JUN 19 1285

MEMORANDUM FOR: R. D. walker, Director
Division of Reactor Projects, Region Il

FROM: J. G. Partlow, Director
Division of Inspection Programs
Office of Inspection and Enforcement

UBJECT: ASSESSMENT OF IMPLEMENTATION OF THE NRC INSPECTION PROGRAM
BY REGION 11 AT SHEARON HARRIS NUCLEAR POWER PLANT

The Office of Inspection and Enforcement described to the Commission in
SECY-82-150A the assessment of the implementation of the NRC inspection program
in cor‘unction with Construction Appraisal Team (CAT) inspections. Accord-
ingly, we have examined Region Il's implementation of the construction {nspec-
tion program based on the Octoher-November 1984 CAT inspection at Shearon
Harris. The results of the inspection were documented in Inspection Report
50-400/84-4] dated December 24, 1984, [he enclosure to this memorandum docu-

ments the results of our assessment of the construction inspection program
implementation,

In our review of the region's followup to previous CAT inspection findings ft
appears that there has been an unnecessary duplication of efforts. Such

efforts can be better utilized for direct followup and review of corrective
actions.

J. G. Partlow, Nirector
Division of Inspection Programs
Office of Inspection and Enforcement

Enclosure: Assessment
cc: J. Taylor, lE
Distribution
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1.

111,

REGIONAL CONSTRUCTION INSPECTION PROGRAM ASSESSMENT
SHEARON HARRIS (R-11)

SCOPE

e e

A Construction Appraisal Team (CAT) fnspection was conducted at the
Shearon Harris Nuclear Power Plant of the Carolina Power and Light
Company during the period October 1+12 and October 22 = Novesder 2,

1984, While the predominant effort of the fnspection team was devoted to
the hardware inspection, the team also evaluated the control of design

chan~es and corrective actions, In addition, an examination was made of
proje . construction controls, n

The purpose of this assessment {s to evaluate the implementation by
Region Il of the Construction Inspection Pro?raa. A further purpose ¢f
the assessment {s to make recommendations, {f necessary, to improve the
inspection program so that a comprehensive review of the licensee's
construction activities s covered by the Construction Inspection Program,

ASSESSMENT ACTIVITIES

A review was made of Region 11's inspection reports, SALP reports and
enforcement ftems of the Shearon Harris facility to identify those
deficiencies that were previously fdentified by Region Il (nspectors.

The inspection reports of 1975-1984, 1982 and 1383 SALP reports, open
{tems and violatiuns were reviewed,

The Executive Summary and Potential Enforcement Actions of the Shearen

Harris CAT inspection report (50-400/84<41) are provided as Appendix A and
Appendix B,

The inspection reports for 1983 and the 766 inspection ceta were analyled
and 1t was determined that spproximately 3280 man=hours of direct
inspection effort were performed by Regfon Il at Shearon Harris in 198).
The analysis of the reports and computer datas indicated that the
construction fnspection program was approximately 85 percent complete ot
the start of the CAT f{nspection., The tota)l man-hours and percent
completfon {s comparable to other construction sites and Reglonal totals
for the construction status of the Shearon Harris construction effort,

INSPECTION FINDINGS

A Electrica) and Instrumentation Construction

1. CAT Findings

°

1t was {dentified that some documents in the area of electrical
separation for raceways deviate from FSAR commitments. As @
result, installatfons exist {n which the required separation
has not been maintained between non+Class 1E and Class 1€
raceway components.




