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#>T, ATR Xx@ e NF.Dicinterface oM@HELSC &,

o ATR X#itcustomer o cd b, N.F.D 2 Supplier o_)ﬁjg%ﬁ-am

ﬁl?%@ﬁ@%%f%%tb,r@ﬁ@ﬁﬁﬁ$%%f&%6&o

o EFFEIHIZQA PrOgramGCB&?%ﬁﬁbifib‘c‘:ﬁﬁﬁ‘ﬁo BL, ERAMKAEC
& Hinspection audit #24H 3,

o KXEOQAIHET 3BR

US AEC . UTILITY FABRI CATOR REMARKS
Audit . Audi t
IOCFR 50, ——>QAProgram — > QA Program . TOCFR:50
Review {fﬁg Review ERHOCLEE . Appendix B
“Appendi xB Fatility zs
épAp FSAR UTILI TY it k>t QAL DINTHES
DREDE B CHELEGAE HYAC EEERL
2 A BEREh T3, fE2T
: utility3QA
- Programzifiis

RERTE SN

o BATHEBEF»B{abricator g L Taudit 2775
o PNCiuflt-case &L T¥@EmNaval Reactor Branch of AEC A EL T
EAohB. ' |

8. Tty iaRMBERRRE
Byt 13:15 ~ 15:30
% &
NUS :W.L.Fauth
JANUS : @z, K5

PNC : g, #m
i R%E
s Process cdntrol
o (Gauge control
o Documentation PRAVEUNF LB f.
o Process
2) Fw (eFRiLT)
(i) Fuel pin total weight @ chech & o1 T
o Pellet & EBIARLY . R4V IRBTITDOA TS,
o fuel pin total weight check |4 double che'ck 2EWKRT S,

SHPNCREZOMBEBEHEKDVWTRHEET T B,
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Fauth £ & 3 comment
GEpEsa : 2pellet oBEBEHELEBELTY 5,
WH ¢ = assemblya)é.%ﬁfb, zht oeladding, plug,grid o EHE
BEZLISHRET 30 | |
#>TCE D HRMABNTHILD, HENBVEDEOFAMBEELOEB S0

“{ji) Fuel pin -HEEHEA Lorack o KO>VT '

. BRosUATREEOSALOEEE L Y
o US<cinylon 2#MLTVAECENS B0
o PNC REBT/7IniEEMA, TOBFRAHRECOVTELREY 2o
o HEwoeTMr.Fauth #:final report < comment 4 3o

(i) Fuel pin,tube BERYTFLYHIEANSC EHH5 M, KATRC DL &ERD
T 3, | '

W) pellets 5%M L, @iR®, MHEbOX KMAT 5, ToBiuel pinohand-
ling cEMATFRPTLROFEREMES L HRYTH 50 PNC ptube oxmi
MUEBEST R, FOFLLAEROARESS B, h

(V) Fuel pin @a.ulj.t.leak test oW T
o Mr.Eauth ac;.af‘g}ﬁ& axvh . )

o D ~YoaBRAE T E R TR ISR S RT3 EYoa leak
test QKM T Bo | - |
D HEBHORERBTHRA~)vodleak out F 35L& ~Yvaleak test
THRETEN L Do _ ' _
SETS: WH T @back filled FRERAO TV B, c hid(HoE 4 £covery 3
) L EMTE B, | .
PNCoR#E:
o XmzothoRBRIATHBREEOCheck BTE 5,
o Tube 32 A#E Tcheck MT& 3, o
° ‘i‘éi%;;r«.wmﬁ%ﬁq:?ﬁ-}nb, «U‘?Aﬁiﬁfﬁé’-nrmf;w‘c L
HEA LN | ' |

. BREBZRY .

BRI : 15:30 ~ 17:00

i '

' NUS : WL Fauth
JANUS : F, K%
PNC :®A, ZH, AH

£ 5
o K HAprocess OFERAKH
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o Gauge control @OEH
o B&FRL
¢ Documentation ¢

H
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EEF 8 (I
QARBY 2 —BMABLAEBONERE B XUNS
B 9:30 AM~ 12:00A M, 13:30 ~ 17:00
BRI BHER
% & _
NUS : W L. Fauth
JANUS : m%, K% _
PNC @ gam, &, B, %A, NG, fHE, =W, AE, 95, £E K, Kl (5) kB
BX, ¥R, &M@
L QACET 5 —BMUWARKYEEHB
(1] QA QCrE+ sESR

s QA _

' All those pianned or systematic actions necessary to provide
adeguate_confidence that an jtemor a facitity wi]l_p'e.rform
satisfactory. ' '

s QC _

Those QA actions which provide a means to corllt:rol'-and measure
t he éhafacter_iétics of an i.tem, process or facility.
Pz dtool & gauge OWERB Y 2EXIQC action TH bz olEEDS D ¥,
schedule @control ﬁ@%ﬁsQAprogram THBo '
2) QACHET25>0BK XD
o USAEC 10CFR50, AppendixB

o ANSI N 45. 2
s ANSI N 48 2.1
o
" N 45. 2. 23

C#igindustrial standard
° A.SME code
Sec.ll, NA4000
o RDT F2- 2T
‘(Reactor Development and Technology)
e QA reéuirements for R&D plant
o MIL Qo9585A
(mlitrary standard)
------lv--éovers any coﬁponents,assem_bly,and' f uel étc.,'
B RHFANEROXSHEATORDT ptB M ¢ 5 » X USAEC 18 criteria,
ANST ,ASME code %z Rk R LEThE RSB0 o
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@ %

{3) P

o

2. Ini
1y P

TR TANEROL S B ATERDT #EAT 50 XRDT KU MR T AT & 1o
NC OJ'ATR project BXUNFD gt 2QA activities (by Mr.Fauth)
QA activities of ATR project: 7

Design

Procurement document

Provide ass'urance' for proper fabrication and inspecion provide
assurance that the reactor will operate properly

QA act1v1tles of NFD '

Recgl\ung inspection

Inprocess and final inspection

Toel and gauge calibration conttrol

Audit activities |

Traceability _

Inspection and release of product

Control of deviant material

Interface with des-ign.

