: 875+ 5 H: 950+ 5 H: 1100 + 25
D:605+5 D: 6505 D: 5900 + 25
W: 2350 +£25
Internal volume (L) 205 400 15,250
Package Gross
Weight Limit (kg) 350 1500 30,480
Shielding provided No No No

by container
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CEp R RPN ARE
31 WZ R 8% (IAEA)

hE e AL 2L R R RO 1 FA R e
BELXVEHEBL G TREGFED L FHFLOI HLI LR
A F o BES AT c MERI H A% (JAEA) st
% }_@%?]f'% S S %”@ﬁ ¢RI EREE pARE
PR s g i - R R R R h R T gl SR R id
I eh& F4E% o [AEA'C ﬂfr WNTI (World Nuclear Transport Institute) 7
FEI B R P2 R4 0 ¢ Bpdle HMkE ¢ * (Excepted
package) ~ 1 # & i+ (Industrial package, IP) ~ ¥ 3] # i (Type A
package)~ ¢ 3] ¢ i+ (Type B package) frp 4l ¢ & (Type C package) -
&éﬁﬂ”Tﬁﬁ%H#%hmpﬁ FE AT e A f > b g T 1
I EFENTAE oo A8 HiFE o L AN & 2B A KA
B 3.1

IAEA PR AT 0 2 okt & Rqriplid 2/ 2 i
G ouhp RO S SRS LM e R
EHAFER oY TR R E@SER S dop| FEER T8I
R s - @ E R (EME ) frR M ERgiR e T e 2 Y

foMRER O R T A 2 L F AT F T Rk

. #HFE L5 Mot ER(LSA) et » LSA Hfl e p ¢
F BRI

2. B Moaxst L oG 5 Roenzt *{ﬁ‘]‘]“*:fﬂ%ﬁ(%ﬂ—m e LR
surface containment object, SCO ) ° # w #&/4 #rife & B A2 % K

5 AP RS R A P BB A 2 AR S SCO -
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Floé P OERMARET 2 A5 AN 2 D AT

EER R

m
A\
(U or M)
Higher Activity
Material Type A g
=
i
IP-3 E
Surfaced E
Contaminated IP-2 =§
Objects Py &
(5€O) 7 || &
= ~] 8
Low Specific 5
Activity (LSA) Excepted K=
.,-"’jm"'a_
Excepted - R'H.H_H
,-f"'f "H.H

B 3.1 IAEA & 275 1819

()

¥o 20 5IP-1> IP24rIP-32 4 > 1 & % | 30K E b 740
- FEEE R (£3.1) *TE TP - LB B
I BRI EE R BAR Y SRR ARPHEFS P e o

REREP AR 1 £ @ hE Bl A ST RS

SN

T PR o R Pk s B PR o H e HiFE
- d AP R M s e ? Es R R P & 7 R R
PR (blirdh &) R/ E 2 BHFH -

BAle A N EEAPSRC) E Rg BHRE R arit i
B4 F R s QR dnc bl i F (8Tc > * A B ¥k
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L hF AL AR MR R - B PR o J St ipqEe 2
%j#ﬁ;?\;&:—:\?ﬁ‘é’&ﬁ&ii# AT TRV N EAAE R T

EEE ﬁb%?ﬁjgﬁt&;ﬂ’“?ﬁ%}lam if;#%ik,‘]-r}p\;,«—%_’ﬁﬂu,%@
P feal sy SRR ot s B R REET s

A *W% Ao Rt Fle e FUBL T F SR REE( R
3.1)-

TS-R-1 5 TAEA $3%3c it ;‘rv & AR kR
- e EOR R AR 0 2 T 30 Rad Ak g E st
framip~ e X $$~3ﬁwﬁﬂii%%oT&Klm§ég—éi
MR e BHE R U o a5 R o I HP a2
Hite e B2 & £ PIERE P }'Eiﬂfr%? R RE o TE L
AU AP R BB B R R RIpF BPEE G
b @ o st g B AU S 34 (Exempt) ~ #cE  (Excepted) ~ 4+t
&R P % (Low specific activity, LSA-I, LSA-II, LSA-III) ~ % & /5 4 4=
8 (Surface Contaminated Objects, SCO-1, SCO-II) ~ A # (Type A) ~ B
% (TypeB) ~ % 3% (Fissile) 4+ H ~ #7R 3|3\ st 4 5 ~ Mot
Pl 2 24 (g R e AR A RAR RORBHE RS B E K

m

B, F|pl - dr1 ¥ 8 ’i—fr(g\> Ale F 54 oAt pE e ©

o

¥

=

B REREIR ek 3.2 0

TS-R-1 &2 A F2. Taastb e e 2@ E 0P 4prt > e D
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31 3R E 2

