UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of ) ,
COMMONWEALTH EDISON COMPANY ) Docket Nos. 50-456 f’ Cj
) 50-457
(Braldwood Station Units 1 and 2 ) 0 NG & 37,
RANCH

APPLICANT'S FIRST PARTIAL RESPONSE TO ROREM'S
SECOND SET OF QUALITY ASSURANCE INTERROGATORIES

AND REQUESTS TO PRODUCE

On October 21, 1985, Intervenors Rorem, et. al. ("Intervenors")
filed their Second Set of Quality Assurance Interrogatories and Requests
to Produce. This submission, which is Applicant's first partial response
to Intervenors' discovery requests, provides a partial response to
Specific Interrogatory 7. Investigation continues for responses to the

remaining requests in Intervenors' Second Set.

With respect to Specific Interrogatory 7, this submission
provides, with one exception, responses to the portion of the
interrogatory which requests Applicant to "detail the purpose and
objectives, organization, methodology, procedures, staffing,
implementation, results, conclusions and evaluation of effectiveness”
with respect to: "The 'Top Twenty' Corrective Action Programs,” and "The
‘On-Going' Corrective Action Programs" identifled in subparts B and C of
the interrogatory, respectively. The exception relates to the "Corroded
Pipe" corrective action program referenced in the April 8, 1985 letter
from David H. Smith to James G. Keppler identified in subpart B of the

interrogatory. With respect to this corrective actlon program, Applicant
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is preparing a detailed report which will respond to the portion of the
interrogatory identified above. That report will issue in the near
future and will be furnished to Intervenors as a partial response to the

interrogatory.

In addition, Applicant has prepared a detailed report with respect
to the "Material Traceability Verification" corrective action program
referenced in the letter of Mr. Smith identified in subpart B of the
interrogatory. This report responds to the portion of the interrogatory
identified above and it has already been furnished to Intervenors. The

report is incorporated herein by reference as a part of this response.

With respect to BCAP, identified in subpart A of the
interrogatory, Applicant is also preparing a detalled report that will
respond to the portion of the interrogatory identified above. This

report will issue in the near future and will be furnished to Intervenors.

Each document identified in the response provided herewith has
been listed in a Reference List provided with this submission. Each of
these documents will be numbered and a numbered index will be provided to
intervenors in the near future. With respect to the documents identified
in the "Material Traceability Verification"” and "Corroded Pipe" reports,
an index of numbered documents will also be provided in the near future.
Finally, such an index will also be provided with respect to the BCAP
report. Further investigation is proceeding with rugard to any other
documents that may reflect the responses provided herewith, as well as

any which may reflect the "Material Traceability Verification", "Corroded
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Pipe” and BCAP responses. An updated index will be provided to

Intervenors when this process is completed.

A response will be provided in the near future to the portion of
Specific Interrogatory 7 which requests, as to each of the identified
programs, "its relationship to the items or subparts of the amended
quality assurance contention including the extent, if any, to which it is
relied upon as evidencing the absence of a significant breakdown in
quality assurance or the ability of safety-related parts, components or
system to meet regulatory requirements or perform their intended function
in service.” 1In addition, a response will be provided in the near future
for other unanswered portions of Intevenors' Second Set of Quality

Assurance Interrogatories and Requests to Produce.



SPECIFIC INTERROGATORY 7

Please describe in detail the following corrective actions,
corrective action programs, or other actions with regard to quality
assurance, construction or procedural deficliencies at Braidwood:

A. Braidwood Construction Assessment Program (BCAP).

B. The "top twenty" corrective action programs at Braidwood
identified in the April 8, 1985 correspondence from David H.
Smith to James G. Keppler.

C. The "Ongoing Corrective Action Programs” identified in Appendix
B to the BCAP June 1984 program description transmitted by James
J. 0'Connor to James G. Keppler by letter of June 22, 1984.

As to each please identify its relationship to the items or subparts
of the amended quality assurance contention including the extent, if any,
to which it is relied upon as evidencing the absence of a significant
breakdown in quality assurance or the ability of safety-related parts,
components or systems to meet regulatory requirements or perform their
intended function in service. As to each please detail the purpose and
objectives, organization, methodology, procedures, staffing,
implementation, results, conclusions and evaluation of effectiveness.
Please identify any documents which reflect these answers, including
program descriptions, procedures, organizational charts, data,
observation, inspection or evaluation forms or documents, and interim or
final reports.

