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april 2, 1980

MEMORANDUM FOR: Harold D. Thornburg, DRCI, 1E
FROM: G. Fiorelli, Chief, RCEES Branch, RIII

SUBJECT: T1 251274 = INTERVIEWS WITH CRAFTSMEN AT CONSTRUCTION SITES

In accordance with the reguirements of TI 2512/4, Perry was selected as the
Region III site for trial implementation of the Temporary Instruction. The
licensee, the Cleveland Electric Illuminating Company, was so notified on
October 16, 1979. Interviews with thirty craftsmen, foremen, and QC
inspectors were then conducted during unannounced inspections on Octcber 17-18,
1979, November 14-15, 1979, and February 27-29, 1980.

The interviews were concducted by two RIII inspectors (one being the Perry
project inspector), and one RIII Section Chief. Interviewees were selected
by two methods. Eight personnel were randomly selected during plant
walkthroughs and 22 persons were randomly selected from personnel rosters
and timekcepers' records, The attempt was made in all cases to obtain
interviewees who were of journeyman or eguivalent level and who had been

at the site at least three months, although several of the individuals
varied from those requirements.

Each interviewee was informed of the reazsons for the interview and the fact
that a random selection technigue was being used, and was told that any
concerns which he expressed would remain strictly confidential. ALl
contractor managements had previously been informed by the licensee that
the interviewees were not to be questioned regarding the content of the
interviews and that no discriminatory or personnel actions were to be
taken against those interviewed. .

Interviewees were asked whether they had any concerns regarding the
quality of construction at the site, whether they were aware of any
instances where construction did not meet prescribed requirements and
corrective actions were not taken, and whether they were aware of any
day-to-day problems or irregularities affecting quality which the NRC
should know.

ALl of the licensee and contractor personnel contacted during this effort
were fully cooperative. The craftsmen who were interviewed exhibited pride
in their work and in general were positively impressed with the level of
quality involved in the site construction activities.




The breakdown by discipline of the personnel interviewed is 2c follows:

two ironworkers, four carpenters, one laborer, five pipefitters, (of

which three are also welders), one storekeeper, one electrician, one

cement finisher, four welders, six boilermakers, one technician, one

material receipt inspector, and three QC inspectors. Included in the

above were three foremen and two union stewards. Among the craftsmen intervieved,
the amount of site time at Perry varied from three months to several years,

Only three or four of the interviewees had previous nuclear construction
experience.

No formal allegations were made during the interviews; however, one
concern was raised which was considered to warrant a2 followup inspection.
The concern involved the amount of grinding required on the weld end
preparations for the reactor vessel recirculation nozzle modifications
and the fact that the acceptance criteria for the weld end preps had

been changed. Two Region III inspectors returned to the site on March &,
1980 and performed an inspection in this area. The results of that
inspection are contained in RIII Inspection Report (50-440/80-03;
50-441/80-03). No noncompliances were identified during the followup inspection.
The remainder of the comments elicited from the interviewees were grouped
into several categories for discussion with the licensee and for future
routine followup by RIII, The general categories are as follows:

a. Housekeeping/industriaL-safety concerns. A list of specific
concerns in the arezs of housekeeping and industrial safety was
compiled by the interviewers and was discussed with the licensee.

b. Training and indoctrination of workers., The inspectors noted
that although most of the interviewees take part in regularly
scheduled safety meetings, the interviews indicated a general lack of
QA indoctrination meetings for the contractor craftsmen,

€. Qualifications and availability of QC inspectors. The inspectors
received a number of comments pertaining to the lack of knowledge =
of some contractor QC inspectors, as well as the freguent
unavailability of the @C inspectors when reguired to witness
examinations or to signoff hold points,

During the February 29, 1980 exit interview, the licensee agreed to
evaluate the need for improvements in the zbove areas. These three areas
were designated in the RIII inspection report as an unresolved item to be
reviewed in future inspections., With regard to the housekeeping/industrial-
safety concerns, the RIII inspectors informed the Llicensee that the results
of the future NRC inspections will determine whether any of the concerns
are referred to OSHA for investigation.
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The total amount of time required to accomplish the interview program
outlined by TI 2esi2/4, including the time spent in preparation, selection
of interviewees, followup on toncerns, and documentation was as follows:

Preparation 12 man-hours
Travel 63 man~hours
On-site Interviews 97 man~hours
On-site Followup 8 man-hours
Pocumentation 28 man-hours

208 man-hours

As noted above, the RIII inspectors received full cooperation from the
licensee, the contractors' managements, and the interviewees. Many of

the craftsmen expressed highly faverable opinions reparding the interviews.
The positive aspects of the interview effort appear to be (1) a greater
visibility for the NRC inspectors with the site craftsmen, with a resulting
increase in communication between the craftsmen and the inspectors, and

(2) & greater feeling of participation by the craftsmen in matters relating
to the safe construction of the plant, a feeling which should translate
into improved workmanship. )

On the other hand, the odds of randomly selecting a craftsman who has a
substantive allegation to make ére so low as to rmake the interview
program an inefficient method for identifying significant safety-related
concerns. Experience at this site and @t other sites has shown that a
craftsman who wishes to make an allegation will find a w2y to contact the
NRC. The item of concern discussed above regarding the reactor vessel

is motel by a site craftsman, who was then "rendomly" selected as one of
the interviewees. No other significant safety-rela‘ed concerns were
identified during the thirty interviews.

