COMPLIANCE INVESTIGATION REPORT

DIVISION OF COMPLIANCE

Region I

Suoject: OYSTER CREEK STATION #1
Lacey Township, N. J.
License No. DPR~-16
Dockat No. 50~88 Q.4

Type of Case: Allegations that piping, fittings, and
valves installed at Oyster Creek Station #1
do not meet ASTM, or ASME Codes or A/E
specifications.

Period of Investigation: February 28, 1969 to April 16, 1969

Investigaticn Team: Robert T. Carlscn
Joseph H. Tillou
Alvin F. Ryan
John W. Flora
John J. Ward
Roy M. Gustaison
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REASON FOR INVESTIGATION

on 2/28/69, CO:I received a letter dated 2/21/6% from Dr. Rescoe

E. Kandle, Vice-Chairman, New Jersey Atomic Energy Council, report=-
ing that on Thursday, 2/13/69, Alexander A. Cells and Paul E. Kiebler,
of Pipeco Steel Corporation, Dover, N. J., had iniormed repre-
sentatives of the Public Utilities Commission that pipe had been
supplied for use in Oyster Creek Station Number One that &id not

meet appropriate specifications.

On 2/28/6., ~. C. Moseley telephoned to A. A. Cella who made the

following statements:

+. Material was supplied, with the knowledge of subcontractors
and fabricators, by firms who ignored purchase specifications
and ASME Codes.

2. Material was supplied by firms who were not qualified t¢ manu-
facture it and were not distributors of any of the known
cualified manufacturers. .

3. In some cases, material certificates which were provided were
falsified or improperly verified.

4. Prior to placing orders with fabricators, inspections were not

made of the fabricators' shops or quality control program.

The investigation was initiated by CO:I on 2/28/69 when N. C.
Moseley, Senior Reactor Inspector, CO:I, telepnoned to A. A. Cella
at his office to obtain specific details of the allegation in
Xandle's letter to CO:I. Cella declined to be specific in his

statements.
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SRS LTS - 3/11 /6
INTERVIEW WITE A. A. CELIA ON 3/11/65

In an interview with A. A. Cella on 3/11/69 at his office in
Dover, N. J., Joseph H. Tillou, Reactor Inspector, CO:I, and
Alvin F. Ryan, Investigation Specialist, CC:I, were informed of

the following additional allegations:

1. That Burns & Roe bought useé valves for use at Oyster Creek %1,

had them rebuilt by a Clifton, N. J. firm, and then reguested

Cella, who owns Universal Testing Qorpany 2t Cedar Grove, N.

-
~ ey

to test and certify the valves to specifications. Cellz relused

and the tests were done by an unidentified New York City testing

organization.

¢. General Electric Conmpany boucat pi

'Y

in cost in Japan with no reiiatle material certifications.

ing material at & 40% saving

Burns & Roe bought piping material from Sandvick Pipe and Tube

Corporacion (Swecen) with no relisble material certilications.

3. That Consciidated Ziison had rejecied 2ll piping material

received from Dravo and replaced it with material from P.ipeco.

4. That at Dresden II, Ladish was given the contract for the pipe

&né fittings. Ladish makes only fittings. It bought the

Piping material from the U. 8. éistributor for Sandvick, whose

material certificetes, according to Celia, aze knowa to be un=-

reliable.

5. Ebasco wis prime contractor on 8 reactor project for Idaho
Falls (later (4/15/6S) identified by Cellz as the site a:
Scoville, Idaho).Howard and Wright, subcontractor, ordered

pipe to Ebasco specifications from Nationzl S:tandard Piping

Company who, in turn, on 10/17/68 placed an order with Pipaco

for A-312. This was rejected by Ebasco as not meeting its
specifications. The order was replaced by Pipeco wizti: & 6

nonths delay.
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ANALYSIS O RALIEGATICCSS

The statements, charces and alleczcions relsted to Oyster Creek #1

made by Cella were anilyzed. Seven allegaticns were identified.

The information on which the seven allegaticns L:re based was nct
specific and the allegaticas &2 set cut herein represen: the best
intexpretation of tae investigating usam. The sllegaticns and
information to support or resfute them, obtained by interview, recoxd
check or observation, are set forth &s follows:

l. Piping was supplied Zcor use in Cyster Creek =1 that wes des-

ignated A-312 F. M.

