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TMI Program Uffice
Attn: Or. B. J. Snyder
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Dear Dr. Snyder:

Three Mile Islai2 Nuclear Station, Unit 2 (TMI-2)
Uperating License No. DPR-73
Docket No. 50-320
Summary of the GPU Nuclear/Bechtel Quality Assurance
Surveillance Program for the First Four Filter Canisters

On Thursday, September 12, 1985, a meeting was held with members of your
staff to discuss GPU Nuclear's program to ensure that the filter
canisters, manufactured by Nuclear Energy Services (NES), will meet tneir
design specifications. Specifically, this meeting concerned the first
four filter canisters which are required to support the start of tne
early defueling operation (for the Defueling Water Cleanup System). As a
result of this meeting, your staff requested that GPU Nuclear submit a
letter summarizing the above noted program.

It is important to reiterate that the purpose of this augmented Quality
Assurance Program is to assure, through appropriate extension of this
program, that the first four filter canisters, in addition to other NES
manufactured components, meet their design specifications. Any component
that does not meet the required design specifications will not be

accepted.
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The attached report describes the estaolished GPU Nuclear/Bechtel I
TMI-2 Recovery Project) Quality Assurance Surveillance Program and its
specific application to NES, the events leading to the development of a
specialized cnecklist program for NES fabricated defueling components,
and the supplementary actions taken by GPU Nuclear as a result of the
deficiencies noted in tne implementation of the NES Quality Assurance
Program.

Agditionally, the attached report defines the specific actions performed
to verify compliance with design specifications prior to GPU Nuclear's
acceptance of the first four filter canisters.

Based on satisfactory compliance with the program described in the
attached report, GPU Nuclear requests your concurrence that the first
four filter canisters are acceptable and safe to use for their intended
purpose.

Sincerely,

\&Qcﬂlo \
. StanEézaér

Vice President/Director, TMI-2
FRS/ROW/eml
Attachments

Cc: Ueputy Program Director - TMI Program Office, Ur. Ww. D. Travers
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INTRODUCT LON

GPU Nuclear Quality Assurance has reviewed and approved the decntel North
American Power Corporation (BNAPC) Nuclear Quality Assurance Manual for
TMI-2. BNAPC has Deen designated as the lead responsibility for
procurement of designated defueling components. However, GPU Nuclear
retains final acceptance of all defueling components upon on-site arrival.

Between August and December 1984, contracts were placed by cechtel witn
Nuclear Energy services (NES), a wholly owned subsidiary of WQualcorp, of
Danbury, Connecticut to fabricate three (3) types of defueling canisters,
and for the design and fabrication of two (2) ranister nandling trolleys
and the canister storage racks. These contracts were reviewed and
approved by the Lirector, TMI-Z, prior to their placement.

All NES design work was accomplished at the corporate headquarters in
Danbury, Connecticut. Fabrication of tne canister handling trolleys was
divided petween Uwight Foote, Co., under contract to NES, who
manufactured tne trolleys; and the NES Manufacturing Facility at
Greensooro, N.C., who manufactured the transfer shields. Uefueling
canisters and the canister storage racks were also manufactured at tne
NES Manufacturing Facility at Greensboro, N.C.

Tnis report describes the established GPU Nuclear/Becnhtel (i.e., TMI-2
Recovery Project) Quality Assurance Surveillance Program and its specific
application to NES, the events leading to the development of a
specialized checklist program for NES-fabricated defueling components,
and the supplementary actions taken by GPU Nuclear/Becntel (including
implementation of the cnecklist program) as a result of the deficiencies
noted in tne implementation of tne NES Quality Assurance Program.
Specific actions required to verify compliance with design specifications
prior to acceptance of the first four filter canisters are emphasized.

GPU NUCLEAR/BECHTEL QUALITY ASSURANCE SURVEILLANCE PROGRAM AND SPECIFIC
APPLICABILITY TO NES

The GPU Nuclear/Becnhtel Quality Assurance Surveillance Program is
structured to assure tnat a proper vendor Quality Assurance Program is in
effect. The following is a summary of the controls exercised by the
TMI-2 Project specifically for NES activities:

o] A pre-award survey of NES Manufacturing Facility at Greensboro,
N.C. was conducted on September 24, 1984. The NES facility was
Judged to pe satisfactory.

0 The NES Greensboro Juality Assurance Manual was reviewed by TMI-2
Project Uesign tngineering and Bechtel Quality Assurance and was
found to pe satisfactory.
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(0] TMI-2 Project Design tngineering specified, in procurement
documents, that NES submit, for Bechtel's review, welding,
nondestructive examination (NDE), cleaning and testing procedures,
as w#ell as quality verification documentation, etc. Appropriate
documents were submitted Dy NES to vecntel, prior to tneir use.
The procurement documents also specified the hold and witness
points. The witness and hold points are supplemented by the
Bechtel Quality Surveillance Plan. The Surveillance Plan is
developed Dy the Procurement Supplier Quality Uepartment and
concurred with by Bechtel Quality Assurance and TMI-Z Project
Uesign Engineering.

0 decause of the importance, the nature of tne fabrication processes,
and number of components involved, Becntel assigned a full-time
"Resident" Supplier Quality Representative (SJr) to the NES
Manufacturing Facility on December 11, 1984, prior to starting
fabrication. The role of the SWR was to perform surveillance
inspections at the NES Manufacturing Facility in accordance witnh
the Bechtel Quality Surveillance Plan.

0 A joint GPU Nuclear/Bechtel Quality Assurance Audit of
implementation of NES's Quality Assurance Program was planned to be
conducted shortly after start of fabrication.

0 GPU Nuclear Manufacturing Quality Assurance elected to perform
"tnird-level" surveillance of NES Manufacturing including specific
hold and/or witness points,

0 Following completion of the fabrication of each component, NES was
required to provide a document package to the Bechtel Supplier
Wuality Representative for review, in accordance with tne
requirements of tne procurement specification, before the item
could ve released for shipment. The composition of the
documentation package is defined in Attachment 2.

0 Upon receipt at TMI-2, a material receipt inspection is performed
Dy the GPU Nuclear Quality Control staff. A detailed receipt
inspection plan for the defueling canisters and related
documentation has been developed (Attachment 3).