In summary, the results likely to be obtained from a formal interview
program do not zppear to warrant the amount of inspection time which

would have to be diverted to that effort from other areas. rowever,

the positive aspects of discussions between NRC inspectors and site
craftsmen, as noted above, do appear to warrant an effort to increase

such communication. A logical method for accomplishing that increase would
be the inclusion of a requirement for informal discussions with two or more
craftsmen in each NRC inspection procedure involving cbservation of work
activities.

If you have any questions regarding the above, or reguire eny additional
information, please call.

r

é‘,’j}nﬁé-.@\_

G. Ficrelli, Chief
Reactor Construction and

Engineering Support Branch
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VICE PRESIDEN

SYSTEM ENGINEERING AND CONSTRUCTION December 7, 1978

Mr. James G. Keppler

Director of Region III

Office of Inspecticn and Enforcement
U. S. Nuclear Regulatory Cozmission
799 Roosevelt Road

Clen Ellyn, Illirois 60137

RE: Perry Nuclear Power Plant
Docket Nos. 50-440; 50-441
Final Report on
S & ¥ Constructors, Inc.'s
Quality Assurance Program
Ereakdown Regarding Control
of S & ¥ Subcontractor:

The Ralvorsen Boiler and
Engineering Company

Dear Mr. Keppler:

Pursuant to the Interim Report of February 12, 1979, please find attached
the Final Report on § & M Constructors, Inc.'s Quality Assurance Program

breakdown regarding control of S & M Constructors, Inc.'s subcontractor:

The Halvorsen Boiler and Engineering Company.

The attached Final Report includes a description of the deficiency, an
analysis of the safety implications, and the corrective action taken, as
required by 10CFR50.55(e).

As 2 rerult of this Final Report, the condition described herein is no
longer considered a Significant Deficiency.

Very truly yours,

’/£Z~4€>/ée%a7fzg79)

D. R. Davidson
Vice President
System Engineering and Comnstruction

ksz
Attachment
cc: Victor Stello, Director '

Office of Inspection and Enforcement N R qaﬁb
U. S. Nuclear Regulatory Cozmission “ t}\
Washington, D. C. 20555 \\



FINAL REPORT ON SIGNIFICANT DEFICIENCY

S & M CONSTRUCTORS, INC.
QUALITY ASSURANCE PROGRAM BREAKDOWN
REGARDING CONTROL OF
S & M SUBCONTRACTOR,

THE HALVORSEN BOILER AND ENGINEERING CO.

PERRY NUCLEAR POWER PLANT
DOCKET NOS. 50-440; 50-441
THE CLEVELAND ELECTRIC ILLUMINATING COMPANY

DECEMBER 7, 1979



NIFICANT DEFICIENCY

INTRODUCTION

In accordance with the requirements of 10CFR50.55(e), this is the Final
Report on the Significant Deficiency on S & M Constructers, Inc. Quality
Assurance Program breakdown regarding control of S & M Subcontractor,

The Halvorsen Boiler and Engineering Company, 2nd includes: (a) A
description of the deficiency; (b) An analysis of the safety implications
and (c) Sufficient information to permit analysis and evaluation of: (1)
the deficiency and (2) Corrective Action,

DESCRIPTION OF DEFICIENCY

A. INTRODUCTION

The Interim Report regarding this Significant Deficiency was trans-
mitted to the NRC on February 12, 19789. Although the transmittal to
this Interim Report states in the last paragraph that the Final
Report is scheduled to be in your office by June 1, 1879, there were
two (2) letters written extending this date. One (1) letter dated
May 29, 1979, requested an extension to August 31, 1979, and the
other letter, dated August 29, 1979, requested an extension to
Decexzber 15, 1979.

BE. PROGRAM DEFICIENCIES

Numerous hardware deficiencies identified on various Nonconformance
Reports and audit reports led ProZ»ct Organization personnel to
determine that major deficiencies were present in S & M Constructors,
Inc. Quality Assurance Program,

The Interim Report details the specific program deficiencies known

t the time of that writing. However, two (2) program review audits,
Audit Numbers 214 and 249, revealed deficiencigs in § & M Constructors,
Inc. Quality Assurance Progras in other areas of 10CFR50, Appendix
B, and resulted in S & M Constructors, Inc. revising in total their
Quality Assurance Manual. This revised Quality Assurance Manual, D
along with the Corrective Action section of this report is sufficient
action to assure repetition in this area does not occur.
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DESCRIPTION OF DEZFICIENCY (CONT'D.)

C. HARDWARE DEFICIENCIES

A detail of the hardware deficiencies existent in the work performed
by Halvorsen Boiler and Engineering Cozpany were identified on Non-
conformance Report CQA 035 and was limited to the welds on the two
(2) Intake Structures. & sunnary of the specific deficiencies on
the twvo (2) Intake Structures is provided in the Interim Report.