ANl
LR R 1 ke 2
IP1 | IP2 |IP3 |® 4|z &
- &R v v | v
N wEAZE FRFAORSfoRR |||
£ R
—‘:;,L
ki Typez} R (R HTL R Sl
| R eHESRFRSRM)
Type B #p ¢t & f(p 3"$R A 4 - % Y
B ER)
- | pd BEGEO3TII2K ke it R
S| EEM T
&
5 sy R 4 v | iv ]| v |v
;P% = 224 e
o | 77 (0kg AU BF) ViV Y
LR | R Aok
B! o Ok chp d FiE A4 R
Lz Fip32  (dynamic crust test)
& (500 kg & #4<9 #H- 5
& FlHE A
3»’ i‘h‘ ) v
iF o 7 1P
A o HTEVPIF (800C 3% & » 30
i A &)
o x-RiplE (154 » 8] BF)
B L R e e
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59 %,E Fé‘%;
o Z-kiplEE (2005 -

1] p%)

4032 ebpp e o kg 180
A A ¢ agal e
% % (Exempt) Exempt
FEE e IV EE o

o B LA PEIE B LR Foo
#& % (Excepted) Excepted
. Hﬂ“’i AR MAT R U] o | e HREMB T T s B YA
o L B e IR EiE e
-%%ﬁ%’;ﬁ W T2 | e FAE I S R R LR BT

FRA G EHIEAEF o | AP PR )5

* T AR

4=

° %L1$_§%{5Tr}4w%*m3‘;é i

i o

& B MY 4 Bq/ em?
(B/7)Fr 0.4 Bq/cm?(a) °

° fi.u,pﬁ’# | 7 RE iE 0F
E
Mt E RS F (LSA) 1 ¥¢ i IP-1-IP-2 - IP-3
e LRI AGINHA P A4z | oIP-1 L - AR R o
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i TS-R-1 # % 2 LS-I >

LSA-IT & LSA-III ##4 chiE o

A B TR 3 m RE Rk
*#HEF 5 10mSv/he

o 4r JAEA TS-R-1 & 73t »

A FHens #5d Ay B enfiT
EAL I S
o B AFTIEIET » LSA-I ¥ 1 &£
s NILSAe Eha1 Re
iz 5 IP-1> IP-2 g8 IP-3 ¢ T+
EiE o iz Vo A - K ISO %
% 5 -

MOt ER A e e
RETR RV A F o R &
F oM E KT £ 4FH A
:;_g_r]r;\ TERAXEHE A
CERCR

IP-2 4= IP-3 % {4 & -
ek o B B R R
g R8> % 3 LLW 4
WEAF oA %43 - i i
w0 ] ik TAEA & Foehip|iR
A2 F ] Z e o

1 ¥ e BLFEX TS-R-1¢
<%im%{ﬁﬁ%“pﬁﬁﬁ
PoPrReg* iy E
1SO % &8 o

Ap2p 2L

% % %5 4 % $(SCO)

e SCO##8 & £ % B 5 axhfid >
e H % o ii%%ﬁ#@ﬂg
REFFFL o

o BPpF BN FF L L rE

1%## IP-1-IP-2- IP-3

FMHF4 > SCO » # 5 SCO-I
& SCO-II -
o 145~ # 5 SCO-I ¢ SCO-II
A A
# (I LSA-T1) » ¥ i@ s
7 A fga Ee (1P
IP-2 & IP-3):&ix -
A 5# F(Type A) "

o I HEFRA AL B A F R
Ed A BE D a2 gk
R ERd Ay EE o HiciE 2




Fendgs 2831 & kpfgota FRER) R FARRBEF
M (radiotoxicity) - § H - & & AR TRBEE o

RFET G - A PR | e f B R FIMBE S dogt
FEPE > ik TS-R-1 2 B en2 5830 | 53 % BHER ¥ %o+ 4 Bt
B AfrAE - MR o W3 F E ok 4 2B

SR SR

B R R
E\:ﬁg_’# e r I Bljg‘f‘@'g'\i ;E/Fé?-/,
B3 ARe EREe T ARED
W R a2 o

(
BRY i & A foral S ke 2
P a4 ﬂ*?ﬁ?*ﬂﬁ%%*%## o

£ BAE )