Wuality Assurance Surveillance Programs of this type have veen applied to
the TMI-2 Material and Procurement Program with considerable success over
the life of the recovery project. This program relies on a stepwise
approach, such as the one described above, and provides reasonable
confidence in the fabrication process.

However, as a result of concerns regarding adequacy of the implementatjion
Dy NES of its Quality Assurance Program and its effect on acceptability
of the equipment, additional extraordinary actions were deemed necessary
and are described in Section IV.



ATTACHMENT 1
(4410-85-L-0202)
Page 3 of 7

III EVENTS LEADING TO THE DEVELOPMENT OF THE CANISTER CHECKLIST PROGRAM

Tne following is a summary of the events leading to the development of
the canister checklist program. A detailed chronology is provided in
Attachment 4.

A GPU Nuclear uality Assurance representative visited the NES
Manufacturing Facility and expressed concerns about how NES was
implementing its Quality Assurance Program (see Section LV of
Attachment 4).

An audit was conducted Dy a joint GPU Nuclear/Becntel Quality Assurance
Team on April 23 and 24, 1985, a few weeks after fabrication nad
commenced. The audit identified three significant findings, and several
areas for improvement. Further, it was concluded tnat a oreakdown of the
vendor Quality Assurance Program had occurred, and a Quality Assurance
Hold was placed on shipments of defueling canisters and canister storage
racks pending resolution of the deficiencies (Reference 1).

Subsequent visits by GPU Nuclear/Bechtel personnel revealed that the
above geficiencies were not Deing resolved in a timely manner and new
problems were being identified (Attachment &),

Before all of tne above roted deficiencies had been corrected, and while
the Quality Assurance Hold was still operative, the Vendor Inspection
granch, NRC Office Inspection and Enforcement, also conductec an
inspection of NES Manufacturing at Greensboro, N.C. Although the formal
findings were not published until later (Reference 2), the status meeting
held at tne end of the first visit gave significant insignts into the NRL
concerns. These, in conjunction with the GPU Nuclear/Becntel findings,
resulted in the conclusion that the normal approach to material
acceptance, as described in Section II would not pe adequate in this
case. Tnerefore, GPU Nuclear/secntel initiated a special program of
supplementary, extraordinary actions, as described in tne following
section, to verify the acceptability of the NES-faoricated defueling
components.

IV SUPPLEMENTARY ACTIONS TAKEN

Having concluded that the Quality Assurance Surveillance Program being
used to accept the vendor components was inadequate for the work
performed Dy NES Manufacturing, GPU Nuclear/Bechtel devised an approach
that would result in acceptance pased on supplementing and extending the
NES Quality Assurance Program; i.e., the detailed checklist program for
each component .,

The objective of the checklist program was a) to assure hardware
acceptability througn the review and verification of completed NES
documentation, b) to determine the extent of the Quality Assurance
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Program implementation in evaluating the nardware acceptability, and
c) to supplement the Bechtel Supplier Quality Surveillance Program which
was in existence and operative.

The scope of the checklist program included a complete review of the
documentation for tne first two canister storage racks, both trolley
shields, and tne first shipment of each type of canister., In addition,
it was intended that this review may continue for future material
deliveries based on subsequent vendor performance and/or checklist
program results.

Cnhecklists for each category of equipment were prepared in a cooperative
effort by representatives of TMI-2 Project Design tngineering (using
design documentation provided by Babcock and Wilcox, the canister
designer), Bechtel Quality Assurance, and Materials and Quality Services
(M&QS). Crucial attripbutes (e.g., crucial welds, dimensions, material
requirements, etc.) which were required to be satisfied for acceptance of
each component were identified by TMI-2 Project Lesign Engineering based
on the following:

0 Criticality control components and materials.

o] Structural components and materials whicnh may affect criticality or
canister integrity.

o Components important to lifting and handling.

Bechtel Quality Assurance and M&JS personnel translated the crucial
attributes into checklist items and prepared tnree generic checklists.
Tnese cnecklists were intended to cover: (1) material procurement and
traceability throughout the fabrication period; (2) faorication
attributes to satisfy drawing requirements; and (3) welding and NDE
characteristics. Tne checklists were submitted to GPU Nuclear Quality
Assurance for review and the resulting comments were incorporated into
the checklists, as necessary. All of the items igentified in the NRC's
vendor Inspection Report were reviewed and categorized to ensure eacn
category is addressed either in the checklists or in the decntel Quality
Assurance Surveillance Program (Attachment 5).

Actual implementation of the checklist program, i.e., review and
verification of NES documentation, required formation of a task force for
each component consisting of representatives from Bechtel Quality
Assurance, M&JS, and TMI-2 Project Design Engineering. The Bechtel
Supplier Quality Representative assisted the task force team. The intent
of the checklist implementation was to evaluate one hundred percent of
each identified attripute.

The task force for the four filter canisters, comprised of three (3)
members, conducted a tnorough rev.ew of NES documentation from July 28 to
September 28, 1985. This review included Assemoly Travelers; Purchase
Orders; Non-Conformance Reports (NCRs); Welding and NOE Travelers; NOE
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Report Calibration Logs; Supplier Deviation Disposition Requests (SUDKs);
WQualification of welding, NDE, and inspection personnel; various loys;
and a variety of relevant correspondence. This review resultec in the
igentificatior. of incomplete or missing documentation and discrepancies
in existing documentation (e.g., incomplete travelers, missing entries,
missing penetrant testirg records, NCRs not closed out, and deviations
not approved by TMI-2 Project Design tEngineering). NES completcy the
corrective actions on all discrepant or incomplete items Dy correcting
the documentation, obtaining necessary approvals and performing tne
omitted operations, as applicaole. Completion of the review and
verification process by tne task force resulted in satisfactory
resolution of all identified unacceptable items. No medifications or
rework of the filter canisters was found to be needed as the result of
this effort,

GPU Nuclear/Bechtel Quality Assurance performed a sampling of the final
dimensions of the first four filter canisters prior to their shipment to
TMI. Additionally, NES's documentation package was reviewed Dy GPU
Nuclear/Bechtel uality Assurance prior to its submittal to ™I,

In addition to the above described supplementary activities, £Gal Idano
will accept the canisters as suitaple for snipment and storage prior to
fuel loading. EG&G Idaho, therefore, has developed an indepencent
canister checklist emphasizing their specific areas of responsibility and
concern. An EG&u representative participated in the review of cne filter
canister at NcS Manufacturing. He also reviewed t)e completed checkiists
for the other three with Bechtel in Gaithersburg and he inspected all
four canisters after delivery at TMI-2.