Since the issuance of the Interizm Report, a detailed study was made

in regards to other welds made by The Halvorsen Boiler and Engineering

Cozpany. These other welds are linited to certain areas of the
Discharge Structure. A sunmary of the fabrication of the Discharge
Structure is as follows:
1. The Discharge Structure consists of three (3) components:

2. The Discharge Nozzle

b. The Nuter Shell

c. Associated Connections (Interior Bracing)

2. The Discharge Nozzle including the six (6) foot diameter discharge

shaft vas fabricated by others than The Halvorsen Boiler and
Engineering Company.

3. The outer shell and assoclated connections were fabricated by

The Halvorseu Boiler and Engineering Company. The latter consists

of non-safety related material which 1s attached to the outer
shell, and was for the purpose of assisting in installing the
Discharge Structure in the lake. The outer shell is attaczhed to
the Discharge Structure via this interior bracing.

Since the issuance of the Interim Repors:, Eﬁgineering has re-
analyzed this structure to determine the requirement for the
outer shell as a load carrying member.

4. In addition to the above, there is a cover plate wvith an assortment

of valves bolted to the discharge nozzle. This cover plate is
non-safety related, and is used to seal the Discharge Tunnel
frou the intrusion of water.



.+ ANALYSIS OF SAFETY IMPLICATIONS . .

As stated in the Interiz Report, "The safety izplications of the effects
of the Quality Assurance Program breakdown will be identical to the
safety izplications of the hardware deficiencies."”

A. INTAKE STRUCTURES

The results of the analysis of the two (2) Intake Structures have
revealed thex to be unsuitable for licensing. As a result of this
decision, the two (2) Intake Structures fabricated by The Ralvorsen
Bciler and Engineering Company have been dispositioned scrap, and
tvo (2) additional Intake Structures are to be fabricated by Chicago
Bridge and Iron Company.

B. DISCHARGE STRUCTURE

Since the submittal of the Interim Report, Engineering has re-
analyzed the Discharge Structure to determine the requirement for
the outer shell as a2 lcad carrying menber. These evaluations have
shown that the outer shell was required cnly as a form for the
concrete and is not required as a load carrying mezber. This
perzits the declassification of all steel parts of the structure
except the nozzle iteelf and the six (6) foot diameter discharge
shaft.

Engineering's opinion is that the quality of welds attaching brackets
(supporting internal braces) to the nozzle and that attach the
nozzle to the vuter liner have no affect on the ability of the
structure to perform its intended function. No credit is taken for
the strength of these welds.

Therefore, the questions concerning the S & M's QA Program do not
affect the acceptability of the Discharge Structure.

CORRECTIVE ACTION TAKEN

In order that the significant conditions adverse to quality as detailed
herein do not re-occur, the following corrective actions have been
taken:

1. The two (2) Intake Structures fabricated by The Halvorsen
Boiler and Engineering Company have had the numerous defects
defined on nonconformance reports with the disposition being
"scrap".

2. Two program audits have beer performed on S & M Constructors,
Inc., resulting in S & M Constructors, Inc. revising their
Quality Assurance Manual.

3. Chicago Bridge and Iron C&mpany has been awarded a contract to
fabricate two (2) additional Intake Structures.



CORRECTIVE ACTION TAKEN (CONT'D.) « e

4.

Chicago Bridge and Iron Company will fabricete these two (2)
Intake Structures in accordance with the applicable requirements
of SP-29-4549-00, Rev. 3, ({.e., Engineering Change Notice 2940~
29~61) and utilizing the Chicago Eridge and Iron Company Quality
Assurance progran.

The licensee, jointly with S & M Constructors, Inc., will review

the Chicago Eridge and Iron Company Quality Assurance program,
including applicable procedures. Approval of these documents

from the licensee will be required prior to the start of fabricatioen.

The licensee shall have a representative frum the Construction
Quality Control Element closely monitoring the initial fabri-
cation by Chicago Bridge and Iron Company. This activity will
continue until a satisfactory level of confidence Las been
established.

Periodic audits and/or surveillances will be performed on Chicago
Bridge and Iron Company during various stages of fabricatien.
These audits and/or surveillances will be performed by S& M
Constructors, Inc. Quality Assurance Elexment personnel, together
with representatives from the licensee's Construction Quality
Engineering Element. '
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.Dalwyn R. Davidson

VICE PRESIDENT Fedruary 12, 1979
SYSTEM ENGNEERING AND CONSTRUCTION

Mr, Jaxes G. Keppler

Director of Region III

Office of Inspectior and Enforcement
U. S. Ruclear Regulatcry Commission
795 Roosevelt Road

Gles Ellyn, Illineis 60137

RE: Perry Fucleer Powver Plant
Docket Nos. 50-L40; 50-Lk1
Interim Report on
S & M Constructers, Inec.'s
Quelity Assurance Progran
Breakdown Regarding Control
of S & M Subcontractor:

The Falvorsen Boiler and

IEngineering Company
Dear Mr. Keppler:

Pursuant to the telephone conversstion on Jesuery 12, 1979, between Messrs.
J. M. Lestovka of CEl and X. Neidu end J. Konklin of your office, pleese
find etteched the Interiz Report oz S & M Cemstructors, Ine.'s Quelity
Assurance Prograx Breakdown regarding control of S & M Coastructors, Inc.'s
subcontractor, The Helvorsen Boiler end Engineering Compeny.