Applicant's response is provided in the descriptions of Corrective

Action Programs attached hereto.
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BRAIDWOOD "TOP TWENTY" CORRECTIVE ACTION PROGRAM
ASME MATERIAL PROCUREMENT

A review of the records of site-procured ASME materials was
performed by CECo Project Field Engineering personnel in August 1984,
problem with these records had been partially identified in 1981 but
adequate measures were not established to control the materials and
provide complete corrective action to the identified records. The result
of the 1984 review indicated that approximately 50% of the records prior
to 1981 did not explicitly indicate that the material was supplied in
accordance with the ASME Material Manufacturer's and Material Suppliers
Quality System Program requirements. Program statements or ASME Quality
System Certificates are not always referenced on the records received
with the material. This documentation is used as a basis for showing

that the material is manufactured under an approved quality program as

required by the ASME Code. This item was reported to the NRC on August

28, 1984 as 10 CFR 50.55(e) Report No. 84-16 and is included on
Commonwealth Edison Co. Nonconformance Report No. 655. ASME piping

materials, structural materials, and consumbles are included under 84-16.

An initial review indicated that the following inadequacies had

contributed to the problem:

Quality requirements not included on site procurement records.
Inadequate documentation reviews during receipt inspectlions.

Inadequate corrective action for ASME material suppliers removed
from CECo Approved Bidder List.
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4. Procurement of ASME material from vendors with only safety
related Approved Programs.
Based on initial review of records, site-procured ASME materials received
prior to October 27, 1981 which were still in stock were put on hold.
Materials with questionable documentation received since October 27, 1981

were placed on hold until the documentation problems are resolved.

The purpose of the program is to review the records received with
the site-procurred ASME materials to identify Quality System Program or
technical deficiencies and to provide corrective actions necessary to
bring the materials into compliance with the requirements of the ASME
Code. This review originally included site-procured ASME materials
received prior to September 1984. Subsequently, to assure complete
corrective action, the review was extended to confirm that ASME site
material purchases since September 1984 are in compliance with the ASME

Code.

In order to identify deficiencies in the documentation, a maximum of
six Sargent and Lundy and one Phillips, Getschow Co. QC personnel under
the direction of Project Field Engineering have reviewed the records in

accordance with the following Project Field Engineering Procedures:

PFE 100-1- On-Site Purchase Materials, Documentation Reverification
Program.

PFE 100-2- Procedure for Processing Materlials in accordance with
Code Case N-242-1.

Review of this documentation is now complete.
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If the records did not meet the acceptance criteria of the
applicable procedure, one or more of the following corrective

actions are being performed.

~ Obtain revised or additional documentation from the vendors
to complete the documentation package.

-~ Acceptance of the materials in accordance with paragraph
NX-2610 in the Winter 1975 Addendum of the ASME Code or Code
Case N-242-1. These allow alternate provisions for
accepting materials that may not have been procurred in
total compliance with the ASME Quality System requirements.

- Replacing the material.

After corrective actions are completed, the documentation packages'
completeness is ver!fled by Site Quality Assurance. Phillips,
Getschow Co. performs a review of the package prior to releasing the

material from hold.

Of the estimated total 4,300 heat/lot i umbers, an estimated
2,200 required revised or additional documentation from the vendors
or corrections to associated records. An estimated 375 of the total
heat/lot numbers require additional corrective action to bring the
documentation into conformance with ASME Section III requirements.
Two heat/lot numbers require replacement in certain applications.
The entire effort, which is not yet complete, has accepted over 99%
of the materials. At the completion of the program in the near
future, the materials will meet ASME Section III requirements or

will be designated for replacement.
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Furthermore, Phillips, Getschow Co. Procedure QCP-B4 and the
CECo/PGCo Interface Agreement (BM 101) dealing with material receipt
have been enhanced to provide an additional level of documentation
review by experienced personnel for ASME site-purchased material.

In addition, CECo Procedure PCD-07 has been revised to include added
controls on vendors supplying ASME material and to define the
quality requirements to be included on site purchases of ASME
material. It is believed that these actions will prevent problems

of this nature in future on-site ASME material procurements.
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1, Phillips-Getschow NCR's 640, 645, 662, 670, 1691.
2. Licensing file on 50.55(e) report 84-16.

3. CECo NCR 655.

4. CECo Project Procedure PFE 100-1.

. CECo Project Procedure PFE 100-2.

6. Phillips-Getschow QCP-B4.

r 4 Phillips Getschow/CECo Interface Agreement BM101.

