FRtaRF | sty Ems
G £

M R F S ARE T EHNB S
BaEERT APV E

&k dE2

33 %% 1 952006FCMA001
REFPMOGE) MBI L1 F R T
FEAEFA P RE

FEPpH P EFEARYL LT EL D



MR AP RS R K HAA A
BRATESFT i27 3

2 RE - R B
Fe

hET G P R BN B - iR Y MO S R  B B R RS H RN B
BHITENRDF > LR (Fh 5 2450

(1) ¥ i T ISR R 3 b g RE RSB B 0l (AR B
PSEF R A frE KRR A LR

(2) MR EFCIGRTRA) S RA B H 0 ERF TR TR B (¥
FEH 2 1 IER R 0 el & higiT

(@%fmmmw?gwﬂi’ﬁ%jﬁﬁ«ﬁ?%%ﬂ%ﬁ%ﬁﬁ%ﬁﬁ

14
Wbl oy

@) FEF* nSFERER > FLRAFES (2) TR SR ARPRH
FARE BB S S E BRI E Rt A

() s TENF R LS ABEAET I > FFEEDHED
TENAR EFHRATERA oL T4 H R BT H o

BO4ERAFTIHALY A TERAE PRI GTELT IBAE I (D)H
AR LB TENT SR/ ERHIPMAUGER > X 2 TR AoR b F fH 54
IR MBEALAROE A TERLEH Q) RARPFFEN ASRRL E
P AN RREE, Q)R ATEDF ) 7 R E A QD AN RREH
EHFEPRFFAPZEEEF 2D BALFERAE GRATLDS ZALER
Foe pH ek BiEblefry ikt 5 L8> K5 w1 0 7 MRERT
PRH R AR g g R ;r-;,,x;fy,%ﬁg; LW R ERRRE BT

NS RFNE



AP H OEFEIE LR G AP R ERE 70 T A2 B S

s

(1) 2 B F 40 Ford en Tt A R 3 B el X% 5 F R
%J ((NUREG 1293, REV. 1);

(Q ¢BTH 2PesiEa T LT P ik

i

Js
(3) B 3 i o7 %0 M1SO 9001-2000 &7 ¢ 32 4 st — & F o

FH WA SR F W 2tE R Title 10 Part 50 <5 Appendix B— 1% i
T Rfets e At B @ By 2 & F 2 7] (Quality Assurance Criteria for Nuclear
Power Plants and Fuel Reprocessing Plants)#73 & 1t k v 0 @ +%iv T Fifots ae ¥t
@ By 2o & F % Pl 4e 1SO 9000 % 511;’1’13;??#&%;1'])‘ WER A ERER
MIL-Q-9858 & f * % & - (Quality Program Requirements) - ie £_% R 7 3% ¢
& 1995 7 4 A 'f MIL-Q-9858 % 5 = 7 & feenif i » 2 1SO 9000 [k 7 et g
5 SR o F o AP A £ 0T Y R TR 5 1SO 9000 i 7 ehR
o R A - AEFEATERY a2 w BN ik ONS 12680 0 = 5 254 F 3K
FRAnE AR o B ASRE IR G 3R E R R LM ke A ie L B
AR FaERE T 1SO 9001-2000 & F ¢ 32 % ek Ko (TR iR b (TE ST
Stk gy o

- BRE S B RSN LS Bl A e BEA e R
At h TR A Ende a1 v @iz 2 2% = 1SO 9001-2000
AL B hiE FREEHE ST R A TEDT R F 23

#- 1SO 9001-2000 2 2 & & (¥ ¥ & I e 41 A B (e ¥ 4.2.3 &2 2 ¢
% 4245 84FH 001 FF T HBAE % T2 S EAPM AL ¥
7.5.1 & A& S22 pRArk e end 1~ 8 7.5.2 & & 59 RIH 1T £ AR §onibRin g Ap M
-%i?%i@»’ﬁﬁ Bie & (FHARR chifdf o *AFTF 2 5t RA] 2w iE

TR AL AW ¢ AN RN A TR AT L E en o Bk
WA 2 Gl (FERA L B7 %L B H AR A o

M4EF @ MO RS BNl R E RATE CRATTERS
’F‘,ﬁ oo



Study on Constructing a Quality System for Inspection Activities
As Enforced on the Site Investigation of Low Level Radioactive
Waste Facilities

Kou-Hsin HU, Yu-Hsiu SU, Shoung OUYANG

ABSTRACT

The objective of this study is to formulate applicable quality management
measures for the inspection activities as enforced on the site investigation stage prior
to licensing application of candidate sites for disposing low level radioactive waste.
The study is proceeded in following sequence :

(1) To discuss the changes of issued “Regulations for the Siting Process of
Low Level Radioactive Waste Disposal Facilities” (FY’ 06), as compared
with drafted stage (FY’ 05);

(2) To update the inspection workflows, proposed in study report of FY’ 05,
which should be based upon the issued siting process regulations in FY”’
06;

(3) To conduct a general review on the quality management systems and to
propose an applicable system for inspection activities;

(4) To incorporate the applicable criteria of quality management system with
the inspection workflows;

(5) To draft documentation procedures and worksheets for the enforcement of
inspection action.