8. There are stainless steel piping endfor fittings in each
of the folliowing systems: coOre spray, isclition condenser,
shutdown cooling, ané che cleanup Ceminsreslizer zhat are
welded with filler metal. These wer:z opserved by Tillow,
Ryan, Carlscn, Gustafson and Avescs q!(;eza:al Publi
U:ili::eé);n the period from sazch 18 to 2§, 1%¢s.

b. Butt wald radiograzis thas were exzmined bv Tillou show

engltudinal seims, nade with filler metzl 4n 21l the above

e

systerms, excepc the cLetnip feminerzlizer. xRadicgrephs of
Butt welds in the clednyy danmdinerslizer syvstenm were not
checkei. Accessible pipe cbserved in the clesn.p demineral=-

izer system is seznless. This was obsesvel in the periocd

»

from ¥eren 20 - 2

w

., 2589,

¢. Inspection of assgss:b;e instaliel pipe by Tillecw, larlson,
and Gustafson revealed two desicna:tions ©F "welied A-312 A &
P" in the isolatiocn concdenser systern and “322 A & 2"in the
core spray system on B inch diameter schedule 80 pige
supplied by Alloy. This size znd schaedule of pizc cannot
be marulactured by Alloy without filler mefzl “eing used,

sccordirg to 8 statenmcs: mede to Jonn W. Fiésk coa foril 8,

1969 by #. O. Strong, ..., former General Minzcer for xllov.
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d. Alloy marked 10-inch sched:cls 40 pipe oeds wita filler

metcl as "welded A-312 A & P" on &t leas
Thnis was cbserved by Flora on 2pril €, 1
storage yarc.

In the General Electric design criteria

Revision 3, dated Jily 13, 196+, the 2ip

\'%,

t ons cccasion.,

965 in the Alloy

for Oyster Creek #1,

e specificetion

recommences was ASTY, A-37&, R-312, and A-338, Clazss I.

According to Guidlao a. ri, Project Enginser Zor 3uIns &

Roe, Inc., these were poocurenen
&elivery of the specifidl pijze. lari net
Huggins, of Genexral Electrxic, con Lcteber
haed & telephones converstiion on Gotobel

A8 & resuli, Generzl Zlectric,

&

Octooer .0, 1965, stated ics critexis on

oxicinzlly ©
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(seaxless o= weliel pip2), or 3 &n a.te
(seamless pipe). The Buris & Xie 8p

seanless pipe for his sysiem. The lett

fah

the statemant thit welde

"l

pize is zgceoest
app.icetion and that Genezil Z.ecsric un
Burns & Roe will perform stress &Lrnalysis
of welded stainless steel pipe snd specil
schedule. On the bisis o this letter,

wihich had been given the purcihase cxler

roplens waich would delay

€ wit: Rohert A.
7, 19686, a=d

30, 198& witr J.
in & ietter daced
piping foz the
wiiined A=312
znatce, A=373

icaz on TeGuired
&Y ccacluded with
2b.&e for this
sCersteads that
raseL on the use
fy the necessary pipe

Laxri rctifiled Tubeco,

for fabrication of

the piping and fittings, that welded pipe woull e acceptable,

but di& not iimit tois chancae to the exe
tem, as stated in Generxal Zlectric's Lett
1966. Tubeco then issued a purchese ord

in turn, ordezed about 700 fest of A-312

rgency conieanser sys-
ar éated ciioher 10,
8r ©o Albert who,

welded pipe wi:
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In the case of Alaskan Copper, certification that A-403,
the pertinent specification, was met gives assurance that the
welders were qualified under Section IX of the ASME Code
(see 3(f)(1) of A-403). 1In this same case, reports of satis-
factory results from radiography exaamination of the fittings
(the radiography done by Pittsburgh Testing Laboratory) were
available. In the second case, Swepco Tube Corp., Tillou
examined 14 radiographs (total) of a short ell, long ell and a
reducer. These radicgraphs were of excellent quality:; they
revealed no defects. Also, the qualification reccrd of the
lone welder used for the work was in order.

c. It is to be noted that if the requirements for final in-
spection of a fitting are those given in A-403, only 100%
weld radiography, plus a limit on weld reinforcement, need
be met on the finished product. However, gince Burns & Roe
specified seamless fittings and meny eventually were supplied
as welded fittings, there is a question as to which ASTM
specification must be satisfied. If the supplier resorts to
A-358 (welded pipe) as his starting material, which is per-
mitted as an alternate to A-312 (seamless pipe), then all
testing requirements imposed by A-358, including hydrostatic,
bend, analysis of weld metal must e conducted. These tests
would be performed on :he starting material, not the formed
fitting.

