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SUMMARY
Scope:

This routine announced inspection was conducted in the areas of Design Chanaces
: and Modifications and enoineering/technical support activities,

Results:

Modifications reviewed by the intpectors were considered to be technmicelly
adequate. Fagineering has developed a prioritization process to prioritize
design che .ge work assigned to engineerina. This was considered a positive
effort w (ch should improve enzineering's ability to provide timely support to
the ple ¢. Engineering has generally provided adequate and timely resclutions
for ¢ .viation reports and potential probiem reports assigned to engineerinc.
However, the inspector noted one example with & deviation report involving the
low head safety injection pump where the resolution provided by croineering was
considered to be less thar adecuate. Station engineering was actively involved
end provided good support to the plant during effoerts to resolve problems with

' In the areas inspected, violations or deviations were not identified.
|
I

 EBRRRes g,
@ PDR

NN RN T a——T



{ the rumber one switchyard staticn service transformer. Licensee manacement has
‘g been active in their efforts to emhence engineering support by performing self
assessments of selected engineering activities and 1dentifying areas which need
improvement. The self assessment program was concidered a strength,



REPORT DETAILS

Persons Contacted

Licensee Employees

. Benson, Manager, Nuclear Engineering

. Benthall, Supervisor, Licensing

. Bilyeu, Licensing Engineer

. Erb, System Engineer, Nuclear Analysis

. Fletcner, Assistart Superintendent, Station Engineering

. Foster, Supervisor, Mechanical Design, Station Engineering
. Grecheck, Manager, "SI/NDE and Engineering Programs

. Hart, Supervisor, Quali*y (Audits)

. Kansler, Station Manager

nutsen, Supervisor, Nuclear Engineering Programs

. McManus, Nuclear Specialist

. Moore, Vice President, Nuciear Engineering Se-vices

. Morgan, Staff Quality Specialist

. O'Hanlon, Vice Presicent, Nuclear Operations

. Price, nssistant Station Manager. Nuclear Safety and Licensing

. Rodill, Senior Staff Engineer, Nuclear Engineering Program

. Sawyer, Design Control Engineer, Station Engineering

. Skopic, Staff Engineer, Siation Engineering

. Sowers, Superintendent, Station Engineering

. Sommers, Supervisor, Surry Corporate Licensing

. Staniey, Supervisor, Systems Engineering (Primary), Station Engineering
. Tolbert, Design Control Engineer, Station Engineering

. Turko, Supervisor, Testing, Station Engineering

. Whitt, Cupervisor, Civi] Design and Drawing Update, Stetion Engineering

Other licensee employees contacted during this inspection included
craftsmen, engineers, operators, and administrative personnel.

Other Organizations

P.

Liakos, Engineer, Stone and Webster Engineering Corporation

NRC Personnel

. Buckley, Licensing Project Manager, NRC/NRR

. Fredrickson, Chief, Projects Section 2A, NRC/Region 11

. Merschoff, Deputy Director, Division of Reactor Safety, NRC/Region 11
. Orr, Engineer, Reactor Systems Branch, NRC/NRR

. Jape, Chief, Test Programs Section. NRC/Region Il



NRC Resident Inspectors

#¥. Branch, Senior Resident Inspector
J. York, Resident Inspector

*Attended exit interview on February 28, 1992
#Participated in conference call on March 18, 1992
AAttended exit interview on March 19, 1932

Design, Design Changes and Modifications (37700)

The inspectors reviewed the design change packages (DCPs) and engineering
work requests (EWRs) listed below to determine the adequacy of the
evaluations performed to meet 10 CFR 50.59 reqguirements; verify that the
design changes were prepared and installed in accordance with licensee
administrative procedures and applicable industry codes and standards;
verify that changes were reviewed and approved in accordance with
administrative controls; verify that applicable operating documets were
revised to reflect the subject design changes; and verify that post
modification test requirements were :dequately spacitied. The following
modifications were reviewed.

a. DCP 91-031, Flood Mitigat ng Modificatiors {units 1 anJ 2)

This modification involved installation ot fSow limiting spray
shields on the expansion joints down stroam o, the motor sperated
isolation valves that supply service water to the bearing and
component cooling heat exchangers. The licensee's corporate Kuclear
Analysis and Fuels group performe” ar indsgendent plant examination
(IPE) for Surry. The IPE analysi- conciuded that the expansion
joints were vulnerable to & rup.ure resulting from a valve closure
induced water hammer. This des an ¢ ange decreases the
vulnerability of Surry Units 1 and 2 to « flooding event.

b. DCP 88-10, Regulatory Guide 1.97 Additions

During review of this UCP the inspectors noted that one of the field
changes (field ‘hange 5) essentially changed the entire DCP due to
problems identif’ec in the field with running cables through fire
walls and other obstructions., The inspectors questioned whether an
adequate field w ''.down had been done prior to preparing the DCP. It
appearec ti, { come of the problems e¢ncountered could have been
avoide. ¢ an adequate walkdown had been done prior to DCP
preparatiun.

