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PREFACE

A fundamental premise of the Nuclear Regulatory Commission (NRC)
licensing and inspection program is that licensees are
responsible for the proper construction and safe and efficient
operation of their nuclear power plants. The total government -
industry system for the inspection of commercial nuclear
facilities has been designed to provide for multiple levels of
inspection and verification. Licensees, contractors, and vendors
each participate in a quality verification process in compliance
with requirements prescribed by the NRC's rules and regulations
(Title 10 Code of Federal Regulations). The NRC performs an
overview of the commercial nuclear industry by inspection
determine whether its requirements are being met by licens and
their contractors, wnile the major irspection effort is perrormed
by the industry within the framework of ongoing guality
verification programs,

The licensee is responsible for developing and maintaining a
detailed quality assurance (QA) plan with implementing procedures
pursuant to 10 CFR 50. Through a system of planned and periodic
audits and inspections, the licensee is responsible for assuring
that suppliers, contractors and vendors also have sultable and
appropriate quality pregrams that meet NRC requirements, guides,
codes and standards.

The Vendor Inspection Branch (VIB) reviews and inspects nuclear
steam system suppliers (NSSSs), architect engineering (AE) firms,
suppliers of products and services, independent testing
laboratories performing equipment gqualification tests, and
holders of NRC licenses (construction permit holders @' 43
operating licenses) in vendor-related areas. These inspections
are performed to assure that the root causes of reported vendor-
related problems are determined and appropriate corrective
actions are developed. The inspections also review the vendors'
conformance with applicable NRC and industry quality
requirements, the adequacy of licensees' oversight of their
vendors, and that adequate interfaces exist between licensees and
vendore.

The VIB inspection emphasis is placed on the quality and
suitability of vendor products, licensee-vendor interface,
environmental qualification of eguipment, and review of eguipment
problems found during operation and their corrective action.

Wi en nonconformances with NRC requirements and regulations are
found, the inspected organization is required to take appropriate
corrective action and to institute preventive measures to
preclude recurrence. When generic implications are identified,
NRC assures that affected licensees are informed through vendor
reporting or by NRC generic correspondence such as information
notices and bulletins.

This periodical (White Book) is published quarterly and contains

copies of all vendor inspection reports issued during the
calendar quarter for which it is published. Each vendor
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inspection report lists tre nuclear facilities to which the
results are applicable thereby informing licensees and vendors of
potential problems. In additior, the affected Regional Offices
are notified of any significant problem areas that may require

special attention.

The White Bock also contains a list of selected bulletins and
information notices involving vendor issues. Copies of other
pertinent correspondence involving vendor issues are also
included in this White Book issue.

Correspondence with contractors and vendors relative to
inspection data contained in the White Book is placed in the
USNRC Public Document Room, located in Washington, D.C.
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Trent

Docket No. 99900001

Mr. R, H. Ihde, President
Babcock & Wilcox Fuel Company
Post Office Box 10835
Lynchburg, Virginia 24506-0935%
Dear Mr. Ihde:

SUBJECT:

NOTICE OF NONCONFORMANCE

(NRC INSPECTION REPORT NO. 9$9900001/91-01)

This letter addresses the inspection of your facility at
Lynchburg, Virginia conducted by Mr. R. L. Cilimberg and
Mr. L. L. Campbell of this office on August €7+3C, 1%%1 and the

discussions of their findings with

staff at the conclusion of the inspection.

inspection was to determine if the
assenmblies by the Babcock & Wilcox

you and other members of your
The purpose of the
supply of nvclear fuel

Fuel Company's (Bé&W)

Commercial Nuclear Fuel Plant (CNFP) is in accordance with

nuclear utility specifications and
(QA) program. The inspectors were

the CNFP quality assurance
especially interested in

circumstances associated with CNFP's reported failure to remove

felt cleaning plugs from fuel rods
fuel pellets.

before loading the rods with

Areas examined during the NRC inspection and our findings are

discussed in the enclosed report.

This inspection consisted of

an examination of procedures and representative records,
interviews with personnel, and observations by the inspectors.
During this inspection it was found that the implementation of
your QA program failed to meet certain NRC requirements which are

summarized as follows: (1) a 100%
was not performed; (2) a component

visual inspection of claddino
discrepancy report (CDR) was

not written on fuel rods which contained felt cleaning plugs; and
(3) procedures did not provide adeguate instructions for visual

examination of fuel cladding.

This inspection also identified an
'y B&W to determine the root cause
¢ .euning plugs, and to ensure that
fiel assemblies which have been or
nuclear customers. The unresolved

unreso)ved item pending action
of fuel rods containing felt
the problem does not extand teo
will be shipped to s.ay B&W
item may also require an

evaluation in accordance with Section 21.21 of 10 CFR Part 21.
You are reguested to provide us with a written response with

sufficient information to address the unresolved item.

The

failure by Bi&W to document this deviation when it was discovered
+". March 1991 has resulted in a five month delay in determining
the root cause, generic implications, action to prevent
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recurrence, and the evaluaticn ~eguired by 10 CFR Part 21 to
determine if a deviation or a failure to comply has occurred.

The specific findings and references to the pertinent
reguirements for the above nonconformances are identified in the
enclosed Notice of Nonconformance.

The responses reguested by this letter and the enclosed Notice
are not subject to the clearance procedures of the Office of
Management and Budget as required by the Paperwork Reduction Act
of 1980, Public Law No. 96-511.

In accordance with 10 CFR Part 2.790 of the NRC's "Rules of
Practice,” a copy of *this letter and its enclosures will be
placed in the NRC's Public Document Room.

SSnceroly,q
0,0 (4 4e
) [

\:é:éiféjkk“ { Loy 453~_____*

Leif J. Rorrholm, Chief
Vendor Inspection Branch
Division of Reactor Inspection
and Safeguards
Cffice of Nuclear Reactor Regulation

Enclosuren:
Notice of Nonconformance
Inspection Report 99%00001/9%1-01



ENCLOSURE 1

NOTICE OF NONCONFORMANCE

Babcock & Wilcox Fuel Company Docket No.: 99900001/91~-02
Lynchburg, Virginia

During an inspection conducted at the Babcock & Wilcox Fuel
Company's (B&W) Commercial Nuclear Fuel Plant (CNFP) in
Lynchburg, Virginia, on August 27-30, 1991, the inspection team
from the U.S. Nuclear Regulatory Commission (NRT) wetermined that
certain activities were not conducted in accordance with NRC
regquirements, which are contractually imposed on CNFP by
contracts with NRC licensees. The NRC has classified these
items, as set forth below, as nonconformances to the regquirements
of Titl: 10 of the Code of Federal Regulations, Part S0 (10 CFR
Part 50) Appendix B, imposed on CNFP by contract and the
supplemental reguirements of its nuclear utility customers.

A, Criterion V of Appendix B to 10 CFR Part %0 requires that
activities affecting quality be prescribed by documented
procedures and be accomplished in accordance with these
procedures.

Section 6.3.6 of QC~202,"Fuel Rod Inspection (In process and
Final)," Revision 12, dated February 21, 1989, requires that
quality control (QC) perform a 100% visual examination of
fuel cladding for cleanliness after felt plugs have been
blown through each tube. Revision 12 was in effect during
March 1991.

Contrary to the above, a 100% visual examination was not
performed by QC, because felt cleaning plugs were found in
22 fuel rods after visual examination and cleanliness
acceptance was to have been performed by QC (91-01-01),

B. Criterion V of Appendix B to 10 CFR Part 50 reguires that
activities affecting quality be prescribed by documented
procedures and be accomplished in accordance with these
procedures.

Criterion XV of Appendix B to 10 CFR Part 50 requires, in
part, that nonconforming items be reviewed and accepted,
rejected, repaired or reworked in accordance with documented
procedures.

Criterion XVI of Appendix B to 10 CFR Part S0 regquires, in
part, that significant conditions adverse to guality be
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identified, and the cause of these conditions, and the
corrective action taken be documented and reported to
appropriate levels of management.

Sections V, XV, and XVI of the B&W Quality Assurance
Program Manual (QAM) 56-1177617-00 are consistent with the
reguirements of Appendix B to 10 CFR Part 50 and require
that a Component Discrepancy Report (CDR) document a
nonconforming item and that a Contract Variation Approval
Request (CVAR) document a nonconformance which violates
design reguirements.

Contrary to the above, CNFP did not issue a CDR to cdocument
the presence of felt cleaning plugs which were found in 22
fuel rods being fabricated for the Haddam Neck /Connecticut
Yankee (CY) nuclear plant on March 1%, 1991, CNFP did not
issue a CVAR to initiate the design review which, five
menths later determined that heating of felt plugs can
resu’t in fuel rods with residues which contain 1.5 to 15
par.s per million hydrogen (91-01-02).

Criterion V of Appendix B to 10 CFR Part 50 requires that
activities affecting quality be prescribed by documented
procedures and be accomplished in accordance with these
procedures.

Contrary to the above, MA-450, “Zircaloy Cladding End
Preparation," Revision 15, dated February 21, 1989, did not
provide guidance to the operator for the extent of QC
inspection required or what notification was required to be
given to QC to ensure that the visual examination for
cleanliness was performed. Additionally, MA-450, Revision
16, dated March 8, 1991, and QC-802, Revision 13, dated
April 29,1991, did not provide the extent of the inspections
to be performed by the operator or the QC inspector
(91-01~-03).

Please provide a written statement or explanation to the U.S.
Nuclear Regulatory Commission, ATTN: Document Control Desk,
washington, D.C. 20555, with a copy to the Chief, Vendor
Inspection Branch, Division of Reactor Inspection and Safeguards,
office cf Nuclea~ Reactor Regulation, within 30 days of the date
of the letter transmitting this Notice of Nonconformance. This
reply should be clearly marked as a "Reply to a Notice of
Nonconformance" and should include for each nonconformance: (1) a
description of steps that have been or will be taken to correct
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these items; (2) a description of steps that have been or will be
taken to prevent recurrence; and (3) the dates your corrective
actions and preventive measures were or will be completed.

Dated at Rockville, Maryland
this \{ day of .. (. lLer 1991,
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ENCLOSURE 2
ORGANIZATION: BABCOCK AND WILCOX FUEL COMPANY
COMMERCIAL NUCLEAR FUEL FLANT
LYNCHBURG, VIRGINIA
REPORT NO. 99900001/91~01
CORRESPONDENCE
ADDRESS: Mr. R. H. lhde, President
Babcock and Wilcox Fuel Company
Post Office Box 10935
Lynchburg, Virginia 24506-0935
ORGANIZATIONAL
CONTACT: Mr. W. T. Engelke, Manager of Quality Assurance
NUCLEAR INDUSTRY
ACTIVITY: Nuclear Fuel assembly supplier for Babcock &
Wilcox (B&W) and Westinghouse designed
reactors.
INSPECTION
CONDUCTED: Auqust 27~ ig*_

4-21-41
):?-R S cilimbar Tejgm Leader Date

Reactive In-pcction Section No.
vendor Inspection Branch (VIB)

L. L. Campbell, VIB

\M‘—- A-27-8

Uldis Potapovs, Chigf Date
Reactive Inspection Sectiuon No. 1
Vendor Inspection Branch

INSPECTION BASES: 10 CFR Part 21 and Part 50, Appendix B

INSPECTION SCOPE;: To review the B&W Fuel Company's Commercial
Nuclear Fuel Plant (CNFP) Quality Assurance
(QA) program relative to the supply of fuel
assemblies to nuclear facilities.

PLANT SITE
APPLICABILITY: Numerous.
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3 INSPECTION FINDINGS AND OTHER COMMENTS

3.1 Entrance and Exit Meetings

The Nuciear Regulatory Commission (NRC) inspectors informed Bé&W
staff of the scope of the inspection, outlined areas of conoern,
and established working interfaces during the entrance meeting on
August 27, 1991. On August 30, 1991, the NRC inspectors
summarized the inspection findings, ok .»rvations, and concerns tc
B&W management during the exit meeting.

3.2 Background

On August 21, 1991, Northeast Utilities Service Companv (NU)
informed the NRC resident inspector at the CY nuclear plant of
what was characterized as a breakdown in the B&W QA program. NU
advised that CNFP failed to remove the felt cleaning plugs from
CcY fuel rods prior to loading the rods with fuel pellets during
March 1991. NU was not intormed of this problem until August 12,
19%1. NU reguested that B&W stop the manufacturing process and
perform a root cause evaluation. NU personnel arrived at CNFP on
August 13, 1991 to conduct a review. NU instructed B&W to
restart manufacturing fuel assemblies for CY based on their
review of corrective actions taken by B&W at CNFP since March 19,
1991, and their observations of the manufacturing process in
August. The NRC conducted this inspection to determine the
suitability of fuel assemblies being supplied to CY by CNFP and
to evaluate the B&W QA program for compliance with NRC
requirements.

3.3 Fabrication of CY Fuel

The NRC inspectors determined what had occurred during March
1991, by discussion with B&W staff and by observations of the
CNFP fabrication of CY fuel. Tubing to be used for fuel cladding
is partially cleaned by blowing a felt cleaning plug through each
tube with compressed air on an automated blowing machine (BMC).
The BMC contains a switch or flag which is activated when the
cleaning plug exits from each tube being cleaned. When the flag
is activated the tube is released and moves to a station where
each tube is to be visually inspected in accordance with QC-802,
Revision 12, to ensure that the tubes are free from debris.
During March 1991, an operator detected a felt plug in a fuel rod
when he was performing a plenum check of rods which had been
loaded with fuel pellets. This incident was treated as an in-
process nonconformance which is permitted by section 15.3 ot the
B&W QAM. The NRC inspectors determined that the visual
inspection was not performed or the plugs would have been seen
dvring this inspection. (See Nonconformance $1-01-01)
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The inspectors also concluded that a CDR and a CVAR should have
been written to document the nonconformance and corrective action
in accordance with Appendix B to 10 CFR Part 50. (See
Nonconformance 91-01-02)

The in-process rework during March 1991 was quite extensive in
that radiography and unloading of CY fuel rodes discovered felt
cleaning plugs in 22 fuel rods in a population of 31 rods
produced in sequence. This group fell within the first 176 rods
produced of the total 9700 fuel rods for CY which have no* been
shipped to CY. This information supports the B&W contention that
the presence of felt plugs in loaded fuel rods is an isolated
event. This incident probably occurred during a 15 minute time
period. However, the root cause of the deviation has not been
determined by B&W which resulted in the inspectors identifying an
unresolved item (91-01-04).

3.4 Document Review

The NRC inspectors reviewed the B&W QAM; document 56-1178235-00,
"QA Plan for Manufacturing Operations at CNFP;" QC~1412,
"Corrective Action," Revision 5, dated January 4, 1989; QC-1413,
"Nonconforming Materials, Parts, and Components," Revision 9,
dated September 11, 1990; QC-1423, "Contract Variation Approval
Request (CVAR),"™ Revision 4, dated February 1, 1989; QC-14313,
"Reporting Defects and Noncompliances-10CFR21," Revision 8, dated
January 23, 1991; QC-802, Revisions 12&13; MA-450, Revisions
15616; MA-453, “Fuel Rod Loading Procedure," Revision 46, dated
March 18, 1991; route cards for CY fuel; and CDRs 8986, 9000,
9016.

MA-450, Revision 15 and QC-8B02, Revision 12, controlled the
cleaning and inspection of fuel cladding during March 1991.
MA-450, Revision 15, did not address cr provide guidance to the
operator for the extent of inspection to be performed by QC nor
did it provide requirements to notify QC t> perform the
cleanliness inspection. Review of route cards confirmed that
felt cleaning plugs were found in the fuel rods on the night of
March 19, 1991, and that inspection after plug cleaning was to
have been performed in accordance with QC-802, Revision 12. The
route card did not specify visual inspection and QC-802, while
requiring 100% visual inspection by QC, did not establish
interface requirements to encure the operator would netify QC to
perform the inspectici. MA-4%0, Revision 16, requires the
operator to perform in-process visual inspection to ensure the
absei.ce of chips, debris, and cleaning swabs (plugs), but a 100%
visual inepection is not specified. QC-802, Revision 13,
requires QC to visually inspect the conditioned ends and inside
diameter of the cladding for cleanl_ness but does not state
whether the inspection is random, partial, or 100%. (See
Nonconformance 91-01~03)

R—— - —— - - M e R T EEREERETE=
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3.5 PB&W Investigation

The B&W Fuel Engineering Department became aware of the felt plug
deviation in August 1991 and the decision was made to investigate
the deviation to determine the root cause, to ensure that
defective fuel rods have not been shipped to any customer, to
determine the effect of felt plugs on fuel rod performance, and
to perform corrective actior to ensure that fuel rods with felt
plugs are not shipped to nuclear facilities. A CDR was 1ssued on
August 8, 1991 and a number of specific documents were scheduled
to be written on elements of the investigation and corrective
actions. B&W has determined that welding of a lower end cap
adjacent to a felt plug can result in a residue containing 1.5 to
3.0 parts per million (ppm) hydrogen and retort drying of a fuel
rod containing a felt plug can result in a residue containing 12
te 15 ppm hydrogen. B&W has concluded that 1.5 to 15 ppm of
hydrogen in a fuel rod would result in hydriding of the cladding
during operation in the reactor core at CY sufficient to cause
leaks in each fuel rod which contained the felt residue. .I fuel
rods have been shipped to nuclear facilities by B&W which contain
felt cleaning plugs or the residue from those plugs, B&W has
concluded that those rods contain a defect as defined in

Section 21.3(d) of 10 CFR Part 21. B&W representatives have
stated that corrective actions are ongoing to ensure that any
fuel rods containing felt cleaning plugs or the residue from
those plugs have been isolated within CNFP and have not been
shipped to any nuclear facility.

3.6 10 CFR Part 21

The inspectors determined that B&W has maintained the required
postings, imposed 10 CFR Part 21 on purchase orders, and
implemented procedure QC-1433, Revision 8. The inspectors
emphasized to B&W management that the evaluation required by
Section 21.21 of 10 CFR Part 21 had been delayed considerably by
the five month delay between the discovery of the potential
deviation in March 1991 and the documentation which did not begin
until August 1991, B&W representatives acknowledged the
requirement for a written evaluation which is presently in-
process and indicated that it will be completed when results are
available from the investigation discussed in section 3.5 above.
Jo violations were found during this inspection.

3.7 Perscnnel Interviews

Discussions with B&W personnel in production, maintenance,
engineering, YA, and management provided statements to the NRC
inspectors which indicate that the felt plug deviation probably
occurred during a tour of CNFP by potential customers. These
personnel believed that the felt plugs were lodged in the 22
tubes during the tour, and the flag switch was activated manually
to give the impression to the visitors that the BMC was operating

5
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normally. Whoever activated the flag switch was Frobably not

aware that the felt plugs had not exited from the tubes. Two

engineers on the tour stated, monihs later, that they remember
observing that the felt plugs were not exiting from the tubes

when the tour stopped at the BMC,

4 PERSONNEL CONTACTED

+ * R. Alto, Plant Manager
R. Burge, QC Inspector

* 8. Carter, Supervisor

* T. Coleman, Manager

* E. Coppola, Manager

* B. Cyrus, Engineer

G. Day, Level 11 RT Examiner

+ * C. Dideon, Manager
+ * W. Engelke, QA Manager
. * J. Ford, Manager
+ * K. Foster, Quality Administrator
+ * K. Harris, Inspection Manager

* R. Ihde, President

R. King, Supervisor
R. Knight, Contract Analyst
R. Mayberry, QA Foreman
D. Mitchell, Engineer
W. Overstreet, Operator
* R. Penoza, Manager
* R. Reith, Manager
A. Reynolds, Plenum Checker

- * T. Schuler, Manager
* J. Taylor, Manager
+ J. Tennant, Manager

* W. Tibbs, Manager
C. Vandegrift, Leadman
8. Wilkerson, Supervisor
R. Williamson, Engineer

+

Attended entrance meeting on August 27, 199}
Attended exit meeting on August 30, 1991

11
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Docketl No. 50-25%

Consumers Power Company
ATTN: Gerald E. Slade

General Manager
Palisedes Nuclear Generating Flant
27780 Blue Ster Memorial Kighway
Covert, Michigan 49043

Dear Vr. Slade:

SUBJECT: ASSESSHENT OF THE PROCUREMENT AND COMMERCIAL~GRADE DEDICATION
FROGRAMS AT THL PALISADES NUCLEAR GERERATING PLANT,
REFORT NO. $0-285/91-201

This letter transinits the report of the assessment cunducted May 13 through
May 17, 1951, at the Consurers Power Company's (CPC's) Palisades Nuclear
Generatiry Flant, by R, L. Pettis, S, L. Alexander, L. L. Campbell, and

B. Rogers of the U, S. Nuclear Regulatory Comrission's (NRC's) Vendor
Inspectior Brench and R, Langstaff anc P, Rescheske of NRC Region 111, At the
conclision of the assessment, we discussed our findirgs with your staff as
idertified in the appendix of the enclosed report,

The steff perforrcd the assessment to review CPC's program for the procurement
and dedication ¢f commercial-grade itens used in safety-related arplications in
accorderce with the requirements of Appendix B to Part 5C of Title 10 of the
Cude of Federa) Pegulations (10 CFR Part 50) and to also deternine the extent
to which the licensee had implemented the initiatives of the Nuclear Management
and Resources Council (NUMARC) in this area.

The NKC assessment team concluded that CPC has not made a significant effort

to strencthen its corrercial-grade dedication program. The overall program
description did not appear consistent with the dedication philosophy descrilbed

in Electric Power Research Institute (EPR]) Report KP-5652, "Cuiceline for the
Utilizatior cf Commercie! Grade Items in Nucleer Safety Related Applications
(NC1G-07)," as endorsed by NRC Generic Letter (GL) 89-02, “Actions to Improve
the Detection of Counterfeit and Fraudulently Marketed Products," March 21, 1989.
The tear alsc noted that the progranm description, including most of the pertinent
implementing procedures, did not completely address the issues contained in

GL B%-07, which specified certain restrictions or conditions concerning the use
of EPR] NP-5€52 dedication methods &s acceptable methods to achieve compliance
vith Apperdix B, 1f the program is properly mccified and irplemented to address
thuese issues, 1t coulg prouvide adeguete control over the commercial-grece
procurerert process. Specific strengths and weaknesscs are discussed In detal)
in the enclused report,

12



Consumers Power Compary .
Gerale b, Slade

At the time of the assessmert, CPC was Congucting & self-pssessment Lo review
Lhe corprehensive procuremert fnitietive Improvements sugoested 1n NUMALC 80-13,
“Nucleer Procurewent Program Improvements.® The initiative ralled fur the
licensee to complvte 1ts review by July 1, 199), and to complete fmplementatior
by July 1, 19%Z. Although CPC could not provide docunentatiun during the
assessment to support 1ts progress in this area, CPC management stated thet it
would meet these Quals,

The assessment tean 1dentificd weaknesses both in the overall procurement
progrem anc 1ts implementation, In severa) interrel quelity assurance (CA)
sudits performed since 1985, CPC had identifed cincerns similer to those rafsec
by the assessment tesm. Despite CPC's procedural revisions to incorporate the
philosophy described in EPRI NP-SE52, and in response to internal QA audit
findings, the prograi was not substantially improved to correct the fundaments)
Ceuse of those findings and to aligr the program with regulatory requirements.

CPC believed that not 211 the critical characteristics 1dentified needed to Le
verifice, but only those necessary to demonstrate that the i1tem received was

the 1tem specified. While this position may be consistert with the EFf)

KE=-5€50 definition of critical characteristics, we interpret the *item specifiec”
Lo encompass atiributes necessary for performance of the ften's safety functions,
Generic Letter S1.0:, “Licensee Commercial-Grade Procurement and Dedicatior
Proorams,"” April 9, 1861, states that the licersee 15 responsihle for
fdertifying these attributes, estat lishing acceptance criteria and providing
reasoreble assurance of conformance to these criterie. The assessnent tean also
ncted that for the mejority of dedications performed, procedures did not

require that CPC identify anc document the tafety function and critical
craracteristics of the item,

In accordence with 10 CFR 2.790(a), the staff wil) place & copy of this letter
and the enclosures in the NRC Public Document Roon.

Although nc response 1§ reguired to this report, we expect you to consider the
concerns réisec herein, If you have any questions concerning this assessment,
we will Le pleascd to discuss then with you. Thank you for cooperating in thig
assesinent profess,

Sincerely,

A4
/éi “ J‘ “q g
) )PP
Bruce A, Boger, Director

Divisior of Reactor Pr¢ects 111, IV, V
Cffrce of huclear Reactor Regulatior

Erclosure:
kisessmert Report B0-gb8/81.201

13
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Consumers Power Compan)
Gerelg B, Slece

€C:

M. 1. Miller, Esquire
Sidley ¢ Austin

S4th floor

One First Natipnal Plaze
Chicago, 1114noi- 60603

Fr. Thomas A. McNish, Secretary
Consumers Power (nmpany

212 West Michigen Avenue
Jackson, hichigan 4920)

vudd L. Bacon, Esguire
(orsurers Fower Company
¢1C West Michigan Avenue
Jackson, Michigen 45201

Regione ]l Aaministrator, Region 111
U.S. huclear Keguletory Commissicon
79% Rousevelt Road

Gler EVlyr, 110ir0is 60137

Jerry Sarnc
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EXECUTIVE SUMPARY

Betwoer May 13 and May 17, 1991, the U.S. Nuclear Regulatory Commission's
(NRC's) Vendor Inspection Branch conducted an assessment of the Consumers Fower
Company's (CPC's, the licensee's) activities to procure and dedicate
comercial-grade items (CGIs) used in safety-related applications at the
Palisades Nuclear Generating Plant (PNGP). The assessmciit team reviewed CPC's
procurement program in order to assess the power company 's compliance with the
guality assurance (QA) requirements of Apgendix b to Part 50 of Title 10 of the
Code of Federal Regulations (10 CFR Part 50) and tc assess the status of CPC's
implementation of the Nuclear Management and Resources Couic:' (NUMARC)
initiatives on procurement and commercial-grade dedication.

The NUMARC Biard of Directors has approved procurement initiatives as described
In NUMARC 90-13, "Nuciear Procurement Progran Improvements,” which commit
Ticensees to assess their procurement programs and take specific action to
strengthen inidequate programs. The first phase of these initiatives addresses
dedication of (Cls, and was scheduled to be implemented by Jenuary 1, 1950, It
commits !icensees to meet the intent of the guidance provided in Electric Power
fesearch Institute (EPR]) NP-5652, "Guideline for the U'tilization of Commercial
Crade Items in Nuclear Safety Related Applications (NCIG-C7)." The NRC has
conditionally endorsed this EPRI guideline in Generic Letter (GL) 89-07,
"Actions to Improve the Detection of Counterfeit and Fraudulently Marketed
Products," March 21, 1969. The second phase of the initiatives is the
comprehensive procurement initiative and addresses vendor audits, tests and
inspections, obs>lescence, information exchange, and general procurement. In
this phase, licensees comiit to review their programs by July 1, 1991, to
determine, on the basis of guidance in NUMARC 90-13, if improvenents are needed
in the above areas, and to complete such improvements by July 1, 196z,

The staff performed this assessment to determine the current status of the
activities to improve the procurement program in relation to the industry's
commitments discussed ahove and NRC requirements in this zrea. The NRC
assessment team reviewed procedures and representative records, interviewed
CPC's staff (including senior managers énd PNGP persounnel), and made
observations. The team also met with CPC's corporate and plant managers to
discuss relevant aspects of commercial-grade dedication and to identify areac
requiring additional information. At the exit meeting on May 17, 1991, the
assessment team discussed its observations with CPC representatives and senior
managers, The assessment team's specific conclusiors are summarized below.

» CPC has not made a significant effort to strongthen its commercial-grade
dedication program, and the overall program scription does not appear
consistent with the dedication philosophy « “od in EPRI MP-5652, as
endorsed by NRC GL 89-0Z, The assessment *+ - 150 noted that the program
description, including most of the pertinen: implementing procedures, did
not completely address the issues contained in MRC GL 89-02 which specified
certain restrictions or conditions cuncerning the use of EPRI NP-5652
dedization methods 2¢ acceptable methods to comply with Appendix B. Specif-
ical’y, the PNGP QA progrem did not address the GL 89-02 restrictions on
the v<= uf EPRI Fethods 2 and 4. If modified and implemented to address
these concerns, and others noted below, the existing program could provide
adequate contrels over the commercial-grade procurement process.



CPC's manacement provided limited support and resources to improve its
commercial-grade dedication program, The assessment team noted that the
recent steam generator replacement outage contributed to (PC's lack of
resources and attention towards improving the prc urement and commer(ial-
grade dedication program and its implementation ot the PNGP .,

CPC's proctice 15 that not &1 of tre cri. ~ characteristics identified
to assure safety function need to be verifiva, The NRC staff's po.ition
is that Appendix B requirec the licensee to verify all characteristics
thet are critice) to ensure that the ite. performs itz safety functions
for 1ts particular plant application,

Cuality Assurance Departm: i Procedure (QADP) 7.5, "Commercial Grade
Surveys," required that CrC perform a survey of commercial-grade suppliers
once every three {earl and did not require periodic reviews and evalua-
tions of the supplier during this period. The assessment team noted that
it mey be necessary to perform commercial-grade surveys at a frequency
other than on a triannual Lasis die to changet in the suppiier's quelity
program, procedures, p:ocesses, mansgement, or personnel performing the
work activities, Commercial-grade surveys thould be scheduled at a
frequency commensurate with the status, importance, and complexity of the
item or process being surveyed,

The program did not require CPC to identify the quality essurance/control
program or procedures used by commerc1al»grude sugp1iers to control the
manufacture of the item as referenced in EPR] NP-SESD,

Falisades Administrative Procedure (PAP) 10,03, “Procurement of Material,"
Materia) Maragement Procedure (MMP) 10, 'Acceu{ancc snd Dedication Flan-
ning," . AP 9,30, "Q-List," required CPC to identify and document the
salety functions and ¢riticel characteristics of only those items dedi-
cated under CPC's dedication plan approach, which represents approximately
20 percent of the total population of commercial-grade dedications
performed at the PNGP,

CPC had revised PAP 10,03 and MMP 10 to incorporate the guidance of EPL]
NP-8652 and to address the findings of several internal QA audits. However,
CPC had not substantially inproved the program to correct the fundamental
cause of those findings.

The assessment team _nd inconsistencies in the procedures involving the
dofinitions and use of terms such as "critica:" and “gquality"
(naracteristics,

The program did not provide for establishing documented verifiable trace-
ability of Lals to thei~ original equipment manufacturer (OEM) ns addressed
in Criterion V111 of Appendix © and NRC GL 89-02. The types of OEM infor-
mation of concern includes: qualification t{pe testing; production sample
destructive testing; and information on the history of changes to the design,
the material, and the manufacturing process. This is of particular sig-
nificance because the licensee often verified critical characteristics

ynder the current program aguinst information, including certificates of
conformance, supplied by the vendor and tne acceptance method referred to






1 INTRODUCT 1OW

The NRC's Vendor Inspection Branch assessed Consumers Power Company's (CPC's)
efforts to improve programs for procuring and dedicating commercial-grade items
(CGls) used in safety-related cnplications. The NRC staff reviewed the cpPC :
program Lo assess its compliance with Appendix 8 to 10 CFR Part 50 and to
assess the status of implementation of the Nuclear Management and Resources
Council (NUMARC) procurement initiatives for the Palisades Nuclear Generating
Plant (PNGP). The staff performed the assessment from May 13 to May 17, 1991,
at the Jackson, Michigan, office of CPC anu the PNGP site, located at Covert,
Michigan. 1In performing the assessment, the staff made observations, held
discussions with the licensee's managers and corporate and site personnel, and
reviewed records and procedures for the )icensee's procurement and
commercial-grade dedication program,

The NRC staff is conducting assessments at selected licensees' facilities to
review their implementation of improved programs to dedicate (Gle and to assess
the improvements made in the areas covered by NUMARC's comprehensive procurement
initiative. This initiative, approved on June 28, 1990, by the NUMARC Board of
Directors, directed )icensees to .eet the guidance provided in Electric Fower
Research Institute (EPRI) NP-5652 and to review and strengthen their procurement |
programs in accordance with specific guidance provided in NUMARC 90-113. :

The specific areas reviewed and the team's observations are described in
Sections 2 through 4 of this report, Section 5 describes the conclusion<,
strengths, and weaknesses, and Section 6 describes the exit meeting. The
Appendix is a 1ist of the persons contacted during the assessment.

2 COMMERCIAL-GRADE DEDICATION PROGRAM REVIEW

The assessment team reviewed CPC's programs and related commitments associated
with the implementation of the NUMARC initiatives, including the program for
procuring and dedicating CGls used in safety-related applications at the PNGP,
“Dedication” is the process by which an item, not manufactured and supplied
under an approved 10 CFR Part 50 Appendix B QA program, is verified to be suit~
able for use in a nuclear safety-related application. A commorcial-grade dedi-
cation program must be conducted under an Appendix B QA program because it con-
sists of activities affecting quality.

2.1 Procurement Process and Procedures

The procurement process for the PNGP was described and prescribed in a hierarchy ‘
of procedural documentation beginring at the CPC corporate level with the Nuclear ,
Operations Department Material Management Standard (NODS) MO1, "The Procurenent

Process," which governs the overal)l procurement process for all the CPC nuclear

plants. The team reviewed the currently effective revision of this standard,

Revision 20, Apri) 12, 1990, which added the first reference in this document to

EPR] NP-5652. 1In Section 5.3.1, the procedure addressed the use of acceptance

plans in addition to or in conjunction with a receipt inspection. The acceptance
methods described in Section 5.3,2 were receipt inspection (in conjunction with a

review of the supplier's document); certificates of conformance or certificates



of compliance; source verification; and post-installation test, The

procedure described the circumstances under which this method would be
appropriate for verifying acceptance by certificate of conformance as being
similar to those circumstances under which receipt inspection could be used. A
receipt inspection could be used when the ftem 's simple in design and involves
standard materials, processes, and tests. Although on this basis the procedure
discouraged the use of certificates of conformance, it did not recognize the
actual circumstances under which it may be preferable, or at least more practi-
cal, to accept certain attributes of an item on the hasis of certificates of
conformance, if adequate supporting documentation is provided when required, and
if the validity of all the documentation including the certificates of confor-
mance 1s adequately verified before placing the item in service. Although the
procedure did address inclusion of supporting documentation when required, it
included the following note pertaining to acvestance of certificates of
conformance:

The evaluation of the supy « r's ability to provide a valid
Certificate of Conformance Compliance need not be completed at
the time the order is placed, and need not be completed in order
to accept and use the items.

The note also required that the evaluation be completed in a timely manner and
commendably included the effects on past procurements. However, allowing the
use of unvalidated certificates of conformance for accepting and using items in
safety-related applications is inimical to ensuring the suitability of the
#pplication,

Section 5.3.2.¢ described the cir-umstances under which the licensee should
verify the source. Some of the conditions given were appropriste, but the pro-
cedure included the statement "when the Quality of commercial, 'off the shelf,"

<ems ordered without imposition of QA program requirements on the supplier can-
Ot be verified by receipt inspection, source verification shall be applied. "
Although this may be one condition under which source verification may be appro-
priate, this provision of the procedure excluded the use of commercial-grade
surveys which may be acceptable under similar circumstances. This method is not
recognized elsewhere in the procedure.

Secvion 5.3.3 dealt specific liy, but superficially, with commercial-grade
dedication. It stated, in part: “Suitability and dedication of a commercial
grade itea for a safety-related application may be accomplished by any one of
the following: a. Like=for-)ike replacement: .. . b. Alternate replacement:. . .c.
First-time procurement:. . . " Although it was not clear how suitability was to
be verified, the section reasonably described the distinctions between these
types of procurements, but did not explain how an item was determined to be
Tike-for-like.

The assessment team concluded that NODS-MO1 did not provide an adequate frame-
work, consistent with 10 CFR Part 50 Appendix B, GL 89-02, or EPRI NP-5652,
within which CPC could implement acceptable programs to dedicate CGls for use
in safety-related applications at its nuclear power plants,

PAP 10.03, "Procurement of Materia),"” governs the overall procurement process
for the PNGP. The team reviewed the currently effective revision of this proce-
dure, Revision 8, of December 27, 1989. The team found that Parvagrapi: 4.5 cor-
rectly defined “critical quality characteristics” in a similar manner to that in
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which the term was defined in NODS-MO1, However, in practice, not al) critical
characteristics mest be verified.

This procedure also defined the PNGP quality classificatiens for procurement,
Procurements of items intended for safety~related plant applications from a sup-
plier with an approved 10 CFR Part 50 Appendix B QA program, and who accepts the
reporting responsibilities of 10 CIR Part 21, are designated class "Q" procure-
ments. Procurement of items for safety-related applications from commercial-grace
suppliers (who may be 1isted in the ECCSL when the items meet the definition

of & CG1 in 10 CFR 21.3(a)(4)(a-1) are designated class "CQ" procurements.
Nonsafety-related procurements are designated “NQ," and certain of these which
involve special considerations such as seismic and environmental qualification,
special shielding or enclosures, or fire protection are designated "AQ" because
they carry augmented quality requirements. Also, certain radwaste systems and
componer *s have special requirements and are treated as safety-related.

The two major phases of the procurement process before receipt are the technica)
review of the procurement documents and the QA review. Section 4.8 did not
define QA review, but only stated which group performed it. Section 4.9 ad-
dressed the dedication plan, stating that it can include basic receipt inspec*
tion, testing, certification, and verification of critical characteristics. Al-
tnough this term is used elsewhere in the industry, it was not defined for the
PNGP. This section introduced the first of many ambiguities and inconsistencies
invelving terms and their definitions. This section also used the "acceptance
method worksheet" referred to e¢lsewhere in the PNGP program procedures as an
acceptance plan worksheet (APW) and "dedication plan agreement’ referred to else-
where ia the program simply as a dedication plan (DP). Section 6.3 discussed
the determination of safety functions and quality characteristics, but PAP 10.03
did v %+ require documenting the technical evaluation associated with the safety
classification replacement parts. Attachment 5 to PAP 10.03, "Technical Review,"
provided the only guidance, merely asking 1f the item was safety-related. Al=
though @& licensee had not yet implemented PNGP's new procedure which covered
technical evaluation and safety classification, the asressment team's review

of a draft version is discussed in Section 2,2 of this report.

Attachment & also provided three means of specifying the acceptance methods to
be employed in any given procurement:

0 Section 2.A Noteli-es = instructions for a receipt inspection that was
documented either in the purchase requisition (an Authorization to Purchase
or (ATP)) or in a document used to requisition material from stock to be
dedicated (an Authorization to Add, Delete, or Redescribe Stock ltems, Form
1069). Notelines may or may not appear on the purchase order (PO).

0 Section 2.8 Acceptance Plan Worksheet - used for multipie acceptance activi~
ties such as material analysis, source surveillance, receipt inspection, or
bench testing, which are all to be listed on the APW. This worksheet could
be used in conjunction with & DP. The inspectors noted that the form used
as the APW provided for documenting the quality characteristics and asso~
ciated acceptance criteria, but not critical guality characteristics.

0 Section 2.C Dedication Plan - used to perform verification activities for
a CG! after the licensee performed a receipt inspection specifying post-

receipt inspection activities such as installatiun tests, system hydrostatic
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The tesm reviewed the other principal document governing aspects of procurement
and dedication, MMP 10, Revision 1, of July 26, 1989, and identified the
following deficiencies:

0 The references in this procedure did not include EPRI NP-5652 or GL 89-02,

0 Paragraph 4.14, in the Section “Definitions," defined "critical character-
istics," differently from the definition in PAP 10.03. It was defined as
those critical or functional attritutes of an item that are necessary to
ensure fitness for use. However, the paragraph then allowed them to be
selected from the quality characteristics identified in PAP 10.03.

0 In Section 1.A of Attachment 3 to MMP 10, the licensee listed the following
types of acceptance methods that arve "rnz:mally used” for "Q" material and
equipment and “may include:" (1) engineering document review, (2) source
verification, (3) receipt inspection, (4) receipt inspection documented in
a valid certificate of conformance, (as opposed to APW) and (5) DP with
¢ritica)l characteristics to be verified by the "user department” at time
of installation. The assessment team could not determine the manner in
which critical characteristics would be verified through APWs or DPs for
"Q" procurements, that is, to nrocure basic components, not CGls. Para-
graph 1.B, which was supposed to cover CGls, "CQ" materials, and equipment ,
stated that acceptance methods normally used are the same as for "Q" mate-
rials and equipment. while this may be true in practice, this erroneous
statement fails to recognize the fundamental distinctions between
Appendix B manufacturers and commercial-grade suppliers,

0 Attachment 4 to MMP 10 proviced a sample APW and the instructions on com*
pleting it. The instructions specifiec guality characterisiics but did ruot
require the licensee to identify safety functions or .ritical characteris
tics. Although space was provided for listing the acceptance criteria, thy
procedures did not require, nor provide space for documenting the test or
inspection results, and did not require or provide for documenting the
traceability of such results to the item itself.

Appendix B to 10 CFR Part 50 (in particular, Criteria 111 and VII) requires

that licensees ensure that al) material, equipment, and services are suitable

for their safety-related applications. Therefore, the licensee must (1)

identify the important characteristics for each item required to assure that

the item will perform its safety function; (2) establish methods of verification
and appronriate acceptance critsria; and (3) document the verification of
conformance to these criteria to provide reasonable assurance that the items

will perform their safety func'.ions under all design basis conditions. Therefore,
the PNGP dedication program shiuld satisfy these criteria for Chls.

However, upon reviewing the program and the ‘mplementing procedures and holding
discussions with the PNGP stafi, the assessment team concluded that it was
CPC's position and practice that not all of those characteristics identified as
critical (defined appropriately in CPC procedures as those essential Lo safety
function) need be verified but rather, only those necessary to show that the
item received is the item specified. The NRC position is that the )licensee
needs to verify all critical characteristics which are essential to the
performance of the item's safety function to assure that the item received is
the item specified.

o
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Finally, the program procedures did not provide for establishing documented
verifiable traceability of CGls to their OIM.  Such traceability s important
both to hep identify counterfeit and fraudulent material and to demonstrate
that the information supplied by the vendor applies to the actual items
received. OEM information of concern includes qualification type testing;
production sample destructive testing; and information on the history of
changes to the design, material, and manufacturing process. This is of
particular significance to the licensee for PNGP because it often verified
acceptance by verifying the critical characteristics under the current program
as implemented against information and documentation supplied by the vendor,
including certificates of conformance and engineering documents,

2.2 Draft Technical Evaluation Checklist

The licensee developed PNG''; draft technica) evaluation checklist, Revision
Oratt 4 of Attachment 2 to PAP 10.04, using the guidance of EPRI NP-6406,
"Guidelines for the Technical Evaluation of Replacement Items in Nuclear Power
Plants (NCIG-11)," which has not been endorsed by the NRC. In reviewing this
draft checklist, the assessment team identified the following deficiencies:

£:8:1 Section 6.1 of the checklist contained three criteria for determining
if a replacement item could be considered "like=for-1ike." The check~
liet stated that any one of these criteria was sufficient for a 1ike-
for=like determination. The like<for-like criteria were as fo)lows:

(#) >ame as original, same manufacturer, same internal
controls, same supplier (an identical ftem); or (b) ldenti=
cal item, purchased from alternate supplier; or (¢) Manu~
factured by another manufacturer, to the same design and
industry standards, and under at least as stringent
controls as was the original,

The first of these criteria corresponded roughly to part of the
definition of like-for-like given in GL 91-05: the item was pur-
chased at the same time from the same supplier as the itsm being
replaced. The second criterion corresponded to the second of three
procurement scenarios listed in Section 3.5 1.1, "Like-for-Like
Evaluation,” of EPRI NP-6406 that this EPR] report describes as ones
that “do not affect the validity of the "Like for Like" determination. ®
However, PNGP's third like-for-like criterion (6.1.¢), although roughly
corresponding to the third NP-6406 1ike-for-like procurement scenario,
was nol an appropriate criterion for a like=for-like determination.
Merely manufacturing to "industry standards" according to NP-6406, or
even to "the same design and industry standards" according to the

PNGP checklist, does not guarantee that the items will be identical

in form, fit, function, including fabrication processes and materials.
As stated in GL 91-05, a like-for-like determination could be made if

IR .

the items were procured from the same vendor at the same time. Otherwise,

the licensee must verify that the design, materials, or manufacturing
processes have not been changed since the items being replaced had
been procured. This verification may be difficult when the replace~
ment item was purchased at a different time from a different
manufacturer,
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2.2.2

Section 3.0 of the checklist contained two tests for determining if
any given function of a part of a saiety related component should
frself be classified as safety-related. The first test (3.0.c) was

to determine if any of the functions of the part (required to be
listed in Table 3.1 of the checklist) is active or passive, as defined
in PAP 10.04. If active, then that function was considered to be
safety-related and the checklist, operating as a logic tree, sent the
reviewer to section 4.1 which designated the part as safety-related
1f the function was determined to be passive per Section 3.0.d, then

a failure modes and effects test was applied, fach failure mode (1o
be listed in Table 5. 1) was evaluated for its effect on the part's
parent component and for its effect on the performance of the safely
function of "any other component.” 1f there was no effect on the
parent component (only), the classifier or reviewer was sent to Sec-
tion 4.2 where the part was designated nonsafety-related. If it was
detr ‘ined, however, that a passive failure mode could prevent *he
pare.t component (or "any other component') from performing its safety
function, then the checklist directed the reviewer to Section 4.1
where the part would be designated as safety-related,

Section 4.1, in addition to designating the part as safely-related,
contained the three tests for meeting the 10 CFR Part 21 definition of
a CG1 for procurement purposes However, Section 4.2, which designated
the part nonsafety-related, stated, in part: "If it [the part) could
prevent some other component (nut its parent component) from performing
a safely related function, ..the item must be purchased AQ." However,
as stated, Section 4.2 directly contradicted the provision in Section
3.0.d that with a passive failure mode affecting a safety function of
the parent component or any other compenent, the part would be classi
fied safety-related (i.e., to be purchased "Q" or "CQ"). while it s
recognized that this statement in Section 4.2 should not logically be
encountered if the determination were made in Section 3.0.d that any
passive failure mode of the part could affect any component's safety
tfunction {thus sending the classifier to Section 4.1), ts presence

in contradiction to Section 3.0.d, created an ambiguity in which the
checklist effectively directed two mutually exclusive dispositions of
the part under the same condition. The assessment team found that
ambiguity could result from the qualifier added in Section 3.0.d that
included "any other component" in the conditions for determining that
the passive failure mode would render the part safety-related Never-
theless, if the intent of Section 4.2 was to exclude parts with pas-
sive failure modes affecting other than the parent compenent from the
category of safety-related (i.e., "AQ"), then the condition in the
second test under Section 3.0.d was misstated by including "any other
compenent.” Conversely, if the intent was to classify parts with such
passive tailure modes (affecting parent and/or any other component) as
safety-related, then the statement in Section 4.2 was inconsistent and
it would be impossible to comply with the provisions of Section 4.2
without vielating Section 3.0.d.

26
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2.2.13

2.2.4

.2.8

Section 5.0 provided for determining the part's “critical characteris-
tics for design,” presumably as defined in EPR] NP-6406 on which the
licensee claimed to have based draft procedure PAP 10.04. However
this section was inconsistent with NP-6406 1n that it provided for
consideration only of the passive failure modes in determining the
critical characteristics for design. In 3ection 5.0.¢, the |icensee
equated these modes with "design characteristic(s) (resistance to fail-
ure) [sic) which will provide assurance of the part's capability to
perform its safety function.” The mere resistance to these passive
failure modes alone does not dquarantee successful performance of any
active safety functions. In additian, this provision excluded the
identification of the critical characteristics for design that would
be derived directly from those active safely functions in addition to
those related to resistance to passive failure modes as called for in
Section 3.4 of EPR] NP-6406

Section 4.2, designated the part as nonsafety-related and commendab 1y
contained certain operability and reliability considerations that are
often overlooked for nonsafety-related components and their parts,
These considerations include seismic and environmental qualification
and special shielding or enclosures. While these considerations can
be imporiant for certain noncafety-related equipment, they are of pri-
mary importance to safety-re.ated equipment. However, the checklist
did not provide for including these considerations in determining the
critical characteristics to be derived from safety-related functions.
Although the paragraphs addressing the seismic and environmental
aspects in Section 4.2 called for checking the corresponding box in
Table 3.1 (shielding/enclosure has no box in the table), if a part
were classified safety-related, the classifier properly following the
steps should not get to Section 4.2. Thus, these items would not be
considered for safety-related functions.

Used in conjunction with Attachments 1 and 3 to PAP 10.04, the Attach-
ment 2 technical evaluation checklist would lead the procurement parts
classifier or dedicator to select from the list of critical charac-
teristics for design only those critical characteristics for acceptance
that would provide reasonable assurance that the ftem received is the
item specified. Although the licensee need not verify all design
characteristics of an item, the licensee must verify all those essential
to the performance of its safety functions and to its suitability for
its safety-related application under all design basis conditions.

2.3 Pre-1990 Program

To assess the progress that the licensee for PNGP claimed to have made in
improving its procurement and dedication process since 1987, the team reviewed
two previous revisions to PAP 10.03: Revision 6, of April 4, 1988, and Revi~
sion 7, of December 4, 1988. The team found that Revision 6 mentioned CGls in
the context of their 10 CFR Part 21 definition but did not Jddress commercial-
grade dedication,
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Revision 7, approved after EPR] issued NP-5652 in June 1988, referenced this
document in its final draft form. Revision 7 defined the CPC terms “quality
characteristics” and "critical guality characteristics,” defining "critical
guality characteristics" as those guality characteristics which, when verified
as acceptable, provide reasonable assurance that the item will perform its
intended functions. Nevertheless, the procedure only superficially addressed
the process of performing commercial-grade dedication in Attachment 5, "Technical
Review," which simply required that guality characteristics and critical quality
characteristics be determined or verified and that acceptance methods be deter-
mined, While some examples of critical characteristics were provided in
Attachment 6, the team found no means by which to document the process formally.
The licensee had revised PAP 10.03 and MMP 10 to incorporate the guidance of

EPR] NP-5652 and to respond to internal QA audit findings. MHowever, the licensee
had not corrected the fundamental cause of those findings.