Laboratory analysis

tial Report opl AW & tH
NC organization > T (Mr.Fauth ¢ & 2 #:89%)

o ATR project Mo PA L RABEOQAsection {—&Hac &o

i I

(] &

[+]

%u:rPu fuel division ¥ 2QA manager 03#%5&#&@%53'2#1%@?@
&&ﬁ%m?émm
:w?“n@t%‘*%:* DHbB., "EELORZOMBYE ,TH 3,
BEWMBARBLREBRBCE T 3QAactivity 3% Fugen ”ld.ﬂ@projectm%
BATE 3% QA program m%%rfgéo

{2) Initial Report o Attachment Aa;tpurchase description Xz @adgs

o
B H

o % :
'HE :

[EE-S

=

& :

[+]

o

BRIl ZBERKRL %,

: Reactivity test BEZTTHLNS b,

RBFTHEST 2. :

Reactivity test RABETREBHGE AT 3 i |
E2o#Eb, Cmercial AmTifabricator pﬁﬁf;—)’c’b'\%o
GE, WHe{a QAprogram oo —H & LTI 2T 5,
EEBR o %Fﬂicﬁ?éb

QA“BFHGCE?‘ZSO ‘

auditor & inspector EORBEBICONLTH A

[nspector & operator EOHEBIOINTEBE
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o #LATR project = QAHMAEZY B4, £ofunction it T o34

. (Initi'al Report p2~p3 =] |

o m\mEATRproject P%IC&E.G300)&0}%%55’30\’CPNC¢>62§3%:¢$&>’0 QA”BFE
#mizne &y ATRproject QAR HEsupplier Mg T 5,

o Mr. Fauth a;,tIATR project FCXg*;jLLf:.QAsection é?&&%’)_-’:&% Yax kL
e TMQA section (3 ATR project ¢ ™ Fugen ” pl4ifhoprojectic $—
BWICEBTAQABEEE LY, ANERE (R ) , RFFoRH - 2ES
L UBERS£cOver T B2 &,

o ATRproject pﬁg@QAsect-iona)ﬁn‘iEmPNCmé,égé@%-;-go

o Mr.Fauth itk 3NFD @ QA program ~@ ax ¥ b o CInitial Report
P. 8 BR '

o Flow diagram for the control of NUSCO for nuclear fuel
(Procurement document ) o i85 _ L .

o WHESBSBIBLTPNC BERLALXE ﬁﬁ&ﬁ-;ﬂﬁgiexcel_lent & Mr. Fauth
OERo CHERMLESINFREECMOBACLBATSC Lo |

o HMEELGAORBEIB /o~y rRBEMLBTRANS C L E£Mr. Fauth 5t axvp

e AttachmentB t;t%ﬁ%ﬁﬁdcl%bf:%@. c higUSAEC 10CF.R 50 Appendix B
¢ 18 criteria Gc?ﬁoff’ﬁﬁbrtﬁmo it —8Eostandard format T
required format T2, | .

o Attachment C {2 ATR project it 2QA program éfg;ﬁ-g-z;iwgé@g%

A | |

o Attachment B 52 u0Colhg#n

3 XEBHEESLCOVT
o BEH, REBLRLTETL o .
o XEBREK-WT, tolife tine KE3HMELVWRIKT 32 &q
o X @jiprocess KEBHS bBE
o X mﬂﬂmh$%1m<%mmﬁﬁbrklﬁf®ﬁf%ﬁﬁj«%fﬁﬁo

4 Organization chart of a U.S. fuel fabricator K> TOEY & B,

TiLONHBERAREZSRL THB

° AET'HM{&%C%E&KEﬁHQbH%?ﬁ’C ’c(DEP'CQA’& m{t?‘éj“ﬁﬁaz&:
b 5o

o NF.D¢& Reactor equipment & pfointerface @PJEIE Division ME ng—
ger fg;con'tfol + 2, ' _

o Fuel manufacturing @7, HHAplant ¢ REDBLEHOMBIC LD TL
ba
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o HMEFodhoNF.DasgRAsloastcover LT 3,



Organization Chart of a U, S. Fuel Fabricator

Nuclear Energy

Division

Nuclgar Fuel
Department

(QA responsibility
for fuel core)

Reactor
Equipment

(QA. responsibility

for non—fuel_
components, P.V,
internals)

Design

Nuclear

]

Techﬁology

and Appliecation
includes safety licensing)

Marketing Nuclear Fuel
manufacturing

Manufacturing Manufacturing Fuel Q. C.

{fuel) (components) manager
e, | B
Engineering

3

Q&
(program preparat
revision, ete.)

ion,

T0-GL-178NZ
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% F 8 W | |
TLHPALREREHESCHT 5EMEER © OREABORBEBEERES
' Bf3: 9:15A M ~ 12:00A M 13:30 ~ 17:00
BE: SABRE ]l SBE
th % &
NUS : WL Fauth
JANUS : gm, A% |
PNC :geak, 80, RE, BN, &K, NS, #i, =i, A0, b, &% @& , &,
ERE @B , % B , AE, BE, FR, &8

L. RAEoHWNLIEHBEEREOT D
(EMFHERE LReport itemMz2R )
MlLioht
B L2MAKDEANAORTEE LA,
B 2ic>hT o
o QAProgram manual ei—ﬁﬁﬁ’aﬂé&iﬁ"@a&cﬂénéCtti@‘f;w. TOHh T}
. what is to be done -
- activity__description
»- to make clear the policy
CEHEMBICT AT &, _ .
o QA 7QCprocedure BHBHEDLI IO T, BELH l:.’C&SIET.'g‘“E:Cé:o zhid
action ORMFHEEEMCEELE S 0o
o PNC @%E%ﬁgc;pr‘ogram &'procedure WA Ecover LT 15,
° kET@internal audit x50, FWUHMESTCmOBMpandit 57 bh
5. _ - ; .
Pl zdivision audit p@A 1@
gfﬁjfgaudit BEE10LE3ERK 1E
PNC 0 ig &
- NFDicfv 3audit @ ATR o213 & & 27 £ _
+ corporate audit it cheif '(ﬂgﬁx;;ggg) BEICEBEZON B,
TRETIZAEC 5 fuel fab-%ggaudipj‘ac&m;a.g:&&"t;(. utility #%
auditg s, utility g@Egivel fab.% audit 42, 8L, 197346 BB
»oUSAEC mggEfuel fab, % audit TazL&dTbhasLHictEort, B8
fuel fabricator j formal icm>TW 3 audit format Z&E->THH,Q

o

o

A program @—aﬂecrg—z'cm%%@%éﬁ'éo

L]

auditor (doperation experience /L, QA program R £ orequire—

ments & audit procedure WO TN LHC EMUETH 3, PNC T ot

_4'5_.