¢ Numerous deficiencies were fdentified in non-sefsmic raceway

supports. Their possible faflure could adversely affect nearby
Class 1E olectrica) components,

2. Assessment

The area of electrical separation has been found by the NRC CAT
{nspection program to be & source of problems for most construction
sites. The problems are caused by differing interpreiations of
codes and steandards by the NRC, architect-engineers, and utilfties,

°® The Ro?'on 11 office had provlousl{ {dratified a generic concern for
non-sefsmic racewdy support installat ons In Inspection Report
50-400/82-24 and ugdltod fn Report 7y-400/84<17. The CAT findings
provided additiona) detalils of hardware deficiencies,

3.,  Recommendation

The NRC CAT findings at Shearon Harr{s and other facil'tfes show
that utilities and NRC personne) are having problems properly inters
preting the requirements for electrica) separation, IE has recently
{ssued Information Notice No, 8511 to summarize the problems {denti-
fied by the NR" CAT program in this ares.

1€ will evaluate the need for additiona) inspection quidance in the
ared of nontselsmic components which may adversely affect nearby
equipment components,

Mechanica) Construction

1. CAY Findin

Deficlencies ware fdentiffed in the applicant's program to effec

tively fdentify and resolve hardware clearance problems in the areas
of piping and HVAC,

A programmatic concern was noted in the area of a lack of timely

verification of piping and pipe support location to original require-
ments.

Discrepancies wore fdentified In the area of mechenica) equipment
fasteners and connections,

Deficiencies were fdentified in the required wall thicknesses for
field purchased piping.

2. Assessment

The area of hardware clearance prodblems has been found by the NRC
CAT program to be one activity often left to be accomplithed late in

the construction phase. 1E inspection procedures do not address
this problenm,




-

1€ inspection procedures are considered adequate in the area of the
review of procedures to cover pipe and pipe support locatien verifi-
catfon. Several Region Il inspections have been performed in the
piping and support area and open {tems were {ssued concerning several

aspects; however, the timing of the location verification was not
addressed,

1€ inspection procedures are considered adequate in the area of
mechanica)l equipment mounting connections. A similar deficiency was
fdentified by Region 1l fnspectors (Inspection Report 83-13)
concernin? thread engagement of an anchor belt nut for & pump.

t

However, appears that additicnal regional attention is necessary
fn this area. ¥

The deficiencies in pipe wall thickness for field purchased piping
was brought to the NRC CAT inspectors attention based on findings
developed in the IE Vendor Inspection program. The findings {denti-
fied at Shearon Harris were provided to the Vendor Program Branch,

3,  Recommendations

0f The four NRC CAT f1nd1ngs fn the mechanfcal area, two areas are
adequately covered in the IE Inspection program, 1f properly
implemented. In the other two areas, IE will evaluate the inclusion
of provisfons in the IE inspection program to review the utility's
program for control of {nterferences and clearances and the IE
Vendor Program Branch {s considering the {ssuance of an

Information Notice regarding the pipe wall thickness problem,

C. Welding * NDE

1. CAT Findings

A number of examples were fdentified in which nozzle to shell welds
did not meet design requirements for vendor supplied tanks,

Several radfographic film quality def'clencies were fdentified.

2. Assessment

The deficiencies in tank welds and radiographic film quality are
mostly associated with vendor (off-site) supplied components, These
vendor problems are recurring ones at nuclear construction sites.

3. Recommendations

The recurring problems in vendor tank welding and vendor film quality
will be brought to the attention of the IE Vendor Program Branch for
thefr evaluation. 1E has fssued an Information Notice regarding
nozzle to shell welds in vendor supplied tanks.




Civi) and Structura) Construction

CAT Findings

Three areas were identified where concrete refnforcing steel had not
been placed in accordance with design drawings. 1In two areas there

was uncertainty among site personnel as to the actual design
requirements.

An area of improperly consolidated concrete was identified in one
beam.

Concrete expansion anchor bolts for non-seismic electrical system
components were found not to have the minimum embedment depth
assumed in analyses.