The attached Interin Report includes & description of the deficiency, en
enelysis of the sefety irplicetions and the corrective action teken,; es
required by 10CFR50.55(e).

In eddition, the Finel Report is scheduled to be in your office by June 1,
19769. ‘

Very truly yours, -

/1{1‘40 éﬁniéfn

D. R. Davidsen,
Vice President - System Engineering
and Construction
ksz
Attachment

ce: Jobn G. Davis, Director (Acting)
Office of Inspection and Enforcement
U. S. NMuclear Regulatory Cammission
Washington, D.C. 20555 )

3 -

7 | - 171978

oy
-

ILLUMINATING BLDG" o, PUBLIC SOWARE o CLEVELAND, OMIO 44101 & TELEPHONE (216) €23-1350 o MAIL ADDRESS +# O BOX 000



INTERTM REPORT ON SIGNIFICANT DEFICIENCY

S & M CONSTRUCTORS, INC,
QUALITY ASSURANCE PROGRAM BREAKDOWN
REGARDING CONTROL OF
$ & M SUBCONTRACTOR,

THE EALVORSEN BOILER & ENGINEERING CO,

FERRY NUCLEAR POWER PLANT, UNITS 1 AND 2
o DOCKET NOS, 50-LL40; 50-441
. THE CLEVELAND ELECTRIC ILLUMIRATING COMPANY

February 8, 1979



INTERIM REPORT ON SIGNIFICANT DEFICIENCY

DESCRIPTION OF DEFICIENCY

A. FROGRAM DEFICIENCIES

Introcuction

Documented evidence is available which is indicetive of a breskdown in

the 5 & M Constructors, Izc.'s (S & M) Quelity Assurance Program in the
arees of: Criterionm II, Quality Assurance Progrem; Criterion IV, Procure-
ment Document Control; Criterion V, Imstructions, Procedures, and Drawings;
Criterion VII, Control of Purchased Material, Equipment, and Services;
Criterion IX, Control of Special Processes; and Criteriom X, Inspecticn.

A brief chronology of even.s concerning S & M Comstructors' QA Frogrex
and Site Organization's related activities is as follows:

Chronolog

August 22, 1977 - Audit No, 10 - This eudit of S & M was performed to .
evaluate their QA Program in regards to Criteriem VII, Control of
Purchesed Material, Equipment, end Services. Nine findings were
issued as & result of this audit.

October 10 and 11, 1977 - Audit No. 20 - Audit No. 20 was performed on
€ & M Constructors, Inc, and their subcontractor, The Paterscn-Leitch
Co. covering Criterion VII. Four findings were issued as a result
of this audit,

November 15, 1977 - Stop Work Notification (SWN) 77-4 and Nonconformance
Report (NR) CQA OlL - SWN and accompenying NR were issued due to
problems with welding and rediography at Peterscn-leitch.

December 13, 1977 - Audit No, 35 - This audit consisted of a review of
the S & M QA Progrem as it related to The Halvo.sen Boiler & Engineer-
ing Co. (KB&E)., The following 1OCFR50, Appendix B Criteria were
covered by this asudit: I, II, IV, V, VII, IX, X, XVII, eand XVIII.
Eight findings were issued as & result of this audit.

Jarmuery 11, 1978 - Releese for Stop Work Notificetion 77-L was issued,

February 10, 1978 - Stop Work Notification CQA 78-4 and Corrective Action
Request (CAR) OL36 - SWN and associated CAR were written conrerning
subcontractor control, but were not issued due to adequate documen-
tation of the cited conditicn in an audit repcrt and an acceptadble
response to audit finding,
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February 14, 1978 - Audit No. 53 - This sudit wes perforzed to evaluate
S & M Comstructors' QA Prograx in the arez of Criterion ViI es
epplied to Peabody Testing Services, Four deficiencies were noted
during this audit.

Februery 15, 1978 - Stop Work Notificetion CQA 78-5 and Corrective Action
Request O437 - This SWN and associsted CAR were issued due to
deficiencies noted in Audit No. 53.

Februery 20 end 21, 1978 - Audit No. 55 - This sudit consisted of & review
of § & M Constructors' QA Program egainst the regquirements of all
eighteen criteria of 10CFR50, Appendix B, TFifteen findings were
issued involving twelve of the eighteen criterie. This eudit was
performed utilizing the Standard Review Plan &s & checklist.

March 10, 1978 - Release for Stop Work Notification CQA 78-5 was issued.

April 6, 1978 - Audit No. 70 - This sudit wes performed to evaluate the
effectiveness and implementation of the S & M QA Program in the area
of Criterion VII as it epplied to Helvorsen Boiler & Engineering.
Three findings were issued as & result of this sudit,

April 17, 1978 - Audit No. T4 - This eudit wes performed es & follow-up
to Audit No, 70, COne finding and cne Noneconformance Report were
issued &s & result of this sudit, The NR was issued to GAI Engineer-
ing.

Septexzber 27 and 28, 1678 - Audit No. 162 - This sudit was performed as
& follow-up to Audit Neo, 55.