The follewing fitms supplied fittings as indicated:

Lenape Alloy Ladish Alaskan Copper Swepco
yes welded seamless welded welded
14" & 16" (cleanup 37=7" elbows 39 elbows
demineral~ 2 reducers 2 reducers
izer system) (welded)
aube rns bert wipment S 1 Sun Weld Fitting
Tees & Reducers - elbows Reducers~tees-elbows

elbows



8 -

The firms that supplied the pipe material in question (presumably

A-312 F. M.) were neither quaiified to manufacture it nor dis-

tributors of any known qualified manufacturers.
Of the few systems chosen for analysis (see l.a. above), CO
has found deductively that only one firm, Alloy, could be
the subject of the allegation. The other firms involved,
Albert Pipe Supply, Inc. and Tubeco, Inc. are either a
recognized supplier (Albert) or pipe fabricators (Tubeco).
Flora, during a visit to Alloy on 4/8/69, was told by Strong,
former General Manager for Alloy, that the firm is today,
as it was two years ago, incapable of manufacturing welded
pipe with wall thickness greater than 0.375 inch without the
addition of filler metal. All 6-inch, 8-inch, 1l0-inch pipe
in question has wall thicknesses of 0.378 or greater.

Therefore, it can be concluded that Alloy was not a qualified

manufacturer of nonfiller metal Pipe of the sizes ordered by

Albert. Note: Tillou has determined that with special equip-
ment, A-312 pipe can be manufactured today without the use of
filler metal to thickness not exceeding 0.500 inch.

A related allegation was that "material was supplied by

firms who ignored purchase specifications and ASME codes.

This was done with the knowledge of subcontractors and
fabricators." (Alleged by Cella to Moseley on 2/28/69.)

This complaint could relate directly to the fact that Tubeco's
order demanded manufacture of pipe that was impossible for
Alloy to fulfill. Addition of 100% radiography of the
longitudinal weld seams invited the conclusion that there

was a reluctance on Tubeco's part to order the pipe to the

A~358 Code, which requires additicnal tests (weld metal




P
analysis, face and root bend tests, 75% yield strength,
hydrostatic, etc.).

5. Material certificates were provided that were found inadequate
or were only supplier affidavits instead of original mill
certifications.

a. On Marzch 21, 1969, subsequent to initiation of the CO in-
vestigation into this matter, Burns & Roe addressed a letter
to Tubeco, the principal pipe fabricator, requesting:

(1) that Alloy certify radiography was done to N-7 to
B3l.1 on the fittings it supplied:; (2) that Alloy correct
six of its certifications to show that plate for the piping
material it supplied conformed to Type 316, A-358; (3) that
fittings produced by Alloy were automatically welded to tle
specified procedure; (4) that Swepco certify that radio-
graphic examination of longitudinal seams on elbows it
supplied was perfoimed:; (5) that Tube Turn provide cer-
tification of material and weld radiography on two 10=-inch
elbows it supplied.

b. Following the CO Quality Assurance Task Force inspecticn of
Oyster Creek #l1, General Electric determined by way of an
inventury and review of construction records numerous in-
stances of inadequate documentation. (See CO Reboxt Nos.
219/68-5, 68-8, 68-10, 69-1).

¢. 1In "corracted" ceirtifications supplied by Alloy dated April
3, 1979, differeat physical test results are given for the
same heut, whereiss the chemical test results are identical,

irdicating a single sample.

