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m;zuﬂgﬁ &hwugia mﬂm 2&:: cmwamy and had us its »p@ﬁ ific

T fﬁi &mﬁuﬁﬁw of Prescon Corperationts quality assusmce pros

d qual ity Mnerql n the manufactveing of tendons for post-tensisnsd

u?tazlmr. butldings and a review of tha available reco:ds pecs
*mrf!gns fm:‘ bv-npee it No, ) ronbginmenk » :ﬁ&ing.

g3 ."I'Pnsqm dw;ciaiizeﬁ in the ma'mfactum awd fostallation of fendoas Ew:
T .pogtutenstm congrate. (See gection a.)

- & ‘rkg teudans far mx:lear applications zie asseniled at a now Plant ab
N L= . - Siwpuanvilla, Scuch C’arouna. (Seq Section B.) .

3. A quality mnttﬂl wanual has Luum Nl.“it&{.n and i mged Ly Prascon th«:h
autlines its quality assurgice program. It contalos fabofestion and
manofesturing procedoces, aand spacilies quakity contr 2l abedk pohls
and mw:da thut aust Le kept. (See Secilon ('.)

- 4, The quality assurance program is frplevented by a cdubinat ion of live
7 . and staf€ organizations with a Quelity Asstwance Conalftes Lha;t fs the
: " final authoxily for the revicw of the quality assurance pragrams and

IS B : mgposed changés to the pragsam,  (Sea Section D.)

T TR, R ’!’he mﬂl test data on material for wire aml styessing waszhers waye

S L M- geaddly. ;vail&ble and denformcd wit:h the specifica"mns. {Sce Sactions

e B and F. :
. 5 .

K. | il 6. Zach at.ep in. fabwicat fon and nanuﬁastux ivg ts folldwed By an foep'ction L
T R check point that ls described in the qual ity contiol wanial, Fach
Ry -‘ﬂmpactim aﬂint nust be recorded on a Qo Eom. {8ce Section 6.)

a3 r\ 7, ﬂant 3 m a hbcutory well equtgpad for prrigining the tests designated
B e uus quality control mam!al.. (See Section G.4.) ,

p g ! : 3 ‘rtun it a dtiiexewc in tlv.e allowabie width of a butten head split
. permttted by Prescon's qual ity conteol manual and the licensue’s FSAR,
"‘L.I.'I__'__-__ {fﬁt ’Qﬂgm E.) A ] .
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'=1" -V:!...'-:m MI'E-'Qﬁ:ﬁutxnl manua], did “n'.')t..- Jefdine. a tevden wire bend ox ivk and
g zlf-r:_'&ﬁ daes ot ptkﬁﬁ a 1talt on thefr wccoptance, Johason stated g 1inik
. Wﬁlﬂﬁﬂ 'ﬁPMf&é‘ .
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3. 'ﬂﬁzl_."‘n‘&:' PR Uieaf Isn of & Yondan for Ocones it 1, the Region 11 inepoctor
= '," shuaived g redfon wire which had Loen bent, Jdohtiavn placed the Lemlung
- in quarantipe pending the establ fshment of an scceplance criterians

61.'""7971.*4!5&9@ was inspreting Yot ton Lheads on the basis set forth In chelr
qurlity control @wanual which permitted =plits W.660% % 0,25% maxluon.

o T The FSAR has a 1imit of two ‘splits of L/6& fwch, Hugafout hed frevicoely
SR stated tha the 1/64-lneh Lisit was a typogc phtaal drkor and that the

X S oL FeAR was tn the process of hel 3 convec ted to vead 0,063 Inch, - This

1 ST egrvection was confirned by L. @, Datl, the e ensedt s gelne ipal £ivil
T ; e sngiuser, the follewling dey.

‘ d DETAILS

A, Dpscciption of Prascon Corgoration

= Prescan Bas boen fn the pest-tenstoning field since its incoiPoration
R fn April 1956, It cperates fabrfcating planta fa various parts cf the
T United States and has sales repeesentatives dn wsjor ciries, For cthe