=4
e
|

5=
Rt

=t
H\
e

i
15 5
o BB R
o PR R ok
o RHEEITR I
. ’E%mp\ 2R i 24,
o X Ring BT pp
o ERL R
o RET AR oM T
B
3 1

e

4 SN QEONE 1) SR

{
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324 F

3.2.1 NRC 10 CFR Part 71

g LA T IEUPARSTE SRRl d L el S - S
STHARM R ¢ FORMP R DL 2 ER e BRERE
é&&@éi%@ﬁ?ﬁiﬁaﬁméﬁﬁi;aumA4

NRC 10 CFR Part 71 & 2xsid 4 5 o

Z® 1R FT

FWEPRTKRRPH € A We 2FE DT > o

KEEE2 pMRF R

FE R KR N LPRRE R g

.__ET" 14’—}# /Qllalfﬂ)ﬁiﬁ;} /E’T"LFLKTypeA /Ef,,ub,__w‘- 1;—_;]’]__
PR R Ko @ Type B Jf 4 - SR KRR 2 B HOR R R

BE R

M iE )R

gﬂsl\ %\' 33 °

AR N S

# 3.3 NRC 10 CFR Part 71 #p B if = p 7 B2

Subpart | Subject Number | Contents
71.43 | General standard for all packages
71.45 | Lifting and tie-down standards for
Package Approval
E all packages
Standard o
71.47 | External radiation standard for all
packages
Packages, Special | 71.71 | Normal condition of transport
F form, and LSA-IIT | 71.73 | Hypothetical accidental conditions
Test
71.107 | Package design control
_ 71.109 | Procurement document control
Quality .
H 71.111 | Instructions, procedures, and
Assurance ,
drawings
71.115 | Control of purchased material,
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equipment, and services

71.117 | Identification and control of
materials, parts, and components.
71.121 | Internal inspection

71.123 | Test control

71.125 | Control of measuring and test
equipment

71.133 | Corrective action.

71.135 | Quality assurance records
71.137 | Audits

¢ 13F ¥ £ % (SubpartE)
1. #75 & Bl * R8

(1) & Bendo] e 43 @20 10 24 -

~
\®]
~
LN
=
\gv
<
~
-
\4
P

GOR & B - B R AU T (ArdtEr) o ¥ Rk
TR T EM e BRGRAGERE DA F o

(B) # e Egme e FiRY - 57 gL IR DAL FE
BRSRANMT AR RR BT HEE
% 7 #1#“ﬁ@¢’uf%é%%ﬁi@‘éﬁé?

fr2 BE e Nt B e 2 ;g;}zwf"*zg it B g iy

WF ) b T RARR - 15
(B) pmBREE S ¢ BRMAAB KR (FArg ke §

P D) EH ) R SRR T PR - B A
ik W E o
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BT o 2LE ¥ i‘%z@é fifri&'ﬁ * %f@é’ BT A oG R A A

o iE wﬁﬁﬂzaﬁaﬁw’f%%ﬁa%éﬁﬁﬁﬁﬁﬁﬁ
7 AR A&

(2) HETKHA

Y

(c) ¢ PRt ax BRT LY RE 5 LEL T ¢ 2%
@ B8 % 18 & NRC 10 CFR Part 71 Subpart E 2 # & foen
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3. 973 & i etk RgE SR

(1) % A& (2) R TR FLEEY chk - st p F e
ol - HEFEFaNE LT Rk el i RE e e B 4
‘iﬁ’”_l?“ﬁ ﬁ:ﬁ,&fﬂli{ﬁjzmsv/h 1-713LE§'£]

(2) RBAE (1) HFRETNEHVGE e EH 0 &% FFFF > &
FiEARY F ISR A FAE L TR
(@ ¢ 2h&m b L 2mSvho et B AT IR HRIET L

10 mSv/h :

RHE B AFEER R E
(iif) &3 PR defeip R L MR K am T
(b) 24wt &5 } @85 2mSv/h » & 429 g eiE 20 A 2T

AR RS RO EGR RN DEE T e b hiEi
B

Cob AR RGO (Aek @ R ) E A

(c) GfEYD fH*tRle 2menEPB(7 ¢ 8 T{ed &) &
Fd hppgo ety (2232 Tied B) PR LI
TH 2meniE @2t 2 0.1mSv/h;

(d) teiEfe— & ib* 2@ P 5 0.02mSv/h> 3% L7 3 * 3
g a @ ok ARk g AR F ME R & NRC 10
CFR 20.1502 g s+ £ P & %% -