8. CECo Project Procedure PCD-07.
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BRAIDWOOD "TOP TWENTY" CORRECTIVE ACTION PROCRAM
NAMEPLATE DOCUMENTATION RETRIEVAL PROGRAM (NDRP)

In July of 1984, it was determined that certain ASME NPT symbol
nameplates were improperly removed from piping subassemblies by Phillips,

Getschow Co., the mechanical contractor, without proper controls or
documentation. As a result, nondestructive examinations of the nameplate
removal areas, required by ASME Section III, were not subsequently
performed. In addition, the removal of ASME NPT nameplates left
installed spool pieces without ASME Code-required positive
identification. This issue affects 2-1/2 inch and larger piping spools
fabricated by Southwest Fabricating and Welding under Sargent & Lundy

Specification L-2741.

This item was reviewed by Commonwealth Edison Company and was
reported to the NRC as a potential reportable condition under 50.55e
84-12 on 7/24/84. CECo NCR 639 and Phillips, Getschow Co. NCR 1783 were
written to identify this item and track its resolution. To resolved this
item the Nameplate Documentation Retrieval Program (NDRP) was developed.

The purpose of this program is to perform the following tasks:

1. Determine the total population of spool pieces for which the
ASME NPT Symbol Nameplate have been removed without proper
controls or documentation.

2. For each item in the above population, perform the following:

A. Verify the traceability of the spool piece

B. Locate the nameplate removal area
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C. Perform the required NDE or visual examination of the
nameplate removal area.

The time frame of large bore piping installation work which had to
be reviewed for possible inclusion into the scope of NDRP ranged from the
start of large bolt piping installation work, late 1976 to 7/24/84 when
more stringent controls on the removal of ASME Nameplates were enforced.
Approximately 600 spool pieces are expected to be included in the scope
of this program. Some of these spools that had missing ASME nameplates
were also reported as part of the Material Traceability Verification

Prograr.

Phillips, Getschow Company is implementing the NDRP in accordance
with PGCo procedure PGCP-51, "Verification of Code Nameplate Data and
Resolutiosn of Discrepancies”. This procedure provides for the following

actions to take place:

1. Determine the total population of installed spool pieces that do
not have nameplates attached.

2. Verify the identity of installed spool pieces using
manufacturer's documentation.

3. Field check installed spool pieces without nameplates to locate
nameplate removal areas.

4. Perform NDE required by ASME Section III on nameplate removal
areas.

5. Measure pipe wall thickness at nameplate removal areas to insure
that minimum wall thickness is maintained.

6. Any required repair to the nameplate removal area will be
performed per established procedures.

7. With the concurrence of Commonwealth Edison Co. and the

Authorized Nuclear Inspector, replacement identification plates
w + e attached to the installed spool pieces.

0409H/Novem 5, 1985



-3-

8. Resolve on a case by case basis, those spool pieces for which a
nameplate or nameplate removal area can not be located.
Replacement identification plates being attached to the spool pieces
are being generated and controlled in accordance with CECo Procedure
PCD-39. Regular PGCo and CECo staffs are being employed to implement
this program. PGCo QC and engineering office personnel are developing
and reviewing NDRP packages. Field inspection is being performed by PGCo

QC inspectors.

As of mid-November, 1985, a total of 568 spools have been identified
as falling under the scope of NDRP (this number is not expected to
increase significantly). Nameplate removal areas (or in some cases the
nameplates themselves) have been located for 291 spool pieces. Positive
identification has been established for 490 spool pieces. CECo is
presently developing dispositions for situations where the nameplate
removal area can not be physically located. It is expected that all
spool pieces will be positively identified and that the disposition of
all nameplate removal areas will be resolved at the completion of this

program.
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1s 50.55E 84-12 Reports (interim reports)

r CECo NCR 639

- NDRP report 10/24-30/85 (PGCo Status Report)
4. PGCo Procedure PGCP-51

. 7/27/84 memo by T. O'Connor (PGCo) on ASME Nameplate Removal
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BRAIDWOOD "TOP TWENTY" CORRECTIVE ACTION PROGRAM
CEA INSPECTIONS

In September 1984, a review was undertaken by Commonwealth Edison
(CECo) of the contractor programs for installation and inspection of
Concrete Expansion Anchor (CEA's). The review was instituted as a result
of what appeared to he a developing trend of CEA inspection rejections by
Pittsburgh Testing Lab (PTL), the Quality Assurance Independent
Inspection Agency. The review encompassed the four contractors
performing safety-related CEA installations at Braidwood: Phillips
Getschow Company (PGCo), L.K. Comstock Company (LKC), Pullman Sheet Metal

(PSM) and Gust K. Newberg (GKN).