In summary, the team identified several weaknesses in the procurement and
dedication program as described and prescribed in currently effective procedures.
The most significant weakness was the slow progress in improving the program in
accordance with the first phase of the NUMARC procurement initiatives to be
implemented by January 1, 1990. The team noted that CPC had identified concerns
similar to those raised during this assessment previously in several internal

QA audits performed by CPC since 1988,

2.4 Material Receipt, Documentation and Procedure Control

The licensee perfarms receipt inspection of CGls (scheduled for dedication) at
the PNGP in two phases. In phase one, the licensee reviews purchase documents
before releasing them for planning inspections. In phase two, the licensee
inspects the item after receipt, which is controlled by MMP 30, "Receipt Inspec-
tion," Revision 2, Decembar 12, 1990. Upon receiving procurement documents for
Q, CQ, and AQ items, the receipt inspector or assigned material management per-
sonne] prepare @ receipt inspection checklist (RIC) identifying receiving
inspections to be performed based on infarmation obtained from procurement doecu~
ments. All receipt inspections performed must be identified on procurement
documents and may include notelines, reference Lo generic receipt inspection
plans (GRIPs), acceptance plans, or other instructions. 1f a DP has been pre-
pared for the tests following the receipt inspection (and usually after instal-
lation), the preparer will note the DP on the RIC. Before completing the RIC,
the preparer will compare the various procurement documents for agreement with
the ATP and identify any discrepancies to the initiator for resolution. 1If a
package is rejected during the review process, the package is placed on hold
until the discrepancies are resolved. If the information agrees, the reviewer
stamps the purchase documents, initials and dates indicating acceptance, and Lhen
completes the RIC, which is reviewed and approved by a certified Leve! Il receipt
inspector. Section 5.2.2.a of PNGP Procedure MMP 30 provides for the licensee
to begin completing the RIC after receiving the item but does not describe the
specific conditions for this practice. All incoming shipments are first
processed by the material management stock clerk who reviews the shipping and
delivery instructions on the PO to determine if any special conuitions apply to
the item. Inspections, if reguired, are performed in accordance with the
requirements of the RIC. Section 5 2.2.d of MMP 30 provides detailed instruce
tions for reviewing certificates of conformance but does not address the reyview
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those items that are not within the scope of the Q-list and are not processed
through QA reviews and receipt inspection. If the licences _an not determine
the Q 11st status of a component, siructure, or other item, or desires a change
to the Q 'ist, a request is processeu in accordance with MMP 9. 30, "Q-List
Revision 6, of January 24, 1990, to initiate ihe necessary rev.ews and changes.
However, the reque.t is not reguirec tor tpare parts or for equipment below the
component level because equipment at this level is not included in the Q 1ist or
the PNGP database.

The asessment team reviewed the PUGP program reguirvements for parts classifi-
cation including the requirements for documenting the analysis and evaluations
supporting the classification process. Section 6.3 of PAP 10.03 required that
the originator rf procurement documents determine the safety-related functions
and a prelim lassification of the item to be purchased in accordance with
PAP .30 and v - ted that the technical and QA reviewers will formally deter-
mine the procurement classification. The procedure stated that the classifica~
tion of parts cnd subcomponents depends upon the safety function of the parent
component, The team noted that the procedure did not require the licensee to
document the technical evaluation. Section 7.3 specified only that the techni-
ca) reviewer know the technical and quality requirements for the item being pur-
chased and know who has access to pertinent information. Section 7.3 also stated
that the originator shall assist the technical veviewer in completing the final
"et, "CQ", or “NQ" procurement classifications. Attachment 5 contained Lhe
requirements for performing technical reviews and provided guidance to the
reviewer for determining the classification of the item. Section 7.4 addressed
the QA review of procurement documents and required that the QA reviewer deter-
mine the classification of an item in accordance with MMP 10 Attachment 1 of
MMP 10 provided the QA reviewer the same guidance for determining the classifi-
cation of an item as provided Lo the originator of the procurement documents.

The assessment team concluded that a weakness existed in the parts classification
process in that the procedures incorporated !ittle of the guidance contained in
Appendix 8 of EPR] NP-5652 and Sections 3.2 and 3.3 of EPR] NP=6406. PNGF pro-
cedures also failed to address a number of the essential elements of the classi-
fication process such as the item's failure modes and the effects of these
failure modes on the parent component and on surrounding components.

The assessment team interviewed two PNGP senfor engineers and concluded that

they were familiar with most of the elements that should be considered when per-
forming a technical evaluation to classify an item. The team noted that the

basis for the eva.uation was not documented because PNGP procedures only required
the licensee to identify the classification of the part and the evaluator's sig-
nature approving the classification. Criterion 111 of Appendix B applies to
changing an item's classification from safety-related to nonsafety-related or

in performing the initial technical evaluation to determine a part's classification,

2.6 Commercial-Grade S:pplier Selection, Qualification, and Surveys

The NRC assessment team reviewed the process of selecting and gualifying
commercial-grade suppliers used for FNGP procurements. QADP 7.5 provides the
requirements for qualifying suppliers and performing commercial-grade surveys,
The assessment tesm also reviewed Revision 1 of QADP 7.5, approved on April 19,
1991, with an effective date of June 19, 1991, to determine the progress made by
the licensee in this area.
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2.6.2 Supplier Qualification and Surveys

The Supplier Evaluation and Corrective Action (SLCA) section of CPC's QA
department, located in Jackson, Michigan, performs and evaluates commercial«
grade surveys based upon the needs identified by materials management Before
1989, CPC performed only programmatic and broad-based surveys and audits. From
late 1989 until the end of 1990, the licensee considered many of the elements

of EPR] NP-5652 when performing commercial-grade surveys, but did not achieve
full compliance unti) early 1991, PNGF personnel stated that by June 1991, the
ECCSL would be replaced by the Commercial-Grade Suppliers [ist (CGSL) which will
identify the suppliers surveyed and the item and the specific chavacteristics
that can be verified using “PRI Method 2. PNGP's existing program should be
strengthened by implementing the CGSL. However, the team noted that neither
Revision 1 of QADP 7.5 nor any other PNGP procedure addressed the control or use
of the CGSL. The licensee noted that the procedure only required that suppliers
be surveyed triennially 1f they actually supplied components within that period.
However, the procedure had no provisions by which to perform periodic annual
evaluations to evaluate the supplier's performance.

The assessment team reviewed the following commercial-grade surveys to determine
i1 the reguirements of QADP 7.5 were being effectively implemented:

(1) E)1is & Watts survey of spare parts for heating, ventilating and air
conditioning (MVAC) eguipment, May 9, 1991

(2) John Crane, Incorporated, for mechanical shaft seals, April 12, 1991
(3) Moore Products Company for pressure regulators, April 4, 1991

After reviewing the surveys, the assessment team concluded that additional
procedural guidance was necessary to address the methods used to confirm and

document that a supplier (including 1ts subsupplier) is controlling and verify~
ing critical characteristics.

The team found that muct of the discussion contained in the surveys reviewed
described the process based on reviews of procedures and programs and not on

actual observations of the work activity controlling the critical characteristic.

A review of the QA program and procedure: may not be surficient for confirming
that the selected CGl's critical characteristics are properly controlled. For
example, the E111s & Watts survey described the manner in which the material,
dimensions, rating, and part number should be controlled and verified. However,
the CPC survey team did not observe any design evaluations, nuclear fabrication
activities, inspections, receiving activities, or review records for these
activities. The CPC survey team did not review or discuss the performance of
engineering evaluations and design contro)l measures to determine the form, fit,
and function of spare HYAC parts not meeting the requirements of the uoriginal

equipment drawing.

The surveys reviewed also indicated that some suppliers audited their subsup+
pliers, maintained approved supplier 1ists and accepted certificates of confor=
mance. An audit or commercial-grade survey which enly confirms that a supplier
has established & gquality assurance/control program and procedures to piovide
requirements for controlling, reviewing, and auditing supplier's subsuppliers,
may not be an adequate basis for concluding that a subsupplier is adequately
controlling the item's critical characteristics. If a subsupplier is verifying

13
32




e e i

& critical characteristic and the purchaser is taking credit for this verificar
tion through 1ts prime supplier, (PRI NP-5652 specifies that the purchaser con-
firm that the critical characteristics are being controlled. The assessment
Leam noted that the method used by CPC to confivm that each critica) character:
Tstic was being controlled was not ¢learly identified and documented in Lhe
survey reports,

The assessment team concluded that the licensee had » +11 defined and controlled
116 use of third party audits. C(PC uses these audits for maintaining its Appen~
dix B suppliers 1ist and will use third party commercial-grade surveys tn support
its CGSL. QADPs 7.2, 7.5, and i8.2 provide requirements for screening rd
party audits and surveys and, 11 properly implemented, should provide assurance
that they are acceptable for use in Lhe supplier gqualification process. The

Leam noted that when adverse findings or discrepancies arve identified, materials
management reviews the documents for the effect on past procurements.

2.7 fFraud Detection

When the NRC conducted the assessment, the icensee had not yel implemented its
program for detecting fraudulent material, "Procurement Misrepresented Products
Detection Program.” which contained six major elements: investigating issues,
assessing procurement annually, assessing nonconforming material ceports (NMRs)
annually, testing, visiting suppliers, and disseninating inferwation. The team
hoted that the licensee had recefved NRC Information Notice CIN) B9<70, "Pos~
sible Indications of Misrepresented Vendor Products," including Supplement 1,
and had processed It along with GL B9-02.  PNGP perscnnel stated that the
licensee had incorporated the i{nformation contained In the GL inte the fraud
detection program. The team reviewed the receiving inspection and procurement
pro?roni. interviewed PNGP personnel, and found that the |icensee was ot yet
implementing the program. The team also reviewed Revision 2 of the program. of
July 16, 1990, and found that 1t did not specifically address receipt inspection
which is a major component of fraud detection as noted in IN B9-70 and GL 89-02.
The team also noted that PAP 10,03 and MMP 30, “Receipt Inspection," did not
completely address the issues contained in these documents. PAP 10. 03 provided
the only specific guidance on fraudulent products and stated, "Molded case cir-
cult breakers shall be purchased as new, with traceability to the manufacturer
Additionally, attactments to 3 of the 30 GRIPs reviewed (GR=E05, GR-E1]1 and GR+
MO6) also provided guidance for detecting fraudulent products during receipt
inspections. Personnei perfarming receipt inspections had received some offsite
training concerning fraudulent materials but no onsite training existed in this
area. C(PC participates in the joint audit process of the Nuclear Utitity Pro~
curement Issues Council and the Institute for Nuclear Power Operations.

2.8 Review of Procurement Packages

The NRC assessment team reviewed several procurement packages to determine if
the Ticensee had implemented the necessary procedural controls Lo ensure that
quality characteristics, identified in the DPs and APWs . were corvec* s trang-
Tated into the procurement documerts

2.8.1 OF 90-M-007, February 14, 1990, dedicated an air filter for a valve
aperator, The guality characteristic that directly affected the air
filter safety function was listed as guantity of flow. The specified
means of verifying this qualitv characteristic was to stvoke the valve
according to procedure ESS-M-8 or the installing work uvrder.
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1902 and 1903 were supposed to be type H12-3 switches. The
file contained no evidence of an enginecring equivalence evaluation.

The safety functions listed on the DF were very general, and the
guality characteristics and the critical characteristics restated the
item's safety function of temperature indication and switch actuation.

The licensee had not yet performed preinsta)lation calibration checks
but would perform these just before use. However, the procedure to
be used and identification of the referenced calibration sheets was
not listed.

R R R R R R T R R REE=,

The receipt inspection report referenced GRIP £0512 which was not in
the file. The review of a sample GRIP E05-12 indicated that seismic

and/or environmental qualification for these items were to be verified,
but there was no documentation in the file to support this. :

2.8.7 DP 90-£-032, October 3, 1990, dedicated Teledyne, type 256L100-80, big
beam, emergency 1ighting units (ELUs) purchased from Englewood flec
trical Supply in Jackson, Michigan, under PO 2004-6279-CQ for use in
various emergency lighting locations throughout the plant. The file
included a copy of work request 137103 and work order 24001277 (com=
pleted August 24, 1990), which dccumented the installation and testing
of one of the units as plant e v ipment number ELU~1. The team reviewed
this file and identified the '.''owing discrepancies:

The AMMS printout indicated that the model number of the beams used
was 256L100-80 as opposed Lo the 256L100-80 used in the PO. 1he file
contained no other information to resolve this discrepancy.

S e L

The quality characteristics were incurrectly and fncompletely stated !
under Ttem 5 uf the DP in that the entry was a description of the
voltage test with some unclear acceptance criteria as opposed to a
statement of the quality characteristics such as the charging voltage
and the battery voltage under load with alternating current (ac) power
off.  Not mentioned were such important lighting characteristics as
the minimum 1ight intensity (or average incident light in target area)
at the Towest allowable battery voltage, or at end of minimum reguired
operating time (the work order indicated an 8.% hour “duration test"):
and area required to be illuminated,

i e

Under Item 6 of the DP, only voltage verification and a functional :
check were reguired to be verified. It was not clear how this would :
provide reasonable assurance of the item's ability to adequately
perform its safety function,

The acceptance criteria listed in Item 7 of the DP basically restuted
what was listed in Jtem 6, substituting that the “light will have to
light per Technical Specification AE-5%" for “work with ac power off"

as in Item 6, which has the same meaning, except that the specification
actually consisted of a functional check and a light-aiming check for
each light, This file did not contain the acceptance criteria for the

-
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voltage checks listed inappropriately in Item %, and did not contain
the operating time requirement listed in the work order. The work
order also stated that Technical Specification AL-5A was to be pers
formed but this was not mentioned in the DP. The team noted that no
light intensity acceptance criterfa were listed, nor was it fdentified
as a quality characteristic,

. ltem 8 of the DP should describe the manner in which the critical
characteristics are to be verified. Item 8 should include references
to procedure numbers and other elements. However, ltem 8 listed only
Technical Specification AE-5 which verified only that the 1ight comes
on with ac power off and that the unit was properly aimed. The speci-
fication did not reguire the licensee to verify the vollage or
operating time.

¢ The team reviewed Work Order 24001277 and Work Request 137103 for
replacing ELU-1 and found that procedure SC-#7-364 was used, but it
was not mentioned elsewhere in the file. The work order was signed off
as completed and released on August 24, 1990, yet the narrative under
the summary of work performed se.tion stated that Technical Specificas
tion AE=5 should be performed. The work order included no entry indi-
cating that these had been completed and that the 6.2*volt direct cur~
rent (vdc) load voltage check had been completed, The work order also
stated that the licensee had measured a 6. 5-vdc float voltage but did
not indicate the gualit: characteristic to which this voltage corres-
ponded. 1t was notes ti..t no electrical checks of the transformer
were required that would not be verifiable indirectly by the charge
voltage such as insulation resistance and there was no indication that
the licensee had considered the shi~f life of the battery. Also, this
file contained no documentation to  uppurt the traceability of the
parts to their OfMs or of the cons &ration of seismic or environmental
qualification issues.

The assessment team also reviewed APW packages 90~047, 90-064 and 90-142 in

which the licensee had procured and accepted CGls for safety-related applica~

tions in 1990. The APWs identified the quality characteristics and the accep~
tance methords for the items. The licensee performed standard receipt inspections
and reviewed documents for acceptance. The licensee also verified the quality

characteristics by reviewing the PO, the item tags and markings, and a

certificate of conformance from the supplier, The packages did not indicate
source verification and did not require post-receipt testing. The assessment
team considered the quality characteristic determination to be genevally adequate,
however, the verification methods were weak. further, the licensee had not
identified the safety classification and function of the item in the APwWs.

In summary, the team found that the licensee h d not identified clearly and can~
sistently the safety functions specific to the particular application. The
licensee had not adequately identified the critical characteristics as dictated
by safety function and had not selected all of :these for verification. The
licensee had not always adequately performed ac eptance testing to verify those
characteristics that were selected. Standard receipt inspection consisted of
verifying markings, such as part number, and visually examining the item for
conformance to the PO. Many of the DPs only included a standard receipt
inspection and an operability test for dedication.

17
36







T ——

president of Nuclear Operations commissioned the current internal procurement
self-assessment and the plant wanager participated on NUMARC's Nuclear Plant
tquipment Procurement uorkin? group which initieted the NUMARC procurement ini-
tiatives, In May 1991, the licensee added several more persornel, including
degreed engineers, te the material management staff and the corporate supplier
evaluation department, MHowever, due to the recent steam generator replacement
outage, the licensee had not devoted sufficient management attention to develop
and implement an effective program.

3 PROCUREMENY TRAINING PEVIEW

In 1988, the licensee provided initial training on the PNGP procurement program
and the use of 1ts procedures., Since that time, the licersee has provided sup-
plemental trainin?. At the time of the assessment, the licensee had not devel-
oped a formal training course on procurement and cormercial-grade dedication,
However, the self-ascessment has prompted the licensee to begin plarring a formel
course on procurement scheduled for late 1991. Details on the courte content
were net svailable at the time of the assessment.

Late in 1968 before implementing PAP 10,03, the licensee provided about 30
personnel with training on this procedure which implemented the program, Since
then, the materic)s management group has mede several presentations to plant
personne! on the procurement and commercial-grade dedication process. This
group rade one of the presentations in response to a QF eudit finding, Members
of the procurement engineering group have attended industry seminars and wor k-
shops on commercial-grade dedication, Several system engineers who were origi-
nators of the DPs indicated to the NRC assessment team that they were familiar
with the program anc¢ its procedures, However, PNGP personnel interyiewed during
the MPC assessment had limited knowledge of the commercial-grade dedication
process, as outlined in EPR1 KP-5652 and GL 89-02.

Corporate QA personne) from SCCA, who perform vendor surveys, reqularly attend
industry seminars and workchops on comnercial-grade dedication and perforn indi-
vidual study of the ‘ndustry's initiatives. The CA personnel received this
training even though many of them have helped to develop the industry's procure-
ment initiatives. Members of the SECA group interviewed during the NRC asscos-
went appeared knowledgestle of the commercial-grade dedicetion process as out-
1ined in EPRI NP-5657 and GL 89-02.

4 IMPLEMENTATION OF MUMARC COMPREMENSIVF PROCUREMENY INITIATIVE

The assessment team reviewed the status of CPC's inplementatinn of the HUMARC
comprehensive procurement initiative (CP1) as described in NUMARC 90-13, "huclear
Procurement Program lmprovements," approved by the NUMARC Board of Directors on
June 28, 1890, This initietive commits licensees to assess their procurement
programs und take specific action to strengthen inadequate programs, The CP1
calls for licensees to complete their review by July 1, 1961, and to complete
implementation by July 1, 1992. These guidelines are summarized in the enclosure
to a commission paper, "NUMARC Initiatives on Procurement" (SECY 90-304),

August 24, 1990,

On January 11, 1991, the licensee's Support Services virector of the Nuclea
Operitions Department (NOD) {ssued a mewora Jum, "Procurement Self-Assessment,”
to the NOD Vice President and the plant gereral manager proposing te establich
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CRGANT ZATION:

REFORT NO. @

ORGANT ZATTONAL
CUNTACT

INSPECTION BASES:
INSPECTION SCOPE:

PLANT SITE
APPLICABILITY:

R R R L T N EEESSEEESrwr—

GENERAL ELECTRIC COMPANY
WILMINGTON, NORTH CAROLINA

99900003/91-01
Ganera) Electric Company

Nuclear Fuel and
Manufacturing Facility

Attn: Mr, W. Ogden, Acting Manager
Post Office Box 780

Wilmington, North Carolira 28402

Mr. James W, Carrier, Jr., Manager
Customer Service and Quality Audits

Nuclear fuel assembly supplier.
Novembey 18-22, 1991

q:u.hl Proﬁoeu Eim

Verdor Inspection Brarch (VIB)

Ramon L. Cilimberg, VIB
Ronald K. Frawm, Jr., VIB

10 CFR Part 21 and 10 CFR Part 50, Appendix B

Review plant operations and General Eleci.:. 's Nuclear
Fuel and Components Manufacturing Facility (GE NF&OM)
Quality assurance am, Also, follow up on
previous inspection findings and review GE NFEOM
procurement. and dedication program.

Nurerous Boiling Water Reactor (BWR) sites,
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control rods and core syyport pieces. This inspection was intended to provide
the NRC inspectors with an overview of the cperations at the facility and an

ywuw to assess the effectivensss of the quality assurance program. It
80 ga specific concerms related to

te some
the performance of GE fuel in gperating reactors and to close cut issues from

E

irspectors
and measuring equipment being utilized at the inspection stations were within
their calibration schedule. Detailed procedures were available ard were beirng
followed by both the operators and QC inspectors at each of the stations
cheerved. The following paragraphs provide a more Aetailed account of the
specific processes obeerved ad the ateservations ma_e by the NRC inspectors.

3.3.1 Pellet Pressing

The fuel pellet pressing operation was cheerved by the NRC inspectors for a
portion of a specific enrichment blend. The pellets were pressed, charfered
and marked with their enrichment simultanecusly by a rotary press., The
operator randomly verified proper pellet length, diareter, green density, axd
pellet integrity in accordance with Quality Contrcl Operator Requirements
(QCOR) 3.1.1, "Pellet Pressing,” Rev. 28, dated March 4, 1991, The operator
:cnmd three pellets which had significant chips in excess of the prooedural
imit.

3.3.2 Pellet Sintering

The NRC inspectors observed the loading of Zeveral boats of pellets into the
ginter furnace, The sinter furmace heats the pellets to high temperatures to
achieve the proper ceramic density. The furnace operator was obeerved
performing a sintered diameter and density verification using a gamma
densitometer on a sample of & pellets per woat for four boats in accordance
with QCOR 3.1.3.1, “pPellet Sintering," Rev. 24, dated October 23, 1990. The
minimam, maximum, and average gamma density and pellet diameter for each
sanple were found to he within acoeptable limits per the QCOR,

3.3.3 Pellet Grimding

The fuel pellet grinding operation and subseguent inspection was observed by
the NRC inspectors. During the process the pellets, which have just been
sintered, are ground to a specified diameter and measured by a laser. The
operators check the pellets per QCOR 3.1.4.1, "UO2 Pellet Grinding," Rev. 16,
dated August 19, 1991.

The NRC inspectors observed a QC inspector subject a random sample of pellets
to the inspections required by Quality Control Inspection Instruction (QCII)

3
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and bench gaged for end plug parallalism verific .tion, as are all welded out
of parameter and all reworked rods. Weld samples are submittad to the Chemet
lab for corrceion testing on a weekly hasis.

The NRC inspectors cbeerved the auiamate:' final end plug welding operation,
which is used solely for GE-11 designs, fcr nortions of two fuel rod lots.
The weld machin: produces a flurh weld betweln the upper end plug and a loaded
Zircaloy fuel tube, then ,ressurizes the fuel rod through a amall hole in the
wper end plug, which is Umadiately seal welde’. The machine subsequently
tre rod for leaks using a helium detection system and examines the
weld with a Ul microscope to determine if the weld characteristics are within
acceptable parameters. The weld operator followed QCOR 4.1.9.0, "Flush Final
End Plug ¥ielder & UT Inspecticn,” Rev. 0, dated April 19, 1991, to assure the
weld process was properly controlled.

The C inspector was observed porfciming several ring gage weld diameter
checks and a randam bench gage end plug parallelism verification as required
by QCII ¢ 2.6.0, "Fuel Rod Final Flush Welding & UT Inspection," Rev. 1, dated
June 6, 1991. The QC inspector was aleo observed placing two ruds on an
Inspaction Report (IR) due to UT rejections based on largest pore values
beyond specification limits, The NRC inspector verified proper and anrent
certifications for both thn welder and QC inspector and found no ancmalies.

3.3.7 Certification Release Inspection

After the fuel rods rave completed non-destructive assaying by scanners, the
certification release inspector provides the final review of ‘L. documantation
packages for each fuel rod lot, certifies the canpleteness and aovacy of the
records, and releases a,,..ved lots to the bundle assembly area per

QCII $.2.18, "Fuel Rod Record Inspection and Release," Rev. 13, dated
November 8 1991, This group alsc reviews the documentation packages for
canpleted fuel hundle assenblies and certifies them to be shipped to the
muclear sites per QCII 5.2.; “Fuel Bundle Certification," Rev. 4, dated

May 7, 1991.

The NRC inspectors reviewed rec, associated with two fuel rod lots in the
Certification Release Inspection area. One lot package was for a typical 99
rod lot which was 1008 acceptad and had the proper documentation to support
it. T™e second lot package was for a split lot (only 49 rods) which had three
rods rejected du. to excessive Gadolinium spikes and improper zone density.
The NRC inspectors traced one of those rejected rods to its rework inspection
report and veriJied that it was properly reworked and reinspected.

3.3.2 Fuel Baxile Assembly

The operation of the autamated wurdle assembly machine (ABAM) was obeerved by
the NRC inspectors for jortions of a fucl bundle in accordance with QCOR
§.1.6.1, "Fuel Bundle Assembly -~ ABAM," Rev. 6, dated March 20, 1991. The
operator loads fuel ruds into the machine, which sorts them by bundle assembly
nunber based on the serial number of the individual rods. The sorted rods are
then inserted into the fuel burdle assembly in their predetermined locations
by reading the rod serial number and comparing it to the design project

)
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nfiguraticn matrix. 7The auvtomated reader was unable to detern
rial numbers 8o the operator was pragtad to manually enter thy
nImber atter visual determinatics In ore 1nstance, the operator

intentiomally INCOITEeCT sarlial mimbar to damonstrate

camputer wil Iy Serlal nUIMbErs Wwnicn have not bean pre

beling assembled

the matrix of

The NRC inspectors observed the leak check operation on a fuel .
assembly he O INSpector veriflied alibrated ballt-1n leaa
acceptable 1imit par QCII 5.5 "Fuel Rod/Bundle leak Check
April 3, 1991, by viewing the helium mass spectrometer output
measuring the actua leak rats I The Murale 'he actua LeAX 1
subsacuently varified to be within the acceptable limits so the
l e Sed the bundle in the avtamataed tracking systam and releaso
5 Darcile NSpact 10t
) 1 Final Bumlie Inspectior
e final bundle inspection for a fuel bunvdle assembly was als
4 the NRC inspectors The QC inspector performed the 22 required
\ ANSPecCtions and measuremants in accordance with QCII 5.2.8, "Fuel Bunxdle Firna
g Inspaction,” Rey o, dated April 3, 199) Inspections Included serial mumber
ity verit tions, size and spa~ Uy measurements using several calilrated gages
and bundle Integrity and appec.ance., All inspections were within acceptancs
' IMIts 8O the QU Inspactor accaptad the hundle in the autamated tracking
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Review of 1,170 cladding sanmples which had been exposed to coriccion testing
determined that this material exhibited resistance to nodular coriowion as
mfundbymwofmnwhmﬂmmmm~qaliubh
visual standards,

mmmmmmmmwmtumwnm
were being performad in accordance with the following dravings and procedures:

. PSOYP240, “Zircaloy In-Process Tube Heat Traatment, ™ Rev’“ion 2,
dated June 27, 1990

. ESOYPS7, "Processing of Zr Alloy Fuel Camponents,"  Revision 5,
dated April 10, 1991

. OPS4.8.176.2, "In-Process Heat Treatment (IFHT) Facility,"
Revision 5, dated July 19, 1951

. Drawing 137C8589, Revision 0, dated Jarwary 5, 1991

. BSOYP220, "2r Alloy Tubing with 2r Liner," Revision 19, dated
Decenber 15, 1989

- BSOYP180, "Zirconium Lined Zircaloy-2 Tube Shell," Revision 17,
dated June 12, 1991

v QOOR 14.1.5, "IPHT of Fuel Tubes," Revision 4, dated September 30,
1991

. Method 4.8.192, "IPHT Facility," Revision 2, dated December 13,
1990

. QCII 15.2.1, “IPHT," Revision 5, dated July 10, 1991

. QCII 16.4.1, "Fuel Tubing Certification & Release" Revision 15,
dated September 18, 1991

. ESOYPS6, "Supplemental Corrosion Requirements for Zr Alloys,”
Revision 0, dated April 22, 1988

. (MES 2.1.1.3, "Nodular Corrosion Testing of Zirconium Alloy
Samples," Revision 3, dated August 21, 1989

. TCR-01, "Nodular Corrosion Visual Standard,™ Revision 3, dated
December 31, 1990

3.5 Purchased Material Quality Control

The NRC inspectors interviewed personnel and reviewed procedures used in the
Purchased Material Quality Control (PMXC) department in order to gain an
understanding of the procurement process and the quality controls that are
placed on it. The NRC inspectors were particularly interested in which

48



materials were purchased safety-related, which were parchased ocommercial
grade, and how the cammercial grade items were dedicated.

GE NFeQM purchases very few items safety-related. With the exception of ASME
Boiler and Pressure Vesse]l Code mat-rial and Hafnium, the majority of items
are purchased cammercial grade. Safety-related purchases are controlled by GE
Quality Control (QC) Plan A-196, “Safety Related/ASME Code Suppliers-Quality
Assurance System Requirements,” Rev. 3, dated October 4, 1990. This procedure
provides adequate guidance to assure that only qualified suppliers are used,
proper documentation is provided by the supplier, and that the requirements of
10 CFR Part 21 are imposed on the suppl.er.

Cammercial grade items are dedicated, in general, by a cambination of receint
inspection, source inspection, and commer zial grade survey. Many commercial
grade suppliers have been auditad by GE NFeM, 1In addition, audits performed
by GE Muclear Energy, San Jose, CA are a)so used, QC Plans have been written
for specific items and provide quidance (n what quality requirements need to

be imposed on purchase orders.

mqamnbtwmumhqofmpmcaaurasmedwplamawhl
grade order and the methods used to dedicate an item, the NRC inspector
cbserved a Process Control Engineer process a requisition. The requisition
was for 20 stainless steel upper tie plate castings for GE-11 fuel. The
engineer reviewed the requisition and, after consulting with another QC
engineer, picked the correct testing and documentation requirements to be
placadmmmordertrmahmkotlwmrdrequirm. The
purchase order referenced GE engineering drawings, material specifications and
QC plans. It alsc required that 8 of the 20 castings be x-rayed, 3 of the
castings be 100% layout inspected, a microstructure test be performed, a test
bar be provided ard that certifications and heat treatment charts for all the

The NRC inspectors were also particularly interested in the method used by GE
NF&M to purchase Zirconium and Zircaloy raw material. Discussions with PMOC
persornel indicatad that this material is purchased carmercial grade but that
strict controls are placed on the vendors.

The NRC inspectors reviewed QC Plan A-208, "Zir.onium and Zircaloy," Rev. 2,
dated November 21, 1990, which defines the PMXC requirements for Zircorium and
Zircaloy products used in the manufacture of channels and fuel bundles. The
plan includes requirements that the vendor maintain a quality assurance
program that demonstrates campliance to ANSI N45.2 (except criteria 4 and 12),
submit copies of new drawings or procedures to GE for review and approval,
provide visual reference standards, and provide material certifications with
each order. These requirements, along with annual audits and routine testing,
provide reasonable assurance that the material received is of high quality.

An example of the cooperation exhibited between GE and the three suppliers of
Zirconium and Zircaloy is the "round robin" testing that was done recently.
GE cut one sample fram barstock, strip, and tubeshell material that each of
the vendors supplied to GE. GE then sent three unmarked samples to each
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vendor for analysis. The results of the analysis proved that each vardor had
supplied material within the tight chemical specifications required.

3.6 Peach Bottom Fuel Failures

The NRC inspectors discussed the recent discovery of leaking fuel bundles at
the Peach Bottam plant with GE NF&M custamer service personnel. The issue
was particularly interesting to the NRC inspectors because the initial report
fram the licensee indicated that three of the undles were first cycle bundles
and that one of the failures was believed to be due to a manufacturing defect.
At the time of the discussion, an investigation team fram GE NF&M had just
been dispatched to the site and no additional information was available.

Subsequent to the inspection, on December 17, 1991, a conference call was
conducted involving the NRC inspection team leader and representatives of GE
NF&CM, GE Nuclear Engireering (GENE), San Jose, CA, and Philadelphia Electric
Campany (PECD). This phone call provided the GE representatives with an
opportunity to present the findings of the GE investigation team that had been
at the site investigating the cause of the leaking fuel bundles.

The team found that there were a total of 11 bundles that had leaking fuel and
that 3 of the hundles were first cycle bundles. Since the first cycle bundles
were the ones most likely to have failed as a result of a manufacturing
defect, the NRC inspectors were most interested in them. The team reported
that a laxgeanmntofdabrismtwrdinmmct.ordurirqm
investigation and that detris induced fretting failure was suspected for most
bundles. Further inspections of the failed bundles are planned, however,
since the failures appear to be caused by debris, no further NRC action is
planned on this issue.
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Suand O¢tober 12, 12

Docket No.: 99900100

Ivan E. Wilkinson, PhD.
Vice President, Engineering
Limitorque Corporation

5114 Woodall Road
Lynchburg, Virginia 24506

Dear Dr. Wilkinson:

SUBJECT: NOTICE OF NONCONFORMANCE
(NRC INSPECTION REPORT NO. 999C0100/91-01)

This letter addresses the U.S. Nuclear Regulatory Commission
(NRC) inspection of your facility in Lynchburg, Virginia led by
Mr. Michael Snodderly of this o fice on June 3-7, 1891, and the
discussion of his findings with you and your staff at the
conclusion of the inspection.

The NRC staff inspected Limitorgue Corporation's (LC's; supply of
motorized valve actuators to NRC licensees. The performance-
based inspection was conducted to evaluate the LC gquality
assurance program. LC's implementation of its quality assurance
program was examined in selected areas such as (1) corrective
actions associated with 10 CFR Part 21 notifications that were
submitted by either LC or NRC licensees, (2) engineering services
performed by LC's Nuclear Support Group, and (3) LC's commercial-
grade dedication program. Enclosure 2 provides the inspection
report, which includes a discusi 'n of the areas examined during
the inspection and cur findings. This inspection consisted of an
examination of procedures and representative records, interviews
with persconnel, and observations by the inspectors.

pCuring this inspection, NRC staff found the implementation of
your guality assurance program failed to meet certain NRC
requiremente. Some material certifications were accepted on the
basis of insufficient material verification and an LC quality
control inspector used an inappropriate drawing to verify a
critical characteristic. The program also lacked adeguate
procedures to prescribe procurement of certain actuator motors.
The enclosed Notice of Nonconformance includes the specific
findings and references to the pertinent requirements for all
nonconformances.



Ivan E. Wilkinson, PhD. -2~

Please provide us, within 30 days from the date of this letter, a
written statement in accordance with the instructions specified
in the enclosed Notice of Nonconformance. We will consider
extending the response time if you can show good cause for us to
do so.

The responses reguested by this letter and the enclosed notice
are not subject to the clearance procedures of the Office of
Management and Budget as required by the Papervork Reduction Act
of 1987, Public Law No. 96-511.

In accordance with 10 CFR 2.790 of the NRC's *Rules of Practice,"
a copy of this letter will be placed in the NRC Public Document
Room.

1f you have any guestions concerning this inspection, we will be
pleased to discuss them with you.

Sincerely,

v )
L@v

N 7& } /)

\’\
7 B Y
Korrholm, Chief = ———
Vendor Inspection Branch
Division of Reactor Inspection

and Safeguards
Office of Nuclear Reactor Regulation

Enclosures:
1. Notice of Nonconformance
2. 1Inspection Report No, 99900100/91-01
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ENCLOSURE 1

NOTICE OF NONCONFORMANCE

Limitorque Corporation Docket No.: 999%00100/91-01
Lynchburg, Virginia

puring an inspection conducted at the Limitorque Corporation (LC)
facility in Lynchburg, Virginia, on June 3-7, 1991, the
inspection team from the U.S. Nuclear Regulatory Commission (NRC)
determined that certain activities were not conducted in
accordance with NRC requirements, which are contractually imposed
on LC by purchase orders from NRC licensees. The NRC has
classified these items, as set forth below, as nonconformances to
the requirements of Title 10 of the Code of Federal Regulations,
Part 50 (10 CFR Part 50) Appendix B, imposed on LC by contract
and the supplemental reguirements of its nuclear utility
customers.

A. Criterion 111 of Appe:ndix B to 10 CFR Part 50 requires that
design control measures shall provide for verifying or
checking the adequacy of a design, such as by the performance
of design reviews, by use of alternate or simplified
calculational methods, or by the performance of a suitable
testing program.

LC Quality Control Procedure (QCP) 33, Section 33.D, states
in part: "“The independent reviewer shall perform a
verification of the above evaluation process by performing
spot checks of both retrieved data and calculated data. The
independent reviewer shall indicate which items have been
verified by initialing and dating next to the item verified."

Contrary to the above, LC failed to specifically identify the
items that the independent reviewer had verified for valve
data sheets associated with the following LC order numbers:
176501 to Texas Utilities, 166750 to Virginia Power, and
174092 to Florida Power and Light (91-01-01).

Corrective actions and preventive measures that were
completed and reviewed during the inspection, as documented
in Enclosure 2, NRC Inspection Report 99900100/91-01, were
satisfactory to close this nonconformance and no additional
response to this nonconformance is necessary.

B. Criterion III of Appendix B to 10 CFR Part 50 states in part:
"Measures shall also be established for the selection and
review for suitability of amplication of materials, parts,
equipment, and processes that are essential to the safety-
related functions of the structures, systems, and
components. "
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The exact duties to be performed by Peerless-Winsmith and LC
were not specified anywhere, With the exception of the audit
report, there was nothing in any quality assurance document,
including the approved vendors list, that indicated Peerless-
Winsmith was no longer considered a safety-related vendor
(91~-01~04) .

Corrective actions and preventive measures that were pre-
sented during the inspection, as documented in Enclosure 2,
NRC Inspe.tion Report 99900100/91-01 were satisfactory to
close this nonconformance.

Please provide a written statement or explanation to the U.S.
Nuclear Regulatory Commission, ATTN: Document Control Desk,
washington, D.C. 20555 with a copy to the Chief, Vendor
Inspection Branch, Division of Reactor Inspection and Safeguards,
Office of Nuclear Reactor Regulation., within 30 days of the date
of the letter transmitting this Notice of Nonconformance. This
reply should be clearly marked as a "Reply to a Potice of
Nonconformance." For Nonconformance 99%00100/91-01-02 (item B),
include (1) a description of the steps that have been or will be
taken to correct this item; (2) a description of the steps that
have been or will be taken to prevert recurrer-e; and (3) the
dates your corrective actions and prevertive measures were or
will be completed. For Nonconformance 99900100/91-01-04

(item D), include the dates your corrective actions and
preventive measures were or will be completed.

Dated at Rockville, Maryland
this } lday of ( . 'vv\w 1991
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1 INSPECTION SUMMARY
1.1 NONCONFORMANCES

1.1.1 Nonconformance 99900100/91-01-01

Contrary to Criterion III of Appendix B to Title 10 of the Code
ons (10 CFR) Part 50 and Section 33.D of
Limitorgue Corporation (LC) Quality Control Procedure (QCP)=33,
"Actuator Performance Data Verification," Revision 0, dated
August 31, 1989, LC failed to specifically identify the items the
independent reviewer had verified for certain valve data sheets.

1.1.2 Nonconformarce 99900100/91-01-02

Contrary to Criterion III of Appendix B to 10 CFR Part 50, LC
failed to document an adeguate basis for accepting material
certifications from certain suppliers.

1.1.3 Nonconformance 999001€0/91-01-03

Contrary to Criterion X of Appendix B to 10 CFR Part 50, an IC
guality control inspector used an inappropriate drawing to verify
Belleville spring thickness.

1.1.4 Nonconformance 99900100/91-01-04

Contrary to Criterion V of Appendix B to 10 CFR Part 50, IC

failed to establish instructions, procedures, or drawings to
control the dedication of certain commercial~grade actuator

motors.

1.2 UNRESOLVED ITEMS
1.2.1 Unresolved Item 99900100/91-01-03

The motor actuator characterization (MAC) software system
provided significantly different output torque data for SMB-00
actuators than measured by an LC actuator test stand. This
condition was reported to the U.S. Nuclear Regulatory Commission
(NRC) by Carolina Power & Light Company in a 10 CFR Part 21
report dated April 29, 1991. Further research is required to
determine the root cause of this discrepancy.

1.2.2 Unresolved Item 99900100/91-01-06

LC has committed to notify certain NRC licensees of a possible
defect concerning the reguired tension of Reliance motor end
bolts. This notification will be made via an LC maintenance
bulletin. This item will remain open until the maintenance
bulletin is issued.

58



»
) )
X
-
f
‘r
¥ g
t
§
- A
AT ¢
5




——

R R R R R RO TR R R R RSN RO =T™™ B L ——NN.

3 INSPECTION FINDINGS AND OTHER COMMENTS
3.1 LIMITORQUE'S ACTIONS RELATIVE TO 10 CFR PART 21 REFORTS

The inspectors conducted a performance-based inspection of LC's
gquality assurance program by reviewing LC's actions taken in
response to certain issues identified by LC and NRC licensees in
10 CFR Part 21 reports. NRC staff assigns a log number to these
reports when they are received and their status is followed by
the NRC's 10 CFR Part 21 tracking system., The issues reviewed by
the inspectors and the associated actions taken by LC are
discussed below.

3.1.1 MAC Software Deviations (log Nos. 89-174 & 91-46)

The inspectors reviewed two 10 CFR Part 21 reports about apparent
defects in MAC software supplied by LC. This software, when used
in conjunction with an LC-supplied test stand, enarles licensees
to determine the output torque of actuators on the basis of
measured spring pack deflection.

LC issued tha first report on October 20, 1989 (NRC Log No. 89-
174), after the results of spring pack testing done at Carolina
Power & Light Company's (CP&L's) Brunswick plant showed that SMB-
3 actuators had their closing torgue switches set too low as a
result of a MAC software error. This error caused the indicated
output torque to read high and could have allowed the closing
torgue switch setting to be reached before the valve was fully
closed.

To resolve this issue, LC retested all sizes of actuators for
which the MAC software could be used. The results of these tests
revealed that LC had made an error in recording data when testing
the SMB~3 actuators in the initial development of the MAC
software. The software was corrected and all affected licensees
were informed. Therefore, this issue 1s closed.

CP&L issued the second report on April 29, 1991 (NRC Log No. 91~
046), following the discrepancies discovered during testing at
the Brunswick plant. The MAC software system output torgue data
for SMB-00 actuators was significantly different from output
torgue measurements indicated by an LC actuator test stand.

Although LC personnel recalled some telephone conversations with
CP&L regarding the testing in January 1991, they were unaware
that CP&L had submitted a 10 CFR Part 21 report on this subject
until informed by the NRC inspectors. LC personnel were
unsuccessful in their attempt to contact CP&L during the
inspection to begin investigating the problem. LC committed to
further research this issue and to notify other potentially

60



affected customers. Pending further review during a future NRC
inspection, this issue is designated Unresolved Item
99900100/91-01~05.

3.1.i Meter End Bolt Failure (Log No. 89-4%)

Vermont Yankee Nuclear Power Corporation issued a 10 CFR Part 21

report to describe the second occurrence of the failure of motor

end bell bolts. The tie bolts, as they are commonly called, are

a commercial-grade item supplied by Reliance as part of the motor
assembly.

When LC was notified of the event, it had Taussig Associated,
Inc., analyze the composition of the failed bolts. The bolts
were identified as 1010 steel with a hardness of 91 HRB; no
undesirable features or detrimental attributes were discovered.
The root cause was determined to be a loes of pretensioning,
which allowed the motor casing to loosen and vibrate. The
vibration forces were transferred to the bolts, causing them to
shear. ILC verified the licensee's replacement with bolts of ASTM
Al93 Grade B7 material with a torgue of 1.5 ft-lbs.

LC agreed to issue a maintenance bulletin to notify licensees of
the need to verify the tensioning of the bolts. Until the
maintenance bulletin is issued, this issue is designated
Unresclved Item 99900100/91-01~06.

3.1.3 Casting Defects (Log Nos. BY9-89 & 90-27)

The inspectors reviewed two 10 CFR Part 21 reports about problems
with parts of LC actuators that were made from castings.
Washington Public Power Supply System submitted the first report
on June 2, 1989 (NRC Log No. 89-08%). The report stated that
excess material was Jeft on the casting of the upper housing
cover of the SMB~2 actuator. Th.¢ caused pressure to be exerted
on the drive sleeve of the upper thrust bearing and prevented
free rotation of the bearing. This defect could cause the
actuator to provide insufficient thrust to open or close its
valve.

LC personnel were familiar with this report and stated that they
had reviewed the issue and determined that the upper housing
cover was not properly machined. They also stated that service
history showed the incident to be an isolated event and that
current inspection procedures should prevent recurrence.
Therefore, this issue is closed.

Duguesne Light issued the secona report on February 14, 1990 (NRC
Log No. 90-027), describing a defect found in six HBC-1 actuators
at the Beaver Valley Power Station (BVPS) tnat caused valve
motion to cease prematurely in the 2pen direction. BVPS

5
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personnel determined that improper machining of the actuator
limit stop housing caused binding of the worm shaft bearing.

This binding caused the actuator to produce excessive torgue when
opening the valve and actuated the torque switch before the valve
was fully open. BVPS personnel discovered that the defective
actuaters were manufactured in 1971 and that the problem had been
noted before but attributed to faulty torque switches, which were
subsequently adjust- i to allow the actuator to produce greater
torque.

Although BVPS personnel indicated that they had contacted LC
about the problem, the LC engineer that BVPS personnel claimed
they talked to could not recall any discussions with them., As a
result, LC had not performed any evaluation of the defect. The
inspectors and LC personnel reviewed the limit stop housing
drawing and determined that the cause of the defect was improper
machining by the casting supplier. The inspectors and LC
personnel agreed that, since the defective housings were
manufactured in 1971, finding the root cause of the problem would
be very difficult. Since this problem may exist in other
actuators without licensees realizing the actual cause of the
problem, LC agreed to inform all potentially affected licensees
of this problem via a maintenance bulletin. Until the
maintenance bulletin is issued this issue is designated
Unresclved Item 99900100/91-01-07.

Because of the possible miscommunication between LC and BVPS
personnel, LC conducted a training session with nuclear support
and service personnel emphasizing the responsibilities of LC
personnel in receiving, documenting, and evaluating possible
deviations as defined in 10 CFR Part 21. The inspectors were
provided a list of LC personnel who received this training on
June 6, 199%1.

LC also provided the inspectors with a copy of Revision 6 to
QCP-22, "Reporting of Defects for Safety Related Equipment, "
dated June 5, 1991. This procedure implements the requirements
of 10 CFR Part 21. The revision included paragraph 22.E.8 which
states in part: "If the Part 21 Committee has information that a
licensee has reported the condition and in the committee's
evaluation it is possible the deviation may be present at other
facilities, then the committee shall assure that the issue is
addressed in the next muintenance bulletin or advisory mailing to
the industry." These corrective actions should significantly
reduce the possibility of reporting deficiencies, such a:s the
motor end bolt failure and the casting defects, from reoccurring.

3.1.4 SMB Torgue Switch Roll Pin Fajlures (Log Nos. 90-131
& 91-37)

LC issued a 10 CFR Part 21 report to document deficiencies in the
performance of torque switch roll pins installed in certain SMB,

6
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May 199 dJetalling a potential material defect in ¢ T €
witch mc ting Oltes and wire terminat SCrews
Juality assurance and engineering personnel indicated that the
endor had not r elved tification ¢ this 1 FR Part ]
; rep t Subsequently LC onvened 1ts Part 21 muittee t




determine the significance of this issue and specify any required
corrective action. As a result of this meeting, LC issued a
maintenance bulletin to ensure that torgue switch mounting bolts
and wire terminal screws are tightened on a periodic basis. This
recommendation is commensurate with the actions taken by
Rochester Gas and Electric to resolve the deficiencies.

In connection with this issue the inspectors noted that the
material deficiencies identified by Rochester Gas and Electric
involved SMA type torqgue switches. These switches were
identified in 26 valve actuators, 14 of which performed a
safety-related function. LC engineering personnel revealed that
the SMA switch in guestion is no longer manufactured by LC and
was never qualified for use in nuclear safety-related
applications. In accordance with the regquirements of

10 CFR 50.49 (g), these components should have been replaced by
Rochester Gas & Electric before November 30, 1985. The nature
and recent date of the subject Part 21 report would indicate that
the required replacement had not been accomplished and should be
further evaluated to determine regulatory compliance and
potential impact upon plant operability. No additional deficien-
cies were noted; this issue, as it pertains to LC, is closed

3.1.6 Transposition Error in Actuator Sizing Calculation
{log No, 89-175)

LC issued a 10 CFR Part 21 report on October 20, 1989, to
document errors in actuator sizing calculations for Texas
Utilities' Comanche Peak Steam Electric Station. These errors
resulted in an output torque at minimum voltage, which was less
than that regquired to trip the actuator torque switch at its
minimum setting. In the Part 21 report, LC reguested Texas
Utilities to determine torque and operating time requirements for
the valves in qguestion and forward this information to LC. LC
gtated that the calculation error was an isolated case not
representative of LC's engineering activities.

Texas Utilities responded to the Part 21 report in a letter dated
June 18, 1990, specifying a torque reguirement of 75 in-1lb for
both of the valves in guestion. This information has been
factored into LC's revised calculation.

The categorization of this issue as an "isolated case" was
guestionable since additional evidence of engineering errors was
observed during the inspectors' review of LC calculations. A
detailed discussion of this issue is provided in Section 3.2 of
this report,
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resulted when LC stock personnel delivered the wrong parts to the
assembly area, These parts were inadvertently asserbled and
shipped.

Although LC engineering staff indicated it had not received
notification of this Part 21 report, specific actions were taken
to resolve the concerns: lighting in the nuclear inspection
station area was enhanced to facilitate a more detailed
examination of components, and LC Inspection Plans No. 38,
"Molded Nonmetallic Parts,” and No. 99, "2-Train and 4-Train
Geared Limit Switch Assembly,™ contained sufficient detail to
ensure components that may exhibit cracking of fibrous materials
will be inspected on a sampling basis.

LC also, per memorandum dated July 9, 19%0, documented a meeting
to discuse surface cracks propagating from or near the roll pin
on Fiberite rotors. LC concluded that the defects noted were not
cause for rejection by either 1LC or its customers for the
following reasons:

. The Fiberite material is fibrous which tends to prevent crack
propagation.