In an interview on 3/28/69 at Tubeco, Arthur A. Greene,
Vice-President of Tubeco, informed Carlson, Ryan, ond Tillou
that on March 25, 1969 he had sent a letter to A. W. Galbrait!
formerly of Alloy, requesting that specifications for material

supply be changed from A-312 to A-358. In response to thif

-~
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letter, Greene had received a telegram from Galbraith
stating that he would certify that the pipe had been
manufactured to Specification A-358, not A-312. The
original certifications in the possession of Greene were
not made available to the investigators for subsequent
comparison with the corrected certificates.

A-312 seamless or welded pipe for Oyster Creek #l was substituted

for Burns & Roe Specification A-376.

a. The Burns & Roe specifications typically call for either
seamless ASTM-A-312 or ASTM-A-376 pipe on an equally
acdeptable basis. The specifications do not mention A-312
welded pipe, a subject treated in Item l. above.

Some used valves, the certificatione of which were inappropriate,

were used in Oyster Creek #l. Reportedly, a Clifton, N. J.

firm (unidentified further) requested Universal Tasting Co.,

owned by Cella, to test the used valves and certiiy them for

use.

a. Messrs. G. A. Lari and H. Jung, (B&R) and L. Loeb, (GE), have
stated to CO representatives that nc used valves were in-
stalled in critical systems at CO:I.

b. In a subsequent interview conducted with Cella on April 15,
1969, Cella stated that an individual he knew in Clifton,

N. J. had approached him to have used valves, bought by

Burns & Roe from a New York supplier, tested and certified
for use. On April 16, 1969, Cella informed Ryan that he had
been informed thas* purns & Roe had bought about $60,000 worth
of stainless steel valves in sizes 1/2" up to 2" from

Bergen Industrial at Clifton, N. J. According to Cella's
informant, Bergen had obtained the valves from Metropolitan
Supply Company, which Cella characterized as a "junk yard",
which dealt in uied materials for vhich it could not have

any documents correctly certifying to the manufacture of

the valves. When questioned about valves in the 6-inch
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g8-inch, and 10-inch sizes, Cella stated he had no specific

information that used val.es were among these.
In addition to the allegations set out above, Cella had stated that
General Electric bought most of the piping material in Japan and
would not have reliable material certifications for iz. 1In in-
specting piping that was accessible at Oyster Creek #1, no piping
identified as having been manufactured in Japan was observed. In
addition, Lou Loeb of General Electric, and Guido A. Lari of Burns &
Roe, Inc., both stated that no piping manufactured in Japan had been

procured or installed at Cyster Creek #l.

Another allegation by Cella was that Burns & Roe, Inc. bought every-
thing possible from Sandvick Pipe and Tube Company in Sweden and would
have no reliable material certificates. In the cleanup demineralizer
system in which the accessible piping was observed to be seamless,

the number of pieces therein were stamped identifying them as having

been manufactured by S2ndvick.



CONCLUSIONS

By direct observation at the Oyster Creek #1 site, documentation
reviewed, and interviews with key individuals, information has
been made available which supports the conclusion that piping
has been installed at the facility that does not comply with the
specifications invoked originally by Burns & Roe. Additionally,
allegations that unqgualified manufacturers supplied pipe, and
that inadeguate material certifications were provided, have aliso

been found tc have substance.

At this time, it is not possible to reach a conclusion as to the
veracity of the allegation concerning the installation of used

Vauives.

substitution of A-312 pipe for A-376 pipe which is allejed to

have occurred, has no adverse technical implications.
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RECOMMENDATIONS
S

Inasmuch as there is evidentl)lv a considerable amount of pipe

and a few fittings in the Oyster Creek #l auxil%g:y systems which do
not comply with the original lpocifxcazions,‘%:;;ut which little
documentary evidence is nvailahlc{,an effort to verify the service-
ability of the pipe must be undertaken. This verification could

take the form of documents relating to the history of the manufacture
of the pipe, if they should become available, certification of the
pipe to the requirements of a specification.‘t:zjy,fA-BSE) that is
mutually acceptable to the licensee and REG, or the application

of certain tests on the installed pipe and/or specimens taken from

1o, Bewes T s 2 CRTUN  ppmiineo - b € Ayal £ L ﬁ7
< e ppods G o T,

Jf‘review of the tests that m_ght be made cn the installed pipe

n o“'bs ‘ ’W ‘Uuqs )
and fittings, . is approprizce.