In order to conduct the review, Sargent & Lundy (S&L) provided CECo
with a listing of those attributes it deemed significant to the quality
of a CEA Installation. CECo then compared each of the affected
contractor's programs to the listing provided by Sargent & Lundy to
determine whether the contractor programs provided for either quality
control inspection or production verification of these attributes. The

review of the contractor's programs revealed that:

1. The amount and types of attributes Sargent & Lundy considered
significant to the quality of a CEA installation were not being
inspected at Braidwood by Quality Control personnel to the
extent those attributes were being inspected at LaSalle County
and Byron Stations.

In addition, no 100% finai quality control inspection of all CEA
installations was conducted at Braidwood, but such inspections
had been conducted at LaSalle and at Byron. Despite the lack of
100% QC involvement in CEA installation verification, most of
the CEA installation attributes were verified by contractor
Production personnel at Braidwood.

0389H/November 15, 1985



2. A small number of attributes of those Sargent & Lundy considered
significant to the quality of a CEA installation were not
inspected or verified by either contractor Production or Quality
Control personnel at Braidwood.

3. An apparent trend existed of CEA installation rejections by PTL
for attributes they reviewed.

As a result of its review, CECo concluded that the affected

contractor's programs for installation and inspection of CEA's did not

appear to be as stringent as industry practices or the practices in use
at other CECo Stations. CECo reported these findings to the NRC Region
III office on Octcber 10, 1984 as a potential deficiency under 10 CFR
50.55(e). 1In addition, CECo Nonconformance Report (NTR) numbers 658
(Unit 1) and 659 (Unit 2) were issued on October 9, 1984 to track and

resolved this concern.

As an interim corrective action, CECo issued letters to each
affected contractor on October 5, 1985, directing them to revise their
existing procedures for the installation and inspection of CEA‘s.
Revisions were to include a 100% Production and Quality Control
verification of all attributes considered by Sargent & Lundy to be
significant to the quality of a CEA installation. All revised contractor
procedures were being implemented by October 29, 1984 and, on the basis
of these revisions, CECo allowed safety-related CEA installation work to
continue. At the same time, CECo undertook to develop a generic
corrective action program applicable to all contractors performing
safety-related CEA installations and inspections. The approach CECo
developed for the program was two-fold; evaluations of past work and

consistency of ongoing work.
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In an effort to provide assurance that future CEA's would be
installed, inspected and documented in a consistent manner, CECo
developed a generic CEA installation and inspection Procedure, PCD-08,
"On Site Contractor Installation and Inspection of Concrete Expansion
Anchors,” based on the requirements contained in Sargent & Lundy standard
form BY/BR/CEA which governs the installation and inspection criteria for
CEA's. This procedure incorporated on a generic basis the interim
corrective actions required for CEA installation and inspection that had
previously been implemented by each affected contractor on an individual
basis. Upon approval of this procedure, it was transmitted to the four
contractors performing safety-related CEA installations for incorporation

into their existing CEA Installation Programs.

Procedure PCD-08 provides the contractors with a model installation/
inspection procedure and traveler to ensure Site consistency for the
installation, inspection and documentation of safety-related CEA's. In
addition, the procedure also contains mechanisms for revising the
developed model procedure and traveler and for transmitting such
revisions to affected contractors in the event Sargent & Lundy standard
form BY/BR/CEA is changed in the future. This assures that on-going
contractor CEA installation and inspection activities will continue to be

performed in the future in accordance with current requirements.

In an effort to ascertain the quality of past CEA work, CECo and S&L

developed a generic program to determine if the lack of 100% Quality

Control inspection of significant CEA installation attributes adversely
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affected the quality of installed CEA hardware. This evaluation is being
conducted under CECo Procedure PCD-30: "Evaluation of Concrete Zxpansion
Anchor Installations.” Procedure PCD-30 provides the affected
contractors with a model procedure and checklist to be utilized to
perform sample inspections and data collection of CEA installation work
performed prior to the implementation of the interim corrective actions
which resulted from CECo's initial identification of the problem. Under
PCD-30, contractors were required to develop contractor-specific
procedures and checklists in order to perform the required CEA sample
inspections. PCD-20 also defines the actions to be taken by CECo and
Sargent & Lundy personnel in evaluating the results of the CEA sample

inspections undertaken by the affected contractors.

Specifically, the approach being utilized under Procedure PCD-30 is
a 95% confidence/95% reliability statistical (95/95) sample plan and an
inspection of all accessible CEA attributes considered significant to the
quality of the CEA installation. The decision was made to require
inspection of only accessible CEA installation attributes because Sargent
& Lundy determined that data resulting from such inspections would be

adequate to determine the acceptability of installed CEA hardware.