Novezber 16, 1978 - CQC inspection trip was made to EBLE's gshop. Defi-
ciencies were noted. (Surveillence Inspection Repert C-627).

Novezmber 17, 1978 - Trend analysis of S & M Nonconformence Reports was
campleted. A negative trend at HEAT was identified,

Fovexber 28, 1978 - An unannounced visit to EBAE's facility was mede
by representatives of Contract Administration, Nuclear Engineering
Depertment (NED), Resident Design Pngineering, end Construction
Quality Engineering (CQE). Result of this visit wes consensus
egreement by a&ll representatives of the Site Orgenizetion that
significant problems existed at Helvorsen's shop.

November 29, 1978 ~ As & result of the previcus day's visit to Helvorsen,
Nonccnformance Report CQA 035 was issued. This NR identified
numercus welding deficiencies on the Intake Structure. Stop Work
Notification CQA 78-12 was issued concurrently with KR CQA 035.
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Decexzber 13, 1978 - PNPP Review Boerd reviewed S & M's response to NR
CQA 035. Response was rejected since § & M refuted the existence
of majority of deficiencies identified by Site Crganization perscnnel.

Decexber 14, 1678 - § & M submitted revised respense to KR CRA 035,
Rev. 1. S & M stated in this response: "Items 1, 2, 3, &4, 5, 6,
7, and 9 (of NR CQA 035) are not identified as deficiencies by the
S & M QA Elexent , . ."

Decexber 19, 1978 - A meeting was held between the Site Organization
end S & M, including their subcontractors. The purpose of this
meeting ‘vas twofold: (&) to discuss in detail esch deficiency
noted in NR CQA 035, and (b) to discuss the six conditions irposed
by the Site Organization for release of Stop Work Notification
m 78-120

The six conditions are as follows:

1. Setisfactory resoluticn of NR CQA 035.

2., Setisfectory resolution of NR 29-18,

3. te Certain for ECN 1359-20-45 (ECN modifies welding and
NDE requirements for SP-29). :

L. Agree to edditionel radiographic testing of Inteke Structure
welds,

5. All welding end NDE procedures used on Inteke Structure shall
be submitted to Site Organizetion for epproval.

6. Agreement per provisions of SP-708 for e Site Organization
Resident QC Inspector at Halvorsen.

Subsequent to this meeting, NR CQA 035, Rev. 1, was rejected by
the Site Organization.

December 20, 1978 - Contimuation of meeting of December 19, 1978 was
held at Helvorsen's shop. Purpose of this contimuation was to
demonstrate the presence of deficiencies noted by the Site Organi-
zation and refuted by § & M. Mr. S. Hopkins, consultant to S & M, ~-
concurred that deficiencies noted by the Site Orgenization did,
in fact, exist and were generic in nature, and not limited to a
few specific welds,

Decexmber 21, 1978 - S & M submitted Revision 2 to NR CQA 035. S & M
also submitted welding and NDE procedures which were in use by their
subcontractors. This submittel for Site Organization review was
one of the previcusly identified conditions for release of Stop
Work Notification 78-12,

Jamuary 4, 1979 - CQE completed review of all NDE and Inspection procedures
sutmitted by S & M. All procedures were totally inadequate for work
end were dispositioned "Not Acceptable."
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Jenuary 5, 1979 - PNFP Review Boerd rejected NR CQA 035, Rev. 2; NR 28-18,
Rev, 2; KR 29-39; NR 25-40; NR 29-L1; end NR 25-L2. The last four
NR's were issued to document edditional deficiencies et Ealvorsen.,
Devietion Analysis Report (DAR) initieted this date., This date is
:IL)atg)Cert&in for ECN 1359-29-L5 (see Item 3 under December 19,

g7¢8).

Jenuary 12, 1979 - Telephone call between J. M. lLastovke (CEI) end
K. Neidu end J. Konklin (NRC Region ITI) to discuss potential
Significent Deficiency in S & M's QA Prograz,

Jeouary 16, 1979 - § & M submitted response to KR 25-18, Rev. 3, end
NR 29-L0, Rev. 1, without required weld procedures, Review pending
receipt end review of weld procedures.,

Jenuary 17, 1979 - Selection of audit team and sudit dzte for Progranm
Review audit of S & M Constructors. Received revised NIE procedures,

Jenuery 18, 19739 - Site Organizetion received quelification documentation
for Quality Testing NDE personnel (subcontractor performing NIE at
Helvorsen shop) firom § & M. :

January 19, 1679 - Site Organization received Quelity Testing's ultrasonie,
radiogrephy, and magnetic perticle procedures from S & M.

Januery 26, 1979 - Site Orgenizeticn completed review of resubmitted
Quality Testing NDE procedures which were previcusly dispositioned
&s not acceptable, Current dispositions renge from "Conditional
Accept™ to "Accept."

Detailed Summary of Program Deficiencies

Initiel concerns over quelity of work et Xelvorsen Boiler & Engineering
Co. were stimulated by herdwere deficiencies identified on various
Noneconformance Reports and sudit reports referenced in Chronmology, above..
Further investigation by Site Crganization personnel led to the conclusiocn
that major deficiencies were present in the S & M Constructors' Quality
Assurance Prograzm. In fact, the pumber of herdware deficiencies, end

the magnitude thereof, were directly related to the prograz deficiencies
in that the hardware problems were either not identified or were not
recognized as deficiencies by tne contractor.