. cne-side pin testing substantiated a sufficient strength was
available to allow proper actuation of the rotor with one
half of the roll pin engaged, thereby simulating a
cracked/broken opposite-side failure. This test had been
conducted to demonstrate that double 4rilled rotors had no
effect on operation.

. Rotors with cracks were sectioneli and examined, revealing the
cracks did not propagate below che surface.

» Cracks are an anticipated by-product of the molding process.
. Cracks resulting from drill breakout also are acceptable.

Although LC engineering personnel indicated that an appropriate
investigative methodology had been applied to resolve these
concerns, it was not detailed in the July 9 memcorandum. LC
committed to revise this document to reflect the precise steps
taken during the investigation. No additional deficiencies were
jidentified; this issue is closed.

3.1.9 Qversized Lugs for Motor Operators (Log No. 90-124)
Alabama Power submitted a 10 CFR Part 21 report on October 19,
1990, concerning loose motor lead connections on LC motor

operators that were supplied to the Joseph M. Farley i:uclear
Plant.

10

66



LC used Thomas and Betts (T&B) terminal lugs as its standard part
for motor lead connections and installed the lugs per
installation instruction, “"Limitorque Wiring standard,” 21-497-
J018-3, Revision G, dated December 11, 1990, Alabama Power
Purchase Order QP-3209, dated December 2, 1988, paragraph A.6.C
of the documentation section, required that Burndy Hylug
connectors be installed on motor lead ends. Although SMB
Manufacturing Form L-279B, "Specia. Parts and Instructions,"
Section A, "Partus Section," did not list Burndy Hylug connectors,
Section B, "Remarks Section," stated that Burndy Hylug connectors
were to be used on motor ends. LC indicated that no wiring
standard or installation instructions were used to install the
nonstardard connectors and that LC now encourages 1ts customers
to use LC standard T&B connectors.

To prevent recurrence of problems experienced when supplying
nonstandard connectors, LC developed an inter-office memorandum
dated June 4, 1991, between the Nuclear Projects and the Power
Department (sales application), It stated the following
concerning nonstandard connectors:

. LC will advise customers that environmental qualification,
commercial-grade component dedication, and 10 CFR Part 21
requirements are the customers' responsibility.

. Electrical Engineering shall generate required assembly
instructions for manufacturing that will be included in the

bill of materials.

. Quality Assurance shail develcp the required inspection
procedure in conjunction with Quality Control to verify
installation.

The minutes of two 10 CFR Part 21 Committee meetings dated
October 17, 1950, and May 28, 1991, indicated that this was an
isolated incident. 1In addition, LC stated that no other orders
for nonstandard connectors had been shipped to customers since
the Alabama Power incident. LC's corrective actions are
adequate; this issue is closed.

3.1.10 Worm Shaft Clutch Gear Faillure (lLog No. 89-91)

Washington Public Power Supply System (WPPSS) submitted a 10 CFR
Part 21 report on April 26, 1989, concerning a "soft" worm shaft
clutch gear assembly for an SMB-2 valve motor operator that was
supplied without a split spacer. WPPSS sta*ed the root cause was
improper assembly at the LC manufacturing tfacility. An LC
telephone conversation with WPPSS on February 14, 1989, indicated
previous failures of this type had not been experienced. 1In
addition, WPPSS surveyed the Institute of Nuclear Power
Operations' nuclear reliability data system and found no faiiures

of this type.
11
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The Nuclear Support Gi.up puerformed the following steps for each
purchase order:

. Obtain the necessary Limitorque master files and the original
bill of material or manufacturing form,

. Review existing sizing and component assignment.

. Evaluate the originally supplied torgue switch setting,
torqgue, thrust, output rpm and reduced voltage charac-
teristics.

‘o confirm that the above calculated results fall within the
supplied spring pack curves requested by the licensee.

e confirm thrust and torgque values against licensee
requirements (original and new).

. Where reduced or elevated voltage reqguirements exist, confirm
the data by performing new calculations.

. Compare the as-built supply data with the regquirements of the
current customer purchase order. If the supplied actuator
fails to meet the new performance characteristics, the
discrepancies shall be clearly noted. Each noted performance
characteristic shall be evaluated and a recommendation for
modification to meet new performance requirements made and
documented.

The maximum pullout torgue is the calculated nominal output
torque developed by the actuator at 80 percent of the motor rated
voltage. It is needed to provide the actuator torque switch
settings. Once obtained, recommended and maximum torgue switch
settings were recorded on the data sheet. The maximum setting of
the torque switch was determined by the lowest of the following
three limitations: output of the motor at a given reduced
voltage, spring pack maximum deflection, and maximum gear rating.

The inspectors reviewed data sheets for several purchase orders
to determine the accuracy of the information provided and
compliance with reguirements of, QCP-33, "Actuator Performance
Data Verification Procedure," which was one of the implementing
procedures to meet the requirements of Criterion III, "Design
Control," of Appendix B tco 10 CFR Part 50. Engineering services
had been performed as required and resultant data sheets
accurately depicted equipment information and calculated values.
Data sheets were consistent in the identification of
discrepancies in performance characteristics and gave clear
warning when calculations determined that an actuator may not be
capable of meeting reguired valve torgue. Each of the packages
contained a statement emphasizing that final calculations were
based on original bill of materials information and did not

14
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reflect any changes made following shipment from LC. This
statement is considered critical to any interpretation of
caiculated performance characteristics because licensee-initiated
changes to .items such as motors, torgue springs, worm shaft
gears, and motor pinions, may dramat cally affect actuator
perforuwance and these calculations.

QCP-33, Section 33.D, requires that an independent reviewer
perform an evaluation of the engineering process by performing
8pot checks of both retrieved and calculated data. The procedure
states: "The independent reviewer shall indicate which items
have been verified by initialing and dating next to the itenm
verified." Contrary to this requirement, the valve data sheets
for LC Order Numbers 176501 to Texas Utilities, 166750 to Virgi-
nia Power, and 174092 to Florida Power and Light contained only
limited reference to the initials and dating required by the
implementing procedure and, where present, did not indicate which
aspects of the calculation had been verified (see Nonconformance
99900100/91-01-01).

In response to this deficiency, the LC guality assurance
department iesued a nonconformance response on June 6, 1991,
stating that the root cause of the deficiency was improper
implementation of the procedure by the Nuclear Support Group. To
prevent recurrence of this deficiency, the nguality assurance
Manager conducted and documented a special training session with
the three individuals of the Nuclear Support Group. The training
session emphasized the review process for valve data sheets.
These actions are adequate to close Nonconformance 99900100/
91-01-01.

Actuator sizing data sheets for Texas Utilities and Florida Power
and Light indicated that inappropriate data may have been
transmitted to the utility. Multiple actuators were detailed in
a single data sheet under LC Order Numbers JA295€B, 3B9375B,
3GO861A, 3A3122E, and 3C6720G. Each of these actuators had been
originally subjected to thrust testing. Consequently, each
actuator shouid have been assigned a unigue data sheet detailing
the serial number and appropriate thrust values. Additionally,
the recommended torqu> switch setting on the data sheet did not
match the as-shipped setting specified on the original
Westinghouse data sheet. Finally, torque instead of thrust
values were provided for the thrust at torque switch trip point.
In response to this issue, LC issued a memorandum detailing these
concerns and instructing the engineering department to:

. Review all previously transmitted data packages for simiiar

occurrences. If found, advise the customer that this data is
incorrect and will be revised and retransmitted.
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. Conduct a training sessicn to ensure that responsible parties
understand this methodeclogy and that future data transmit-
tals are processed accordingly.

The inspectors believe that a detailed independent review of this
package would have identified these data deficiencies. In
connection with the previously described issue inveolving
independent review, it would appear that a more detailed approach
to design review may be merited. However, the data deficiencies
identified in this package appeared limited to a unigue class of
actuators originally thrust tested by Westinghouse and thus
represented design considerations not common to the standard
actuator sizing validation effort.

3.3 DEDICATION PROGRAM

LC defined dedication as "the process by which a commercial~
grade item is inspected and or tested to assure compliance with
an item's engineered design reguirements necessary to assure its
function.”" With the exception of some safety-related actuator
motors and control wire, everything that LC sells as safety~-
related was purchased as a commercial-grade item and dedicated by
LC. This section provides an overview of 1LC's part classifica-
tion philosophy and dedication process as well as some examples
of actual dedications reviewed during the inspection.

LC analyzed all of the parts that make up the actuators that it
sells for safety-related applications and classified them as
either critical or noncritical. These parts are cataloged in
engineering document ECC-0001, "Safety Related Actuator Critical
Components Evaluation and Listing." LC's analysis determined
whether each part was critical by assuming that a critical part
is one that is regquired to function either actively or in a
changed state to ensure that the operator can remain in position,
disengage from emergency hand operation, reposition under motor
power to either a fully opened or closed position, or perform
cycling operation within the designed motor and actuator duty
cycle. In addition, A critical part is defined as one that
receives a stress approaching design or material limitations
during the completion of a safety function, or one that could
reasonably result in actuator failure if it failed to function or
one that is essential for motor operation or to shift into motor
operation.

All products sold by LC were treated identically until after the
final inspection was complete and the purchaser was known. If
products were sold as safety-related parts additional inspections
were done to verify that the parts were acceptable. No audits
were done on any commercial-grade suppliers; therefore, LC relied
totally on receipt inspection and testing to dedicate the items.

16
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The dedication process relied heavily on the normal receipt, in-
process, and final inspections. Receipt inspection was the first
step in the process and was governed by QCP-3, "Receipt
Inspection Procedure.” The inspection of items was divided into
three categories: raw material, semi-~finished, and finished
material. Raw material was defined as "material used in the
fabrication of a product, such as forgings, castings, bar stock,
tubing, etc." Semi-finished material was defined as "items
received in the partially completed condition and do require
additional processing." Finally, finished material was defined
as "items received in the completed condition and do not regquire
additional processing."

All materials were inspected in accordance with a sample plan
that was based on MIL-STD-10%5D and instructed the inspector as
to how many pieces need to be inipected. QCP-. provides general
guidance on how the inspection should be performed, including
what attributes should be checked and what data needs to be
recorded. The attributes to be checked may include material
verification, geometric verification of dimensions, hardness,
and functional testing. In addition, the majority of the items
making up an actuator that could be used in a safety-related
application were covered by their own inspection plan. These
inspection plans provided more detailed instructions on what to
check for each item and use the same sample plan as QCP-3.

Because no audits were performed on commercial-grade suppliers,
LC had no basis for accepting certification from the supplier
regarding homogeneity of lots or heats of material. LC verified
material certifications from suppliers by testing samples on a
varying basis, depending mostly on the capability of its test
egquipment. For example, some alloy steel bar stock was tested on
a once-per-heat basis while other bar stock that cannot be tested
in house was tested on a once-per-year-per-supplier basis.
Safety-related fasteners are checked for material on a once-per-
year-per-supplier basis, configuration (making sure that the part
looks like the right part), and the nu.ber of threads per inch.
Greases used in safety-related actuators were only tested on a
once-per-year-per-supplier basis. The only checks performed on
bearings during inspections were dimensional configuration and
part number (see Nonconformance 99900100/91-01-02).

Once an item was receipt-inspected, it was placed in stock until
it was needed to fill a work order. In the case of raw or semi-
finished material, the items were run through the machining
processes required by the work order. The parts being
manufactured were kept together and were always accompanied by
the work order. In-process, visual and dimensional, inspections
were performed after each department in the manufacturing process
was finished with the parts. The sample plan for these
inspections calls for the inspecticn of five pieces or 10 percent
of the order, which ever was greater.
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Completed parts wure sent . \ final inspection station for a
last check to ve ify that © . had been machined properly and
that all of the in-process inspections were performed and
documented properly. The final inspection was governed by QCP-35
"Final .nepection,” and again the sample plan was based on
MiL-8TD=105D, After final inspection, the parte wers placed in

a storage area until reeded.

when an orde, was received for a safety-related replacement part
or complete actuator, the parts were pulled from the storage
area, given 1 special routing sheet, ard brought to the nuclear
inspestion station, where the dedication process was completed
and the items were designated as suitable for use in safety-
related applicacions. The iinal dedication process was governed
by QCP=38, “"Inspection of Salety Related Nuclear Service Units
and barts Orders,” and three inspection plans (IPs): IP 38 fou
geared limit switch assemblies, IP 39 for torque switch
assemblies, and 1P 104 for miscellaneous parts and hardware.

During a tour of the nuclear inspection station, a quality
control inspector was verifying Belleville vasher thickness in
accordance with QCP-38, Revision 0, Step D.3.6. The inspectors
gues~ioned why the th.ckiess tolerance the guality control
inspector was using was different from that reflected on LC
Drawing No. 60-600-0070-1, "Belleville Spring," Revision A. The
inspectors were told thct the guality control inspector should
have been using Revision B of the drawing which reflects the
currently used tolerances (see Nonconformance $9900100/91~01~
03), 1n response to this deficiency, the LC gual.ty assurance
departvwent issued a norconformance response on June &, 1991,
statir, that the 100t cause of the deficiency was twofold.
First, the procedure lacked adeguate direction to the gquality
control inspector, and second, the guality control inspector was
unaware that the proper drawing revision could bt verified on a
main frame terminal that was available in the inspection area.
In order to prevent recurrence of this deficiency, LC issued an
immed.ste ravisionr notice to detine rocg:nnibility for ensuring
the ‘atest revision of the drawing was being used in quality
verification sctivities. 1In addition, quality contreol personnel
received training on the revised procedures and how to acces. the
current revision of a draving using LC's computer system. These
actions were sufficient to close Nonconformance 99900100/
$1-01-03,

LC did not have a separate Jocument listing critical character-
istics for commercial-grade parts that were to be dedicated.
QCP-"8 and the associated IPs did, however, contain specif.c
inspections and (ests to be performed on 100 percent of the parts
that were dedicated to verify what LC coinsiders to be critical
attributes, For a complete actuator assembly these tests woula
include the following® wusing dye penetrant to inspoct the worm;
verifying that vitor seals, O-rings, quad rings, and gaskets had

18

74



not exceeded their shelf life; checking the thickness of
Believille springs; measuring the run-out datum of the rotor:
hirdness testing of the worm, worm shaft gear, motor pinion,
cluteh, clutch sleeve, motor pin‘on key, and intermediate gear
key; checking proper staking of worm locknut and bearing
cartridge locknut; visually inspecting moter; checking
acceptubility of worm and worm gear contact; and inspucting
geared limit and torque switches per the applicable inspection
plan. Insraction of individual part orders followed basically
the same tests as specified for a complete unit, where
applicable, although many parts received only a cursory visual
inaspection.

3.3.2 Pedication of Wornm Gear

The wori gear, ¥/N P60-410-0098~3, for an SMB-2 actuator was
machined from a worm gear blank casting that was supplied by
Wisconsin Centrifugal, Inc, A sample of the castings supplied by
Wisconsin Centrifugal was tested for physical and chemical
properties on an annual basis, therefore, no testing was done on
any of the blanks in this lot (see Nonconformance 91-01-02), The
receipt inspection was conducted in accordance with IP %6 and
consisted of checking specified dimensions, visually checking fer
poresity and finish, and checking the certified material test
report sent with the castings. 'f these worm gears were to be
sold as safety-related parts, the next step of the process would
be the nuclear inspectior~ station. 1In accordance with QCP-18,
160 percent of the worm geare would have been visually inspected
to ensure that they were properly tagged, cleaned, and deburred,

3.3.3 Pedication of Worm Shaft Clutch Gear

Each part listed on the bill of materials for the worm shaft
cluich gear assembly for an SMB-2 actuator wis reviewed by LC's
Guality engineer and chief engineer for part function, part
failure mode, effect (conseguence) of failure on actuator
function, actuator function affected, and part classification to
determine if the part was critical or noncritical. All of the
above information was translated to a critical and noncritical
justification “..eet. The evaluation cover sheet for eaci.
critical and noncritical sheet for the worm shaft ciutch gear
assenbly was approved by applicable personnel.

The inspectors reviewed four critical parts of the worm shaft
clutch gear assenmbly to determine what critical attributes were
invoked in special inspection plans by LC guality assurance
personnel, LC quality assurance personnel developed Special
Inspection Plan 023, Revision 4, dated May 7, 1991, for bar
stock, tubing, and plate material. Receipt inspection used
special inspection plans that identified the critical attributes
to be verified and acceptance criteria ussociated with each
attribute. Chemical composition for the material of three of the
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four critical parts were verified ouce per heat per shipment
using spectrographic analysis and the other critical part was
verified once per calendar year per supplier by laboratory
analysis. LC did not maintain traceability by heat number;
therefore, the inspectors were concerned that some waterials were
only sampled for verification once-per-calendar-year-per-supplier
(see Nonconformance 999%00100/91-01-02). The vendor material
certitication showed that LC verified the validity of the
pnaterial certification by spectrographic analysis and that the
test results were approved by applicable personnel. In addition,
hardness was inspected in accordance with QCP~38, "Inspection of
Safety-Related Nuclear Service Units and Parts Orders," Revision
0, dated December 5, 1990. Hardness acceptance criter.a was on
the applicable drawir « for the worm shaft clutch gear. Hardness
measurements were perturmed with appropriate eguipment and
recorded on Inspection Sheet Form L-613 for the worm shaft clutch
gear.

3.4 PROCUREMENT OF PEERLESS~WINSMITH DC MOTORS

LC Purchase Order 28393, dated May 1, 1991, to Peerless-Winsmith
for the purchase of SMB-2 motors was reviewed by the inspectors.
LC invoked Peerless-Winsmith's Quality Control Procedure; LC
specification Electrical Quality Control Document-1, Revision H;
specifications for NC Containment Chamber Motor, Drawing No.
21~497-0014~1, Revision G; and 10 CFR Part 21. These documents
provided technical and quality reguirements such as: Peerless~
winsmith's Quality Assurance Program, insulation type, equipment
gualification, and electrical performance,.

LC guality assurance personnel had audited Peerless-Winsmith
recently and found its guality assurance program inadequate to
provide safety-related parts. The LC auditors specifically noted
deficiencies in Peerless-Winsmith's design control measures,
measuring and test equipment controls, and material testing

program.

On the basis of its last audit of Peerless-Winsmith, LC has
incorporated measures to ve.ify materials for the critical parts
and assemblies used in marufacturing its motors. During the
aud.t, LC and Peerless-Winsmith performed a component review to
establish the criticality of componeits within the motor. This
review was documented on a critical and noncritical component
justification sheet. LC seluvcted a sample of critical parts from
the Peerless-Winsmith stockroom and furnished the parts to an LC-
approved laboratory for material analysis. C was establishing a
baseline for the parts and plaaned to pass the requirement of
certifying materials tc Peerless-Winsmith on future orders.
Peerless-wWinsmith was -c<sponsible for the performance of the DC
motors and LC is respoasible for the dedication of critical
materials used within the motors. In addition, during receipt
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UNITED STATES
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(a > 5 ) NUCLEAR REGULATORY COMMISSION
WASHINGTON [ € 20684
\, 1991

" Oetober 10,

Docket No. 99%00094

Mr. Jerry T. Bashe, General Manager
and Vice President

Masoneilan North American Operationg

Dresser Valve and Controls Division

Dresser Industries, Incorporated

85 Bodwell Street

Avon, Massachusetts 02322

Dear Mr. Bashe:

SUBJECT: NOTICE OF VIOLATION
(NRC INSPECTION REPORT NO. 999000°4/91-01)

This letter addresses the inspection of your facilities at Avon
and Canton, Massachusetts, led by Mr. J. J. Petrosino of my staff
on June 3+7, 1991, and the discussions of his findings with Mr.
W T. Allen 111, and other members of your staff at the
conclusion of the inspection.

The U.S. Nuclear Regulatory Commission (NRC) staff conducted the
inspection to review a matter identified by the Wolf Creek
Nuclear Operating Corporation (WCNOC) in a report of Auguot 29,
19689, that was submitted in accordance with Part 21 of Title 10
of the Code of Federal Regulations (10 CFR Part 21). The WCNOC
report questioned the validity of Masoneilan-Dresser Industries
(MD) certificates of conformance (CoC) that accompanied
safety-related valve parts. The enclosed report discusses the
areas examined during this inspection and our findings. This
inspection consisted of an examination of procedures and
representative records, interviews with personnel, and
observations by the NRC inspection team.

puring this inspection, it was found that the implementation of
your guality assurance (QA) program failed to meet certain NRC
reguirements. The most significant inspection finding was that
MD failed to adopt appropriate procedures to implement the
reguirements of 10 CFR Part 21. As a result, MD neither
evaluated nor informed its customers in accordance with 10 CFR
pPart 21 regarding multiple deviations that it had recognized in
May of 1989 regarding its CoCs. MD had supplied these CoCs with
non-pressure boundary nuclear valve parts and accessories. Prior
to May 1989, MD had typically supplied valve parts and
accessories with CoCs which indicated that parts and accessories
were controlled in accordance with Appendix B to 10 CFR Part 50
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and 10 CFR Part 21. However, MD did not contrcl the parts and
accessories under an Appendix B QA program ard did not consider
10 CFR Part 21 in its activities. Therefcore, during the
inspection your staff comritted to develop and issue a letter to
your customers informing them of the deviations in accordance
with 10 CFR Part 21.

However, on August 12, 1991, your staff informed the NRC tean
leader that Dresser Industries (DI) legal staff advised MD to not
inform the NRC licensees of the deviation until after DI staff
received and reviewed this inspection report. In the opinion of
NRC staff this constitutes an additional failure to comply with
your 10 CFR Part 21 responsibilities in a timely manner,
especially after your June 7, 1991 commitment to the NRC
inspection team, to . «peditiously inform your customers.
Consequently, this matter will be rev,ewed further by NRC staff.
We do, however, understand that MD w.d inform its customers on
October 7, 1991.

You are required to respond to this letter and should follow the
instructions specified in the enclosed Notice of Violation
(Notice) when prepariing yodr response. In your response, you
should document the specific actions taken and any additional
actions you plan to prevent recurrence. After reviewing your
response to this Netice, including your proposed corrective
actions and the results of future inspections, the NRC will
determine whether further NRC enforcement action is necessary to
ensure compliance with NRC regulatory requirements.

The response requested by this letter is not subject to the
clearance procedures of the Office of Management and Budget as
required by the Paperwork Reduction Act of 1980, Public lLaw
Ne. 96-511. 1In accordance with 10 CFR Par. 2.790 of the NRC
regulations, a copy of this letter and the enclosed inspection
report will be placed in the NRC's Public Document Room.

If you have any questions concerning this inspection, we will be
pleased to discuss them with you,

8in r,ly.»’,)lff;) 3 1
\:‘D—U lf/ ‘f I w..g ~«&L/’” -

Leif J. Rortholn, Chier
Vendor Inspection Brarch
Division of Feactor Inspection
and Safeguards
Office of Nuclear Reactor Regulation

Enclosures:
Notice of Violation
Incpection Report No. 99900094/91-01
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NOTICE OF VIOLATION

Masoneilan-Dresser Industries Docket No, 99900094
Avon, Massachusetts Report No. 91-01

buring an inspection conducted at *he Masoneilan-Dresser
Industries (MD) facilities in Avon and Canton, Massachusetts on
June 3 to 7, 1991, the staff identified vicolations of the U.S,
Nuclear Regulatory Commission (NRC) requirements. In accordance
with the “Genera)l Statement of Policy and Procedures for NRC
Enforcement Actions,™ 10 CFR Part 2, Appendix C (199%1) to bart 2
of Title 10 of the Code of Federal Regulations (10 CFR Part 2),
the violations are listed below:

A. section 21.21, “Notification of failure to comply or
existence of a defect," of 10 CFR Part 21 requires, in part,
that eac* individual or other entity subject to 10 CFR
Part 21 adopt procedures that appropriately provide for:
evalusting deviations to procurement documents, or inform
applicable licensees or purchasers in order that the
licensee or purchaser may cause deviations to be evaluated.

Contrvary to the above, MD Procedure QAS 1.4, "Reporting
Requirements Concerning Defects and Noncompliance-10 CFR
Part 21," Revision 0, of March 1, 1990, was not adequate to
ensure that MD performed an evaluation or informed the
customer in accordance with 10 CFR Part 21 of all past MD
certificates of conformance (CoCs) which expressed
certification of safety-related components even though the
components were commercial-grade. Examples of ambiguous
certifications for ruclear safety-related orders are as
follows: (91-01-01)

. MD CoC, of March 18, 1986 for 64 NAMCO limit switches
Model EA170-11100 for Kansas Gas and Electric (KGLE)
Company purchase order (PO) 512092, February 5, 1986.
The PO imposed Appendix B to 10 CFR Part 50
(Appendix B), 10 CFR Part 21 (Part 21) and an
architect-engineer (AE) equipment specification that
required qualification to certain portions of the
Institute of Electrical and Electronics Engineers
(IEEE) Standards 323 and 344. The MD CoC stated
conformance to PO 512092 and the AE equipment
specification. However, the 64 limit switches were not
processed, supplied, or gualified to the PO
requirements.

-1-
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This is 3 Severity Level V violation (Supplement VII).

In accordance with the provisions of 10 CFR 2.201, Masonelilan«
Dresser is hereby required to submit a written statement cr
explanation to the U.5. Nuclear Regulatory Commission, ATTN:
pocument Contrel Desk, Washington, D.C. 20555 with a copy to the
chief, Vendor Inspection Branch, Divisicn of Reactor Inspection
and Safeguarls, vffice of Nuclear Reactor Regulation, within 30
days of the date of the letter transmitting this Notice of
Violation. This reply should be clearly mirked as a "Reply to a
Notice of Violation" and should include the follow. ., for each of
the violations!:

1. The reasons for the vielation, or, if contested, the basis
for disputing the vioclation,
2. The corrective steps that have, or will be taken, and the

results achieved,

3 The corrective steps that have, or will be taken, to avoid
further violation, and

4. The date when full compliance will be achieved.

Where good cause is shown, the staff will consider extending the
response time.

pated at Rockville, Maryland
This 10th day of October 1991
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ORGANIZATION:

REPORT NO.:

ORGANIZATIONAL
CONTACT ¢

NUCLEAR INDUSTRY
ACTIVITY!:

INSPECTION
CONDUCTED:

LEAD INSPECTOR:

OTHER INSPECTORS:

APPROVED BY:

INSPECTION BASES:

INSPECTION SCOPE:

PLANTS AFFECTED:

Masoneilan North American Operations
Dresser Valve and Controls Division
Dresser Industries, Incorporated
Avon, Massachusetts

99900Lu94/91~01

Mr. John Kerr, QA Manager for Massachusetts
(508) 941-5430

Manufactures and supplies valves, valve
parts, and supplies material that conforms to
the American Society of Mechanical Engineere
(ASME) , Boiler and Pressure Vessel Code
(Code) Section 111. Masoneilan-Dresser is a
current holder of the ASME Code N stamp and
NPT stamp certificates.

June 3 to 7, 1991

Joseph J. Pe.rogino, Team Leader Date
Reactive Inspection Section No. 1 (R18-1)
Vendor Inspection Branch (VIB)

K. Sullivan, Brookhaven National Laboratory

T. Tinkel, haven National Laboratory
o 9-239|
Uldis Potapovs, S¢ction Chief, Date

R1§-1, VIB, Division of Reactor
Inspection and Safeguards

10 CFR Part 21 and Appendix B to 10 CFR
Part 50

To review the circumstances surrounding an
August 29, 1989, 10 CFR Part 21 report
submitted to the NRC from wWolf Creek Nuclear
Operating Corporation regarding lack of

oL jective evidence to support Masoneilan-
Dresser certificates of compliance received
with safety-related components.

Multiple
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i SUMMARY

1,1 Vielations

1.1.1 Contrary to Section 21.21, "Notification of failure to
comply or existence of a defect," of 10 CFR Part 21, Masoneilan~
Dresser (MD) failed to adopt procedures that were appropriate to
provide for evaluating deviations or informing the licensee or
purchaser of the deviation in order that the licensee or
purchaser could cause the deviation to be evaluated. The
inspectors identified several examples of MD's past practices of
issuing certificates of compliance (CoC) (before May 1989) that
were am iguously written an. could be interpreted as providing
safety-related basic components, when in fact the CoC's
accompanied commercial-grade components, for example: (%1-01-01)

. March 18, 1986, MD Col to Kansas Gas and Electric
Company (KG&E) for 64 NAMCO limit switches, Model
EA~170-11100, KG&E PO 512092.

. June 12, 1986, MD CoC to KGLE for 24 MD Model 74-202
air sets, KG&E PO 512092

. April 20, 1987, MD CoC to New York Power Authority
(NYPA) for an MD electro-hydraulic valve actuator, Part
976015-049, NYPA PO 86-28020.

. September 1, 1989, MD CoC to Northeast Utilities (NU)
for an MD Model 4612 valve positioner and MD
Model 77-14 air set, for NU PO 912663,

- June 9, 1988, and June 10, 1988, CoC to Louisiana Power
and Light (LP&L) for MD valve positioners Model
8012+~3~C, for LP&L PO 17222.

1.1.2 Contrary to Section 21.6, "Posting requirement," of 10 CFR
Part 21, MD failed to include a copy of Section 206 of the Energy
Reorganization Act of 1974, with its posted documents as
required. (91-01-02)

2 STATUS OF PREVIOUS INSPECTION FINDINGS

2.1 [Closed) Notice of Viclation-Report 99900094/83-01

The 1983 U.S8. Nuclear Regulatory Commission (NRC) inspection
report indicated that MD had failed to establish procedures in
accordance with 10 CFR Part 21.21, The NRC inspector verified
that MD established MD Procedure 236-M=174 in 1983 to address the
provisions of 10 CFR Part 21. However, the procedure was not
adequate and resulted in identification of violation 91-01-01.

-2-
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2.2 [(Closed) Notice of Noncontormance - Report 999%00094/83-01

The 1983 inspection report indicates that the NRC inspector found
that MD was implementing shop changes and revisions to its
production orders without receiving the approval of guality
assurance (QA) personnel or being presented tc the authorized
nuclear inspector to establish hold points. The NRC inspector
revicwed the applicable portions of the MD QA program manual.
This manual addresses ASME and Appendix B to 10 CFR Part 50
requirements. The manual was titled: "QA Manual for Valve and
Valve Parts," Revision 1, Second Issue, dated April 15, 1990, MD
adopted a procedur:]l process control that appears to adequately
address this nonconformance.

2.3 [Closed) Notice of Viclation-Report $9900094/88-01

Vieclation 88-01-01 identified that MD Procedure 2316-M-174,
Revision B, adopted to address the provisions of 10 CFR Part 21,
required individual MD employees to notify their supervisors of
deviations or nonconformances only after the individual employees
determined a substantiai safely hazard. The NRC inspector
reviewed the current MD 10 CFR Part 21 procedure, Procedure

QAS 1.4, "Reporting Requirements Concerning Defects and
Noncompliance - 10 CFR Part 21," Revision 0, and verified that
the procedure satisfactorily resolved previous NRC concerns.

However, during this inspection the inspector identified that
Procedure QAS 1.4 did not establish adeguate requirements to
ensure that all deviations are either evaluated or passed on to
the licensee. Violation 91-01-01 addresses this concern.

2.4 [(Closed) Notice of Nonconformance-Report 99900094/88<0)

Nonconformance 88-01-02 identified twe instances in which MD was
not in full compliance with Criterion IV, "Procurement Document
Control," of Appendix B to 10 CFR Part 50, In the first
instance, MD failed to pass on to sub-tier manufacturers and
suppliers the safety-related QA requirements that were imposed on
MD by the licensee POs. In the second instance MD ordered
material that it used on licensee-specified safety-related
orders, from material suppliers that it had not audited and
approved,

This nonconformance resulted from MD's practice of treating all
non-ASME Code parts as commercial-grade (CG) components. The
ASME/Appendix B QA manual that was in effect during the 1988 NRC
inspection stated that non-ASME Code parts would be processed
under MD's commercial-grade QA program. However, during this
inspection (1991), the NRC inspectors identified that the MD
certificates of conformance indicated that the non-ASME Code CG
items either met the requirements in the licensee's purchase
order (safety-related), or were under a QA program in accordance

-
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with Appendix B to 10 CFR Part 50. §&ince this matter was
identified in Vielation 91-01-01, Nenconformance 88-01-02 is

| closed. See Secticn 3.5 for additional background and discussion
. of this jssue.

2.5 [(Closed) Unresolved Item 88-01-03

This unresolved issue identified that MD failed to correctly
implement its ANSI Né5.2 and Appendix B to 10 CFR Part 50 QA
program controls for parts and components that are exempt or
outside the scope of Section 111 of the ASME Code. Violation
91-01-02 substantiates that MD failed to correctly impiement its
QA program; therefore, this issue will be resclved by MD's
corrective actions to Vieclation %1-01-01.

2.6 [(Closed) Unresolved ltem 88-01-04

The NRC inspectors expressed concern regarding the methodology by
which MD sized its automatic valve actuators, The NRC guestioned
the MD actuator sizing methodology because of a problem
identified by Fisher Controls International, Incorporated,
regarding valve stem friction force. Thz NRC addressed this
issue in NRC Information Notice (IN) 88-94, "Potentially
Undersized Valve Actuators."

The NRC inspectors discussed the matter during this inspection
and found that MD has used two basic methods for sizing sliding
stem actuators. The NRC inspectors determined that both methods
address the actuator loads required to overcome stem friction
force. To verify the two basic methods, the NRC inspectors
calculated the allowable seat differential pressure for a number
of MD 21000 series valves. The NRC inspectors compared these
results to valves found in published MD valve specification data
sheets and found the valves were in agreement. The inspectors
concluded that the NRC stem friction force concern identified in
IN 88-94 does not appear to apply to the MD valve assemblies.

3 INSPECTION FINDINGS AND OTHER COMMENTS

3.1 Entrance and Exit Meetings

On June 3, 1991, the NRC inspectors discussed the scope of the
inspection with the MD QA manager for Massachusetts, and his
staff at the Avon, Massachusetts facility. At the conclusion of
the entrance meeting, the NRC inspectors were taken on a tour of
the Avon facilities. During the exit meeting at the conclusion
of the inspection on June 7, 1991, the NRC team leader summarized
his conclusions, findings, and concerns identified during the
inspection to the MD staff. At this meeting, MD senior
management representatives committed to the NRC team leader that
they would expeditiously generate a letter to inform NRC

-4-
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the applicable licensees could presume that the item was safety-
related, based on the accompanying CoC. The inspectors
identified several CoC examples as delineated in the notice of
violation. Violation 91-01-01 was identified in this area.

3.3 Welf Creek 10 CFR Part 21 Report

On August 29, 1989, the Wolf Creek Nuclear Operating Corporation
(WCNOC) transmitted a 10 CFR Part 2.1 report to the NRC regarding
the validity of MD certificates of conformance it had received
with safety~related NAMCO limit switches. The WCNOC report
stated that MD could not provide a basis for certifying the
conformance to WCNOC purchase order requivements for spare or
replacement electrical parts for nuclear safety-related control
valves. The WCNOC report also stated the following: that
although, during contract negotiations, Masoneilan indicated the
switches were commercial-grade items, MD certified the switches
as qualified per IEEE 323 and 344, Furthermore, this
certification was to the purchase orders, whicn also invoked

10 CFR Part 50 Appeidix B, and 10 CFR Part 21. WCNOC also stated
that, based on the results o. a review it had performed, it had
determined that past Masoneilan certification of NAMCO Model
EA170-11100 limit switches supplied as spares were in error.

During their review, the NRC inspectors determined that during
construction phase at Wolf Creek, several control valves were
procured by Bechtel Power Corporation (Bechtel) from MD for use
in safety-related systems at Wolf Creek. These valves were
ordered as complete assemblies in accordance with Bechtel PO
10466~8PJ~-601A~1. The Bechtel PO imposed Bechtel Specification
No. 10466-J-601A, "Design Specification for Nuclear Service
Control Valves for the Standardized Nuclear Power Plant Systems
(SNUPPS) ," Revision 15. The NRC inspectors identified that the
PO documentation and specification imposed the following upon MD:
10 CFR Part 21, 10 CFR Part 50 Appendix B, and environmental and
seismic qualification of Institute of Electrical and Electronics
Engineers (1EEE) Standards 323 and 344. To comply with the
Bechtel PO, MD tested its subject valve actuator and valve
accessories, as shown in CYGNA Report B81041~RN002, “Seismic and
Environmental Qualification Test Report For Masoneilan No. 11
Reverse Actuator and Accessories for Bechtel Power Corporation PO
No. 10466-5PJ-601A~1, Specification No. 10466~J-601A,"

Revision C, dated April 9, 1982. 1In the test report, CYGNA
concluded that, "the test program demonstrates that the
environmental and seismic qualification requirements of Bechtel
Specification 1046 -J~6017 have been met." The NRC inspection
team reviewed the CYGNA test report and did not identify any
anomalies related to the environmental gualification testing that
would refute this statement. The inspectors noted that a
commercial-grade NAMCO limit switch, Model EA170-11100, was one
of the accessories tested.
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After Bechtel procured the valves as discussed herain, WCNOC
ordered acdditional spare and/or replacement valve accessory
components tor use in safety-related applications, MD provided
these comnponents along with certificates of conformance to the
new PO requirements. The inspection team identified and
evaluated the following example of such a procurement. KG&E

PO 512092, dated February 5, 1986 procured several safety~-related
valve accessories, including the following: 64 NAMCO limit
switches, Model EA 170=11100, MD Part 971961-005-888; and 24 MD
air sets, Model 75-202, MD Part 972049-55~888., 1In addition to
invoking 10 CFR Part 50 Appendix B and 10 CFR Part 21, this KG&E
PO also included the following clarification clauses related to
its technical and QA requirements:

3.3.1 Technical Reguirements

(1) The items specified in this purchase order shall be
supplied in strict accordance with the technical
requirements of Bechtel Specification No. 10466~
J=601A, Revision 15, that are applicable to the
items supplied under this purchase order.

(2) The items ordered herein shall be reviewed to ensure
that there has been no change iIn materials,
manufacturing processes, fit, or functional
properties from those originally supplied under
Bechtel Specification No. 10466-J-601A,

(3) If changes have occurred, the supplier shall provide
a written description of the change and certify in
the Certificate of cConformance that the items
provided are equal to or better than those
originally supplied. The supplier shall also
cortitx that the change does not affect the original
qualification of the item nor does the change
preclude the item from performing its original
design function.

(4) 1f the replacement materjals or parts canrot be
certified to meet the above reguirements, the
supplier shall document the deviation in writing to
Kansas Gas and Electric Company.

3.3.2 Quality Assurance Requirements

(1) The supplier shall implement a guality program in
accordance with the applicable requirements of
Appendix B to 10 CFR Part 50,

(2) The supplier is responsible for assuring that all
procurement documents issusd to suppliers contain
or reference applicable requirements, material

-7-
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specifications, tests or inspections necessary for
the sub~tier supplier to fulfill the requirements
of thisg purchase order.

(3) The supplier shall comply with the reporting
requirements of 10 CFR Part 21 as applicable.

The NRC inspectors determined that MD had supplied the requested

NAMCO limit switches and MD air sets to KGAE along with Cols, of

March 18, 1986 and June 12, 1986 respectively. The NRC

inspectors reviewed the March 18 CoC for the NAMCO limit switches

and found that the CoC expressed conformance to KG&E PO 512092,

The June 12 CoC for the air sets expressed that the air sets were

“Made In Accordance With Bechtel Specification 10466<J-601A,

Revision 15, 10 CFR Part 21, 10 CFR Part 50 Appendix B."

However, the NRC inspectors received no adequate objective

evidence to substantiate any of the KG&E PO reguirements of any

of the MD CoC statements. The inspection team characterized

these problems as deviations to the KG4E procurement documents z
and identified then as Viclation #1-01-01 above. :

3.4 Yalve Accessory Parts

Certain valve accessory components, such as the MD manufactured

air sets, are produced by MD under a CG QA program using CG sub-

parts. The KGALE PO requirements discussed in Section 3.3 above

require several controle, such as ensuring that replacement parts

are identical to those originally qualified. 1In response to this

NRC concern, MD provided the inspectors with a documented

evaluation of all design revisions performed on MD air set

Model 74-209, MD transmitted this evaluation of August 3, 1989,

by an MD internal memorandum, The inspection team reviewed this :
report and found the following statement: |

Careful consideration has been taken to determine whether :
these changes would affect the qualification of this

regulator. Due to the fact that there was no material
change [base material) or structural change, I feel that
these revisions did not affect the regulator's
gqualification,

MD revisions performed on the air set assembly may not have
affected the critical characteristice of the original design,
However, this evaluation did not provide sufficient detail for
the inspection team to establish assurance that the materials or :
gquality of the numerous sub-assemblies have not changed. MD
procures these subparts from subtier vendors as commercial-grade
items. Therefore, MD's design controls were not sufficient to
ensure that the air set regulators supplied to Wolf Creek under
PO 512092 were like-for-like replacements for those components
oriqinally gqualified under the Bechtel PO discussed in

Section 3.3,




3.5 Neotice of Nonconformance £8-01-02

Nonconformance 88-01-02 in NRC lnspection Report 99900094 /88~01
identified MD's failure to process licensee-identified safety-
related non-ASME Code parts in accordance with its safety-related
QA program controls that would meet Appendix B te 10 CFR Part 50
requirements. ASME parts do not include any valve assenbly parts
other than valve body, valve bonnet, plug/disc, and body to
bonnet bolting. MD's ASME Code QA Manual (ASME~QAM) stated that
all non-ASME Code parts would be processed under commercial~grade
component controls. However, as discvssed in this section, the
inspection team reviewed tne MD certificates of conformance and
the licensee's purchase order requirements, specifications, and
MD shipping invoices and found that the components were processed
a8 commercial~grade components even though the MD CoC's indicated
that the components were processed as safety-related,

Tn ite letter of February 27, 1990, addressing Nonconformance
88-01-02, MD stated the following:

For Code and non-Code safety-related material, (defined
by Masoneilan as the body, bonnet, plug, and body to
bennet bolting), Masoneilan accepte the requirements of
10 CFR Part 21 and Appendix B to 10 CFR Part 50. All
other parts of the valve are commercial-grade, (as
defined in 10 CFR Part 21; Section 21.3) and Masoneilan
takes exception to the 10 CFR reguirements. This
exception by Masoneilan is taken during the guotation
stage and must be a part of our customers purchase order,
before Masoneilan will process the material.

During the 1991 inspection the NRC inspectors identified that MD
Cc. before May 1989, would typically indicate that the MD non-
ASME-Code supplied parts met the reguirements of a licensee's
safety-related PO, even though they were not controlled under an
Appendix B to 10 CFR Part 50 program, Consequently, before May
1989, MD supplied parts to NRC-licensed facilities that would
appear to have been supplied and controlled as safety-related
parts, when actually they were not. Therefore, MD has committed
to inform all applicable purchasers in accordance to 10 CFR

Part 21. On the basis that licensees will be informed of this
matter, and that MD has established additional internal controls
and policies to prevent recurrence, Nonconformance 88~01-02 is
closed. Violation 91-01-01 was identified in this area.

3.6 Ambiguous Certification Documentation for Safety-Related
Qrders

While reviewing licensees' documentation packages, the inspection
team observed that on some past safety-related orders, MD had

.
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provided one or more items as commercial-grede, while
certification documentation provided for the entire order
indicated satety-related. The inspectors believed that this
concern could be serious because nuclear licensees receiving the
material may have installed commercial-grade items of
indeterminate guality in safety-related applications based solely
on the safety-related documentation that MD provided for the
order. The inspection team also expressed concern that normal
nuclear plant audits and inspections conducted by licensees or
the NRC would probably not identify a concern with these itens
because of the safety-related certification provided by MD. The
folloewing are examples of licensees' safety-related orders to MD
supplied with safety-related certification that contained one or
more commercial-grade items:

a. New York Power Authority (Fitzpatrick) PO 86-2820 of
August 13, 1986 ordered a temperature control valve and
actuator assembly (Serial H56236~129~1). This order was
safety~related and invoked 10 CFR Part 50, Appendix B, ANEI]
N45.2, and 10 CFR Part 21.

(1) MD CoC dated April 30, 1987, for PO B6~2820 certified
conformance to specifications cited in the PO,

(2) The electro~hydraulic actuator (Drawing 976015-049-A,
Revision B) provided on the order was part number (P/N)
976015-049, The MD part number indicates that MD
supplied and controlled the item as commercial-grade.

b. Northeast Utilities PO 912663 of June 7, 1988, ordered a
replacement assembly consisting of the following:

. Valve, Serial 35-3%112
. Model 4612 Positioner
. Model 77-4 Alr Set

The order was safety-related and invoked 10 CFR Part 21 and
the MD Near~-Nuclear QA Program and reguired the items to be
equal to or better than the original items.

(1) MD CoC of September 1, 1989, for PO 912663 certified
that the items supplied to the purchase order
ioquiromcntn were egual to or better than the original

tems.

(2) Both the 4612 positioner and the 77-4 air set are
commercial-grade items manufactured by MD.

e, Louisiana Power and Light PO 17222 of March 26, 1988,

ordered a 8012~3-C electropneumatic positioner. The order
was safety-related and invoked 10 CFR Part 21 and the

~10=







b.

MD stated its polic{ in the QA manual for its nuclear
program. Safety-related orders for components or parts that
are designated safety-related by the ASME Code (that is,
pressure boundary parts such as body, bonnet, plug, and
bonnet bolts) are processed as safety-related in accordance
with the Mascneilan Nuclear Quality Assurance Program and
the Code. The remaining parts of the assembly are processed
in accordance with the Masoneilan commercial QA Program.

On certain orders as agreed to with the customer, MD
processes some non-code parts in accordance with the nuclear
quality assurance program, except for items epecified in the
Code such as the authorized nuclear inspector (ANl) checks.
Parts processed in this manner include valve stems or seat
rings that may be designated safety-related by the customer.
MD stated that it has never considered parts of an assembly
such as actuators, position indicators, or limit switches to
be safety~related, even though they were supplied on a
safety- related purchase order,

The NRC team agked MD to explain how it justified supplying
undedicated commercial-grade parts with safety-related
certification in rerponse to customer purchaee orders
invoking 10 CFR Part 21 and nuclear safety-related quality
standards such as 10 CFR Part 50, 2ppendix B, The MD
manager stated MD believed this to be acceptable because, in
accepting and certifying to 10 CFR Part 21, MD also accepted
and were entitled to uge the commercial-grade exclusion
stated in 10 CFR Part 21.3(a~1) for the commercial-grade
parts it provided on a safety-related order. The entire
explanation is their understanding that the provisions of

10 CFR Part 21 did not apply for commercial-grade items
supplied on a safety-related order. MD believed it dia not
have to process these items under a safety-related QA
program.

The NRC team stated that an original valve assembly design
or item design is often initjally gualified using a special
test program such as those found in many original
procurement documents., Typically, if testing is required to
environmentally jualify a valve assembly to IEEE 323 and/or
1EEE 344, commercial-grade items in the assembly are tested
to qualify the design of tne assembly and the design of all
parts used in the assembly, including the commercial-grade
parts that are now conditioned by the qualification testing.
The gualification testing i3 than used as a basis, and
possibly the only basis, for dedicating of the commercial-~
grade parts for safety-rela*ed applications. These
qualified commercial parts ior the assembly are now
safety~related parts, not commercial~grade parts., The MD QA
ranager acknowledged the NRC tean's position ca tha.s matter.
ever, he indicated that this position differed from MD's
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previcus position that commercial parts tested in an
assenmbly are still commercial parts,

e. The MD QA manager stated that following the December 1988
NRC inspection, MD recognized that its position regarding
commercial~grade items on safety-related orders could lead
to confusion. As a result, MD modified ite policy for
nuclear licensee orders to ensure that either the customer
purchase order, the MD guotation, or the MD certification
documentation clearly identified any items being supplied as
commercial-grade. The NRC team indicated that the safest
way to avoid confusion was to ensure that thig clarification
was evident on the order's certification documentation, The
MD QA manager stated that, MD will now only provide safety-
related certification for the following type of items:

(1) Manufactured as safety-related under MD's nuclear
quality (Appendix B) program

(2) Procured as safety-related under MD's nuclear guality
(Appendix B) program

(3) Manufactured or procured commercial-grade and
subseguently upgraded to a safety-related status using
an MD dedication program, The MD QA manager stated
that MD is developing this dedication program,

To avoid future confusion on nuclear licensee orders for
commercial parts, MD began to include an explicit statement on
commercial certificates of conformance that 10 CFR Part 21 and
10 CFR Part 50, Appendix B, do not apply. MD believes this will
ensure that all parties understand that the licensee is
responsible for any subsequent dedication of these commercial-
grade iteme for a safety-related application. Section 3.6
provides a detailed discussion of this matter.

4.0 PERSONNEL CONTACTED at MD:

Name Title
John Ke:: QA Manager-Massachusetts Operations
Willis Corve. Quality Engineer
Jogeph v te' 10 Quality Engineer
Joe Cal... Applications Engineer
Frank Vulpr Applications Engineering Manager
Ernie Kraner Product Engineer
Brenaa le.heco Nuclear Order Administrator
W.T. Allen 111 Quality Manager-North American
Operations
13-
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o % UNITED STATES
f " & NUCLEAR REGULATORY COMMISSION
, WASHINGTON D € 2088¢
\\l!i 4 NOV 05 1851
....‘
Locket Nus, £0.245
L0-336
50-423

Mr., John F, Opete

Executive Vice President « Nucleer
Connecticut Yankec Atumic Power Company
Northeast Nuclesr Energ: Company

Pest Office ko 270

Martfor¢, Connecticut 0614]1-C270

Dear Mr, Opeka:

SUBJECY: ASSESSMENT OF THE PPOCUREMENT AND COMMERCIAL-GRADL DEDICATION
PROGRANS AT THE MILLSYONE NUCLEAR POWER STATION, UKITS 1, 2, AKD 3
REPORT H0S. 50-245/91.201, 50-356/91-201, AND 50-423/91-201

Thit letter transmits the report of the essessment performec June 3 through 7,
1993, et the Northecst Nuclear [nergy Compery's (NKECO's) Millstone Nuclear
Power Stetion (MNFS), Units ), &, end 3, and ot the Northesst Utilities Service
Compery's Berlin Uffice, by R.P, Mcintyre, K.R. Neidu, B.H, Pogers, and L.L.
Campbell of the U.5. huclear Regulstory Commission's (ﬂkt's) Yendor Inspection
Brench and D.L. Caphton of NRC Region 1. At the conclusion of the assessment,
we discussed our findirgs with Stephen E. Scece, Director, Millstone Station,
and the menbers of your staff identified in the Appendix to the enclosed
report,

The essessiert wes performed to review NNECO's progrem for the procurement and
cecication of commercisl-grade itert used in safety-reloted applicetions at
MNPS in eccurdence with Appendix [ to Part 50 of Title 10 of the Code of
Feders) Regulaticrs (10 CFR Part §0) and to determine the extent of the

inp lementation of the Nucleer Managenert and Resources Council ( NUMARC)
fritiatives ir this ares.