ZN841-75-01

mﬁﬁaictralmng program # fli LQA program o — *13& LChEY LfJizbsE
tve NUS wigutility mauvditors a)trannlng program 2 27T 3,

o USAEC ot fuel fabricator wxLTHFSaudit utility HifffrSaudit
RETT2CL@T0, tDERBEZFLOBAY

US AEC

frequently ut.ility

BA 1B OEE

fuel

fabricator

2@/9@’EUJEE W@ﬁib’éi@ﬁb(&(@bé
fuel fab. babfﬁﬁ%% ‘DC&z'ﬁ%b\

o QA program audit personnel &K O H b A>T ANST N4s. 2 23
CRENTO B |
s Corporate audi‘t & divi.si_on'audit IZ 2T
. Corporate audit |
program D4 B mEFE, Management review 77 &,
» Division audit ,
BT division manager. ;asa YE¥ D review % 8 L‘Cn:bn%o B i
.program Inpl ementation 0)6%”11355
3ot ,
o QA engineer i3 cost, schedule b free Tmﬁ:ﬂ!;"m 513 b,
o QA sectlon e;:manufacturlng p]an cost position %&lﬁ]bl_evél iz %
5L &,
o QA&hﬁg%wE&%mmﬁﬁrﬁb,mﬁﬁ&fammgﬁwowTNFDmma,
ger ixresponse ¥ 5 & 444 E,
et
' o Materiat. Review Board 2

Manufacturi ng

QA engineers WX >THBIR S

Design
«  Mfg. eng. ... REHRIZ L3 HE~DER
. QA eng, vovep9ER gy Identification
« Design eng, «ovvennen Evaluation
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+ Chairman (3 QA engineer
« non—<conformance 'acti.vity ICH 1+ %5 approval o EEH

non - confermance goods

Secrap Repair Accept as is Change of
' . . f g process
QA eng. QA eng. QA&Design o
Only Reinspection approval QA&Des i gn&
L ' Mg, 3&ow
OK R approval
"MRB % 8

o audit THTEIERLE SV,

M 52T o

o audit MAOFEI>Tik Case by case THHHEM, TERFE23h i, &
Ml 1BMME
* BRERABEMARITELEHNTD

- BEAMESEEETOCw2mocheck |
© BENDT -0 T, HARBEREGRBR CTHdeflect 052 b0EANT, 2
NERATE ahEIpEcheck 30 L4553, |
Beic>0T .. -
o Report &M
M 7ico0T

o preproduction test program {3 QA procedure LC}\_:h,Z;c:a; ﬁé'D'cQAé:
Mfg, oointerface = WRIKT 2 &5 . .

o Specific test THE LB LD MBI, QABMTRY Ho

fl 82T _ _ _

° Inferface OfEitwritten document & L 7QA manual a)q::ccov_ef xh

Tadck, '
a2 .

o BHEBEBURHBMAATHDOAL M, TANRD S ALprocedure Bh kb

NTVELELRQATHET 5, | |
Ml k20T '

o QAERE, MEAZ (Engineering limit) LQAlimitps 3, chenichigh
clow o limit #d2, BAAZRBAIEBATRESAZ 60T, QAlimit
RQABMICLOTHEZI N B, _

e QAlimit iz pre-production run OFEEE D LKW FETERIN B, 2
DfHiciiperiodically sampling % ffi» check 4 2,

1 2 T | |

e plant {EFoMEc critical (CR), Major A (Ma A) Major B (MaB)Minor

(Min), RFincidental (Inc) o 5B 5. -
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3.

=3

W?H&CE@?‘%»% » CR @awu<, MaA&MaBGCETé%Aﬁi§b‘&@bn5o
TJV%ﬂﬁﬁlcbf”b "C(DEE'JKMATR&:CDEQ@#bi%ﬁ%ﬁ&bﬂd&w

l1zie—>T

o

Visual standard %ﬁEﬁf&c&o Zmstandard aﬁum&%inspecior ic
BResdacet,

M 18141 2T

o

Bl 1o

o

MmBALRHEDF~2 KO TIRH, ANSI N4s 2 9—1974163‘31110‘5115 i

gpower plant ICE@?‘%%O)T misunderstand Lo &,

wad@&#%ﬁd@ﬂ@%ﬁmﬁor%b#nméntmﬁ%%n&ﬁLﬁﬁ
RET BC &

‘Record ®ﬁ§ME$&H®§XKﬁOTPNCmHDQﬁOTQA/QCNOﬁam

mTﬂémﬁﬁmnbnawwmmLTmmHndnbmm

AEC U S) g niggs @731\.’5_‘%22 L’Cb‘éo

20 IC2 T

*I'Ct‘iaﬂfbifl f&<, ﬂi%lciaﬁém%ﬁﬁﬁgﬁﬁ-bfw%o

Quality cost 0)_@;,&1;0;5, QA engineer zi%jn_ia)accoun'ting system BH

ﬁ@%%&%wcmt&quHiycmtmﬁﬁwmowtﬁﬁbmﬁnﬁmem

g

MR. Fauth o note A

Flow diagram for control of PNC Procurement documents oﬂ%fgu;éﬂﬁ
(f]ow diagram # & #) ' ' '
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Quality Costs (Noted by Mr., Fauth)

Reference material from :
QC Handbook by J. M. Juran _
Quality Planning and Analysis - By J. M. Juran

Quality Costs (Handbook) provides background information
on the evaluation of quality costs, definitions of the categories
of quality costs, how to set up & program for defining and controll-

ing quality costs and some guidelines on estimating qualify costs.

Economics of Quality (Quality Planning and Analysis) -
provides additicnal background on quality costs with primary
emphasis on the effort or the competitive price of the product

preduced.

Measurement and Analysis of Quality Costs-(Quality Planning and
Anaijsis) provides recommendations on how to establish a system
for identifying costs, how to'determine‘the actuai costs so that
the distribution of quality costs'can bé identified and changes

can be made to reduce cosis in the appropriate areas.

There is very little data available on quality costs of fuéi fabrication
because of the highly COmpetitivé field, The information that is
‘developed is kept secret by the fabricators and cannot be obtained,

I understand that generally up fo 25%'of'the cost of ﬁaterials and
nanpowers is attributed to quality cbsts. BeCauée no two companies are
alike and their systems for accounting for the quality costs are

different, it is difficult to make meaningful comparisons.
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FLOW DIAGRAM TOR CONTROL OF PHC

PROCUREMENT DO CUMENTS

IDENTIFIES TECHNTCAL m “ REVIEWS REQUIRENENTS
REQUIREMENTS, QUANTITIES | 878 NED TOR AGREEMENT WITH
AND DELIVERY SCHEDULE - | wFD PROCESSING
' SENDS REQUTREMENTS TO SUBKITS BIDS
SUPPLIER FOR BIDS BUYER SUPPLIERS | poR DELIVERY
REVIEWS BIDS TR

AND RECOMENDS

SUPPLTER PRO JECT

REVIEWS AND -

AGREES WITH ATR NED o REVIEWS SUPPLIERS
RECOMENDATION OA/QC PROGRAN
PLACES PURCHASE

CONTRACT BUYER

FABRICATES WFD AUDITS SUPPLIER'S
CONPONENTS SUPPLLER @ | aa/aC PROGRAM
PERFORMS | {FD ATR INTERFACE WITH NFD
RECETVING INSPECTION QA PROJECT | ON ACCEPTANCE OR