¢. DCr 87-31, Letdown Isolation Valve Replacement
During review of this DCP the inspectors note? some administrative

discrepancies. The modification was implemented and the system
placed into service before the applicable document reviews were



completed. In addition, the items identified on the QA punch list
were not cleared in a timely fashion.

EWR 90-212, Containment Ventilation (Units 1 and 2)

This EWR involved various repairs made to the containment air cooling
system. Other repairs have been made to the system since 1988 under
other EWRs. Implementation of EWR %0-212 in conjunction with work
done in accordance with EWR 89-768 will attempt to bring the system
to full design operating effectiveness. EWR 90-212 is being
implemented over several refueling outages. Since this modification
was being implemented over several outt-es the inspectors verified
that the licensee had evaluated th. ..k scope and provided
pre-determined stopping points which allow for system operation when
Units 1 and 2 are operating and for continuation of work during
future outages.

EWR 91-080, Charging Pump Lubrication 011 (LO) System Piping
Replacement (Units 1 and 2)

This EWR involved replacing the charging pump 10 system carbun steel
piping and threaded fittings with stainless s..el tubing and swagelok
fittings. Maintenance foot rests were also being installed to
protect the L0 tubing during pump maintenance activities. The EWR
stated that experience had shown that the threaded fittings developed
leaks due to vibration and alignment of the piping to the speed
increaser gear after pump maintenance. The leakage of LO from the
charging pump L0 system had become a maintenance, safety, and ALARA
concern,

During review of this EWR, the inspectors noted that the EWR was
being implemented for charging pump 1-CH-P-1A. The inspectors noted
that several prnblems had been encountered during implementation
which resulted in deviation reports. Licensee actions to address the
problems appeared to be adeguate.

During review of the modifications discussed above the inspectors verified
that seiected design inputs were considered and adequately addressed in
the applicable modification packages. These included but were not limited
to seismic, Appendix R requirements, electrical load change review, piping
stress analysis, temperature and pressure reguirements, etc.

The inspectors noted minor administrative discrepancies during review of
the modifications. However, none of the discrepancies affected the
technical content of the modifications. During discussions with corporate
and site engineeritg managemert, the inspectors discussed the discre-
pancies. Engineering management acknowledged the discrepancies and stated
that the new station administrative procedure VPAP-0301, Design Change
Process, will address these discrepancies as well as cthers identified
during performance of the self assessments. A draft of the procedure was
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in the review and approval cycle. Violations or deviations were not
identified in the areas inspected.

Engineering and Technical Support

The inspectors reviewed various activities of Station Engineering in an
effort to assess the timeiin~ss and effectiveness of the support provided
to the plant operations and maintenance staffs for day-to-day plant
activities. These activities included involvement in deviation reports
(DRs), minor modifications (EWRs), work prioritization, and self
assessments,

The inspectors concluded from reviewing these activities that, in general,
Station Engineering provides timely and effective support., There were
examples where the support was considered very good and there were
examples where the support was considered less than adequate. Some of
these exampies will be discussed in greater detail.

a, Problem Identification and Resolution

The inspectors assessed Engineering and Technical Support involvement
in problem identification and resolution activities, Involvement was
assessed by review of DR and Potential Problem Report (PPR) programs,
and trending activities associated with DR's. Deficiency reporting
documentation assigned to ergineering was reviewed as far back as
January 1991. Resolution of identified deficiencies was generally
adequate.

Deviation Reports

The latest deviation tre d report available for inspection was for
the third quarter »~f 1991. From this report it was noted that a
maximum of 1172 open DR's existed in November 1990, and that number
was reduced to 215 by August 1991 (the last month covered by this
report). The number of backlog DR's, defined as DR's open greater
than 60 days, 'as reduced from a peak of 1055 in November 1990 to 96
in August 1991. Four-hundred and three routine DR s were generated
during the third quarter of 1991, of which 115 were assigned to
engineering. The trending data indicates that adequate attention was
being given to DR's and that a good effort has been made to reduce
the high number of open and backlog DR's that were seen at the end of
15990. Several DR's were selected by the inspectors for review which
demonstrated engineering involvement in problem identification and
resolution.