(3) #4245 & %»%2)%»51%@&%57%%’#‘ ?‘f}fw"@%ﬁ‘#
ERehE Godg T o AR Y R o ip
WiFEL Y o
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) 3% RER 5 T LR R (]2 R
LB LR B A ERE &L R Ao ff 5 {oiE
FaiFL R - Foendg otk %

¢ 3% (SubpartF)

1. - #&3# % k=R (Normal conditions of transport)

(1) %6 - - RPEFRRTHE B e ERFIFRE LR e 5/
Z_NRC 71.71 R 2 g B {rRRR R PR L o ok & B S &
EEEPE B PR B F RPIEE BT R H ook i

f*BdEE?‘? Ple o @1’}5/? Fé‘?‘?“/‘/E |37 °

(2) A74aiE 1 - 27 P AE%kiEAZY 7 & NRC 10 CFR 71.71 #h&
Foo g d B endE > BRI AN IE R A RR T B RR T F P
BRSIE b2 FlaE R (29 C3 38 °C) 2 B R4Flnz-p P

hOBUN e s SRR 4% E AR G

ﬁ&@rﬁpx %’K@ 4 —'Z’EJ'; }'—é é'—’PIJ;

A4 enp § 1 FRS k2t
2 WS TRB R R - REL A

(3) iEEfopR

(a) ik - F LT F ¥ FIRBEER S 38 °C (100 F)» 12
VT A EFRE
ik & S
CRERFE L 12
o AN oz ke !
(g cal/cm?)

FHE s T vk TG

o T None

His %o 800
EET A S W= el 200




4 45 400

(b) W RFH - AFELTF TR ATRBEER S 40 °Co

() " MLV A SEZ - hINBHES L 25kPac
(d) e ¢h 2R 4 2xgh - b EHR 4 L 140 kPa o

(e) #=r#~# 2% (vibration test)- Fi¥i % ¢ A 4 Jrd > @ * 5000 Ib
BEFFERBPIE c B RPET NP P AFE F R

(f) *f-ki#s% (water spray test) - -4k &>~ 4 5 cm/hr % & 3
L e

(g) B o 8% (freedroptest) - Arf-kigSk B 18 15325 )
PE2 > T oodp IR F B R R F D A 2
T g oG 2 b oo RIEEEAT A

podBEFRERIEE (£ 20E4)

pd B E IS
(m)

¢ £ £ (kg)

|+ 5,000 1.2
5,000 to 10,000 0.9
10,000 to 15,000 0.6
= %+ 15,000 0.3

(h) % B /%3#% (cornerdroptest)- £ 03 ¥ B R pd Fix e
Rens B A E N FlHA, 8 2 E B A2 - 7§
BT g b oo AZEREREAEF A AZE 50 & T B R~ A
& A AL e ¢ 207 A2 100 & T e s ~ AR
AR LA e 2 e

(i) B 45:#5% (compression test) - ¥ € & % 421 5000 = ‘7 -
BiEZe BRPRIIDI R e BRI e AINE 24

JREH R AR f A e B F PRI THEP Y A

(i) ¢ BER S5

=l

;B A
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(ii) & @ ehd-3  5a # % 7 13 kPa o

() 7 7 i#% (penetrationtest)- E /& 32cm> F& 6 27— H7E
%‘K:% § kA E = l'f?]ﬁ“‘lﬁiﬁﬁ L3 15K hg R DI
BFARAe B g de b oo FHLM R b JfdE e
ZIERE

2. B3K R ¥ &k m (Hypothetical accident conditions)

(1) BIEARRE o HEBEX L P E R Rasw® e Bi » &R 28 5P
PR O AT P - A e B R AT o AR D
T F O RURRESR (AE P ) )RD) -

(2) BlFFFEE - 57 &P LRREMLY P& FHF DL L FRARGE
Bt o J{AI AT E R ndE M > BRI IE R SRRV RB L 4
m,n.)izl»,p B AlavE R (29 CFl 38 () 2 FiRdFlE 2@

Fp dgm i IR A L ARG A S Pl f 3 RS o
ZEg e IRR 4 B IR T R w S IR B E R - RAL 7 A

(3) BIEE o BaK R M E SR IR PR F Ao T T

(@) pd BERFE FRAEILBII BERFINFFH BB D

Tl dG =% b o

(b) B#Bl:* (crush test) : i i#F 2 500 kg & € /€9 5t B B 7% 7%
BEABTH DT RoRT LG b Fihad 4 BREER o TR
Bd Im x 1merd o Mpidndr o » 9 &2 Bt R Tk
feo B R HRATEZALES00 27 0 BN G B PR T
B A 431000 kg/m3 0 2 & % deastE & 3 1000 Ay # § 3
FRAG S A AL A R FRARIE {5 A
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% (fissile) H#L > i 5 £ <20 1000 Ax R e 2% 3§
B

o

ay

(c)