These tests are listed below, along with the ASTM specifications
that are related to this casegg?*hhich the test(s) or determirations
are required.

I. Radiography (A-358 - Class I &: A=403).

II. Chemical Analysis parent metal (A-240, A-530, A-358, A-312,
A-403, A-376)

III. Chemical analysis of weld metal (A-353, A-403)

IV. TensiJe tests of the deposited weld metal (A=-353, A-403,
A-3765, and A-312-8)

V. Tensile tests of parent metal. (A-240, A-530, A-376, A-312,
A-403)

VI. Yield strength determination (A-240, A-376, A-350, A=-312)
VII. Transverse guided-bend weld test (A-358)
VIII. Flattening test (A-530, A-376, A-312)
IX. Bend test (A-240)

X. Hardness determination (A=240)
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XI. Minimum thickness check. (A=-240, A-312, A-403, A=-376,
A=358, and A-530)

XII. Penetrant examination. (A-3568-3, A-403-8)
XIII. Ultrasonic tests (A=-403-8, A~376-S)
"IV. Hydrostatic tests (A-358, A-530, A-376, A-403, A-312)

Xv. .longation examination (A-530, A-312, A-376, A-240, A-338,
A=403)

XVI. BEdge test (A-376-8, A-312-8)
/2I. Photomicrography (A-403-8, A-376-8)
JIII. Intergranular corrosion bend tests (5-403-s’f14~2k1)
XIX. Hot ductilicy tests (A-376-5)
XX. Ferrite determination (Xocze)
Six Jittings and about 700 feet of pipe were supplied by Alloy
The pipe was made of steel from six hezts. ‘i__c,:,
we will assume that the fittincs w :eofjﬁf of steel from the sanme
/

ﬁ’h‘v\ “.'L,)"J " bo

heat. "A program of inspection zad test.ng that can be accom-

plished WG MWQ&O#,*;&:C:—. would give

adequate assurance of the serviceability cof the pipe is outlined
below. The program is proposed on the assumption that hyéro=-
static te:zting &t pressures higher than one and one-half tinmes
the design @& pressure is not possible, trat no radiographs of
the longitudinal seams tiaa-lan_g:_gs:npﬁib&o—qactttyy are
available, ard that no docurentation exists to demonstrate the

Pipe was manufactured and tested in accordance with the require=~

ments of ASTM Specification A-3358.

Step 1. Remove the insulation from 70 feet (10%) of the piping,
end all fittings. 1ae exposed piping and fittinggshall
represent %“:xuu of steel cthat Wea%uses to make the
suspect pipe and fittings. (This will recuire scxe
exploration by the removal of shcrt runs of insulztion

at pipe joints to gain visual acces: to neas stamps.)



Step 2.

Step 3.

tep 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

-3 -
Drair. systems and remove a short run of pije (minimum
of 12%) at the lozation of g}rth welds(that join steel
from different heats;“For thz'seven hundred feet of
pipe this could be as few as three specimens.
Radiograph, by the best method possible -~ probably double=-
wall, except near the locttions where specimens were
removed in Step 2 - all longitudinzl seams that are
exposed.

W2 ikA=lens
Sudb, oL samples removed from l-i-h—tongdexc;sed pipe
sections to the following tests. Tests are toO be done
cn steel nmade Zxom each heat.
éa. Tensile, yield, and elongation ﬁﬁfﬁsa, Secticva 5135)
b. Flatteninc (See A-330, Section 4.3)
€. Chexnical arnalysis of weld &and parent metals (See

A=-358, Section 7.1)

€. H.rdness (See A-240, Secticn 13.3)
e. Guided bend test (See A-358, Section 9.1)

£. Intergrznc.sr corrosic: tests that inc_ude both

u

loagitulinal an
Check the ferrite content of all longitudinal seams ”HJ‘J)
exposed.
Cltrascnically examine &ll exposed pipe surfzces,
ancluding weiés.
Examine the pipe stampincs to verify they were not made
with stress inducing stamps.
Weld replacement pipe into places where sections were

excised,grondestructively examine the welds made.

Replace insulation and reiill systexns.

girth welds (See A-240, Section 15.B%c..