Deviation Report S$-91-0748 was generated by Quality Assurance (QA)
because of a failure to update drawings on Unit 2 which required
changes after major modifications had been made to cables in the area
of the reactor vessel head. Engineering reviewed this problem and
agreed to revise the drawings prior to the next Unit 2 refueling
outage.
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Deviation Report 5-91-1536 concerned the Unit 1 emergency service
water (ESW) pump (1-SW-P-1A) modifications and return to service. In
this case the ESW pump was replaced by maintenince o der a
maintenance work request with a non-ide .tical pump. This created the
need to perform modifications to the new pump which were not
anticipated. Due to time constraints and miscommunications the
modifications were started prior to an Engineering Work Request being
issued. Als> the pump was returned to service before a Technical
Review was performed. During discussions with station engineering
personnel, the inspectors were tocld that engineering became aware
that an EWR was needed to implement the modification after
maintenance had started to replace "“e pump and found that the pump
was not a like-for-like replacemen Engineering further stated
that, although the EWR was not issued before the work was started,
and the pump was returned to service before the technical review was
performed, the work scope was reviewed and approved by the Statien
Nuclear Safaty Operating Committee before the pump was returned to
service. The Engineering response to this DR was generally adeguate
and complete, once they were assigned the DR and became aware of the
problem. Additional input from Maintenance was still pending.

Deviation report $-91-0787 was written as a result of a failure on
April 18, 1991 of 2-PT-18.3D "Refuel’ng Test of the Low Head 5.1.
Check Valves to the Celd Legs" Rev. 1. During the test the Unit 2
low pressure safety in‘ection pump did not achieve the required 3400
GPM for the low head injection flow (LHSI).

The primary purpose of the test was to assure check valve operability
in the cold legs. The deviation was forwarded to corporate
engineering and a response was received which said that 3250 GPM was
acceptable. The deviation report was closed based on this response.

The inspectors reviewed previous periodic tests and noticed that
inconsistencies existed in at least one case where flow increased
when the RWST level decreased. This was contrary to the expected
decrease in flow as a result of the reduced RWST Jlevel.

The 1nspectors questioned both the fact that instrument error had not
been used to correct flow and the bases for changing the acceptance
criteria from 3400 to 3250 GPM.

The inspectors requested calculations to show what flow rates had
been used for the ECCS analysis. The licensee forwarded a response
to the inspectors' concerns after engineering had reviewed the LHSI
pump test data. The licensee restated the fact that the surveillance
test was not an ISI pump test designed to ASME Section XI standarus
to monitor pump or system performance. The inconsistencies in flow
measurements were attributed to ceveral factors which were not
apparent in the test. Specifically, the test did not record cavity



Tevel during the S injection phase end although level was monitored
guring the injection phase, these data were not used to adiust the
recorded §1 injection flow rates. These data were also recorded from
the control room vertice! beerd flow indicator which is marked in 100
GPM graduatiors, The recorded data did not eccount for the
recirculetion fiow, Licensee engineerine reeranined the recorded
data and forwarded it to the corporate engineering staff who stated
that the value of LHSI flow ic expected to reet the 10 CFR 50,46 peak
cied temperature limit.

The licensee responded that the reduction in fiow rate from 3400 to
3250 GPM was acceptable because the UFSAR defirec the flow rate as
3250 GPM with & head of 778 feet,

The inspectors contacted the licensee by phone after reviewing the
responss and were told that deviation report $-97-0371 was written on
March 6, 1992 stating that the test did not demonstrate the flow
required by the Nuclear Safety Analysis Group in their May 10, 1061
memo, Actual test results were inconclusive in providing valid S
injection fiow tc the cold less but that the minimum estimated flow
based on Z-PT-18,.30 test results is greater than the velue of LHSI
injected flow that is needed to meet the 10 CFR 50,46 peak clad
temperature limit.

The licensee perfermed a test on March 17, 1992 with & revised
version of 1-PT-18.30. The acceptarce criteris in this test was
based on a letter from corporate mechanical enaineerinc to the
systems engineer., The letter stated that the LHSI flow rates used in
the current LUCA analysis came froum a Store arnd Webster calculation
which does not consider recirculation in the LHSI flow model,
Mechanical Engineeriny used the flow model equatipgns frem the Stone
and Webster calculations to determine the recuired LHSI flow rates
for the RWST and RCS conditions for level in the RWST between 27
percent and 80 percent and pressurizer level less than or egual to EC
percent.,

Mechanical Engineering calculations showed that the cavitating
venturis control the LESI flow rate. A graph of requived flow
versus RWST level was provided with the letter end was used as
the acceptance criteria for the test., When instrument error

of 1.8 percent was taken into arcourt the flows did not meet the
acceptance criteria for the test. The measured flows for 1-Si-P-lA
at 46 percent in the RWST was 3165 GPM and the “Tow for 1-SI-P-18 at
50 percert in the KWST was 3181 GPM, The licensee then assumed a 1.8
percent instrument error which caused the flows to fall helow the
acceptance criteria.

