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Cantlem. en:
'

We mant to . take' thig .. opportunity to formally update the...
.

Commission on the- st'atus" and . progress of our. Action P 2 an. --

Attached please find Cardinsi's ACTION PLAN-INTtR1H REPORT.51. . As
you will see from the 'Reporte we have made substantial progress

,

in c,omp t e ti'on of our..'Ac.ti'on Plan. commits,ents. We have also
statistically ansigned.th.e.~results from our implementation ...to
date, and have suggested certais modifications in 'the'' Action ' Plan
c:hich ws believe will Amprove 1)'s overa11 .' timeliness' and*

* --

;09tectiveness.
*

,
- . . . .

* ?
. .,

We look forward to your review and comments on our Report i

and will continue to diligently honov' est commitments to the
Cemmission and customers '.to fulfl11 all ' applicable requirements'

for current and past nuclear.'. business. As the proposed amendments
in .the Action Plan will involve changes in the allocation of our
resources, we would appreciate .gour response as soon my possi,ble; ~
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ACTION PLAN
INTERIN REPORT #1 |
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INTRODUCTION ..

This report will provide interim information concerning the
amendments

implementation of Cardinal's Action Plan and proposedWe have substaritially completed the. Agency Formalization
|thereto. the

process with the overseas trading companies that will insure
-

Cardi'al's purchase order re- .
,

timely and. accurate pass down-09 n !

guirements to the appropriate subcontract vendors.
completed our subcontractor Vallid- |

We have also substantially.Even though there~were some deviations noted. |

ction commitments.
tsith respect to Quality Aswurance requirements, Cardinal's

|

. materials.have. . been in- comptinoce ..with chemical and, . mechanica1' .
-

.

specification requirements. . : -

..
,

.,

We have alsoilmplemented Cardinal's Monitoring /Survellence
venders. Cardinal's Monitor is a bilingual

Program of overseasforeign national with a degree.in metallurgy -and over 20 years of
. octive esperience- in metals and heat treatingi. Althovsk we - - -

anvisioned monitoring as being limited to control of heat treat,

ce have also used our Monitor to 'in9ure that other portions of

subcontractor's Guality Assurance Programs are properig
our
implemented for Cardinal orders. .

.,

.- . . .

Cardinal-has also partially completed it':s commitments concerning --w,- t- :
'

,

the review of Cardinal's nuclear certifications. To date this re-s-
.

view has shown thate even though there mag be technical- hon ;
compliances with certain of the Guality Assurance requirements, -

there are no -significant problems Trith " the material + which .s

Cardinal. has certified. Moreover, . : af tof reviewing 'ever ' 1,200 -r
tests' :- . certifications vandv< conducting- hundreds ~ of verification'

- -

prior' to accepting material for use, we.have issued ents 14 t

notices under 10 CFR Part 21 and none of these notices
geestions -

the material's compliance to the specification chemical and -
mechanical requirements.-

-

- Because.or our favorable esperience- concerning the adegency of .-

Cardinal's materialse we are proposing ~te modify eve Action

Plan to limit' the Certification Review to those orders with the
andhighest guality requirements (ABtE size included materlath

to replace the review on other materials with a testing / material
*

verification program. If this testing confirms our initial es-

.perience or not.having-4e sing 1sQreduct f ailure with. respect t e. :-- e
- .

chemical and mechanical requirements, we feel confident that the..
*

balance of . Cardinal's materials will mee% design requirements.
,

.i
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AGENCY. FORMALIZATION (TkADING COMPANIES)

Cordinal has completed the agency formalization of it's three
principle trading companies. 'Esch of these companies has been
surveyed and has acknowledged, in writing, their acceptance of
Cardinal's Agency. They are committed to passing down Cardinal's
, purchase order requirements, to- the .-final subcontractor in the - -

" channel". As part nr each purchase order the Agents will certify i

on a standerd Cardinst form that the requirements have been l

possed down through the " channel" snd the method they used to i

transmit these requirements. Bample purchase orders and returned |

ogency ' certifications are available 7,or inspection to verify. l
-implementation.

.-

Cardinal has one agent which is a captive of an overseas sub-
contractor that has not get been formalized. This agent is used -

.

onig for purchase orders involving the parent ' overseas
subcontractor who has been used_ infrequently by Cardinal.- Even
though..the _ageocy. f normalization.has anot been completed. - Cardinal. e --

visited the parent overseas subcontractor *s factory and verified. -

that the purchase order requirements, on a recent purchase. order,
core transmitted. The only reason this formalization has- been * |

'd e l a y e d is that there was a change in U.S. personnel which was I

completed shortig before Christmas, and Cardinal wanted to ^ wait i

--f or-% b e .new. mana g eme n t . p ers onnel-b e f ore c ompleting th e - proc ess. - - -"--- -

This agent will be formalized on or before April 30, 1995. If any
orders. are placed through this agent in the interim period-
Cardinal will have our Monitor verify that the requirements were
transmitted. |

.
,

SUBCONTRACT.OR - VALIDATIDN- AND .,0N-90!NO .. MDNITORIN9/DURVEILLANCEm: - .-

PROGRAN |
'

To honor it's ' commitments Cardinal nase. since August, 1984,
*

:

completed - two overseas trips involving approximately B00 Feen .."-
hours of overseas site work.a Personnel involved- in the sub-

.. . . contra.c ter ; validations have= included: internationally recognized--- - - - -

survey firm's representatives acting as lead auditors, Cardinal
ouditors.gualified as a lead auditors under ANSI N45.2.23 and-
Cardinsi auditors in training. The audit teams were Joined, as
necessary. .by the Cardinal Monitor. All validations included a
gualified translator. In addition to the validations which were,

performed... Cardinal also.. conducted regualification surveys for .. .

cany of the vendors on its approved ~ vendors list. In totale is
companies were validated, surveyed for regualification, audited
cnd/or visited.. Auditor qualifications and survey reports are
available for inspection te verify implementation.

.in
,

...The.enig-per. tion of Cardinal's.Nelidation work which has not yet- - -

been completed inymtves carbon steel washers -(melting, rolling, **

stamping, heat treating and , testing). This work will be com-
plated in accordance with the Action Plan during Cardinal's next
overseas survey / audit trip tentatively scheduled for March / April
stas. |

.
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of the validation and regualification efforts. can
The findings
bo summarized by type of vendor as follows: the validations and j

Raw materist producers / mil'Is-In g eneral -

surveys verified that-the mills have guality assurance pro-

grams that meet the applicable requirements of Cardinal's ,
'

G. A. program and the Code. . Traceability is maintained,

chemistries are determined with calibrated equipment and

records are, retained and retrievable upon request. '

Heat treaters A)-These organtastions who perform heattreating as their enig business were found to be in complianceop. Cardinal's G.A. program and
with applicable requirements that was performing heat

organization chainthe Code. B)-The to a principle business (i.e.treating as a side line have problems in the form and/or
manufacturing) was found to . Calibration records were - not . .

content of his quality program.available and/or'.eguipment. may have-and retention ' aise -had oo --- - ~
been out of

generally
. --- calibration / Records--preparation treated by this ' vendor

deficiencies. However, products heat
have passed : specification requirements for mechanical; <'

'

a
t

suggesting satisfactory process control for-C)-Those organizations that were performing
|
)properties,i

Cardinal orders. operations
heat treating as part of other fastener productioncomplying with- sppticable- -

- - -

- --showed mixed resvits - Bose -were deficiencies. The
while others had program

requirements
deficiencies generally involved calibration and recordsDocumentation systems to maintain traceability also

Despite these problems, products heat-retention.
-reguired strengthening. for~ Cardinal, have met specification !treated by these vendorse - ---

- - -
.

mechanical requirements.
-- -

-r

Cold drawers Al-Those organizations perfoming cold drawing
as

found to be complying with ap-
their frinciple. business were
plicable requirements. 5)-The organization that was performing

, -
.

.bar
cold drawing as part of a production process involving " --- -

i - Even with"these- deficien .
-

-- --- products-had Trogram-deficienc es: traceability was maintained by use of mill tags showing
c j
|

cies, Records retention and retrieve-- |size, grade and heat number. ,
'

ability procedures reguired changes. !

.

Final subcontractors-Results for these vendors were also

Even though it- appears-that traceability was main-*

most had program deficiencies. Principle deficien-1 -- mixed.

cies were in control of heat treat described above and recordsIn one case of a screw machine|
tained,

,

I reteation'and retrieveability.
the operations were controlled by verbal communi- j.