Specific progrem deficiencies identified are as follows:

1. 1OCFR50, Appenéix B, Criterion IT, Quality Assurance Program, states
in part, ". . . the Quality Assurance Program shell provide control
over activities affecting the quality of the identified (as safety-
related) structures, systems, and components ., . ." end ", . . manage-
ment of other (than epplicant) organizations participating in the
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Quality Assurance Prograz shell regulerly review the stetus end
adequacy of that part of the Quelity Assurence Prograx which they
ere executing.”

Contrary to the sbove, § & M Constructors' Quality Assurence Program
was deficient in thet: (&) S & M's Quality Assurance personnel
feiled to identify numerous significant noncezpliances with specifi-
cetion end code requirements in the ereess of welding and weld
inspection prior to identification by Site Crganization personnel,
and; (b) S & M QA personnel failed to recognize the sbove-referenced
noncompliences as deficiencies after identification by the Site
Organizetion., The latter deficiency is substentiated by the S & M
responses to Nonconformance Report QA 035, Rev. O and Rev. 1, and
statements made in the Decexmber 19, 1978 meeting (reference Minutes
of Meeting).

2. 10CFR50, Appendix B, Criterion II, Quality Assurance Program, states
in part, " . . . the program shall provide for indoctrination and
training of personnel performing activities effecting quality as
necessary to essure that suiteble proficiency is achieved and
meintained . . .," end ", ., . Menagement , . ., shall regulerly review
the status end adequacy . . . of the Quelity Assurance Pregram . , "

Contrary to the ebove, S & M Constructors' QA Progrem is deficient

in the aree of perscnnel quelification end certification in that:

(&) S & M's QA Program does not address qualification and certification
of welding inspectors; end (b) Site COrgenization has verified that
certain data utilized in the certificetion of § & M's welding

inspector was erroneous.

3. 10CFRS50, Appendix B, Criterion IV, Procurement Iccument Control,
states in part, "measures shall be estedblished to assure that
applicable reguletory reguirements, design bases, and other require-
ments which are necessary to essure adequate quality are suitadbly
included cr referenced in the documents for procurement of materiel w e

Contrary to the sbove, S & M Constructors éid not include or reference
ell spplicable requirements of Specification SP-29-45L5-00 on a
purchase order for ASTM A-LL1l steel to be used in the Inteke Structure.

L. 10CFRS0, Appendix B, Criterion V, Instructions, Procedures, and
Drawings, states in part, "ectivities affecting quality shall be
prescribed by documented instructicns, procedures, or drawings . . .
(which) shall include appropriate quantitative or qualitative accep-
tance criteria for determining that importent activities have been
satisfactorily accomplished,”
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Contrary to the sbove, § & M Constructers' Visuel Welding Inspection
procedure (QCP-107, Rev, 0) was deficient es it lacked sufficient
detail end guidance for perfoming required inspections, did not
contain anceptance criterie for all inspections, and &id not provide
edequete documentation of inspection results.

10CFRS0, Appendix B, Criterionm VII, Control of Purchased Meterisel,
Equipment, and Services, states in part, "measures shell be estabe
lished to assure that purchased meteriel, equipment, and services,
wnether purchased directly or through contrectors and subcontractors,
conform to the procurement documents , . . Documentery evidence that
meterial and equipment conform to the procurement requirements shall
be availeble ., ., . and shall be sufficient to identify the specific
requirements . . . met by the purchesed materiel and equipment,”

Contrary to the above, S & M Constructors' QA Program was deficient

in the area of subcontractor control., This deficiency is substantisted
by the Site Organization review of in-place procedures belonging to

S & M's subcontractors. Each of these procedures reviewed was found
to be inadequate and was dispositioned "Not Acceptaeble.” This review
end disposition was considered to be evidence of inadequate review

10CFR50, Appendix B, Criterion IX, states, "measures shell be
esteblished to essure that speciel processes, including welding,
heat treating, and nondestructive testing ere controlled and
accozmplished by qualified personnel using qualified procedures
in eccordance with epplicable codes, stendarcs, specifications,
criteria, and other speciel requirements.”

Contrary to the ebove, S & M Constructors' control of speciel processes
ic deficient, as demonstrated by the following:

(a) Joint configurastions represented by welding procedures submitted
by S & M are not shown on Halvorsen Boiler & Engineering's %
(EB&E) shop drawings.