NNECO had nade @ sigrificant effourt to strengthen its councrc101-gr|¢c
decication program and its overall program description was geners 1y consistent
with the dedication approaches described in Electric Power Research Institute
(EPR1) Repevt Nb-8682, “Guideline for the Utilization of Commercial Grede Items
1 huclear Safety Relatec Applicetiors (NCIG-C7)." Mowever, the progrer
description @id net completely eddress the issues cortéined in NRC Generic
Letter 89-02, “Actions to Improve the Detectior of Counterfeit and

Fravdulently herketed Products,” dated March 21, 1989, which specifies certain
restrictions or conditions concerning the use of EPRI NP-5652 decication
methuds to achieve compliance with Apperdix B to 10 CFR Part 80, With
appropriete modificetions to wucress this concern, the prograti, if proper))
inglementec, stoulo provide adeguate contrel over the comrercialegrace
procurcrent process, Specific strengths and weaknesser are discussec n geta’)
1. 44 ¢ encloscd report,
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Mr. John F. Opeka “le

NKECO had made good progress with respect to s review and assessment of the
comprehcisive procurement fnitiative improvements Suggested in NUMARC 80.11,
*Nuciear Procurement Program Improvements . * dated October 1990, The Inftietive
calls for licensee review to be completed by July 1, 1991, end tmplementation
dctions to be complered by July 1, 1992, Your progress in this ares should
ensble NNECO to meet these detes.

NKECO's implementation of the commercisl-grade dedication progrem was the mest
sigrificant area requiring incressed ettention. The essessmert tean 1dertified
severs) procedurel weaknesses, as well 25 vmplementation weaknesses, concerning
the improper idertification of sppropriste design criterfa, sefety 3unct1ons.
critice) characteristics, and methods for verifying the critice] characteristics
85 pert of the decication process. These dedication sctivities were performed
by outsice contractors working for the MNPS Procurement Engineering Group.
Implenertetion weaknesses appeared to be the result of & leck of adequete
training to KPS program requirements, combined with a lack of applicable
technica) background experience related to current industry procurerent and
commercial-grade dedication practices.

In accordance with 10 CFR ¢.790(0), & copy of this letter and the enclosures
will be placed 1n the JRC Public Document Ruwi.

Altheugh no response to this report 1s recuired, we eapect you to consider the
conceri s refsed herein and to toke appropriete measures. Should you have any

questiors concerning this cesessment, we will be pleesed to @iscuss ther with

You. Thenk you for your cooperation ih this essessment process,

Sincerely,

./
;‘4‘14' £a . /ﬂ-(1¢’ A""l
1)
Steven A, Varga, Director
Division of Reactor Projects 1/:]
Office of Nuclear Reactor Repulatior

Enclosure: Aszessment Report 50-245/91+201, $0-336/91+:01
end $0-423/81-20)

Cc: See next page
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FYECUTIVE SUMMARY

Between Jume 3 anc 7, 1951, the Muclear Regulatory Comission's (NRC's) Vercor
Inspection Branch conducted an assessment of Northeast Nuclear Energy Company's
(KHECO) aotivities releted to the procurement and dedication of
commercial-crave items ((Gls) used in safety-related applications at the
Fallstorne Nuclear Powtr Station (MNPS), Units 1, 2, and 3. The assessment team
reviewed NNECC's procyrenent program in order to assess the company's
compliance with the quelit, assurance (QA) requirements of Appendix B to Part
50 of Title 10 of the Code o7 Federal Regulations (10 CFR Part §0) aré to
assess the status of NNECO's implenentation of the Nuclear Managencnt and
Rescurces Council (NUMARC) initiatives on procurenent and conmercial-grace
dedication,

The NUMARC Board of [irectors has approved the ,.ocurement initiatives as
described in NUMARC 80-10, “"Nuclear Procurement Program Improvements,' datcd
Octaber 1890, whicn commit licensees to assess their procurement programs end
take spccific action to strencthen inadiguate programs, The first phase of
these initiatives addresses the dedication of CGls and was scheduled to be

implement~d by iary 1, 1590, Licensecs are to meet the intent of the guid-
ance previc.d <. 'ric Power Research Institute ( EPRI) Report HP-5£52,
“Cuideline for 112ation of Cormercial Grade Items in Nuclear Safety
*lated App? © v NCIG-07)," dated June 1988. The NRC has conditionally
encor ed thi. - . leline in Generic Lettar (G.) £9.02, “Actions To Improve
the Detection ~© [oun erfeit ard Fraudulently Marketed Products,” dated
March 21, 198§ "t - .cond phase of the initiatives is identified as the
comprehensive .- - nent initiative and addresses vendur sudits, tests and/or

inspections, obsolescence, informay ~n exchange, and general procuremer®,
Licercees are to review their programs by July 1, 1951, to determing, on the
tesis of guicence in NUI'ARC 90-13, if improvements ar- -seded in the atzive
éreas, and to complete sucn improvements by July 1, 1v...

This acsessment wes perfo~me¢ to determine the current status of the activities
to imgrove the procuremer program in relation to the industry cormitments ¢is-
cussec 2tove and NRC re - 2ments in this area. The assessment focused on 2
review of procrcdures # wesentative records; interviews with NNECO staff,
irciudine serior mat . and observations by the assessment team members,
The KPC essessment tc = ., held meetings with NNECO's corporate and plant
maregerent Lo discuss “» cvant aspects of commerciai-grade dedicatior and to
‘dertify areas requiring additional informetion. The assessment team discucsed
ts observetions with NNECO representatives and senior management at the exit
neeiing on June 7, 1991,

BRECO has made a significant effort to strengthen its conmercial-grade dedicatior
program and, currently, i1ts overall program description is generally consistent
with the decication philosophy described in EPRI NP-5650, However, the progran
inclucing many of the pertinent implementing procedures did not completely
acdress the issues contained in NRC GL 89-02 which specified certain restrictions
or conditivrs in using UPF] NP-5652 dedicatior methods to achieve compliance

with Appencix B to 10 CFR Part 50, With appropriate modifications to address

the cuncerns noted herein, the existing yrogram, if properly implemented, should
provide adequaty controls ouver the NNECO procurement and dedication process.

Two arcas of weakncss were identified:



The most significant weakness concerned inadequate implementation of the
dedication process as described in Administrative Contrul Procedure ACP-
Qr-4.03A, “Upgrading Spare Parts for Use in QA Application « Commercial
Grade 1tem Procurement and Dedication," and documented on the Commercial
Grade Decdication Form (CGDF). Specifically, design criteria, safety
function s), critica) characteristics, and the verification methods for
the 'ritical characteristics were improperly identified. In meny ceses
these attributes were bein? used interchangeably, which indicat:d a lack
of ungerstanding of overall programmatic requirements as well a; the
dedication process in general,

The team attributecd this weakness to » lack of formal training to program
requirements combined with ¢ lack of . plicable tech.ical background
experience related to current industry procurement and commercial-grade
decication practices. These dedication activities were being performed
by outside contractors working for the Millstone Procurement Engineering
Group.

In addition, Procedure ACP-QA-4.C3 did not include provision and guidance
for the dedication of services although MI'PS was currently dedicating
commercial-grace services,

0f severa) procedura! weaknessct and inconsistencies, the most significant
was that the procecdures did not address the GL 89-02 issue concerning
tréceebility of commercial-grade items to the original equipment manufacturer
(OEM) wher Method 1 alone cannot demonstrate suitability and manufecturer
certifications were used as part of the dedication process. Also,

procedures ¢id not include provisions to address the detection of frauculent
products.

# significant strength in the development and improvement of the NNECO procurement
and cormmercial-grade dedication progrem was the involvement of Assessment Services
and i%s eudits of procurement activities and the commercial-grade dedication
preograi at MNPS, 2lso, the Combined Utility Assessment Group's findings and
observations of the commercial-grade program for MNECO aided the program
develoonent. These audits and acsessnents directly led to many improvements arc
revisions to both the dedication program and the implementing procedures and

have been an ongoing activity during program evolution,

KNECO's nechanical and metallurgical testing facilities at Berlin, Connecticut,
and at the MhPS site were w21l equipped and staffed. These capabirlities should
provide in-depth and accurate testi~g for EPRI Mcthod 1 acceptance activities
(specie’l tests and inspectiuns) for its commercial-grade dedication prograr and
shou'd help to detect and screen the receipt of fraudulent or misrepresented
items,

NPECO previded management support and cufficient resources to improve its
comme: cial-grade dedicalion program, The NNECO staff displayed & great deal
¢f irterest in the hNRC team's assessment effort, and site and corporate
management were availlable for consultation during the assessment,
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1 INTRODUCTION

The NRC's Vendor lnspection Branch assessed Northeast Nuclear Energy Company's
(KNECO's) effurts to improve programs for procuring and decicating commercial-
grade itens (CGls) used in safety-related applications. The MRC assessment
teai: (team) reviewed the NNECo program to assess its compliance with Appendir B
to 10 CFR Part 50 and to assess the status of impiementation of the Nuclear
Managemert and Resources Zouncil (NUM*RC) procurement initiatives for ihe
Fillstone Kuclear Power Station (MNPS), Units 1, 2 and 3. The assessment was
perforricd between June 3 and 7, 1891, The assessment methodology included
observations, discussions with licensec managers and fite and corporate
personnel, and & review of records and procedures &ssociated with the licensee's
procurement and dedication program.

The NRC staff is presently conducting assessments at selected licensees'
fecilities to review their implementation of improved programs for dedicating
(Gls and to assess the improvements made in the 2reas covered by the NUMARC
comprehensive procurerent initiative program, This inftfative, approved on
vune 28, 1980, by the NUMARC Board of Directors, directed licensees to achere
to the guidance provided in Electric Pu: * Research Institute (EPR1) NP-BESZ,
and to review and strengthen their proci nt prograrms in accordance with
specific guidance provided fn NUMARC 90-13.

The specific areas revieweo and the team's observations are described in Sec-
tiors 2 through 4 of this raport. The conclusions, strengths and weaknesses
ere surmarized in Section 5. Section 6 addresses the exit meeting, and persons
cortected during the assessment are listed in the Appendix,

2 COMMERCIAL-GRADL DEDICATION PROGRAM REVIEW

2.1 Procurement Progran Overview

The team reviewed NNECO's programs and related commitments associated with the
implerentation of the NUMARC initiatives to assess the program for procurement
and decizatiun of CGIs in safety-related applications at MHPS. "Dedication” 1s
cener: 11y understood to mean the process by which an item, not manufactured and
supplied uncer an approved 10 CFR Part 50 Appendix B, quality assurance (QA)
progran, 1s verified to be suitable for use in a nuclear safety-related
applicetion,

Criteria 111 an¢ v11 of 10 CFR Part 50 Appendix B are fundamentally applicatle
*o the &ctual process of dedicetion for Chls because that process 1s the means
of satisfying the review for suitability requirement and the requirements 1or
desiyn review and verification (such as by 2 suitable testing program) of
Criterion 111, "Design Control." The dedication process also 1s used to satisfy
the requirements of Criterion VII, “Control of Purchased Material, Equipment

and Services,” by ensuring that purchased materials for safety-related
applicetions conforn to the procurement documents,

i
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In the current organization at the MAPS, site dedication activities are
coordinated by the Procurement Engineering Group (PEG) of the MHPS with tech-
nical assistance, when requested, from the Unit Engineering Department (UELD),
and quality assurance coverage from Procurement Quality Services (PQS). The
Northeast Utilities Services Company (NUSCO) Nuclear Plant Operating Company
(KUPOC) Engireering Department loceted in Berlin, Connecticut, supported MiPs
commercial-grade procurement acti.ities primerily associated with plant modifi-
cetions. KUPOC enginecring acti-it.es were similar to those performed by PEG
érd UED, Procedures used by both UEL ond PEL personne) for dedication activi-
ties generally were consistent with the requirements contained in the NUPOC
procedures, The tearm, however, identified some instances in which site
procecures had not been revised to incorporate new ong improved requirements
contained in the NUPOC corporate level procedures.

¢.1.1 Commerciei-Grade Dedication Evolution

Before June 1587 (Gls were purchased and receipt ynspected with the acceptance
criteria primarily based on verification of the correct part number. NUSCO
corporate level Nuclear Engineering and Operations Procedure NEQ 6.11,
“Commercizl-Grade ltems," Revision 0, and the MNPS site Administrative Contro)
Procedure ACP-QA-4.03A, “Upgrading Spare Parts For Use In QA Application-Commercic!
Grade Iter Procurewent and Dedication,™ Revision §, became effective June 1980
and incorporatec the guidance provided in EPRI NP-5652, "Guidelines for the
Utilization of Commercial Grade ltems in Nuclear Safety-Related Applications
(NC16-07)," June 1988. These procedures identified the actions required before
& CGI was used 1n a safety-related application, The procedures addressed such
elenents of the decication process as identifying the characteristics that an
iter must have to perform its safety function, methods that may be chosen to
verify thuse characteristics, and the point at which the item was cedicated for
safely-relatec application, In June 1990, Revision 6 of ACP-CQA-4.03A was
inplemented to provide additiovnal guidance on performing inspections and tests
associated with the dedication process, to provide improved guidance on upgrad-
ing items for safety-relatec applications, and to provide new definitions for
severe! terms used in the dedication process, In October 1990, Revision 1 of
NEO 6.11 wes implenented to incorporate lessons learned from the initial imple-
mentation activities and to utilize one common dedication form for 211 NUSCO
plants. Revision ] of NEO 6.1] also incorporated the NRC exceptions to EPRI
NP-EE52 identified in NRC Generic Letter (GL) 89-02, “Actions to lmprove the
Cetection of Counterfeit and Fraudulently Marketed Products,” dated March 21,
19CY &nd added guidance on using the fourth EPRI Acceptance Method, “"Acceptable
Supplier/Item Performance Record,” and a provision for dedicating a commercial-
grede service., In November 1990, shortly after Revision ] of NEO 6.11 was
1ssuecd, Revisicn 7 of ACP-(A-4.03A was implemented to incorporate the require-
ments of NEO 6.11 and to add a requirement to Jdocument and attach a brief
gescription of the rationale used in the evaluation process, including saefety
function(s), critice] characteristics, acceptance methed criteria, and any
additione) pertinent technical information,

2.i.¢& The Commercial-Grade Ledicatior Process

Variou: departments and groups at MNPS iniftiated purchase requisitions and F[G
processed them in accordance with ACP-QA-4.02C, “"Preparation and Review of
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Purchase Requisitions,” Revision €. If the purchase recuisition wes for an
iter that was nct required to perform & safety-related function or was &
sefety-related item thet will be purchased from an Appendix B supplier that
accepts Fart 21 reportability responsibility, the requisition was processed ir
accordance with the requirements of ACP-(A-4,02C, ACP-QA-4,.C3B, "Material,
Equipment and Parts Lists for Inservice Gerneratiun Facilities," Revision 3,
dated April E, 1989, anc corporate procedure NEO 6.01, “Material, Equipmert,
end Parts Lists for Inservice Generation Facilities," Revision 4, dated Apri!
12, 1981, provided requirements for determining the safety function(s) end
classification of items, The clessification o¥ items was not performed by PEG
but by Unit Engireering personnel and 1s further discussed Section 2.4 of this
report, 1f the iten performed & safety-releted function and met the criteria
to be purchased as & (Gl and was cdedicated for safety-related application, PEC
perscr.el processed the purchase requisition in accordance with the requirements
of ACP-QA-4.C3A.

Purchase requisitions received by FEG for a CGl normally contained such minimur
informatiun as the item description, its application, quality category, and ary
krown technice]l requirements, with provisions for the initiator to prepere the
cormercial-grade dedication packeye, PEG personnel reviewed the purchase
requisition and verified the quality category, verified cr determined technica)
requirerents, prepered or reviewed the commercial-grade dedication package
{including idertifying 1nspection, test and storage requirements), anc reviewed
other related activities such 25 the approved supplier list, status of enviren-
mertal and seismic qualification, and the Nuclear Operations Defective tems
List (NODIL).

Bt & rule, these purchase reguisititons for CGls forwarded to PEG were evaluated
2t peiforming @ safety-related function and clessified as Category 1. PEG used
the producticn maintenance managenent system (PMMS) data base to determine
appropriate quality incicators such as applicable design documents, environmental
qualification, seismic quelification, and category for the parent component,
which then are passed on tou the component part, 17 the part had been classified
as safety-related. PEG identified the safety-function of the item and deterrired
the critical characteristics on the basis of the CGI's application and intended
safety function(s). Mcthods to verify critical characteristics and their
acceptance criteria were identified, typically including reccipt inspection and
test &énd source verification, method 2, Commercial-Grade Survey of Supplier,

was seldom used for verifying characteristics and Method 4, Acceptable
Supplier/lten Perfyrmance Record, had not been used to date. The use of
corrercialsgrade surveys, receipt inspection and test and post-installation
testing are respectively addressed in Sections 2.5 and 2.€ of this report,

¢.. Procedures Review

The team reyviewed the dccumentation that prescribed the MNPS program for
dedicatior of CGls for use in safety-related (Class 1E for electrical) applica-
tions, The team reaviewed, in detail, the following MNPS site procedures and
NUSCC ang QA corporate procedures in order to as<ess the MNPS program controls
for conducting commercisal-grade dedication activities and to determine if

MNPS ‘s commerciel-grade dedication program for identifying the safety function

of CGls, classifying CGls, and identifying the CGls' critical characteristics

and rwethods for verifying those characteristics were consistert with the guidance
proviced in EPR! NP-5¢52 as conditionally endorsed by NRC GL 89-02.



Administrative Contrcl Procedure ACP-QA-4 .03A, “Upgrading of !

(4 AR . " vps T ek y & V' a
: : . . . .
tor Use In QA Applicetion««Commercial-Grade ltem Procurement ar
t n' 1¢ 7 datead | 5 ” e 1667
C s REVISIOF s Satled UCLOoDer ¢J5, 199
] PaAr [.‘ neer 'T’ and k“;t"e"~ s Proces e NED € ‘:‘ "Dy ces
{ cation, vpgrading, and Ut 2t r f e ai-brage |tes
KeV ! n i, cated Uctober B, 19
ALF-QA-§ B, "Material, Equipment, and Parts List for ervice
reration Fé ties,” Revision 3, ted Apr B, 1985
- g g ¢ . . .
Jua it Crvices Uepartment Procedure (ol 8, "rertormance of
pection Activities," Revision 5, dated November 1g, 19
ACP«QA-4.02C, "Preparation and Review of Purchase Regquisitions,
Revision 6, dated April &, 1991
o : o a o , :
ALP<Un«J. 10U, "Preparation, Review and Disposition of Plant Des
. g >
rRecords,” Revisigr , dated September §, 1
'
D 3.04, "Performance of Commercial-Grade Periodic Surveys," |
dgated Ji 10, 1989
Although N 0 had made a significant effort to strengthe ts comme
al ation proyrem at MNPS, there were several areds that needed img
* 4 B ' 4 5 | oY ’ “
Se on 4.30 of ACP-QA-4.03A defined a ke-for-11ke replacement™ t
thet for a “"direct replacement 1tem” in Section 4.19 of the procedur
M nlays > $ . 4 . - v 1 -~ 3\ v 4 1
£ direct replacement 1tem was detined as "an i1tem that 1s i1dentical ¢
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his definition for the most part, was consistent with the definitic
ke-for-1ike replacement provided in NRC GL 91-0%5, "Licensee Commerc
Frocurement and Dedication Programe . "™ dated April 8, 1991, The tern
replacement item" as used in the text of ACP-QA-4.03A and orn Commer
Dedicat Form, SF 1417, implied that the replacement item meets ti
f @ ke-for-like/direct replacement item. However, when a replacen
we dertified on Form 1417 as a direct replacement, there were no p
requirements to obtain cbjective evidence and to include documentat
gecication package to contfirm that the replacement 1tem was manufact
the same controls, material, and design as the item 1t was replacing
ection 6,1.2.e of ACP-QA-4.03A not only recuired the preparer of Fe¢
termine if the 1tem was a direct replacement, but also to determin
item hzd been changed by the marufacturer from the original item sug
the manutacturer., There were no requirements to docunent the basis
determination The review of several compieted dedication packages
as discussions with PEG personnei, indicated that the items
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sefety function(s). The team concluded that the text of ACP-CA-4.03A and the
format of Form 1417, incorrectly used the term direct replacement,

The terms “design criter ia,” “"cormercial-yrade services," and “"safety function”
were not defined, but were used both 1n the text of ACP-QA-4,.03A and were
reguired to be ertered un Form 1417, Although WEQ 6.01, "Matertfal, Equipment,
end Parts Lists for In-Service Nuclear Generation Facilities,” Revision 4,
dated April 13, 1551, provided the guidance and methodology for determining the
safety function of an ftem, ACP-QA-4.03A did not. The tean concluded that
sdditicne guidance should be provided to the preparers of dedication package:
in these areds.

fection 6.1.2.F of ACP-QA-4.03A required that the critice] characteristics to
erture the origina) qualificetion of Lhe component was maintained should be
identifired 1f a curmercial-grade item was intended for installetion in 8 seis-
mically or environmenrtally qualified component. UED was responsible for per-
forring and docunenting the environuental and sefsmic reviews for all
procurenents, However, ACP-QA-4,03A did not specify interface requirements for
the LED to perform environnerntal and seismic reviews and did not require

enviro wental or seismic considerations to be identified as part of the decice-
tien process. Also, Form 1417 provided no signoff to indicate that environ-
mentel and sersnic qualifications had been evaluated and were considered
maintained on the basis of satisfactory acceptance of the critice)
characteristics.

The scope of ACP-QA-4.03A included the deaication of items and services, how-
ev., throughout the text and attachments of this procedure referencc was made
t¢ 1tem and nct to items or services, although the requirements, in many
instances, were applicable to items or services being dedicated, The terr
“commercial.grade service" was not defined nor were any examples of critica)
characteristics or methods for verifying the service provided in ACP-CA-4.03A,
The farst page of Form 1417 dic not provide for identifying the appropriate
consigerations astociated with dedicating & service and ACP-QA-4.03A dig not
provide guidance for these activitius,

Faragraph €,1.2.7.2.c and Attachment 8.3 of ACP-QA-4,03A provided guidance for
the use of a commercial-grade survey of a supplier as 2 method to verify criti-
cal characteristics, Commercial-grade surveys of suppliers were performec in
accorgance with Cuality Services Depsrtment procedure QSU 3.04, “"Perforrmance of
Commercial-Grade Periodic Surveys," Revision 1, dated July 10, 1989, and

recults were ducumented on the Commercial-Grade Suppliers List (CGSL). The

CGSL fdentifieu thosc characterictics that were not confirmed during the

initial or pericdic survey, but did not identify those characteristics confirmed
as beiny control'ed, ACP-QA-4.U3A provided no guidance on how to determine 1f

a supp ier coulc be used to verify critice] characteristics. PEC personnel
infuited the tean that commercial-grade surveys to verify critical characteristics
were used very infrequently und required PEG to cbtein and review a copy of the
survey in order to determine which characteristics the supplier could verify.

Althouch QSO 3.08, “Performance of Receipt Inspection Activities,” Revision £,
dited November 12, 1990, provided for the use of sampling to verify critical
characteristics, no guidance on when to apply sampling to verify critical
charicteristics was provided or referunced in (SD 3.08 or ACP-QA-4.03A.
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Justification for sampling may include batch or lot tracecbility and homogeneity,
and confirming the supplier's method for maintaining traceat 11ty and homogereity,

The commercial-grade dedication program did not address the fact that in certein
instances EPRI Method 1, inspection and test, may not be sufficfent alone to
verify a1l critical characteristics. Some critica) characteristics may require
verification of traceability to the manufacturer. This 1s true for instances
where suftability for application 1s based at least to some extent on testing
activities or special processes performed by the origina) equipment manufacturers
(CEM). For example, in the case of molded case circuit breakers (MCCBs)
manufacturers/UL tests are relied on to ensurc adequate interrupting capacity,
In order to teke credit for such testing being performed on representative
semples of equipment, traceability to the OEM must be ensured. This verifiable
traceability to the circuit breaker manufacturer, which 1s necossary to verify
the critical characteristics, which the circuit breaker manufacturer relied

on (e.g., Interupting capacity), may be confirmed by audit/survey and by reviuw
¢f shipping documents and verification of the proper UL label, or other
appropriete means,

The team concluded, basc¢ on information discussed in the previous paragraphs
arc numerous minor procedural discrepancies, such as attachments not being
referenced in the text of the procedure, lack of definitions and guidance, and
\nappropriate references to organfzetion (e.g., the lead department), that
ACP-QA-4,03A needed mprovements in the text, as well as in the forms and
sttachments used for the dedication process.

2.3 Design Control--Eguivalency Evaluation

The tear reviewed the following procedures for controlling design activities
supperting the commercial-grade procurement and dedization process:

p ACP-QA-4,03A, “Upgrading of Spare Parts for Use in QA Application--Commercial-
Grede Item Procurement an¢ Ledication,” Revisiun 7, dated October 23, 19860

e NEQ 6.11, “"Processing, Dedication, Upgrading, and Utflization of
Conmercial-Grade Items," Revision 1, dated October 8, 1950

. ACP-QR-3.10, “Preparation, Review and Disposition of Plant Design Change,"
Revision 3, dated September 9, 1990

: NEO 3,03, "Preparation, Review, and Disposition of Plant Design Change
Fecords,” Revision 7, dated August 3, 199C

PEC, curiny the preparatiun of the (Gl dedication package, determined if the
item being procured had been changed by the manufacturer from the orw?inal 1tem
suppiied. 1f there were any differences between the criginally installed iten
«ng the item beiny procured, the item was cocrsidered a substitute and required
an eveluation to be documented in accordance with ACP-QA-3.10 or NEO 3.03.
Normelly MNPS Unit Engineering performed the evaluztion, however NUPOC and
HUSCO also may perform this evaluation. The evaluation was documented o1 @
Plant Design Change Record (POCR) form with applicable documents and analyses
referenced and/or attached. The PDCR prucess appeared to be in accurdance with
Criterion 111, “Design Control," of Appendix B to 10 CFR Part 50 &nd addressed
the essentie)l elementy f design control such as the 10 CFR 50.59 safety
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evéluation screening, design reviews, design verification, and the updete of
engineering documents including the generation of drawing change notices (DCNs).

NED 3.03 required that a DCh be written during the PDCR process for changes
that effect specifications or drawings. KEO 5.11 reguired that the LCN be
signed off as the work was cumpleted., This signoff was performed prior to Unit
Engineering releasing the substitute item for operations., The DCN was then
posted as 2 completed DCH and was aviilable at controlled drawing stations,

However, PEC was interpreting ACP-QA-4.03A as permitting the commericel-grade
dedication process, including preparation of Form 1417, to continue without
having & completed PDCR technical evaluation for the substitute replacement
item, ACP-CA-4,03A required the evaluation to be completed before the
substitule replaceme.nt 1tem was accepted during receipt inspection because the
evalatior could 1dentify additional considerations and verifications required
fur the substitute item. There were no programmatic controls to require the
Guuiity and techrical requirements on the purchase order or the design
¢riteriz, safety function, critical characteristics, or verification methods
identifiec on Form 1417 be reviewed against the technical evaluation contained
in the POCR. PEG personne| stated they were aware of this weakness and were 1n
process of implementing interim instructions to address deviations and
inconsistencics between the POCR evaluetion, the dedication package and the
purchase crcer. In accition, certain portions of Form 1417 needed improvement
tu address the use of substitute items and to evaluate the need for initiating
requirey revisions to the form as & result of PDCR evaluations for substitute
iters.

Althcugh there werce some areas that needed improvement, the team concluded that
the POCK process, if properly implemented, should provide adequate assurance

thet an equivalent or substitute replacement item will satisfactorily perform tre
safety function of the iterm replaced.

2.4 Parts Clessificetion Systen

The team reviewed the following procedures applicable for the safety
classification of items:

. ACP-QA-4 03B, “Material, Equipment, and Parts Lists For Inservice Nuclear
Gereration Fecilities (NEC 6.01)", Revision 3, dated April &, 1989

’ NEO 6.0, “Material, Equipment, and Parts Lists For In-Service Nuclear
Geucration Facilities", Revision 4, dated April 13, 1991

KHECU uscd the Material, Equipment, and Parts List (MEPL) to identify
structures, systems, aud components to be covered by the NNECC quality
assurance program, The MEP., & combination of paper documents and computer
ditebase was controlled at MNPS by ACP-QA-4.03B. When a component or part of a
safety-related (Category 1) system was required to be procured, the component
end the syster were identified and the MEPL was checked to determine if the
item was licted and if a gquality assurance determination had previously been
made ¢ to whether the part was safety-related or non-safety-related.

If & cumponent or part was not identified in the MEPL, steps were taken to
deternine if the item wes safety-related. I1f the item was bounded by the set
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failures of the part being classified would prevent the parent or associated
corponents/systems from performing their safety-reiated functions was not
discussed.

Misleading informetion contained in an example provided in Appendix B to
Attochment 8.A of ACP-QA-4.03B resulted in the inlet and outiet gasket for the
pressurizer safety valves being classified without considering the effect of
contanirents, The control of contaminants by inspection and testing, which arg
elements of @ bisic component as addressed in 10 CFR 21.3(a)(3), requires that
the chemical composition be verified as being within alloweble limits normally
igentificc in a specification or other engineering documents, If allowable
1imi“s for contaninants are fdentifiec as being applicable for safety-reletec
systems and their components, verification that the allowable 1imits have been
met should be controlled in accurdance with a program that meets Appendix B to
10 CFR Part 50,

FCP-QA-4.03E did not consider the fedlure effects resulting from the failure of
2 replacement item on surrounding comporents or the effects that the failurc of
surrourcing itens may have on tre parent component if the replacement item
feiled., For example, itens such as O-rings or geskets were not considerec &s
being required for a sefety-related component to perform its safety-related
function, thus the failure of these items were not considered as preventing the
parent component or system from performinc its safety-related function.

The statemert in ltem 4 of Appendix B to Attachment 8.A of ACP-QA-4.03B that 2
valve ster is Category ! if 1t s part of pressure boundry in @ Category |
systen wes questiorable because the disc may form the pressure boundary in some
vélves, with the stem placing and securing the disc. In the case ¢f active
valves, those that must change pusition to perform their safety function, valve
sters that are not part of the pressure boundary sy perform a sefety function
erc have to be clessified as Category 1 1f their faiiure may cause the valve
not to upen or close.

Eoth the tert of ACP-QA-4,03B, Revision 3, and Figure 7.2 only required that
the feilure modes (Section 7 of Figure 7.2) be addressed when the cuaiity
determinations supporting the classification process are identified as
nundeterrined." A: such, ACP-CA-4.03B pernitted the system engineer to declare
an item as non-safety-related without performing a failure analysis. These
documents were written for classifying a component and did not address parts
clessification in which several parts of a component were being classifiec
yrder one MEPL curponent,

Tie teer concluded that ACP-QA-4.038 as currently implemented wat & progranr
weakness. 1f, and when, Revision &4 of NEO 6,01 1s incorporated in the ACH, 1t
could tecome a program strength,

.5 Commerciel-Grade Supplier Selection, Qualification, and Survey

The tear reviewed the process for selection, qualification, maintenance, and
surveys of cormercial-grade suppliers used to support MiPS procurements. The
tear ¢iscussec the use of commercial-grade surveys with the Manager of Procuve-
ment Quélity Services, the Supervisor of Procurement Vendor Services, and the
Superviscr of the P-ocurement Engineering Group. The team also reviewed selected
commerciai-yrade surveys and the following procedures to assess the use of

EPRI Methud ¢, Commercia) Grade Survey of Supplier:
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POt performec audits and commercial-grade surveys using a limited amount of
perfortience-based audit elements and as & rule did not include the use of
engineering/technical specialists, However, P(S relied on Nuclear Procurement
Issues Committee (NUPIC) eudits, which were performence based and used
engineering/technical specialists, for two-thirds of the audits used for cueli-
ficetion and maintenance of Appendix B suppliers. PQS told the team that as
part of the NUMARC comprehensive procurement initiative, plans were proposed to
increase the use of performance-based elements and engineering/technical spe-
cialists tor performing audits and commercial-grade surveys.

POS reacticn to adverse findings assuciated with commercial-grade surveys was
informe) but satisfactory in practice and resulted in revising the Commercial-
Grede Supplier List (CGSL) and evaluating any effect on ftems in the warehcuse
or instilled in the plant. The methodulogy for processing adverse findings
resulting fron commercial-#rado surveys was not proceduralized or formally
described in the commercial-grade dedication program,

The procedure for performing commercial-grade surveys, (S0-3.04, did not
veguire the lead auditor to identify the item's critical characteristics to be
verifiec or the commercial-grade survey checklist (Attechment B.1,. Klthough
the attachment was patterned after the 1B-point criteria of Appendix B to 10
CFR Part 50, there are no forms pruvided for the lead auditor to list the item,
the item's criticel characteristics, and the methods and accepance criteria
that should be used tu verify the critical characteristics.

0SD-3.04 had not Leen updated since July 1589 and present methoduliogy for
conducting the commercial-yrade surveys and for reflecting lessons ?iarnec wes
nut adaressed. The PQS supervisor indicated that he was aware that QSD-3.04
needed updating to incorporate lessons learned and items identified by the team
as needing irprovenent and such concerns would be considered during the
scheduled bierrual update of QSD-3.04,

The tear cuncluded that the performance and documentatiun of commercial-grade
surve; s by suppliers was 2 strength in the NiPS commercial-grade dedication
process, but the procedure for the procecs needed improvement,

2.5.5 Use of Third-Party Audirg

PQS hae not used any third-party audits or surveys to qualify and raintain the
suppliers on the CG5L. However, the audit procedures, if properly implenented,
¢hould provide adequate controls for screening third-party audits aithough
there were no prouvisions in the commercial-grade decication program for screen-
ing &nd using third-party commercial-grade surveys, The PGS supervisor tolc
the team tha*® procedure revisions would be made in the future to provige
requirements for screcning and using NUPIC curmercial-grade surveys.

2.6 Receipt Inspection

PLS contained two sub-tier organizetions: Procurement Inspection Services
{F1S) with 10 inspectors and one supervisor and Procurement Vendor Services
(PVS) with 1L inspectors and one supervisor. The team focused on PIS, which
performs receipt inspectiors, purchase requisition reviews, and specification
reviewe, and participated 1n the CGl dedicetion and upgrade process.
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inspectors and supervisors were aware of common characteristics of misrepresented
vendor products discussed in the [N and no one interviewe: was aware of any
froudulent product issues at MNPS. MHPS made all purchases from approved
suppliers/vendors., The receipt inspectors wire tequired by procedure to verify
et the time of the receipt inspection that the supplier/vendor status had not
been downgraded from the approved supplier/vendor 'ist. Appendix C, "ldentifying
Substencard/fFravdulent Items,” to EPR] NP-6629 (NCIG-15) was evailable to

receipt inspectors for use as guidance,

An impruved receipt inspection facility and improved testing and {nspectior
equiprent had enhanced the capebility of the receipt inspection process to
getect misreprescnted parts, equipment, and materiu), PEG has the potentis! te
provice irproved receipt inspection ang testing acceptance criteria, thus
irproving the capability potential for detection of counterfeit and fravoulently
marketed products,

The tear concluded, however, that lack of sny formal procedural guicance to
receipt and source inspectors regarding detection of counterfeit or fraudulently
rarketed products was & weskress in the MNPS program, Actior had been taken

to irprove the receipt inspection/testing capatility and interaction with PEG.

2.8 Procurement Packaoe Review

The tear reviewed severa) procurement decication packages for both the electrical
and mechanical disciplines tu determine if the critical characteristics for CCls
had been properly 1centified and verified 2nd if the necessary procedural controls
were in plece to ensure that critice] characteristics would be correctly
translated irto the procurement documents,

‘1) The CGDF 1P1-0483, to dedicate & filter (Y3-E4) for the gas turbine lube
¢11 fuel shutoff valve contained severa)l questionable entries, For
example, the filter's desigr criteria were improperly listed as the
outside diameter and length, The design criteria for the filter appeared
to be in GE Technical Merual GEK7EZ7 and on drawings L14004, and were nct
juentified as design criteria, The CGDF identified the safety function of
the filters as remova) of smal) fmpurities from the lube oil. If the
filter were to fail, either entrapped impurities or the filter redia
jtself could carry uver, causing acceleratcd wear and possible eventua)
mecnanical failure, which could render the gas turbine inpperable,
Although the gas turbine, along with the diesel generator, provides power
+0 ¢)1] the necessary auxiliaries important to the engineered safeguard.
systeins and provides all power needed during the shutdown mode of operation,
this was not mentioned. In addition, the critical characteristics were
alsu 1centified on the CGUF as outside diameter and length (ensuring that
the filter will fit securely in its housing, ensuring no oil can bypass
the f1lter;. Acceptance criteria were verified by tests and inspections
ir accordance with the part upgrade furm dimensions and tolerances were
obtained frow the manufacturer. The length and the outside diameter were
inspected and verified as being correct. No tests were identified or the
CEDF as Leing required.

[2) The CCLF MP1-0372, to dedicate 16 inch butterfly valves 2-5W-180BC and
2-SW-121BC, for use as service witer stop vaives for vita) ec switChgear
rour coolers and ac chillers alse contained inappropriate entries. The
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team discussed a number of entries on the (GDF with PEG personnel. The
nost significant concern the team cxgrossod to PEG were the methods used
to verify the material of the valve body, the vilve disc, and the valve
shaft. An elloy sorter was origirully identified to be used to verify
body, disc, and shaft meteriels, but were actually verified by valve body
markings and verificatfon that the valve Jisc and sheft materia) i:
sitijer to monel using & magret,

Verification of materials by only looking at a merking on a component 1s
net consistent with the guicance provided in EPRI NF-5652. A marking or &
valve body, when used to verify 2 critical characteristic such as the
rirterial o; the valve body, should be supportec Ly a commercial-grade
survey thet confirms the process of materfal control anc merking as being
properly eanirglied by the manufacturer. The tear aiso questioned how
ductility wai @ consiveration for a 150 pound service weter valve. The
use of @ magret to determine if materia) is mone) 1s insufficient, because
é megret only gives an indication whether the materia) 15 magnetic,
Nonmagnetic nateriais include & number of materials such as aluminum
dlloys, magnesium alloys, copper and copper alluys, titanium and titerium
alloys, and austeritic stainless steel. 1In addition, the use of an alloy
sorter only sorts material and does not analyze the chemica) properties of
the material; therefore, 1t wes not sufficient to verify an iter 15 4
given materia’ with specific properties.

The CGDF improperly listec design criteria as “this valve is a meintenance
stop." This would be part of the safety function, No piping code, stancard,
or specification was listed in the design criteria section of the CGDF.

Alsc, the CGDF listed hydrostatic test enu seat lezbage tests as critica)
characteristics, These tests are methods to verify critical characteristics,
Materital was rot listed as & critical characteristic,

The CGDF MP2-UIEE, to dedicate a diese) gererator fuel injection nc2zle
ter use in the Unit 2 'B' diese) engine was reviewed. The design criteria
was improperly listed as inject fuel o1) into combusticn chamber with
proper spray pattern. The design criteriea for the fuel injection nozzle
ippeare’ to be in Equipment Spec. M-160 and on Vendor Drawing 16200743,
Revision 0, which were not identified.

The CGDF identified the safety function of the fuel injection nozzle to
vpen at set pressure provicin? proper cone shaped fine mist spray pattern
for dicsel fuel, The critice! characteristics and verification methods
listed on the CGDF were (1) set pressure; verify set pressure of nozzles
ot 2200 PSI (+100 PSI - C PS1) and (2) verify proper spray patter: once
vpen and spray pattern to be cone sheped fine mist. MNPS Procedure No.
Form 27010-12 was used to perforn the verifications; however, it i
unclear how MNPS verified that the spray pattern wes ¢ cone shaped fine
rnist when the test, according to PEC, is 2 post installation test,

CGDFs los. MP1-0320C and MP3-0127, for various mode) 5f molded case circuit
bieakers (MCCE:) were reviewed, Dimensions and operability were ident:fied
és Critical characteristics in both cases. The verification of the critical
characteristics was done by test., MP3-0127 used test g-ocedure SP37127,
Pevision 4, and MP1-0320 used test procedure PT1421A, Revision 0. These
test procedures hed different testing reyuirements.
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For example, PT1421A, “Testing of Molded Case Circuit Breakers i
Accordance with NRC 5u\\et1n §-10," required rated current hold-in test,
while SP37127 did not. 1In addition, the critical characteristic of
operability would be dependent upon the safety function and the actus)
plant applicetion of the MCCB. In one case the MCCB safety function wes
Just to act @5 @ switch, It was not clear to the team what MCCE procedure
shoulc be specified for the verification of critical characteristics
during dedicetion activities, since operability covers & wice spectrum of
MCCB functions.

The team concluded that the identificetion of an item's desigrn criteria, scfety
functions, critica) charecteristics, and the methods for verifying critice)
characteristics were improperly identifiec and not consistent with the guidarce
of EPR! 1P-5652 or the requirements of MWFS procedure ACF-QA-4.(3A. In many
cases these attributes were used interchangeably, which indicated a lack cf
understanding of overal) progremmatic requirements as well as the dedication
process in gereral, Additional training, procedural guidance, or technicel
experience by the contractors performing the dedication of CGls eppeared
necessary,

2.% Assessment Services Audits

The team reviewed audits of the MUPS procurement and commercial-grade
decication progran performed by NNECO's Assessment Services, the Combined
Uti11t) Pssessment group, and Nuclear Energy Services (NES), @ contractor to
MNPS. Various audits by these groups had been ongoing since mid-15E€, with the
most recent aucit report detec February 27, 199] ?Aud\t A60503), This
conprenensive, detatlec audit of procurement activities at MAPS identified 39
findirgs and 10 observations. The responses to the findings and cbservations,
including the currective action for severs) of the findings, were reviewed by
the tearm. These self-assessments conducted over the last three years had
identifiec significart weaknesses in certain areas and directly led to
inprovencrts in the commercial-grade dedication program,

The tear concluded that the involvement of Assessment Services and the other
two outside groups was instrumental in the overall evolution of the procurewent
and commercie -grade dedication program and was 2 significant program strength.

2.10 Maenagement involvement

A NKC Reyion ] letter dated September 1, 1989, requested MEPS to provide 1ts
progran plér outline ard implementation schedule to ensure cedication cf (Gls.
A November O, 1985, NKECO response letter stated that a Material Contro) Group/
Procurecent Engineering Section (MCG/PES) had been established under the Super-
intendent of Site Services and that stefring would be provided by outside core
tractore starting Jenuary 1, 1850, As of January 18, 1980, three pecple and 2
supervisor were performing procurerient engineering and cormercial-grace dedica-
tione for the Millstone site. The contrector staff has been increased to nire
peoplc by the tire of this assessnent,

Recent managerent involvement has centered arourd meeting the NUMARC comprehen-
sive procurerent initiative (CP1). A meniorandun dated April B, 1991, from the
Executive Vice President of Hortheast Utilities (NU) directed sir cuinpany
directors ond one supervisor to establish 2 steering conmittee to oversee
LUSCD's review and assessment of the CPl. A draft (Pl assessment report was in

-1920



final stages of preparation at the time of this assessment, A meeting had been
scheduled with the company's vice presidents to review and act on the report's
recommendotions. MHPS management stated that they were committed to meet the
NUMALC CPl schecules,

The teem concluded that managewent involvement in the (Gl 1ssue appeard to be
8t a measured pacc, heavily dependent or contractors for progran
implerentation. Menagement hed made resources available to provide for an
effective CGl dedication program. Additiona)l impruvement and contro) over the
CCI dedication process should be realized when ful) staffing of the Procurerent
Ergineering Croup 1s completed,

2.11 Installed Commercial-Grade ltem Review Project

PEG performed a review of commercial-grade items previously procured and
installed at &1) three MNPS units., Initfelly 50 ftems were idertified for each
unit fron 1985 to 1989, Packages were assembled for each item, including the
purchase order, receipt intpection information, installetion work order, and
the time in service was determined. The information was reviewed and evaluated
in accordance with current MNPS procurement procedures, to determine if the
ftem purchased was ecceptable for 1ts safety-related eppiication, The critical
cheracteristics were identified for cach item and the appropriate documents
weré reyviewed to determine 17 the combination of procurement, receipt, and
maintenance activities verified thosc critical characteristics.

After completing the reviews of the packages, MNPS determinec that no operebility
concerns existed, although sone discrepancies were noted, The discrepancies were
being evaiuated by engineering through the NCR process. At the completion of

the review, eech item was placed in one of three classes: fully acceptable,
dcceptable with comment, or unacceptable., A tote) of 143 packages were reviewed
for all three units, with ¥ being classified as unacceptable, 54 as acceptable
with comment, and B0 as fully accepteable,

The PEG stated that until all NCR's had been processed by engineering, MNPS
would rot make 8 final decisien 1f any further action needed to be taken on
installed or warehoused commercial-grade items.

3 PROCUREMENT TKAINING REVIEW

The teen reviewed the indoctrination and training of the PEG personnel who
perfuriced the procurement and dedication of commercial-grade items for use in
safety-related applications at MNPS, PEG was staffed with three lead engineers
who were perranent station employees and nine procurement engineers who were
cuntractor employees. In addition, the contractor supplied a program meanager
for approximetely 20 hours 2 weck whuse duties included reviewing the procure-
ment engineers' wurk and acting as a liaison to MNPS.

Training for the PEG was controlled by Nuclear Training Manual NTM-3,202,
"Technicel Staff and Marager Training Program [mplementing Procedure,” Revision 2,
dated May 10, 1550. NTM-3.202 was applicable to the technical staff and
manager (TSM5 pupulation, defined in Section 4.2 to include permanent station
engineers and contractors who served in TSM job functions and were expectec
to be un site greater than one year. Section 5.5 assigned the responsibility
tu the cogrizant supervisur to ensure that personnel requiring training
participete 'n the TSM training program.
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NTH«3.202 Yisted one course related to the dedicetion of comiercial-grade fitems,
LCC.01, "Dedication of Coumercial Grade Components." The five hour course
described the process of procuring, dedicating, and utilizing commercial grade
components 1n safety-related applicetions,

The Gencral Nuclear Training Group had developed a new 12-hour "Procurement
Covrse,” which was a comprehensive course covering the MEPL, the procurement
process, technica) evalyations, the dedicetion acceptance methods, and
perfornance-besed sudits, Course outline and topics indicated the course tu Le
much more extensive than the DCG.0O) course. The Procurement Courte could be &
program strergth 1f properly implemented anc utilized., NKECO had not yet
geternincé which PEG ewployees would be required to attend the course that was
scheduled to be initielly offered July 15, 1961,

There is no mininum fortiw) training requirements for PEG persunnel before they
performed CG1 cecications. This was considered a program weakness. Personnel
were required only to complete Attachment 1 tu Departmental Instruction PEG
2.01, "hew Empluyee Training For The Procurement Engineering Group,* Revision
0, datec February 22, 1990. The attachment required & self-study read-and-sign
of various adniristrative and technical procedures including ACP-QA-4,03A anc
ACP-CA-4.03B, After the team discussed these weaknesses 1n required training,
the PEG supervisor indicated that PEG 2.0 would be revised to require per-
sonnel to discuse topics pertinent to procurement with & fully qualified
procuremert gugineer Lefore preparing procurement documents.

PEC persorne) training files incicoted that the lead engineers had received
extensive training including some specific to the area of (6! dedication. The
training received by procurement engineers varied. All procurenent engineers
nad corpleted attachment 1 to PEG 2.01, most had received some technical train-
ing, such as plart systems, and five of the nine had attended the S-hour
comrercial-grace dedication course, DCG.01, although attendance in this course
did nct occur typically until 7 months after employment., The PEG supervisor
etd the prograr ranager indicated that the contractor had provided a Z-déy
training session on conmercial-grade dedicetion in October 1990 to &ll
procurement engiieers employed at that time.

The tear concluded thet training of the PEG was lacking because no minimum
forre! training was required before employees and contractors performed decica-
tions of commerciel-grade items. The new procurement course, 1f properly
irplenented, would be a pregran strength,

4 NUMARC COMPREHENS!VE PROCUREMENT INITIATIVE IMPLEMENTATION

NUMARC CPl, as described in NUMARC 90-13, “"huclear Procurement Program Improve-
meénts," approved by the NUHARC Board of Directors on June 20, 1980, commits
licersees to asccss their prucurement programs and teke specific action to
strengthen inadequate programs. It calls for licensees to complete the..
review ang assessment by July 1, 1991, and their implementation of improvemerts
by July 1, 1992, These guidelines are summarized in the enclosure to a
Commission paper, “NUIARC Initiative on Procurement ,* (SECY 90-304), dated
fugust 24, 1990.