To develop the sample population, the affected contractors initially
provided CECo/Sargent & Lundy with a listing of those CEA installations
performed prior to the date of the implementation of their interim
corrective actions. From this listing, a 95/95 sample CEA population was

developed for each affected contractor. The resulting sample population
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of 60 CEA assemblies each was then forwarded to each of the fcur
contractors for quality control inspections of accessible significant
attributes in accordance with the specific procedures and checklists
developed by contractor Engineering personnel for this purpose.
Contractor inspection activities were then performed by existing Quality

Control Inspection personnel.

The affected contractors completed their initial inspection of the
sample CEA assembly population during the summer of 1985. On the basis
of these initial inspections, all assemblies identified as having
discrepant attributes have been submitted to Sargent & Lundy, who is
presently evaluating them for engineering significance. Thig evaluation
includes, for each identified discrepant assembly, a determination of
assembly capacity reduction and a comparision of that reduction to the
design margin to ascertain the adequacy of the installation to fulfill
its intended function. In some cases, Sargent & Lundy has required the
contractors to provide additional inspection data in order to complete
its engineering evaluation. Upon completion of the evaluation, a
determination will be made as to the acceptance of work for each affected
contractor or whether additional inspection or rework is required.
Although the evalution is presently incomplete, preliminary results
jndicate that no additional inspections will be required. Final
determinations as to the need for additional inspections and the extent

of rework, if any, will be made by December 1985.
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Completion of the sample inspection program for past CEA installa-
tions in conjunction with the program enhancements for ongoing and future
work will assure the adequacy of all safety-related CEA installations at

Braidwood.
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BRAIDWOOD "TOP TWENTY" CORRECTIVE ACTION PROGRAM
CONCRETE EXPANSION ANCHORS IN REPAIRED CONCRETE AREAS

Sargent & Lundy (S&L) Specification BY/BR/CEA, paragraph 3.1.9
specifies requirements for installation of Concrete Expansion anchors
(CEAs) in surface repaired concrete areas where the repair extends beyond
the reinforcing steel ("major patches"). The specification provides that
the embedment length of the CEA be increased by a dimension equal to the
thickness of the concrete cover plus the nominal diameters of the outside
reinforcing steel. (Specification BY/BR/CEA, figure 38-5.) Commonwealth
Edison (CECo) initiated NCR 634 when it became aware that CEAs in
repaired concrete areas were not being installed in accordance with the
specification. Therefore, some CEA installations have embedment lengths
potentially less than the required minimum. On July 12, 1985, CECo
revised its previous notification to the NCR of viclations involving
CEA's in finished floors (50.55e #84-07) to include CEA's in surface

repaired concrete.

CECo instituted corrective action to resolve the identified concern
with the NRC and to close NCR 634. On June 26, 1984, CECo and Gust K.
Newberg (GKN), the contractotr responsible for concrete work, took
preliminary steps to establish an identification system to identify
concrete patch repairs done hy GKN in the past. GKN Procedure 12
requires that major patches b2 documented on NCR's. A review of these
NCRs revealed the location of the patches which were then identified by
bhy:ical demarcation in the field. For surface repairs that might be

performed in the future, GKN prepared an instruction sheet directing that
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repaired areas be similarly marked. On July 5, 1984, CECo issued a
letter to all contractor management that install CEAs. The letter
informed the contractors that major patches would be marked in a master
set of drawings kept in the GKN office and that copies would be sent to
the contractors. Such copies were sent on July 26, 1984. The letter
also specified that as new patches were added revised drawings would be
transmitted, and that in the future GKN, after making a concrete repair,
would mark it with a cure date and physically demarcate the patch before

the 28 day cure date expired.

Staffing of this aspect of the corrective action was furnished by
GKN: approximately 3 engineering personnel, 2 QA/QC personnel and 2
production personnel. Physical demarcation of the patches was performed
by the GKN production personnel and/or by 1 production person employed by

Midway Industrial Painting contractors.

CECo and S&L also developed a program to determine the adequacy of
CEAs already installed in surface repaired concrete. S&L performed a
walkdown to determine the sizes of CEA's installed in these areas. It
was found that 1/4" diameter anchors were installed in repaired concrete,
which was not allowed by Specification BY/BR/CEA, in addition to

embedment lengths not being increased for larger diameter anchors.

To resolve these concerns, S&L reviewed industry tests which show

that 1/4" diameter anchors installed in repaired concrete perform

similarly to those installed in parent concrete. At Braidwood 1/4"
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diameter anchors have short embedment lengths (less than 8 times the

anchor diameter) and the ultimate capacity is governed by a concrete cone

type failure.