Because of the small size of !comp ange
cation and' could not be audited.

'

integrity of - the i

this-subcontractor- a'nd the- unosually highcardinal believes his work met material specifi-
|
I

-

cation requirements. This has been supported by subsequentowner /managere

product testing. |

'

, .

! 1 -
.

!.
.
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Mechanical testing Ah-Theorganizationperforming techanical
testing as its only business was found to be complying with1

applicable requirements. B)-Those organization that were per-
forming testing as part of thsir internal production oper-

stions showed mixed results.
For these organizations testing

equipment was generally calibrated but problems were noted
In a few cases

..with documentation.and/or records-retention. '

we could not audit whether they were performing the proper

number of tests but those tests performed met specification |,
We also confirmed the charpy impact testing

requirements. this
problem raised by the NRC (discuused more fully later in
report). All charpy verification testse conducted by Cardinal,~

i nts..have met specification regu reme '

,

above problems encountered with
General summary-As indicated
the validation and requalification principally $nvolved

over heat * treste records rotentione charpy. impact -

controltesting and !!n a few cases programs that were not in 't-
' 4A

and/or not.-fully : implemented-to verify - -

sufficient.{ detail-None of these problems appear to have affectedtraceability.
product compliance with ' mechanical or chemical requirements.

Cardinal has taken necessary -

Regarding' control of heat treat, including monitoring of heat treat on current orders>-

measures,
--- -and- -re-heat -treating and/or r e'-t e s t in g. * as -necesservi o f" - - - " - -

existing stock to insure that all requirements are met prior

to use.
-

'

As was discussed in Cardinal's responses to the NRC. Inspection
'Reportse we found that charpy impact. tests wore in many cases --

-= =notemrun. per the ' f ull ' requirements =of " ASTM ' A370 and ' ABME* - =="-
Section III, Paragraph.NX2311.- As previously reported Cardinal .

., -

has completed verification' of all 97 and L7 materials which

were in stock.(Attachment- 13. A11.re-tests shave fully'. met .

and Code requirements...~* Additionally we .havespecification
found there are suspect charpys on BA194 Orade-6 nuts'and some-

. . heats of BA194. Grade 7-nuts. . These products will not.be used-*- --~

on future orders requiring charpy impact: testing unless- a.

re-test verifies that the results are fully in compliance with
the requirements.

Dn all current overseas oFders Cardinal is performing the ime
mentioned -

pact testing at our- facklity,--19 any of the above
7 nuts with questionable charpys cannotr

.orade 6 and/or Gradebe verified, customer notice will be'made in accordance with 10
- - --

CFR Part 21 and Cardinal Standard Practice CBP 17.003. Most
customer purchase orders for these materials did not reguire

- t
charpy testing ~and will not be affected.-

._r.' . r-
. .: s

records prep ~aratione retention and retrieve- s
With regard toit can generally- be said that records were prepared.ability, is thatThe problem with many of the overseas subcontractors

:
,

i.i
* . ,

I

4

e

~

- . .
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thanrecords were prepare'd and retained by work center rather

in
by order. ,This is the best approach to track efficiency,
which all of Cardinal's overseas subcontracts are vitally ,

interestad. To retreive this data it is necessary'to not only i

but iknow the work centers through'which the material passed,
Cardinal !also the approsisate date at which this took place.

instituted. controls with vendors having this problem which |
has lInsures that copies of the work center detail are prepared and '

filed in a Cardinal order file to be verified by Cardinal's

Monitor. These records will also be a matter of Cardinal's

future overseas vendor audits.
!

-

In some cases guality systems.could not be satisfactorily

audited because of the records retention problem mentioned

|
mbove, and that .no quality orders were being processed for

'

cardinal. i In the few cases where traceability was gues-

tionable, ' Cardinal will ntit use esisting materials-in stock: .

for Code. orders and will insure that-satisfactory controls are |

46 placing new e- orders.; 'If this.cannot .be -

implemented priorthe vendors in guest $on will not be used and will romain J
done, #
of f Cardinal's Approved Vendors List.---- .'-

'
,.

.
,. .

| ~

As we were not able to validate some subcontractors, Cardinal has
amended it's approved vendors list to drop those vendors with *-

most of..it/s.'... problems..and.. has.placed . restrictions. on. . . . - .

. . seriousother overseas vendors to insure full compliance with applicable

quality requirements of Cardinal's G. A. Program and the Code. It

should be kept in mind that material from the raw material

producers was. satisf actory and in most cases traceability was not
an issue. Cardinal is re-working and/ori. retesting materials. 'in j

.__ _ _ ... s toc k to inscre. f ult .complianc e . prior . to . use - If this cannot ..be.. !...
'

the material will not be used for Code orders. We have no
done,
knowledge of any Cardinal material .that.has. not met..reguired
chemical and mechanical properties.. - -

k s' ,

We are pleased to report that. our Monitoring- program'is now

in. place . sad...f unc tioning ~ _ Cardinal _8tandard Practice C8Pe 5. 006 .
' Cardinal's 'describes how monitoring is to be performed.. . , .

Monitor has received necessary training; and is making a sig-

nificant contribution to insure 'that all applicable quality

requirements are met. We have used our Monitor not enig to j

control heat treat but also' to collect and verify data on ).

calibration and/or traceability for some materials in stock. j

|
- -The Monitor's qualifications, training record and reports. are

|available for inspection to verify implementation. '

-

.,

Possible customer notifications which may be reguired by to CFR
Part 21, resulting from the above found conditions will be fulig
discussed.in[the remainder of this report.

i
i n

';
. . .

\!
-

'I
-' .

. . .
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CERTIFICATION REVIEW E.

As part of its Action Plan, Cardinal agreed to review all certifi-
cations for materials used in nuclear orders. To date we have
reviewed, either in parte or in total over is 200 certifications
out of ovr total commitment of 18,700. The review criteria adopted
by Cardinal, involved answering approximately 30 detailed guest-

tions all of which had to be answered yes or else the certifica-
tion would be marked for additional in-depth review and/or
testing. Using this most restrictive acceptance criteria we were
finding that progress was slow ine achieving our commitment. Con-
tinuing on the .same basis would involve a time period of appres-
instely five years which may not he' responsive to potential --

problems if any. We also found that after reviewing the 1,200

above mehtioned certifications we issued onig 14 notices to

customers under 10 CFR Part 21 (relating mostly to inadvertent
processing oversights and/or program non-compliances).

'

. Reali:ing.that most..of.. Cardinal fs-nuclear orders did not" invoke.. --

NCA3 GOO for' size included materials, certification approval can be
aspedited by applying the' size exclusion rules of NX2610. and/or
applicable requirements of 10 CFR 50 Appendiz B, ANSI N45.2 and/or
10 CFR Part 21. As part of our Action Plan we also submitted CSP
0.003 as an acceptance criteria for orders not invoking A9tE

-Bec tion .III, but.. requiring:sither-IO-CFR 50 or ANSIzN45a 2r We,alse --
. ,.

have a significant number' of orJers that require a quality
opsurance system and/or" that the matevial' is nuclear safety
related" but do not give specific guality requirements. -

.

R eali x ireg the above, we can prove. by example that most of 'the I

!n -guality, issuesurmised ef orsorders-netninvolving AS$E- siIemf * mm ** am -

included motorfmis can be answered. During our annual audit- by |
Bechtel Power Corporation, a specific review was perffrmeda for - !

Arizona Public Bervice at Palo Verde. As part of Bechtel's audit
they applied the most ' restrictive . criteria:;to orders involving '.
193 items. Their review indicated that there were.88 'd eviations

..m.frome thevreguirementse=AF#se performing avdetailed* review >of - s1F- u =a s
CB deviationse 80 of the,m were resolved by either clarifying the
review criteria and/or making . minor. amendments te Cardinal's
certifications. Four of the remaining items had guestions as to
purchase order requirements which were not detailed enough to
decide whether a deviation existed. The last four had minor
-certification problems-Two of which-could be solved try-NX2610. ene--- -

-

tsith an insufficient numberk of tests (the tests run were all goad)
and one with a machine specimen tensile test being run rather than
the required full size tensile test (the machine specimen test was
good).. None , of these deviations revealed a material problem. 4

$ - =4n-addition-Cardinal-has -treen-ronning* independent testing en " part- ---~ --
"of a controlled inventory material ratesting program. To date we

have performed over 360 tests under this program and have found
that all material complies with the ' applicable chemical and/or
mechanical requirements of the material specification.

| '

. .

e

O.

b

--. . .-. . .. .
.
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_ -_ _ _ _ - - _ _ _ _ _ - _ _ _ _ _ _ - - _ -

.