k ' specialized work fnvolved in pestotensisuing for nuclear applicaticns,

: Pregseon has established modera production faeilifles for anchorage

manufsctuce (washers, spacess, and trumpets) in Gorpus Christt, Texas,

‘and tendem ssscubly fn Sinpsonville, South Caxolina, 'In sdditlon, ic
HprEN e has organized a field sexvices grow and aa wnglaecelog geo in Carpus
AN Christd, Tevas, to handle the technical plases of praduct design, detail
E. LT dvavinga,; testing, equipment developraat, and jubsite techniezl assistance,
A ' A company orvganizztion ehart for the mamufacturs of rendsios or nuclear
e o applications £s shown In Bxhibit A, and a lisc of pevsonnel tocatfons

i and functions. for nuclear applications may bhe fouad in Babibit B

! oA B. Degcription of Prescon Corrorstion Plant 3

; i AP Prescon has erekted a 40,000 cqoace fast offlce, laboratory, and tendon
L e ", asserbly area for post-tension applications. The plach bas been ideéntified
S e L . py Preseon as Plant 5.  The teadons for Oconee Uait 1 are the first tendons
. a0 for puwclear application to be produced at this faciliry,
B A T G e PR Y
ks *_ [ S e The plant {s i[ﬂl!» shaped with rha eress bay being 500 feet long and 50

S STy feet wide and sékved by two garkasd cranes,  The lag s 250 Teats lang
and 50 feet widé and fs wsed tx uwacnil, nuot, andd afganhle the rendon,
- The building is layed out far apce~through product fon with matecial
¢ “befog récefved st ome end of the 500-fgut bay and fintshed.taugons

= - being shipped from the cpposite onda '
-_:'.--ful-__r” Y. L ' '
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T ES ui@puﬂt&m a gqual {g_! control manval that describes in detail irs
. quelity assurance program, mater {al control procedures, anche = manufacture
SEmER R O S ool £ : _
AT R e dbreng dnd trplon s sably Frowliursts

L thls wmanual has been wricten to gulde Prescon's persomnel in fabricating
Pl T .ﬁnﬁ’mut ctiging procedurss ond te specify those quality control checks
L and records that axe requized to sssure a quelity product for the life of

i f L ti‘ln‘t gé;t-ﬁ,dnnimm@ structuore.

oD D Qualdey Assurance Repnyem
Tefle T Reasadw hos ‘developed a guality ssstiance piagrasn for the fabrication of
SELEE TS e e poatstensioning systems fuvuished for structures 1ike secondacy ¢on-
£ - tatoment, vhssels for e loar resctors, - The progfan Was developed to
“gssure its customers gnd clients that 1ts products meek ox exceed the
spec ificakions set forth fa each contacte : ' :

_ g .+ Prescon has affected a conblined 1ine aud staff organization for frplenzatiog

= e . {ts quslity assurance Programse This type of crganikation places line

s e rasponsibility for daveloping and satutalafng the qual ity assurance peo-

'r " B, grave of the cempany's EBagingering Departuent handling reactor conbruCts.
=y ket AR the sume bime, the company has fozmed a quality avsurance cownaitae

s 5 “o4 1 which functions as the final avthority veview growp for all quality

e ", fo@ssurance Prograus. The cocvcept of this organization ts to fix responsi-

e S © pildcy for develupmant of quality =ssurance programs et an operating

5‘ o Lo - level. ZAn organization chart deploting this concept s found in

S0 The Quality Assurance Comdtten is conpesed of five ranagers throughout
It meets wonthly

_ the company appointed annually by the generzl manager.
e " 'to peview existing prograns and suggested xevisions,
guality assurance probleme, One member of the camiittee fs selected to.

: : _'4'@5 5 e “ _gt'uiua'l' 3“‘“_" of the quality sssurance Prograns.
3, L _'_iém-:n.mt'sr' englasering manager is raspons ible for developiag and
' grand. He is respons ible for

Sl 0h e G inplementing the quality assurarce [ic
L. "-"_:_*-I—i s g‘hgqﬁi\itatipg the nocessary procedures, chacks, and controls that will

SO0 gesale dn a quality product mest ing 81l job spaeiffcaticns, Such pra=
o0 o vedures, checks, aud controls are then submitted to the Quality Assucance
- ::_Illll;ﬂmﬁhﬁ for final review and approval. e also selects a project B
o englaeec to conduct a guarterly awdit of the quality assulsuce Programs.