Furthermore, filter integrity and pressure vessel nydrostatic testing of
the filter canisters has been performed successfully at NES. Tnis
testing provides further assurance that the filter canisters satisfy tne
required design specifications.

ACTIONS REQUIRED PRIOR 7O USE OF THE FIRST FOUR FILTER CANLSTERS

The following actions have been identified as prerequisites to GPJ
Nuclear's use of the first four filter canisters:

0 The checklist described above shall be completed for all four
canisters (this has been accomplished). A copy of a completed
filter canister checkiist is included as Attachinent 6.

o GPU Nuclear Quality Assurance personnel shall perform an on-site
receipt inspection in accordance with the established receipt
inspection plan. Additionally, GPU Nuclear shall review and concur
with the results of the completed filter canister checklists. The
GPU Nuclear Quality Assurance Manager will notify the Office of the
Director, TMI-2, in writing, of the acceptability of each of the
first four filter canisters. Additionally, if it is determired
that a canister is not acceptable, based on the above review, that
item will be placed on Quality Assurance Hold pending disposition
(e.g., reject, rework, etc.), and controlled in accordance with the
GPU Nuclear Quality Assurance Plan.
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o] EG&G Idano acceptance of the canisters for turnover, shipment and
storage at INEL, after loading with TMI-2 core debris.

0 NRC concurrence that tne first four filter canisters are acceptaole
and safe to use for their intended purpose.

CONCLUSION

GPU Nuclear pelieves that the GPU Nuclear/Bechtel Quality Assurance
program gescribed above demonstrates a thorough and conscientious effort
to assure that the components manufactured at NES for use during
defueling are acceptable for use in accordance with the design criteria.
GPU Nuclear further pelieves that the extraordinary actions taken by GPU
Nuclear/Bechtel Quality Assurance provide adequate confidence that the
initial four filter canisters satisfy their required design criteria and
are safe to use for their intended purpose.
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1. Bechtel North American Power Corporation letter from T, 1. Gillespie to
F. Sugar, dated May 6, 1985, BNAPC/GPUN QA Audit No. NES-85-02.

2. NRC letter from C. Zech to F. Sugar, dated July 26, 1985, NRC Vendor
Branch Inspection conducted on June 1U-15 and June 24-18, 1985,
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FILTER CANISTER SUPPLIER QUALLTY DOCUMENTATION PACKAGE

Quality Verification documentation for the defueling canisters includes:
a. Material Test Reports or Material Certificates of Compliance.

b. Ultrasonic tExamination Reports.

C. Radiographic Examination Reports (Reader Sheets).

d. Liquid Penetrant txamination Reports.

e. Code Data Reports.

f. Pressure Test Report (Hydrostatic Test).

g. Post Fabrication Integrity Test Report (Filter Canisters Only).

h. Certificate of Compliance to Specification 13587-G-400.

i. Certificate of Compliance to the Poison Tube Packing Procedure.
(Filter and Knockout Canisters Only)

J. Inspection/Test Reports and Certification for Poison Material.

k. Inspection and Verification Reports for Installation of Poison Tubes and
Fuel Canister Filler Material.

1. Applicable Supplier Deviation Disposition Requests (SDURs).

The Material Test Reports and Material Certificates of Compliance will pe
submitted in a common DOok with each page being numbered for identification.
Individual canister documentation will reference the applicable common Dook
pages.

The Bechtel Supplier Quality Representative (SQR) will review the documents
for accuracy, completeness anu legibility. Each completed page will be either
stamped or signed by the SQR. The completed G-321V indicating the number of
each type of document will be signed by both the vendor and the Bechtel SWR.
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SITE: TMI-2
CONTROL NO.: R=6111-7014.1 Rev 1

jorg =W
LR P e ¥

. .
Approved by: C,,FL{QM o D= o -FS

/ g

Prepared by:

Concurred by:
W

RECEIPT INSPECTION/SURVEILLANCE PLAN

RECEIPT INSPECTION

PROCESS
DEFUELING CANISTERS & DOCUMENTATION

ITEM

Sampling Criteria: 1002 for all attributes

P.0.: TC-016172 SPEC: 15737-2-M-101A Rev 3

Canister Type: Fuel/Filter/Knock out/
(circle applicable type & record the numbers)

SERIAL NO. :

NATIONAL BOARD NO.:

NOTE: (1) Internal damage assessment for filter & knockout canisters is
excluded from this Receipt Inspection as these are close

welded vessels.

(2) ASME Code stress report and poison packing density test reports
are with Design Engineering and are generic reports.



[A7INuclear

Page 2 of 6
INSPECTION/SURVEILLANCE PLAN
APPLICABLE APPROVAL  CONCURRENCE CONTROL NUMBER: R-6111-7014.1
AEM USER MGR.
SITE Q a3
D e ITEM/ACTIVITY
[:] ™I Receipt Inspection of Defueling Caniste

Date: Date: and Documentation.

[ oc

SAMPLING BASIS: (May be implicit in method of verification)

100% for all attributes.

ATTRIBUTE ACCEPTANCE METHOD OF REMA!
CODE QIZELEEZE CRITERIA VERIFICATION
I-18 Serial Number Fuel Canister Head| Same as Fuel Visual
Canister
M-91 CMTRs for components identified | Verify that Document
in Attachment 1. applicable CMIRs Review
are received.
M-96 C of C for Cleaning (4.3.3.1) Verify Cert. is Document
received Review
M-96 C of C - Boron Carbide (5.3.2) ASTM C750 Document
Type 2 Review
M-96 Test report for Boron Carbide Verify Certified Document
Packing (5.3.3) Test report is Review
received.
M-93 ASME Code Data Report Forms Verify Code Report| Document
(4.3.4.1) forms for the in- | Review

spected canister
is received.

N=-24 RT Report Verify that RT Document
report for the Review

inspected canister
is received.