1/04/85Pago 7

'.~

MODIFICATION OF CARDINAL'8 ACTION PLAN:

A) CERTIFICATION REVIEW

Using HIL-STD-105 AOL 1. 5 as a guide, we can say that 360 verifi- ]
cation teste run, without a failure on over 130 heats, provide a |
95% confidence level for up to 35,000 heats of materials. As

Cardiant has not used 35,000 heats for nuclear orders we can
surmise that Cardinal's materials compig with the specifications. 1

The detailed review wille. however, continue for all ABHE Bection

III size included materials. Even though subsection NF allows

size exclusion through 2" diameter for bolting, Cardinal will

review all orders and certifications for ASHE Bection III' bolting
and bar materials over 1" diameter. The same review and'

acceptance criteria, from the, Action Plan, will continue for

these size included items. This review will highlight any and!

'

all problems with certifications on ABHE size included' orders
. . including. traceability, vendor approval, inspection, chemical and

mechanical; testing, charpy impact testing (onig required by

NX2311 forisizes over 1") and nondestructive examination
including ; magnetic particle, liquid penetrent and ultrasonic

(onig required by NX2580 for sizes over 1"). We will also

determine if a sufficient number of tests and of the right type

= were conducted. Any deviations resulting from this review will

become a matter for possible re-testing and amending
certifications and/or issuing notics under 10 CFR Part 21.

I

B) HATERIAL VERIFICATION

Cardinalswill immediately . start a. material verification program -

1

of overseas subcontractors who's Guelity Assurance Programs had |

d e f i c i e.ic i e s. Excluded from this verification program will be i
'

the raw material producers / mills and other overseas subcon-

J
tractors who's programs were properly validated. The steps in

! the material verification are as follows:
, .. 1.. A11. procurement. document files will be pulled for the over-

seas subcontractors who's material is* to be verified.

2. The procurement documents will be sorted by final sub-

contractor and produr.t type to make a " category". " Final
-

| ! subcontractors" are defined as the last subcontractor before
!f . Card'inal's agent in the " channel".

i Each category will be sorted by heat and diameter. Each
' ''' 3. ' unique heat and diameter will be called a " combination".

.; ' ' _ ^ 4. Cardinal's Quality Assurance Department will review each
, category and/or combination to determine if they have.

been, or may be used on nuclear orders.
5. Each combination selected from 4 ab9ve will be compared

'~
. __... rusto-controlled inventory records to determine if any of the'

* - '~ material is in controlled inventory. All such material will-

be called a " stock combination".
6. Each category having stock combinations will be reviewed

against HIL-STD-105 AGL 1. 5 to determine the number of.

stock combinations which must be verified by testing to

. ..,. insure a 95% c.onfidence level.i... ,

..

..
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The number of stock combinations for each category to be
7. the

verified from 6 above will be tested in accordance with |latest year of the specification as follows:
a) Mechanical testing-All mechanical properties of .the

materist specification will be verified with the ex-

ception of charpy_ impact tests (discussed more fully .

below). ~Unsual mechanical tests, such as stress rupture |

for BA453 Grade 660 material, will only be verified if
such test results were certified by Cardinal on a

nuclear order, and Cardinal based it's certification

upon test results submitted by a subcontract vendor

who's quality system was guest'ionable. .

...

b) Chemical testing-The chemical properties of the set- |
erial specification will be verified for all alloy, ,

stainless and non-ferrous materials by product |
!

analysis. , Carbon steels will not be verified because
chemistry should.) ave, no af fect on, the intended use of ,

the product.- s if
~ j

17 any of the testing from 7 above fails to meet specifi- I
.

8. cation . requirements, v two re-tests . of the 'f ailed . attribute /s i
* '

will be made. 17 'both re-testscare good the initial test

- will be disregarded.' If either or both of the re-tests

fail, the material will be deemed to be in non compliance

with the- material specification * and will- he a matter for - - -

, - --

notice under 10 CFR'Part' 21.
9. If the product verification of the stock combinations.

4

meets the requirements of MIL-STD-105 AGL 1. 5, the !
'

category will be accepted with no further testing or review.
10. '17 the product verification ' <of the stock combinations has

. morsn f ailures -than .is :al-towed'under MIL-STD-105 AGL -1.-5 the - - " - - ;

!
- --

category: will receive' second . level testing for verifi- <
.

cation. ''Becond level" testing will consist of taking all

combinations (versus stock combinations) for the category

and again consviting MIL-STD-105 AOL ' 1. 5 to determine -

.

the total number:sf combinations-in 'the ' category to - test .
-for a- 950 confidensee level. mAf f acted customers -willi 'be * S *

- . -

contacted to retur.n samples of 'non-stock combinations for -
tecting.- If .the'.second. level testing .is successfel th e ". .

category will be' accepted, 'except , f or '.those combinations
which did not. pass verification testing.

'

'|the"; failure rate does not allow act'eptance of the -

17
category 'under second devel testing all combinations
in the category will be verified through testing and the
rules above will apply to each combination for that
category. If combinations cannet be obtained from cus-

tomers for ~ verification testings in a category that does'

not meet >the' MIL- GTD-105 AGL"1. 5 requirements, all such - - --
'

--

combinations will aise become " a matter ~for disclosure

under 10 CFR Part 21. t
-

,

4

! ..

' ..

s

*
. e

,
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| 11. If no stock com'binations are available for verification
I testing of a particular category the final subcontractor

'

will he reviewed against other categories where this
subcontractor was the final subcontractor. If all such

|
categories have been verified to meet the 95% confidence

'

level the category with no stock combinations will be

accepted. If ths verified categories do not meet the 95%

confidence level, or if there are no categories for that

final subcontractor which were verified, the category {

in guestion will be subject to the rules of second leve! |.

testing defined above.
,

CT}ER TDP1CS -

,Although not.part of the Action Plan, Cardinal has received an
answer from ASTN concerning the stress relief guestion raised by
the NRC for BA/A-193 alloy material produced from bars which werk j

cold finished af ter heat treating. Our letter to the ASTM and I

their. response are attached:.( Attachments >2.h 3). . . As can :.be seen .o-
"

.

the.ABTM is divided on the issue. ; .
,-

. ,,

Cardinal has conducted! verification testing'cus all 32 heats. of
, A193 B7 materials with questionable stress relief, ,that were in

otock. .and verified that all heats complied with chemical and
mechanical requirements,.Using MIL-STD-105 we can say that:since-,- - - -

less than 150 total heats were questionable'we have a confidence

level of ever 961 that all heats are good. Cardinal intends,

therefore, to disclose this information to it's customers in a -

~

general letter summarizing our progress to .date on the ' Action

Plan and will advise all customers that*unless notified'to the
, ,.mcentrary,we_will not. . review the stress-relief guestion =further. . . s -

'

' , ,
.

Alf current BA/A-193 B7 orders from af fected stock .allog -
materials are being re-heat > treated end-re-tested:in .accordance -
with the specification: to insure. full < compliance; prior to use.-o.

Current and future orders for this- material' from- overseas - ,

... s r sub sentracters. will eveguireuthati-heat..treate includings us tress + .. - !

relief be monitored. ...

,

Cardinal has satisfac'toring completed verification testing on 28
of 42 heats where charpy impact tests were reported te customers

f or SA/A-193-37 and 5A/A-320 L7 sizes over 1". Under MIL-STD-105' U
we beve a confidence level psf 96% that ~all charpys are good. We o

-

' ' - ' ~ ill complete ' a similar program to at least a 95% .. confidencew
1'evel for 1) BA/A-194 Orade 6 nuts over 1" that were certified'

- ' with charpg impact testing and 2) BA/A-194 Grade 7 nuts over 1"
fron~a' particular subcontractor who's charpy testing equipment

.

was questionable, if this material was shipped and certified for
~ ~ salapact properties. -17 a 98% eonfidence- level cannot be < achieved. -- - -

-

for either " category" we will tes't all questionable heats in' the'''-

'
. ,

,

,

'

. .! .
, ,,

*
.

,

'

.

'

. ~. . .
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" category" or notify customers of untested heats under 10 CFR

Port 21. Once this has been done we will issue a general letter
to all customers reporting the final charpy results. We will

then regard the charpy issue * as closed except for individual

customers who may require additional information.