E=8

T17B3# (puncture test) : A FFHP 533 = ¥ cgdfkd 1 B P

E%’%“IH RERA KT G L afe s 235~ FlHa) i
itz b eB o e enE ST R S 15 B K 5 TERRK T foif Hoeh
@iiﬁ1£@6%%afﬂ%&ﬁﬁ%féﬁﬁﬁﬁkﬁ
o LR R AW 20 B A o ek e R LT

(d) #rls# (thermaltest) * % 7 8 A #Feh ko sz b &N
B aTHFEHFGEI L 09 e TR R G 800°C
BLa v G RR T 5 Ve 2 R TR BLIE BT R 2 ARY
BEE 30 AR AiER L T RES e FipE A
2 800°C T 323k BLiF A e0pF [ 20 2 RRRIE o PR LR Bk T

(e) = KiPlz# - #73 ¢ & (immersion — all packages): — & ¥ Ji -
AP AR PRI AP G R A RT I 1S K arR R (4P
$ 45 150 kPa 4 /& ek oF SRR 4 ) o

& F %#& (Subpart H)

RIS R R 2 E R e Bkt R Wi
JJL S R R AR e A RIGE T A B2
Breehm [ iRGER o R RGBT - s detbp i
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(ﬂd\

PR S ST R ST RS BERETET K
SRR LR AT 0 R e e
FEE K o & EF (Certificate of Conformity » CoC) 35 ¥ 53
FoeRETEG F I S F R T AIE AR MR
1. ¢ B&FFH
(1) #IG=RH 5 LR EFT ES CoC & Fif * it frie

P2 R g B R Rre PR3 X Il R
B AZA AP o i R AR L R E - BT R

Q) EEEP o amEsfed HIE REm BN B A

R @ a3 2 SRR 52 2 RREN
WAL g HRE SR LA SR A TF
Rdekir A Rz B A SBE(F kp - R Bl
PIEARR BN H 3 BB AR AR KRB LR B
TEEFE B RHEI PR N AE A2 K iE
BT ERDERRE  BHEREAEFR R R LT R

4
TR
H

%
(a) TRl #3258 ~ 5 hjr - 6 R4 5 k3 BfrE &

VAR U
(b) ##ehip 14
(c) B3+ th & ~ g foaig il 142
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(d) 375 i s
(e) & A friplidde < H & ageit o

() BEFRFRL (¢ HERFRL) R EXFHIFEHHT
B R deK et il s AR AR o CoC ¥ R ehix it %
AEEEAIBM A

4=
Ak
ER]
A
it

AwmAd FYRPFEF EREI Y FI0Y R ke
BoE A E TR R KB e iR PRI 2 wa_v EY Rk d
BEVEERLFEL S ER R O BEFRE RKFAA e FRE
E P AT - =2 mw%ﬁ’l;ﬁ'_?%‘;‘l-é o

3R AR R G

oi';ﬂfL"\'?/.-:L/s/;‘E 5_\& R

-
‘{%
=hg

N S ENLCE R TE R EDREE S &
2SR B E AR SRR AAER & (f R

I
ok
&

B

[+

W

T
>~

i

s
3}

¥

s

14

F_&

pris

R

]

LR T e BEA o

5. BEE MK K& frmwig FRIZNE

(1) B+ T I"a#%ﬁ' R R e s R A frimig (Z#HE D&
PR B RAE A Fios e AR ) PR R el

RS ¢ FE R KR sz'frgé&mfri_ﬁ SR
BEFREDERERER KRR ENE RS
4 o
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Q) RF ET * v ERFHEP ML f W AT ES R 2
BAGMAE OERTARES Y FEEEP gy 0
¢ kg ok () BFE Rt B R 8 4RI PR
8 AR o
BR R Rke Bios e B 5] oclis
£

J.?.
é&ﬁﬁ&ﬁﬁﬂﬁ\ﬁ%ﬁ%&

r£2¢ﬁ§ffdiﬂﬁﬁ£§%ﬁw°wﬁ’Lﬁ#
% % 5(heat number)-
F 2 578 (part number) BF RISk

EORLLE £ T pﬁ:ao#;%*%tﬂﬁﬂ#»m&

Beit] TR 308 R R RE AL (¢ 455 4% BUdL e 2Bl
wipl) Ad R ARRY > PLAEHFRFE R ol B EAR
FRAOERBEEFFHE R A o
8. P H