S&L also reviewed industry tests which show that embedded plates
with headed studs installed in repaired concrete perform similarly to
those installed in repaired concrete. Thus, the strength of the repaired

concrete is as good as for the parent concrete.

For 3/8" diameter and larger anchors, whose embedment length is a
minimum of 8 times the anchor diameter, the ultimate capacity is normally
governed by slippage of the anchor in the hole. To determine if anchors
installed in repair material have gimilar ultimate slip capacities as
those installied in parer. concrete, tests were performed at Braidwood on

3/8" diameter and larger archors.

S&L developed a test program which was coordinated by CECo under PCD
Procedure 38. The tests showed that the ultimate strength of CEA's
installed in repair material is comparable to that for anchors installed

in parent concrete.

Testing was performed and/or witnessed by approximately two GKN
production personnel, one CECo PCD person, one ZECo QA person, and one
S&L person, one engineer from Hilti, Inc., the CEA supplier, and two

Phillips, Getschow Company testing inspectors.
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On October 14, 1985, S&L issued a letter summarizing the test
results an concluding that CEA's already installed in surface repaired
concrete were acceptable. In addition, S&L Specification BY/BR/CEA Rev.
23 was issued on September 23, 1985, to allow installation of 1/4"
diameter anchors in repaired concrete. S&L also recommended that future
work using 3/8" diameter and larger anchors conform to Specification
BY/BR/CEA for increased embedment lengths. CECo has assured such
conformance through the directive issued to contractors, as described
above. On this basis, on October 23, 1985, CECo Project Construction

Department recommended that NCR 634 be closed.

0387H/November 15, 1985



v

REFERENCES

y G.K. Newberg Procedure QCP-12, Rev. 5,9.

2s Letter dated 07/05/84 from Dan Shamblin to all contractors
concerning meeting requirements for CEA's.

3. Letter dated 06/26/84 from Robert L. Voss to Bruce Tanouye.
4. Figure 38-5 for S&L Specification BY/BR/CEA.
. CECo NCR 634.

6. Licensing file on 50.55(e) 84-07.
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BRAIDWOOD "TOP TWENTY" CORRECTIVE ACTION PROGRAM
CEA's IN FINISHED SLABS

Sargent & Lundy (S&L) has specified that certain locations in the
plant have separate finished concrete floors. These consist of a
separate finished concrete slab poured on top of a rough concrete slab.
S&L Specification BY/BR/CEA, Section 3.1.5 specifies how concrete
expansion anchors (CEA's) are to be embedded in these floors. The
specification provides that the required embedment be measured from the
surface of the rough ~oncrete slab, not from the top of the separate
finished floor. Because of a misinterpretation of the specification,
contractors were measuring the embedment from the top of the separate
finished floors. When Commonwealth Edison Company (CECo) became aware of
this, it initiated NCR 617 on May 10, 1984. On May 11, 1984, this item

was reported to Mr. W. Forney of the NRC.

In order to ensure that the specification would be properly
interpreted in the future, CECo took immediate steps. On May 7, 1984,
CECo transmitted to the applicable contractors color coded drawings to
aid in identifying the separate finished floor areas. On May 10, 1984,
CECo directed all applicable contractors to have installation drawings
reviewed by S&L for proper embedment length before installation. In
addition, Specification BY/BR/CEA was revised to require that S&L review
‘ature CEA attachments in concrete finished floors before installation of
the CEA assemblies (Specification BY/BR/CEA, Rev. 20, issued June 5,

1984, via ECN 22019).
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Furthermore, CECo requested that S&L identify and evaluate existing
installations in finished floors. In a letter dated May 2, 1985, S&L
summarized the results of the evaluation. All 317 assemblies found in
floor finish were acceptable. However, S&L identified 47 assemblies

which should be revised or reworked to restore design margins.

Fifteen of these assemblies are for block wall column supports which
are inaccessible. A G.K. Newberg document review showed that none of the
15 had CEA's embedded in the finish floor. Tuus, "he actual number of
assemblies requiring revision or rework is 32. [FLavision usually requires
adding braces to the assembly. Rework involves removing the installed
CEA's in the assemblies and replacing them with new ones per the

specification.

As of October of 1985, the rework or revisions are 81% complete.
Phillips, Getschow Company was responsible for 22 of the 32
installations. Rework or revision on all of these installations is now
complete. L.K. Comstock was responsible for 10 of the 32 assemblies.