Assessment

0f the three cases of improperly placed reinforcing steel, one case
involved missing reinforcing steel and the other two were cases of
nispositioned reinforcing steel. The missing reinforcing steel
incident {s similar to occurrences fdentiffed by the applicant in
1979 and 1980 and for which a meeting in the Region 11 office was
held. The applicant's corrective actions, implemerted in 1980 to
ensure responsible personnel understand the design drawing
requirements, do not appear to have heen fully effective. In two of
the areas, the concrete had been placed after 1980, The current 1€

inspection procedures are adequate to cover this area {f properly
implemented.

The cne area of improperly consolidated concrete occurred in a
location which is fairly inaccessible. This finding {s considerec
to be of a relatively limited nature. The current IE inspection
procedures are adequate to cover this area.

The finding concerning the concrete expansion anchor bolts s

related to the finding regarding non-seismic raceway supportis
discussed in 11.A.

Recommendations

Although there fs 1ittle concrete work remaining to be performed,
there should be consideration of additional Regional attention in

the area of reinforcing steel placement. Current IE {nspections
procedures are adequate.

Material Traceat:lity and Controls

1

CAT Findings

Problems were identified regarding the traceability of fastener
materials.



- Assessment

This finding had been previously fdentified by both the Regfon Il
office and the applicant.

- P Recommendations

Problems in the traceability of fasteners have been fdentified by
the NRC CAT program at several sites. At the present time, IE
inspection procedures address materfal traceability only in each
technical discipline. Current procedures do not exist to cover the
programmatic control for material traceadbility, IE will evaluate
the need for additional {nspection guidance in this ares.

F. Design Change Control

1. CAT Findings

Some desfign documents were fdentified which have a large number of
unincorporated design changes.

For some fleld design changes, analyses and other backup documenta-
tion were not maintained as QA records.

2. Rssessment

Although the high number of unincorporated design changes created
few hardware deficiencies, there is a significant potential for
problems to occur in fnstailation and inspection activities. There
had been previous discussions between the Region Il office and

applicant in this area. Current IE {nspection p.ocedures are
adequate fn this area.

The case of background documents to field design changes not being
being mafntained as QA records s an fsolated incident and deals
with a minor aspect of the overall design change area. The
applicant will review their current procedures and make appropriate
changes. The IE inspection procedures are adequate in this area.

3. Recommendations

The Region 11 office should continue to ¢losely monftor work
activities involving large numbers of unincorporated changes to

ensure work {s being performed to all the latest drawings and
revisions,

The 1E inspection procedures are adequate in the design change
control area.




Corrective Actiuns Systems

1. CAT Findings

Audits {n the welding and nondestructive examination ares lacked
sufficient scope and quality,

- 8 Assessment

Current 1E inspection proceduras cover the general area of QA
audits, but do not specifically require & reviev of we'ding or
nondestructive examination audits, In addition, the review fn the
audit area wis directed by NRC CAT efforts in the welding area. The
applicant has stated that improvements are planned fn *his ares,

- | Recommendation

Current 1E {nspection procedures are adequate. As few actus!
hardware deficifencies were fdentified in the welding ares, no extra
monitortn? of the applicant's activities are recommended, except a3
norsal followup to corrective actions planned by the applicant.

OVERALL ASSESSMENT CONCLUSIONS

The implementation of the Construction Program inspection procedures at
the Shearon Harris sfte was satisfactory. Of the 14 CAT findings fdenti-
fied pr0v1ous\{. five were similar {n substance to ftems fdentified
previously by Regfon 11 {nspections., Of these 14 CAT findings, eight are
adequately covered in the Construction Inspection program procedures,
three are not, and three are consfdered to be in the ares of the Vendor
Program, It appears that additional regional attention fs required in the
areas of mechanical equipment foundation connsctions and concrete refin-
forcing stee! placement, Areas have been fdentiffed for evaluation by the
Resctor Construction Prograas Branch and Vendor Program Branch for pose
sible Inclusion {n the current inspection procedures.