Any tests which may not pass will, of course, become a matter for
reporting under 10 CFR Part 21, if such material was certified

for impact properties. We have discussed above how this testing
10 now being. controlled by Cardinal to insure full compliance.

i

If the contents of this report are accepted by the Mtc. Cardinal

0111 amend it's Action Plan according1g." We will also complete

the general notification on stress relist and charps impact

testing described above. Upon completion of the Certification .

Roview for ASME size included orders over 1". the Material

Vertrication Program and the Validation survey on washers,
..

,

I Cordinal will' issue a final report to the NRC and ask for closure,

-

an the three inspections performed to date. 7, , . , . . -..

' . ..
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t,' JUNE 20, 1984 <

REV, AUGUST 7, 1984
| IREV 2 AUGUST 9, 1984

REV 3 GEPTEMBER 25, 1984-*-

REV 4 JANUARY 4, 1985
|

~

l
'

. . .

ATTACHMENT 1 |.
MATERIALS WHICH WERE IMPROPERLY IMPACT TESTED |'

| A193 & BA193 87 ALL THREAD STUDB AND BAR* -

,
-

,

812E AFFECTED HEAT 8 |.

(4) (1) (1) '(1) !
'

.

1 1/8-8: 45255 ,68820 e9121E' e X107E, X605D,*X606D & 8827D. |
(1 3) (1) (1 4) |

*

. 1 .1/4-8:,.. 54508,-54088, 3454A, 75368 ,,- . , 9723E . . . 1508E, e. 87245.~. & .-- i
'

.. (1) I_.

|94765
(1) (1,4) (1) -|

* '
..

'

1 3/8-8: 3454A, '54088, 5450B 64095, 57BSD, 7212E , 9723D
).

.

(1) _ (1) (1) (1) .'
'

. -- r-- 9423E . , 9814D , 94768 - k N0110 - - --..
'

(1) (1) |
1 1/2-8: N5898 , 95255, 7157D, 9106D & 97248

!' (1,4) (1)
15/8-8: 9233E, 9423E & 9106D | |.

(4) (1) | i
'

. .1 3/4-8: - .9,25E --- & X380E - (2 PO'8)4
!(1) (1) (1) (1,4) (1)-

17/8-8: 9892D , 95263 e 7238D ,7762E & 97245 |
'

(4) (1) |
Si-8: 95265 ., 94763

. |
(1,4) (2) 8

|
'

2 1/4-8: D5525 & 7315A - - -*

(2)- (2) (2) |
2 1/2-8: 7315A , N825D k N6308

|,

~
n.

NOTES: |'

I
1-- Tested at O Dog F per NX2300 with Charpy V-netch. Heat g

--

passed.
,

-.
,

2 - Tested at 10 Dog F per NX2300 with Charps V-netch. Heat |
passed..

|,

3 <= dTested a.t 20 Des F per NX2300 with Charpg V-notch. Heat - ~ - |--*

|pa ssed. - ; l - -

o ,

|4 - Tested at 68 Dog F per NX2300 with Charps V-netch. Heat
|passed. *

, .

i |.

I-

.i - -

|
.

1.- ..
-

|
. .

_ _ . _ _ _ _ _ _ -- _ _ _ -
,
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W.C. Banks
ASTM A01.22 m,.

Rockwell Internationalcom mu
400 E. Lexington Ave.

.

Letter Ballot 84C ltem Pittsburgh, PA 15208, .

wsxen 84B8 -- Interpretation Questions
for Cardinal Industrial Products

December 19,1984'
e4m

i

L.P. Burgess
| .Jshn J. Simko, Chief Engineer .=

-

Cardinal Industrial Products Corporation, -

3873 West Oquendo ,

e
Las Vegas, NV 89118 ,

.
,

,

i
| Dear John: ,

.

In reference to w letter to you of November 20,1984, and our subsequent -
t21ephone conversations I want to give you a corrected tally of the votiny ... . .
cn Mr. Donovan's questions'in the 84C ballot'of our Subconnittee.4 Mr. Rau s

-

sccretary posted some of the connents as negatives'and did not Ifst.all the
*

At any rate, the official fihal tally is as follows:abstainers. ., _

Affirmative Negative Abstaining * Total Return
Question .,

il 15 9 66 90

13 4 -73 90-,

#2 90-

#3 11 8 71
- ,

'

,
..

As I mentioned in my November 20 letter. I was curious as:to why 13
members voted yes on Question #2 concerning~ the need for a recall. 'I contacted
two of them (R.MJBruscato-CSI Industries and Al Zeuthen-Long Island Lighting).

They did not have specific technical reasons -- just that the practice wasnot in conformance with the A193 spec and the deviation cou15 set an undesirable. a
..

precedent.. If you want to discuss the issue with the_11 other voters Mr. ,Rau
,

.

i

can supply you with their names and addresses <

This' effort saabout as far as our Subconnittee can go in your. behalf. You

will. probably want to call la appropriate consultants to help support you in '

case of customer complaints about the previously supplied 87 bolting. -
It is i

% best wishes for a happy holiday season to you and your fassily.
.|

. unfortunate that our paths did not. cross in Williamsburg last month. ,

.I i 'Sincerely.-

l M,e(L k '

.

| .. . : . . . . :.. . . a .' . W.C. Banks.. Chainuan . .
..... . . . . . ..'

.

I. S'/C A01.22
..

,

,

WC8:ks i .

t . .

~ .

I

' - .;'
'

- ..

; -

_ ... _
,.

,
..e
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September 10, 1984
\ .

..

Mr. W. C. Banks, Chairman ;

I

ASTM A01. 22 Subcommittee .

*

Rockwell International .

400 N. - Le s ing ton . Ave. , ,

' **
(.Pittsburgh, PA 15208 .

.
, .,

, , , ,
,

-
, :

, ' - . . . . . . . , , , , .- ,
,

. ...o .. a, . , , ,

'''' ' "

Dear Bill, (
*e )

'

- ,

This letter will- follow up on our recent conversations .and (

corresp.ondence regarding the Interpretation from the ASTN A01.22
subcommittee on Steel on then minimium stress. relief temperature for
A193 B7. . As you know our situation is one where Cardinal
Industrial has been usin5 hot rolled bar from the- mill which
has a chemical composition complying' with the specification.

The bars are then guenched and tempered in accordance.with
sp eci fication . requirements. ..This. . .op.eration is| followed . by ' cold -

drawing af ter',' which the parts are- s tre s s' relieved. 7: The
mechanical testing _is perf ormed on the' completed product .in the

geenched, tempered, and. stress reli,eved, condition. . ... ; -

, 2....e- e

Owe typical processing for A193 B7 bar is -to:auste:iitize' at
1560 deg. F. , temper at 1150 deg. .P and stress' relieve at:-1040
deg. F. Since most of ' Cardinal's products are seld 'and shipped
with material test reports, we have received numerous inquiries '

from customers and other parties asking whether we are " complying
with the requirements of the A193' 57 specification.. As many

twetomers order under earlier years of the spec, our guestions ,

'

cosecerning adequacy of stres's. relieving would. cover all yearsi- of
A193 57- from '1973 to the current year.

From a background point of view, I understand th*e language
'

c oeic erning stress relieving- temperatures was added- ist - 1973
aied refined in later years'as a guide for manufacturers to use -

in processing the material te ensure that the required mechanical '
properties of the specification are met upon final processing and
testing, thereby avoiding costig rejections. The specification -

.

stress relief temperature was first referenced in 1973 and
refined in 1977, 1980c.. 1981a and 1983a. ,

4 . . . ,.

.

e .

I

_ _ - - _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Using Cardinal's heat treating procedure of guenching, tempering
at 1150 deg. F, cold drawing and then stress relieving at 1040
d e g. F, we have achieved good consistency in meeting the mechan- '

ical properties required by the A193 B7 specification. Our -

dilemma is one of using a procedure which mag not technically |
comply with the specification but does- accomplish.the desired j

result of achieving the mech'anical properties. This process i

has- been cons'istentiv used for.a number of years and Cardinal l

has shipped large quantities of this material. 'We therefore -

feel a sense of urgency in determining whether our process .

safety hazard requirin' .either costomer notifica- !-represents a- s
'

tion or possible recall. '
__

r

We understand that gav have a procedure wherehy 'the committee
can be balloted on questions requiring immediate answers. Given

. the numerous recent inquiries which we have received on ..this
issue, we_ want to answer it as guickly as possible so that
Cardinal's customers may be properly apprised of the situation.
We would' therefore ask that you ballot the committee With 'the
following specific guestions: ..