' REJECTION OF

DEVIANT COMPONENTS



ZN841-75-01

%Eﬁ(w_)

1

FH o &
H#ﬁaﬁi 9:20A M ~ 12:00A M
5 BT 7”zv1~_ryz~ﬁﬁw‘*13%1%é§$
W EE
NUS : WL Fauth
JANUS : ma, X5 ‘
PNGC : am, RE, BN, 5%, N8, HFig, BAR, ﬁEH, hE, R GD , B, £8B
kB B, Bk, TR, ¢m
(1) MmO BERSE (J ANUS miF-o8)
2) BHERE
@ HEILBY BQAKDT :
¥ Eproject KHTaEE, fuel bin design %tzsuﬁject ._c‘&;ecfilej-_a
CLEHBTE B, | _
work book g 3. library 587 & h, E’%zﬁ%%
= analysis and- calcu]atlon 208 =
review by super\rlsol: periodically
* Summary report Z{ERY 3 (ZdH. HE=TH)
+ FEtFFwork book i sign T 3, '
© FRNF-2AMBELTEBAR TR r*EFﬁaawork book EEETBCLENT S B,
(R&D o R)
© MMBAME L2184, design phase i feed back CRURAE: 3§ 3 - I8
® 5350 '
. ﬂﬂ:go)yzﬁffeedback én‘cwé, C@{’E% (feedback &) (:,tQA eng @
HEWCRE ST, ' R :
Design phase %‘H%QA.O)ﬁﬁii ‘control _procedure;.r_system FRENT S
CEEBY, THERMTH2 &izdesign eng DEB LN B, ,
© Fabrication & Design aa)inter.f.ace ODHMBETRERYD ic f uel failure gz
ELES, tca)ﬂﬂ'-'cdaémii‘ﬁﬁiﬁ&bémll f@r}@;&b)‘jti&j?‘éwm
(%) Feedback system in failure
cor‘rect action =R B E Design orrganization"a)'ﬁg
Desi.gn spec
QA program }changemﬁﬁl&ﬁﬁi'@r< 3
EE#ER (FRM o4 cdfeedback action BUHETH B,
Design organization B LD & %examine,inspection EIT BB
HBo . :
° i} & control rod o FLda pEoOk KSR REShtBEORB IS 2 4, &

—51-
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hiE S design ;E,J:Ufabncatlon rnﬁjja)ﬁfﬁ’casao
o HEIoWEEIMEBELETS>LD, 2afailure &cﬁmg'acorrectlve action %
MLAZEBROTH B, HHEE bt&if}ib03*#&&%5%%?&#5&&#%26%5
US k&0 s—HoBHEHANTbAL, | | |
e QC iz QA eﬁrﬁﬁ'éo
(@) Repor_t @ Attachment B it . _
QA BMoOBBOSDFIL>0T, KORENEI SN 3

PNC
NFD (ihksm HWR project (ATR &)
NI 1 | S R S
TIS i) QAY . QA
PFD (i) '
chemi @l Fuel . '
inspection inspection : _ ﬁ:ﬂt_ﬁﬁﬁbt’b‘%

— 1
. DESIGN MFG. QA

i 1
_ Fuel QC
inspection

TlsﬂiQAa) 148 & bffﬁ)ﬁ?’%c&:bf
Better a%z_ba‘hé

o NFD o FwPFD ER UL dQA Depart ment é?&wPufue],Reproc.essir‘lg’
Enrichment & 4ofmicCover $3 &30 b0ERF B2 KD INT

NFD
l .
| ' |
PFD QA Dept.
AN
P ' \\;
- ! Y
- | ~
R ! -
Pie Reprocessing Ennchment
QA ' QA

f—iﬁbi%inéﬁi, g;r@mefraaz% @-QAﬁﬂ@lnterface O ETEE,C B
BELEZSNB M, Better ukL bELLN L.
3) Mr.Fauth ¢ & 3 su_mmar1zat10n

W »Summary of QA Discussion at Tokai Site,by W L. Fauthe 5|
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(4) BABRBERIL & 3 K&
2. FHOBP

BEf : 13:30 ~ 17:00
B REILE R~

. DCA
. HTL
. CTL
i

NUS :WL. Fauth
JANUS : w2, Asp
PNC : @i 8 ATR&®)
DCA, HTL , CTLE S0 @&
7 = |

o DCA:EABERERED, BERMWORZLHA

o HTL : MHEZ0GHERBRORTLHD

o CTL :Grid SMHEAKORNERSOEREHORLLHD
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10

11

12

13

14
ib
16
17
18

19

A% 3) NUS 26 DAFER R

CEBBRSI 2 L REREERSCHETA e s v (49F6A)

AR C 5 R EREBEMCET 57 e K ~¥2 (1) (7TAL6H)
NUSH#7#%, WILLIAM L. FAUTHEoRESR (7H15H)

B OSEFRTEEEC T 25EE (7TA3IH)

COMMENTS TO QA MANUAL OUTLINE (8H20)

PNC Plutonium Fuel Fabrication QA .Project (BiRD b NUSICHEH LABROHER)
(9A128) _

INITIAL REPORT to POWER REACTOR AND NUCLEAR FUEL DEVELOPMENT

CORPORATION on QUALITY ASSURANCE FOR FABRICATiON of “FUGEN"

PLUTONIUM FUEL ASSEMBLIES (9A20H)

REE\EEES (£)HRS (9A248) '

QUALITY ASSURANCE PROGRAM PLAN ( Westinghouse Nuclear Fuel Division,

September, 1973) (9HZ248)

NUCLEAR FUEL DIVISION RELIABILITY AND QUALITY ASSURANCE PROGRAM

PLAN ( WESTINGHOUSE ELECTRIC CORPORATION, December, 1972) (8H24R)

Recycle Fuels Plant, Volume 1, Licence Application ( WESTINGHOUSE

NUCLEAR FUEL DIVISION, JULY, 1973 ) (9B248)

QUALITY MANUAL ( GEC REACTOR EQUIPMENT LTD. ) (9524R)

QUALITY ASSURANCE CRITERIA FOR NUCLEAR POWER PLAN'I;S_, Appendix B to

10 CFR 50, ATOMIC ENERGY COMMISSION (2A26H)
FLOW DIAGRAM FOR CONTROL OF PNC PROCUREMENT DOCUMENTS (9 A268)

.Definitions of Classification of Characteristics (9B 26H)

Summary of QA Discussion at Tokai Site, by WoL.Fauth (8RB 27H)
[ STA) BHRAREORE S L CENOFR (BBR(1~1V) (9A27A)

FINAL REPORT TO POWER REACTOR AND NUCLEAK ¥UEL DEVELOPMENT
CORPORATION ON QUALITY ASSURANCE FOR THE DESIGN AND FABRICATION
OF ‘“FUGEN” PLUTONIUM FUEL ASSEMBLIES (104 28H) | '
AEC DOCKET No- 50496 &50497, PSAR (10A30R) - |

Chapter 17, Quality Assurance
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10.
11.