Six of these 10 are still undergoing rework or revision.
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BRALDWOOD "TOP TWENTY" CORRECTIVE ACTION PROGRAM
WELDED AND BOLTED CONNECTIONS-BLOCK WALL COLUMNS

During a special Site Quality Assurance review conducted by
Commonwealth Edison (CECo) in September 1982, it was discovered that
inadequate provisions existed for the inspection of bolted and welded
connections in Block Walli Columns and on miscellaneous structural steel
installed by general stiuctures contractor Cust K. Newberg (GKN). Given
the existing scope of GKN's work at the time, CECo determined that the
deficiency was limited to GKN's installation of Block Wall Columns and
other miscellaneous structural steel in the Auxiliary Building and
miscellaneous structural steel installation in the Unit 1 and Unit 2

Containments.

As a result of the identification of this deficiency, CECo
instructed GKN to determine the extent of work which had been installed
without welded or bolted connections being inspected or with inadequate
welded or bolted connections inspection documentation. On November S,
1982, CKN wrote two Nonconformance Reports (NCR's) to track the
deficiency. GKN NCR 213-497 covered accessible bolted and welded
connections in block wall columns and miscellaneous structual steel with
missing inspection records. GKN NCR 213-498 covered bolted and welded
connections in block wall columns and miscellaneous structural steel,
that were now inaccessible due to concrete and/or block having been

installed, with missing or inadequate inspection records.
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CKN NCR 213-497 was dispositioned and resolved by CECo instructing
CKN to develop an inspection program to reinspect those accessible bolted
and welded connections identified on the NCR. GKN revised its existing
Procedure QCP-31 "Erection and Inspection of Structural Steel" to
encompass the scope of this inspection activity. Revised Procedure
QCP-31 also instituted the use of a Structural Steel Installation
Traveler (SSIT) for use in all future GKN structural steel installation
to assure that bolted and welded connections would be properly inspected

at the time of installation.

Under revised Procedure QCP-31, for past work, GKN requested
Pittsburg Testing Laboratories, the Braidwood Site Quality Assurance
independent testing agency, to perform Quality Control inspections on
accesslible bolted and welded connections identified on GKN NCR 213-497 as
having missing inspection records. These connections were treated as not
having been inspected. The identified population PTL was to inspect
included bolted and/or welded connections in approximately 57 block wall
columns or Tee's, and 121 bolted and/or welded connections for
miscellaneous structural steel in the Auxiliary Building. In addition,
the welded connections on the stiffeners and tie backs and Lhe bolted
connections on the tie backs, girders and rails of the Unit 1 Containment
polar crane and the bolted connections on the tie backs, girders and
rails of the Unit 2 Containment polar crane were inspected by PTL. CECo
instructed GKN to repair or replace any defects found as a result of the

PTL inspection.
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Approximately 70% of the items inspected by PTL were identified for
replacement or repair by GKN. All of the work identified on GKN NCR
213-497 was inspected and repaired, if necessary, in accordance with
therevised Procedure QCP-31 and the NCR was closed on June 12, 1984, In
addition, all new structural steel work performed by GKN after the
identification of the deficiency is now required to be installed in

accordance with revised Procedure QCP-31.

Upon receipt of GKN NCR 213-498 for inaccessible block wall columns
or miscellaneous structural steel welded or bolted connections with
missing or inadequate inspection records, CECo Project Construction
Department (PCD) initiated CECo NCR 434 to track and disposition the
deficlency. On November 19, 1982, CECo notified the Nuclear Regulatory
Commission of the deficiency pursuant to the reporting requirements of 10

CFR 50.55(e) and designated the item as 50.55(e) Report 82-10,.

CECo initially identified 640 inaccessible welded connections and
250 inaccessible bolted connections with inadequate inspection records.
This included welded and bolted connections in block wall columns and
Tec's and in miscellaneous structural steel platforms installed in the
Auxiliary Building. This number was subsequently increased to include
any inaccessible structural steel bolted or welded connections that had
been installed by GKN prior to the implementation of revised GKN
Procedure QCP-31. For some of the inaccessible items identified, bolting
and/or welding inspection records were available, but documentation was

inadequate as to type of material, location and/or size of steel
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members. A total of 2436 inaccessible welded and bolted connections was

identified.

At [irst, CECo decided to disposition NCR 434 by instituting a
corrective action program to inspect a statistical sample of the
identified inaccessible bolted and welded connections to determine if the
work as installed was acceptable. Based on this approach, Sargent &
Lundy instituted a 95% confidence/95% reliability statistical sample plan
in which 180 connections were chosen at random to constitute the sample
population. The sample inspection program began in May 1983. Under the
program, block walls and other impediments were removed from arourd the
sample population and the connections were inspected by PTL or GKN and
evaluated for design significance by Sargent & Lundy. The types of
discrepancies found during the sample inspection program included: (1)
American Welding Society (AWS) weld quality deficiencies such as overlap,
undercut, included slag, fit-up gaps and undersize welds; (2) incomplete
welds; (3) bolting deficiencies such as bolt location in the slots and
width of slots; (4) member and connections angle sizes changes: and (5)
expansion anchor embedment lengths. However, Sargent and Lundy
determined that none of the inspected connections had discrepancies with
design sigrificance (i.e, design margins remained within specified limits

and code allowable stresses).