,

'

If. the intent of the A193 87 Specification which pre- ~

i.
'

,

scribes stress relieving temperatures was to recommend
a practice to be used bg the manufacturer in order -

to avoid rejects is it acceptable to use an alternate
practice- where' the- material' is tempered- at 1150 deg. |
F,, told drawn. -stress relieved at 1040 dag. F'and

- tested for the mechanical properties of the * spec if
this process virids the proper mechanical results?

.

2. If the answer to 1 above is negative, would this process. - '

assuming good mechanical properties are achieved, represent
.. represent a substantial safety hasard reguiring recall?

,

3. If the answers to 1 And 2 above are~ negative, could the
language used from Table 2 of A173-73 grade 37 " minimum.

tempering or stress relieving temperature" be Interpreted
to imply that if either stress relieving or tempering is

,

performed at the prescribed temperature, the other opera-. , .
- tion need..not be at that minimum temperature? Again our -

situation was one of tempering at 1150 des.F and stress
relieving at 1040 deg. F.

.

I

\

t

. Ogp en en a e ens' W mumm ,. * esse mow w w

e
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.

We appreciate *your'. help and that- of the committee in answering !
Ithe abr,ve questions. Even though Cardinal is a small company

with large exposure on this issue, we will notify and/or recall
if it is determined that a safety harrard exists even though this
would be f/~panciaAly devastating. IF yoy have any guastions,
individua11i.1, or from the. committee members, pleasa call ab, your

,

| earliest conyenienca. We would appreciate receiving the
committe's answers with any related comments in writing.

<
. .

' "
. -t

[ ~ *
, .

n . : !
*

, ,

-.

Sincere! .. -

,

'. 48 *

M. Donovant. ,

Chairman *
a

-
._ . . . ., ,
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INDUSTRIAL PRODUCTS CORPORATION J

(TOLL ,Atti 800-834-0881

38''3 W.6? OOutN00 + PHO84 PCVADAl 103 739 1968.

l.AS VEGAS. NEVADA 89118
_

February 22, 1985

!
'

REPORT TO CUSTOMERS, CONTRACTORS AND OPERATORS #4

i-

It is with a significant Peeling of accomplishment that we issue

this report as part of our continuing program to advise our
customers and other interested parties in the Nuclear Industry of
our progress since our last eport. Although the process has ;

'

been difficult and time consuming, it has been of great value to

our Company. As a result of improvements to our Quality
Assurance System, Cardinal is in a unique position to exercise a
leadership role in the Nuclear Fastener Industry.

As background, the NRC conducted a series of three inspections
at Cardinal starting in October 1983. The focus of these inspec-
tions was Cardinal's previous non ASNE approved Guality Ast.urance |

System. However, many of the improvements made as a result of |

cur responsiveness to the findings have supplemented and enhanced |'

our ASME approved program. To date, we have satisfactorily

addressed all the . issues reised by the NRC during their inspec-

tions. A significant factor in the NRC's acceptance of
Cardinal's responses, was our adoption of an Action Plan which

was primarily designed to determine any conditions on installed

product that may have been adverse to safety and require notice

under 10 CFR Part 21. This Action Plan was forwarded to you as

part of our third report that included a copy of the NRC's letter
dated August 10, 1984. Subsequent to that date we also received
an October 16, 1904 letter (copy attached) accepting our
responses and Action Plan as being responsive to their third

~

inspection. !
'

Our Action Plan consisted of three phases: A. Subcontractor
.

Validation, B. Agency Formalization and C. Certification Review.-
A. Subcontractor Validation: We are pleased to report this

phase is substantially complete. The validations disclosed
some procedural deviations in the processing of certain
materials by our subcontractors. However, no conditions
which cause us to have concern about the compliance of our
materials with the chemical and mechanical requirements of
applicable specifications was found.

'

,
,

9

____
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B. . Agency Forma 11:stion: This phase is substantially
completed with full compliance.

C. Certification Neview: This is the major remaining open
item in Cardins1's Action Plan. .Even though we are.

allocating approximately 2SX of our total man hours to

Guality Assurance, we have determined that the full
certification review,0 as originally adopted in- Cardinal's
Action Plan, would take nearly five years to complete.
Because of tho' favorable experience to date, in certifi-
cation review and related material testing, we suggested

amendments in our Action Plan and formally submitted them
to the NRC with our recent Enteria Report _91.

,

Attached is' 'the " Amendment to Cardinal's Action Plan".*

.The prime focus of the amendment is to be more responsive
. .

| in timing of our review by concentrating on ASME size
included items over 1" in diameter. We will perform
product verification in lieu of certification review

j for all other items. To date we have conducted more than

| 360 tests of' Cardinal's products and have found NO (ZERO)

| DEVIATIONS from requirements of the applicable material
specifications. Therefore, we are confident that'

Cardinal's materials have been safe and are in comp 11-
'ance with the chemical and mechanical requirements'of the

I applicable material specifications.

. Please refer, under the 'Other Topics section of the
~

attached Amendment, to the discussion of stress relief and i.

charpy impact testing. Relating to stress relief,- we have i

tested 32 heats of A/SA193 B7 material and all complied
with chemical and mechanical requirements. There were less
than 150 total heats with questionable stress relief and
since the ASTM was divided as to it's opinion on' the issue,

!
'

we will make general customer notifications and, after

*

acceptance. . regard the issue as- closed. Relating to
charpy impact testing, that may have been improper 1g run,

,' to date'40 of the 50 questionable heats of A/SA193 57 and
A/SA320 L7 have been tested and all met applicable charpy'

impact requirements. Please refer to the updated
*"i Attachment #1 that shows those heats having been re-tested

and accepted. Cardinal will regard the charpy issue as
'

complete with the testing conducted to date. If-individual
customers request, Cardinal will preform additional tests...

'k A Similar testing program. is_now underway for a limited
number:of A/SA194 Grade 6 and Grade 7 nuts (over 1"), where,

the charpy testing equipment was questionable. When this
' testing is sufficient to assure a 951 confidence level,

results will be forwarded to you.

. . . .
.

|.

,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ - _ _ _ . _
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i The amendment to our Action Plan has been accepted by the NRC as
| confirmed by their letter (copy attached) dated February 11,

, 1985. We are submitting this amendment to our Action Plan for
| your review and acceptance. If we have not heard from you to the ;

contrary, by March' 31, 1985, we will consider that you have l

| accepted the amended Action Plan.
,

As a result of the NRC inspections and related scruting, we feel I
Cardinal's Quality Assurance Program is the best in the industry.
We believe many of the problems that were found at Cardinal, and
have since been corrected, are still existing throughout most of *

the Nuclear; Fastener Industry. You can now be assured that
Cardinal is one company which has addressed these issues. We !

have been audited by many customers in recent months and are !
gratified most have continued their relationship with Cardinal. .

We are committed to the Nuclear Industry and Cardinal will be in
a leadership role in the Nuclear Fastener Industry of the future.

!
During this entire process Cardinal has observed that many
customers are experiencing problems with requisitioning and/or
procurement of nuclear fasteners. Consequently we have developed

*

a new concept, "A Comprehensive Approach to Requisitioning and
Procurement of Nuclear Fasteners and Bar Products." Our concept
is: (1) it 'is more economical and efficient to work with one j
Guality System to the highest practicable standardes (2) the

]existence of pre planned technical and quality requirements are i

essential. With these underpinnings individual requisitions can
be quickly and efficiently processed in a manner that will
preclude the possibility of error. We see the Nuclear Fastener
Industry of tomorrow as bekng one that is characterized by a few
manufacturers with more limited product offerings and many
customers. In the replacement / maintenance environment where ;
there are many small orders for specific parts, we believe our '

concept is a practical approach to solving this most complex
problem. We encourage you to contact us at your earliest con-
venience for addtional' information. At that time we can ex-
piore our concept with you and determine if it would suit the
needs of your' facility.

,

.i

1

S$ncerely, !.

~

/
De Fielcler
President :

,

*
e

?

I

e

'
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UNITED STATES..

NUCLEAR REGULATORY COMMISSION8 a-

i j N. W ASHiteGTON, D. C, 20E5

October 16, 1984,,,,,

RECEIVED
.

OCT1.G1R1'

Dockst No. 99900840/84-01'

DENNIS C. FIELCER,

|
.

Cardinal Industrial Products Corporation I
-

ATTII: Mr. Dennis Fielder, President .