A memoraidum dated April 8, 1891 from the Executive Vice President of NU to six
company ¢irectors and one supervisor established a steering committee to oversce
NUSCO's review and assessment of NUMARC's CPls. The steering committee initiated
o Do
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é meeting on March 8, 1991, In addition, a working group of 13 people was
formed to support the steering committee. The working group divided assessment
resporsibilities among sub-groups, each sub-group was assigned one or more of
the following CPl elements for assessuent:

Venoor Audits

Appendix B and CGI Test/lnspections
Cbsolescerce

Informatiun Exchange

General Procurement

An overal) schedule was established to incluce the mandate from the Executive
Vice President to present the developed plans to him by June 14, 1551, A
working group kickoff meetirg was held on April 4, 1961, At the tire of this
assessment, @ draft report wes partially completed reflecting the output from
the werking group. The teem concluded that the CPl review and assessment was
progressing on schedule to meet the NUMARC completion date of July 1, 10891,
Additiorelly, MNPS planned to impiement approved CP] recommendations by the
KULARC implementation cate of July 1, 1992. Although the team ceuld not judae
the effectiveness of the licensee's CPl program, f the recommendatiuns
decunented 11 the draft report are implemented, it should considerably erhance
the procurement and dedication program at MAPS,

§ COWCLUSIONS

MKFS hed rade a significant effort to upgrede its commercial-grade dedication
prograr; however, & number of areas need tu be improved. Most significantly
the KLECO implementation ¢f the commercial-grade dedication program needs
increasel attention., The assessnent team identified several procedura]l weat-
resses and inplementation weaknesses involving the improper identification of
desigr criteria, safety function(s), critical characteristics, and methuds
fur verifyinc the critical characteristics. These dedication activities are
perforied by outside contractors working for the Millstone Procurement
Engineering Group, and it appeared that the implementation weakiesses rcsulted
fron & lack of adequate training to program requirements combined with a lack
uf epplicable technical beckground experience tc current industry procurement
and commercial-grade dedication practices,

The éssessment tcam found strengths and potential strengths in such areas és
receipt inspecti. testing capabilities at the Metallurgy Leboratory Facilities
in Berlin, Connecticut and at MNPS site, self assessments of the cormercial-grace
ecication program, the new 4-day procurement and commerciel-grade decdication
training course, the review project of previously installed CGls at NNPS, and

the genera! consistency of the program with the dedication approaches of

EFRl NP-SEELZ. In particular, audits by both Asscssment Services and the Combined
Utility Ascessment Group of the comnercial-grade dedicition program resulted in
meny pertinert findings and observations that directly led to upgrades of the
proyrén and procedures. v addition, the quality, attitude, and dedication of
the licensee's personne] were evident,

18-
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6 EXIT MEETING

Or June 7, 1991, the assessment team conducted an exit meeting with members of
the NNECO staff and management at the MNPS site, Persons contacted during the
assessment arc listed in the Appendix to this report, During the exit meetinrg,
the teaw sumnerized the scope of the assesument and the observations,
Throughuut the assessment, the team met with MNPS management and staff to
discuss concerns, The licensee did not identify any information as
proprietory.
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APPENDI X
PERSONS CONTACTED
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Scace, Director, Millstone Station
Keenan, Director, Millstone Unit 2 (MP2)

Clenent, Director, Millstone Unit 3 (MP3)

Dacwmo, Director, Site Services

Johnsor, Director, Field Services

Baston, Director, Nuclear Production Materials
McCory, Menager, Procurement Quility Services
Asafayco, Manager, Nuclear Production Materials
KcKissick, Supervisor, Site Purchases

Suprenant, Supervisor, Procurement Yendor Services
Ahern, Supervisur, Procurement Engineering Group (PEG)
Mchatt, PEG

Kane, PEC

. Labrecque, PEC

Hodge, Supervisor, General Nuclear Training
Pcscc’. Jr., Nuclear Training

lcleish, Nuclear Training

Colemar, Procurement Inspection Services

Orefice, Project Engineer

Bohn, MP3 Engineering

Festa, Technical Programs

Richter, Supervisor, MP3 Engineering

Quffy, MP2 Engineering

Harris, MP3 Engineering

Brockner, Stoures

Thoras, General Electrical Engineering

Thomas, Administration Supervisor

Lafre, Welding Program Coordinator

Ely, Supervisor, melding and Materials Test Engineering

. Hurlburt, Engineering Specialist

*Attenced exit mecting
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Nuvlear Regulatory Commission

* N, Raymond, Senior Resident Inspector, MNPS
K. Kolaczyk, Resident Inspector, MNPS
U. Potapovs, Acting Chief, Yendor Inspection Branch, NkK
F. Nelntyre, Team Leader, NRR
K. Neidu, Senior Reactor Engineer, NRR
L. Carpbell, Reactor Enginecr, WRR
B. Ruyers, Reactor Engineer, NRR
D. Caphton, Senfor Technical Reviewer, Region |
E. werzinger, Chief, Project Branch #4, Region ]
G, Vissing, Millstone Project Manager, KRR

NUMARC

. % % % 5 % 50

* B, Bradley, Senior Project Manager

OTHERS

. Philligs, Con Edisor of New York

. Rossren, Yankee Atomic Electric Company

. Buchwald, hew Hampshire Yankee

., Keeinan, Vice President, Nuclecar Energy Services (KiS)
. Scott, Project Manager, NES

. Rogozinski, Connecticut Yankee

. Leclerc, Maine Yankee

* 2 % » =

LTl R s B Vel - )

*Attended exit meeting.
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% UNITED STATES
) o a NUCLEAR REGULATORY COMMISSION
} WASHINGTON, D € 206686
.
ol 2 October 11, 1991

Docket No., 99%00779

Mr. William J. Eckert, Chairman of the Bo. u
Nutherm International, Incorporated

501 South Eleventh Street

Mount Vernon, IL 62864

Dear Mr. Eckert:

SUBJECT: NOTICE OF NONCONFORMANCE
(NRC INSPECTION REPORT 999%00779/91-01)

This letter addresses the inspection of your facility at Mount
Vernon, Illinois, conducted by Mr. R. C. Wilson and other members
of this office on August 19-23, 1991, and the discussions of
their findings with you and members of your staff on August 23,
1991. The purpose of the inspection was to determine if safety~-
related electrical components have been supplied by Nutherm in
accordance with nuclear utility specifications and Nutherm's
quality assurance (QA) program. The inspectors reviewed your
dedication of commercial-grade equipment for safety-related
applications and the qualification of equipment for harsh
environments,

Areas examined during the NRC inspection and our findings are
discussed in the enclosed report. This inspection consisted of
an examination of procedures and records, interviews with
personnel, and observations by the inspectore. The inspection
identified that the implementation of your QA program failed to
meet certain U.S. Nuclear Regulatory Commission (NRC) require-
ments. Specifically, Nutherm's purchase orders did not contain
or reference controls necessary to ensure adegquate guality of

the analytical services supplied by the laboratory performing
material identification services. Because the material analyses
were used to dedicate commercial-grade components for safety-
related applications, the results of the analyses must themselves
be of high guality. In additior Nutherm's procedures did not
contain adeguate instructions f performing activities affecting
quality. Specifically, these p ocedures did not address the
content and freguency of Nutherm's surveys of commercial-grade
supplier or the method used to determine sample lot homogeneity
during the dedication of commercial-grade components.

The specific findings and references to the pertinent require-

ments for the above nonconformances are identified in the
enclosed Notice of Nonconformance.
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Mr. wWilliam J. Eckert 2=

The response requested by the enclosed Notice is not subject to
the clearance procedures of the Office of Management and Budget
as reguired by the Paperwork Reduction Act of 1980, Public Law

No. 96-511.

In accordance with 10 CFR Part 2.790 of the NRC's "Rules of
Practice," a copy of this letter and its enclosures will be
placed in the NRC's Public Document Room.

Sincerely,

o

Ry

Vendor Inspection Branch
Division of Reactor Inspection
and Safeguards
Office of Nuclear Reactor Regulation

Enclosures:
1. Notice of Nonconformance
2. Inspection Report $9%%00779/91-01
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ENCLOSURE 1

NOTICE OF NONCONFORMANCE

Nutherm International, Inc. Docket No.: 99%00779/91-01
Mount Vernon, Illinois

During a U.S. Nuclear Regulatory Commission (NRC) inspection
conducted at Nutherm International, Incorporated, in Mount
Vernon, Illinois, on August 19-23, 1991, the NRC inspection teanm
determined that certain activities were not conducted in accord-
ance with NRC requirements that were contractually imposed on
Nutherm by purchase orders from NRC licensees. The NRC has
classi®ied these items s nonconformances to the requirements of

Title 10 of the Code of Federal Regulaticns, Part 50 (10 CFR

Part 50), Appendix B.

A. Criterion IV of Appendix B to 10 CFR Part 50 requires that
requirements necessary to ensure adeguate quality shall be
included or referenced in the documents for the procurement
of services.

Section 3.3 of Nutherm's Quality Assurance Procedure
QAP-4-02-00, Revision 1, dated July 14, 1989, states that
“the Engineering Manager is responsible for ensuring all
Purchase Order descriptions and requirements, for purchases
of commercial grade items, materials and services to be
utilized as basic components in a nuclear safety related
application, are delineated on a Purchase Reguisition."
Scuction 6.1 of the same procedure states that "upon the
receipt of an approved Purchase Requisition, the Purchasing
Agent shall initiate a Purchase Order Typing Reguest
identifying the applicable quality requirements for that
order. The purchase requisition and purchase order typing
request shall be utilized to prepare the purchase order."

Contrary to the above, Nutherm's commercial-grade Purchase
Order No. 4507-02-001 to the Chemir Laboratory did not
include or reference the controls necessary to ensure the
aderiate quality of material analysis services. These
services were used to verify the material identity of a
gasket being environmentally qualified as a spare part for
safety-related service in a temperature switch. Gasket
failure could result in loss of the temperature ewitch's
safety function (91-01-01).
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activities affecting quality shall be prescribed by documented
instructions or procedures. Nutherm's failure to specify the
content and frequency of surveys of commercial-grade suppliers s
the first example of Nonconformance 91-01-02, (The second
example is identified in Section 3.5 of this inspection report,)

in response tc the inspectors' concerns, Nutherm's QA nanager
stated that, although Chemir/Ni 9/10/90 did address laboratory
prochdures and practices specifically develuped by Chemir for
Nutherm contracts, he did not know if it was a quality assurance
document. Therefore, Nutherm had not established the suitabjility
of Chemir/NI 9/10/90 for use in procurements intended to ver.fy
components' critical characteristics. During this inspection,
Nutherm scheduled another survey for September 11, 1991, to
verify Chemir's program implementation and compliance as
applicable to the requirements of Appendix B to 10 C¥R Part %0,

3.3.3 Document Control

The inspectors compared several documents from technical data
packages against the document control log to verify the revision
numbers. The inspectors determined that two project travelers
(NSP=4429-01 and NSP-4429-02) were both listed as Revision 0 in
the document control log; however, the project traveler cover
sheets showed Revision 2 for NSP-4429-01 and Revision 3 for
NEP~4429~02. The inspectors also noted that a Nutherm internal
QA audit for design control had identified the same type of
nonconformance. The NRC inspectors did not cite this example as
a nonconformance, because there were no other discrepancies of
this type and Nutherm's QA department had identified this c¢anvern
during their internal audits. In addition, Nutherm had scheduled
corrective action for August 26, 1991. The inspectors concluded
that the implementing procedures for document control were

adequate and were being followed.
3.3.4 Corrective Action

The inspectors' review found that Nutherm's corrective action
requests were controlled, well documented, and were forwvarded to
upper aanagement as required by procedure. However, the inspec~
tors noted that in one instance the production department did not
respond in a timely manner. The original due date for Corrective
Action Request (CAR) No. 40 was May 28, 1991, but the production
department did not respond until August 7, 1991, 1In addition,
the QA department submitted three overdue notifications to the
production department requesting that they implement corrective
action. Nutherm's slow disposition of CAR No. 40 was regarded as
unusual, and the inspectors concluded that Nutherm's nonconform-
ance notices were controlled, well documented to suppoert conclu~-
sions, and were generally closed on a timely basis. In addition,
adegquate implementing procedures were in place and were being

followed.
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material list to identify the material and design changes that
had occurred since the item was qualified, Alternatively, a
material sample could be sent to a test laboratory for analysis.
If the manufacturer's material list was used, Nutherm's QA de-
partment audited the manufacturer toe ensure that the commercial-~
grade c.ntrol of the material list and product were adecuate,

1f identified differences prevented dedication based on the NIL
item test data, Nutherm required the item to be requalified., 1If
differences were noted, but the item was still considered to be
satisfactory for use as a basic component, then a record of
dedication was written to document the basis for acceptability.
The record was reviewed and approved by appropriate personnel.

1f an NTL item did not exist, then Nutherm dedicated by the
second method--performing gualification testing of sample items
from the purchase order. The test item was etched with the pur-
chase order number for identification before testing and stored
in the testing laboratory's “"library" 2s a standard for future
comparisons after type testing was completed., The gualification
methodology was documented in Nutherm's implementing procedures.

All nuclear-qualified items were tested to demonstrate their
functional performance before shipment, and the manager of
dedication issued a Certificate of Dedication which certified the
items as basic corponents,

3.5 Sample Homogeneity

The NRC inspectors questioned how Nutherm addressed possible
variations among items beiny dedicated or qualified. The mancger
of dedication indicated that suppliers were unable or unwilling
to comply with Nutherm's requests to establish homogeneity--such
as sequential serial numbers, same date codes, same lot, or same
quality control inspectors--so these requests were usually not
included in WNutherm's purchase orders. The inspectors noted that
Nutherm performed several independent actions to verify lot
homogeneity. Using parameters such as date codes, Nutherm
visually compared the items being dedicated to the NTL item as
required by Procedure QAP 9-7-10~19, “Parts Comparison for
Similarity,” Revision 7, dated September 27, 1990,

If the lot to be dedicated did not appear to be homogeneous,
Nutherm compared items within the lot by nondestructive dis-
assembly and visual examination. If the date codes were spaced
in time, one item (typically the oldest) would be disassembled
and compared to the NTL item, Any differences would be evaluated
in terms of perfocmance and seismic capability, and a material
analysis would be performed if the item was intended for use in a
harsh environment,
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If the date codes for the items received were similar within the
lot but different from the NTL item, Nutherm disassembled one
item and compared it to the NTL item. Nutherm tried to obtain
design change information from the supplier, 1If the information
was not available, Nutherm performed a material analysis on the
item being dedicated and on the NTL, if neceusary. Nutherm pur-
chased extra items as necessary for this testing and analysis.

Dutln? this review tha inspectors noted that, although thesa
additional actions taken to verify homogeneity among parts were
important to Nutherm's dedication and gualification processes,
they were not prescribed by Nutherm procedures. In spite of the
additional actions Nutherm had taken to verify lot homogeneity,
Criterion V of Appendix B to 10 CFR Part %0 requires that activi-
ties affecting quality be prescribed by documented instructions
or procedures, Nutherm's failure to specify adeguate controls in
their documented instructions and procedures to establish sample
lot homogeneity is another example of Nonconformance 90-01-02
(identified in Section 3.3.2 of this report).

3.6 Example of Parte Comparison

The NRC inspector observed Nutherm's receiving inspection and
comparison of five Potter & Brumfield MDR 138-8 relays which were
purchased as commercial-grade items for subseguent dedication.
The Nutrerm receiving inspector used the implementing procedure,
Dedication Planner form, and Potter & Brumfield data sheet at the
inspection station to verify that the relays were in accordance
with the Kurchnno order requirements and the implementing pro-
cedure. techrician from the material department corpared the
relays uoin? Production Standard 5001-55629~-13, "Comparison to
Determine Similarity," Revision 3, dated December 11, 1990. The
packing list showed that the relays were shipped directly from
Potter & Brumfield.

The conparison activities determined that the newly received
relays slightly differed in several respects from the NTL item
that Nutherm had previcusly seismically tested. Specifically,
the color of materials, sealing locations, the screw projection
from nuts, and insulator board patterns were different; the screw
bottoms were beveled instead of flat; the height from the bell
housing to the bottom of the first insulator was different; there
was no coil housing gap between the bottom metal cap and what
apgoarod to be plates; there was a different coil wire sleeve
material; the relay weights were different; and an "AMF Incorpo-
rated" notation on the label was missing.

The Nutherm technician documented the differences on the Compar-
ison Request form and forwarded it to the manager of dedication.
The manager of dedication stated that each difference would be
evaluated to determine its effect on seismic and environmental
gualification, and if the evaluation results permitted the

10
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dedication to be completed they would be documented in the Record
of Dedication. Nutherm would also research their records for
additional test data to support dedication. If the differences
did not permit the dedication to be completed using the original
test data, requalification would be required. Because of the
numerous changes found in the relays, this issue is designated as
Unresolved Item 91-11-03, and Nutherm's actions concerning the
differences will be reviewed during a future NRC inspection,

3.7 Qualification Testing

Nutherm Purchase Order File CWE-3455 covered switches, auxiliary
relays, overload relays, circuit breakers, and indicator lights
supplied to Commonwealth Edison Co.'s LaSalle nuclear power
plant. Nuther» purchased commercial-grade items, and seismically
and environmentally gualified trem. Nutherm contracted the
seismic testing to Wyle Laboratories and the radiation exposure
to Radiation Sterilizers. Nutherm performed the remainder of the
qualification work, including the steam and temperature testing.

Nutherm test report CWE-31455R, Revision 1, dated February 14,
1991, revealed a thermal aging gualification concern similar to
one rccont1¥ identified at Southern Testing Services, Inc. (see
NRC Inspection Report 99901223/91-01, issued September 4, 1991,
pages 8 and 9, for further details). The concern related to
continuously-energized components which experience less self-
heating temperature rise at elevated temperatures than at room
temperature because the resistivity of copper coil wire increases
at elevated temperature. Since Nutherm used a room temperature
measurement of the self-heating temperature rise in performing
the thermal aging analysis for General Electric HMA series
relays, the Nutherm test exposed the relay to a lower~than-
intended~temperature. Therefore, the qualification test resulted
in a nonconservative estimate of the relay's qualified life.

Because of this concern Nutherm reviewed its records for other
thermal aging tests of energized components, and found only two.
In both cases customer purchase order changes documented that the
equipment would be used in mild environments where it is not
subject to thermal aging concerns.

Nutherm planned to measure the actual elevated temperature and
recalculate the qualified life of the LaSalle relays with an
estimated completion date of September 9, 1991, The inspectors
concluded that this was satisfactory because the equipment in
question was not shipped until February 21, 1991, and Nutherm
estimated the true qualified life to be at least 5 years. This
issue will be followed as Unresolved Item 91-01-04. The NRR
project managers have been informed of this discrepancy. This
issue will be reviewed as part of the NRC's ongoing evaluation ot
self-heating temperature effects on thermal aging analysis.

11
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nel components against the temperature data provided by the

icensee. During the NRC inspection Nutherm was oven-testing
four components whose qualified lives could have been reduced
below the specified life of the panel to determine their new
qualified lives. Nutherm identified that the root cause for this
problem was the failure to adequately consider the heat generated
in the cable bundles and the heat transfer surface reduction due
to compenents mounted on the sides and bottom of the panels.
When Nutherm performed the calculations in 1985, an independent
review was not performed.

As a corrective action, Nutherm subseguently revised Procedure
QAP 3-0-02, “"Preparation and Review of Calculations," to require
such an independent review. Nutherm also initiated a review of
the calculations in all gqualification efforts that included
determination of in-cabinet temperatures, and for all other harsh
environment qualifications. The review aleo included the
component self-«heating concern discussed in Section 3.7 above,.
Completion of these reviews was scheduled for September 9, 1991,
Nutherm also reviewed its records to identify other possibly
affected projects. Although no harsh envirenment concerns were
identified, two mild environment projects were found which
involved panels of similar design. Evaluation of the suitability
of those panels for their environment was also scheduled for
completion by September 9, 1991, Completion of both these
reviews will be followed as Unresolved Item 91-01-05,

The inspection team concluded that Nutherm was adeqguately
addressing the notification requirements of 10 CFR Part 21, and
that the corrective actions taken for the only notification
provided to date have been thorough and timely. The inspectors
had no further concerns in this area.

4 PERSONNEL CONTACTED

W. J. Eckert, Chairman of the Board and Treasurer

L. F. Hinsor, President

L. D. Patterson, Manager of Quality Assurance

I. Gunin, Vice President and Manager of Equipment Qualif.
D. Stephens, Vice President and Manager of Engineering
Stomberski, Vice President and Manager of Sales

L. Duncan, Manager of Dedication

R. Elliott, Manager of Production

H. D. Boyd, Manager of Purchasing

D. R. Mikow, Manager of Test Laboratory

F. Starr, Quelity Assurance Engineer

C. Overocker, Laboratory Supervisor

B. Hudson, Receiving Inspection

T. Wright, Materials Control

L S
-3
-

-

Attended both the entrance and exit meetings of August 19
and 23, 1991
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Mr. J. bD. Shiffer .- 3 =

In accordance with 10 CFR 2.750(a), & cogx of this letter and the
enclosure will be placed in the NRC's Public Document Room.

Should you have any questions concerning this inspection, we will
be pleased to discuss then with you. Thank you for your
cooperation during this inspection,

Sincerely,

Bruce A. Boger, Director
pivision of Reactor Projects

111/1V/V
office of Nuclear Reactor Regulation

Enclosure:
Inspection Report No. 50=323/91-202

cc w/enclosure: See next page
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EXECUTIVE SUMMARY

The U.S. Nuclear Regulatory Commission's (NRC's) Vendor
Inspection Branch, Division of Reactor Inspection and Safeguards,
Office of Nuclear Reactor Regulation, with Region V
participation, conducted an announced inspection at the corporate
offices of the licensee, Pacific Gas and Electric Company (PG4E)
in Ban Francisco, California, April 29 through May 3, 1991. Jhe
inspection team evaluated the licensee's procurement and
commercial-grade dedication activ'“‘es .or the emergency 4diesel
generator ( ) set for the lice » e's Diablo Canyen Nuclear
Power Plant (DCNPP), Unit 2. According to PGEE, the new =izth
(2=3) EDG will be identical (i.e., like~for-like) to DCNPP's five

existing EDGs.

The team focused on the procurement and commercial-grade
dedication activities for the diesel engine (DE) component of . he
EDG set. The licensee procured the DE for the EDG as a
commercial~grade component. The licensee based the commerciale-
grade dedication on the performance history of identical DEs, and
because of certain concerns, identified by the licensee, the
performance history was later supplemented w.ti. a commercial~
grade survey of the DE manufacturer utilizing selected mechanical
components. Again, additional concerns were identified by the
licensee and the commercial-grade survey was augmerted by
performing source verification of selected activities and special

tests an”® inspections.

The team had several concerns with the licensee's procurement and
commercial-ygrade dedication program and, therefore, with the
resulting quality and reliability of the EDG., The licensee did
not adeguately demonstrate throuzh its commercial~grade
dedication program that all critical characteristics specific to
the EDG's ability to perform its intended safety function had
been verified and that the bases of the original seismic
gualification had been maintained.
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CG-P-Diesel requires, in part, that unless otherwise noted in the
specification, the supplier (GE«L) shall plan, establish,

implement, and maintain a quality assurance program in accordance
with the regquirements of CANI-2299,.3-85 of the Canadian Standards

Association's (CS8A's) CAN3I-2299, Quality Assurance FProgram
Standards.

The CAN1=2299 quality standards series provides the minimum
regquirements for a supplier's guality program, according to the
quality level specified. The standard gives four levels of
quality assurance (QA) programs, each with decreasing
comprehensiveness and sophistication, The CAN3-~Z299 levels of
guality assurance programs are described below.

¢ The 229%.1 QA program level is intended to prevent the
occurrence of nonconforming products or services because
failure in service could result in extreme cost or undue risk
to health and safety, or both.

¢ The 2299.2 QA program level aims at reacting to nonconforming
products or services to prevent their recurrence because
failure in service could result in serious cost or significant
risk to health and safety, or both.

¢ The 2299.3 QA program level proposes a program for verifying
the conformance of products or services throughout the process
because failure in service could result in significant cost or
some risk to health and safety, or both.

¢ The 2299.4 QA program level suggests a program for sorting the
good items from the bad; it need not be documented.

Table 4 of CAN3-2299.0-86 describes the relationship of the four
levels of QA program with other guality programs. The table
provides a generalized comparison of the elements of a gquality
standard but not its applicability. The table states, in part,
that Appendix B to Title 10 of the Code of Federal Requlations
Part 50 (10 CFR Part 50) correlates to gnly the CAN3I=2299.1 QA
program standard,.

Appendix B to 10 CFR Part 50 applies to all activities affecting
the safety-related function of systems and components, or parts
thereof, necessary to ensure (1) the integrity of the reactor
coolant pressure boundary, (2) the capability to shut down the
reactor and maintain it in a safe shutdown condition, or (3) the
capability to prevent or mitigate the consequences of accidents
that could result in potential offsite exposure. Moreover, the
CAN3I=2299.1 QA program level it the only level of CANI-Z299 that
addresses the loss of a safety function to the extent of a major
reduction in the degree of protection to the public health and
safety. The licensee, however, imposed the CAN3I=Z299.3 QA
program standards for the DE and its conponents, without



demonstrating an adeguate basis for specifying the less rigorous
guality level (i.e., the factor rating method or the program
element method for determining the appropriate gquality level, as
described in CAN3-2299.0-86,

- > 8). Also,

CAN3~2299.0-86 states that the CAN3I-Z299.3 QA program standard
imposed by the licensee does not provide controls for design
planning, design processes, design verifications, or design
reviews. This issue applies to the adequacy of the licensee's
procurement requirements and is discussed further in section 2,1
of this report.

The licensee's procurement documents for the DE specified certain
requirements for critical and non-critical components of the DE,
a8 described below.

2.1 gCritical Components (Power Train Parts)

The licensee's design specification stated the criterion for
determining if a component is critical and also defined the DE's
critical components that are subject to the guality requirements
specified in CG-P-Diesel. The criterion for determining if a
component is critical was based on whether the functional
performance testing adequately demonstrated the components'
properties or attributes regarding the effects of long~term
degradation and cyclic fatigue (i.e., a component is a critical
component if the functional performance testing will not
demonstrate the adeguacy of the component's properties or
attributes to withstand the effects of long~term degradation and

cyclic fatigue).

The critical components listed in the design specification were
later defined by the licensee as power train parts in its
transmittal of March 27, 1991, to the NRC. The listing of power
train parts in the transmittal also included valve inserts,
connecting rod bolts, and connecting rod nuts, that were not
listed in the design specification as critical components. The
licensee's list of 14 power train parts groupings from its
transmittal of March 27, 1991 (a total of 424 parts), is given

below.

engine block piston caps
crankshaft connecting rods
cylinder liners connecting rod nuts
cylinder heads connecting rod bolts
valves - air and exhaust main bearings =~ shell
valve inserts main bearings - thrust
piston bodies camshafts

- 4 =
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The licensee, however, did not revise the PO to include the valve
inserts, connecting rod bolts, and connecting rod nuts in its
procurement documents as critical components, or demonstrate an
engineering analysis of the long-term degradation and cyclic
fatigue effects for these components during the functional
performance testing, The licensee also failed to demonstrate an
engineering evaluation of the DE that substantiates that the list
of power train parts included all parts that are required for the
DE to perform its safety functions and that are also critical
components, bas=*d on the criterion stated in the desiagn
specification; those components that will not adequately
demonstrate during the functional performance testing the
properties or attributes to withstand the effects of long-term
degradation and cyclic fatigue. This is Unresolved Item
50-323/91-202+-01.

In its transmittal of March 27, 1991, the licensee described the
commercial-grade dedication methodelogy for the DE and the
special qurlity requirements imposed on GE-L for critical
couponents’; also known &8 power train parts, as designated by
the licensee in ites transmittal. The special quality
requirements were that (1) GE-L shall evaluate all suppliers of
power train parts to ensure their technical and quality
capability to provide items or services, (2) GE~L's evaluation of
suppliers shall be documented, and (3) GE-~L's evaluation shall
include an annual audit of the suppliers' facilities to assess
the implementation of the suppliers' quality program in
accordance with CSA's Standard CAN3-Q395 or equivalent., However,
the team's review also determined that the licensee's design
specification and CG-P-Diesel imposed additional special quality
requirements on GE-L for power traln parts, as discussed in the
paragraphs below.

(1) Resign Control

Paragraph 4.2.1 of CG-P-Diese]l required GE-L to (1) define
the critical parts for which the quality requirements of the
specification apply, (2) obtain concurrence from PGEE on the
critical parts list, (3) identify the critical
characteristics for each critical part (e.g., form, fit,
function, material, and process; according to the licensee),
and (4) obtain concurrence from PGLE on the critical
characteristics applicable to each critical part. Although
this section of CG-P-Diesel requires GE-L to define the
critical parts for which the quality requirements of the
specification apply, PGLE had previously specified the

!the licensee did not attempt to distinguish between the term
“eritical component," as used in the design specification, and
"sritical part," as used in Specification No. CG-P-Diesel, and
therefore, the terms were considered synonymous.

-5-
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Therefore, the licensee failed to (1) establish the basis for
considering the mechanical components as non-critical parts in
the PO and procurement documents, and (2) specify the technical
and quality procurement vrequirements for the mechanical
components to ensure that the components and DE perform their
safety-related function. This is Deficiency 50-323/91-202~02.

3 COMMERCIAL~GRADE DEDICATION REVIEW

To conduct the ~ommercial-grade “.iication and gqualification of
the DE, the licensee utilized the rour acceptance methods
described in the Electric Power Research Institute's (EPRI's)
document NP-5652, Guideline for the Utilization of Commercial-

‘ ty-Related Applications (NCIG-07), and
the recommendations outlined in the Nuclear Management and
Resource= Council's (NUMARC's) document 90-13, Nuclear
Procurement Program Improvements. The NRC conditionally endorsed
EPRI NP-5652 in its Generic Letter (GL) 89-02, Actions to Improve
the Detection of Counterfeit and Fraudulently '
dated March 21, 1989. EPRI NP-5652 described the acceptance
methods for commurcial-grade ite¢ s as follows:

Method 1 - Special Tests and Inspactions

Method 2 - Commercial~Grade Survey of Supplier

Method 3 - Source Verification

Method 4 - Acceptable Supplier/Item Performance Record

The licensee used M~thod 4 for the commercial-grade dedication
and qualification of the DE's power train parts. The licensee
gualified the use of Method 4 by performing an audit of GE-L's
facility in Montreal, Canada, December 12 through 15, 1989. The
audit results, ‘ocumented in Supplier Commercial Qualification
Audit No. 89297 , addressed GE-L's ability to control changes in
Cesign, materials, and manufacturing processes, in accordance
with the NRC's GL 89-02 and to validate the use of Method 4.
Because of the concerns it identified during the audii, the
licensee augmented acceptance Method 4 for power train parts with
acceptance Methods 3 and 1.

The commercial~-grade dedication and qualification of the DE's
mechanical componen . were also based on acceptance Method 4.
The licensee supplemented Method 4 with Method 2. Commercial-
Grade Survey No. 90216SS performed at GE-L's facility September
17 through 20, 1990, was based on the licensee's 14
representative sample parts from the total population of
mechanical components. Because of the concerns it identified
during the survey, the licensee augmented acceptance Method 2
with Methods 3 and 1,
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EPRI/NSAC-108, "The Reliability of Emergency Diesel
Generators at U.S. Nuclear Power Plants"

The report presents a susvey of the EDG success/failure
experience during 1983, 1984, and 1985, to develop EDG
reliability values that accurately indicated the
contribution of EDG unreliability tc¢ plant risk during the
three year timeframe. Each reported event was evaluated to
determine if the EDG would have fulfilled its mission in a
real emergency. For the purpose of determining the impact
on plant risk, the report considered EDG reliability to have
two elements or phases of operation; (1) start phase
reliability, and (2) load-run phase reliability. The
nuclear power plant experience for the 3 years evaluated
showed that overall EDG reliability was excellent: 98.6
percent reliability for test and unplanned demands, and 97.8
percent reliability for unplanned demands only.

However, the EPRI/NSAC report did not include the
reliability data for the ALCO DEs at DCNPP2, did not include
failures occurring within an EDG's "initial shakedown
phase," and did not identify the ALCO DEs at Salem Units 1
and 2. The licensee's use of the EPRI/NSAC-108 performance
history data for ALCO DEs did not adequately demonstrate:

e that it had adequately evaluated the start phase and load-
run failures of ALCO DEs that were not included in the
report (e.g., initial shakedown phase failures), or
determine if those failures adversely affected the
acceptance results

e that it had evaluated the other types of failures (e.qg.,
surveillance test-related failures) for ALCO DEs during
the same timeframe

e that the technical bases rsed to evaluate the
EPRI/NSAC-108 data wer¢ adequate to establish the
performance history of critical components relevant to the

EDG's aoility to perform its intended safety-related
function.

PGE&E's Survey of Industry-Wide Performance Data

The licensee performed an independent survey of nuclear
utilities with ALCO DEs to determine their reliability to
start during surveillance testing for the years 1987 and
1988. However, the licensee's survey results failed to
include (1) reliability data from Ginna and Indian Point
Units 2 and 3, (2) performance data for 1986, and

- 17 -
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(7)

(8)

(9)

(3) performance data for the timeframes not included in the
performance data reported in EPRI NP~4264 and EPRI/NSAC~
108. Therefore, the licensee's survey was not industry-
wide performance data and it failed to demonstrate:

® an established Acceptable Supplier/Item Performance
history on the basis of industry~wide performance data

¢ that the technical bases (i.e., failures to start during
surveillance testing) used by the licensee in its survey
to determine EDG reliability was adeguate to establish the
performance history of critical components relevant to the
EDG's ability to perform its intended safety-related
function.

Non-Nuclear Faillure History of ALCO DEs

The licensee determined that the best source of non-nuclear
ALCO DE failure history was GE-L's equipment bulletins. 1In
a letter to PG4E, dated October 30, 1990, GE~-L stated that
equipment bulletins were issued to all customers if the
problem was general and if it resulted in a design change.
PGLE determined that 12 of the B8 GE-L equipment bulletins
reviewed were applicable to PG&E's procurement and
commercial~grade dedication of the Model 18-251-F DE,

PCGLE did not identify the 12 equipment bulletins it
considered applicable to the DE procurement, or the status
of the 16 additional eqguipment bulletins to be written by
GE~L. The licensee failed to demonstrate that the technical
bases it used to evaluate the equipment bulletins as a
source of performance history data were directly applicable
to verifying the EDG's ability to perform its intended
safety-related function.

The Government Industry Data Exchangs Program (GIDEP)

As a member of GIDEP, a government-sponsored information
exchange program that includes data on material problems,
PG4E's search of the GIDEP data base did not identify any
failures of ALCO DEs.

PGLE's Supplier Commercial Qualification Audit of GE-L

The licensee qualified the use of Method 4 by performing an
audit of GE-L's facility in Montreal, Canada, December 12
through 15, 1989. The audit results, documented in Supplier
Commercial Qualification Audit No. 892978, addressed CE-L's
ability to control changes in design, materials, and
manufacturing processes, in accordance with the NRC's

GL 89-02 and to validate the use of acceptance Method 4.

The licensee's CG-P-Diesel invoked additional design

-~ 14 =
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controls that are not prescribed by QA program standard
CAN1~2299,.3-85 (see Section 2 of this report on page 2).
The licensee's audit identified seven deficiencies in GE-
L's gquality program and its implementation, and issued an
audit finding report (AFR) for each deficiency.

The licensee followed up on Audit No. 892978 by visiting the
GE~L facility June 26 through 29, 1990, to assess GE-L's
corrective actions taken for the AFRs issued as a result of
the audit performed in December 1989%. A summary of the AFRs
issued by the licensee and the status of each at the
conclusion of the licensee's followup visit to GE-L is given
below.

AFR 89-171: GE~L failed to document a program for the
gualification of personnel performing welding and did not
document personnel qualifications to perform welding.

i The licensee verified corrective action and
found it acceptable. However, the item remained open for
PG&E's review of the welding gqualification procedure and
the weldors qualifications.

AFR 89-172: GE~L failed to calibrate test equipment used
to measure and document the essential variables of welding
procedures and welding machine settings.

t GE~L's corrective action was not fully
implemented. The eguipment identified in the AFR was
calibrated but was not incorporated into the calibration
program and additional eguipment was found to be overdue
for calibration,

AFR _89-173: GE-L failed to (1) require customer approval
or concurrence before implementing design changes, and

(2) document the bases for not ilmposing all guality
requirements on subsuppliers or for using subsuppliers not
capable of complying with the gquality requirements.

Status OPEN: The licensee imposed these requirements in
CG-P-Dieso) and removed the requirement for customer
approval or concurrence before implementing design
changes. For those subsuppliers whose program or methods
cannot meet the licensee's gquality requirements, GE-L will
provide a description of its activities to ensure that the
requirements are met, or deviations controlled.

AFR 89~174: GE-L failed to record the measuring and test
equipment used to perform inspections and tests.
Therefore, the validity of previous inspection and test
results can not be verified when measuring and test
equipment is found to be out of calibration.

- 18 =



Status OPEN: According to PGAE, verifica“ion of
corrective action could not be performed during the
followup visit because GE-L had not performei any
inspection activities on the licensee's items with the
exception of NDE per{ormed to assess the adeguacy of the
welding discussed in AFR 89-171 and receipt irspection of
subsuppliers' parts.

AFR 89-175: GE-L failed to specify the qualitv
requirements for compunents and parts in procur=ment
documents to subsuppliers.

Status OPEN: Verification of corrective action revealed
that GE-L's PO issued to Auburn Technologies Inc. (AT1) of
Auburn, New York, did not contain gquali‘y reguirements,
even though the licensee determined that the original PO,
retained by GE-L, contained the guality requirements.
Therefore, since the copy received by ATI did not contain
guality requirements, ATI did not impose quality
reguirements on its subsuppliers of power train parts or
mechanical components supplied to GE~L. According to the
licensee, the gquality requirements imposed on the power
train parts taken from GE-L's existing inventory were also
indeterminate because GE-L could not verify what, if any,
quality regquirements were imposed on orders to ATI before
establishing the quality program.

AFR 89-176: GE~L failed to demonstrate that the use of
engineering change notices (ECNs) and the performance of
associated activities are accomplished in accordance with

documented procedures,

: The licensee verified corrective action
and found it acceptable.

AFR 89-177: GE~L failed to implement an external audit
program for all of its subsuppliers. This deficiency
includes the evaluation of subsuppliers before the start
of work and the annual audits of subsuppliers to maintain
their gqualification as required by paragraphs 4.7.2,
4.10.1, and 4.10.4, respectively, of CG~P-Diesel.

Status OPEN: GE-L's schedule for auditing subsuppliers
did not contain all subsuppliers to which GE~L had issued
POs for items or services for the licrnsee's DE.
Additionally, GE-L used power train parts from existing
inventory and could not identify the PO, receipt
inspection, and guality requirements for the parts.
Therefore, the licensee could not reasonably ensure that
the power train parts comply with its design specification
and Specification No. CG-P-Diesel.

- 16 =
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During the followup visit to GE-L in June 1990, the licensee
accompanied GE-L's staff on its followup visit to ATI to
verify ATI's corrective actions for four deficiencies GE-L
had identified during its audit of ATI on January 10, 1990,
ATl was GE~L's major subsupplier of power train parts,
Before GE~L bought out Bombardier Inc.,, ATI and GE-L were
the same company. ATI i1s a machining and assembly facility
that provided GE-L with the power train parts listed in
Table 1I.

Table I -~ Power Train Parts Supplied by ATI

Power Train Parts ATl's Source
Cylinder Liners ¢ Lynchburg Foundry -
liners

® Chromium Corporation -
chrome plating and acid

etch
Camshaft Assemblies e Copperweld
(right and left side)
Piston Bodies ¢ Alcoa - aluminum body
Piston Caps ¢ Ladish - steel caps
Connecting Rods ¢ Voest-Alpine

A summary of the deficiencies that GE-L identified with
ATI's quality program and its implementation, and the status
of each deficiency at the conclusion of the licensee's
followup visit to GE-L and the joint followup visit to ATI1
by the licensee and GE-L are given below.

¢ ATI failed to establish documented instructions for the
inspectors' use of stamps to identify acceptable parts.

Status CLOSED: Procedures were established and verified.

® ATI failed to establish documented instructions for
conducting audits of subsuppliers.

Status CLOSED: Procedures were established and verified.

® ATI failed to conduct periodic audits of its current
subsuppliers.
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Status OPEN: ATI had not performed audits of subsuppliers
as required.

¢ ATI failed to perform final inspections of power train
parts. AT1's quality control group performed in-process
inspections with the machine operator and asserted that
this activity constitutes full inspection, ATI's quality
department audited the operator's inspections of camshafts
on a sampling basis but did not audit all preoduct lines.

Status OPEN: ATI had not performed corrective action as
reguired.

The licensee also noted that ATI purchased the connecting
rod nuts and connecting rod bolts in large volumes and
verified them at receipt inspection, before adding them to
its inventory. However, traceability was not maintained and
material certifications were not available. Mlthough
material certifications were available for the power train
parts listed in Table I, the licensee concluded that the
validity of the material certifications was inleterminate
because ATI had not audited its subsuppliers.

GE-L's audit of ATI and the results of its followup visit
identified weaknesses in GE~L's ability to control changes
to design, materials, and manufacturing processes.
Moreover, the licensee's audit and followup of GE-L's
corrective actions substantiated the identified weaknesses
in GE-L's quality program and, therefore, the licensee
failed to demonstrate that GE-L adequately controlled
changes in design, materials, and wanufacturing processes
necessary to support the use of acceptance Method 4 as the
basis for the commercial~-grade dedication.

The team found that the licensee's evaluation of and conclusions
with regard to several of the sources of performance } stery data
contained weaknesses which were directly related to the
licensee's DE and its safety-related performance history.

Several of the sources of data did not represent industry-wide
performance history because of either omissions in the specific
source, or gaps in the collective timeframe of the data.
Additionally, the licensee's audit findings and conclusions
regarding GE-L's corrective actions, and the results of GE-L's
audit of its major subsupplier (ATI) did not substantiate that
GE-L adequately controlled changes in design, materials, and
manufacturing processes necessary to support the use of
acceptance Method 4, as the basis for the commercial-grade
dedication. Moreover, the weaknesses identified in the
licensee's performance history data were of such a nature to
guestion whether industry-wide data could be established that
would adequately substantiate the licensee's use of acceptance
Method 4 as the overall basis for the commercial-grade dedication
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of the DE. Although the licensee supplemented acceptance Method
4 with other methods of commercial-grade dedication, the licensee
did not adequately establish performance history data that would
be acceptable as an overall corrective action to resolve
weaknesses found in the licensee's other methods of commercial-
grade dedication, This is Unresolved Item 50-323/91-202-02.

3.2 Method 2 - Commercial-Crade Survey of Supplier

Commercial~-Grade Survey No. 9021655 documented the licensee's
survey of GE-L's facility, September 17 through 20, 1990.
Although a commercial-grade survey is a means by which the
licensee can take credit for GE-L's commercial quality controls
by confirming that the mechanical components and their critical
characteristics are adequately controlled, the licensee did not
specify in its PO the acceptable GE-L commercial quality controls
for supplying mechanical components. The licensee was unable to
specify in the PO the controls considered adequate because the PO
was issued in January 1990, before the license performed the
commercial~-grade survey. In its procurement documents, the
licensee did not specify the acceptable guality requirements

(1) to ensure the adequacy of the characteristics of the
mechanical components necessary for the EDG to perform its
intended safety-related function, and (2) ensure that the
mechanical components were technically identical to the
mechanical components of DCNPP's five existing ALCO DEs and that
the bases of the original seismic gualification were maintained.
This concern will be evaluated as a part of Deficiency
50~323/91-202-02, as discussed in Section 2.2 on page 7 of this
report.

3.2.1 Representative Parts

The team reviewed Attachment Q, Supporting Documentation for the
- ) \ critical

commer:

, to the Spare and Replacement Parts Evaluation,
RPE M-6602, Revision No. 1. PG&E Nuclear Engineering and
Construction Services documented its evaluation for the DE
dedication in RPE M-6602. The mechanical components consisted of
a total population of 6316 parts, which included, as a single
item, those components and parts purchased by GE-L as
subassemblies. In August of 1990, the licensee developed a
matrix identifying critical characteristics for a selected number
of parts from the total (6316) of all mechanical components to
provide specific technical input for the commercial-grade survey.
The licensee used the following selection criteria to identify
the mechanical components to be included in the matrix: (1) the
subsupplier; (2) the product type, complexity, and function;
(3) the construction process; (4) industry experience with
fraudulent items; and (5) the performance history. This activity
resulted in the licensee's selection of 14 representative
mechanical components. The licensee correlated the 14
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Table 11 - Representative Parts for the Commercial-Grade Survey

S R YOS RT3V T T ¥ A MR £ 7 (B 55 AP AU N B AN 2 TSI £ S ARSI SR ANATE S O AR AT W et
Representative Part Critical
and Supplier i

Engine~Mounted
Rotating Component

Skid-Mounted
Rotating Component

Special Fastener

Casting

Components from
Special
Manufacturing
Process

Turbocharger = ATI

Air Start Motor =
Ingersoll Rand

Cylinder Head Stud -

GE-L manufactured
from commodity
purchased bar stock

Piston Rings -
Kaydon Ring & Seal

Radiator -
Young Radiator
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Part No.,
configuration,
dimensions,

and workmanship
Functional
testing and
operability

Part No.,
configuration,
dimensions,

and workmanship
Functional
testing and
operability

Part No.,
configuration,
dimensions,

and workmanship
Material
Mechanical
properties

Part No.,
configuration,
dimensions,

and werkmanship
Material
Mechanical
properties

Part No.,
configuration,
dimensions,

and workmanship
Functicnal
testing and
operability
Special
manufacturing



Table 11 continued
Product Type

Engine-~Driven or
Skid-Mounted
Pump

Precision Machined
Part

Spring

Mechanical
Controlling Device

Heat Exchanger
(this product type
has only one part)

Commodity, Metallic

Representative Part

and Supplier

Fuel Injection Pump
- Lucas Bryce

Fuel Injector =~
Lucas Bryce

Valve Spring =~
Associated Spring

Governor -
Woodward Governor

Lube 0il Cooler -
McRae Engineering

Exhaust Manifold
Stud -
Erie Bolt

- 22 =
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Critical
Characteristics
Part No.,
configuration,
dimensions,

and workmanship
Functional
testing and
operability

Part No.,
configuration,
dimensions,

and workmanship
Functional
testing and
operability
Material

Part No.,
configuration,
dimensions,

and workmanship
Material
Mechanical
properties

Part No.,
configuration,
dimensions,

and workmanship
Functional
tcnting and
operability

Part No.,
configuration,
dimensions,

and workmanship
Material
Special
marufacturing

Part No.,
configuration,
dimensions,

and workmanship
Material
Mechanical
properties



Table 11 continued
Representative Part  Critical

Preduct Type and _Supplier Characteristics

Commodity, Flex Hose =~ ¢ Part No.,

Non-Metallic Aeroguip configuration,
dimensions,

and workmanship
¢ Functional
testing and
operability
¢ Material

Gasket Valve Cover Gasket - ¢ Part No.,
Joints~Etanches configuration,
Supply dimensions,
and workmanship
® Material
Valve Fuel 0il Pressure ® Part No.,
Control Valve - configuration,
Fulflo dimensions,

and workmanship
¢ Functional

testing and

operability

3.2.2 Commercial-Grade Survey Results

The licensee evaluated five gquality program elements and their
associated guality criteria from Appendix B to 10 CFR Part 50
during its commercial-grade survey of GE-L. The commercial~-
grade survey of the 14 selected mechanical components identified
several deficiencies in GE~L's quality program and its
implementation. Several of the deficiencies identified during
the commercial-grade survey should have been identified by the
licensee during its Supplier Commercial Qualification Audit

No. 892978 and its followup visits to GE-L and ATI; other
deficiencies identified during the commercial-grade survey were
previously identified by the licensee during its audit and
followup visits, The deficiencies identified during the survey
are summarized by quality program elements and are given below.

(1) PResign Control

¢ The survey did not describe an evaluation of GE-L's design
documentation for the radiator or the lube o0il cooler.
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(3) Identification and Control of Material, Parts, and
Components

¢ GE~L's procedures for the identification and control of
material, parts, and components were adeguate. However,
the survey showed that GE-L did not implement the program
requirements.

¢ Component parts in GE~L's existing inventory were
traceable to POs for the same items surveyed. However,
traceability to a specific PO or subsupplier, where more
than one subsupplier was involved, was not possible.

¢ Thie turbocharger had been received from ATI and placed in
the warehouse and released for use without GE-L performing
a receipt inspection.

¢ GE~L manufactured 1,000 cylinder head studs from stock
material; 126 cylinder head studs were for PG&E's DE.
During manufacturing, the process sheet that contained the
material identification disappeared and groups of
unidentified studs were removed 'rom the manufacturing
area to perform other processes such as magnetic particle
tescing and final dimensional inspection. Other groups of
cylinder head studs were installed in the DE without
dimensional and acceptance inspection, which could not be
performed after installation.

¢ The fuel injectors, exhaust manifold svuds, and the valve
cover gaskets were received and placed in the warehouse
without being identified with an acceptance tag.

¢ The flex hose could not be located, even though GE~L's
computer tracking system indicatsd that it had been
received.

¢ The radiator, lube oil cooler, and fuel oil pressure
control valve were not at GE-L's facility and therefore
not considered in the survey.

(4) Inspection and Test

¢ The in-process inspections of primary parts and
subassemblies were not defined by an in-process inspection
procedure and the status of the inspections were not
required to be signed off to indicate completion of the
inspection activicy.

® GE-L did not have documented inspection instructions and
test instructions for the 14 representative mechanical
components surveyed.
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Attachment Q, Supporting Documenta
Survey Representative Sample and

The findings of the licensee's commercial-grade survey failed to
substantiate that GE-L's qguality program and its implementation
provided reasonable assurance that the guality program elenments
surveyed were adequate to control the 14 selected mechanical
components and raised concerns regarding the adequacy of the
quality program to control the remaining mechanical components
that were not evaluated during the survey. The survey identified
deficiencies in GE-L's guality program and its implementation
that also adversely effect the power train parts. Several of the
deficiencies that were identified during the survey had not been
identified previously by the licensee during its audit and
followup visit to GE-L. This is Unresolved Item
50-323/91~202-04.

Because of the deficiencies identified during the commercial-
grade survey, the licensee concluded, as stated in Attachment R,
that the following compensatory acticns would resolve all of the
survey's open items: (i) develop QC Surveillance FPlan 6602~1
using acceptance Methods 3 and 1; (2) obtain GE~L's commitment to
sign the manufacturing process sheets for the licensee's DE; and
(3) develop Action Request A0206%04 to track followup actions to
resolve the survey's open items.

3.3 Method 3 - Source Verification

Acceptance Method 3 consisted of the licensee witnessing GE-L
perform guality activities that are intended to confirm that
GE-L adequately controlled the guality regquirements that assure
the components meet their design specifications and the critical
characteristics that ensure the component will perform its
safety-related function., The licensee's source verificatinn
activities for power train parts and mechanical components are
discussed below.