12,

13,

14,

15,

16,

17.

M5 ANSTRUH—¥eR EIRATIG )

ANSI F45,2-1971 "Quality Assurance Program Requirements for Nuclear

Power Plants"

"ANST N45.2.1-1973 "Cleaning of Fluid Systems and Associated Components

During Construction Phase of Nuclear Power Plants"

ANST N45,2.2-1972 "Packaging, Shipping, Receiving, Storage and
Handling of Items for Huclear Power Plants"

ANSI W45.2,3-1973 "Housekeeping During the Construction Phase of
Wuclear Power Plants"

ANSI N45,2,4-1972 "IEEE Standard, Installation, Inspection and
Electric Eguipment During the Constructibn of Nuclear Power Generating
Stations"

ANST N45,2.5-1973 "Supplementary Quality Assurance Requirements for
Instzllation, Inspection, and Testing of Structual Concrete and
Struétual Steel During the Construction Phase of Muclear Power Plants"
alNST N45.2;6—1973 "Qualifications of Inspection, Examination, and
Testing Personnel for the Construction Phase of Nuclear Power Plants"
ANSI N45.2.8 (Draft) "Supplementary Quality Assurance Requirements
for Installation, Inspection and Testing of Mechanical Equipment and
Systems for the Construction Phage of Nuclear Power Plants"

ANSI N45.2,9-1974 "Requirements for Collection, Storage, and
Mzintenance of Quality Assurance Records for Nuclear Power Plants"
ANSI W45.2.10-1973 "Quality Assurance Terms and Definitions" .

ANSI W45.2,.11-1974 "Quality Assurance Requirements for the Design of
Nuclear Power Plants" _ '

ANST N45.2,12—1974 "Requirements for Auditing of Quality Assurance
Programs for Nuclear Power Plants" | ‘

ANST N45;2.13—l974 "Quality Assurance Requirements for Control of
Procurement of [tems and Services for Nuélear Power Plants"

ANST N45.2.16-1974 "Supplementary Requirements for the Calibration

and Control of Measuring and Test Equipment Used in the Construction

“and Maintenance of Nuclear Power Generating Stations"

alN3T N45.2.23-1974 "Qualification of Quality Assurance Program Audit

Personnel for Nuclear Facilities"

ANSI N46 "Quality Asgsurance Program Requirements for Nuclear Fuel

~Recycling Plants"

ANSI N46.2.1-1974 "Required Quality Levels and Associated Quality

-59—
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Assurance Efforts for Nuclear Fuel Reprocessing Facilities"

18.  ANSI N46.4 "Criteria for Siting, Design and Operation of Plants for
the Manufacture of Mixed Oxide (U~Pu) Fuels" '
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- DEPARTMEET OF NUCLEAR FUELS DEVELOPMENT
QUALITY ASSURANCE PROGRAM

Section 7 Title

1.0 Quality Assurance Program

2.0 Organization and Responsibilities
2.1 Manager, Department of Nuclear Fuels Development
2,2 Maﬂagér, Plutonium Fuels Division
2,35 Manager, Quality Assurance
2.4 'Manager, Puel Manufacturing
2.5 Degign Section Chief
2.6 Quality Control Section Chief
2.7 Fuel and Material Inspection Section Chief

3.0 Degign Control
3.1 Responsgibilities and Duties
3.2 Interface with HWR Development Project

3.3 Control of Documents and Design Changes

4,0 Procurement Document Control
| 4.1 Responsibilities and Duties _
4,2 iderntification of.QA Requifement in.Procurement DoCuments
4.3 Supplier QA Program

4.4 Source Inspection and Audit

5.0 Instructions, Procedures and Drawings
5.1  Manufacturing drawings '
5.2 QA/QC Procedures

6.0 Document Contfol'

6.1 Responsibilities

6.2 Coordination and control of interface documents
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7.0 Control of Purchased Material, Equipment and Services
7.1 Responsibilities
7.2 Evéluation and Selection of Supplier
7.3 Source inspection and audit
© 7.4 Receiving inspection program

7.5 Docunientation

8.0 Identification and Control of Maferials, Parts, and Componehts
8.1 Responsibilities ' ' '

8.2 ldentification of parts and components during manufacturing

9.0 Control of Special Processes
9.1 Purchased materials and parts
9.2 Control of manufacturing processes

9.3 Hondestructive testing

10.0 Inspection:
10.1 Responsibilities

10.2 1Inspection Program during manufacturing

11.0 Test Control
11.1 Pre-production testing

11.2 Waterials acceptability testing

12.0 Control of Measuring and Test Equipment
12.1 Serialization. .
12.2 Calibration
12.3 Auditing of Tool and Gage Records

13.0 Handling, Storage and Shipping
13.1 Handling.
13.2 Preservation, packaging, and storaée

13.3 Shipping

14,0 Inspection, Test and Operating Status

14.1 Identification and control during manufacturing

—62—
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15.0 DNonconforming Materials, Parts or Components

16,0

17.0

18.0

15.1 Responaibilities

15.2 Control of deviant materials, parts} oY components

15.3  Documentation of deviant materials, parts, or components

Corrective Action

16.1 HMaterial Review Board

16.2 Documentation of corrective action'_

Quality Assurahce Records

17.1 -Receiving inspection records

17.2 Inspections, tests and examinations
17.3 Certifications 7

17.4 Shipping records

CAudits

18.1 Internal audits
18.2 Vendor audits
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HEAVY WATER REACTOR DEVELOPMENT PROJECT
| QUALITY ASSURANCE PROGRAM

Section _ - Title
1.0 Quality Assurance Program

2.0 Organization and Responsibilities
2.1 HManager,. HWR Development Project
2.2 Quality Assurance Section
2.3 Reactor Section
2.4  Construction and Operation Section

2.% Responsibility Interfaces

3.0 Desigﬁ.Control
5.1 Responsibilities and Duties
3.2 Design Process ‘
3.2.1 Design Input Requirements
3.2.2 Interface Control
3.2.3 Design'Verificatioh

3.3 Control of Documents and Design Change

4.0 Procurement Document Control
4.1 Responsibilities and Duties
4.2 Identification of QA Requirements in Procurement Documents
4.3 Supplier QA Pfogram |