During the course of the sampling program, similar discrepancies

were also identified in shop fabricated welds on the clip angles of block

wall columns supplied by the American Bridge Division of United States of
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Steel Corporation and others (Mid City Architechtural Iron Co. and Ramco
Industries) and installed by GKN in the Auxiliary Building prior to the
implementation of revised Procedure QCP-31. Sargent & Lundy also
evaluated a statistical sample of the welds of each of these suppliers
and determined that none of the identified discrepancies had design

significance.

In October 1984, prior to completion of the sampling program, CECo
decided to expand its identified corrective action program to reinspect
and repair, if necessary, all of the inaccessible welded and bolted
connections with inadequate inspection records identified on CECo NCR
434, This decision was based on the fact that while the Byron loads had
been used by Sargent & Lundy for its design significance evaluation, it
was thought that the actual Braidwood loads, once determined near the
completion of construction, could in some cases be greater than the Byron
loads. As a result, CECo determined that it would be more expedient to
make modifications to restore design margins to these inaccessible
connections during on-going construction rather than at fuel load when
additional systems would have to be removed from service to perform such
modifications. The expanded scope of the program also included the
reinspection and repair, if necessary, of the American Br'.dge (and others
previously mentioned) shop fabricated welds on block wall columns
installed by GKN prior to implementation of revised Proc:dure QCP-31 in

November 1982.
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The reinspection and repair of identified inaccessible bolted and
welded connections was conducted under GKN Procedure 57. This procedure
was initially issued for this purpose on December 14, 1984 and was
approved by Sargent & Lundy on January 8, 1985 and by CECo PCD on January
8, 1985. Under GKN Procedure 57, work was started in the lower levels of

the Auxiliary Building snd proceeded upward from those locations.

After block was removed to expose individual bolted or welded
cennections and eny paint was removed from welds, GKN Engineering
reviewed the welded or bolted connections to determine if the individual |
connections whic:h comprised a welded or bolted assembly were installed as
originally designed. For those connections or assemblies wit! identified
discrepancies KN Engineering determined if the connecticn or assembly
could be instzlled as originally designed. In situations whore such
installation was possgible, an Inaccessible Steel Rework Traveler (ISRT)
package was developed and sent to the field for G¥N product .on personnel
to repair or rework the connection or assembly to its original design.
(It was at this point of the program that new clip angles w~ere installed
to replace tho shop fabricated welds on block wall column; supplied by
American Kridge and others.) If the connection or assem"ly could not be
installed as originally designed, due to interference, ¢tc., a field
problem report was sent to Sargent & Lundy for evaluatioin and issuance of
a design change (FCR, ECN) for the modification of the connection or

assembly to a workable and acceptable condition.
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Once GKN Production personnel had completed required repairs or
rework under Procedure 57, Quality Control personnel performed quality
inspections and PTL performed overview inspections as directed by CECo
Site Quality Assurance. If, as a result of these inspections, the
repaired or reworked connections or assemblies were determined to be
unacceptable, an NCR was generated and processed in accordance with GKN
standard nonconformance resolution procedures. Once all inspections have
been performed and are found acceptable, a final documentation review is
performed by GKN in accordance with GKN Procedure QCP-29-1-2 "ISRT
Document Review". Upon completion of the final document review, GCKN
instructs the masonry contractor to reblock the connections or assemblies

in accordance with GKN Procedure 32 "Masonry Work".

As this program was originally developed under GKN Procedure 57, all
inaccessible bolted and welded connections identified as falling within
the program scope were to be repaired to meet original design. However,
during the course of the inspection and repair work under Procedure 57,
it was determined, based on Byron and Braidwood as-built drawings, that
some connections in question were on columns embeded in block walls that
had known actual loads which exceeded original design loads. In these
cases, additional internal modifications were made to the welded and/or
bolted connections to increase the load carrying capacity of the wall to
account for thesce additional known loads. In some cases where the welded
or bolted connections were on columns or Tee's embeded in concrete
partition walls that had been installed in lieu of block walls, the

decision was made not to repair the connections due to the difficulty of
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