P " Laplementation of the quality aasurance progran is the vespunsibilily
':[',-".,‘:#‘@]&3“;@;1igjz'conémt {aspectors. The laspectors are solected by the
< sneval o ‘I;;“--gml they cperate at agch praduct fon facility and carcy
ﬁngﬁgﬁt ¥ control cliecks and saintain the quality control records

T
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mufﬁ‘&}lﬂi manumal. They ake responsible digectly ko the
eing manager for the aduiafstration of the quality assurapce

' program and work closely with productlon persounel in order to assure
i ‘cauplignee with quality control requiremeats.

s ALmjﬁlgymnuoi inspector at Flaut 3y Do iljatk, has Leen ongloyed
" for six wonths by Prescon. He has a 3.8, degvee fn Business industeial
. ‘Axts, Two addiricnal wmpleyees, A, Rolt and 3, C. Taynr, are training

~to be incpectors.

‘ ‘_w’!n:_zzr&éi:uto pravent bhe quality assuvagce progicm from heconing stugoant,

U the Qual iy contzol twival pruvides thi following wethads for ancoding

ALy and revising the grogoams

7\“- I:\‘ ~ Lk i .

_':".‘L-L, o Ve Auy exployee who Fials a wevicton should be made to an exdating

PNy UL quality assurance progran 517 its A lat bep to the euglicaning renajex
oriltning the svepssted revi lon, bow and why it chould be tp lémeniad,
wnid . attashes sugport ing evide 2 that sich revisfon will aot tac pifice

2. The eagineering wanager and quality centiol fpspector xeéviaw and

gmlua_te the sulsitted revision. If the wevisfon has merit, it is
“digenhsed in detail with the employee vho gubaitted it, IE the

X i  “peyigion s rejected, it is answerad In writing by the quality

B - T icontrol 4nspector within four weeks after veceipt.

it o T : ! » : :

SR o0 3e Va pavigfens accepted Ly engineeriag wmanager, the quality cantxel

A " inspector drafts a propesed revision to the quality assurance prow
e gram:. 4 zddiviom, a cover letter 1s prepared eutlining the supporting
R evidenca indicatiog therve 15 no sucriflcs of quality.

_ _L‘_.I_IH‘_-_ 1 =‘ o, 7 ‘7_ I ) s 5

;,::_\Ti_" Re b The propesed fralily assurance program cevision and the cover letter

R et e g A preseut il at the mext monthly meeiing of the Quality Assurance
"4-‘_‘4-,;‘ e . Coumfttee for veview and spprovale. .

e S.L Aﬁy tfe#}.sim required by the Quality A¢surance Comuittee must be
e OET | made, Tha reviston is thea finali=cd and the gquility coatrol inspector

B et gees e it that all ovkstanding copies of the quality assurance pro-
R e rereive the ravision. A coepy of the cover letter 1s sent ta the P

‘j‘. o L}@ﬁ@mrs involved for verificatfon of the wevision.

sie of Wire by Prescom

Johwupn srated char Biarcon bad Lovestigated all potentlal domeatie,
“Bugopsan ind JApandse suppliers of wire conformiug o ASTM A%21-65.

- ”ﬁ@“‘iﬂﬁﬁd.ﬂ&#: only the Japancse wire met Prescon requivements for -

eortosfon resistincs, ductilily without splitting, heading asd cleanliness.
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e wire s puxchazel by the Prescon, Corpus Christi, Temas, piflce
through the Swiff Train Cospauy, Corpus Christi, from Suzvki Motal
Yndustry Conpany, Ltd., with an office at No, L-13AKALANE-L TA,
XITA-K'y Tokyo, Jspans

o e | 3 . : f.‘_r' - ¥ ﬂ"g S -~ E e MW A -~

3 A AN
P 8 PN -t dm e we Lo o Lgsail

ol T . -'*/-'.-‘»-l'j for & PRI S 15
of quﬁrter-iuch diameter, cold drawn, stress relicved, °C wire In
secardance with ASTH Specificatfon A%21-065 for Oconee Units 1 and 2
tendoné was audited. The purchase order reguirved cach coil to be mucked
with pirehase order number, coll mumbar, aund hoat posber 3 stress-st
girves. and sodulus of olasticity for each heatj wirze to lay straigh
Yicve no tendenc ies to seek sn 3:¢ whea laid oa ground; and each col
uie oent fhuons wire without welds,

rain
&t and
1 .