4.4 Source Inspection and Audit

5.0 Instructions, Procedures and Drawings
5.1 Engineefing
5.2 Manufacturing Operations
5.3 QA/QC Procedures

6.0 Document Control

6.1 Responsibilities for preparing, reviewing, -approving and issuing

6.2 Coordination and control of interface documents.
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7.0 Control of Purchased Material, Equipment, and Services
7.1 Responsibilities | |
7.2 Evaluation and Selection of Supplier
7.3  Source Inspectionland Audit

7.4 Documentation

8.0 Identification and Control of Materials, Parts, and Components
8.1 Hesponsibilities _
8.2 Identification of parts and componenté during manufacturing

.8.3 Identification of parts and components during testing and
post irradiation examination

9.0 Control of Special Processes _
9.1 Purchased materials and parts
9.2 Control of manufacturing processes
9.3 Nondestructive testing

9.4 Control of post irradiation examination

10.0 Inspection
' 10.1 Responmsibilities
10,2 InsPeétion program during manufacturing
10.3 Installation inspections
10.4 = Inspection during reactor operation

10.5 Inspection program during post irradiation examination

11.0 Test Control
11.1 Responsibilities
11,2 Test control during design
11.3 Test control during manufac%ure
11.4 Reactor operaitional testing

11.5 Test control during post irradiation examination

12,0 Contrel of MeaSuring and Test BEquipment
| 12.1 Serialization
12.2 Calibration
12.% Auditing of Tool and Gage Records
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13.0

14.0

15.0

16.0

17.0

18.0

Handling, Storage and Shipping
13.1 Handling '
13.2 Preservation, packaging, and storage

13.3 Shipping

Inspection, Test and Operating Status
14.1 Identification and control during manufacturing
14.2 Identification and control during reactor operation

14.3 Identification and control during post irradiation exzamination

Noneonforming Materials, Parts or Components

'15.1 Responsibilities

15.2 Control of deviant materials, parts or components

15.3 Documentation of deviant materisls, parts or components

Corrective Aetion
16.1 Material Review Board

16.2 -Documentation of corrective action

Quality Assurance Records
17.1 Design records
17.2 Manufacturing records

17.35 Post-irradiation examination records

Audit

18,1 HWR Project audits

18.2 Plutoniﬁm Fuel Division audits
18,3 Vendor audits
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F88 1 US.Army Corps of Engineers OBEARED HIR
TABLE OF CONTENTS

1. SCOPE
1.1 Scope

2. APPLICABLE TOCUMENTS
2,1 Mil - Standards and Specifications
2.2 . Technical Society Standards and Spe01flcat10ns
2.3 Engineering Drawings

3. REQUIREMENTS
3.1 Description
3.2

Qualification

3.2.1 General Quallflcatlon Requlrements
3.2.1.1 Requalification
3.2.1.2 Revision {0 Qualifications

3.2.2 Fuel and Burnable-~Poison Pellet Quallflcat1ons
3.2.2.1 Preproduciion Acceptance

3.2.3 Fuel and Poison Rod Assembly Qualification
3.2.3.1 Preproduction Acceptance

3.2.4 Fuel Assembly Qualification
3.2.4.1 Preproduction Components
3.2.4.2  Preproduction Acceptance

5.2.5 - Qualification Materials

%.2,6 Welding Qualification

Qualification Requirements
Procedure Data

- Procedure Modifications
Personnel Qualification
Qualification Test Assemblies
Non-Destructive Testing
Destructive Testing
Base Frame Qualification
Tack Weld Qualification
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3.% Material Reguirements
3.3.1 Austenitic Stainless Steel

3.35.1.1 Chemical Composition
3.3.1.2 Mechanical'Properties
3.3.1,3 Grain 3ize

3.3.1.4 Intergranular Attack
3.3.1.5 Ultra sonic Testing

Alloy Wire

Nuts, Spacers and Washers

Aluminia Powder

Boron Carbide Powder

Uranium Dioxide Powder
6.1 Chemical Composition
.6.2 Nuclear Reguirements
.6.3  Physical Characteristics
6.4 Sinterability
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2.4 Welding

3.4.1 Fuel Rod and Burnable-Poison Rod Welds
3,4.1.1 Weld Process
3.4.1.2 Requirements
5.4.1,3 Process Documentation
3.4.1.4 ‘Acceptance Standards
3.4.1.5 Weld Test Assemblies
3.4.1.6 Weld Examination
3.4.1.7 Weld Repair

3.4.2 Bage Frame VWelds
3.4.2.1 Requirements
3.4.2.2 Documentation
5.4.2.3 Acceptance Standards
3.4.2.4 Weld Repairs

5.4.3 ‘Agsenbly Tack Welds
3.4.3.1 Weld Requirements
3.4.3.2 Examination
3.4.3.3 Acceptance Standards

3.5 Component and Assembly Requirements
3.5.1 - Dimensions '
3.5.2 True Value

3.5.2.1 Definition
Material Quantity
Surface Texture
Fuel Pellets

1 Pellet Lot Designation

2 Dimensions

3 Pellet Density _

4 Uranium-2%5 Content

.5 Uranium Content

0

7

8

9

(SRR
TN
V&~

.

\J1 A7 AT T AT T AT AR AT AT T A
e e e PR,

Enrichment .
Cxygen to Uranium Ratio
Moisture Content

Gas Content

.10 Impurities

.11 Pellet Internal Integrity
.12 Pellet Surface Integrity
.13 Identification.

3.5.6 Burnable-~Poison Pellets

L)

AT RV RV AV G IV AC IV RV EC R
SRC RS EGEGEC R AC R RERE B

3.5.6.1 Dimensional Requirements

3.5.6.2 Boron - 10 Content

3.5.6.3 Homogeneity

3.5.6.4: Density

3.5.6.5 Moisture Content

3.5.6.6 Cleanliness

3.5.6.7 Surface Integrity

3.5.6.8 Identification ‘ }
3.5.7 Fuel Rod and Burnable-Poison Rod Assemblies

3.5.7.1 Welding o

3.5.7.2 Identification

2.5.7.3 Dimensions

3.5.7.4 Uranium Content

3.5.7.5 Boron - 10 Content

3.5.7.6 Rod Atmosphere

3.5.7.7 Permeability

3.5.7.8 Dryness
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3.5.8 . Surface Appearance

3.5.9 Fuel Element Assembly _
1 Uranium ~ 235 and Boron - 10 Content
2 Dimensions

3 Identification

.4 Agsembly Welding

5 - Assembly Cleaning

.6 Surface Integrity

Heat Treatment

Straightening

P
Oy @ W

3.6

N Q\.JJ\'.N

.1 Cleaning :
3.6.1.1 Prohibitions
Acceptance Criteria for Cleanliness
acturing Plan
Plan Requirements
Control of Manufacture
Procedure Requirements
ive Samples
Maintenance of Samples

g

3.7

003—.14—.1:39\
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3.8
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ALTTY ASSURANCE PROVISIONS