(b) Joint configurations shown on the EBXE shop drawings are not
represented by welding procedures.,

10CFRS50, Appendix B, Criterion X, Inspection, states in part, "a
program for inspection of activities affecting quality shall be
established and executed by or for the organization performing the
ectivity to verify conformance with the documented instructioens,
procedures, and drawings for accomplishing the activity . . . ,
Examinations, measurements, or test of material or products processed
shall be performed for each work operation where necessary to assure

quality,”
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Contrery to the ebove, S & M Constructors' visuel welding inspection
wes inadequate as demonstrated by the mumber of obvicus deficiencies
identified by Site Organizetion personnel subsequent to § & M's
inspection,

B. HARDWARE DEFICIENCIES

Introduction

Hardware deficiencies existent in work performed by Helvorsen Boiler &
Engineering were primerily identified in Nonconformance Report CQA 035.
Summery of specific deficiencies identified are es follows:

1. Improper weld joint fit-up. Root openings vary from O" to 3/4"
(top to bottom - L8" epproximate), Documentation reviewed indicated
this problex bad been documented and identified by the contractor
on two weld joints (for excessive gap once). Subsequent visual
exaxination by Site Organization personnel revezled this condition
existed on other welds which were tacked and sligned (both excessive
end inadequate gap). ¢

2. No pre-weld cleaning had been performed, Slag and oxidation frem
flame cutting were present.

This condition also existed on & joint which was in-process of being

welded on November 28, 1978. Slag end cxidetion evident was not
limited to that left froam flame cutting. Examinetion of in-process

welding reveeled indications of improper precleaning and inadequate
cleaning between weld passes, This condition appears o be & genmeric
roblen with all welds.

3. TFinished weld profiles do not meet the requirements of AWS D1.l1,
Examination of completed weld profiles revesled that profiles range
- froz below surface of the base material to reinforcement, which b
; exceeds the requirement of AWS Dl.l., Previous inspections by Site
OCrganization revealed weld prcfiles of filler passes, which would
indicate improper welding techniques such as high weld metal build-up
or rope-type bead, This condition is inherent with all welds,

L. Visuel exsmination of various fillet and full penetration welds
revealed: (&) excessive porosity; (b) undercut; (c) slag pockets;
(d) incamplete fusion; and (e) poor tie-ins to tacks. Subseguent
inspection revesled cracks observed visuslly on surfsce of welds,
Conditions noted above were observed on completed and in-process
welds, :
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Teck welds used for fit-up are not being tapered at their starting
end stopping edges prior to incorpereting them intc tre root pass.
This problex was originelly identified on Nonconformince Report
CQA 023 es & result of CQE Audit No, 7k, dated April 25, 1978. As
documented in the body of the report, this condition would not
exist if the teck welds had been remcved &s expleined to the auditors

by the subcontrector., Tc date, satisfactory resclution to Noncone

formance Report CQA 023 has not been cbtained, However, a meeting

on Jemuary 30, 1579, between CQE and GAI Engineering resulted in

egreement for satisfactory resclution.

Where joints bave been fit-up end teck welded, and the carbon steel
backing strip is welded in place, there is no penetration of the
tack weld into the backing strip. On the verticel welds connecting
the outer liner of Intake Structure No. 2, the backing strips were
placed after the teck welds were made in the weld groove. Further
investigation involved cases where the backing strip was tacked in
place from the weld groove side, This practice is contrary to normel
welding techniques. (NOTE: Back side of weld joint was agcesszible
for proper tacking of the backing strip.) This condition conld be
identified only for those welds for which root pass bad not been
made, .

Weld beed width (weave) is as much as two inches or more. At the
re 7' 2st of consultants for S & M Constructors, Inc., this matter
was referred to AWS for
in all welding.

terpretation. This condition is prevalent

The approved weld joint design for the top plete welds is not being
used, (Reference Halvorsen Shop Drawing GB850-1, Rev. 19.) Subsequent
investigation bas elso revealed thet joint configurations showa on
drawings do not correspond with weld procedures submitted.

Visuel examination reveals an appearance of copper deposits in the
weld metal connecting the ocuter liner plates to the stiffener., Ome
weld bad been campleted and cne prepareé for welding using copper
becking bers without Engineering approval. n
The specification (SP-29-4540-00, Rev, II) required material to be
in sccordance with ASTM ALL1-7L, The purchese order &id not specify
the applicable edition of ASTM. The material supplied to a later
edition of ASTM (ASTM ALL1-75) did not conteir .= zandatory reguire-
ment of transverse bends., This should bave ' 2¢r wsdied by purchase
order as a supplementel requirement., A). . &
structures associated with SP-28-45LG-0. r & ¢

+1 meterial for
 rted,

Prior to the above hardware deficiencies, other deficlencies, such
as lamellar tear between adjacent welds, bhad deen identified by
the contractor.
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ANALYSIS OF SAFETY IMPLICATIONS

PROGRAK, DEFLCIENCIES

The sefety implications of a Quelity Assurance breskdown ere difficult
to evaluate as an entity., In the specific case addressed in this report,
the Quality Assurance Progrem deficiencies ere directly related to
baerdwere deficiencies identified and discussed in other sections of this
report. Because of this correlation, end other eveluations discussed -
under the "Corrective Action Taken" secticn, the safety implications

of the effzects of the Quality Assurance Prograxm breakdown will de
identical to the safety implications of the hardware deficien~ies, The
herdware deficiency anelysis is given in the following section of this
report.