BH - BABIRF IR ERA T FLTRESE 5%
HEF N R AP 2 A BR S LE - RoRALIELA
dkte AL A fnhl A RREF e s B PFRT > H A A
Gt 12 AR TRk T SRR T R AR o Aok
A H e 1 %@fﬁ#%ﬁ’m‘fﬁw‘f@ﬁ%%~a%
A BEoB g5 L7 B EHE AR e Bl
FRERAE RIER 4ok F & %414 2 1 TR (hold point) P
mﬁﬁﬂﬁaﬂﬁgz¢maaﬁiﬁﬁﬁﬁ’%ﬁﬁiﬂg4k%



9. BIFF &

Bl T - BRI R UREETE B S EA R AR P G
RIER FR A idp 0 58 KRR RUE & BFT RN RrE R
AL 2 F G RRRAEA R TR BT o LA el TR AT A

A EE R L RFREEC R ET R G OPRRREICAS G
IR BEE T HETRERE BRESITGREEE NEFRFEFPEE

10. B & ‘f\f’,? WG hE

ﬁ%ﬁ; ’L-E’-JPF‘]’%&’EI "'4..111:‘\:" g%ﬁ/%@%fﬁ_ﬁjf%?mlﬂ\fi%‘
REfH @ Rl BfoREED bh BT @I 5 54 RE o
g & R

11. 3zt 7

-

&) 2 J‘—ﬁ#%ﬁtxs— OpER LT 3 A A & ik R dodd
s T~ HAL o B4k Far 2 2 1 AR o B3R 1R R I
T Rl SRR 06 4 ARl R R R TR B R PR L 406
WA ERCRHETe {3 I SRR #w s @ 2 R FledR Banig
LR ERE o i gk

av
&
&
=
@
%\[‘;
=
-l
)
P
=
e
pre
?‘m—
s
&%
7
=3
4
\ -

THF e EFET R WP AR kD B - I REAH
’%‘rl;‘f—;ﬁ;"‘ﬁrﬁ T2 pA=i%g 3 &£ o -lir'-‘icrr%*lﬁ'—’-““"‘ 3 g iE AR
T LTV STE AT W N SR
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13. #£4

R 2ot e £ LFR NHRFEILT L6
R RET G R i;lmpiﬁrﬁﬁmwﬁ%* A A £
ﬁ%%?fiﬁﬁﬁ?ﬁ“ﬁﬁﬁﬁ\ﬁﬂﬁﬁﬁoﬁﬁﬁ%ﬁéﬁ
B P FUAAREEERE P oL AR LB A
EE ISR K

E\“"- EW-

R
o
‘?‘“

3.2.2 NRC 49 CFR Part 173

Subpart I Class 7 (radioactive) material

NRC 49 CFR 173 5 USDOT# K& &2 ¢ K2 - S 40 » H i 7
AP BE AR A R F IR 434 NRC49CFR 173245 85 2 ¢ 2 eh
— & o B ¢ Subpart [#F %4 % - SFCRM )P F e 22 FiEgT
A o U ﬁ?ﬁiﬁéﬁ‘ﬂ At EEF Bkt g ok

(1) 3852 i -
(2 FEREFVUARAIME=REAFFEORELLE -
() PELFRLRA X T FEEF o

4) # B Lo gk REAS ;’,,ﬁg Kk o

(5) FEAFF & il i o

(6) % BV K& - &endeif BIcdrds o

(7) % B feR A B4 F o

®) FEE G FHEIRM

9) Fig* 738

=
A FERNIGEA ] 50 C
B

L FEBEFZRE A0~+55 CERFR
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C. é‘j-%/\/&ﬁ:)%}j% ) g%}ﬁé‘-? 7’5),\%951(1)3(;—]@% °

% 3.4 USDOT ¥zttt 1 (TA %) & & 22 4p W 32k 2 A fp 2!