3.3.1 Power Train Parts

In its presented response to the NRC staff on July 15, 1991, the
licensee provided a reference document idgntified as X1 Summary

. This document appeared
to be part of RPE M-6602 and listed parts from the ALCO Model 18-

251-F, Renewal Parts List No. 943, dated July 1982, included in
tion for the Commercial Grade

| Critical Characteristics. The
notes to the listing showed that power train parts were

independently inspected and tested for configuration and material
acceptability according to the requirements of the licensee's
Inspection Plan No. DC-271, dated August 23, 1990. The
inspection plan divided the licensee's source verification
activities into the following three groups:
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¢ Source verification activities consisted of dimensional and
documentation checks that were identified as inspections for
configuration in Attachment D to the licensee's transmittal of
March 27, 1991. The critical characteristics chosen by the
licensee four this portion of its source verification
activities are given in Table 1I1 on page 29 of this report.
The critical characteristics for the engine block, although
described in Table 111, were not included in the licensce's
inspections for configuration bccause the engine block was not
included in this portion of the source verification
activities.

¢ Source verification activities during GE-L's manufacture of
the DE consisted of the following licensee witness points:

engine block and base welding
engine block machining

cylinder liner hydrostatic test
engine block assembly

crankshaft deflection

inspection of cylinder head section
torguing activities

bumping clearance

engine test

lube o0il and fuel o0il analysis

¢ Source verification activities during assembly of tae DE,
generator, and auxiliary systems and associated piping by GEC
Alsthom consisted of the following licensee witness points:

skid welding and heat treatment
instrument tubing installation
pressure tests

critical piping and fastener dimensions
radiator alignment checks

system cleanliness and flushing
electrical connections

painting

ASME certification for applicable tanks
break-in test

final running test and inspection
diesel auxiliaries test

final packaging

Inspection Plan No. DC-271 did not include (1) the GE-L gquality
control elements to be verified by the licensee during the source
verification activities and that were specific to the power train
part's critical characteristics, (2) the surveillance methods or
verification activities to be performed, and (3) an evaluation to
determine the adequacy of the supplier's (GE-L and GEC Alsthom)
controls that were verified during the source verification
activities. This is Unresolved Item 50-~323/91-202-05.
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Table 111 - Critical Characteristics for Source
Verification of Power Train Parts

Power Train Parts

Engine Block

Crankshaft

Cylinder Liners

Cylinder Heads

Valves - Air and Exhaust

Valve Inserts

Piston Bodies

Piston Caps
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Critical Characteristics

¢ Fabrication/welding
¢ Weld fusion
® Weld continuity

¢ Dimensions: diameter at
bearing and crankpin
journals, length at
thrust pearing face,
length at center of
crankpin

¢ Dimensions: inside
diameter after plating,
outside diameter at top
land, thickness of liner
flange

¢ Dimensions: overall
length, overall height,
location of four valve
guide bores, location of
seven bolt holeg, bolt
hole size

¢ Dimensicns: overall
length, diameter at stem,
diameter at seat

¢ Fusion of stem to seat

¢ Surface continuity for
stem and seat

s Dimensions: outside
diameter, thickness

¢ Dimensions: overall
length, diameter, bottom
oil ring location, top
compression ring location

e Dimensions: diameter at
the top, top compression
ring location






For the purposes of this report, the team's review and evaluation
considered only selected portions of the licensee's first and
second groups of source verification activities from Inspection
Plan No. DC-271. The team reviewed the documentation of source
verification activities for only selected power train parts
because the licensee's dedication documentation was stamped
*preliminary," and the documentation reviewed by the team was
incomplete and being revised, as discussed in Section 1 on page 1
of this report., The completed dedication documentation for the
power train parts is subject to review during a future
inspection. The team's observations for the power train parts
described below are not contidered complete because of the
preliminary status of the licensee's documentation, and
therefore, are subject to change on the basis of future
inspections of completed documentation. The crankshaft,
connecting rod bolts, and main bearings (shell and thrust) wers
not reviewed fcr inclusion in this report,.

(1) Engine Block

The licensee procured two engirne blocks with serial nos. 14
and 15, One of the engine blocks will be used in the
completed DE and the other will be a spare. The engine
block was manufactured by welded construction and consisted
ot forgings and low-carbon steel plates that were
manufactured in acc rdance with the American Society for
Testing and Materials (ASTM) A~36. The saddle, the main
bearing caps, and the foundation plate were manufactured in
accordance with the American Iron ard ftesel Institute (AISI)
-1021, =1045, and -1018, respectively. GE~L's Engineering
Evaluation No. DE-356%92, identified the following methods
used to verify the critical characteristics and the critical
components of the engine block:

machining inspection
dimensions

stress relief

hydrostatic testing
magnaflux inspection

heat numbers of steel plates

GE-L verified the critical characteristics using associated
QC procedures. The licensee witnessed only a sampling of
Gé-L's verification activities during its source
verifications, as documented in the licensee's inspection
reports and provided for in its inspection plan. The
licensee's inspection plan, however, did not address all of
the critical characteristics identified by GE-L in its
Engineer ing Evaluation No. DE-35692,.

GE-L's QA report Nos., M-03202 and M-03203 state that the
material used to manufacture the middle deck plate, water
plate, and the inside wall section, were different from the
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(3)

The licensee's source verification activities for the 36
cylinder liners manufactured (18 of which were spares),
showed that (1) $ cylinders liners did not satisfy the
inside diameter requirement, (2) 3 cylinders liners did not
gatisfy the outside diameter requirement at the top land,
and (3) 3 cylinders liners did not satisfy the liner flange
thickness reguirement. A'though the dimensions of the
cylinder liners had previcusly been checihed and found
acceptable by ATI, the licensee stated that the fellowing
factors may have contributed to the apparent dimensional
deficiencies:

e a change in the cylinder liner temperature at the time of
the second measurement

e use of a different measuring device

e performance of the second measurement at a different
location on the cylinder liner

The licensee concluded that the apparent oversized and
undersized dimensions did not affect the proper functioning
or installation of the cylinder liners and that no
programmatic guality problem existed. Although the cylinder
liners were found acceptable, the licensee did not
demonstrate an engineering evaluation (1) to substantiate
the acceptance of the cylinder liners with dimensional
deviations from their design requirements, and (2) that
analyzed the dimensional deviations of the cylinder liners
with regard to their effects on long~term degradation and
cyclic fatigue.

Cylinder Heads

The cylinder head is a cast iron block that forms the upper
boundary of the cylinder and contains the inlet and exhaust
valves that controls the ingress of combustion air and the
egress of the products of combustion. The cylinder head
also provides the penetration for fuel oil injection into
the cylinder. The cast iron block is machined to a
thickness of approximately l0-inches with a cross-sectional
area of approximately 1l1-inches x 8-1/2-inches. The
cylinder head is bolted to the engine block, forming a
pressure containing seal with the cylinder liner.

The licensee used GE-L's manufacturing drawings to verify
the following dimensional reguirements:

¢ The "x" and "y" coordinates of the bore locations for the
valve guides were measured using a coordinate measuring
machine (CMM). Of the 18 cylinder heads measured, 5 had
at least one oversized dimension.
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valve standard that would establish a rajectiun criteria
based on a 0.050~inch flaw diameter. Although the
licensee's inspector cited the use of the less sensitive
rejection criteria, the licensee accepted the air and
exhaust valves without addressing this concern.

Valye Inseris

Valve inserts are mounted in the cylincCer head to form a
hard seatirg surface for the air and exhaust valves and
engure a leak-tight cylinder during the compression and
combustion phases of t. e engine cycle, GE-L purchased the
air and exhaust valve inserts to ALCO Purchasing Practice
Mo. 31P5441, which reguir>d the valve inserts to b high-
temperature, cast alloy material. The licensee's source
verification Inspection Plan No, DC=271 specified witnessing
of the dimensional checks of all valve inserts to verify
their cumpliance with GE-L's drawinys and the air and
exhaust valve insert check lists,

Although the licensec verified the outside diameter and
thickness of the ai: and exhaust valve inserts, the licensee
did not verify all «.*“r dimensiont (e.g., inside diameter
and length) specifie’ py GE~L's drawings, as required in the
inspectio ‘an, The licensee did not demonstrate an
engineeri valuation to substantiate that only those
dimenuions sifiled are critical with reyard to the effects
?f long~te:r Jdcgradation and cyclic fatigue on the valve
nserts.

Piston Bodies

The piston body, or the main portion of the pistoen, is an
aluminum alloy casting approximately 11-1/2«inches long and
¢~inches in diameter. A piston pin assembly connfcts the
rod to the body and the piston cap is attached at vhe upper
end to form the piston assembly. The piston assenmbly
contains § ings, 2 of which are located on the piscon body.
The livensee's source verification Inspection Plan

No. DC~271 specified witnessing the dimensional cunecks of
the overell length, diameter, bottom oil ring location, and
top compression ring location,

The licensee found that all of the dimensional measurements
verified were within the tolerance values specified except
for the location of the bottom ©il ring on the no. 15 piston
body which was out of tolerance by 0.003~inch. ATI had
previe:aly inspected and accepted the piston bodies without
identifying any dimensional discrepancies.
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centerline locations of the bolt holes used to mechanically
join the connecting rod cap with the connecting rod which
forms the attachment to the crankshaft. The tolerance for
the bolt hole location was +/+« 0.0001-inches.

Although the dimensions of the connecting rods had been
previously checked and accepted by ATI, the licensee stated
that the following factors may have contributed to the
apparent dimensional deficiencies:

¢ a change in connecting rod temperature at the time of the
second measurement

¢ use of a different measuring device

¢ performance of the second measurement at a different
location on the connecting rods

PG4E concluded that the dimensional deficiencies did not
affect the proper functioning or installation of the
connecting rods and that no programmatic quality problem
existed. Although the connecting rods were found
acceptable, the licensee did not demonstrate an engineering
evaluation (1) to substantiate acceptance of the deficiant
connecting rods relative to their design requirements, and
(2) that analyzed the dimensional deviations with regard to
their effects on long-term degradation and cyclic fatigue.

Connecting Rod Nuts

Connecting rod nuts are used to fasten the lower end of the
connecting rod to the cunnecting rod cap which forms the
mechanical attachment to the crankshaft. The nuts are
1=3/8=inches in diameter with 7/8 - 14 N.F.3 threads.

The licensee's inspection vlan specified the verification of
the nut diameter and thread parameters (thread pitch and
threade per~inch) for all of the 144 nuts required {or the
DE. The connecting rod nuts were taken from GE-L's eristing
inventory, as discussed in Section 2.1 (2) on page 6 of this
report. Contrary to the inspection plan, the licensee
verified the nut diameter by sampling only 40 connecting rod
nuts. The licensee did verify the thread parameters on all
connecting rod nuts.

Although the licensee found the connecting rod nuts
acceptable, the licensee did not demonstrate an engineering

evaluation that established (1) the bases for accepting the
connecting rod nuts that were not verified, as required by
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3.3.2 Mechanical Components

PGLE developed QA Surveillance Plan No. 6602-1, Revision No. 0,
dated November 6, 1990 (described in Attachment 2 of RPE

M-6602), to perform source verification activities for mechanical
components. This plan will be reviewed and evaluated during a
future inspection.

3.4 Method 1 - Speclal Tests and Inspections

Acceptance Method 1 consisted of the licensee verifying the
selected critical characteristics of components and parts by
performing special tests and inspections that confirm that the
components and parts meet their design speciiicvations and ensuie
that the components and parts will perform their safety-related
function. 1In its presented response to the NRC staff on July 15,
1991, the licensee provided a reference document identified as

item XI
. This

document appeared to be part of RPE M-6602 and listed parts from

the ALCO Model 18-251~F, Renewal Parts List No. 943, dated July
1982, includad in Attachment Q,

« The notes to the listing showed that power
train parts were independently inspected and tested for
configuration and material acceptability according to the
requirements of the licensee's Inspection Plan No. DC-271, dated
August 23, 1990, The inspection plan divided the licensee's
source verification activities inte three groups, as discussed in
Seclion 3.3.1 on page 27 of this report. However, Inspection
Plan No. DC-271 did not address the licensee's special test and
inspection activities and the licensee did not demonstrate a plan
for these activities.

The licensee's transmittal of March 27, 1991, identified the
following functional performance testing to be performed for the
DE and the cumpleted EDG:

break-in test
performance test
control and alarm test
diesel auxiliaries test
rated load test

rated rejection test
margin test
acceleration test

dead load pickup test
starting capacity test

The break-in test for the DE was completed at GE~L's facility on
February 11, 1991. GEC Alsthom will perform the remaining
integrated system tests listed above at its facility in Toronto,
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Table 1V ~ Critical Characteristics for Special

Power Train Parts

Engine Block

Crankshaft

Cylinder Liners

Cylinder Heads

Valvesd ~ Alr and Exhaust
Valve Inserts

Piston Bodies

Piston Caps
Connecting Rods
Connecting Rod Nuts
Connecting Rod Bolts

Main Bearing - Shell
Maim Bearing = Thrust

Camshafts
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Tests and Inng:ctxons of Power Train Parts

Critical Charscteristics

Material: top deck plate,
saddle, foundation plate,
and main bearing cap
Material strength: top
deck plate, saddle,
foundation plate, and

main bearing cap

Material

Material strength

Material
Material

Chrome plating:

surfaces

Material
Material

Material
Material

Material
Material

Material
Material

Material
Material

Material
Material

Material
Material

Material
Material

Material
Material

strength

strength

strength

gtrength

strength

strength

strength

strength
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Engine Block

GE~L identified nine structural members of the engine block
that it considered critical to the engine block's function.
The critical characteristics selected by the licensee
consisted of the material and its strength for only four of
the nine structural members identified by GE-L. The nine
structural members are listed below; those tested by the
licensee are identified with an asterisk,.

* gaddle
* main bearing cap
camshaft bearing
* top deck plate
middle deck plate
* foundation plate
inside wall
outside wall
rib plate

GE~L did not have material certifications for several of the
structural members, Material traceability for the
structural members with material certifications was not
adequate because the basis of the material certifications
had not been verified by GE-L performing an audit or survey
of its supplier.

The main bearing cap was purchased to AISI~104%5, which
specifies a carbon content reguirement of 0,43 to 0.50
percent. The licensee used filings from the main bearing
cap to determine its carbon content by performing an x-ray
fluorescence analysis. The chemical composition test report
showed a carbon content of only 0.386 percent (+/-0.008)
which was below the 0.42 percent minimum specified for
AISI-1045 material,

The licensee performed an evaluation to justify the use of
the discrepant material and utilized a carbon content of
0.42 to 0.50 percent (not the 0.43 to 0.50 percent specified
by Al181-1045). The evaluation referenced Table 2.9,
"Product Analysis Tolerance for Carbon and High Strength Low
Alloy Steels," from Steel kroducts Manual, American lron and

gtitute, dated March 1986, which stated that the
tolerance for a specified range of 0.43 to 0.50 percent for
a material sample less that 100-cubic inches was 0.03
percent over the maximum or under the minimum 1imits. The
evaluation concluded that the minimum carbon limit including
the tolerance of +/-0,03 percent is 0.39 percent; which is
equal to the measured carbon value of 0.386 percent after it
was rounded off to the next higher value, or 0.39 percent.
The licensee accepted the material on this basis.
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(4)

Although the licensee determined that the results for the
cast iron and chromium plating analyses were acceptable,

the licensee failed to establish an adequate technical basis
to substantiate its conclusions and did not evaluate the
effects of long~term degradation and cyclic fatigue on the
cylinder liners with regard to the chemical elements that
were not analyzed.

Cylinder Heads

The license performed special tests to verify the material
chemistry of the cylinder heads relative to cast iron,
Material filings taken from & of the 18 cylinder heads (50%
sanple size) were analyzed by the x-ray fluorescence method.
The analysis showed that (1) the content of the silicon was
below the minimum allowable for every sample, (2) the
manganese was below the minimum allowable for eight of the
nine samples, (3) the chromium was below the minimum
allowable for five of the nine samples, and (4) the nickel
was below the minimum allowable for four of the nine
samples. The carbon and molybdenum contents were
acceptable.

Although the licensee accepted all of the cylinder heads on
the bases that the associated analytical error precluded
excluding the material on the basis of measured values, the
licensee failed to establish an adeguate technical basis for
its conclusions, and did not evaluate the long-term
degradation and cyclic fatigue effects on the cylinder heads
with regard to the material discrepancies, specifically
those elements where the discrepancy measured exceeded the
analytical error tolerance.

Valves = Alr and Exhaust

The licensee analyzed the chemical content of all exhaust
valves and determined that the incorrect material was
supplied and, therefore, rejected all 36 of the original
exhaust valves. The licensee verified the material
chemistry of only three of the replacement exhaust valves.
All three were found acceptable and the licensee accepted
the remaining exhaust valves on the basis of Eaton's letter
dated November 13, 1990, The letter stated that all
supplied exhaust and intake valves were inspected for head
and stem material using a material analyzer and that the
valves conformed to the requir ments of the material
specification.

- 45 =

196



(5)

(6)

(7)

However, since the 36 original exhaust valves had also been
inspected and found acceptable by Eaton, and were
subsequently rejected by PGLE, the licensee did not
substantiate an adequate basis for sampling only 3 valves
from the replacement set and accepting the remaining
replacement valves.

Valve Inserts

The licensee chemically analyzed only four air valve inserts
and only four exhaust valve inserte using the x-ray
fluorescence method and combustion~infrared technigues. The
licensee determined that the material met the chemical
requirements of the ALCO specification for the elements
analyzed. Although the ALCO specification stated that the
silicon content shall not exceed 1.5 percent, the licensee
did not analyze the samples for their silicon content or
determine that only the characteristics examined were
important. Although the ALCO specification required a
minimum hardness of 50 Rockwell~C (RC), the licensee did not
verify the hardness of the valve inserts. The licensee,
therefore, failed to establish an adequate basis for
accepting the valve inserts.

Biston Bedies

The licensee chemically analyzed 9 of the 18 piston bodies
using the x~ray fluorescence technique. PGLE determined
that the material was acceptable although only six of the
elemental constituents were analyzed and found to be within
the acceptable range. The licensee, however, did not
analyze the material content for chromium, magnesium, and

silicon.

The licensee measured the hardness of all 18 piston bodies
using the Equotip technigue that resulted in L values in the
range of 435 to 449, which were converted to 104 - 109 BHN,
These hardness values were below the minimum acceptance

value.

The licensee, therefore, failed to establish an adequate
basis for accepting the piston bodies and failed to evaluate
the effect of these deficiencies on the long-term
degradation and cyclic fatigue of the piston bodies.

Piston Caps

The licensee chemically analyzed material filings from all
18 piston caps using the x-ray fluorescence technique.
Although none of the piston caps were analyzed for silicon
content and four caps were found to have a carbon content
below the material specification requirements, the licensee
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4 EXIT MEETING

The team expressed its concerns regarding PGLE's procurement and
commercial~grade dedication of an EDG set for DCNPP2 to the PGLE
staff on May 3, 1991, Attending staff are listeda in Appendix A.
Duri the exit meeting, PGLE staff said it would like to provide
any additional clarification or information that would facilitate
the team's final evaluation of the EDG procurement and dedication
activities. The team prepared a list of guestions and concerns
as a followup of the inspection effort and provided PGLE the
opportunity to present additional data, as requested. PGLE
provided its response during a presentation to the NRC staff on
July 15, 1991. This report, therefore, incorporates the team's
review of (1) the additional documentation submitted by PG&E on
June 7 and 28, 1991, and (2) PGLE's presented response to NRC's
questions, including the reference documentation, on July 185,

1991.
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APPENDIX A

PERSONS CONTACTED

The U.8. Nuclear Regulatory Commission staff participating in the
inspection of the procurement and commercial~grade dedication of
the emergency diesel generator for Diable Canyon Nuclear Power
Plant (DCNPF) and the persons contacted during the inspection are
listed below.

Pacitic Ges and Electric Company!

Anderson, Richard C.
Barkhuff, Willianm

Bhattacharya, Shan
Chu, Winnie
Clark, Rich
Connell, 111, E. C.
Dalal, Yersli

deUriarte, Thomas G,
Dobrzensky, Michael
Farradj, Usama
Frederick, Spencer
Fujimoto, Warren

Hardesty, Dan
Hartz, Chris

Hepponstall, Burt R,

Hoch, John B,
Ilisko, Harry
Kahler, Edwin R.
Khan, Mohsin R,

Love, Brian F.
Nicholson, Alan

Manager, Nuclear Engineering and
Construction Services (NECS)

DCNPP/QC

Chief, Civil tn?inoortnq (CE), NECS

Equipment Dynamic Analysis Group,
Equipment Qualification Group
(EQG), Nuclear Engineerinn (NE),
NECS

Assistant Project Engineer, NECS

Project Engineer, NECS

Group Leader, Piping Engineering
Group, Piping Group, NECS

Director, Nuclear Safety Assessment
and no?ulctcry Affairs (NSARA)

Supervising Engineer, Project
Quality Assurance (PQA)
Group Leader, Safety Systems Group,
Mechanical Systems (MS), NECS
Technical and Ecclogical Services
(TES)

Vice President, Nuclear Technical
Services

Safety Systems Group

Quality Assurance Engineer,
DCNPP/QA

EDS Group, Electrical Engineering
Grovy, NECS

v.iager, NSARA

Process Contrel Group, Instrument
and Control Group (14CG), NECS

Group Leader, Procurement Design
Engineering Group, EQG/NE/NECS

Group Leader, Equipment Dynamic
Analysis Group, EQG/NE/NECS

Quality Assurance Engineer, PQA

Regulatory Compliance Engineer,
NSARA

202



¢ ¢+ O'Connell, Michae)l L. Operations Licensing Engineer,

NSARA

. Ovadia, David Supervisina Engineer, CE/NECS

. Pons, Lou Group Leader, Power Block Group,
CE/NECS

¢ Tatecosian, Dave Supervising Engineer, MS/NECS

. Tibbles, Paul TES

* Tidrick, Gary Supervising Engineer, NE/EQG/NECS
Tresler, Mike Project Engineer, NECS

. Waligora, Marik TES

. 0 Walters, Ed Replacement Part Evaluations Group,
MS/NECS

o wWiggs, Bruce D. Process Control Group, 14CG/NECS

¢ Young, Jay C. Director, PQA

V.8, Nuclear Regulatory Commission:

¢ Haass, Walter P. Senior Reactor Engineer, Special

Projects Section, Vendor
Inspection Branch (VIB),
Division of Reactor Inspection
and Safeguards (DRIS), Office of
Nuclear Reactor Regulation (NRR)

o @ Matthews, Steven M, Team Leader, Reactive Inspection
Section 1 (RIS1), VIB/DRIS/NRR

@ & MciIntyre, Richard P. Senjor Reactor Engineer, RIS1/

VIB/DRIS/NRR
. Potapovs, Uldis Acting Branch Chief, VIB/DRIS/NRR
. Snodderly, Michael R, Reactor Engineer, RIS1/VIB/DRIS/NRR
. Wagner, William J. Reactor Inspector, Division of

Reactor Safety, Region V

-—

¢ = Attended the Entrance Meeting
* = Attended the Exit ieeting
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UNITED STATES

< i
{ w 1 NUCLEAR REGULATORY COMMISSION
5‘ WASHINGTON D C 20888

.,

Gctober 10, 1661
AT L o

Docket No. 99900839

Mr. Robert Arnold, President
Rotork Controls, Incorporated
19 Jet View Drive

Rochester, New York 14624

Dear Mr, Arnold:

SUBJECT: NOTICE OF NONCONFORMANCE
(NRC INSPECTION REPORT NO. 99900839/91-01)

This letter addresses the inspection of your facility at Rochester, New York
conducted by Mr, Uldis Potapovs, of this office on August 5.7, 1991 and the
discussion of his findings with you and other members of your staff at the
conclusion of that inspection,

The purpose of this inspection was to review the status of corrective actions
for nonconformences identified during the Nuclear Regulatory Commission (NRC)
inspection of September 12-13, 1989, to assess the progress of your
implementation of a counercicf-graﬁo dedication progrlm as committed in your
letter of Movember 8, 1990, and to review the interfaces between Rotork
Controls, Incorporated and Rotork Controls, Limited in Bath, England.

Deteils of this inspection are discussed in the enclosed report,

During this inespection it was determined that your quality assurance (QA)
program failed to meet certain NRC requirements, The specific findings and
references to the pertinent requirements are identified in the enclosed Notice
of Nonconformance.

We are concerned that the nonconformance 15 repetitive of a deficiency
fdentified during the previous NRC inspection of your facility. We are also
concerned that the implementation of your commercial-grade dedication program
has not progressed in accordance with the schedule described in your letter of
November B, 1990, and urge that additiona) emphasis be directed to this

impurtant activity.

The response requested by the enclosed Notice 1s not subject to the clearance
procedures of the Office of Management and Budget as required by the Paperwork
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Mr. Robert Arnold .

Reduction Act of 1980, Public Law No, 96-511. In accordance with
10 CFR Part 2.790 of the NRC's "Rules of Practice” o copy 0f this letter
and its enclosures will be placed in the NRC's Public Document Room,

Sincerely,

Leif Jv N «hu?m, Ch.ef
Vendor lns ction Branch
Division o RClCtOr Inspection
and Safeguards
Office of Nuclear Reactor Regulation

Enclosures:
1. Notice of Nounconformance
2. Inspection Report No. 99500839/91-01
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ENCLOSURE )
NOTICE OF NONCONFORMANCE

Rotork Controls, Incorporated Docket N¢. 9990083%/91-0]
Rochester, New York

During an inspection conducted at the Rotork Controls, Inc, facility in
Rochester, New York, on August 5-7, 1991, the Nuclear Regulatory Commission

(NRC) inspector determined thet certain activities were not conducted in
accordence with NR( requirements which were contractusl'y imposed on Rotork
Controls, Inc. by purchase orders (POs) from NRC licensees. The NRC has
tlassified the item described below as nonconformance to the requirements of
Title 10 of the Code of Federa) R§391|t10ﬂ$. Part 50 (10 CFR Part 50) Appendix &,
imposed on Rotork Controls, Inc, by contract and the supplementa) requirements
of its nucleer utility customers,

Criterion 111, "Design Control," of Appendix B to 10 CFR Part 50 states in
part: “Measures shal)l be established to assure that applicable regulatory
requirements and the design basis...are correctly translated into
specifications, drawings, procedures and instructions, These measures shall
include provisions to assure that appropriate quality standards are specified
and included in the design documents... Measures shal)l also be established for
the selection and review for suitability of application of materials, parts,
equipment, and processes that are essential to the safety-related functions of
the structures, systems, and components,"”

List of Parts, LOP 050, requires ltem 69, the 3/8" diameter, 1" long,
sockethead capscrews thet hold the thrust ring in place to have @ tensile
strength of 70 tons/square inch,

Contrary to the above, on May 22, 1991, Rotork Controls, Inc. ordered 4000 of
these capscrews from Rochester Screw & Bolt Co. as commercial-grade 1tems
without specifying any tensile requirements and did not perform any activity
to assure that the capscrews received are suitable for the intended
application (91-01-01). This is a repeat of nonconformance identified during
the September 1989 NRC inspection,

Please provide & written statement or explanation to the U,5. Nuclear
Regulatory Commission, ATTN: Document Control Desk, Washington, D.C. 20555
with a copy to the Chief, Vendor Inspection Branch, Division of Reactor
Inspection and Safeguards, Office of Nuclear Reactor Regulation, within 30
days of the date of the letter transmitting this Notice of Nonconformance.
This reply should be clearly marked as ¢ “"Reply to & Notice of Nonconformance”
end should include for each nonconformance: (1) a description of steps that
have been or will be taken to correct these items; (2) & description of steps
that have been or will be taken to prevent recurrence; and (3) the dates your
corrective actions and preventive measures were or will be completed,

Dated at Rgikv11le. Maryland
this ({

doy of (/ctebiey , 1991,
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OURCANIZAT. ..

REPOKT NO.

CORRESPONDENCE
ADDRESS:

ORGANIZAT 1 ONAL
CONTACT:

NUL .EAR INDUSTRY
ACTIVITY:

INSPECTION
CONDUCTED:

INSPECTION BASES:

INSPECTION SCOPE:

PLANT SITE
APPLICABILITY:

Rotork Controls, Incorporated
Kochester, New York

99900838/91-01

Mr. Robert Arnold, “resident
Rotork Contruls, Incorporeted
19 Jet View Drive

Rochester, New York 14624

Mr. Doug Matla, QA Manager
(716) 328-1550

Electric and Hydraulic Valve Actuators

August 5-

I0-10-9
§ Potapovs, secdion Chie U?TE’“""l“

Reactive Inspection Section No. 1
Vendor Inspection Branch

10 CFR Part 50, Appendix B and 10 CFR Part 21

To review status of corrective actions for nonconformances
fdentified during & September 1989 inspection and to assess
Rotork Controls, Inc. progress in implementing a
commercial-grade item dedication program,

Numerous
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2.4 (Closed) Nynconformance §9-01-04

Contrary to Criterfon 1V of Appendix B to 10 CFR Part 50 end Rotork's QA manual,
two purchase orders to ASCO were not art==-. oy the QA manager end dio not
include appropriate QA requirements,

Corrective actiun was accomplished during the 1989 inspection, To prevent
:cour:oncg. appropriste training was administered to seven affected
naividuals,

2.5 (Closed) Nonconfurmance B9.01.05

Contrary to Criterfon V of Appendix B to 10 CFR Part 50, Rutork had no docu-
:t:::l instruction or prucedure on how ftems returned from custoners were to be
andled,

Procedure QC 330, "Hendling of Service and Keturned Items Related tu Nuclear,”
wes issued on November 1, 1990, The procedure adequately sddresses processing
of returned items,

¢.6 | resolved | «0] - 06
natork's procedure for reporting defects under 10 CFR Part 21 did not include

provigions to notify customers of a devietion when Roturk can not perform an
wt.on o determine 1f a defect exists,

cedure hes been revised to require notification of custowers when
s unable to perform a Pert 21 evaluation, No such notificetions have
de since the procedure was revised,

ECTION FINDINGS AND OTHER COMMENTS
rance and Exit Meetings

pector informed Kotork of the scope of the inspection and established

 interfaces during the entrance meeting on August %, 1991, It was

wely agreed at the entrance meeting that the report of this inspection

be combined with 1ntg¢ct10n report of Kutork Controls, Limited, Bath,
gnp.and (Rotork Ltd,) which wat scheduled for September 1951, The Rotork Ltd.
frspection has since been pustponed and will be rcgortod separately. On
August 7, the inspector summarized the inspection findings, observations and
concerns to Rutork management.

3.2 QA Program Interfaces

Domestic nuclear sales of Rotork actuators are processed by Rotork. Rotork
assembles and tests the actuators at their Rochester, New York facility using
mostly component parts supplied by Rotork, Ltd, elthough some tems such as
fasteners and paints are procured in the United States. Rotork considers
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Nonconformance" and should include for each nonconformance: (1) a
description of steps that have been or will be taken to correct
these items; (2) a description of steps that have been or will be
taken to prevent recurrence; and (3) the dates your corrective
actions and preventive measures were or will be completed.

Dated at Rockville, Maryland
this ‘7/ v day of . MIA{ 1991.






1 INSPECTION SUMMARY

1.1 Nenconformances:

1.1.1 Contrary to Criterion V of Appendix B to 10 CFR Part §0,
the TWCA Quality Control Manual (QCM), Revision 1, dated Febr.uary
15, 1991, does not state that activities affecting quality e
prescribed by documented procedures and be performed in
accordance with these procedures (91-01-01).

1.1.2 Contrary to Criterion XV of Appendix B to 10 CFR Part 50,
and Section P.3 of the TWCA QCM, dated October 23, 1989, TWCA dia
not issue a Product Condition Information Regquest (PCIR) to
document deviations of samples of Zircaloy 2 (Zr2) heat 228821
which had been exposed to the nodular corrosion test (91-01-02).

2 STATUS OF PREVIOUS INSP¥STION FINDINGS:

There were no open findings to address as this was the first NRC
inspection of TWCA.

3 INSPECTION FINDINGS AND OTHER COMMENTS:
3.1 Entrance and Exit Meetings

The Muclear Regulatory Commission (NRC) inspectors informed TWCA
staff of the scope of the inspection, outlined areas of concern,
and established working interfaces during the entrance meeting on
October 7, 199%1. On October 10, 1991, the NRC inspectors
summarized the inspection findings, observations, and concerns to
TWCA management during the exit meeting.

3.2 Allegation

The NRC received information which alleged that TWCA had shipped
Zr2 tubesnells to fuel manufacturers which were susceptible to
nodular corrosion and resulted in leaking fuel rods in nuclear
~eactors. The corrosion susceptibility was alleged to have
resulted from improper heat treating of billets which were used
to make the tubeshells. The improper heat treating was alleged
to be indicated by samples of Zr2 heat 228821 which failed
corrosion testing in the TWCA laboratory. The improper heat
treating was allegedly caused by problems with the Mark II
induction furnace. The allegations could not be substantiated
because inspection of corrosion samples from heat 228821 and
review of heat treating of 2r2 billets determined that the
billets which were shipped complied with customer reguirements.
Furthermore, the customer used the tubeshells from heat 228821
for water rod applications only. Since water rods do not contain
fuel, no fuel leakage could have resulted from the use of this
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material. Additionally, allegations concerning the Mark 11
induction furnace (Mark 1I) could not be substantiated as
discussed in sections 3.5 and 2.6 below.

3.3 Dpocument Review

The inspectors determined by reviewing the TWCA QCM dated
February 15, 1991, that the QCM does not contain a definitive
statement that activities are to be prescribed in written
procedures and performed in accordance with these procedures.

Dr. Wil.ie agreed that the QCM could be more specific with respect
to Criterion V of Appendix B to 10 CFR Part 50. (See
Nonconformance 91-01-01)

The inspectors determined that a nonconformance report (PCIR) was
not issuad by TWCA to document nonconforming tubeshells from 2r2

heat 228821. TWCA wrote extensive documentation on this material
but failed to meet the PCIR requirement of the QCM dated October

23, 1989. (See Nonconformance 91-01-02)

3.4 Corrosion Testing

TWCA performs 500°C steam corrosion tests on samples of
tubeshells in accordance with customer requirements to provide
assurance that the tubeshells have been properly heat treated.
2r2 is an alloy of pure zirconium and small amounts of tin,
chromium, iron and nickel. The enhanced corrosion resistance of
Zr2 is due to the presence of these elements, and corrosion
resistance is maximized when the elements are dispersed
throughout the crystalline structure of the zirconium. When 2r2
is heated above 980°C, the zirconium is transformed from an alpha
phase to a beta phase and these elements are dissolved rapidly in
the beta phase. If the temperature of the 2r2 is then rapidly
reduced by guenching in water, the 2Zr2 is transformed to the
alpha phase with a fine precipitation of the alloying elements
which provides enhanced corrosion resistance to the Zr2. This
heat treatment is called beta quenching and it is performed on
2r2 billets prior to the extrusion of the billets to make
tubeshells. If the beta quench of a billet is performed
improperly, the corrosion test samples obtained from the
tubeshell extruded from that billet will not pass the corrosion
test. Samples which hive been exposed to 500°C steam are
compared to a visual standard to determine if the samples meet
the required limit for nodular corrosion appearance.

The NRC inspectors examined one lead end and one tail end sample
from each of the 121 tubesnells produced from 7r2 heat 228821.
This examination determined that one sample from tubeshell B84
failed to meet the 1002 visual stendard which does not allow a
nodule greater than 0.007 inches. The sample from tubeshell 19
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measured an internal metal temperature of 686°C. A contact
pyrometer measured a surface temperature of 630°C compared to a
T/C reading of 625°C. An 1100°F temperature indicating crayon
(Tempilstik) melted to indicate a temperature in excess of 1100°%F
while a 1200°F crayon did not melt which indicates a billet
surface temperature between 1100-1200°F and similar to the range
measured by the billet T/C. The inspectors did not observe any
billet incandescence when the 1100-1200°F measurements were made
which agrees with typical heat treating experience for the
ambient lighting which prevailed in the Mark 11 environment at
the time.

Previous to this inspection, TWCA performed a test to determine
if any furnace induced T/C effects existed, and provided a time-
temperature plot of the results for review. With a cold furnace
and starting from room temperature, five minutes of induction
heating produced a 10-15°C temperature rise of the furnace TICs
This is a small amount of heating of the T/C when compared to the
significant amount of heating which occurs to a massive billet
being heated in the heat treating range of 1050~1200°C.

An additional experiment was performed to assess the allegation
that the drilled holes in the profile billets caused uneven and
excessive heating around the holes drilled in the billets due to
geometric effects on the induced current. A profile billet was
heated normally to the beta quench range of 1050-1200°C and
lowered from the furnace for observation. 1In this temperature
range the billet exhibits a bright orange incandescent glow. Any
significant temperature variation would be visible as a color and
brightness difference. Several heating cycles were observed on
two different profile billets. The area around the T/C holes was
closely observed by the NRC inspectors and several TWCA
employees. No color/intensity difference was seen at the holes
compared to the rest of the billet which supports a conclusion
that no significant temperature difference exists. The
inspectors reviewed a series of colored photographs with known
temperature differentials between opposite ends of a billet. At
a difference of 30°C, a noticeable color/brightness change was
apparent. Further confirmation that there exists no large
temperature difference at the T/C holes is provided by the
pyrometer experiment described previously which did not detect
any large (»100°F) temperature differences. The NRC inspectors
could not substantiate the allegations concerning improper or
inaccurate temperature measurement.

3.9.2 Mark 11 Heating/Uniformity and Repeatability

Allegations concerning the uniformity and repeatability of the
Mark II were reviewed. An inconsistent process would affect
final product guality which would result from improper heat
treating temperatures during production runs. Auide from the

6
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The inspectors did not verify accuracy and repeatability of
billet positioring due to time limitations for cobserving a
sufficient number of billets to ensure statistical validity
during the inspection. The furnace profiling operation was
observed to be a position sensitive process, and TWCA is aware of
this as exhibited by ongoing refinement of the Mark 11 and
associated instrumentation. The current Mark II and control
configurations are not identical to those in operation at the
time the allegations were made. Changes to the system have been
made a5 a result of TWCA initiated process improvements and
response to the allegations. The difficulty of furnace profiling
has prompted TWCA to plan for future replacement of the existing
Mark 11 with a different design.

3.6 Customer Regquirements

The inspectors determined by reviewing 2r2 purchase orders for
the period 1987 to 1991 that customer requirements for the number
of corrosion test specimens vary from 0 to 100% for a production
run of 120 billets. When no samples are specified, the customer
assumes responsibility for performing the heat treatment and the
corrosion testing and no reliance is placed on heat treating
performed by TWCA. When 2 samples are required for each
tubeshell (100% sampling), the corrosion testing discussed in
section 3.4 above ensures that the beta guench heat treating of
the billets has been performed properly and that it achieved the
required metallurgical structure. If a customer reguires that 3
samples per heat are to be subjected to corrosion testing, the
potential exists for that customer to receive tubeshells which
have been improperly heat treated, and the heat treating
consistency part of the allegation would be substantiated.
Howevar, the NRC inspectors did not find any orders for
tubeshells to be used for BWR fuel cladding in the United States
that would not have the proper heat treating as substantiated by
corrosion testing.

The inspectors reviewed orders for tubeshells which were used to
fabricate tubes for water rods which do not contain fuel and are
not pressure boundary components. Improper beta guench heat
treatment of billets for this material would not result in fuel
leaks. Heat 228821 was used by Kobe Steel to make water rods as
discussed in 3.2 and 3.4 above.

3.7 10 _CFR Part 21

The inspectors determined that TWCA has maintained the reguired
postings in six locations and implemented procedure QCI-B-7,
"Reporting of Defects and Noncompliance," Revision 0, dated
September 18, 1991 and instruction QCI-P-2, "Product Condition
Information Reguest," Revision 6, dated June 28, 1990. No
violations were found during this inspection,
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4 PERSONNEL CONTACTED
B * G. Arbelbide, Audit Coordinator
M. Aspinwall, Assistant General Counsel
D. Brown, QA Representative
T. Burgess, Process Analysis Technician
. T. Cordier, Vice President of Technology
T. Danielson, Metallographer
. J. Denham, TWCA Counsel
+ * C. Eucken, Manager of Process Development
+ * L. Findley, Director of Fabrication Division
+ R. Graham, Manager of Process Engineering
M. Halfman, Lead Technician
* R. Hickman, Manager of Metallurgical Laboratory
P, Justice, Beta Quench Operator
W. Meeks, Instrument Repairman
. L. Moody, Manager of Extrusion
T. Nelson, QA Pepresentative
+ A. Riesen, President
T. Scaltreto, Metallographer
+ J. Schlewitz, Laboratory Manager
* J. Tosdale, Manager of Process Analysis
* B. Valder, Product Sales Manager
. * N. Vaughn, Director of Plant Engineering
+ * J. Wille, Director of Quality Control
+ Attended entrance meeting on May 13, 1991
* Attended exit meeting on May 17, 1991
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Enclosure 1

NOTICE OF VIOLATION

UNITED CONTROLS DIVISION Docket No. 9%%007¢1
Stone Mountain, Georgia

During a U.S. Nuclear Regulatory Commission (NRC) inspection
conducted at the United Controls Division of Hub, Inc. on
October 9 through 11, 1521, the NRC inspection identified the
following viclation of NRC reguirements. 1n accordance with
"General Statement of Policy and Procedure for NRC Enforcement
Actions," 10 CFR Part 2, Appendix C (1991), the violation is
listed below:

A. Section 21.21(a) of Part 21 of Title 10 of the Code of

(10 CFR Part 21) states, in part, that
each individual, corporation, partnership, or other entity
subject to the regulations in this part shall adopt
appropriate procedures to (1) provide for evaluating
deviations or informing the licensee or purchaser of the
deviation in order that the licensee or purchaser may cause
the deviation to be evaluated unless the deviation had been
corrected; and (2) assure that a director or responsible
officer is informed if the construction or operation of a
facility, or activity, or basic component supplied for such
facility or activity fails to comply with the Atomic Energy
Act of 1954, as amended, or any applicable rule, regulation,
order or license of the Commission relating to a subscantial
safety hazard, or contains a defect.

Contrary to the above, the United Controls procedures
adopted pursuant to 10 CFR Part 21 did not contain
provisions for informing customers of deviations that United
Controls was not able or willing to evaluate with respect to
substantial safety hazards. 7TH addition, United Controls'
procedures did not contain provisions for notifying
directors or responsible officers, as defined in

10 CFR Part 21, of defects or failures to comply.

This is a Severity Level V violation (Supplement VII).

Pursuant to the provisions of 10 CFR 2.201, United Controls is
hereby required to submit a written statement or explanation to
the U.S. Nuclear Regulatory Commission, AYTN: Document Control
Desk, Washington, D.C. 20555 with a copy to the Chief, Vendcr
Inspection Branch, Division of Reactor Inspection and Safeguards,
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2= Enclosure 1

Office of Nuclear Reactor Regulation, within 30 days of the date
of the letter t. ansmitting this Notice of Violation. This reply
should be clearly marked as a "Reply to a Notice of Vieclation"
and should include for each viclation: (1) the reascon for the
vielation, or, if contested, the basis for disputing the vicla-
tion, (2) the corrective steps that have been taken and the
results achieved, (3) the corrective steps that will be take: to
avoid further violations, and (4) the date when full compliance
will be achieved. Where good cause is shown, consideration will
be given to extending the response time.

Dated at Rockville, Maryland
this 72/ day of Ak va fee s 13991
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Enclosure 2

NOTICE OF NONCONFURMANCE

UNITED CONTROLS DIVISION Docket No. 99900761
Stone Mountain, Georgia

During a U.S. Nuclear Regulatory Commission (NRC) inspection
conducted at the United Controls Division of Hub, Inc. in Stone
Mountain, Georgia, on October 9 through 11, 19%1, the NPC
inspection identified that certain of your activities were not
conducted in accordance with NRC reguirements that were
contractually imposed on United Controls by purchase orders from
NRC licensees. The NRC has classified these items as
nonconformances to the reguirements of Title 10 of the (ode of

Federal Regulations, Part 50 (10 CFR Part 50), Appendix B.

A, Criterion V, "Instr.ctions, Procedures, and Drawings," of
Appendix B to 10 CFR Part 50 requires that activities
affecting quality be prescribed by documented instructions,
procedures, or drawings, appropriate to the circumstances.
In addition, Criterien I1I, "Design Control," and
Criterion VII, "Control of Purchased Material, Eguipment,
and Services," of 10 CFR Part 50, Appendix B, require that
for items intended for use in safety-related applications,
the important design, material, and performance charac-
teristics be identified, acceptance criteria be established,
and reascnable assurance be provided that the items conform
to the acceptance criteria.

Contrary te the above, United Controls' Quality Control
Procedure 3.4, "Commercial Grade Item Dedication Procedure,”
which described the method United Controls used for the
dedication of commercial grade items for nuclear safety-
related plant applications, was not appropriate to the
circumstances. Specifically, the procedure did not ensure
that the dedication program would provide sufficient
assurance that commercial grade items dedicated for safety-
related use would be adequately verified to be capable of
performing their safety functions Jr ¢.herwise be fully
gsuitable for their safety-related plant applications under
all design basis conditions,

Please provide a written statement or explanation to the U.S.
Nuclear Regulatory Comm!-~=iecn, ATTN: Document Control Desk,
washington, D.C. 20555 with a copy to the Chief, Vendor
Inspection Branch, Division of Reactor Inspection and Safeguards,
Office of Nuclear Reactor Regulaticon, within 30 days of the date
of the letter transmitting this Notice ¢f Nounconformance. Thus
reply should be clearly marked as a "Reply to a Notice of
Nonconformance" and should include for each nonconformance: (1)
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2= Enclosure 2

a description >t steps that have been or will be taken to correct
these items; (2) a description of steps that have been or will be
taken to prevent recurrence; and (3) the dates your corrective
actions and preventive measures were or will be completed.

Dated at Rockville, Maryland
this _ 7, day of /vecg.. .04, 1991



ORCGANIZATION:

REPORT NO.:

CORRESPONDENCE
ADDRESS:

NUCLEAR INDUSTRY
ACTIVITIES:

INSPECT.ON
CONDUCTED:

SIGNED:

OTHER INSPECTORS:

APPROVED:

INSPECTION BASES:

INSPECTICXK SCOPE:

PLANT SITE
APPLICABILITY:

UNITED CONTROLS
STONE MOUNTAIN, GEORGIA

99900761/91-01

Mr. Martin Smith, President

United Controls Division of Hub, Inc.
1554 Litton Drive

Stone Mountain, Georgia 30083

Dedication and gqualification of
commercial grade electrical components for
nuclear safety-related applications.

October ¥ - 11, 1991

(1-19-9)
Bill H. Rogers, Team Aeader Date
Reactive Inspection ction No. 2
Vendor Inspection Branch (VIB)
Stephen Alexander, VIB
O DLy s T
Chris A. VanDenbyrgh, Chief Date

Reactive Inspection Section No. 2
Vendor Inspection Branch

10 CFR Part 21, 10 CFR Part 50.49, and 10 CFR
Part 50, Appendix B

To review the implementation of United
Controls' 10 CFR Part 21 program and its
dedication of commercial grade items for
safety-related use under its 10 CFR Part 50,
Appendix B, guality assurance program.

Numerous.
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1 INSPECTION SUMMARY

1.1 Vieclations

Contrary to the requirements of Section 21.21(a) of 10 CFR

Part 21, United Controls' procedures did not contain provisions
for informing its customers of deviations that United Controls
was not able or willing to evaluate with respect to substantial
safety hazards. 1In addition, the procedures did not contain
provisions for notifying United Controls' directors or respon-
sible officers of defects or failures to comply (Violation 91~
01-01, see Section 2.3.1 of this report).

1.2 Nonconfermances

Contrary to the requirements of Criterion V of 10 CFR Part 50,
Appendix B, United Controls' Quality Control Procedure 3.4, which
prescribed the dedication of commercial grade items, was not
appropriate to the circumstances because it did not provide
sufficient assurance that commercial grade items would be
adequately verified to be suitable for their safety-related
applications (Nonconformance 91-01-02, see Section 2.4.1.d of
this report).

1.3 Open Iltems

The dedication package for the Asea Brown Boveri (ABB) relays
that United Controls supplied to Turkey Point contained several
discrepancies which tended to confirm the inadequacies of United
Controls' commercial grade dedication program identified as
Nonconformance 91-01-02 in Section 2.4.1.d of this inspection
report. Specifically, the package listed testing as the method
of verification of the relay's seismic gqualification; however,
the verification testing performed was on a sample without
demonstrating the applicability of this testing to the lot
dedicated. 1In addition, the relay's coil and contact current
ratings were not included among the critical characteristics for
acceptance. The resolution of these concerns will be reviewed
during a future inspection (Open Item 91-01-03, see Section 2.4.2
of this report).

2 INSPECTION FINDINGS AND OTHER COMMENTS
2.1 Entrance and Exit Meetings

During the entrance meeting on October 9, 1991, the NRC
inspectors discussed the scope of the inspection, outlined the
areas of concern, and established interfaces with United
Controls' management and staff. During the exit meeting on
October 11, 1991, the inspectors discussed their findings and
concerns with United Controls' management and staff.



2.2 Inspection Scope

United Controls is a wholly-owned division of the Energy and
Process Division of Hub Incorporated. United Ceontrols supplies
safety-related electrical panels, systems, and components;
performs the dedication of commercial grade equipment; and
provides qualification services, in accordance with their 10 CFR
Part 50, Appendix B, guality assurance program.

The NRC inspectors reviewed United Controls' 10 C¥R Part 21
program and a recent 10 CFR Part 21 notification to the NRC
concerning ABB relays. In addition, the inspectors reviewed the
implementation of United Controls' program for the dedication of
commercial grade items for safety-related use in the form of
dedication packages for items United Controls sold as safety-
related components to NRC licensees.