APPENDIX A

EXECUT]IVE SUMMARY

An announced Construction Appraisal Team (CAT) fnspection was condusted at the

¢hoaron Harris site during the parfod October 1°12 and October 22 » .ovember
2, 1984,

Qverall Conclusions

L

llardware and documantation for piping, pipe supports/restraints, HVYAT,
structura) steal (including walding and nondesiructive exzmination fn thase
areas) and dams and dikes were generally found to ba in accorcance with
recuirenents and commftments, Howaver, the teaa d¢id fcentify the following
construction program weaknusses that require management attentfon:

1. Conflicts ware fdentified between desfgn inputs and 7SAR comaitmants

with regard to electrical cadle and racevay separation which resuited
fn separation deficiancies.

2. Mardware discrepancies were found in non-safsmic ftems fnstalled over
Sefsmic Category | ftems. Fallure of these discrepany non-sefsmic
ftems could adversely affect Class 1E electrical components,

1. Deficlencies fdentified In the area of interdisciplinary and pipe to
pipe ¢lvarances (ndicated that the fdentification and resclution of
these (nterforences were not befng effectively addressed,

The NRC CAT tean considered the direct {nvolvement and centrol by CPEL n
design engfneering and the extensive use of fleld engineers to fcentify and

resolve problens to be positive aspects of tho Shearon Harris construction
program,

flectrizal and Instrumantetion

Tho majority of the electrical and fnstrumentation samples examined met the
appropriste design and construction requiraments, The applicant's prograa for
(nspection of construction activities «nd mafntenance of Class i electrical
equipment appears to be effective, Construction and design deficioncies were

identified in several areas including séme ftems which will require additional
NKC review,

tome derign documents, which specify separation criterfa for electrical
raceway fnstallatfon, deviate from FSAR commitments. As a result, numerous
(nstallations exfst where the required separation batween Ken-Class 1€ and
Class 1 raceway components have not been maintained.




fecause of numerous fdentiffed hardware deficiencies in non-sefsafc racewey

supports, thelr possible faflure may adversely affect the abilfty of neardy .
Class 1 electrical components to perform intinded safety functions,

tne correctiva actions befng taken by the applicant cencerning problams assoct-
ated with fnstrumentation appear to be adquate although final actions and
approvals were not completed at the time of the HRC CAT fnspection,

voechaniea) Construction

Piping, pipe supports/restraints, concrete expansion anchors and KVAC supperts/
restraints were ?on.rally found to be in aszcordance with applicable crawings and
requirements, Ofscrepancies were fdentified with mechanical equipment founda-
tion fasteners and sliding end fnstallatiens, Noted ceficfencies of uncersized
wall thickness fn field purchased piping {ndicates that the fnsgection and
surveillance affort n this arca requires increased management attention,

Pregramaatic concerns were noted in two areas: (1) lack of verificetion of
piping and plpe support/restraint locatfon to original cesfgn regquirements and,
(2) lack of an ongoing program to effectively fdentify and resclve harcware
clearance problems carly fn the constructicn process, Both of these concerns
{nvolve practices that could result in extensive inspection, analyses and
rework efforts very late in the construction schedule, ‘

wolding and Nondestructive cxamination

Welding and nondestructive examination activities were general)y found to be
conducted in azcordance with the governing codes and specifications, Few
daficiencies wore fdentified by the NRC CAT {nspectors in this area. However,

a nutber of examples were fdentified where vendor supplied tanks did not meet
the design requirements for nozzle to shell weld refnforcement, and some of

the tanks support welds ware undersized, In the area of NDE, severa) frregulare

{ties fnvolving f11m quality were fdentified. However, the finfshed welds were
found Lo te accrrisdle,

Civil and Structura!l Construction 2

Construction quality and concrate material certiffcation ware fn general found
to bo acceptadble. However, three areas were fdentified where the refnforcing
stee) had not been placed {n accordance with the design drawings.