49 CFR part 173 Subpart I Class 7 (Radioactive) Materials

173.410 | General design requirements for toxic materials packaging in

cylinder

173.411 | Industrial packages

173.412 | Additional design requirements for Type A packages

173.415 | Authorized Type A packages

173.441 | Radiation level limitations and exclusive use provision

173.442 | Thermal limitations

173.443 Contamination control

173.461 | Demonstration of compliance with tests

173.462 | Preparation of specimens for testing

173.463 | Packaging and shielding - testing for integrity

173.465 | Type A packaging tests

173.466 | Additional tests for Type A packaging designed for liquids and

gases

173.474 | Quality control for construction of packagings

173.475 | Quality control requirements prior to each shipment of class 7

(radioactive) materials
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33 2R

# B LLW Repository Ltd ** 2011 & 345 +2 2 “,ﬁc? i~ % (Nuclear
Decommissioning Authority > NDA) st { % 151 E{cip b 1 ¥ chis
SRR P2 A B S FTLER 0o LLW A B EF 5 AN
IR EnIE P o P ER2 B ARG i LLW A B o HRIR FF A
FoRERRTEHEE HPTORMES T (B THERP &) BR
B e W 5 TS-R-1 en® f4L "B £ BT o 27 ot o T
B S A frE BRI PN EAR o & 3.5 5 E R4 B E R 2 PR o

%35 BREGY & oo aRY) EEph2 Rz gt Y

Mode UK Regulations Comment

Road The Carriage of Dangerous Transport through another EU
Goods and Use of Transportable | member state is subject to
Pressure Equipment Regulations | ADR
2007

Air The Air Navigation (Dangerous | Technical Instructions referred
Goods) Regulations 2002 to in the Regulations are the
The Air Navigation (Dangerous | ICAO Technical Instructions
Goods) Amendment Regulations | for the Safe transport of
2007 and subsequent Dangerous Goods
amendments

Rail The Carriage of Dangerous International is subject to the
Goods and Use of Transportable | International Carriage of
Pressure Equipment Regulations | Dangerous Goods by Rail
2007 (CDG2007) 2001 (known as RID).
The Packaging, Labeling and
Carriage of Radioactive Material
by Rail Regulations 2002
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Sea The Merchant Shipping The International Maritime

(Dangerous Goods & Marine Organization has produced the
Pollutants) Regulations 1997. International Maritime
The Merchant Shipping Dangerous Goods Code 2006.

(Carriage of Packaged Irradiated | (IMDG)
Nuclear Fuel etc) (INF CODE)
Regulations 2000

Inland The Carriage of Dangerous British Waterways Board
Waterways | Goods and use of transportable | Terms & Conditions:

Pressure Equipment Regulations | Dangerous Goods BWB 198]1.

2007 (CDG2007) Schedule of Dangerous Goods
(Green Book) BWB 1981
(Class 7).
Postal IAEA regulations specifies
System activity limits up to which

radioactive materials may be
accepted but Royal Mail decided
that no radioactive material will

be accepted for national or

international destinations.

PTG BADPEEFEL TR - N EELLW HF F 2

PR FLTRLIRSY PEFEA R AR OEE BT

WApfEC N EE e BRFREFRG] LT RER S RJIL X F
LR U TR ,'g?gﬁﬁ P dR B R 3 2 %Q\Lo;’g‘w-mp 1l

Berglof $4 (4-®] 3.2) E Bl o * 3ti@ ¥ VLLW fv LLW ¢ 22 4p i ¥
ML L 3.6 2 37 # EERLLW § 2z {frg B AR &
At 2 R P EE F2 g {iR 'ﬂ’ AR KR
—%bimP?'ﬁﬁﬁ?EW%b$7g Fe dEAR Y hE
FodeIP2; RSP I B BRI - BFVRA DY THEFE S

o
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B 3.2 Berglof box undergoing sentencing'’

# 3.6 UK LLW Repository Ltd * *+i& ¥ VLLW fo LLW z_ & ¢ VY

Package Package Service
type Name VLLW LLW

1/3 Height IP-2 ISO TC 03 \Y A%
2/3 Height IP-2 ISO TC 06 \Y v
1/2 Height WAMAC IP-2 ISO
(specifically designed for the TCO08 \Y \Y
Sellafield WAMAC facility)
1/2 Height IP-2 ISO TCO1 \Y A%
[P-2 Drum(solids and liquids) TC14 A%
IP-2 Drum(solids) TC19 A%
Soft Sided Package Delivery
System TC11 \Y
Reusable IP-1(2) Full Height ISO TCI12 A%
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4 37 UKLLW:F:ixe 219