In the study report of FY’ 05, the inspection workflows were designed and based
on : (1) the enforcement of the inspection should incorporate with other possible
control measures and restrictions of applicable resources of the authorities; (2) the
inspection items should focus on the activities of field processes or tests, during the
execution of site investigation plan; (3) the purpose of inspection enforcement is to
identify the applied test procedures are appropriate and the processes are executed
accordingly. Having reviewed the issued siting process regulations, though there are
some changes, but, these changes do not affect the appropriateness of these
workflows.

As to the applicable quality management systems, following three candidates has
been studied and discussed:

(4) “The Quality Assurance Guidance for a Low-Level Radioactive Waste
Facility” (NUREG 1293, REV. 1, U. S. Nuclear Regulatory Commission);



(5) “The Quality Assurance Program for Nuclear Energy” ( Taipower
Company );

(6) “ISO 9001:2000 Quality Management System-Requirements” of the
International Organization for Standardization.

Actually, both the first two candidates are developed based on “Quality
Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plant” (Appendix
B, Title 10 Part 50, US Code of Federal Regulations), which is originated from US
Military Standard MIL-Q-9858. The quality standards of ISO 9000 series, has been
extensively adopted be enterprises, are also originated from MIL-Q-9858. In 1995,
US Department of Defense announced the cancellation of MIL-Q-9858, and replaced
it by 1SO 9000 standards. In Taiwan, ISO 9000 series has been transformed into CNS
12680, an official quality standard announced by the Bureau of Standards, Metrology
& Inspection, M.O.E.A., R.O.C.. Considering the advantage in supporting system of
standards, this study recommends to adopt the as the standards for developing the
quality management measures.

Usually, a quality system is developed based on an organization, rather than a
mission. However, the inspection of site investigation is a mission-oriented task.
Therefore, prior to develop the quality measures, a process of screening applicable
quality criteria has to be proceeded. According to the needs of inspection mission, this
study suggests that the criteria of 1ISO 9001-2000 pertaining to the control of mission
product, i.e. control of documents ( Sec. 4.2.3 ), control of records ( Sec. 4.2.4 ),
responsibility and authority ( Sec. 5.5.1 ), customer-related processes ( Sec. 7.2 ),
control of production and service provision (Sec. 7.5.1) and validation of processes
for production and service provision (Sec. 7.5.2), are suggested to be applied in
developing the system as possible. Based on this reason, the inspection procedures
have been planned, designed, and drafted as initial documents for inspection team,
which could be discussed and revised before the enforcement.

Keyword: low level radioactive waste, final disposal, site investigation, inspection, ,
inspection procedures, quality system.
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5.2 % W NRC eh & iR 2_

£ RE MAT R R P B B LY 2 BRI IR R
Title 10 Energy 7 Part 61 LICENSING REQUIREMENTS FOR LAND
DISPOSAL OF RADIOACTIVE WASTE ° Part 61 * % 4 5 (1) General
Provisions~ (2) Licenses~ (3) Performance Objectives- (4) Technical Requirements
for Land Disposal Facilities ~ (5) Financial Assurances ~ (6) Participation by State
Governments and Indian Tribes ~ (7) Records, Reports, Tests, and Inspections %
7 1 Subparts > F B 55 32 R T E_Z A 61. 12 & (Specific technical

information) 5(j)2x » H Jp < 4o

The specific technical information must include the following information
needed for demonstration that the performance objectives of subpart C of this
part and the applicable technical requirements of subpart D of this part will be
met:
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(J) A description of the quality assurance program, tailored to LLW disposal,
developed and applied by the applicant for the determination of natural
disposal site characteristics and for quality assurance during the design,
construction, operation, and closure of the land disposal facility and the
receipt, handling, and emplacement of waste.