N-23 UT Report Verify that UT Document
Report for the Review

inspected canister
is received.
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ITEM ATTRIBUTE ACCEPTANCE METHOD OF REMARKS
CRITERIA VERIFICATION
N-21 PT Report Verify that PT Report Document
for the inspected Review
canister is received
R-70 Pressure Test Report Verify certified hydro Document
(5.2) test report for the Review
inspected canister is
received.
N-29 Certified Inspection Verify for filter & knock Document
and Verification Report out canisters - poison Review
(5.6) tube fit up inspn. reports
are there.
For Fuel Canisters -
Filler material installation
inspection report is there.
R-70 Canister Checkout test Verify Reports are received
Reports (5.4)
- Filter integrity te.t Document
report (5.4.5.6) Review
1-26 Shipping Release Verify that Bechtel C321-V Document
form for all types of Review
canisters is signed off
by Bechtel & Supplier
Representative.
§-23 DENTS Verify no Visual Damage Visual
S§-24 TEARS
§-27 BENDING
S-28 WARPAGE
Fuel Canister Closure No visible damage Visual
Seal (if accessible) Inspection
SDDR Closeout Verify Design Engineering Document
has signed off all SDDR's. Review
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FILTER CANISTERS

ACCEPTANCE CRITERIA

Page 4 of 6

METHOD OF
VERIFICATION

REMARKS

Closure Head/

Shell/
1150945C, Pc. |

Lower Head/
11509170, Pc. 1

Skire/
1150944C, Pc. |

Plug (in closure head)/
11509578, Pc. |

Poison Tube/
11509490, Pc. 2

Bottom End Plug/
11509490, Pc. 3

Top End Plug/
1150949D, Pc. &

Filter Bundle Assembly/
Pall Trinity
7ED4893~2

Closure Head/
1150989F, Pc. 1

Bulkhead/
1154014F, Pc. 1

Shell/
1150983C, Pc. 1

Lower Head/
1150917D, Pec. 1

Skire/
1150988C, Pc. 1

Bolts/
1154021C, Pec. 1

ASME SA 240 Type 316L or
Type 304L

ASME SA 312 Grade TP 304L
or Grade TP 316L

ASME SA 479 or SA 240
Type 304L or 316L

AST™ A-312 Grade 304L or
Grade TP 316L

ASME SA 479 Type 316L or
Type 304L

ASTM A 269 Grade TP 316L
ASTM A 479 or A 276 Type
316L

ASTM A 479 or A 276 Type
316L

Chemistry only = 316L/304L

Stainless steel

FUEL CANISTERS

Wwill be provided late:

Will be provided later

Will be provided later

Will be provided later

Will be provided later

Will be provided later

Document Review

Document Review

Document Review

Document Review

Document Review

Document Review

Document Review

Document Review

Document Review

Document Review

Document Review

Document Review

Document Review

Document Review

Document Review
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FUEL CANISTERS

ACCEPTANCE CRITERIA
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METHOD CF
VERIFICATION

REMARKS

Locating Pins/
1154033C, Pc. 1

Shock Absorber Support/
1150993C, Pc. 1

Impact Plate "C"/
1150994C, Pc. 1

Impact Plate "D"/
1150995C, Pc. 1

Ribs/
1154104A, Pc. 1

Bottom Plate/
1150992E, Pc. 1

Impact Plate "A"/
1154006D, Pc. 1

Impact Plate "B"/
1154007D, Pc. 1

Standoffs/
1154103A, Pc. |1

Ribs/
1154105A, Pc. 1

Drain Tube/
1155381C, Pc. 1

Poison Shroud Assembly/
18163E100

Will be provided later

Will be provided later

Will be provided later

Wwill be provided later

Will be provided later

Will be provided later

Will be provided later

Will be provided later

Will be provided later

Will be provided later

Will be provided later

Will be provided later

Document Review

Document Review

Document Review

Document Review

Document Review

Document Review

Documen: Review

Document Review

Document Review

Document Review

Document Review

Document Review
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COMPONENT / DRAWING ACCEPTANCE CRITERIA METHOD OF REMARKS
PIECE no. VERIFICATION

Closure Head/ Will be provided later Document Review
1150943E, Pc. 1

Shell/ Will be provided later Document Review
1150945C, Pc. 1

Lower Head/ Will be provided later Document Review
1150917D, Pec. 1

Skirt/ Will be provided later Document Review
1150944C, Pc. 1

Inlet Tube/ Will be provided later Document Review
1155247E, Pc. 1

Intermediate Support Will be provided later Document Review
Plate "A"/

1150939D, Pc. 1

Support Ring/ Will be provided later Document Review
1150937D, Pc. 1

Center Tube/ Will be provided later Document Review
1154090C, Pc. 1

Center Tube End Cap/ Will be provided later Document Review
1150961C, Pc. 1

Center Tube Drain Line/ Will be provided later Document Review
1154030C, Pc. 3

Poison Tube "A" - Tubing/ Will be provided later Document Review
1155233D, Pec. 2

Bottom End Plug/ Will be provided later Document Review
1155233D, Pc. 3

Top End Plug/ Will be provided later Document Review
1155233D, Pc. 4

Poison Tube "B" - Pipe/ Will be provided later Document Review
1150946C, Pc. &4

Bottom End Cap/ Will be provided later Document Review
1150946C, Pc. 3

Top End Cap/ Will be provided later Document Review
1150946C, Pc. 2

Bottom Support Plate/ Will be provided later Document Review

1150950E, Pc. 1
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CHRONOLOGY OF EVENTS AT NES, GREENSSURO, NURTH CAROLINA
RELATED TO LUS AND CANLS s> JCATION

R
FOR TMI-Z PROXCT AS OF JULY 17, 1985%

SCOPE OF SERVICES

NES' scope of services includes detailed design, some procurement of
materials and fabrication of the following:

four fuel canister racks,

fuel puilding transfer shield and reactor building trarsfer shield,
and approximately 250 canisters (filter, fuel and knockout).

The purchase orders for racks and transfer shields were issued to
Danbury, CT, and for the canisters to NES, Greensoboro, NC.

The detailed design engineering is performed at Danbury, CT. Most of “he
fabrication is performed at Greensboro, NC, with some sub-tier suppliers
performing fabrication of sub-component assemblies. NES' procurement
activities are performed from Greensboro, NC.

Bechtel "as directly purchased some material for canisters and had it
shipped to NES at Greensboro.

WUALIFICATION OF NES

1. Bids were received as follows:
- Shields - 9/28/84
- Canisters - 8/7/84
- Racks - 9/22/83

2 Bechtel Procurement Supplier Quality Department (PSQD) performed a
pre-award survey at NES, Greensboro, NC on 9/24/84. Tne survey was
performed by a qualified Supplier Quality representative (SQR).