2.3 United Controls' 10 CFR Part 21 Activities
2.3.1 Program Review

United Controls' 10 CFR Part 21 program consisted of two docu-
ments, Quality Assurance Manual (QAM) 19, "10 CFR Part 31"
Revision 0, dated April 3, 1991, and Quality Control Procedure
(QCP) 21.1, "Reporting of Defects and Noncompliance," Revision 1,
dated September 23, 1991. The NRC inspectors' review of these
procedures identified several discrepancies and deficiencies
which are described below.

a) QCP 21.1 reguired that the Quality Assurance Department post
the required portions of 10 CFR Part 21. However, this
requirement was inconsistent with the posting requirements
of 10 CFR 21.6 which requires the posting of Section 206 of
the Energy Reorganization Act of 1974, 10 CFR Part 21, and
the procedures adopted pursuant to 10 CFR Part 21. As an
alternative, 10 CFR 21.6 permits posting Section 206 and
informatisn giving the location where the procedures may be
reviewed as well as the name o° *he person to whom devia-
tions are to be reported. Des,..e this discrepancy the NRC
inspectors verified that the actual posting met the
requirements of 10 CFR 21.8.

b) QAM 19, paragraph 3.4, stated that when a sub-tier supplier
would not accept the requirements of 10 CFR Part 21 on a
safety-related order, United Controls would retain all
10 CFR Part 21 responsibilities. United Controls explained
that "safety-related" in this context meant a "basic
component” as defined in 10 CFR Part 21. Contrary to the
stated United Controls policy, 10 CFR Part 21 requires that
any party supplying a basic component assume the responsi-
bilities of 10 CFR Part 21.

235



c)

d)

The NRC inspectors were concerned that this policy would
allow the issuance of procurement documents for basic
components which did not state that 10 CFR Part 21 applied
and would violate the regquirements of 10 CFR Part 21,31.
Only if United Controls' purchase orders for items or

cary’ cec legitimately met the tests for a commercial grade
ite'. as listed in 10 CFR Part 21, Section 21.3(a) (4) (a=1),
weald United Controls be exempt from invoking 10 CFR Part 21
‘n the procurement documents for those items or services,

In response to the inspectors' concerns in this area, United
Contreols stated that they had not issued any purchase orders
in violation of 10 CFR 21.31. 1In addition, the NRC inspec~-
tors did not identify any indication of this problem during
their review of the purchase orders which were included with
commercial grade dedication packages reviewed during the
inspection.

QAM 19 required United Controls' employees to report known
defects or deficiencies to responsible management while

QCP 21.1 reguired employees to report defects, noncom=-
pliances (not defined), and defects/nonconformances
(nonconformance was not defined) to United Contrecls'
Director of Quality. However, the procedure did not define
the terms noncompliance and nonconformance. In addition,
the procedures did not use or contain a definition of the
term deviation; a requirement to evaluate deviations; or a
requirement to inform customers of deviations that United
Controls was unable or unwilling to evaluate. United
Controls' definition of defect was consistent with 10 CFR
Part 21 (...could create a substantial safety hazard, cause
exceeding of safety limits...) such that it was not reason-
able to expect United Controls' employees to evaluate
deviations and notify management of defects, nor was it
reasonable to provide any credit for the use of noncon-
formance or deficiencics since neither term was defined,

QCP 21.1, paragraph 6.5, required that the enployee's report
and United Controls' documentation of evaluations and noti-
fications pursuant to 10 CFR Part 21 be kept on file for a
minimum of three years. However, Section 21.51 of 10 CFR
Part 21, "Maintenance of Records," requires that after the
delivery of the basic component supplied and before destruc-
tion of any associated records relating to evaluations and
NRC notifications, such records must be offered to the
purchaser of the basic component. This is done so that the
purchaser can either make a determination of whether such
records are related to the creation of a substantial safety
hazard or offer them to the organization to which it
supplied the basic component. The records can be authorized
for destruction only if they are determined not to be
related to the creation of a substantial safety hazard.

4
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stated that ABB was taking action to ensure that all pertinent
drawings and procedures were updated and correct, and that all
affected employees received training on the changes. At the time
of the NRC inspection, United Controls was in the process of
informing their affected customers of the defect., In addition,
the ABB representative reported that ABB had informed all the AEB
Power Transmission and Dictribution field sales offices of the
defect in August 1991 via an ABB Product Reliability Letter.

On the basis of the review of pertinent records, interviews with
cognizant United Controls personnel (as well as the ABB represen-
tative), examination of samples of the affected type of relays,
and observation of functional testing on the relays with less
than 1.0 mm tape margin, the NRC inspectors concluded that the
actions of United Controls and ABB with regard to this issue were
appropriate.

2.3,3 Deficiencies in United Controls' Testing Methods

The NRC inspectors reviewed a draft of the United Controls 10 CFR
Part 21 followup report to the NRC entitled "Investigation
Results of Potential Generic Defect of ABB Type RXMH2 Model
RK223068-EA and RK223069-EA Relays," dated September 11, 1991,
This report described the testing program United Controls
conducted to investigate the failed ABB relay. Tne report stated
that when 137 volts~-AC (VAC) was supplied to the relay coil a
0.81 milliamps (mA) AC cuil current was produced. The inspectors
determined that this value of coil current was incorrect due to
two s :parate errors in United Controls' testing methodology.

As part of the review of the followup report, the NRC inspectors
observed the testing of an ABB relay (type RXMH2, Model RK223069~-
EA) which exhibited less than 1.0 mm of separation tape margin.
The purpose of this testing was to simulate the relay's actual
use and establish the relav's cycling endurarce Lo assess the
susceptibility of the relay's coil to breakd../n with less than
the 1.0 mm of tape margin. United Controls had just completed
subjecting the relay to continual cycling with 120 percent of
nominal /rated voltage applied to the coil and still had the
testing apparatus in place.

During the performance of the test, the relay was cycled on for
three seconds and off for two seconds while monitoring coil
current with a digital multimeter. The meter's display showed
0.84 when the relay was energized, but also showed 0.41 when the
relay was deenergized and observed to be mechanically in the
deenergized state. Examination of the meter revealed that the
range selector switch on the multimeter was set on the 10-amp
scale, which was inconsistent with the test lead being plugged
into the 2-amp tap. As a result, the value displayed as 0.84 was
meaningless. When the meter's range selector switch was set to
the position corresponding to the current tap being used, the

9
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meter displayed 0,084 with the relay energized, which would be
correctly read as 0,084 amps or 84 mA. This current was more
consistent (within an order of magnitude) with the expected
current for a coil of this size, but was still incorrect due to a
second error in test setup.

The test setup included open and closed indicating lights wired
in series with the relay's contacts. The NRC review determined
that the open and closed indicating lights were wired such that
the current value indicated when the coil was energized (84 mA)
was the sum of the current through the coil and the ON indicating
light. The current value indicated when the coil was deenergized
(41 mA) was the current through the OFF indicating light. With
the test setup changed teo indicate only the current through the
¢oil, the meter displayed accurate coil currents of 42 mA with
the relay energized and 0.0 mA with the relay deenergized. This
value (42 mA) was representative of the correct value of coil
current in the energized state as opposed to the 0.81 mA cited in
the draft followup report.

The inspectors also noted that the test setup did not provide for
monitoring the coil voltage, even though the primary purpose of
the test was to verify that the relay coil did not breakdown at
120 percent overvoltage. Based upon this concern United Controls
verified that 137 VAC (120 percent) was being applied to the coil
during the ON cycle of the test,

In addition, the NRC inspectors identified that this testing was
informally performed without instructions, procedures or draw-
irgs. The inspectors concluded that the errors identified in the
test methodology most likely resulted from the lack of adequate
test control. The testing was not considered an activity
affecting quality because it was not performed as part of the
part's commercial grade dedication. However, this information
was potentially related to the creation of a substantial safety
hazard because the testing was conducted to obtain information
that United Controls intended to provide to the NRC regarding the
susceptibility to failure of the ABB relays. Accordingly, the
NRC inspectors recommended that in the future United Controls
implement formal controls over all testing in order to ensure
that tests are valid for the information sought, that the results

are accurate, and that the test results are adequately
documented.

2.4 United Controls' Commercial Grade Dedication Program
2.4.1 Program Review
The NRC inspectors reviewed and evaluated the United Controls

program for the procurement and dedication of commercial grade
items for use in nuclear safety-related plant applications. The
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¢)

d)

lots were not reguired to be formaliy dedicated when trace-
ability to the original procurement documents and quali-
fication testing could be established. This statement
implied that if an item was traceable as a merler of a lot
for which one item was previously qualified, that subsequent
commercial grade dedication was not required. United
Controls explaire«d that the intent of this paragraph was
that items which were previously dedicated or gqualified in
bulk (such as cable or wire) did not need to have a sacond
commercial grade dedication or qualification performed,
only functional testing wase required, regardless of the
length of time butween the origina'! dedication or gualifi-
catior and its use,

QCP 3.4, "Procurement Lot Qualitfication Testing," paragraph
6.3.1.2, stated that for items qgualified, if one ite. of a
homogeneous lot is successfully tested the remaining items
were to be congsidered dedicated. The procedure failed to
require the verificavion of additionul characteristics
importanl to the item's safety function which should be
verified for each item to be dediceted. Although the use of
sampling in the commercial grade dedication process can be
valid, the ability to dedicate by sampling is more difficult
for more complex items. Additional functional testing for
each item may be needed to verify the item's ability to
perform the intended safety function under required condi=-
tions. The exa ple given in QCP 3.4, paragraph 6.3.1.2,
concerning a re.ay was representative of an item where
seismic and environmental testing of a sample combined with
functional testing of the remaining lot items may not be
sufficient for the adequate dedication, A characteristic
such as insulation resistance, which may not be verified
during a functional test but could be important to a relay's
safety function under certain operating conditions, might
need to be verified for every relay being dedicated.

QCP 3.4 did not require that critical characteristics be
derived from safety functions and stated that only a subset
of the critisal design characteristics need be verified for
acceptanca which provided "...reasonable assurance that the
item rece.ved was the item specified...." Therefore QP 3.4
did not require that the specific subset of desiri! charac-
teristics essential t» safety function or suitability for
safety-related application be verified by some means,
Although the procedure provicded guidance that safety
functions should be conside. *, 'he procedure effectively
allowed a subset of critical c..aracteristics to be selected
for verification that might merely identify the (ommercial
grade item as the one specified and not verify its suita-
bility for safety-related service as required by 10 CFR Part
50, Appendix B.

10
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Thuse observations were identified to United Controls during a
telephone conversation subseguent to the completion of the
inspection. These concerns were also discussed with the NRC
Nuclea. Reactor Regulation (NRR) Project Manager for the Turkey
Point Generating Station, Because these concerns ware identified
to United Controls subseguent to the inspection, their resolution
will be followed as Open Item $1-01-03 and reviewed further
during a future inspection.

3  PEREONNEL CONTACTED

* + Martin Smith, President
* + Michael Charlton, Director of Quality and Technical Services
# + William Allen, Engineering Manager
* Donald Wenner, General Manager
+ Steve McElhanon, Quality Control Manager
+ Alan Cone, Product Engineer
+ Debbie Butler, Quality Assurance Coordinator
4+ Marty Smith, Quality Assurance Cosrdinator

Jeannine Dye, Quality Control Test Inspector

* Attended the entrance meeting of October 9, 1991
+ Attended the exit meeting of October 11, 1991
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Mr. 8. R. Tl’itﬁh -2

program for the dedication of commercial-grade items. 1In
December 199%0 (Inspection Report No. 9$9900404/90-01), we notad
several significant deficiencies in PCD's program and stated that
the NRC would delay inspecting this program until PCD had an
opportunity to complete and implement its corrective actions. We
expected that Westinghouse would have completed its corrective
action by the time of this inspection.

The specific findings and references to the pertinent regquire~
ments for the above nonconformance are identified in the enclosed
Notice of Nonconformance.

The response requested by the enclosed Notice is not subjec* to
the clearance procedures of the Office of Management and Budget
as required by the Paperwork Reduction Act of 1980, Public Law
No., 96-511.

In accordance with 10 CFR Part 2.790 of the NRC's “Rules of
Practice," a copy of this letter and its enclosures will be
placed in the NRC's Public Document Room.

Binqor

)

.J,-A "l(

Leif J. orrholm. lef

Vendor Inspection Branch

Division of Reactor Inspectic .
and Safeguards

Office of Nuclear Reactor Regu'ation
Enclosures:

1. Notice of Nonconformance
2, Inspection Report 99900404/91-~02
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ENCLOSURE

Flease provide a written statement or explanation teo the U, §.
Nuclear Regulatory Commission, ATTN: Document Contreol Desk,
wWashington, D.C. 20555 with a copy to the Chief, Vendor Inspection
Branch, Division of Reactor Inspection and Safeguards, Office of
Nuclear Reactor Regulation, within 30 days of the date of the
letter transmitting this Notice of Nonconformance. This reply
should be clearly marked as a "Reply to a Notice of Nonconformance"
and should include for each nonconformance: (1) a description of
steps that have been or will be taken to correct these items; (2) ¢
description of steps that have been or will be taken to prevent
recurrence; and (3) the dates your corrective actions and
preventive measures were or will be completed,

Dated at gRockville, Maryland
this._ _day of L4 1981,

2
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actions were sufficient to establish traceability of the MCCBs,
and that Nonconformance 90-01-0) was closed,

2.3 Noncenformance $0-01-04, NED (Cloged)

Nonconformance 90-01+~04 stated that, contrary to Westinghouse
procedures implementing Criterion VI, "Document Control," of

10 CFR Part 50, Appendix B, NSD issued » letter dated October 17,
1990, which changed the dedication regquirements for MCCBs without
proper approvals. The inspectors verified that NSD issued a
corrected, properly approved letter on January 11, 199%1; further~
more, NSD issued instructions to the affected engineering person-
nel on May 6, 1991, emphasizing the appropriate procedural
reguirements. Based on these actions the inspectors closed
Nonconformance 90-01~04.

2.4 Nenconformance $0-01-07, PCD (Closed)

Nonconformance $0-01~07 stated that, contrary to Westinghouse
procedures implementing Criterion V, "Instructions, Procedures,
and Drawings," of 10 CFR Part 50, Appendix B, Westinghouse in two
instances failed to document inspection operations during the
manufacture of printed circuit assemblies as required by proce-
dures. The inspectors verified PCD's corrective actions by re-~
viewing records relating to training conducted in the correct use
of shop travelers and the purging of PCD's stockroom to review
shop travelers. The shop traveler has been replaced with a
process line tag to document inspection operations, The inspec-
tors verified proper use of the process line tags in the cabinet
assembly inspection areas. Based on these observations the
inspectors closed Nonconformance 90-01-07.

2.% Unresolved Jtem $0-01-05, NSD (Closed)

Unresolved Item 90~01~0% addressed the NRC's concern that NSD did
not adc?untcly document the technical basis for dedicating
commercial~grade items for safety-related use. During the
present inspection the NRC inspector discussed NSD's actions
regarding this concern with management and engineering personnel
and reviewed several relevant documents. NSD issued the proprie-
tary Topical Report WCAP-1288%5, “"WESTINGHOUSE NUCLEAR SERVICES
DIVISION COMMERCIAL DEDICATION PROGRAM," Revision 0, dated

March 28, 1991, to provide a detailed description of NSD's
dedication process., The NRC inspector also reviewed the new
Commercial Dedication Instruction (CDI) for MCCBs, which replaced
the old Engineering Control Instruction (ECI), and several other
CDl1s.

The new documents provide significantly better documentation of
the dedication process than did the ECI-based system. The CDI
provides specific definition of the commercial-grade item's
safety functions, and relates critical characteristics and their

4
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the Copes-Vulcan valves. However, the Potter & Brumfield letter
was in NATD's approval chain at the time of the inspection and
was not yet issued. Based on these observations, the inspectors
closed the Copes-Vulcan portion of Open Item $0-01-06, but the
Potter & Brumfield portion remains open.

3 INSPECTION FINDINGS AND OTHER COMMENTS

3.1 Entrance and Exit Meetings

In the entrance meeting on October 21, 1991, the NRC inspectors
discussed the scope of the inspection, outlined areas of concern,
and established interfaces with PCD'es management and staff. 1In
the exit meeting on October 25, 1991, the inspectore discussed
their findings and concerns with PCD's management and staff.
Brief entrance and exit meetings at NSD on October 22, 1991,
addressed the resolution of previous concerns at NSD.

3.2 lnspection Scope

PCD manufactures analog and digital instrumentation and control
(16C) systems for safety- and nonsafety-related applications.
NSD provides replacement parts for safety-related systems. This
inspection : viewed PCD's programs for quality assurance and for
dedicating commercial-grade items for safety-related applica~-
tions, and addressed the findings from previous NRC inspections
at both divisions.

3.3 PCR's Quality Assurance Program

In 1989, Westinghouse began supplying nuclear safety-related 1&C
systems from PCD (which previously supplied only non-nuclear
systems) and the Instrument.tion Technology Training Center
(ITTC) engineering group of the Nuclear Advanced Technology
Division (NATD) merged into PCD. PCD combined the two gquality
assurance (QA) programs into WCAP 12710/TP199, "PCD Quality
Assurance Program," Revision 0, dated January 1, 1990. ITTC
designed, assembled, and qualified the generic Eagle 21 reactor
protection system in 1987. ITTC also produced the FEagle 21
system for the Watts Bar nuclear plant and shipped it in October
1988, Althoujgh ITTC performed some design and assembly for the
Sequoyah nuclear power plant's Eagle 21 system before moving to
PCD in September 1989, PCD completed Sequoyah's system in April
1990, WCAP 12710/TP199, Revision 5, dated June 30, 1991, governs
FCD's present (A program. Lower tier department and division
te~hnical publications supplement the WCAP.

The NRC inspectors reviewed PCD's corrective actions for the
findings of two Westinghouse Energy Systems Business Unit (ESBUL)
audits of PCD conducted on May 8-11, 19%0, and August 5-9, 1991,
ESBU closed the first audit on January 10, 1991. The second
audit remains open pending PCD's completion of corrective action

6
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Criterion V of 10 CFR Part 50, Appendix B, requires that ac-
tivities affecting quality shall be prescribed by documented
instructions or procedures. PCD's failure to specify or
implement the definition of critical characteristics, or the
traceability of design regquirements and qualification docu-
mentation, is the first example of Nonconformance 91-02-01,

PCD issued dedication procedure TP1018 in draft form because the
procedure was new. PCD planned to fully implement the procedure
by December 31, 1991, and held biweekly meetings and training
sessions in the interim. The NRC inspectors observed that TP1018
did not contain approval signatures, a revision level, or an
issue date. Different versions were issued on August 2, 1991,
and October 18, 1991, for use by nuclear projects personnel.

Criterion V of 10 CFR Part 50, Appendix B, requires that activi-
ties affecting gquality shall be prescribed by documented instruc-
tions or procedures. PCD's issue and use of an uncontrolled
document is the second example of Nonconformance 91-02-01,

3.5 PCD's Commercial-Grade Supplier Audits

The inspectors noted that PCD's commercial-grade audit surveys of
Intel Corporation, a major supplier of printed circuit boards,
did not specifically address the critical characteristics to be
verified by the surveys. This practice was contrary to the
guidance o EPRI NP-5652, "Guideline for the Utilization of
Commercial rade Items in Nuclear Safety Related Applications
(NCIG~07)," June 1988, to which the nuclear utilities are com=~
mitted. This guideline gtates that the criteria for commercial-
grade surveys of suppliers should depend on the number and type
of critical characteristics of the items being purchased.

PCD personnel stated that they performed triennial surveys of
commercial-grade suppliers, supplemented by annual telephonic
performance evaluations., Triennial surveys are acceptable for
suppliers with QA programs meeting all of the criteria of 10 CFR
Part 50, Appendix B; however, suppliers with less comprehensive
commercial-grade QA programs may require more frequent surveys.
This frequency depends on such factors as the nature of the
items being procured and their critical characteristics, as well
as the scope of the supplier's QA program and of the survey.

Thus, PCD's audit content and freguency would both be unaccept-
able if they were solely relied upon for commercial-grade dedi-
cation or to verify critical characteristics. MHowever, as noted
above, the NRC inspectors concluded that the PCD dedication
activities described in section 3.4 above were acceptable with
only minimal reliance on surveys of Intel, pending the completion
of the ongoing program upgrades., PCD's revision of the
procedures for commercial-grade vendor surveys will be followed

as Open Item 91-02-~04.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D € 20656

December 27, 1991

Docket No. 50-482

Mr. Bart D. Withers

President and Chief Executive Officer
Wolf Creek Nuclear Operating Corporation
Post Office Box 411

Burlington, Kansas 66839

Dear Mr. Withers:

SUBJECT: ASSESSMENT OF THE PROCUREMENT AND COMMERCIAL~GRADE DEDICATION PROGRAMS
AT THE WOLF CREEK GENERATING STATION, REPORT NO. 50-482/91-201

This letter transmits the report of the assessment conducted June 17 through

June 21, 1991, at Wolf Creek Nuclear Operating Corporation's (WCNOC's) Wolf Creek
Generating Station (WCGS), by R. L. Pettis, L. L. Campbe)l, and S. D. Alexander
of the Nuclear Regulatory Commission's (NRC's) Vendor Inspection Branch, and

L. E. Ellershaw of NRC Region 1V, At the conclusion of the assessment, the
assessment team discussed its findings with Mr. F. Rhodes, Vice President,
Engineering and Technical Services, and the members of your staff identified in
the appendix to the enclosed report.

The staff performed the assessment to review WCNOC's program for the procurement
and dedication of commercial=grade items used in safety-related applications in
accordance with the requirements of Appendix B to Part 50 of Title 10 of the
Code of Federal Regulations (10 CFR Part 50) and to determine the extent of
implementation of the Nuclear Management and Resources Council (NUMARC) initia-
tives in this area.

WCNOC has made & significant effort to strengthen its commercial-grade dedica-
tion program since its inception in 1988 and, at this time, the program
description is generally in compliance with the requirements of Appendix B to

10 CFR Part 50 and consistent with the dedication approaches described in Elec
tric Power Research Institute (EPRI) Report NP-5652, "Guideline for the Utiliza-
tion of Commercia)l Grade Items in Nuclear Safety Related Applications (NCIG-07),"
June 1988, as endorsed by NRC Generic Letter (GL) 8%-02, "“Actions To Improve
the Detection of Counterfeit and Fraudulently Marketed Products," March 21,
1989, and GL 91-05, “"Licensee Commercial-Grade Procurement and Dedication
Programs ," Apri) 9, 1991. However, the program did not require the verification
of characteristics necessary to demonstrate that the item is suitable to
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perform its safety function. In addition, the program description, including
most of the pertinent implementing procedures, did not completely address the
fssues contained in GL B9~02, which specifies certain restrictions or conditions
concerning the use of EPR] NP-5652 dedication methods as acceptable methods to
achieve compliance with 10 CFR Part 50 Appendix B. If the program is properly
modified and implemented to address these fssues, 1t could provide adequate

v "ol over the commercial-grade procurement process. Specific strengths and
wea nesses are discussed in detal) in the enclosed report.

WONOC has completed fts review and assessment of the second phase of the compre-
hensive procurement inftfatives suggested in NUMARC 90-13, "Nuclear Procurement
Program Improvements," October 1990. NUMARC suggested that licensees complete
their reviews by July 1, 1991, and complete implementation by July 1, 1992
Progress observed in this area indicated that WONOC should be able to meet

these goals.

The assessment team fdentified weaknesses both in the overal) procurement

program and its implementation. Weaknesses identified included WCNOC's

philosophy which &1lowed for selecting only a subset of critical characteristics
for verification as opposed to requiring verification of al)l critical characteristics
fdentified to provide assurance that the item would perform its intended safety
function. Licensees are responsible for identifying these attributes, establishing
acceptance criteria, and providing reasonable assurance of conformance to these
criteria. Additfonally, two commercial-grade surveys had been performed

without WCNOC having procedures in-place to perform such surveys. The assessment
team also noted that for the procurement packages reviewed, not a)l characteristics
specified to be verified were adequately verified, Additionally, documentation

was not available to support the basis for using vendor certifications of

acceptability.

In accordance with 10 CFR 2.790(a), a copy of this letter and the enclosure
will be placed in the NRC Public Document Room.

Although no response is required to this report, we expect you to consider the
concerns raised herein and to take appropriate measures. Should you have any
questions corcerning this assessment, we will be pleased to discuss them with
you. Thank you for your cooperation in this assessment process.

Sincerely,

Eruce A. Boger, Director

Division of Reactor Projects 111/1v/V
Office of Nuclear Reactor Regulation

Enclosure: Assessment Report 50-482/91-201

cc: See next page
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£c:

Jay Silberg, Esq.

Shaw, Pittman, Potts & Trowbridge
1800 M Street, Nw

washington, D.C. 20036

Mr. Chris R. Rogers, P.E.
Manager, Electric Department
Public Service Commission
P. 0. Box 360

Jefferson City, Missouri 65102
Regional Administrator, Region 111
U.5. Nuclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, I1linois 60137

Senior Resident Inspector

U.S. Nuclear Regulatory Commission
P. 0. Box 311

Burlington, Kansas 66839

Mr. Robert Elliot, Chief Engineer
Utilities Division

Kansas Corporation Commission
4th Floor - State Office Building
Topeka, Kansas 66612-1571

Office of the Governor
State of Kansas
Topeka, Kansas 66612

Attorney Genera)
1st Floor = The Statehouse
Topeka, Kansas 66612

Chairman, Coffey County Commission
Coffey County Courthouse
Burlington, Kansas 66839

Mr. Gerald Allen

Public Health Physicist

Bureau of Air Quality & Radiation
Control

Division of Environment

Kansas Department of Health
and Environment

Forbes Field Building 321

Topeka, Kansas 66620
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Regional Administrator, Region 1V

U.S. Nuclear Regulatory Commission
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Arlington, Texas 76011
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Regulatory Services
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EXECUTIVE SUMMARY

From June 17 through 21, 1991, the Nuclear Regulatory Commission's (NRC's)
Vendor Inspection Branch conducted an assessment of Wolf Creek Nuclear Operating
Corporation’'s (WCNOC's) activities related to the procurement and dedication of
commercial-grade ftems (CGls) used in safety-velated applications at the Wolf
Creek Generating Station (WCGS). The assessment team reviewed WCNOC's procures
ment program to assess its compliance with the quality assurance (QA) require-
ments of Appendix B to Part 50 of Title 10 of the Code of Federal Regulations
(10 CFR Part 50) and to assess the status of WONOC's implementation of the

Nuc lear Management and Resources Counci! (NUMARC) initiatives on procurement

and commercial-grade dedication,

The NUMARC Board of Directors has approved procurement initiatives as described

in NUMARC 90-13, “Nuclear Procurement Program Improvements," October 1990, which
commit licensees to assess their procurement programs and take specific action

to strengthen inadeguate programs. The first phase of these inftiatives addresses
dedication of CGls and was scheduled to be implemented by January 1, 1990.
Licensees are to meet the intent of the guidance provided in Electric Power
Research Institute (EPRI) NP-5652, "Guideline fTor the Utilization of Commercial
Grade Items in Nuclear Safely Related Applications (NCIG=07)," June 1988, The
NRC has conditionally endorsed this guideline in Generic Letter (GL) 89-02,
"Actions To Improve the Detection of Counterfeit and fraudulently Marketed Products,”
March 21, 1989. The second phase of the initiatives provides a comprehensive
procurement review and addresses vendor audits, tests and/or inspections, obso-
lescence, information exchange, and general procurement. Licensees were Lo
review their programs by July 1, 1991, to determine, on the basis of guidance
provided in NUMARC 90-13, if improvements are needed in these areas, and are to
complete the implementation of such improvements by July 1, 1992

The NRC performed its assessment to determine the curvent status of the activit-
fes to improve the procurement program related to the industry initiatives dis-
cussed above and NRC requirements. The assessment focused on & review of proce-
dures and representative records, interviews with WCNOC's staff, including senior
management and WCGS site personnel, and observations. The NRC assessment team
a's0 held meetings with WENOC's corporate and plant management to discuss rele-
vant aspects of commercial-grade dedication and to identify areas requiring
additional information. The assessment team discussed its observations with
WENOC's representatives and senior management at the exit meeting held on June 21,
1991, The assessment team's specific conclusions are summarized below.

0 WCNOC had made a significant effort to strengthen the commercial-grade
dedication program and the overal)l program description was generally in
compliance with the requirements of Appendix B to 10 CFR Part 50, and con-
sistent with the dedication philosophy described in EPRI NP-5652,

However, certain aspects of the program and its implementing procedures,
did not completely address the issues contained in NRC GL 89-02 which
specified certain restrictions or conditions in using EPR] NP-5652
dedication methods, nor did they provide for alternate measures to comply
with 10 CFR Part 50 Appendix B. Specifically, WCGS procedures did not
address all the GL 89-02 restrictions in using EPRI Method 4. If modified
and implemented to address these concerns, and others noted below, the
existing program could provide adequate controls over the commercial-grade

procurement process.
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] WENOC's program procedures allowed selecting & subset of the critical
characteristics to verify that the item received is the item specified, as
apposed to requiring verification of al) critical characteristics neces-~
sary to ensure that the item performs its safety function, While this
position may appear consistent with the EPR] NP-5652 definition of ¢ritical
characteristics, the NRC staff's interpretation of “item specified" encom-
passes those attributes necessary for the performance of the item's safety
functions. Licensees are responsible for identifying these attributes,
establishing acceptance criteria and providing reasonable assurance of

- conformance Lo these criteria,

. 0 WCNOC's program procedures did not provide for establishing documented
verifiable traceability of CGls to their original equipment manufacturer
(OEM) as addressed in Criterion VIII of 10 CFR Part 50 Appendix B and NRC
GL 89-02. The Lypes of OEM information of concern includes: gualification
type testing: production sample destructive testling; and information on the
history of changes to the design, the material, and the manufacturing pro-
cess. This is of particular significance because the WCGS often veris

fied critical characteristics against information, including certificates
of conformance, supplied by the vendor.

0 WCNOC Procedures SMQP 10.2 and KGP+-1251 provided controls for the detection
of misrepresented products as identified in NRC Information Notice 89-70,
“Possible Indications of Misrepresented Vendor Products," October 11, 1989
and GL 89-02. However, SMQP 10.2 also allowed the use of statistical sampling
which negated the ability to effeclively screen for fraudulent material.

o WCNOC Procedure SMQP 7.1, Revision 1, did not require that third-party audits be
reviewed for their impact on warehouse or installed items and compliance
to any WCNOC unique or special requirements invoked on the supplier by the
purchase order,

0 WCNOC's program provided comprehensive ond structured training of
personnel performing quality-related activities, however, no specific
requirements for training in the area of procurement and dedication
activities were identified to the assessment team. Required forma)
training may be helpful to achieve effective implementation of this
program,

0 Despite WCNOC's performance of two surveys, procedures did not exist to
describe the commercial-grade survey process. Additionally, the NRC
GL 89-02 restrictions concerning surveying both the manufacturer and
distributor, when using EPRI Method 2, were not employed.

0 Procedurally, no engineering guidance was available to identify when
sampling should be performed. As a result, the decision whether or not
to utilize sampling is left to the discretion of the receipt inspector.

0 WONOC Procedure KPN-D-303, and several others, did not provide guidance
for the preparation or use of generic parts classification packages.

0 Engineering disposition No. 890253 classified certain gaskets as nonsafety-

related and limited the contaminants te less than 200 parts per million,
which would be verified by sampling. However, the documentation reviewed
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1 INTRODUCTTON

The NRC's Vendor Inspertion Branch assessed Wolf Creek Nuclear Operating
Company's (WCNOC's) efforts to improve programs for procuring and dedicating
commercial-grade items (CGls) used in safety-related applications at the Wolf
Creek Generating Station (WCGS). The program was reviewed to assess ils
compliance with Appendix B8 to 10 CFR Part %0 and Lo assess the status of
implementation of the Nuclear Manapement and Resources Counci) (NUMARC)
procurement initiatives, The assessment was performed between June 17 and 21,
1991 at the WCGS site located at Burlington, Kansas. The assessment
methodology included observations, discussions with licensee managers and
corporate and site personnel, and a review of records and procedures associated
with the licensee's procurement and commercial-grade dedication program.

The NRC staff has comnleted 1ts assessments at selected license-, facilities

to review their implementation of improved programs for the cedication of CGls
and Lo assess the improvements made in the areas covered by the NUMARC com-
prehensive procurement in‘tiative program. This initiative, approved on June 28,
1990, by the NUMARC Board of Directors, directed !icensees to meet the

guidance provided in Electric Power Research Institute (EPRI) NP-%652 and to
review and strengthen their procurement programs in accordance with specific
guidance provided in NUMARC 90-13, "Nuclear Procurement Program Improvements,"
October 1990.

The specific areas reviewed and the team's observations are described in
Seciions 2 through 4 of this report. The conclusions, strengths, and
weaknesses are summarized in Section 5, and Section 6 describes the exit
meeting. Persons contacted during the assessment are listed in the appendix.

2 COMMERCIAL-GRADE DEDICATION PROGRAM REVIEW

The assessment team reviewed WCNOC's programs and related commitments
associated with the implementation of the NUMARC initiatives, including the
program for procurement and dedication of CGls used in safety-related applica-
tions at the WCGS. "Dedication" is generally understood to mean the process by
which an ftem, not manufactured and supplied under an approved 10 CFR Part 50
Appendix B quality assurance (QA) program, is verified to be suitable for use
in a nuclear safety-related application. Because a commercial-grade dedication
program consists of activities affecting quality, it must be ronducted under a
10 CFR Part S0 Appendix B QA program. Therefore, WCNOC's commercial-grade
dedication programs were assessed against this critiera.

2.1 Procurement Process and Procedures

The WCNOC program for the procurement and dedication of CGls was described and
prescribed in a heirarchy of procedural documentation beginning at the WCNOC
corporate level with general procedures (denoted KGPs) contained in the Wolf
Creek Genera)l Procedures Manual. More detailed guidance was provided in the
Nuclear Plant Engineering (NPE) procedures (denoted KPNs) contained in the NPE
Procedures Manual, with additional guidance contained in the Supplier/Material



Quality Procedures (SMQPs). The overall procurement process was governed by a
general procedure, KGP-1250, "Reguisition and Procurement Process," which
covered the purchase of items for satety-related service, from suppliers with
approved 10 CFR Part 50 Appendix B QA programs, and from commercial-grade
suppliers. General guidance on comme~cial-grade dedication was provided in
KGP-1251, "Dedication of Commercial Grade |tems. "

In the NPE procedures, D-series KPNs covered pertinent engineering topics
including safety classification (KPN-F-303), the Industry Technical Information
Program (KPN-D-308), 10 CFR Part 21 (nPN-D-315), and environmental quali-
fication and fire protection (KPN-D-319, ~320, and =316). fF-series KPNs
covered procurement and dedication topics including KPN<F=302, <306, and -307
gn terhnical evaluation of suppliers, bids, and supplier documents, KPN-F-309,
o Q0 ¢ W =311 on requisitions and procurement; and KPN<F-319 on CGI

W L ion,

To begin the assessment of the overall procurement process, the team reviewed
the currently effective revision of KGP-1250, Revision &, released November
1990, with Procedure Change Notices (PCNs) 1, 2, and 3. It was noted that
KGP-1250, in its reference section, did not 1ist 10 CFR Part 21, 10 CFR Part 50
Appendix B, 10 CFR 50.49, regulatory guides and standards, pertinent NRC
generic letters (GLs) or relevant EPRI documents. However, a strength was
noted in that the procedure did reference KGP-1251 for procurement of CGls,
Westinghouse Nuclear Services Division (WNSD) Procedure OPR 405-% for
procurement of safety-related replacement parts from the Replacement Component
Services Operation of WNSD, and General Electric Nuclear Energy (GENE)
Procedure NEDO 11209-04A (GENE QA program description) for procurement of
safety~related replacement parts. Additional strength was gained from the use
of detailed material reguisitions (MRs) and the requirement to document the
suitability of bulk items 1f used in applications other than those pre-approved
in the procurement documents o~ the WCNOC Material Manual.

The required elements of the ftem description for MRs (Paragraph 7.3.2.1.1)
were quite comprehensive except that the commercial-grade dedication
specifications and evaluations were not listed and the procedural interface was
not enhanced by a specific requirement under Paragraph 7.3.2.1.y, "Special
Instructions/Remarks," to 1ist applicable receipt inspection plan (RIP)
numbers., This section did call for inclusion of any requests for suppiier
submittals, but Section 7.5, covering review and approval of supplier
submittals, did not address verification through audit or survey.

Section 7.6 on shop inspections did not address or reference other procedures
that cover commercial-grade surveys, source verifications, or surveillances.
Also, the use of the terms safety-related and special scope instead cf defined
procurement levels was somewhat ambiguous, such as in Paragraph 7.7.1 in which
it was not clear whether the terms were being used in the sense of the item's
application cr the type of procurement; hence the distinction between safety-
related applications based on a safety classification analysis and
safety-related procurements in which 10 CFR Part 50 Appendix B and 10 CFR
Part 21 would be applicable, was not clear. Section 7.8 on material receipt,
inspection and acceptance made general reference to the procedures of the
Supplier/Materials Quality Department, but the provisions did not appear to
reflect the advent of the commercial-grade procurement and dedication program.
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responsibilily of the material verification group to verify, or have verified,
the characteristics of the RIP. Upon acceptance of completed verification
actions, the CGl is considered dedicated and acceptable for safely-related use.
The RIP is a controlled document and is considered, along with all other
supporting documentation, to be a Tifetime QA record. The assessme~t team con-
sidered the methodology to be proper and appropriate.

However, during procedure review, certain weaknesses were identified. NRC

IN 89-70 discussed several methods used by certain distributors or suppliers to
supply misrepresented vendor products to the nuclear industry. One of those
methods dealt with mixing misrepresented products with authentic products
within the same shipment. Generic Letter 89-02 addressed, among other things,
product acceptance programs and the use of sampling plans. It stated that for
suppliers with acceptable QA programs, as confirmed by licensee audits,
sampling plans are often utilized to perform the required inspections and
tests. The assessment team had been informed that the acceptance method used
almost exclusively to accept CGls was EPRI Method 1, "Special Tests and
Inspections," which is one of four acceptance methods given by EPRI in NP~5652.
Since WCNOC rarely used (twice) EPR1's Method 2, "Commercial Grade Survey of
Supplier," it followed that sampling plans would not be used. However
Paragraph 6.5 in Procedure SMQP 10.2 stated that statistica)l sampling may be
used for CGIs in lieu of 100-percent inspection for the following types of
attributes: identification and marking, documentation, physical damage,
cleanliness, physical properties, dimensions, weld preparations, workmansaip,
presence of required lubricants and oils, and electrical insulation. Paragraph
4 defined sample inspection as being a process for examination, test, and
inspection of critical characteristics of one or more homogeneous units of a
product selected at random from the product lot. Therefore, the use of
sampling, which is based on the assumption of a homogenecus product lot, does
not lend itself to detecting misrepresented parts mixed in with authentic parts
(i.e., a nonhomogenecus lot). In addition, the conditions under which sampling
would be implemented were not proceduraily clear.

As stated previously, the procedural methodology regarding the establishment
and subsequent verification of critical characteristics was considered to be
appropriate. This would be meaningful only if the characteristics identified
in the CGD and CGE were correctly inserted into the RIP and verified. In an
attempt to ensure implementation, the assessment team selected three receiving
inspection packages and compared the applicable CGD with the RIP that had been
R Lo Aavcent geeapnsad {leds. fech RIP correctly contained the critical
characteristics identified by the CGD as:z:iziuied with the parts. However, it
was noted that in two of the three RIPs reviewed, the items were accepted
despite the inspector’'s failure to verify certain of the critical
characteristics identified.

In the first case, a shipment of 300, 3/8-inch stainless steel cap screws was
received on April 7, 1990, on Material Receiving Report (MRR) 532352. The cap
screws had been ordered as commercial-grade material on purchase order

(PO) 536000, April 2, 1990, and were to be dedicated for safety-related
applications. The inspector performing material verification did not use the
cap screw RIP which had been developed from CGD D08-50002, and which included
alloy verification as a critical characteristic. Rather, the inzpector used
the standard receiving inspection report, whicn did not contain any critica)l
characteristics; thus, alloy verification was not performed. The receiving
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inspection report, April 11, 1990, addressed such things as documentation,
damage, cleanliness, and dimensions, all of which were shown to be acceptable;
thus, allowing the cap screws to be placed in stock and to be issued when
needed. [t was also noted that the inspector performed a sample inspection
using 50 cap screws. WCNOC was able to show that 276 of the 300 cap screws
remained in stock and a review was being perfarmed to determine where the 24
cap screws had been used. The 276 cap screws were placed on hald and
Progra?matic Deficiency Report (PDR) QS 91-005 was initiated to evaluate this
condition,

In the second case, three metal oxide varistors were received on MRR 536341,
September 26, 1990. The varistors had been ordered as commercial-, de
material on PO 538566, September 17, 1990, and were to be dedicated upon
receipt. 1In this case, the inspector (the same individual involved with the
cap screws) used RIP E-121 which had been developed from CGD 061-50001 and
which contained seven critical characteristics. Review of the RIP, which
showeua acceptance of the varistors on October 17, 1990, reveaied that the
inspector failed to verity their capacitance. It was also noted that the RIP
required that the actual readings obtained during the measuring of varistor
voltage and direct current (dc) standby current be recorded. The inspector,
rather than recording the actual values for each of the varistors, averaged
their values. WCNOC stated that the three varistors in question had not been
issued and were placed on hold, and that PDR Q5 91-006 would be initiated to

evaluate this condition.

WCNOC has established the capability to perform certain confirmation activities
(e.g., dimensional, surface finish, hardness, weight, and electrical) and to
conduct metallic material verifications using an x-ray analyzer. Although not
operational during this assessment, WCNOC was preparing an infra-red
spectrometer for use in verifying organic materials. The spectrometer is
housed in an environmentally controlled area known as the Material Confirmation
and Test Station. WCNOC stated that for those verification activities for
which onsite capability did not exist, the items are sent to one of the five
service organizaticons. These organizations (Metlab Testing Services, Herguth
Laboratories, Inc., Wyle Laboratories, National Spectrographic Laboratory, and
Professional Service Industries) have been gualified by the WCNOC to perform
various services such as chemical, physical, metallurgical and metallographic
testing, nondestructive examinations, petroleum product testing, failure
analysis, and safety and relief valve testing. The WCNOC Supplier Information
List showed that these organizations were properly qualified and are maintained
in an active status.

2.3 Design Control - Equivalency Evaluations

The assessment team discussed the use of not like-for-like replacement items
with the Manager of NPE, and members of EE and reviewed the following WCNOC
procedures for controlling design change activities supporting the commercial-
grade procurement and dedication process:

0 KNP-C~301, "Initiation of Modification Reqguests,'" Revision 9, with PCN
No. 4, January 27, 1990

0 KPN-C-307, "Plant Modification Request Revisions and Closeouts," Revision 7,
July 24, 1989
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o KPN=C=311, "Preparation of Category 3 Plant Modification Requests "
Revision O, with PCN No, 3, June 20, 1990

EE assembles and reviews design documents in order to determine the technical
requirements for a replacement item. If the replacement item does not meet tLhe
current design requirements, then the item is not a like-for-like replacement.
For these cases, NPE prepares a plant modification request (PMR) to authorize
the use of the replacement item. The following describe the design change
process used by WCNOC EE to determine if an item is a suitable replacement.

The design change evaluation process includes such elements as: defining the
item's intended application(s); performing safety classification for the item,
including identiiying the safety function and performing a failure modes and
effects analysis; determining critica! design characteristics, and evaluating
the repiacement item against critical design characteristics to original design
basis requirements in form, fit, function, functional performance, and
interchangeability.

If, following the uesign change evaluation, the change is determined to be
unacceptable, the proposed replacement item and/or design basis requiresentis
are reassessed, If the change is acceptable, the PMR is completed in
accordance with requirements that provide controls for ensuring that the
requirements of Criterion 111, "Design Control," of Appendix B to 10 CFR Part
50 are met. The PMR process also p,ovides for environmental qualification (EQ)
and seismic reviews, licensing reviews, 10 CFR 50,59 safety evaluation
screening, and the preparation of changes to engineering documents such as
drawings, specifications, procedures, and manuals, to maintain plant
configuration control. Once completed, the PMR design package is processed
through Document Control and transmitted to the implementing orgarization,
which then generates work requests and material requisitions and/cr warehouse
withdrawals. Once the replacement item is satisfactorily installed, as-built
drawings are prepared as required by the PMP, and Document Con*rol issues
interim design cnanges. At this time, Configuration Management updates the
configuration data base and notifies NPE to revise appropriate engineering
documents to incorporate the interim desicn changes.

The assessment team concluded that the design control process is adequately
defined and contains the essential elements for determining the acceptability
of and maintaining plant configuration for replacoment items that are not
line~for-like.

2.4 Parts Classification System

The assessment team reviewed WCNOC Procedure KPN-D-3C3, "Determination of
Safety Classification,”" Revision &, November 29, 1990, and discussed the
methodology for parts classification with the Manager of NPE and senior EE
engineers. The methodology and criteria used to determine the safety
classifications of parts (subcomponents) includes the following:

0 In performing a subcomponent classification analysis, tne safety classifi-
cation of its parent component i35 determined. 1f the parent component has
not been classified, the EE engineer classifies and documents it in
accordance with the requirements of KPN-D-303.
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lockwire would have on the parent component performing its safety
function.

0 The generic SCA and engineering dispositions reviewed contained very broad
statements, such as asserting that the failure of gaskets and o-rings
would not affect the operation of safety-related components in the
surrounding areas, and referencing the ASME Code as the partial
justification for the item being classified as nonsafety-related.

The assessment team concluded that Procedure KPN-D-303, Revision 6, in general,
provided the basic guidance required for performing parts classification.
However, the procedure did not address generic classifications nor did it
provide for internal departmental interfaces for parts classified as
nonsafety-related which require safety-related activities such as testing to be
performed on the item. Also, the procedure did not address the need to
document, in some level of detail, the basis to support broad statements in
both the normal parts classification and the generic classification process.

2.5 Comme-cial-Grade Supplier Selection, Qualification, and Surveys

The team review:d the process for selection, gqualification maintenance, and
surveys of commercial-grade suppliers to support WCNOC's commercial-grade
dedication process. The team discussed the use of commercial-grade surveys

with both the Manager of Supplier/Materials Quality and the Supervisor of
Supplier Quality. The team also reviewed a recent commercial-grade survey and
procedure SMQP 7.1. "Supplier Evaluation," Revision 1, with PCN 1, March 18,
1991, and KGP-1251, "Dedication of Commercial-Grade Items," Revision 0, March 11,
1991, in assessing WCNOC's use of EPRI Method 2.

2.5.7 Supplier Selection

As a rule, WCNOC procures replacement items from the original equipment manu-
facturer (OEM) or authorized distributor whether the item is a like~for-like
replacement or an equivalent substitute replacement item. Typically, if the
item performs a safety-related function, an attempt is made to purchase the
item from a supplier who employs a 10 CFR Part 50 Appendix B QA program and who
accepts the reporting responsibility of 10 CFR Part 21. If the suppiier will
not accept 10 CFR Part 21 and the item to be supplied meets the definition of a
CGI, WCNOC purchases the item as commercial-grade and dedicates it for
safety-related use.

2.5.2 Supplier Qualification and Survey

On the basis a review of the procedures used by the WCNOC Supplier Quality
Uepartment, _he assessment team determined that there were no procedures for
performing commercial-grade surveys of suppliers. WCNOC did have procedures
for conducting 10 CFR Part 50 Appendix B audits and the audits, in general,
were performance-based and often used engineering or other technical
specialists as team members. The guidance and requirements contained in
KGP-1251 to address EPRI Method 2 was determined to be extremely limited. The
procedure also provided no detail requirements for identifying in the CGD when
Method 2 should ve used to verify a critical characteristic, nor did it provide
guidance in performiig and documenting the commercial-grade survey. The team
concluded that the lack of procedural controls in the area of performing and
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documenting commercial~-grade surveys was a weakness in Lhe WCNOC's procurement
program. The team also identified that the WCNOC procurement program did not
incorporate the GL 89-02 exception to EPRI NP-5652 that the Commercial-Grade
Survey of Supplier method should not be employed as the basis for accepting
items from suppliers with undocumented commercial quality programs.

EE stated that the only commers .al-grade survey performed was a su. . v of the
Richmond, California facility of Chevron U.S.A., Incorporated, on March 1,
1990. However, prior to the exit meeling, WCNOC stated that one additional
survey had been performed. The Chevron survey was performed to confirm that
penetration, dropping point, rust preventive tests, and color and part number
(batch) for SRI-2 grease were being properly conducted and controlled. The
team reviewed the survey and determined that it was not consistent with the
guidance provided in E.RI NP-5652, as endorsed by GL 89-02, in the following

areas:

0 The revision of the Chevron QA manual controlling the critical
characteristics was not identified in the survey report, nor did the PO
identify the gquality program or controls required during the manufacturing
and testing of the grease.

0 Neither the PO, CGD, RIP, or MR required that the Chevron test report be
submitted and reviewed. The survey report indicated that the results of
the test were available to the customer.

0 It was unclear as to how some of the conclusions and statements in the
survey were verified and confirmed. Many statements appeared to be based
on requirements from Chevron's QA manual and procedures, rather than being
confirmed by direct observation, surveillance, or record review, when

appropriate.

0 Review of the procurement package indicated that the grease was shipped
from a distributor, 011 Distrib.tors, Incorporated, Wichita, Kansas.
There appeared to be no audit or survey performed on the distributor.
This is not consistent with the philosphy stated in GL &9-02 nor the
requirements of KGP-1251 that both “he distributor and manufacturer be
surveyed when using EPRI Method 2.

2.5.3 Use of Third Party Audits

WCNOC Supplier Quality (S5Q) qualifies and maintains 10 CFR Part 50 Appendix B
suppliers by conducting audits and annual evaluations and using third-party
audits performed by the Nuclear Utility Procurement Issues Committee (NUPIC).
Approximately two-thirds of the audits used for evaluating these suppliers are
NUPIC audits. To date, SQ has not used any third party audits to support using
EPRI Method 2. On the basis of a review of SMQP 7.1, "Supplier Evaluation,"
Revision 1, with PCN 1, March 18, 1991, and discussions with the Supervisor of
SQ, th. assessment team concluded that requirements were in-piace for screening
third-party audits; however, improvement is required in the following areas:

0 SMQP 7.1, Revision 1, did not require that WCNOC's specific commitments be
reviewed and a determination made that the third-party audit satisfies
these specific commitments and any unique or special reguirements invoked
on the supplier by the WCNOC PO,
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(4] The results of reviewi~g third-party audits are required to be evaluated
and the impact that any adverse findings could have on future procurements
be documented and appropriate action taken such as removal or restricting
the use of the supplier. There are no programmatic requirements that
req ire SQ or any other organization to evaluate the adverse findings for
imf act on the use of items in the warehouse or the operability of systems
that have the items installed in them. The SQ Supervisor indicated that
a.though not required by procedure, adverse findings are evaluated for
impact on items in the warehouse or installed in systems that are
operable.