AR P Fdp Y R KRR Y 29t e 7 b quality
assurance program R E G A(DFR Mo (2) Rl K
Kt~ 2~ EE P (DBERFER L frR R E R
FEH o PR P E el F M P F 414 B § (NUCLEAR
REGULATORY COMMISSION) £ % B B 2% ;£ 3 Title 10 Part 50
(DOMESTIC LICENSING OF PRODUCTION AND UTILIZATION
FACILITIES) " Appendix B - Quality Assurance Criteria for Nuclear Power
Plants and Fuel Reprocessing Plants » 4+ %f i 3 414 B 3 47 g ¥ il 3%
%37 %7 NUREG 1293 (REV. 1)— M3 b4 B 3 47 B b A ® 3K05 5 5
;’é*ﬁ#(Quahty Assurance Guidance for a Low-Level Radioactive Waste
Facility ) (Pittiglio & Hedges, 1991)  #* f&gaa % 3 F 0 & REM R
R R G RN ST ERES T R RR LT A 18 BER
(CRITERIA) -

(1) % (organization)

(2) &F %> % (quality assurance program)

(3) &3¢ 4! (design control)

(4) #pE~ ¢ 4] (procurement document control)

(5) 2 i®dp3l ~ ¥ ¥ 4&A 3 -~ frBR (instructions, procedures,
and drawings)

(6) =~ # %4 (document control)

(7) gl ~ K& ~ fofRar2 # 4] (control of purchased
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material, equipment, and services)

(8) i~z ulfeg 4] (identificationand control
of material, parts, components)

(9) #®#2# 4] (control of processes)
(10) ¥ & (inspection)
(11) s ¢ #] (test control)

(12) & p % #5% & £ 2 ¢ 4] (control of measuring and test
equipment)

(13) #A4 ~ %5 ~ fvi#:# (handling, storage, and shipping)

(14) #& & ~ #F5% ~ %2 F# k2 (inspection, test, and operating
status)

(15) 2 F ez~ F it v &2 ( nonconforming materials,
parts, or components)

o4
\

(16) =i 7% (corrective actions)
(17) & & &% & (quality assurance records)
(18) #a ~ 58 ~frp 2L F 4l
5.3 rE PR EFI X

R KB Ty e
B irEa: 5 vk
s Wig SRR 4 e MR R

Berfed (19D i d SRR &R RS
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D.2 & drufz. F B0 2 Title 10 Part 50 7 Appendix B - Quality
Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants #1#]
Teho gr™ X B4 A ® A 5+ A3 0 fo NUREG 1293 (REV. 1) % 3
F 18RSI 24pk o H 2 ’mlﬁmﬁ%?&\?‘k* % 5.2 & > gt
PR EAIS o

5.4 IS0 9000 i 5|2 & ¢ A5

ISO 9000 % 7| mp%%*? LBy R RS 5 R i
EFBF A H hEF E Ik %o ISO(International Organization for
Standardization) &_* # "% &% i g e gt .E_Fk ™A - A E
PRI PP R EP AR RERERETHY 2R A
S TR E CRFECBRIRE - RE ST AT ES > SHAE
S B PRI R TR B RS 0 AR 2R T A S0
7% 1SO 9000 i 7| # & 5 ¢ 12L& gk e b > 8 p e =
~g Tk ST R LA F I ISO RE ALY B AT B
PSRRI - B 2 A S0 B RE B RHIR TR B
CALR R TR AR G A 1 U R AF R
E 1 1S0O 9000 uzgts 1 g7 » E RRF 80 se R Ft B E
AE-HIF A I;E ST RN E IR 0 BN 2 AR F

- =7 Z2El 2@
m -# ;{ B’\ ]g f—':?éflﬁ °

p e 1ISO 9000 & 7| &8 -5 g s & & 1ISO 9000-2000
s 0 3@z 1SO 9000 ~ 1SO 9001 ~ ISO 9004 ~ 4= I1SO 19011 % »

ML > A B[R G AT
(1) 1SO 9000

W ST E IR AR AR RSB R F o

(2) 1S0 9001
RAE S EBLRRRRE IR LR ARE RIS 2
@%@@%m@aﬁ’%ﬁmw??ﬂxﬁiﬂ$°
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(3) 1SO 9004

(4) 1SO 19011

BREFETET o TREFRE ) gt B o

BARe € 5 REE TR Ren— 304 o Flm K fi%f ““’”*«»#B%@ ¥ix
chig o 3 R 7 % BRISO 9000 4 7] e B g 1L & ben® o 4] 2t
B & Frcffom T hap 9 0% B A 3 E ot & fehil
4 o 5 B1SO 9000 7| ey B¢ 72 % st & fo 3 & R H1SO 9001
SFAF I F8F PN EFE S OB 0 B (FHET S AR S
E) Y A gaEH > 2 B - GEFANERL A2 ¢ o