3. At the time of the survey, NES was and still continues to be a
holder of the following ASME certificates:

"P”, .Sﬂ’ .U"’ H“Zﬂ’ .R"’ "HN.

4, At the time of the survey, NES was fabricating fuel racks for the
following nuclear plants:

seaver Valley and Nine Mile Point,

* An update of this chronology from 7/17/85 - 9/29/85; i.e., the canister
shipment date, will be srovided later.



ATTACHMENT 4
(441U-85-L-0202)
Page 2 of 7

o The purchase orders were issued as follows:
Shields - 12/4/84
Canisters - 12/4/84
Racks 8/7/84
6. NES submitted their Quality Assurance Manual for engineering
operations, performed at Danbury, CT, and the Greensboro NC,
Wuality Assurance Manual for Becntel's review and approval. Both
manual were approved on 10/22/84.

III OVERVIEW OF MANUFACTURING ACTIVITIES

1. Manufacturing operations in the shop commenced essentially in
February 1985.

2. The Bechtel Quality Surveillance Plan (QSP) which indicates the
surveillance inspections to be conducted by the Bechtel Supplier
WQuality Representative, was issued as follows:

Racks - 3/21/84
Canisters - 11/12/84
Shields - 12/14/84

;?e glan for canisters was revised on 4/30/85 and the shields on
3/85.

3. Bechtel's Supplier Quality Representative was assigned to NES,
Greensboro, NC, as a Facility Resident in December 1984,

4, The pre-fabrication meeting (initial visit) was conducted by the
Bechtel SQR as follows:

Canisters - 12/11/84

Racks - 1/29/85

Shields - 4/1/85

- The Bechtel Supplier Quality Representative writes a weekly Quality

Surveillance Report (QSR), for each of the three purchase orders
separately, to indicate the surveillance activities performed by
him. The number of QSRs issued for each of the purchased orders to
date is as follows:

Racks - 18
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Canisters - 31
Shields - 1J

Bechtel's Procurement Supplier Quality Surveillance Program
provides for issuance of Quality Surveillance Deficiency Reports
(QSDRs) by the SQR for deficiencies which the supplier is unable to
act on immediately. To date, the number of QSURs have been jissued
for each of the purchase orders:

Racks - 5
Canisters - 3
Shields - 1

The dates for issuance of the first QSDRs for these purchase orders
is as follows:

Racks - 4/26/85
Canisters - 4/26/85
Shields - 6/7/85

Of the nine QSDRs issued to date, five are closed and the other

four are still open. Two of the open WSURs were issued on 6/29/85
and the other two on 7/2/85*,

The Quality Surveillance Reports, issued between 12/11/84 and
2/16/85, essentially covered receipt of Bechtel-procured equipment
at the NES shop since at tnat time there was very little, if any,
fabrication activities in the shop.

Un 2/16/85 a meeting took place between Bechtel S@R, nis Area
Supervisor, and the Code Inspector to discuss and resolve questions
concerning the radiographs for the pipe supplied by ARMCo
(purchased by Bechtel).

There have been a lot of meetings and discussions with NES

concerning quality problems at the NES shop. Such discussions are
summarized as follows:

Visits by Bechtel Project Supplier Quality Supervisor - 2
(2/11/84/, 6/13-14/85)

Project Procurement Manager - 9 (first visit - 1/9/85; last
visit 6/21/85)

Division Procurement Manager 1 - (7/8/85)

* All of these QSDRs have been closed.
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Supplier Quality Area Supervisor - 23 (l2/84 - 7/85,
approximately one per week).

10. A second SQR was assigned at the shop for several days to provide
additional coverage and assistance to the resicent SR, as
warranted.

GPU NUCLEAR SURVEILLANCE OF GREENSBORO FACIIITY

A GPU Nuclear Quality Assurance Representative, in conjunction with
Bechtel's Resident Supplier Quality Representative, conducted
surveillances at the Greensboro facility on 4/18-19/85.

Problems/concerns noted regarding the canisters included shell to
bulknead seam welding problems, there was no firm plan by NES for
successful NDE of these welds, no NES procedure for inspection of cement
type liners (fuel canisters) and a concern regarding the number of SDURs
issued with less than 3U% of the fabrication estimated to be complete.

GPU NUCLEAR/BNAPC AUDIT OF GREENSBORO, NC

An audit of Greensboro, NC facility was performed by a joint GPU
Nuclear/BNAPC audit team (3 auditors) on 4/23-24/85.

Three Quality Assurance findings (QAFs) were written:
y. Two inspectors performing NDE had not been certified.

2. Nonconforming items were not identified with status indicating
tags. Also, they were not documented on nonconformance reports.

3. A calibration equipment check out log was not being used for
removal of inspection equipment from the gage crib/inspection area.

Additionally, the following six observations, which did not require a
written response by NES, were identified:

l. 0f six (6) travelers reviewed, four were not reviewed Dy Quality
Engineering as required.

2. Concrete fill petween shroud and shell of the canisters indicated
there was no WC-inspection/verification of the concrete mix and
fill during manufacturing operations.

3. In one case, a traveler called out the wrong revision of a welding
procedure (WPS 001, Rev. O in lieu of WPS OUl, Rev. A).

4. At the time of the audit, the procedure for handling, storage and
shipping were in preparation.
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5. The audit program deinyg implemented was weak. Lack of emphasis on
hardware and hardware-related problems was noted.

s In some instances the master index for keeping records was not
complete.

HOLD SHIPMENT was imposed on April 24, 1985 as a result of tne Audit
Findings. The HOLD SHIPMENT was still in effect on 7/17/85*.

A follow-up visit was performed on May 3, 1985 by two BNAPC Quality
Assurance representatives. Although some improvements and actions taken
by NES were noted, the Quality Program was still considered weak and the
audit findings not closed out.

Another follow-up visit was performed by the Bechtel Project Quality
Assurance Engineer on 6/19-20/85. It was again determined that NES was
not effectively implementing their material control program. As a
result, tne hold shipment was continued.

Close-out of QAFs 2 and 3

NES' Corrective Actions for QAF #2 (NUE personnel certification) and
QAF #3 (check out of calibration equipment) were verified as acceptable
on June 29, 1985 and these WQAFs were closed.