HARDWARE DEFICIENCIES

Sefety implications of hardware deficiencies are currently being evaluated
by Engineering, Results of this evalustion ere not availeble at this
time; however, complete results of the analysis of safety implicatioms-of
the hardware deficiencies will be included in the Final Report to be -
subtmitted by Junme 1, 1979,

CORRECTIVE ACTION TAKEN

PROGRAM DEFICIENCIES

Corrective acticns teken or to be teken on identified program deficiencies
are presented in the same order and format &s in the "Deteiled Summary of
Program Defi~iencies,"

Deteils of corrective action ere as follows:

1. S & M Constructors' failure to recognize the identified hardware =~
deficiencies as such has been corrected as demonstrated by S & M's
revised response to Nonconformance Report CQA 035, Rev. 2, as well
&s by edditionel Nonconformence Reports written by S & M to further
document weld deficiencies, This change in the attitude of S&Mis
further demonstrated by statements made by Mr. S. Hopkins of Industrial
Inspection Industries, Inc., & consultent to S & M at & meeting held
at Helvorsen Boiler & Engineering's fecilities on December 20, 1978,
wherein Mr. Hopkins agreed that the deficiencies identified by Site
Organization did, in fect, exist and were generic in neture and not
limited to a specific weld,

Corrective action takern by Site. Organizetion in this area consists of
arrangements for & full-time Site Orgenization Level I1 Welding
Inspector to be present in Halvorsen's shop when Stop Work Notification
CA TB-12 is released,
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No corrective action has been taken by S & M Constructors to date.
Site Organization corrective ecticn taken in this eres consists of
written direction to § & M thet & re-evelustion of the quelifications/

certifications of their (S & M's) welding inspector is to be submitted

to the Site Orgenizetion for review and evaluation prior to any
further utilizetion of that inspector on safety-related work for the
Perry Nuclear Power Plant.

This deficiency has elsoc been identified on Konconformence Reports
CQA 035 and 29-42, Corrective actions have been specified on both
nonconformence reports. In addition, subsequent purchase orders

have been reviewed and written comments provided to S & M to preclude
further recurrences of this problem.

€ & M Constructors' Visuel Weld Inspection procedure (QCP-107) has
been revised to adequately eddress the concerns cited. Additionally,
Eite Organization Review Boerd comments on Ronconformance Report

CQA 035, Rev. 2, require § & M to perform end document additional
inspections to compensate for the cited inadequate documentation.

In order to preclude recurrence of problems in this area, Site
Crgenization hes relieved S & M of the responsibility for review of

speciel process procedures and Site Orgenization hes essumed this
responsibility.

Two-fold corrective action is necessery for this itexm. This first
action required is & complete re-review of the shop drawings by
Gilbert Engineering, and resolution and incorporation of the
Engineering comments by S & M/H&lvorsen. The Engineering review
bes been campleted and the comments transmitted to S &M

The second action required is a re-review of the weld procedures by
the Site Organization. This re-review will be perforned subsequent
to S & M revision and resubmittal of the shop drewings and ecceptance
of the revised drawings by Engineering.

S & M Constructors' Visual Welding Inspection procedure, QCP-107,

hes been revised to provide greater detail end direction for
performance of visual inspection.

In addition, & full-time Site (rganization level IT Weld Inspector
will be placed in Helvorsen's shop at the time of release of Stop
Work Notification CQA 78-12.

B. HARDWARE DEFICIENCIES

Corrective actions taken or to be taken on identified herdware deficiencies
are presented in the seme order and format as in the "Description of
Hardware Deficiencies." No physicel corrective action hes been taken to
date due to Stop Work Notification CQA 78-12 being in effect.
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Site Organization Review Board comments on Noncenformance Report CQA 035,
Rev, 2, pleced the sdditional requirement that all welds, regardless of
stetus (i.e., fit-up, in-process, or complete), either be documented

&s acceptadble or reported on monconformance reperts, A further reguire-
ment was the verification of the acceptance status of ell welds by the
Site Organization.

Details of corrective ection are as follows:

1.

7.

All nonconforming weld £it -ups will be documented on nonconformance
reports and dispositions end corrective actioms will be based on
specific details of each deficient weld Joint,

S & M Visuel Weld Inspection procedure (QCP-107) has been revised
to provide edequate procedural edéress to prevent recurrence of
this problem. Welds will be cliezned Prior to any further processing.

S & M procedure QCP-107 bes been revised to sddress weld profiles’
ecceptability. All nonconforming weld profiles will be identified
end dispositioned on nonconformance reports. .

A1l welds conteining defects of the type noted in this deficiency
will be identified and dispositioned on nenconformance reports.

S & M procedure QCP-107 has been revised to require the removal
of tack welds with magnetic particle testing after removel to ensure
that sound metal has been reached.

Seme as for item 5, above,

A code interpretation has been obteined from the Americen Welding
Society Structurel Welding Committee confirming the crndition cited
&s &n item of noncoxpliance with Structural Welding Co’e (Aws m.1),
Exact corrective action is contingent upon results of Engineering's
evaluation of the condition. w,

Corrective action for this item is the seme as thet indicated for
item 6 in Progrem Deficiency Corrective Action section of this report.

The use of copper backing bar is now specificelly prohidited. Welds
made utilizing copper becking bar will be ground from the root side
to & sufficient depth to ensure complete removal of copper contamination,

The corrective action for this item ig the same as that indicated
for item 3 in the Program Deficiency Corrective Action section.

Specific corrective actions for other herdware deficiencies noted
were given on the gpecific nonconformance reports ia question,