'

3873 West Oguenda I
Las Vegat, Nevada 89i18

-
i

Gentlemen: " l

Thank you for your letters of September 27, 1984, and October 1,1984, in response ;

to our letter dated August 29,1984. We have reviewed your reply and find it res- '

ponsive to the concerns raised in our Notice of Violation and Nonconformance. ' We 1

will review the implementation of your corrective actions during a future inspec-
tion to detennine that full compliance has been achieved and will be maintained.

Sincerely, ],

I
..

%
|

Gary . Zech, Chief
Vendor Program Branch
Division of Quality Assurance,

Safeguards and Inspection Programs-

i .

Office of Inspection and Enforcement
i

|
'

i

. .>
.

|

I,

i
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i

AMENDMENT TO CARDINAL'S ACTION PLAN *j

.

A) CERTIFICATION REVIEW

Cardinal has' currently Performed over 360 verification tests on

over 130 heats of material. All of these tests were good, in-

i dicating that there have been no defective materials provided
I by Cardinal to the nuclear industry. The detnited review will,

however, continue for all ASME Section III size included mat-

erials. Even though Subsection NF allows size esclusion through
2" diameter for bolting, Cardinal will review all orders and
certifications for , A!NSE Sec tion -III bolting and bar materials

over 1" diameter. The same review and acceptance criteria, from
the Action' Plan, will continue for these size included items.
This review'will highlight any and all problems with certifica-
tions on ASME size included orders including traceability,

vendor approval, inspection, chemical and mechanical testing,

charpy impact testing 'only required by NX2311 for stres over 1").

and nondestructive examination including magnetic particle,
liquid penetrent and ultr'asonic (only required by NX2580 for

sires over 1"). We will also determine if a sufficient number .
of tests and of the right type were conducted. Any deviations
resulting from this review will become a matter for possible
re-testing and amending certifications and/or issuing notice
under 10 CFR Part 21. ,

i B) MATERIAL VERIFICATION

Cardinal will immediately start a material verification program'

of overseas subcontractors who's Quality Assurance Programs had
deficiencies. Excluded from this verification pregram will be
the raw material producers / mills and other overseas subcon-
tractors who's programs were properly validated. The steps in

the material verification are as follows:
1. All procurement document files will be pulled for the over-

seas subcontractors who's material is to be verified.

!
.

'
. , . .

.

* Excerpted' verbatim, except for page numbers, from NRC accepted
Interim Report #1. Copies of the full report are available upon
request..'

|

|
^

.

'I
.. .

i

|

|

> .

,
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2. The procurement documents will be sorted by final sub-

contractor and product type to make a " category". . " Final <
!

subcontractors" are defined as the last subcontractor before
Cardinal''s agent in the " channel".

3. Each category will be sorted by heat and diameter. Each j

unique heat and diameter will be called a " combination".

4. Cardinal.'s Quality Assurance Department will review each
category and/or combination to determine if they have ,

|been, or may be used on nuclear orders.
5. Each category from 4 above will be reviewed against i

MIL-STD-105 AOL 1.5 to determine the number of 1

combinations which must be verified by testing to insure a !

|93% confidence level. We will use a single sampling plan
for Normal Inspections, General Inspection Level II.

6. The combinations to be tested will be selected on the
following basis: j

a-Top priority to combinations which are in stock.
b-Second priority on those materials which sho'uld be

easiest to recall from the field for testing.
c-Lowest priority on materials in the field which can
not be easily recalled for testing. ;

7. The number of combinations for each category to be' verified
from 6 above, will be tested in accordance with the lastest
year of the specification indicated below. * One. piece per

Icombination will be tested:
a) Mechanical testing-All mechanical properties of the

!
material specification will be verified with the ex-
ception of charpy impact tests (discussed more fully
below). Unsual mechanical tests, such as stress rupture l

for SA453 Grade 660 material, will only be verified if |
|such test results were certified by Cardinal on' a

nuclear order, and Cardinal based it's certification
upon test results submitted by e subcontract vendor
who's quality system was questionable. |

'

b) Chemical testing-The chemical properties of the mata
erial specification will be, verified for all alloy,
stainless,and non-ferrous materials by product
analysis. 1Ca_rbon steels will not be verified because
chemistre should have no af fect on sne ansenaee use ora

the aroduct. J
*

8. If any"of the testing from 7 above fails to meet specifi-
cation requirements, two re-tests of the failed attribute /s

,

will be made. If both re-tests are good the initial test
will be disregarded. If either or both of the re-tests
fail, the material will be deemed to be in non compliance

ma.erial specification and will be a matter forwith the t

notice under 10 CFR Part 21.

9. If the product verification of the combinations meets the
requirements of MIL-STD-105 AOL 1.5, the category will be
accepted with no further testing or review.

a Sentence added 2/21/05. -

,
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If the failure rate does not allow acceptance of the category,
all combinations in the category will be verified through testing
applying the above criteria. If combinations cannot be obtained |

f. rom customers for verification testing in a category that does
not meet MIL-STD 105 AGL 1.5 requirements, all such combinations 1

will become a matter for disclosure under 10 CFR Part 21.
s

OTHER TOPICS ;

.

Although not part of the Action Plan, Cardinal has received an
answer from ASTM concerning the stress relief guestion raised by
the NRC for SA/A-193 alloy ' material produced from bars which were
cold finished after heat treating. Our letter to the ASTM and
their response are attached (Attachments 2 & 3). As can be seen,

'ha ASTM is divided-on the issue.
.

Cardi..m1 has conducted verification testing on all 32 heats of
A193 B7 materials with questionable stress relief, that were in !

stock, and verified that all heats complied with chemical and
mechanical requirements. All of the 32 heats tested came from j

the same homogeneous lot of approximately 150 total heats with
'

questionable stress relief. By using MIL-STD-105 we have a j
Iconfidence level of over 96% that all heats are good. Cardinal

intends, thereFore, to disclose this information to it's

customers in a general letter summarizing our progress to j

date on the Action Plan and will advise all customers that
'

unless notified to the contrary we will not review the stress
relief guestion further.

All current SA/A-193 B7 orders from affected stock alloy mate-
rials are being re-heat treated and re-tested in accordance with...

the specification to insure full compliance prior to use.
Current and future orders for this material from overseas
subcontractors will require that heat treat, including stress
relief be monitored.

Cardinal has satisfactorily completed verification testing on 34
of 49 heats where cherpy impact tests were reported to customers
f or SA/A-193 87 and SA/A-320 L7 siz es over 1". Since all heats
of material came from the same homogeneous lot we can use MIL-
STD-105 to establish a confidence level of over 96% that all

; charpys are good. We will complete a similar program to at least
' a 95% confidence level for 1) SA/A-194 Grade 6 nuts over 1" that

: were certified with charpy impact testing and 2) SA/A-194 Grade 7
nuts over 3" from a particular subcontractor who's charpy testing
equipment was questionable, if this material was shipped and cert-
ified for impact properties. 17 a 95% confidence level cannot be.

achieved for either " category" we will test all questionable
heats in the " category" or notify customers of untested heats
under 10 CFR Part 21. Once this has been done we will issue a
general letter to all customers reporting the final charpy
results. We will then regard the charpy issue as closed except.
for individual customers who may require additional information,

j- .. ..

.
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Any tests which may not pass will, of course, become a matter for
reporting under 10 CFR Part 21, if such material was certified
for impact properties. We have discussed above how this testing
is now being controlled by Cardinal to insure full compliance.

If the contents of this report are accepted by the NRC, Cardinal
will amend i t's Action Plan accordingly. We will also complete j

notification on stress relief and charpy impact !the general ~
Upon completion of the Certification |testing described above.

Review for ;ASME size included orders .over 1", 'the Material
Verification + Program and the Validation survey on washers, |

*

Cardinal will issue a Pinal report to the NRC and ask for closure
on the three inspections performed to date,

~
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11
' September 10, 1984

Mr. W. C. Banks, Chairman i

ASTM A01. 22 Subcommittee
Rockwell International

,

400 N. Lenington Ave.
Pittsburgh, PA 15208

. .

Dear Bill,

This letter will~ follow up on our recent conversations -and
correspondence regarding the interpretation from the ASTM A01.22
Subcommittee on Steel on the minimum stress relief temperature for
A193 B7.~ As you know our situation is one where Cardinal
Industrial has been using hot rolled bar from the mill which

has a chemical composition complying -with the specification.

The bars are then quenched and tempered in accordance with
specification requirements. This operation is followed by cold

drawing after which the parts are stress relieved. The,

mechanical testing is performed on the completed product in the

guenched, temp ered, and stress relieved condition.