NRC INSPECTIUN AT GAITHERSBURG, MD ON JUNE 5-6, 1985

NRC neld a pre-inspection meeting at TMI Site on May 30U, 1985 and
conducted an inspection at Gaithersbury on June 5-6, 1985,

NRC identified two concerns:

A, Records of review of three Supplier's Quality Assurance manuals did
not include check lists,

8. Purchase Order to Pall Trinity Corp. for canister filter bundles
was issued prior to a satisfactory survey and this deviation was
not properly documented.

NRC INSPECTION AT NES, GREENSBORO, NC ON JUNE 10-14, 1985

NRC conducted an Inspection of NES, Greensboro, NC on June lU-l4, 1985,
The NRC Inspection team consisted of 5 people. On June 14, 1985, tne NRC
held a status review meeting (not a formal exit interview) to provide
information to NES about their concerns. The following is a brief
summary of their concerns:

' Canister Material in the shop not properly identified and
nonconforming materials were not properly controlled.

* The HOLD SHIPMENT was lifted on July 18, 1985.
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2. a. No welders identification on longitudinal seam welds from
ARMCo.

D. One area of pipe 28P2 in zones ll-14 did not appear to match
radiographs.

C. Seam areas appearing to have been repaired were not identified
as repaired on radiographs, reader's reports, or pipe.

3. Bechtel SQR's name had been written Dy an NES employee in the
approval block of a sample form.

4, Internal audits performed by NES "don't say anything". Reports
never seem to nave findings. External agencies have discovered
numerous findings.

5. NES not working to or controlling procedures.

6. NES has not called out Quality Assurance program or Part 21
requirements in their P.0. to vendors.

y 16 of 19 of the NES Suppliers were not audited.

8. NES receipt inspection reports were unavailaole for both NES
procured material and Bechtel supplied material.

. NRC observed on several occasions during the welding of a lower
head to a canister shell that voltage readings were below that
required Dy the welding procedures.

GPU NUCLEAR SURVEILLANCE OF GREENSBORO FACILITY - 6/10-14/85

A GPU Nuclear Quality Assurance representative conducted a surveillance
at the Greensboro facility on June 10-14, 1985. Unsatisfactory
conditions in the areas of NDE and hydro testing were noted.

NRC INSPECTION AT NES, GREENSBORO, NC, ON JUNE 24-28, 1985

A team of two NRC Inspectors performed an audit of NES, Greensboro, NC on
6/24-28/85.

The NRC Inspection team consisted of two persons. It was indicated that
this exit interview would cover only one of the Inspector's concerns and
only for this inspection.

Tne following concerns were identified:

Ls A Class V Deviation regarding non-imposition of 10 CFR 21
requirements on Suppliers by NES.
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2. ANSI N45.2 requirements not passed on to Suppliers.
. B Receipt Inspection Reports not available.

4, Suppliers not on NES' qualified Supplier's list,

5. Lack of certification of welders and NDE personnel.

6. Material test reports not available for six pieces of material (not
specifically identified by NRC).

s NES is not using welding procedures provided by sechtel.

8. No nold area for nonconforming material and red tags not peing used
to identify nonconforming materials.

GPU NUCLEAR SURVEILLANCE OF GREENSBORO FACILITY - 7/8-10/85

A GPU Nuclear Quality Assurance representative conducted a surveillance
at the Greensboro facility on July 8-10, 1985. Unsatisfactory conditions
in tne areas of radiograpny and UT were noted.

REVIEW OF DOCUMENTATION FOR RACK #1 TO ESTASBLISH ACCEPTASBILITY OF THE
D 8Y WUAL A i AT NES

In view of programmatic Quality Assurance problems encountered at the NES
shop, it was decided that a total review of documentation pertaining to
Rack #1 was necessary to provide confidence that the fabricated rack was
acceptable, on a technical basis. To conduct this review, a task force
consisting of Bechtel Quality Assurance, M&QS, PSQD and Wuality
Engineering representatives was sent to NES' Greensooro facility on

July 1, 1985.

As a result of the initial review and verification of the documentation
provided by NES, the task force identified two categories of items
requiring resolution by NES. The first category consisted of hardware
related items presented to NES for their corrective action and
resolution. The second category of action items related to the software
geficiencies presented to NES for their corrective action.

NES completed all required corrective actions for each of the identified
action items and submitted the corrective action results to the task
force. The task force verified the corrective actions and determined
that the documentation was acceptable. Based on this information, the
rack was released and shipped to TMI-2 o 7/22/85.
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NRC INSPECTION NONCONFORMANCES COVERED IN CHECKLISTS

NRC ITEM

Material Traceability
(nonconformance #2, 10, 13)

Receipt Inspection
(noncontormance #1, 14, 15, 16)

Storage and Handling of Material
(nonconformance #5, 9)

Supplier Control
(nonconformance #4, 6)

Procedure Control
(nonconformance #8, 12, 17, 19)

Qualification of Inspection and
NDE Personnel
(nonconformance #20, 21, 22)

Supplier QA Requirements
(ronconformance #7 and violation)

welding Machine Calibration
(nonconformance #3)

Use of Approved Adnesive Tapes
(nonconformance #11)

Quality Assurance Manual Not Signed

Off, Organization Chart Incorrect
(nonconformance #18)

LEGEND: MC - Material Checklist

NOTES:

FC - Fabrication Checklist

WC - Welding and NDE Checklist

CHECKLIST
COVERAGE
yes
yes
no(l)
yes

yes

yes

yes
yes
no(2)

not3)

CHECKLIST
LOCATION
FC 1, 3b, 5, 6; WC Pg IC

MC 3, 30

MC 2
WC Pg 2a, FC 2,

WC Pg 2.8(1), 3.8(1), 4.98(1)

MC 1d; la

WC Pg 2C

1. These items are part of SQR routine activities performed through shop tours.

As nonconformance are identified, they are brought to the attention of NES
and appropriate action is taken.

2. Tnis item is being covered py the SQR final and in-process inspections. When
nonconformances are identified, they are written and corrective action is

taken.

3. This is is an administrative item which has no impact on hardware.



Filter Canister
Checklist Package

Index

Recombiner Catalyst Pellet

ATTACHMENT 6

(4410-¢

11

5.1 0202)

} Pages

Page 1 of 3
F-403
Rev. 1, 10/10/85

where the checklist denotes Selamco, 1t means the same as NES.