2.6 Spare Parts Configuration Management Data Base

From late 1989 through early 1990, WCNOC studied numerous issues affecting
procurement activities and identified possible courses of action to address the
issues such as part changes by suppliers, aging of the plant, fraudulent
suppliers and improved programs for detecting substandard supplier products and
programs, OEMs leaving the nuclear business, and new guidance from the NRC,
such as GlLs 89-02 and 91-05, EPRI and NUMARC. As a result of this study, WCNOC
initiated the development of the Spare Parts Configuration Management (SPCM)
Data Base. Features of this data base will allow the engineer to focus on
those components with higher maintenance and, therefore, higher parts usage;
allow the evaluation ¢f potential vendor part problems for likely replacement
parts of components; provide more consistency in the evaluation process;
centralize »1) past design changes, part number changes, SCAs, CGDs, and
referenced documents; collect known updates of vendor parts lists or changes in
design different from what is installed, and evaluate those parts from problem
vendors that may require additional inspection or testing. The SPCM data base
should also (1) identify those parts that are industry standard parts and

(2) prepare technical, quality, and documentation requirements more
consistently,

Phase 1 of the program, a review of approximately 1300 components, has been
approved and budgeted and was scheduled to begin July 8, 1991. Phase Il will
evaluate an additional 1200-1400 components. Their associated products will
then be integrated with performance-based audits and/or critical
characteristics identified for additional receipt inspecting. The assessment
team viewed the program and its intended use as a very progressive action that
has the potential to strengthen and enhance the WCNOC procurement program.

2.7 Fraud Detection

As stated previously, both NRC GL 89-02 and NRC IN 89-70 addressed the
detection of counterfeit and fraudulently marketed products. WCNOC evaluated
and subsequently improved existing procedures in an effort to better detect the
existence of fraudulent parts. A1l Supplier/Material Quality personnel
attended group meetings and read required documents dealing with fraudulent
parts in order to increase their awareness of the problem.

WCNOC's review and evaluation of IN 89-70 discussed certain specifics
associated with the enhancement of the procedures. Procedure SMQP 12.1 was
established to, among other reasons, provide for material verification testing
to prevent the acceptance of substandard or fraudulently marketed products

The critical characteristics delineated in the CGDs and CGEs govern the
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attributes to be verified. One of the basic purposes of the procedure was to
establish a program that would provide assurance that products can be traced to
the manufacturer and are not substandard in design, counterfeit, or
fraudulently marketed. The procedure addressed special receipt inspections
which are to be implemented in accordance with Procedure SMQP 10.2, and the
deve lopment of the RIP, which takes into account the potential for receiving
fraudulent parts. Procedure SMQP 10.2 discussed certain methods to be used for
the detection of fraudulent parts. One such method is comparative inspection,
particularly useful if frauduient parts are mixed with genuine parts. The
typical elements to be compared are shape, color, physical appearance (surface
condition), and marking. It was noted that Paragraph 6.11.1 of the procedure
addressed the performance of comparative inspection of incoming parts within
the received lot, or comparative inspection of a representative sample from the
received lot to the same parts in stock., However, Paragraph 6.12 only required
comparative inspection to be performed on incoming parts for which there are
some of the same parts in stock. This was identified as a weakness by the

a.sessment team.

2.8 Review of Procurement Packages

The assessment team reviewed several procurement and dedication packages to
assess the effectiveness of the implementation of the WCNOC dedication program
including documentation of technical evaluations, identification of safety
functions and critical characteristics, selection of critical characterisitics
for verification and the verification methods chosen, receipt inspection, test
methods and practices, and training. The Procurement Engineering staff
compiled the packages which consisted primarily of the CGD, the CGE, the
procurement and receipt inspection documents including purchase requisitio:
(PR), PO, supplier invoice and slip, and the completed RIP,

3 CGD 013-S0001, Revision 1, September 12, 1990, and CGE 013-£E0001,
Revision 1, September 17, 1990 covered molded-case circuit breakers
(MCCBs) with instantaneous magnetic trips only for Class 1E Motor Control
Centers (MCCs) NGOO1A and NGOO2A. The MCCBs were specified to be ITE type
EF3LO50W/S10EERD manufactured by either Siemens-ITE (Siemens Energy &
Automation, Incorporated, the manufacturer's parent company since 1986) or
Gould=1TE (a previous parent company). Siemers-ITE MCCBs manufacturered
since 1986 are 480-Vac rated and were 600-Vac rated before 1986, but it
was not clear from the package that the required voltage ratings were
associnted with the correct manufacturer for receipt inspection purposes.
The MC Bs were also to be rated for 50 amps with an adjustable
instantaneous magnetic overload trip feature and the model number suffix
S10EERO indicated that they were to be fitted with 125-Vdc shunt trip
attachments (5TAs). SCA 91-0011 (initiated by CGD 013-50003 for model
number EF3A003 W/SI10EERO MCCBs) did not include analysis of the STAs. A
review of the CGD/CGE identified the "OFF/ON operation" as a critical
characteristic which was to be verified by cycling the MCCB manually six
times and checking for free operation, but verification of trip-free
function was not addressed. Individua) pole resistance was to be verified
by a millivolt drop test at one-half rated load. The average of three
readings, cycling the MCCB in between, was not to exceed 70 mY and the
results wers to be for information only, but it was not stated how the
information was to be interpreted or used. A l-hour, rated-load, hold-in
test was specified to be conducted at room temperature; however, the test
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and temperature requirement are somewhat meaningless for an MCCB without a
thermal trip mechanism. Instantaneous magnetic overload tripping was
specified to be verified by the pulse or runup method with tripping to 80
to 120 percent of the "setting" as the acceptance criterion, but no
setting was given, nor was provision made for determining the setting and
documenting it. The tolerance of + 20 percent was not consistent with the
field verification guidelines referenced in the National Electrica)
Manufacturers Associaticn (NEMA) standard NEMA AB-2 1984 which would be
=30 percent of the low end setting and +40 percent of the high end setting
for the adjustable trip range. There was no guidance given for action to
be taken in the event of getting a trip immediately at the lowest test
point (at or just below the lower tolerance limit) where a desired no-trip
result would be expected. The test as specified was inconclusive with
respect to premature tripping and the 2-to S-second ramp time was
considered excessive. It was also noted that no post-installation or
preoperational testing was required.

In response to some of these concer .., the cognizant procurement engineer
explained that it was understood that the test was to be cunducted in
accordance with WCGS Procedure MGE-EOOP-11, the standard MCCB test proce-
dure. However, the currently effective revision, Revision 2, had
different setup procedures and acceptance criteria and there was no
documented guidance invoking the plant procedure, delineating which steps
to perform, how and in what sequence, and what test values and acceptance
criteria to use.

Verification of MCCB insulation resistance was ambiguous in that it was
specified to be measured at 2500 vdc for 1 minute. However, the CGDs and
CGE referenced the plant standard MCCB test procedure (MGE EOOP-11). The
WCGS staff explained that this procedure is used in conjunction with the
RIPs for detailed guidance on test methods. The procedure listed a Biddle
Model 21359 Megger which has a maximum output voltage of 1000 Vdc and the
procedure specified 1000 Vdc for the test. Also, CGD 013-50003, for a
similar MCCB, specified 1000 Vdc.

Shunt *ip voltage was to be verified at 94 Vdc or below, but it was not
stated if this was as low as dc bus voltage could be expected to go when
the STA is needed; nor was it specified to be tested at the high end of
the expected range of plant dc control bus voltage which (e.g., during
battery charges) might damage a coil with insufficient winding and/or
insulation resistance, and no separate verification of adequate cutoff
switch operation was specified.

The configuration and markings were tc be verified by inspection per the
catalog with no evidence of tampering, dimensions to be checked against
values provided, but there was no reference to special fraud detection
criteria such as specified for some other MCCB dedications. Rated inter-
rupt current (interrupting capacity) was identified in the CGE as a criti-
cal design characteristic, but was not listed in the CGD. Verification
that even the markings indicated an interrupt current greater than that
required for the available short-circuit current of the application was
not prescribed. Also, verifying the validity of the rated values, such as
by reference to any Underwriters Laboratories (UL) markings or the
manufacturer's UL testing program, was not addressed in the listed
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critical characterisitcs in the CGD or the CGE; checking for UL labels was
inconsistently listed in RIPs.

The assessment team reviewed purchases of MCCBs dedicated under the CGE
and CGD discussed above. WCNOC PO 539013, October 24, 1990, was issued to
Consolidated Electrical Distributors, Incorporated, of Wichita, Kansas,
for one of the subject MCCBs, although the shunt trip was not included.
The PO called for Gould-1TE or Siemens-]TE MCCBs, 600 or 480-Vac rated,
which raised two concerns: (1) the Gould versions had not been produced
for several years; therefore, if they were supplied, they would have come
from the distributor's old stock, and (2) it was not specified (at least
for fraud screening purposes) which voltage rating corresponded with which
vintage/manufacturer. The PO contained no requirements for the supplier
to certify and demonstrate traceability to the OEM. Although the PO did
include the reguirement that the seller warrant that the MCCBs are new,
unused, and unrefurbished, the file did not contain evidence that the
supplier's certifications had been validated, such as by commercial-grade
survey, Lastly, it was not apparent to the reviewer how seismic and
environmental gualification were addressed, and the PO did not invoke the
supplier's commercial quality program (at least those portions which would
enable the supplier to maintain traceability to the OEM).

Dedication activities upon receipt of the MCCBs from the PO above were
documented on a copy of Revision 5 of RIP E-107, October 24, 1990, and
executed on December 31, 1990. Attached were receipt inspection report
(RIR) 537979, along with Consolidated Electric Supply's Invoice
9444-013804, which was virtually illegible and provided no traceability
information. Review of this RIP and associated documents led to several
concerns. Again the correlation between voltage ratings and vintage or
manufacturer was not specific. Some models are obsolete, but in checking
available information, the team found this was not documented. The RIP
contained a note directing that the MCCBs be serialized if there were more
than one in a lot, which is excellent, although this did not appear in the
governing procedures. The copy of Revision 7 of the RIP included in the
file (but not used for these MCCBs) did require checking for the UL label
(upon which the dedication evaluation was partially based), but did not
provide adequate guidance on checking UL listing numbers against the
catalog, if applicable, nor UL letter numbers against date codes. The
Revision 5 copy actually used for these MCCBs did not include a UL label
check. Information on date codes and quality contyrel (QC) marks, both
factory and accessory installation facility (if the shurt trips were not
installed at the factory), was not raptured, nor were attributes like load
end rating marks, lug material and configuration, case seals, and evidence

of tampering.

Other concerns were identified regarding the documented testing. The
setting of the instantaneous trip was not recorded; therefore, it was not
evident objectively whether the results were within specification (otner
than the annotation of "Accept"), which rendered the results inconclusive
with respect to premature tripping. The closed-contact insulation resis-
tance measurement was specified to be taken "between poles of opposite
polarity," but it was not ciear how this corresponded to the poles of a
three-phase alternating current (ac) MCCB. This terminology differed from
the LGE and the CGD. The shunt trip test did not require recording the
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actual minimum trip voltage as did MGE EOOP-11, and the actual test
current that was required to be recorded (by the RIP and the MGE) was
listed as only one current value and without identifying the pole,
Insulation resistance of the shunt trip was not checked. In the check for
markings, the manufacturer's name and voltage rating ambiguity remained.
Absent from the RIP were checks for the supplier's warranty required in
the PO and evidence of traceability to the OEM. RIR 537979, December 31,
1990, indicated that documentation was acceptable, yet no supplier
warranty or certification was on the invoice or elsewhere in the file,
Finally, the supplemental RIP, consisting of special MCCB fraud-detection
attributes, RIP-E-055, specified on some other MCCB RIPs was not specified
on Revision 7 of RIP-E-~107, nor was it specified on the Revision 5 copy
filed with the PO, MRR, and RIR, that was executed on December 31, 1990,

CGD 013-50002 specified the Jedication of two “Gould, ITE or Siemens' type
EF3L050511 (511 being an obsolete suffix fcr an STA) MCCBs with instanta=-
neous magnetic trips only for Class 1E service in 11 "NG" series MCCs,

The CGDS and CGE were guite similar to CGD 012-50001 discussed previously
and engendered similar concerns, These MCCBs were purchased under WCNOC
PO 535111, February 1, 1990, issued tc Bernie Electric Supply Company of
Kansas City, Kansas. This PO contained some excellent words that would
enhance the screening of fraudulent material, including the following: A
CoC to UL-489 and NEMA AB 1 was required. Standard clause 2.02 required
service advice letters [or equivalent], invoked the cited standards, gave
seller deviation requirements, part number change requirements, and
marking requirements that included part number (but not serial number, or
date code, or PO number). The PO also contained a warranty clause
(presumed to be complied vith if the PO was accepted) that stated, in
part: "“new and free from defects in material, design and workmanship, and
shall not be altered or refurbished without written authorization from the
Manufacturer and the Buyer and shall fulfill satisfactorily the
performance requirements specified herein." However, no Col was required
to that effect, Page "OCO1" (meaning "our [WCGS's] copy only"), was not
sent to the supplier and had Clause 3.01 requiring receipt inspection in
accordance with the latest revision of Procedure SMQP 10.2 and RIP E-107.
With respect to specifying receiving requirements and establishing
traceability to the QEM, Clause 3.02 required that the MCCBs be purchased
directly from Siemens Energy & Automation, Incorporated, the OEM, to
ensure traceability or the seller must provide traceability to the OEM per
NRC Bulletin 88-10. However, while these requirements were commendable,
they were not to be Llransmitted to the seller, nor was the seller required
to certify to traceahilit,. There were specific requirements in the RIP
to check for these requirements, but not to collect the pertinent
documents. Although traceability documents were not specifically required
to be captured, the file did contain the Siemens CoC to UL-489 and NEMA AB
1 and a Siemens packing list indicating that this order of MCCBs had been
apparently drop-shipped from Siemens,

The specification for the instantaneous magnetic trip test was again given
as 80 to 100 percent of the setting. The copy of RIP E-107 (Revision 0),
executed February 2, 1990, for the three MCCBs received was annotated to
indicate that this testing was performed at the "low" setting (160 amps),
but no data were taken at the high setting also (as is recommended in per-
tinent technical documents), nor was the actual application setting tested
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The RIP (and RIR 530349) do:cumented the practice of stencilling serial
numbers (lot number plus a 'etter identifier) on the MCCBs for
traceability to test reports. While this good practice is consistent with
the reguirements of Criterion VIII of 10 CFR Part 50 Appendix B, it was
not found in the program procedures reviewed.

CGD 013-50003, Revision 0, January 25, 1991, and CGE 013-E0003, Revision 0,
January 29, 1991, covered the dedication of Gould ITE or Siemens

catalog number EF3A003 W/SI0EERO MCCBs with adjustable instantaneous
magnetic trip feature and fitted with a shunt trip for use in 11 "NG"
series Class 1E MCCs. Concerns with this file were similar to those iden-
tified for CGDs 013-50001, and $0002, in particular: The ambiguity with
respect to voltage rating, 480 or 600 vs. manufacturer Geuld, 1TE, or
Siemens was similar to CGDs 013-50001 and 50002 (CGEs 013-E0001, E0002),
but some critical characteristics were inconsistent with those for similar
MCCBs. Added to the markings to be verified were UL listing and conductor
material type (copper). Insulation resistance was specified to te tested
at 1000 Vdc instead of 2500 Vdc and the open-contact readings were to be
taken "between adjacent poles" iwstead of between line and load terminals,
as would be appropriate.

The specifications listed under "Method/Acceptance Criteria" for the
critical characteristic of adjustable instantaneous magnetic tripping were
inconsistent with the other dedications of similar MCCBs, being specified
as "Max. trip time must be less than 6 cycles at: a. lowest setting

between 75% and 125% of current setting b. highest setting between 80% and

120% of current setting." There was no explanation of the deviation from
the criteria used in clher similar MCCB dedications and no test method was
specifivd where the pulse method would be preferred in order to obtain
accurate trip time results (not required in other dedications). Also, the
way of expressing the acceptance criteria in conjunction with the problems
in interpreting them relative to the reg irements of the site procedure
were not conducive to obtaining conclusive results.

PO 540321, issued by WCNOC on fFebruary 16, 1991, ordered four 480-Vac
rated Siemens EF3-A003 MCCBs with shunt trips as described above, along
with a Siemens CoC to UL-489 and NEMA AB 1. However, the copy of Revision
of RIP E~128 (February 2, 1991) executed upon receipt of the MCCBs on
April 12, 1991, still allowed 600 or 480-Vac-rated MCCBs from Gould, ITE,
or Siemens. The RIP did not specify RIP E-055 either, but it was the only
RIP among the three MCCB dedications reviewed which noted the lack of a
"UL" mark per se and documented the acceptability of the special "UR" mark
used by UL for certain magnetic-only MCCBs (also known as motor circuit
protectors).

Revision 1 of the RIP included in the file was consistent with

CGD 013-50003, but it was not used for these MCCBs, and the Revision 0
version that was used did not include checking for conductor material.
Also, the requirements for the instantaneous trip test were not those of
CGD 013-S0003, but thuse of the other two MCCB CGDs and RIP E-107;

i.e., pulse or runup, 80-120 percent of the marked tripping current for
the trip setting tested, 2-5 second current increase time.
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The insulation resistance test specified in the RIP was inconsistent with
(although more correct than) the CGD/CGE in that the contacts-open portion
included 1ine-to-load readings omitted in the CGD/CGE. However, the con-
tacts-closed portion still used the "terminals of opposite polarity”
terminology, inappropriate for a three-phase ac MCCB.

The individual pole resistance test (by millivolt drop) resultls were more
completely documented than in other dedications in that the actual test
current was recorded as required. However, although the acceptance cii=
terion was characterized as average results to be used for comparison
only, and the "expected voltage drop" was expressed as "[approximately] 70
mv = for information only," the millivolt readings obtained were all
consistently around 900 millivolts. Depsite their consistency with each
other and consistency for each pole for the three readings, these
relatively large voltage drops, more than an order of magnitude greater
than the expected value and at only 1.5 amps, appeared excessive and
should have been cause for some investigation and/or explanation, none of

which was documented.

Other problems with the testing as uocumented on the RIP were that no
actual data were recorded for the rated continous current tests, the
adjustable instantaneous magnetic tripping test, the insulation resistance
test, and the shunt trip test. Therefore with only the annotation
“Acceptable" auditable, objective evidence of the MCCB's ability to
perform their safety functions related to these critical characteristics

was not adequately documented.

The assessment team's review of the above described dedication files identified
tha: although the procedures called for ' ‘entification of safety functions,
.uch as during the safety classification . alysis, and called for consideraiion
of safety functions in identifying critical design characteristics, it was not
specifically reguired to identify them in the dedication evaluations and
although these were identified, it was not clear how, if at all, they were
derived from the safety functions. It was also noted that not all critical
characteristics were identified in all cases and there was inconsistency amor,
different files where there should have been consistency. For the critical
characteristics identified, not all were selected for verification and there
were inconsistencies among files for similar equipment in similar applications.
For the critical characterisitics selected for verification, appropriate
methods of verification were not always chosen and/cr adequately specified, and
there were inconsistencies among similar files.

The results of testing and inspection that were chosen as verification of
selected critical characteristics for acceptance were not always documented in
an objective, auditable form, giving actual data or results. Additionally,
some anomaluus data recorded were neither questioned nor explained.

4. CGD 017-50001, Revision 0, dedicated a globe valve stem. Some of the
applications for the valve included containment spray system valves
ENV-51, =52, =60, -89, -90, and -93 which are mainly used for test
connections and whose safety function is to maintain the system pressure
boundary. The critical characteristics identified for the stem were part
number, dimensions, configuration, and material. A1) critical
characteristics and their acceptance criteria were well defined; however,
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the team questioned the fact that for the critical characteristic,
material (which was ASTM A276, Type 316, condition B.5.5.), the verifica-
tion =2thod was to use an alloy analyzer to verify that the chromium and
nickel content meets the material specification requirements. Other
steels may have a chromium and nickel content that is within the range
specified for the material which has a percent composition of chromium and
nickel of 16.00-18.00 and 10.00-14.00, respectively. In addition to
chromium and nickel, the carbon content is critical in ensuring that the
material will exhibit the desired properties. Since the matcrial
specification does not require solution annealing, the valve stem, if not
within materia)l specifications, could be susceptible to stress=corrosion
cracking. In addition to the method identified to verify the material of
the valve stem, the assessment team was concerned about the selection ¢f
the material which was not solution annealed.

5. CGD 073-50001, Revision 0, dedicated a wormgear for Fisher-type 1073
manual handwheel actuators. The worm gear, in conjunction with the manual
handwheel, is used to position the disc of Fisher butterfly valves,
GNV-001, -002, -003, and -004, to a position that is requited for flow
balancing. The assessment team questioned the critical characteristic
identified as “gray residue from surface" and its acceptance criterion
"gray resicue." CGD D73-E0001 identified the part material as ASTM Al26,
Grade B, casi iron and the SCA for the worm gear identified the credible
failur: mo'es as incliding breakage of gear teeth and binding between the
gear sector and the worm. The assessment team discussed the critical
characteristic "gray residue from surface" with WCNOC EE personnel and
pointed out that other materials also exhibit a gray residue on the
surface, and that the presence of a gray residue did not provide assurance
that the proper material was received.

6, CGD 01-50002, dedicated an o-ring tor a Masoneilan pneumatic actuator.
The o-rings are utilized in the main steam atmospheric relief valve
actuators, and provide an airtight seal between the actuator shaft and
lower casing. The critical characteristics identified for the o-ring are
part number, material, dimensions (nominal inside diameter and nominal
cross-section), and hardness. The critical characteristic. «id methods
for verifying the characteristics appeared to be adequate with the
exception that sampling was used to determine that the o-ring material was
Nitrile (NRB) ASTM 01418, Class 1. One o=ring *s selected from each lot
for material! verification. The assessment team questioned the use of
sampling to verify material because there was no audit or survey performed
at the supplier's facility to support homogeieity of the lots.

3 PROCUREMENT TRAINING REVIEW

Training activities and associated records are defined in WCNOC Procedures
KGP-1851, "Proi«s;sional and Supervisory Training Program,” Revision 3 through
PCN 1, January 7, 1991, and KGP-1800, “Training and Qualifications Records,K"
Revision 4, through PCN 1, February 1, 1991. Procedure KGP-1851 established
the minimum training requirements for professional and supervisory employees.
The procedure addressed three categories of training: formal instruction for
specific topics, position-specific training as determined by WCNOC management,
and professional enhancement training as determined by division managers. The
assessment team did not identify any specific requirements with respect to
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4.5 Genera)l Procurement

NUMARC 90-13 suggests providing necessary resources, including engineering
resources, to support improved procurement practices; procuring items through
normal supply channels (OEM or authorized distributor); specifying “new" on
POs; and establishing the acreptance method at tne front-end of the procurement
process. WCNOC stated that additional resources, including engineering, have
been provided and that purchasing items through the OEM is preferred. Additional
procurement controls would apply if sources other than the OEM are used.
|

5 CONCLUSIONS

WCNOC has made a significant effort to upgrade its commercial-grade dedication
program since initial incorporation of the EPRI guidelines in August 1988.
However, needs for improvement were identified in a number of areas. A
specific weakness identified was WCNOC's understanding that not all the
critical characterist.ce identified need to be verified.

The assessment team found strengths in areas such as training and industry
involvement; overall program consistency with the dedication philosophy
described in EPRI NP-5652; the use of the supplemental parts level Q-list;
plans to develop a Spare Parts Configuration Management data base, and WCNOC's
self-initiated review of its procurement practices during the 1983-1989 period.
Also, achievements in the area of the review and implementation of the NUMARC
comprehensive procurement initiatives were excellent,

6 EXIT MEETING

On June 21, 1991, the assessment team conducted an exit meeting with members of
the WCNOC staff and management at the WCGS site. Persons contacted during the
assessment are listed in the appendix to this report. During the exit meeting,
the team summarized the scope of its assessment and its observations. Through-
out the assessment, the team met with WCNOC management and staff to discuss
concerns. WCNOC did not identify any information as proprietary.
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APPEND] X
PERSONS CONTAC 'ED

Wolf Creek Nuclear Opera ing Corporation
B. Withers, Presiden. and Chief Executive Officer
Rhodes, Vice President Ergineering and Technical Services
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Nuc lear

Bailey, Vice President Operations

Pippin, Director NPE

Parry, Director Quality/Safety

Maynard, Manager Regulatory Services
Payne, Manager Supplier/Material Quality
Holloway . Manager Maintenance and Modifications
Hoadley, Manager tE

Sprout, Manager NPE

Dingler, Manager NP System

Lindsay, Manager QA

Benedict, Manager QC

Olson, Supervisor Expediting

Fletcher, Supervisor SQ

Lockwood, Supervisor Material Verification
Dougan, Supervisor Material/Quality Support
Peterson, Supervisor Audits

Allison, Supervising Engineer

Chernoff, Supervisor Licensing

Robinson, Manager QA, NPPD

Muilenberg, Licensing Engineer

Wideman, Senior Engineering Specialist
Fellers, Engineer

Lucas, Equipment Engineer

Gayoso, Controller

Simmons , Procurement Quality Supervisor
Klein, Materials Engineer

Buel, QA Engineer

Regulatory Commission
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Nuc lear

Jaudon, Deputy Director, RIV
Norrholm, Chief, VIB

Barnes, Section Chief, RIV

Pettis, Senior Reactor Engineer, VIB
Alexander, EQ and Test Engineer, VIB
Campbell, Reactor Engineer, VIB
Ellershaw, Reactor Inspector, RIV
Gundrum, Resident Inspector, WCGS

Management and Resources Counci)

. Bradley, Senior Project Manager

*Attended exit meeting on June 21, 1691.
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CORRESPONDENCE RELATED TO VENDOR 1SSUES
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Mr. Thomas G. Weyenbery .2~

that the correct part is supplied. However, Whiting is
responsible for the guality of the replacement part, and, if the
part is a basic component, Whiting is also responsible for
reporting defects or noncompliance in accordance with 10 CFR
Part 21.

Your final questions were as follows:

what control measures will be needed to assure the
proper part is obtained from the appropriate vendor now
that more than one vendor has supplied parts for the
crane?

Is this an issue that would concern the NRC?

The purchaser is responsible for ensuring that the proper parts
are specified and obtained. If the parts are determined to be
basic components, the purchase is governed by the licensee's
guality assurance program which is to conform to the reguirements
of 10 CFR Part 50, Appendix B. The NRC routinely inspects
utilities and vendors to ensure that these reguirements are being
followed.

1f you have any further questions on this subject, please contact
me at (301) 49%2-0961, or Stewart Magruder of my staff at
(301) 4%92-3220, f’)

\"><-U | /Qwé“é'«/\-—-

‘Leif Nérrhol Chief
v-ndor Inspcctaon Brar~h
Division of Reactor .spection
and Safeguards
Office of Nuclear Reactor Regulation
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% UNITED STATES
e by NUCLEAR REGULATORY COMMISSION
- } WASHINGTON, D C 20656
., ol ﬂr‘.‘
Teaat DEC 06 198!

¥r, Garv |, Hauze, Vice Presidert
Cales and Parketino

Weschlaor Instryuments

16800 Foltz Parbway

Cleveard, Ohio 44136

Dear Mr. Hauze:

SUPMECT: COMPETITIVE CONCERNS REGARDIKG SAFETY-RELATED VS
COMMERCIAL GRADE PRODUCTS

'n vour letter of Noverher 6, 1991, you expressed your concern regardine the
effects or a competitive business environment when a manufacturer who makes

@ product to be used in a safety-related application under 2 quaiity assurance
{OR) prograr that meets 10 CFR Part 50, Appendix B, and provides controls that
satisfy 10 CFR Part 21 i¢ forced to compete with a commercial grade
manufacturer who tects its product to determine conformance with the 1EEE
seiemic and environmenta) standards, The latter product is then sold to the
nuclear industry as @ qualified item that can be used in a safety-related
applirgtion, You further state that the cost of supplying the product using
the '. mer process is clearly in excess of that using the latter process, and
there: re makes the manufacturer of the safety-related product non-competitive,

In response to your concern, it is important initially to note that NRC
unambiguously requires that parts and components installed in 2 nuclear power
plant be cualified in accordance with that item's functional importance to
safety. This means that those parts and components to be used in a
safety-related application must either be originally produced under a Part 80,
Appercix B OA program, or be produced as commercial grade and subsequently
dedicated to essure proper qualification. NRC staff positions regarcing
commercial grade de:ication are provided in Generic Letter 91-05, “"Licensee
Cormercial-Grade frocurement and Dedication Programs." a copy of which is
enclosed for your intormation, While there may be underlyino differences in
the implementation costs associated with each of the alternatives, the NRC's
primery objective is to assure that only qualified parts and components are
viilized in safety-related applications in nuclear power plants,

MPC requirements for the use of commercial grade parts and components in

safety-related applications permit any qualified organization to perform the
dedication activities, including the manufacturer itself, the supplier, the
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Mr. Gary HMauze .

utility licensee, or 2 third party organizatien, 1In fact, the tota) decéication
activity could be subdivided among two or more of these entities. The
dedicating orgarization(s) must implement a quality assurance program that
satisfies thote requirements of Apperd*. B pertinent to the activities
performed, and, of course, must also ir lement Part ?) recuirements,

The dedicatino orcenization is responsible for identifying the important
destcr, material, and ' .rformance characteristice for each part, material, and
service interced for sarety-related applications, establishing acceptance
criterie, and providing reasorable assurance of the conformance of items to
thete criteria. For complex items with important sifety functions, there ere
clear acvantages ir terms of product quality and reliability to procuring such
1tems that are manufactured under » process controlled by an Appendix f
program. To provide adequate assurarce that a complex iter which is procured
85 commercial grade will be suitable for a safety.related application may be
#n equally costly alternative. Mowever, in cases where a product manufactured
urder an Appencix B process is not available, dedication of a commercial grade
item may be the only 2liternative,

We are aware that in past years the procurement practices of many licentees
have beer less than rigorous with respect to safetv-related items. The NRC

anc the industry have taker a number 0° cteps to improve licensee programs argd
their implerertatior, The NRC wil) continue to perform inspectiont of nuclear
ircustry vencors regardino their manufacturino and distribution of parts and
components, erc their decication activities for cormmercial grade items to be
used for sefetv-related service. WNRC inspection activities wil) also include
the procurement and dedication programs of utility Yicensees, I1f you becomre
aware of specific products whose attributes are not being properly evaluated in
dedication proorams, please inform the NRC. Should you have further cuestions
er this matter, contact Leif J. Norrholm, Chief, Vendor Incpection Branch at
(301) 4%z-09€61,

Sirrergly,
e

I//' i
s
L A=

\
Rrian K, Grimes, Director
Division of Peactor 'nspection
and Safequards
Office of Nuclear Reactor Regulaticr

A e

Enclosure:
As stated
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GENERIC LEYTER 91.0% “de

e cetion progriws needec Lo be improved to comply with the existing NRC
reguirement. as cescribed in 10 CFR Part 50, Appendir B, Criterion lTl (Desigrn
Cortrel), Iv Procurement Document Control), Vi1 (Control of Purchased
Materig., tquipient and Services), ond XVII1 (Audits), Specificelly, Vicersees
have 1“¥ed to adecuetely nurntain progrens tu assure the suitetility of
coreercially procured end dedicated equipment Tur 1ts intended safety-related
epplication, Since the generic letter preserts staff pesitiuns regurding
irpienentation of existing reguletory requirenents, as contained vn Appengia t
o 10 CFR Part 50, the staff has concluded, that this 15 & conpliance bachfit
ird has prepered the gereric letter in accordance with 10 CFR S0, 108 (a)(d)(1).
in Yight of the inadequacies fdentified 1n the procurement nd dedicaticn
progravs of @ large nunber of licensees, the issuance of th:: generic letter i
CLessary Lo express the staff's pusition on the key element thet Yicersevs
“ust incluce a5 part of the dedicatiovn process, specifically that curmercial-
srede procurcrent and cedication programs must cssure the suitability of
ciuipnent for 1is intended safety-related applicetivn, This generic letter 1s
elsy irtended to clarify the elements of effective procurement ard
coreercial-grade dedication programs that were previously provided to licensees
i Gl E9-02, Since Ticensecs' procurement and oecicetion progrems may cuntain
programmatic deficiencies, the staff has included 1n the generic luiter the
necessary licersee corrective action tu asddress shortcomings 1dentivied in
specific vendor products or cuwpunents that directly lead to the component not
being suiteble for sefety-related service.

Although no response to thas letter 1s required, 11 you have any questions
regarcing this netter, please contact the persons 118’4 below,

Sincerely,

¢ G, Partlow
sociate Director for Projects
Office of Nuclear Reactur Regulation

Erclusures:

1. Characteristics of Effective Conmercial-Grade
Frocurerent and Dedicetion Prugrams

O, 1ist of Recertly lssued Generic Letters

Technical Contects: Richerd P, Mclintyre, NRR
(301) a%i-321%

Uleéis Putapouvs, KRR
(301) 4%Z-0959
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Enclosure |

CHARACTERISTICS OF EFFECTIVE SOHHtRE!AE-GRADI
\ 8 |9

EOtKQ'OUHd

Appencin B to 10 CFR Part 50 contains the NRC's regulaticns for procurenent
guality essurance (QA) and quality contro) (QC) for products to be used in
sefety-releted applications. In addition, the NYC hes provided further
guidence in Regulatory Guides 1.28, 1.33, and 1.123. These requirements and
guides, 1f properly implemented, provide & measure of assurance for the
suitability of equipment, including commercial-grade 1tems for use in

sefety- eloted systems. Criterion 111 of Appendix B requires licensees to
select and review for suitability of spplicetion materials, parts, equipment,
end processes that are essentis) to the safety-related functions of the
structures, systems, and components, Criterion 1V requires that procurement
gocuments specify the applicable requirements necessary to ensure functiona)
perforrence, Criterion Vi1 requires licensees to assure that the following are
sufficient to identify whether specification requirements for the purchased
meteria’l ard equipment heve been met: source evaluation and selection,
objective evidence of gquality, inspection of the source, and examination of
products upon delivery. The process used to satisfy these requirements when
upgreding commercialegrade Ytems for safety-related applications 15 commonly
célled “"dedication.” The process of ensuring compliance with 10 CFR Part 80,
kppendis B, must include a1) those activities necessary to establish and
confarm the quality and suitebility of commercially procured and dedicated
equipment for 1ts intended safety-~related applicetion. Some of the dedication
sclivitries may occur early in the procurement cycle, before the item s
sccepted from the manufacturer. Generic Letter (GL’ 89-02, "Actions to improve
tre Detection of Counterfeit and Fraudulent'y Marketed Products,” discussed
corvercial-grade dedication in terms of engineering involvement in the
procurerent process, product acceptance, and the dedication process as
1dentified in the EPR] NP-5652 guidelines., Thi¢ enclosure further discu=ses
the characteristics of effective procurement and degication programs previously
giscussed in GL B%-02 and provides wxamples of specific failures by licensees
to effectively implement these characteristics for dedicating and ensuring the
syitability of commercialegrade products for safety-related applications,
Rppropriate implementation of these characteristics would have avoided many of
the failures to meet 10 CFr rt 50, Appendix B requirements in licensee
procurement and commercia’ ¢ dedication programs which were identified
guring past NRC inspectiony

Inspection Observations and Findings

Frorm 1986 to 198%, hesdquarters and regional personnel condutied 13 team
inspections of licensees' procurement anc dedication programs. These inspec-
tions have identified a ccmmon, broad programmatic deficiency in licensees'
contro) over the process of procurement and dedication of commercial-grade
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1tems. In e nucber of cases, licensces have not neintained programs to ensure
the suitability of equipment for use 11 sefety-related agp\ngctaons o

required by 10 CFR Part 50, Appendin B, Criterion 111, These 13 irspections
resultec in fingings with sigrificant sefety implicetions, The staff identified
eight Trudings thet were consiucred to be Severity Leve) 111 violations end
three findings thet were Severity Level IV violations, At one plant, the steff
41d not assign @ severity level to individual vivlations., Instedd, the steff
tonsidered the entire group 1o be & Severity Level 111 problem and used enfurces
ment giscretion, &s provided under the enforcement pulicy, based on the
licersee's corrective actions (see 10 CFk Part 2, Appendix C, Section V.6.2).
Only ore of the plants that were tnspected ¢id not recetve violations in this
program ares,

0 GL 89-02, the MNRC has conditionally endorsed the dedicaticn methods
cescribed in EFR] KP-6652 cuidelines, The staff believes that licensees whe
implencut these dedication methods, i ac “rdance with the NKL's endorsement,
con estoblish @ basis for satisfying the existing requirements of Appendix b
tv 10 CFR Part 60 4y these requirements apply to the cedication prucess for
comrercial-grade items. An effective curvercial-grede decicition progren

must froluce provisions to derwnstrate that a dedicatec 1tem 15 suitable for
sefety-1clated applicetiuns, For @ licensee tu adequetily establish suitabil.
1), certain hey activities must be purforued, as appropriate, a8s part of the
dedication process, This generic letter 15 intended to c\arwiy the gecication
epproaches described in GL 89-02.

Uuring each of the 13 inspections, the staff idertified & curmon element in
each of the inspection findings. This elemert was the failure of the licencee
to cssure thet & commercially procured and dedicated 1tem was suitable for the
\rtended safuty-related application, A dedicated commercial-grade item must
be equivalent in 1ts ability to perform 1ts intended safety functiun to the
seme iten procurec vnder & 10 CFR Part 50, Appendix B QA program. The fo)low-
ing 1s a list of the 13 licensees inspected and the inspectiun report numbers.
A sutticry of the gereral inspection findings and NRC clservations on these
fingings follows the 1ist of licensee inspections.

LICENSEE and PLANI INSPECTION REPORT NO.
1. Tennessee Valley Authority (Sequoyah) £0-327/86-61
bU~328/86-61
2. Southern Ce'ifornia Edison (San Onufre) §0-20€/87-02
§0-361/87-03
50-3€2/87-04
3. hlabame Fewer (Farley) 50-348/67-11
£C-364/87-11
4. Louisiena Power and Light (Waturford) 50-382/87-19
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L. Feilure to evaluaty changes in the design, miterial, or manyfactyr.
frg process fur the effect of these charges on safety function
perforieice (porticularly wnder oesign besis event Leuoitions) of
replecement ftems thot are siuar 88 opposed to foentice) to the
iters betng reploced,

€, leilure to ensiie that tens will function under a1 desigr reguire.
nenis. On some occesiens, licensees only ensured thel the comercigl.
proce Ttem would functivn wrger normel Cperation curgitions,

d.  Feilure tu verify the velidity of certificates of cunforuence
recedvee from vendors not on the iicensec's 1ist of sppruved vercury/
supp Viers, An wnverified certificote of conformarce Trom @ consercial.
gradc vevour 15 not sufficient,

.

viscussion

A Yike-for<libke replecement 1y defined o8 the repiscenert of an iter wilh
of. 1ter thet 18 1dentice’. For éxamp'¢, the replecement 1ter weuld be
wgentice 3 ft wes purchesed et the same time from the s vendor as the
ftem 1t 18 replacing, or if the use' con verify that there heve been ne
clenges in the design, materials, or ranufacturing process since
procurenent of the item being replaced. If differences from the crigine)
1ter ore 1dentified in the replacement ftem, then the 1tem 15 nct
1oentice), but similer to the Vtem being replaced, ano eviluation is
necessary to determine 1 any changes 11 design, meterfal, cr the
nenvfecturing process coulc inpact the functional characteristics ang
witinetely the coupunent's ebility to perform 1ts required sefety tunce
vier . 1f the licensee can gercnstrate thit the replecement item 15

1€ cal, then the licenscee nced not identify the safety functiovn or
rev . and verify the design requirements and critical characteristics.

brgircering fuvelvenent 15 necessery in the above activities, The extent
uf thas tvolvement 15 dependent o the nature, complerity, and use ¢f
the items to be dedicated. Farticipatiun of engireering personnel is
appripriote in the procurewent process, and product scceptance, to

duve 'cr purchase cpecificeticns, deterwine specific testing requirements
ebp 11cal v to the profucts, and eveluate the test results. When engi-
reering peravnne) specify design requirenents for inclusien on the
perivhese documents for replacement components, they need not reconstrict
and rever 1y design adequacy for procurement purposes, but reed only
ersure thet the existing design reg irements (which may reference the
origing) disiyn basis) are properly transloted into the purchase oracr,

Reliarce on part wurber verification anc certification documentetion 1s
insufticient to ensure the que lity of cormercially procured products.
[1fective procuct acceptance progrets have as elements, receipt anc suirce
wrspectivr, appropricte testing criteria, effective vendor audity «ig
surveillances (including witness/hold points as appropriate), special
tests and inspectivns, and post-instelletion tests, Procedures and
vOeyuete qualificaticns ang treining for implementing personnel are olsu
recessary fecturs i successful fmplenentatior,
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. UNITED STATES
' ‘ NUCLEAR REGULATORY COMMISSION
. f : WASHINGTON D € 2068
.‘,\"ﬂ/ 4
® enet oeT 08 199
e 1] ! ' 13 - '
a )
) 4 ! ¢
tne¢ Avi
Br. Wolfi
he | } recently received a copy of @ press release Jated August 21, 195)
which 1t 15 stated that & suit wes filed by the fTive Ohio and Pennsylvenia
{ Ly Owne { the Perry Nuclear Power Plant alleging that General Electy
ble for damage ' (_","'r, t n with the design and construction of the
grry | ! The five utilities are Cleveland Electric 11luminating Company
1014 ! n Company (both of which »a»e subsidiaries of Centerior [ Q)
rporation,, Of fdison Company and 1! sidiary Pennsylvania Power
par UQUE 5N ht T ges, 1t 1s slleged, were caused
by the need ¢ rrect defective de n fntormation provided by General Electy
f the | t ntainment ¢ ding, which need resulted in extensive delay!
é ncreases for the nstruction of the Perry plant In addition, 11t
! ' t ng that other utilities, including Nebraska Public Power
tr Washington Put Power Supply System, Long lsland Lighting Compar
' t and Electr Company, are 1iticating the same containment
problem with General Electy for their respective nuclear power plant
Cince 1 CONCeE 1 were 1dentified, the N} has 1 position on the
mer f the Enset dllegatior However, we wish to remind you of
£ ectr respons il ties under FE Part 2] for the review and
e\ t 8t roany nece ry notifications to customers Of deviations 1t
ed ¢ pment, materials, and services and the notification to Nf
{ defect ts that may be identified by Genera) Electric at o
! ng dur the review and discovery process, resulting from thes
; , alle "
Sincerely, .
w
p
P L - e
Brian K. Grimes, Directe
Pivish 07 Keaclt inspectior
3 and Safe 8!
' f N § Keactor Regulat
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r A Y UNITED STATES
£ a v g t NUCLE AR REGULATORY COMMISSION
. et ) WASHINGTON, D € 20886

BEETTL September 30, 1961

Mr, William M, Resin, Director
Technica) Division

Nuclear Management and Resource Counci)
1776 Eye Street, Nw

Suite 300

Washington, DC 20006-2456

Dear Mr. Rasin:
SUBJECT: RESPONSE TO NUMARC LETTER

This 18 in response to NUMARC's letter of June 20, 1991, in which concerns were
expressed regarding procurement fssues identified in NRC's Plant Hatch pesess-
ment report and as were discussed during our public meeting on May 30, 1991,

As steted in your letter, NUMARC's general concerns are (19 that NRC generic
letters (GLs) and assessment reports are being used to establish new and
changing reguletory positions, (2) that the latest NRC staff positions relative
to procurement programs have greatly exceeded the cc-cept of reasonstle
assurance, end (3) that upon resumptior of NRC inspection activity in the fall,
the evolving nature of “he staff's interpretations of Appendix B will lead to
confusion and potential enforcement and legal challenges.

As background, the staff has completed eight assessments and, in general, has
determined that licensees have mede significant programmatic efforts to upgrade
and strengthen their procurement and commercial-grade dedication programs,
However, implementation of the improved programs was slower and varied depending
on the degree of management commitment, In addition, implementation weaknesses
were identified in each assessment and included inadequate identification and
verification of the safety functions and related critical characteristics of
items purchased commercial-grade; inappropriate application of commercial-grade
surveys; po 'y substantiated downgrading of safeti-re1ctod equipment; and the
use of sampi ng plans with,ut an adequate basis. Even with these deficiencies,
however, the staff has rorncluded that the pause has been successful, The steff
has issued the first four assessment reports and is presently preparing the
balence for issuence.

The fo\]ovin? is in response to the three general concerns identified above,
Specific implementation issues regarding critical characteristics, traceability,
sampling and )ike-for-like replacements are addressed in the enclosure to this
letter by civing additional examples relevant to the positions of previous Gls.
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William M, Rasin ¢

Assessment reports are not intended to establish new or changing regulatory
positions, The positions expressed fn GLs may be used to comply with existing
NRC requirements or Ticensees may adopt alternative measures equivalent to those
referenced in the GLs that are acceptable tc the staff for implementing the
requiremen‘s of Appendix B. The four assessment reports issued to date provide
informetion to licensees on staff application of the GL positions to the facts
of & specific case. For example, GL B9-02 promulgated staff positions as to
what were considered to be appropriste elements of licensee programs to adequatey
sddress the 1ssue of counterfeit or fraudulent .roducts, It was not the steff's
intention to require that licensee procedures be revised to incorporate all Gl
provisions,

Regarding GL 91-05, staff posftions were provided regarding implementation

of existing regulatory requirements, as contained in Appendix B, Since these
positions had not been previously provided to licensees, the staff concluded
thet this was @ compliance backfit and the GL was prepared in accordance with
10 CFR Part 50,109 (a)(4)(1), 1t was subsequently reviewed and appruved for
issuance by the NRC's Committee to Review Generic Requirements (CRGR) end by
LEC management,

With rogard to the concept of rea.onable assurance, dedicated conmercial-grade
items ((Cls) used in safety-related applications must meet the applicable
recuirements of 10 CFR 50 Appendix B to assure items ere capable of perforning
their intended sefety functicus, It should be noted that commercial-grade
dedicetion is not a substitute for Appendix B, but 1s only an alternative
acceptable to the staff for complying with existing regulatory requirements.

Section 1.2 of Electric Power Research Institute (EPRI) NP.5652 states that &
technica) evaluation in combination with an appropriate acceptance process can
provide the assurance thet the specified item is adequate to meet Appendix B
requirenents, Thic philosophy is 8130 depicted in Figure 1-) of EPR] NP-5652
and equates @ CC1 dedicated under the EPR] guidelines to a basic component
purchased under Appendix B requirements, This is one method, acceptable to the
steff, which can be used in meeting the requirements of Appendix B,

Curing our August 26, 199] management meeting, NUMARC discussed the
performance of an upfront engineering analysis, in combination with
sppropriate acceptance activities, as a proposed method for dedication of
CGls. As stated in the meeting, the NRC would consider this method
acceptable if i1t provides an adeguate basis that the CG] wil)

perform its irtended safety function in accordance with the ¢¢ yn
requirements (e.g., plant safety analysis and rogulatory commitr nts)
sppropriate for the specified safety-related application, This uppears

to be similar to the EPR] NP-5652 technica) evaluation and acceptance process
dcecribed above for meeting Appendix B requirements,
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The $taff agrees with Section 3,1.3 of EPR] NP-SE57 which states that tests

and inspections may be performed utilizing a sanpling plan when appropricte.

This position 15 also expressed in Section B of GL 89-02 for suppliers with an
pcceptable quality assurance program as confirmed by audit or survey,. One ap-
proach 15 to (1) establish batch or lot homogeneity, particularly with respect

to the contro) of critical characteristics, and (?K verify through sudit or survey
the basis for accepting certifications regarding lot homogeneity. Licensees may
imp lement a)ternctive measures to audit or survey which would be acceptable to
the staff for demonstrating lot homogeneity. One such method would be the pro-
curemert of consecutive seria) numbered items or ftems produced from the same
manufacturing run or time period. However, confidence in the substance of certi-
fication to this effect would have to be established,

In the case of commodity items (resistors, terminal lugs, fuses, etc.), which

have ¢ generic epplication and lend themselves to bulk procurement, sampling

plans could be developed based or statistical methods which are generally
appropriate to such procurements, Any such plans must provide & high level of
assurance that the materials/items are suiteble for their safety-related use.
Licensees may ad ust their sampling plans lttording\y to account for their
knowledge and past performance history of the supplier's ability to manufacture
and contro) the items supplied. Such judgments should be raticna) and documented,

Like«For-1L1ke Replacements

Generic Letter 91-0% defines & like-for-like replacement as the replacement of
an iten with an iten that is identical (e.q., purchased at the same time from
the seme supplier &s the item it 1s replacing, or {f the purchaser can verify
thet there have been no changes in the design, materials or menufacturing
process since initial procurement of the item being replaced).

1f the licensee can demonstrate that the replacement item 1s identical, then
the licensee need not identify the safety function or review and verify the
design requirements and critical characteristics, However, if dif“ rences

from the origine] item arc identified in the replecement item, thei the item

s not identical, but similar to the item being replaced, and an evaluation is
necessary to determine 1f ary chonges in design, nateria‘ or the manufacturing
process could impact the functional characteristics and u‘timlte1y the comporent's
ability to perform its required safety functions. Acceptance of both identica)
and similer items (excluding items purchased at the seme time from the same
supplier) could be based on a documented survey of the supplier's commercial
quality program and controls for the applicable 1tem. 1f this approach is
ysed, 1t should confirm and document that the technical requirements of the
replacement item are the samc as those of the origiral item being replacec.

The purchase order for the replacement item should also reference and invoke
the quality program and controls surveyed which are applicable to the item
purchased, and there should be reasonable assurance thet the supplier's progran
cortrols in-place, as observed during the survey, are likely to continue.
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