Transport | Size Drawing/Picture Specific Usage Compatibility | How they
package (LxWx Classification can be
H) moved
IP-2 container for
TCO02- 6.048m x metals in Specially ELT
Reusuable | 2.591m x Berglofs/DOLAV | designed ’
crane
HHISO 2410 m boxes, Drums and | stillages
large components
IP-2 container for )
34 m x . Requires
combustibles and . FLT,
TCO05-1ISO | 1.95 m x special
compactable . . crane
1.739 m trailer unit
waste
22m X W internal  storage FLT,
Berglof .
l4m x box for metals | TCO2 stillage | Pallet
Box 1/8 .
0.875m and combustibles truck
Berglof 1.4 mx internal storage FLT,
Box 1/16 I.Imx | see above picture box for metals TCO2 stillage | Pallet
0.875m and combustibles truck
. FLT,
1.2mx 1 | internal  storage
T i Pallet
Dolavbox |m x 0.74 box for metals | TCO2 stillage truck
ruc
m and combustibles
1.8 m x IP1/IP2 package | TCI11 transport | Crane/FL
TCI11- Soft i .
4 1.2 m x for VLLW soil, | frame - same T with
side
1.2m # decommissioning | size as TC02 lifting
package .
debris frame
TC-12 620 mm IP-2 for | TCO2 drum FLT,
Compactab | diameter compactable stillage, Pallet
le Drum X 880 waste FHISO truck
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mm high container

Drum TCO02 drum FLT,
TC-13 620 mm i IP-2 for | stillage, Pallet

) diameter inicinerable FHISO truck

Incinerable .

x 880 waste container

mm high

620 mm TCO02 drum FLT,
TC-14 Oil | diameter i stillage, Pallet

IP-2 for oil waste

Drum x 880 FHISO truck

mm high container

34 wmH e &% 23F 2 (Europe - PDSR Guide)

%Wé“”&*iﬁpm%m%ﬂniﬁlﬁ%%%ﬁhﬂA

TS-R-1 245 &- ¥ 3 b {4 4o ?’@E g oA E gk E pIR A *
NPT SR RS IS "L‘f ~ER T FLT s ﬂ'fr"ﬂ 5ok %J

(WNTI) 2 j# R24c &7 £ 4 i /7 2 7 (AREVA > © £ 2.4 Orano 2
7o) Ay [ E B e BT RRP LB IR
FERHNFRA G hPLDE B B AR 2P

£
g
Lo By Lﬂrhaméﬂ@o*f”%%’ LER A 20|

PDSR P~ 5 % - A sk Z 00 > 2 2N F 0 3§ * 3097

¢ 253l HPDSR I * SHEfop F oM P B F & I Bl
384cH 3.3 0 % - WA E SR & R e B
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Part 1

1.1 Contents list of the PDSR

1.2  Administrative information

1.3 Specification of contents

1.4 Specification of packaging

1.5 Package performance characteristics

1.6 Compliance with regulatory requirements.

1.7 Operation

1.8 Maintenance

1.9 Management systems

1.10 Package illustration

Part II

2.1 Common provisions for all technical analyses in Part 2 of the
PDSR

2.1.1 Reference to package design

2.1.2 Acceptance criteria and design assumptions

2.1.3 Description and justification of analysis methods

2.1.4 Analysis of package design

2.1.5 Comparison between acceptance criteria and results of

analysis
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2.2 Technical analyses

2.2.1 Structural analysis

2.2.2 Thermal analysis

2.2.3 Containment design analysis

2.2.4 External dose rates analysis

2.2.5 Criticality safety analysis
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Abstract

The main objectives of the third sub-project are focused on three parts:

4. Information collection. The first part of this study is to collect information
on accidents and incidents occurred during treatment and storage of
low-level waste especially generated from decommissioned power plants in
some major countries using nuclear energy. Attention will be focused on
how and what accidents are likely to anticipate to occur, the assessments of
accident scenarios and consequences, the emergency response plans to the
accidents, and techniques of regulatory control and investigation on safety,
and the establishment and implementation of review guidelines or standard

review plans.

5. Comparisons between domestic and foreign plans in practice. The second
part of this study is to make comparisons between Taiwan and other
countries on anticipation, assessment, and response to the accidents of
low-level waste facilities. A further evaluation will be made on the
suitability of applying foreign experience and techniques to Taiwan during

the scope of treatment and storage of low-level waste.

6. Proposal of the guidelines. The main object of this study is to make a
recommended proposal of the review/investigation guidelines or standard
review plans on anticipation, assessment, and response plans to/of the
accidents that would occur during treatment and storage of low-level waste

in Taiwan.

Due to the uncertainties in locating final repository sites, this study is based

on the on-site storage of the low-level waste generated during decommission of



the power plants. Accidents that are likely to occur during the interim on-site
storage of the low-level waste will be analyzed, anticipated, and assessed. The
final review/investigation guidelines on safety regarding the accidents and

associated assessments and response plans are proposed.

Keywords: Nuclear power plant, response plans, assessments of accident
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