Silicon~Coated Recombiner Catalyst

NOTE:
1. Checklist Verification Summary pages (22 pages)
2, Materials (M) Checklists
Checklist Drawing No. Subject
M-1 1150917D Canister Lover Head
M-2 1150940A
M-3 1150944C Skirt
M-4 1150945C Shell
M-5 1150949D Tube
M-6~A 1150949D Top & Bottom End Plugs
M-6-B 1150949D Top & Bottom End Plugs
M-7 11509490 l‘c Pellets
M-8-A 11509578 Plug
¥-8-B 11508578 Plug
M-9-A 1150958D Upper Head
M-5-B 1150958D Upper Head
M-10 1150972A
M-11 1154097A Hansen Part No.
M-12 1154098A Hansen Part No.
M-13 1154099A Hansen Part No.
M-14 1154110A Hansen Part No.
M-15 1154114A Hansen Part No.
M-16 1150994¢ Skirt
3. Fabrication (F) Checklist
Checklist Drawing NWo. Subject
Pl 11540187 Assembly
¥F-2 1154020 Subassembly
r-3 1150959D Upper Bead
F-4 1154045D

Lover Head ~ Catalysts
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Filter Canister
Checklist Package
Index
(Cont.)

Lrv.
Fabrication (f) Checklist (Cont.)
Checklist Drawing No. Subject

F-5 1150917D Lower Head

F-6 1150944C Skirt

F-7 1150945C Shell

F-8 11509490 Tubes - Loaded Pellets
F-9 11509578 Plug

F-10 1150958D Upper Head

F-11 1154044C Inlet/Outlet Coupler

Welding (W) and NDE Checklists

Checklist Drawing No. Subject

w-1l 1154018F Upper Head

w-2 1154020 Subassembly

w-3 1150959D Upper Head

Wb 11509490 Top & Bottom End Plugs

Canister Checklist Verification Discrepant I[tems for which no NES action is
required (Attachment No. 1) [

Item No. Subject

1. Calibration of Receipt Inspected Equipment/Tools

2. Details on Receipt Inspection Records

3. Part 21 not Imposed on Sub-suppliers

4. ANSI N 45.2 Requirements not Identified

3. NCR Review

6. SDDR Review

7. Calibration of Incoming, Inprocess, and Final Inspection

Equipment and Tools
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Filter Canister
Checklist Package

Index
(Cont.) ey
6. Comments

1. Resolution of NES Receipt Inspection(s) on Customer (Bechtel)-

furnished material.
2. SDDRs '
3. Calibration of Incoming, Inprocess and Final Inspection

Equipment and Tools. |

4. Upper head traceability.



CHECKLIST COMPLETION FORMAT fFev. |

The first 22 pages of the checklist consist of the identification of critical
attributes required to be verified for all four (4) Filter Canisters. The
balance of the checklist package reflects documentation of the verifications.
In most of the checklists, verification of the attributes were performed
simyltaneously for all four Filter Canisters. The checklists bearing Nos. Ml
to M16 and F-3 to F-11 were determined to be common for all four Filter
Canisters. These checklists bear identification number F-402. The remaining
checklists F-1, F-2, W-1, W-2, W-3, and W-4 are unique for each of the four
Filter Canisters bearing identifications F-401, F-402, F-403, and F-404
respectively.

Bechtel Review Team

w. C. Lowery, Bechtel Quality Assurance
P. C. Kochis, Bechtel Engineer
B. Bain, Bechtel Haterial and Quality Services

Review Dates - July 29 through September 27, 1985

1542X/RP



' FILTER
SERIAL NO.F- #0/
LI STER 1 of 22 TFAUL T
CHECKL1ST F-403
' F-404
IDEYTIFICATION OF ATTRIBUTES,VERIFICATION KEQUIREMENTS, AND VERIFICATLONS
T
DRAWING | 1TEM QUAN . REQUEREMENT FOR T
N0 NO T1 DESCRIPTLON VERLFICATION : VERIFICATION
1154018F ] DIM. 149 %+ 7y Refer to Fabrication I ‘
REV. 5 012' - 5%") Checklist F-1 l erifie
2 DIM. 3.200 Typ Max )
3 Weld - Upper Head Refer to .eluing -
& WDE Chechlist k-] Verified
JAY weld 1
4 Weld - Lower Head
T IS Weld 2
5 weld - Drain Tube
To Upper Head
%«N7 Weld 3 <l
p/N2]| ] Upper Head Weldment Refer to Sheet 3
11509590
P/N 3] 1 Lower Head Ass'y Refer tc Sheet 5
11540450
P/N 4| 1 Filter Canister Refer to Sheet 2
Sub - Ass'y
1154020E
Note Envelope of Canister Refer to Fabrication
13 Within Perfect _ Checklist F-1
Cylinder of 145" DIA. Verified




FILTER

NISTER ~ SERIAL NO. F-«#/
CHECKLIST 2of 22 p-402
: F-403
IDEYTIFICATION OF ATTRIBUTES ,VERIFICATION KEQUIREMENTS, AND VERIFICATIONS F-404
T
DRAWING | ITEM QUAN L REQUIREMENT FOR T
N0 NO 11 DESCRIPTLON VERLFICATION n VERIFLCATION
11540206 | 1 DIM. 14 + & Refer to Fabrication _ "
REV. 2 Zone C-12 Checklist, F-2 . Verified
2 DIM. 1 +
Zone C-4
3 Weld - Zone D-12 Refer to Welding
And NDE Checklist W-2 v
-—i:‘7r—- weld 1 erified
B Weld - Zone F-4
”4‘7 weld 2
P/N 3] 1 shell, Filter Canister Refer to Sheet 9
1150945C