Ln area of improper concrete consolidation was fcentified In one of the beams
in the Reactor Auxiliary Buflding, After chipping out the concrete in this
arca, a vold was fdenttfied above the embedded plate and one layer of the
bottom reinforcement lapped at this location was placed to one sfce of the beanm
instead of being distributed across the bottom of the bean,

A number of non-sefsmic electrical system components located over sefsmically
quaiified systems which ara supported by unmarked concrete expansien bolts were
{dentified. Subsequent ultrasonfc testing indicated that the anchor bolt
embedment lengths were as low as 1 Inches. Also, tension and shear tests

pe: formed by CPAL personne) ‘ndicate that the factors of safety are spproxi-
mately 50% of recommended values.



arca,

Materfal) Traceability and Controls

In guners), the project materia) traceadility and control program was found to
Le acceptable, Preblems were identified regarding traceadility of fastener
raterfals, including large anchor bolts and equipment meunting bolts and nuts.
1t was noted that bath the epplicant and the KRC Region Il had previously

fgentified such deficifencies and corrective actions were fn progress by the
applicant,

Design _Change Control

Dnsign change control, including control of chapges to desfgn Jocuments, was
determined o be generally fn conformance with applicable requirements, A
nurber of miner, non=ganeric discrepancias were fdentified, none of which are
cunsidered significant, In the ares of document change control, the most
significant finding was the numerous unincorporated changes affecting many
documents, The most significant finding in the ares of doslen change control

{g that scme analyses and other backup documentation for fleld changes have not
been Jesfgnated as quality assurance records.

Correctivo Action Systems

in genaral the applicani's corrective acticn progrem was found Lo be accepte
able. However, 1t was evident that the scope and quality of audit activities
regarding nondestructive examination of welding were deficient and should
be improved. The applicant stated that Improvemants were planned {n this

Project Management

Project Management personnel and or?
that construction and startup activ

anfzation appear to be acdequate to assure
ties wil) meet qQuality requirements.




APPENDIX B
POTENTIAL ENFORCEMENT ACTIONS

As a result of the NRC CAT inspection of October 1-12 and Octeber 22<November
2, 1984, the following {tems have been referred to NRC Region Il as Potential

Enforcement Actions (section references are to the cetailed porticn of the
inspaction report):

Contrary to 10 CFR 50, Appendix B, Criterion III and the CPAL SKNPP FSAR,

Cesign Contro) has not been maintained fn that the applicant has fafled to

assure that applicable regulatory requirements for separation of Class 1€
and Hon-Class 1E electrical) racewdy components are correctly translated

into specifications, drawings, proceduras and fnstructions (Sections
11.8.1 and 11.8.2).

Contrary to 10 CFR 50, Appendix B, Criterion V, the applicant has failed

to fnstal) reinforcing steel to the tolerances shown on the design
drawing and specirications fn that:

a) The top reinforcing steel in beam 55-L-KZ {n the Fuel Handling
Building was fnstalled lly inch lower than shown on the rebar place-
ment drawing and was not {dentified cduring the inspection of the
reinforcing steel placement (Section V.B.1).

b) The bottom stee) on team 38 between column line FZ and the exterfor
wall {n the Reactor Auxiliary Building was placed on one side of the

beam {nstead of befing distributed across the bottom of thn b!lm
(Section v.B8.1).

Contrary to 10 CFR 50, Appendix B, Criterfon VII and the Shearon Harris
Plant FSAR, Chapter 17, the program for the control of purchased
materials a!roct1n quality was not effectively implemented to assure
that purchased piping was {n conformance with specified acceptance
criterfa and requiremcnts for pipe wall thictness (Section I11.8.1).

Contraiy to 10 CFR 50, Appendix B, Criterfon X and the Shearon Harris
Plant FSAR, Chapter 17, the program for inspection of activities
affecting quality was not effectively implemented in that {nspectien
programs did not assure that equipment foundation connections were
{nstalled in accordance with specified acceptance criteria and
requirements (Section [11.8.5).
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