£5-1R]2/1SO 9001 : 200075~ 2 A &8> B2 $ DS T HN 5
W R o B ok 2 (1994) % 5t g7 1ISO 9001(1994 +#
) e s RS &R R aiEe o TGS —‘ﬁ % ik p MIL-Q-9858:12
RETHRE A FARPE R RAP L AR R RNLEGT
7= gk

(@) 7 e
1ISO 9000 eh & 4 sti & § 444 - S F X8 -2 44
I E SR SRR B B B R

AP A e JRIRE oo
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% 5-1

4 =

I

1SO 9001:2000 £ = F %4t & %> % %P6 4 (p.1/4)
CNS12681/1SO 9001:2000 cRPERSFES X
1 i * 4 ¥l(Scope) B3
1.1 =it (General) --
1.2 & * (Application) --
2 51 % 4£ % (Normative references) --
3 2.z ¥7 7_% (Terms and definitions) --
SFRY
(Quallty management system) [title only]
4.1 - 4 & $(General requirements) 2.1.1 e Pk UEEST
42 > it & R
(Documentation requirements) [title only]
4.2.1 #xit (General) 5. P v ¥EEL 2 Bla
511 2 Z o s F };;Kr' ’F‘rmlr;\;.,r.
512 iT¥Edn s A 2 5 4oif
513 ¥ A37P e ri ~ERe 7 EREE
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423 = g4
(Control of documents)

6. = 1—*3#]
6.1.1 » Heng A2 phd EREDAR F 2
6.13 * i :x g 41 AR LA FHT

424 5 F i 4l 17. S8 Fdiedr
(Control of quality records) 1711 S i%esrddi 8 3 &9
17.1.2 551 5455 %)
17.1.3 3= ‘F’% B
17.1.4 =455
5 Rk T E
(Management responsibility) [title only]
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& B 3 i (Quality policy) o i
5.4%.%1(Planning) [title only]
541% %P %&(Quality objectives) & B RO
5420 1§ 32 & SLR3] 211 F#ht s S % > LEREST
(Quality management system planning) 2.1.2 i ¥ 0B Z ek B R JRE
213 i ¥ N i kel
214 TR F R TR R
215 BEEFOIEE g flanfinT =
216 H =z 7 & #u,uiﬁv %I KK
217 JEE A R Ay 2 3
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55 f = ~ B4 2 £ 1 (Responsibility, authority |---
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5.5.1% iz ¥ B 4# (Responsibility and authority) 111 # > 32 H 7 EFRFE> Zhi
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5.6.3 % & #5 11 (Review output)

6 FihE I
(Resource management) [title only]

6.1 F R & (Provision of resources)

112 é‘%\' %ﬁ’l 5’73 %ﬁ‘ﬁjﬁ% e‘?‘z A;\

6.2 * 4 FR(Human resources) [title only]

6.2.1 {%if (General)

112 4572 8 F S TR %4~

6.2.2 i * ~ IATE DR
(Competence, awareness and training)

217 K E AR aEY 2 35

6.3 2k @ 2 4% (Infrastructure)

9. HFRALRE ¥ 1

6.4 1 i¥3k 5 (Work environment)

9. #HFRALE ¢ 1

7 A&7 B2 R
(Product realization) [title only]

7.1 A &R R RS
(Planning of product realization)

211 F it oo % UFEST
9. FrRALS F 4]
10. #5%

T2 REZ 5 B2 iE42
(Customer-related processes) [title only]

11, #% 2 ]
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722 7 M A K& K2 % & (Review of
requirements related to the product)

7.2.3 Jjg % % 3@ (Customer communication)

73 RPEgy
(Design and development) [title only]

7.3.1 Ee B gAY

(Design and development planning)
732 EIE B FEm

(Design and development inputs)
7.3.3 E e B oF

(Design and development outputs)
734 X 2R3 %4

(Design and development review)
735 HIFERFAE

(Design and development verification)
736 HIEBFFR

(Design and development validation)
737 RFEBFE R 2 E A
(Control of design and development changes)

3w A
311 %R RRWEN N L I 2

312 SR~k B

313 &K & K2 SRS L E
314 % A% WA & 1

315 g HlKz 2

316 #7 2 FHIKF Ao

317 Wz AR hAL

3.1.8 K%L

7.4 # p(Purchasing) [title only]

7. GRPETREE & 2 PRAEZ E

7.4.1 #x P 47 (Purchasing process)