Refer to Sheets 10
s 1

TLEIER Poison Tube Ass'y
11509490




IDEYTIFICATION OF

nNISTER
CHECKLIST

FILTER

SERIAL NO. F-w0/

3 of 22

ATTRIBUTES ,VERIFICATION NEQUIREMENTS, AND VERIFICATION

F-402
F-403
s '-bO‘o

DRAW I NG

e, |
ITEN  QUANY o sCRIPTLON

REQUIREMENT FOR

. VERIFICATION

1150944C

N NO T VERLFICATION
11509590 1 DIM. 6% Refer to Fabrication . '
rev. 4 Zone B-7 | Checklist  F-3 F Sowskied
2 DIM. 90°
Zone C-6
3 2 DIM. .750 + .005
L‘£F£L9m‘l ; (Continued on Next Sht) .
B weld - Zone D-5 Refer to Welding
& NDE Checklist W-3 Verified
AN weld 1 ‘
5 Weld - Zone C-4
5|7 Weld 2
(Continued on Next Sheet) |
P/N 3] 1 Plug Refer to Sheet 12
11509578 v
P/N 4| A/R | Recombiner Catalyst | Refer to Sheet 7
(Englehard-Deoxo-D) |
1150940A
pn 5l 1 | upper Head, Filter || Refer to Sheet 13
Canister '
11509580
P/N 6| A/R | Recombiner Catalyst Refer to Sheet 14
(AECL)
1150972A
PN ] Skirt Refer to Sheet 8



) FILTER ,
SERIAL NO. F-gfo/

\:N‘“SIER . 4 of 22 F-402
: F-404
IDEYTIFICATION OF ATTKIBUTES ,VERIFICATION KEQUIREMENTS, AND VERIFICATIONS
T e i
DRAW NG ITEM QUANY REGU LREMENT FOR 4 VERIFLCATION
NO NO Ti dbdasy VERLFICATION F,
11509590 te2 PT in Accordance Refer to Welding & .
REV. 4 w/ ASME Sect. V, Art. € NDE Checklist W-3 Verified
(Cont'd) (1983 w/ no Addenda) E A
ted Add Catalysts Refer to Fabrication
(P/Ns 4 & 6) inPortiong| Checklist F-3 Verified °

Specified Prior to
Welding of Screen
Assy.




' FILTER
SERIAL NO. F-¥2/

5 of 22

ERVERLTEy

F402
: F-403
IDEYTIFICATION OF ATTRIBUTES ,VERIFICATION KEQUIREMENTS,, AND VERIFICATIONS F-404
T
DRAWING | 1TEM QUAN - REQUIREMENT FOK ?
NO NO 11 DESCRIPTION VERLF LCATLON ; VERIFLICATION
11540450 [P/N 2] 1 | Canister Lower Head Refer to Sheet 6 '
REV. 5 11509170
P/N 4| A/R | Recombiner Catalyst Refer to Sheet 7 )
Particle (Englehard '
Deoxo-D)
1150940A
p/N 5| A/R | Silicon Coated Refer to Sheet 14
Recombiner Catalyst
Particle (AECL)
1150972A
Lote ? Add Catalysts Refer to Fabrication
(P/Ns 445)in portions Checklist F-4

Verified

Specified Prior to
welding of Screen
Assy.

SDDR 2-M101A-20
SDDR 2-R200C-3

Programmatic Only
Programmatic Only




. FILTER )
SERIAL NO.F-40 7

wANISTER 6 of 22 T¥-mO2Z —
CHECKLIST . F-403
~ F-404
IDEYTLFICATION OF ATTRIBUTES VERIFICATION KEQUIREMENTS, AND VERIFICATIONS
| | “Ie .
DRAWING ITEM  QUAN = REQUINEMENT FOR —r RIFLCATION
NO N | TI DESCRIPTION VERLF LCATION . VERIFL
11509170 ] piM. 14:033 0.0. || Refer to Fabrication :
REV' ‘ zone c_é ‘ CheCkHS( F’S B8 verlfled
2 DIM. 4
Zone C-8
3 DIM. %e MIN.
Zone B-5
4 DIM. 2 %
Zone B-4 &
P/N 1 - lCanister Lower Head Refer to Material
11509170 Checklist M-1 Verified
A SDDR 2-M101A-13 Programmatic Unly '

. - e ——




, ; FILTER »
‘ _— SERIAL NO. F-40
‘:”d_. e 7 of 22 F-402
CHECKLIST - P-403
IDEYTIFICATION OF ATTRIBUTES ,VERIFICATION KEQUIREMENTS, AND VERIFICAT1ONS F~40%
T srr—g T
DKAK I NG ITEM  QUAN - REQU IREMENT FOK ; ;K 1FICATION
NO w | gavy DEERIFTMGR VERLFICATION . ks
1150940A 1 Recombiner Catalyst Refer to Material Verified
REV. 2 Pellet: Checklist M-2 e
Regmts Defined : b
in 6 Notes

- ——




FILTER

. ' SERIAL NO. F-40
N ISTER Bof 22 =
CHECKLIST F-402
— , F 403
IDEYTLFICATION OF ATTRIBUTES VERIFICATION KEQUIKEMENTS, AND VERIFICATIONS F-404
1
DRAW NG ITEM QUAN > REQUIREMENT FOR i
s oo g DESCRIPT LON VERLFICATION r VERIFICATION
1150944C \ DIM.  14.062 Refer to Fabrication ; .
Fv. ] 17959 DIA- Checklist  F-6 f Vorified
Zone B-3
2 DIM. 45
Zone D-2

Refer to Material

P/N 1| 1 |Skirt
1150944C Checklist M-3

Verified
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LAt STER
CHECKLIST

FILTER
SERIAL NO.
10 of 22

IDEYTIFICATION OF ATTRIBUTES ,VERIFICATION REQUIREMENTS, AND VERIFICATIONS

F- £o/

F- 402
F-403
F- 404

T
DRAW I NG ITEM QUAN " REQUIREMENT FOR 4_r
NO NO 11 DESCRIPTION VERLFICATION » VERIFLICATION
11509490 1 DIM. 1367 + 1o Refer to Fabrication
REV. 5 . Checklist F-8 Verified
(M -437")
Zone D-6
2 DIM. 74
Zone C-7
3 DIM. 13
Zone C-4 (Continued on Next Sht.)
B weld Zone D-7 Refer to Welding
& NDE Checklist W-4 Verified
E Weld 1
5 wWeld - Zone D-4
ES weld 2 (Continued Below)
p/hn 2]l 1 |Tube 2%0.D.X.069 Wall Refer to Material
11509490 Checklist M-5 Verified
P/N 3] 1 |[Bottom End Plug Refer to Material
11509490 Checklist M-6 Verified
p/n &l 1 |Top End Plug
11509490
P/N 5| A/R B‘C Pellet Refer to Material
Note5 PT in Accordance Refer to Welding
w/ ASTM E 165 & NDE Checklist wW-4 Verified
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