4.1 General Provisions

4,2 Responsibility for Inspection

4.% Program Submittal

4.4 Material Quality Verification

4.4.1 Austenitic Stainless Steel
4.4.2 Tubing

Chemical and Mechanical ProPertles
Grain Sige

Dimensions

surface Texture
Cleanliness
Intergranular Attack
Ultrasonic Testing
Seamless Tube Test

4, ‘QU
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ek ab e ahata
RO IO N R PN Y

PEEARARELS
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4.4.3 Filler Metal
4.4.4 ‘Alloy Wire
4.4.5 Miscellaneous Hardware
4,4,6 Aluminia Powder
4.4,6.1 Chemical Composition
 4.4.6.2 . Particle Size
4.4.7 Boron Carbide Powder
4.4.7.1 Chemical Composition
4.4.7.2 Particle 3ize
4.4.8 Uranivm Dioxide Powder
4.4.8.1 Uranium Content
4.4.8.2 Impurities
4.4.8,3 Moisture
4.4.8.4 Isotopic
4.4.8.5 Bquivalent Boron Content
4.4.8.6 Powder Moisture
4.4.8.7 Sinterability
' 4.4.8.8  Powder Density -
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4.5 Wo P
' 5.1 Chemical Requirements
.9.2 Nuclear Requirements
5.3 Physical Characteristics
3.1 Dimensions
. 3.2 Pellet Density
3.3 Surface
able-poison Pellets
1 Chemical Requireéments
.2  Surface Integrity
3  Pellet Density
4,6.3.1 Techni que
el and Poison Rods
Dimensions
Welding
.1 Procedure
.2 Visual Ezamination
.3 Weld Test Examination
Radiographic Examination
Exposure
Film Identification
Sensitivity
Density :
Screens, Filters and Marking
Film
Technique Limits
Uraiium Content
Boron — 10 Content
Uranium-235 Content
Surface Integrity
Identification
1 Element Assembly
Dimensions
Cleaniiness. :
Aggembly Verification
. 3.1 Torque
.3.2  Identification
+3.3 ° Inspection
3.4
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Checklists : :
Uranium and Boron Contént
4.9 Helium Leak Testing

e
WL mo

5. PACKAGING AND SHIPPING
5.1 Packaging

5.1.1 General Requirements

5.1.2 Packing Boxes

5.1.3 Component Bagging and Sealing

+ 5.2 Handling
5.3 HMarking

5.3.1 General Requirements

5.3.2 Identification Marking
5.3.2.1 Contract Data
5.3.2.2 Destination
5.3.2.3 Packing List, Invoice and Shlpplng Documents

5.3.53 Additional Exterlor Markings
5.3.3.1 Warehouse Storage
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h.3.3.2 Precautionary Labels
5.3.3.3 Special Markings
5.4 . Storage
5.5 Shipping
6. NOTES

6.1 Definitions
6.2 Mznagement and Plannlng
6.2.1 Scope
2.2 Quality Assurance Program
Management and Planning
Planning
Plamming and Inspection
rocurement
Procurement Requirements
Procurement Document Review
Pre-Award Evaluation
Inspection of Items
Inspection Instructions
Sampling Inspection
Procurement Documentation
Disposition of Received Items
Control of Nonconforming Items
Control of Received Items
0 ganlzatlon
Responsibility and Authority
Training and Indoctrination
- Personnel Qualification
Quality Assurance Program Index
Corrective Action
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6 3.6.1 Records
umentation and Record Maintenance
il Policies and Procedures
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Quality Records

Document Submittal

.1 Progress Report

.2 Preproduction

.3  During Production .

.4 Post-Production

.5 Summary Report

Maintenance of Records and Materlal Samples
Document Control

Quality Status Reports

Quality Audits :

ased Material Control
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NUS PROPRIETARY INFORMATION

FUEL AND REACTQR INTERNALS Q4 PROCEDURE

Subject: Material Prohibitions and Restricticns

Procedure No, Page 1 of 1

Date Issued Effective Date

Revision No. O Approval Date

Prepared by:

Approval/Concurrence

1.0 Scope
This gpecification summarizes the material prohibitions and restrictions
applied to component manufacture, inspection, assembly, testing, storage
and shipment, This specification does not supersede any existing
processing requirements contained in other specifications and standards.
2.0 Definitions
Component - An assembly or part of an assembly in the process of
fabrication which may or may not be completed into a finished
assembly.
Finished component - An assembly or part of an agsembly that has _
been completely processed and is either ready for assembly into a
larger unit, or packaged for storage. :
Primary coclant - Pressurized water which coola the core and
transports heat to the steam generator or heat exchanger,
Grade A and B water - The grades of water to be used for ¢leaning,
flushing and engineering tests as defined in Tabdle I.. :
Table I - Water Grades
Grade A ' B
Chloride ion, maximum ppm ‘0.1 1.0
Conductivity, maximum micromhos/cm 2.5 - 20
pH range " 6,0 - 8,0 SR
- Visual clarity _ . - Ho turbidity, oil or sediment
Replicating Material - A material, such as a low melting point
alloy or wax, used to make a reproduction (replica) of an area or
component, in order to remove an impression for ingpection or
evaluation, .
3.0 Prohibitions and Restrictions

A, General

(1) During manufacture, inspection, agsembly, testing, storage
and shipment, components shall not come in direct contact
with:
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NUS PROPRIETARY INFORMATION

Subject:

Material Prohibitions and Restrictions

Procedure lo, Page 2 of 5 Pages

Revigion No. O | Date

(2)

(3)_

(4)

(5)

(a) Mercury, or compounds containing mercury in excess of
10 ppm nor with any mercury-containing device employing
a single boundary of containment. This restriction does
not apply to the use of permanently installed fluorescent
lights. Portable lighting fixtures employing fluorescent
or mercury vapor lamps such as droplights are prohibited,

-(b)‘ Lead or compounds containing lead in excess of 250 ppm,

except as allowed in ¢ (3).

The following elements, or compounds of these elements, or
materials are not to contact components which have been final
cleaned and components which have .completed final corrosion
testing, C

{a) Phosphorus, sulfur, tin, zine, cadmium, bismuth,
' antimony, copper, aluminum, arsenic or other such low
melting elementg in excess of 250 ppm or each element.

(b) Boron in excess of 100 m unless required bj contract
PP qu
(e.g., borated stainless steel or boron carbide_(B4C)).