712 mEE EH R R

4, FpE 4

4LL G R FI04 r g

402 Fpb* 2 5 72 4]

4.1.3 :}%Fiv i g { f@%ﬂﬂﬁﬁﬁc
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413 HHEE2 2R L FRPOLARR PHL

7.4.2 3 3 2 (Purchasing information)

711 BN BHRE R RIS S

743 HHA 52 %
(Verification of purchased product)

713 ek

714 fo s

715 @ EHEM 2o iy

716 4Tk bR FenE G M it E
1013 #l4i%

10.1.6 H 3k % ki 26

11.1.3 sk % % 2 22462 320

7.5 2 & BJRGrk
(Production and service provision) [title only]

751 4 A &PRIrk ,f_? ]
(Control of production and service provision)

9. #rRAES 2 F 4

9.1.1 2= = FrR AR DE 1952

912 ~ R ~f2A 3 2 kG e RTE
10. #% 2 F 4

7.5.2 24 & ¥ pR7%3% ik 22 Frzu(Validation of
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13. #45 ~ 5 2 B
9. HrRALA 2 F 4]

7.5.3 @] it
(Identification and traceability)

8. MR~ R 2w iR gl

8.11 & = 2 g% Bt ehif i & 7 4| chywiz
8.1.2 ¥ if i B kiR

10.1.6 #k & % chiesi s 2T

1113 BE e % 2 5402 30

14, ¥hok ~ ok 2 EH R

14.1.1 7 e 5k 2 #Eok P in
14.1.2 7 @8 kiw
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755 A & &
(Preservation of product)

13. Hefs ~ B2 2 i
1311 4l A2 2 B &
13.1.2 & 414 &

13.1.3 41384

1314 F4lFF waee %

76 ZALE 2 pIEE 2 ¢ 41(Control of
monitoring and measuring devices)
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8. & B~ & #7 % #xi&(Measurement, analysis and
improvement) [title only]

8.1 #%it (General)

10. # =%
IR L

8.2 TAR&Z R
(Monitoring and measurement) [title only]

8.2.1 4f % & R A& (Customer satisfaction)

8.2.2 p &+ (Internal audit)

18. #£4

1811 S gt ht a4
1812 #£h i 72§
18.1.3 #£ & % cinekr s 412
18.1.4 i Hii7 6

8.2.3 iEARZ T AL E P

9. BrRALA 2 F 4]

(Monitoring and measurement of processes) 18. # 4
824 A &2 ZALEE PR 10. &%

(Monitoring and measurement of product)

1011 #2 2 H 7tk %

10.1.2 = etes 4 R

10.1.3 @k

10.1.4 #sh& T A2 E

1015 k=& g 4+ 2

10.1.6 H 3k % ki 26

11 #s%2 F #

1111 2= ¥ Fia%> %
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B E %

11.1.3 Esh i % 2 2t 4k 121
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(Control of nonconforming product)

15, 2 &l ~ A it
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15.1.3 # & £ 70 ik

1514 Ke B2 BRFRL 2 ZLEER
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8.4 F# 4 47 (Analysis of data)
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852 HiHw 16. & (7

(Corrective action) 16.1.1 i 4y 0 5 e 1 4f 2 S bR
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2) 5F
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* & R (requirements)z 427 o

(3) & £(requirements)

w T AR A ARBDF RAYT T *W‘f“‘#ﬁﬁk*
R ROEEE AT AN LY R - BRB HF
ﬁéﬂﬁi BT EY ST

(4) &F ¢ % %(quality management system)

AL F A M RN 2 R ke

(5) & Frcik(quality policy)

(6) &+
LR i RV R

(1) =i
ﬁﬂiﬁi&”f# WA BT R BT AT
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B % ~;E%‘]~§JZ? R
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-~
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(5) HEM T HeP - REFAFEHFEEFROT A B G2 #F
Pl R afe R ~ 1 FRP L A ER

(6) e rf FRad A TE S FNERBRL 2 o L2 itk

rﬁfi—ﬁﬁﬁ«?m‘ﬂ%méﬁﬂ'm s ARG A T T
\%Fl ‘g]l\‘lﬁ'ﬂ‘m/ J:FL_Q;#\’?’T ,\m'{ﬁ;;’&,l‘j\a

6.2.3.3 &F =4

%?iP”Km%%%?%wﬁﬁﬁgﬁéﬁ’{ﬁﬁﬁgﬁ

e R et R g B D Ko B £ p (Quality Manual)
- Ay AQERLFFE F2 v o BN ke E B E A1
s R Y TR E B RRE S % (Quality Program) & B %4 2 AR
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