e

The watoc fal was shipped from Japan to Charlesten, Secuth Cavoling,

it was loaded onto tingk for shipment to Presconts  Pladt 5,
Taspection césrificates from Suzvki Metal Tndustxy
specdfied as uncoated, stress relieved for prostresse
fnspection certificate gave the artony s
sulphur, and coppexr contenk, A stiess tralnid curve was S
sach tnspection eertificate for nach heat, ' In addician; the
tost data from whlch the eurve was derived was atvached,

g
piliconm s Manganuse,

SLynysfng Yarhizps

The ‘stressing washevs apa meavfactured at Proscon’s Plant 1, Corpus
Texas, Johnron bediefly expialned some of the manyfachuring puac
quality control checks fnvolved. - Ho attempt will be made to

as they were not witnesged by the inspector.

Haterial for the stressing washers v-s purchased from Earl M. Jorgendsen
Gompany and specificd as CLOASHR, A cert ifiesd test reéport was mulited for
stres, fng washer pleces 28 and 29. (Piece 29 has been shipped fu the
Ceonce Uait No. L site.) The certification gave the chemical and mechantcal
properties which Indicated that the two heui. ixvolved met the requirenents
foxr ClOAS steel,

The strnssing washers arve shigped from Plaut 1 to Plant § in the gs-mathiced
esndition, in crates without a vust dshibltcr coating, When the washers are
cecaived at Plant 5, thoy are stored inside the plant snit whece the tendons
are assenbled,

Quality Control
1. Receiving

T™he coils of wire ace roceived from Suzuki Metal Indusk
with theee wrappings. The coil 1s first wiapped In a
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CL fahgbstor tmpregnated paper, them ia polycihylene, und fisaly by a
L& U0 pestective burlop wrapping. One metal and vae papec fdont L7 Te st fan
i ,"f;'="tli§ s on the caterior of each coll and one wetsl tag and one paper
.~ ' tag is inslde of the burlap wiappiug, Should the metal fags aot be
0L L Com the totls when recelved, rhe cafle cra Pt Faoane =fde -nd savryd
i L!H‘G’\-'Z,‘h bEe Ciimw Vit bes : I e t =

L

.

s { -.'"‘ "-{'."'.10 LG E .=t i d ab L &
i one heat s assigaed a PUW wuilor and each coil fn that Ghest recelves
© an ftedividusl nuwsber. Matoerfal is wwrapped. and fnspeated just before
12 1z placed dn produnifon wcd the Lluspectida Ja cecm Jed oo Prascoa
Wizs Tuspection Recoed QG Tomm ¥o, 3 (Exhibit D) ta arcegdinng = 15

o R ST the cequitowents of thatr Q0 nanusl, Cheek Hog. ¥, 80, 81 1 82,
Jigff:_f'Af 3 ~‘Qﬁ Check No,. LU'fg the dute crceiscd aad cotl nusher, f.4.y oLk
!,I g Preseonts aad the aanulfactussils ninhee. Q0 Cheok No, 80 15 Tox the
o i wespping conditions and storage grea. QS Cheel Moo 81 coguives tie
> ‘|.1£ ' ; ' vat Log of the ruck condltioa from Crades A thos jigh B, Céndes At gh
. ] ' TN Bogve anceptable- For tae 4 nucledr work witle Giuda B fs ve jeatads
'.[:"('-r--l, - Hhe seive dgralso e¥r ckad for any bLeat ur kenked wivas. ALY %iaks sea
Nt aht out ;of the coila, The prescnt QO mansal doss sot Juflne & Leiad
AR, ' R kinky Rawever, tha QC mannal will be zevised to dafive thoen - fLome,
b QG Check No. 82 43 to indicate that laboratory sanples hava hama tiken,
s - Thess gaples are ¢ut, placed fn plastic tubes marked with the FCON
posber and codl ponber, and sent to the labd for heading and feustle
g ‘ test. Rejsoted wire i3 reagved from the building to a salvage yard in
i B : Baok of the building., A salvagas disposition Form i3 Filled ouf Shat
f8 snbmitied to the Corpas Christl offlce wackly, A crvis-cefersrce

of Prescon's FOW rumber and the supplier's hest nusber is safatainid

on rhe POW Material B:mber Bzcords (Wire) QC Form Moo 2 {Exhiiiz K).