(e) ILubricants (water soluble or nonuater soluble except as
allowed in 4.¢.(2) and 4.c.(3)). - '

.(d) Total halogens in excess of 250 ppm, including fluorine

and fluorinated materials containing in excess of 25 ppm
of fluorine. Prior to final cleaning, contact with
compounds with halogens in concentrations in excess of
250 ppm is permitted {a) as allowed by the cleaning
procedures, (b) as allowed by approved standards and
specifications for braze fluxes and weld rod coatings,
and (c) lubricants used in machining,

The following fuels shall not be used when heat treating
components or component assemblies.

(a) Coal
(b) Coke
(c) Unwashed producer gas

(8) Unwashed blast furnace gas

(e) Fuel oil containing more than 0.5 percent by weight of
sulfur ' o

(£) Gas containing more than 30 grains of sulfur per 100
cubic feet :

Unless otherwise specifiéd, the use of flux is prohibited on
brazed joints which can contact the primary coolant.

A lubricant may be employed during machining operation provided
it does not contaminate any crevices or inaccessible areas
which cannot be subsequently inspected for cleanliness., In
those cases where machining must be performed on components
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NUS PROPRIETARY TNFORMATION

Subject:

Material Prohibitions and Restriciions

Procedure No, Page % of 5 Pages

Revision No. O | Date

()

(7)

or assemblies containing crevices or inaccessible areas and
normal precautions will not prevent entry of the lubricant
into such areas, the machining shall be done dry or with Grade-

A or -B water.

Aliminum, copper and alloys of these materials, containing
more than 50 percent aluminum or copper, shall not be uged as
soft pads or hammers during assembly of components.

Removal of contaminants prior to heat treatmeht, weiding and
brazing and limitation of contaminants for hot forming.

(a) Marking materials, lubricants, nén-meitallic packaging
materials and other possible contaminants such as sulfur,
lead or iron from grinding wheels shall be removed from
material surfaces as stated below:

(l) From all surfaceas prior tc any heat treatment, such
as annealing and stress relieving.

(2) TFrom the base material area adjacent to where a
component is to be locally heated, e.g. welding or
brazing, above the temperature specified in
Table II for a given material or the lower of the
two temperatures for a material combination.

(b) Lubricants used in hot forming operations shall not
contain total halogens,; antimony, arsenic, bismuth,
copper, lead, phosphorus, sulfur, tin, or zinc or other
such low melting elements in excess of 250 ppm each.

Solvent and Cleaning Solutions

The use of all halogenated-cleaning solutions {250 ppm maximum) is
prohibited for components made from special core materials (Zircaloy)
except when followed by a pickling and rinsing operation.

Pemperature — indicating crayons, marking materials, lubricants,

and low melting alloys

(1)

Temperature-indicating érayons, marking materials, lubricants
and low meliing alloys used for fixturing and inspection

purposes are prohibited from contacting components if they

contain:

(a) Halogens, antimony, arsenic, bismuth, copper, aluminum,
phosphorus, sulphur, lead, tin, zinc, cadmium or other
such low melting elements in excess of 250 ppm of total
halides or each element,

(b) Metal or alloys which melt at 1000°F or less such as
cerrolow, Kirksite, Cerrobénd and cadmium, e.g.
temperature-indicating crayons wrapped in lead foil.

For applications where the lubridéant will be in contact with

primary coolant, 21l lubricants except colloidal graphite in
isopropanel are prohibited.
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KUS PROPRIETARY INFORMATION

Subject:

Material Prohibitions and Restrictions

Procedure No. Page 4 of 5 Pages

Revision No. O Date

{3) Lubricants (red lead/graphité/mineral 0il, molybdenum digul-
fide/mineral oil, colloidal graphite/isopropancl) indicated
in Table II are permitted for use on threaded closures,
connections or assemblies made from the materials specified
in Table IT with the following provisions:

(a)

(v)

The lubricant shall be applied to threaded closures,
connections, or assemblies which do not contact the
primary coclant,

The service temperature, of the threaded closure,
connection or assembly shall not exceed the temperature
specified in Table II for a given material or the lower
of the two temperatures for a material combination,

Precautions shall be taken to preveni red lead/graphite/
mineral oil and molybdenum disulfide/mineral oil
lubricants from contacting any component to be used in
contact with the primary coolant.

Table II
Red Lead/ Mo1ybdenun . Colloidal
Material Graphite Disulfide/ Graphi te/

Mineral 0il Mineral 0il Tsopropanol
Ni-Cr-Fe-Ti 400°F 1200°F . 1200°F
Alloy X-T750
Ni-Cp-Fe 400°F 1200°F . . 1200°F
Alloy 600 -
Ni-Cu Alloys 400° P 600° T 600°F
400 and K400 :
Austenitic 600°F Prohibited 1000°F
Stainless Steel
Cr-Ni Alloy Steel . 600°F 600°F 600°F
17-4 PE ' :
Low Alloy and 1000°F 1000°F 1000°F

Carbon Steel

(4) BElectric-arc marking pencils shall not be used for identifi-
cation of componenis.

(5) Paints shall not be used for identification of components.

D. Non-metallic Materials

(1) Neoprene, Viton, Saran, Durabla, Silastic LS-53, Kel~F,
Copolymers of hexafluoropropylene, vinylidine fluoride, and -
polymerized chloroprene elastomers shall not come in contact
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(2)

(4}

(5)

(6)

with any components.

Teflon (FEP Grade) and compolymers of hexafluoropropylene and
tetraflusroethylene shall not come in contact with any
components.

Any non-metallic materials such as cements or potting com-
pounds which may be used to attach thermocouples in position,
shall not be attached to intermal surfaces that will contact
primary coolant, ' '

The use of pelymerized chlorinated compounds in packaging
materials, such as polyvinylchloride, is prohibited.

Pigmented polyethylene film containing over 25 ppm fluoride,
2500 ppm of chloride, or 250 ppm of other halogens is
prohibited from contacting finished components,

Non-metallic seals confaining molybdenurm digulfide in excess

“of 250 ppm are prohibited from contacting finished components.

Replicating Materials

The follow1ng requlrements apply to the use of repllcatlng
materials:

(1)

(2)

The use of replication of any surface is prohibited without
prior approval by the purchaser of the application and the
procedure to be used. The procedure shall include, as a
minimum, the following infommation:

(a) - Commercial brand name and analysis of the material to be
uged,

(b) The method and time during manufacture of anplication of
the replicating material.

(c) The method of assuring removal of the material (cleaning
and inspection).

Surfaces that are replicated, must be open and accessible for
inspection, up to and including inspection for oleanliness.

Materials which are used for replication are prohibited from
contacting core components when in a liquid, semi-ligquid, or

adherent form, regardless of application, except as approved
by the purchaser.
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