Our typical processing for A193 B7 bar is to sustenitize at i

I
1560 d e g. F. , temper at 1150 deg. 1: and stress relieve at 1040

.

deg. F. Since most of Cardinal's products are sold and shipped
with material test reports, we have received numerous inguiries
from customers and other parties asking whether we are complying,

-- --- with the- requirements of the A193 R7 specification. As many
customers order under earlier years of the spec, our guestions
concerning adeguacy of stres's relieving would cover all years of
A193 B7 from 1.973 to the current year.'

From a background point of view, I understand the language j

concerning stress relieving temperatures was added in 1973
'

and refined in later years as a guide for manufacturers to use
in processing the material to ensure that the required mech 6nical
properties of the specification are met upon final processing and-
testing, thereby avoiding costly rejections. The specification

stress relief temperature was first referenced in 1973 and
refined in 19,77, 1930s, 1981a and 1983a.

I. . .

i

.

u



l*

l
'

.

I
.

' . ,-

1

Page 2

k-

!
-

.

Using Cardinal's heat treating procedure of quenching, tempering
at 1150 deg. F, cold drawing and then stress relieving at 1040
deg. F, we have achieved good consistency in meeting the mechan- j

ical properties required by the A193 B7 specification. Dur ,

dilemma is one of using a procedure which may not technically j

compig with the specification but does accomplish the desired I

result of achieving the mechanical properties. This process ;

has been consistentig used for a number of years and Cardinal ;~

has . shipped large quantiti,es of this material. We therefore 4

feel-a sense of urgency- in determining whether our process I

represents.a safety hazard requiring either customer notifica- !

tion or possible recall. ;

1

We understand that you h aye' s procedure whereby the committee |
!

can be balloted on questions requiring immediate answers. Given

the numerous recent inquiries which we have received on this
issue, we want to answer it as quickly as possible so that
Cardinal's customers may be properly apprised of the situation.

We would therefore ask that you ballot the committee with the
following specific questions:

-

~- I|1. If the intent of the A193 B7 specification which pre-
scribes stress relieving temperatures was to recommenf |
a practice to be used by the manufacturer in order (
te avoid rejects is it acceptable to use an alternate J
practice where the material is tempered at*1150 deg.

'

F, cold drawn, stress relieved at 1040 deg. F and
tested for the mechanical properties of the spec if
this process yields the proper mechanical results? j

D. If the answer to 1 above is negative, would this process,
assuming good mechanical properties are achieved, represent
represent a substantial safety ha:ard requiring recall?

3. IP;the answers to 1 and 2 above are negative, could 'the
language used from Table 2 of A193-73 grade 87 " minimum

,
tempering or stress relieving temperature" be interpreted
to imply that if either stress relieving or tempering is
performed at the prescribed temperature, the other opera-
tion need not be at that minimum temperature? Again our
situation was one of tempering at 1150 deg.F and stress
relieving at 1040 deg. F.

'I
!
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.

We appreciate your help and that of .the. committee in answering 4

the above questions, Even though Cardinal is a small company

with large exposure on this issue, we will notify and/or recall
if it is determined that a safety harrard exists even though this
would be financially devastating. If you have any questions,

individually, or from the committee members, please call at your

earliest convenience. We would appreciate receiving the
committe's answers.with any related comments in writing.

.

e o

Sincerel ,

- [4 N
M. Donovan.

,

' -

-Chairman,

|
;

|
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- JUPSI: 20, 1984
REV, AUGUST 7, 1984

E REV 2 AUGUST 9, 1984-

REV 3 SEPTEMBER 25, 1984
REV 4 JANUARY 4, 1985

REV 5 JANUARY 31, 1985
REV 6 FEBRUARY 21, 1985

I
.

ATTACHMENT 1-

MATERIALS WHICH WERE IMPROPERLY IMPACT TESTED 1

A193 & SA193 B7 ALL THREAD STUDS AND BAR
( ALL RETESTS AT TEPG'ERATURES INDICATED BELOW WERE 900D)

I

- SIZE AFFECTED E ATS !
--.__ _

(4) (1) (1) (1) (1) (1)

1 1/8-8: 4525B ,6882D ,9121E ,X107E, X605D, X606D & 8827D
(1,3) (1) ( 1 )- (1,4)

8724B1 1/4-8: - 5450B, 54088, 3454A, 75368 ,9723E, 1508E ,

(1) (1) (1) 4

!

N047D & 9723D9476B ,

(1) (1) (1,4) (1)
9723D, 64098 , 5785D, 7212E1 3/8-8: '3454A, 5408B, 5450B ,

(1) (1) (1) (1)

9423E 9814D , 9476B & N011D,

(1) (1) (1) i

I7157D, 9106D & 8724B9525B1 1/2-8: N589B ,,

(4) (1)
*

1 D/8-8: 9233E, 9423E & 9106D-
- (1,4) (1) '

1 3/4-8; 9425E & X380E (2 PO'8)'

(1) (1) (1) (1,4) (1)
7238D .7762E & 872489626B1 7/8-8: 9892D , ,

(14) (1)-

2-8: 95268 & V476B-

(1,4) (2)
2 1/4-8: D5528 & 7315A

(2,4) (2) (2)
, N825D & N630B2 1/2-8: 7315A

.

. NOTES:
,

'[' ' . 1--- Tested at 0 Dog F per NX2300 with Charpy V-notch. Heat
.

passed.;

'

2 -Tested at 10 Dog F per NX2300 with Charpy V-notch. Heat
''' passed.

, ,

;. .

3 - Tested at 20 Dog F per NX2300 with Charpy V-notch. Heat |
passed.j !

4 - Tested at 68 Dog F per NX2300 with Charpy V-notch. Heat
passed.;

!

. ,
,

9

i.

i

I.

l
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AUGUST 8, 1984. ,

i

.

Cary O. Zech, Chief
Vend 6r Program Branch '

Division of Guality Assurance. S.a f e g ua.r d s ,
~ and inspection Programs
Unite * States * Nuclear Regulatory Commission ~ ** - - - - -~ '

d
Washington, D. C. 20555

Re: Docket No. 99900840
|

Dear Mr. Zech: .

, ,

'

We have received and reviewed your letter of July 23, 1984. In

response to your request (br additional information with respect
to the following items in the Notice of Nonconformance (NON):

- General - We will furnish results of our review as soon as they are
ava i la b l e.' At thit' titie we are attaching a copy of our* * ~ '~

Action Plan which det<sils the three major stages of the
corrective action plan now in progress.-

NON, Item E. 2 - We have perf ormed .another audit for analytical
,

services and found them to be acceptable during

|
'

the time we used them. He are not using them'

at th.is time.
-

-

4

NON, Item B. 4 - Retests are being performed using the Charpy
: V-Notch method, so far all heats tested have passed.

:

.! See attachment dated August 7, 1984 for current-

.i status. As past of'the Action Plan we will review
~

I all impact tests for nuclear orders. Where app-
repriate, CMTRs will be ammended to indicate

. ,

r actual Charpy Values. All current and future
impact tests will be to the applicable spec-

' '

s .n w . w o u . .u c. - c r . . . , a s wificationwand .be cer.tif.ied iaccoccling.19 nw v.,
.

t. , .., ;-.

-
.

NON, item C.1 - The standard practice was distributed and reviewed
af ter issue on January 9, 1984. We will conduct an
additional training session for Purchasing and

,

Guality Assuran,ce by September 1, 1984 which will
be formalig doc'bmented. .

- .. ..

g
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|

NON, item E.2 - Atttached is a copy of our request. Response has ,

not been received. A follow up call was placed
. ..

to expedite.
.-

8NON, -Item E.3 - Corrective measures have been taken as part of )Guality Assurance Review per C6P 3.004, which4

provides for review by Guality Assurance of
customer purchase order to assure that material,

I subcontractor certifications, and Cardinal's
.. ,' CNTRt'are cbntittent with the customer purchase - -. . . - - . - - . . .