: THis form gives cthe POV materlzl auaber, type, purchuse oidenv aunhin,
ol 6 1 TE dave delivared, date cevtificatfon recelved, wive supplisr, wixe

' deserfption and adze, heat mnber Job voda, dte lmspicted, snd hes 3
‘block for the Anspeciox?s inirials.

Only enough wire is surivped of (13 protective weappiang as vwould be
-Yequized for 3-4 days of praduct fon at tha misf, An ex wple 1s tha

Flozida Power and Light Coupary st¢ike vhera wire for Turkey Falnt

Units 3 snd 4 were unwrabped snd wesdy for production whes work vas |

réceived gt Prescon of the strike, The mztecfal was thea rauted to ‘
Cothe commerelal side of the spavatlons,

2. £ @11!‘3;:5 urdng

Tha coild are loaded ato baskets and thelyr POW nwrber and coil auobers
7 age yecorded on a tag which is atbsched to 22ch cail, Narnally, only
e v ona haat of wire {s loaded fito a basket,  Oconzlong csn sxlse whece
SR e 0T mixed hests will be eninbined In ome besket, St .ok coil is tzgged
oS I’#b iks POW mumbor snd dyi) wuber, Aoy coil i- regdily t#scaable ta
- the swpliests heat numbar thuough the QO Fora He. 2. Tndividual wices
~'Q!:'§_"Ii(§§.-13i¢tif£;b’le by heat inber, A tendon asssably shest (Rxhiibit ¥),

= >




_.,,;”TJigsnéu:ﬁfjﬁﬁgipﬁﬂrlag for éach Eondon, pives the tendea wark nuaber
et fn eutting tength, wire supplter, beat nonher, shuessing washer adeber,
= and wice POW momber and coil wiraber, The tendom wark fs keyed o the
: : tandon lecatlon. For exsmple, in the case of Oconee Lendom mark

24N99, this JA Asedgnsteg the prndan dp Pram huttraas 2 theauch b, and

L - 3
o L)) ol . '.'90

| R Ty : i ) )

[ 1

the A3 ntgnatde Live tegdun o

Uffihﬂ ﬁay; uhu1n the qutiing af the wires is perfomsed, has two cutting
U tables along wviposike wallsy vune ts Cox commate 1al spP Licac fon sod the

R -l ather for noclcar. The auttlug roblevs (fvst 100-foot mirk was
f}galf- : apcuratily detesminad and a 100-foat gtaﬁl rape staxting at rtha 100+

R U febt mairk was Testansd o if, Wize is withdvavae frum tun baskets, snd
el o ' Ceelaps acorlesste the wives fo g valaealty of 500 feet perminute dovn
ﬂﬁ- oeaded (=1 the cuttipg table, A denelermtor with twy wicxo switihes lucgted oa

' ' tha table deterutves the entiing longth, The txo wives conae dbzay the

e 4 tzble sud sxe lscelérated; shen both adcwn v ltehos are dspycszed, the M
o i cutting eperet ton fs automatdcally perfomads after tha entting ficras %
ﬁ?“ i tion, a PFoeumstic .s.‘.'jl!:\!w’l‘.‘ avtihmst tnally veleanes the Wice o a Luiough. ‘
s Afrer all wires for ore tendon bave bova cut, they are noved oo the
E . lower &ide of the table for Lutena heading. The wizes ave fed thuough
a couhing clate and a Stvessing washer, then ¢ald hutton hraded, |
e ‘ Quality control of tha burtenbead sperat fon is gor ol ia thrée
B, L ataps. A Ygo ot no go' poge 13 used to mdasure el dlymeter of each
B I button Fead. Tho cocentricity wogsurament of the button Haad {a parzs=
R, 7 ‘ Formed on & sarple wade bafove and after tha buiton-hesding spevat fon
{jt I foxr cach tﬂndon, Bach butkon head is visvally ingpﬂgxsd fao aplits,
R any splirs found axe megsured and vecovded, The € Check Ligg Dx

el Tendon Pabrication (Exhibir €) reqires 4n QC Shadle No. 83 Ehat tha ‘
e ' © genddn merk pocher, cut length and cccentricity of the Lution be
IR : racorded, QO Chack No. 94 requires that the stressing wather fdentis f
R flcation part vimber be renovded, und the chicking of the dluweter of
;Fﬁ Uk et i U = e <y hattan hisad for splits be recorded asad tagped,
ﬁfz-1 _ After all wives havr Leen butten headed and frspected for oplitting,
B ik “ the covbibg plate s woved dowa the table vhile revolving sne rovolus
ﬁT,t_. e ek [ tion for esch 60 feat. This’ cperatiom locates the wiyis within the