.

t iorder,
|

NON, ' Item E. 6 - Actual data c onfirming multiple test per specifi-
. cation will be obtained from subcontractors|

~

or tests will be performed. Refer to the >

~ ~

** ! attache 8' Action Plan for more on multiple
|||

' ''

testing.
t

NON, Item F.1 - Corrective measures have been taken as part of
Quality Assurance Review per CSP 3.004. This
review assures that customer purchase order and ; )

4'

starting material are com' atable before :p- .

start of production. |

)
NON, Item F.5 - Under CSP 16.003 when NDE is performed the report, j

'is reviewed and, approved by Guality Assurance and.
_

I any material not passing NDE is non conformanced, i

Iplaced in'the GA hold area and dispositionedi

i by the chief inspector. The NDE report is attached |
! to all ASME CNTRs and forwarded to the customer.

i

j . NON, Item 1. - The Senior Vice President of Quality Assurance is ;

.currentig visiting subcontractors making the final !I '

I arrangements to fully implement monitoring. All .

|* Cardinal purchase orders contain a right of access
'

).

I c1&use which permits us to implement monitoring. .

| 'I
_

| :|l. ! !

| Sincerely, |I 1
'

| q

h- (.a
Dennis C. Fielder
Pr e s i d en t 'i ! ' . - ea*' neur. -- . . . . er ..a g n en e - -..

!

|
-

;

i

cc C111s W. Merschoff
'l t

i

|',

i !,.

j'.

\,
' '

.- .
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ATTACHMENT 1 .. . j... .... -... .
~

,,

NATERIALB WHICH WERE IZOD TESTED
A193 & SA193 B7 ALL THREAD STUD 8 |t

I-
| i

, ,- - 1
, ,

|

.-SIZE , : AFFECTED HEATS .. . . . - . . , .
..

:'

(4.) (1) (1) (5) ;'

1 1/8-8: '45258 e 6882D . ,9121E eX10.7E, X605D & X606D ,

(1,3) (1) (1,4) |-

1500E & 872481 1/4-8:- '54508, 54088, 3454A, 75368 ,9723D ,

. . . - - ._ (4) (1) |
.I

1 3/8-8: '3454A, 54088, 54505, 64098, 5785De 7212E ,9723D ]
.

(1) (1) 1
+

9423E & 9814D - |

' (1)'

1 1/2-8: N5895, 95258, 7157D, 9106D & 8724B .

* ' -> >0 (1,4) (1) .

' -

15/8-8: 9233E, 9423E , 9106D

(4) (1)

1 3/4-8 9425E & 380E (2 PO'S)
(1) (1) (1,4) (1)(1) --

, 95268 , 7238D ,7762E ,8724B
; - 17/8-8: ,,9892D

(4) ;. . . . .,-

'

2-8: 95268 '

(1,4) (2)
'

2 1/4-8 D5525 & 7315A
(2) (2) (2)

2 1/2-8: 7315A e N825D & N6308
i

*

|NOTES: < .

1 - Tested at 0 Dog F per NX2300 with Charpy V-notch. Heat !

;

:
.

passed.-

. -.- .r . - . 2 'W 'Te's t e d h t - 10 "De g' F"p e r NX23OO wi th 'C h a rp g V-n o t c h. - He a t. - -- ~e - - I-

,

passed. ;
s.. . .

3 - Tested at 20 Dog F per NX23OO with Charpg V-notch. Heat |
passed. i

'

- r:. ate st6'd a t 68"D6'g -F*grer-NX2300 with Charp y V-notch. -Heat - -- -- -o--
.

| Fassed.

5 - Material being tested at O Dog F per NX23OO with Charpy
V-notch.'

-|
l i

, . . .. . - !
-

|
1

|
>- ., --

,

!
-

i. .. . .

_ _ . _ - - - - _ - - _ - _ _ _ - - _ - _ . _ -
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June 5,1984 1
.

, .,

'

1

. ASTM
:

'

| ,

L 1916 Race Street ~
19103

' '

. . . . . .. .. . . . . . . .

Philadelphia.a, .P A'

Attention : Mr. Earl Sullivan

Daar Mr, Sullivah, -.. .. .. . , .- . . . . .

We have a situa'tlon where our material, AISI 4140, is tempered
at IIS0*F and stress relieved at 1040*F. This is our normal practice for ASTM ,

|

Spec A193-B7 requirements of the current spee, but in some instances the
requirement,s of A193 of 1971 or 1974 must be met.

''Recent'unofficiil opl6fon'$ by BilrBanks and Albert.Zucthen,.'as to the - -
* *

current issqc of A193-B7 have been stated as follows: |,

"The minimum Tempering-Temperature shall be as specified in-
Table 2. " (shown as 4100*F, not actual temperature.) !

3. m. ....~ JThe.. minimum. Stress. Relief.. Temperature.shall be 100"F.helow the,..._,.m.,. :

specified minimum Tempering Temperature of Table 2." ,

'

At present we are in need of a. verification of these opinions or an
"

official, written interpretation of Minimum Tempering Temperature and Min-
Imum Stress Relief Temperature, and we ask for your help in this matter..

Please send. reply to writer at the above address, and accept our ,
.

'

grat,eful thanks for this special favor. - .. .
.

.

Sincerely Yours,'
-

j
I* .. . . . . . . . . . ,. ... ..

_

John J. Simko,- .I 'i " ~ -

'i- Chief Engineer.

; ~ cc- Mr. Bill Banks
' '

~ ~ ' ' " " ' ' '

JJS/krc j
,

' ,!
,

4

1
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. .. ..

'

;
..

-
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'
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% . _. . t . CSP B.003 _b-

!

CARDINAL INDUSTRIAL PRODUCTS CORP.
STANDARD PRACTICE*

f~,

This Standard Practice will appig to procurement which invokes i

Cardinal's Quality Assurance Program and either 10 CFR 50 Appendia B I

er N45.2 but does not invoke Section III, of the ASME Soiler and-

Pressure Vessle Code.
'

A.' PURCHASING
-

. Parts and/or materials may be purchased from surveyed
and-approved vendors as prescribed in the Guality.

.

Assurance. Manual. As an alternate, vendors may be
qualified thru other means such as evaluation of Guality i

. . .. . . .. pro gr.am or p r.o duc t verifi c a ti on . as out! ine d in. ''D". b el ow _ .._. . .. .. !
.. .

at time of receiving inspection. -
j

B. INSPECTION
Per,0uality Assurance Manual.

C. CERTIFICATIONS ./ . . ..

- Vendor Certification: Vendor certifications will.not
require a Guality Statement but must consist of a Mill
Sheet, certified Material Test Repert (CMTR) or a |

'

Certificate of Compliance (C of C). In the case.of a
C of C, heat numbers need not be known if product-

_

. .ver i f.i.c a tian .as. .d e l i n e a t e d. A e l ow.. i s .f o i l owe d. . . . -

. . . . . . . . . . . . . .

Cardinal Certification: The Cardinal Certification for
matsvial provided undwr this standar practice shall bear the
statement that the certification is issued subject to the
provisions of th$s supplement as approved hg the customer.

.,,...... 0ther.Jata.rpquirsd.by,the.. purchase order.will be given.. , . . .
_ _ _ . .

in the certification except Cpedinal will not provide its.

*
'QSC number.*

D. PRODUCT. VERIFICATION
Raw Material: For carbon steel raw materia), Cardinal

' . ... . .. . . . __ .. ... ./wi11 .d e t ermin e th at. ih e_ Jna t er ia l i s f e rro-ma gne tic. and . .

; ithat the hardness range is as expeited for the grade of
' carbon steel. For all other raw materials, Cardinal will-

additionally verify the chemical content of one piece of'

material and reguired mechanical testing and record such *

' verification in the vendor certification file.
. ; .e : w t .m r a mFinis h ed : P.r o d u cAnrtI f: Tar) er s.t ow 12.c8 i ni s h e d 97 o d u s t v. ar er.uw.er n r r t

procured, Cardinal will verify that the material is,

'ferro-magnetic and that the product meets the hardness
.and mechanical properties of the invoked material spec-

. Page 1 of 2..

..
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.

ification. The number of pieces tested will be as re-
,,_.gygng.gy .tfre ref erented finished product specifi- -.~ . _ . .

cation. In the case of procurement for all other types
of finished materialso Cardinal will additionally per-
form a verification of chemistry on one piece of material

:This data will be included in the vendor certification
! file.>

.

!

E. ' HARKING
A!! finished products will be marked in accordance with*

applicable' customer and specification requirements. In
cases where Cardinal procures finished products which

. '''are' PYopur'1V mark'ed,* 'no additional merking will be - -- -. . . . . . - .

applied. If product requires additional marking this
will be applied by Cardinal prior to shipment.

*
;

Customer Name
'~

Location

I Projets Applicable To

Approved Bg

Date Approved

4

.

:,
.

-{
-

*
-

:

'

|
.

!
'

.

|

,

|

'
-

. .,
,

1

'
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