-0 L A , . bundle. The tendons ara then strapped approximecely mwsry six foet i
- R A “and the fres end of the tafdun wizes 1s bousd la guartars befeve vemival )
e of combing washer, The tendsn f5 then wound iate wolls. Afker a euyble I
‘L. hpek iipaller 1a plaved oa the fyre= tnd and the coil stravped for shipmert, j
B 1 3 it 12 moved to the dipping vat, where it 1s dipped in NO-OX-ID, Dear-

a1 . borpe 500, supplied by the Dearborne Chenlcal Company, a subsidiavy of

——

y O i gt 1 A i \ X
' : . the W, R, Crace Campany. Ihe ehenfcal analysis is conaldexed proprietary :

U Anformation aud Yus not geaiiabla, i

- bk, and the bhoding for shipweme, Check No. 85 1s tie Eingl dospecs
Jﬂ“tlpg_‘na“mﬂﬁﬁ be inltfaled by the {rapictor gnd datvd.

W™ AT it GG Check Mo, 85 raquires the wertifiastion af the tendon waik, the




‘A complered tendon 13 required bo be left in the Begchorne 500 p
fiftcen minites ofnlmun or varil wo buliblas ppear fa the Jip. Ia
¢vtual practice, the tendon asse mbly opevetfon is svch rhat the
tendon s not removed from the Dearburne 500 fox spproxfeately 30
minutes, After removing of the tnndon from the Dearborne *00 mixtuce,

¢ Is Lot fa = sack-od the 12 oindl & coTE, AfREr *he

L e &t £ - ' At : $ et tol o \
exness has difpped oif the Loniun s w apped in pulpeliuploune aied

stored in racks for subgoquent shipmant,
Shtopdog

The tendons aze shipped by truck to the Doinec
leadad ta the TYeversa'order Toom the

truck trafler 38 uwond for storing

the tendons are trassfeared o

ctinber for imsesifon inte tha

The two sanples fuom cach coil
to the labvratory. Each tube
mambey.  Bhtn tks tws

Atunetay of oue s

tuba god sent
mbexr gnd ceil
i\ izu 1:borateory, the
.1\)‘..,11 *"4,....!.‘:}, and
utton hoaded, * ire thun tested on a 60,000-paund Tiueass

Olson tensile which was calibratued

sn August 21, 1#&9. the ténsile rent, br senples az2 returned

wl
b ]

ta the tube and stoved Fur ubure refersnce tacent W the tansfle

test machine ars charts for Lha bonversi

the psi strengths. A 11 ’TJO break :-_--‘_1.»2:*.“

which would then be the winimwn Tox r%a

The Tiness-Dlsen Vurlffcatlnu ot P post.ad
shavwing an accuracy of 0,.4% in the xange o . 0 12,000 pounds,
which fs the testing range cf the wire fo: e units.

Loproxfmately 12 tonsile teds wera witnegsed, The failuves ave typad
as follows: Type A, failure in the fxue tangth of the wire; Type B,
fatlure within 1/2 foch of the heady Type €, failure adjacent to the
haady and Type D, shearing of the buttoa head, Ta the case of che 12
tensile tests witnessed, all failures were adjacent to the head which
fs a Type G fallure, After the lest, ihe wtested wige swuple, as
well as the tested sauple, is placed {n the plastic tvbe and it 1s
stored for futuve refercace if ueaded, Ona sarple from sach heat is
@given a Mo and Fro test™ which consists of bending the wire over 3
dye of L«fuch vadivg, 009, and themn Ioiag a reversal Yend In the
oppesite dlrsction of 90° vntil failuve. One test was witicssed
' ;:hich. caquiras 19 cycles hafora falluze.




wiuy umme mantal prewmits 5p Lit butten heads of a
- The FEAR permits two splits of 1/64-f.ch
‘oﬁsﬁ«d ﬂm: :Ma éiscremmy wﬂ! be resolved wf.th
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