A conference call was held on March 18, 1992, between the licensee
and NRC mapagcement tc discuss operability of Unit & LHED pumps. The
icensee indiceled that they had perfurmed sensitivity studies which
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indicated that the fuel temperature would increase approximately ten
degrees F as a result of the reduced flow. Licensee personnel stated
that, although calculations showed that the fuel temperzture would
increase due to the lower LHSI flow, there was stil) adequate margin
below the 10 CFR 50.46 peak ciad temperature value of 2200 degrees F.
This would add to the ailowable sta. wp of 50 degrees F before making
a 30 day report. The licensee has not reached the reporting leve)

The inspectors also reviewed the results of the Utah Research
Laboratory tests done on the cavitating venturies and noted that the
actual flow through the venturi was between four percent and six
percent lower than that indicated by the manufacturer. The
original testing done on the installed venturis was not available for
review but a Stone and Webster letter indicated that there was a 5.5
percent overflow on the installed test. The licensee is presently
reviewing all documentation and will prepare a letter with their
final position.

Potential Problem Reporting (PPR) System

The inspectors held discussions with licensee corporate enoineering
personnel concerning the PPR System. PPRs are handled ir accordance
with Nuclear Design Control Manual (NDCM) Procedure 6.°., Problem
Reporting System,

The PPR System is not a corrective action or commitmeit tracking

system. It is intended to providc a means to analyze and review

complex technical concerns that may be possible station deviation

reports. Corrective actions and commitment tracking a‘e handled by
other programs.

The inspectors reviewed documentation relative to PPRs for 1990,
1991, and 1992. Licensee records showed that there were 41 PPRs
initiated in 1990, with 11 PPRs resulting in deviation reports.
There were 53 PPRs initiated in 1991, with 11 resulting in deviation
reports. To date in 1992 there have been six PPRs, with two
resulting in deviation reports. There were two PPRs (91-032 and
92-004) which required modification work to resclve the concern. All
of the PPRs initiated in 199(~1992 have been cicsed except for three,
which are currently being worked,

Current Transformer Replacement

During this inspection the Inspectars observed licensee efforts to
resolve a problem that developed in une electrical power system. An
01l leak developed on the current transformer for “Phase C" of the
number one switchyard station service transformer in Surry's 34, 5kV
distribution system which supplies Bus number 5 Licensee personnel
toncluded that the continuing oil leak would eventually lead to
failure of the current transformer and the potential loss of the
number 5 Bus., Bus number 5 powers reserve station service
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transformers A and B which supnly Unit 1 and Unit 2 4160 V emergency
buses 1J and 2H respective

The inspectors noted site enginearing's immediate involvement in the
efforts to resolve this problem as they evaluated the safety
implications of various options discussed for replacing the leaking
transformer. Once the appropriate option was decided on, engineering
was also actively involved in developing the justification and
compensatory measures for replacement of the transformer. The NRC
verbally granted the licensee a temporary waiver of compliance from
Technical Specifications 3.0.1. tima requirements to allow replacement
of the current transformer. However, because the work was thoroughly
planned and scoped, minimal time was used for the work. The licensee
did not need the waiver because the transformer was replaced withir the
Technical Specification 3.0.1 time frame. This issue is Aiscussed in
greater detail in NRC Inspection Repor: 50-280,281/92-04.

PDuring licensee efforts to resolve this i1ssue the inspectors noted
that engineering's interface and communication with the various
station groups invoived in trying to resolve this issue was good.
The inspectors considered this to be a good example of enginecring
providing effective and timely support to the plant to resolve a
problem.

Work Prioritization

§-ation Engineering has developed procedure S$SES-2.09, Controlling
Procedure for Prioritizing Site Engineering Work. The purpose of the
procedure 1is to establish reguirements and guidelines for
prioritizing design change work assigned to Nuclear Engineering
Services (NES) groups at Surry Power Station.

The priority evaluation process utilizes six categories that are
considered when assessing an EWR request. Design Control Engineering
is responsible for ensuring that a completed EWR request evaluation
form is attached to all EWR requests prior to submission to the
Modification Management Review Team. The six categories that are
utilized are regulatory, nuclear safety, personnel safety, unit
capacity/availabiiity, operational improvement, and emergency. A
weight factor or category multiplier is used to denote the relative
importance of one category to the others.

The inspectors noted that Station Engineering is in the process of
reviewing the backlog of EWRs and DCPs and prioritizing the items in
accordance with procedure SSE5-2.09. The number of EWRs and DCPs in
the backlog is nearly 550. Licensee personnel stated that the review
and prioritization is scheduled to be completed by June 1992.
Engineering personnel stated that they plan to apply the
prioritization process to other wurk activities assigned tc Station
Engineering. The inspectors considered the licensee's efforts to
review and prioritize DCPs and EWR: (including all those that are
contained in the backlog) as ? positive action by the licensee to
ensure that modifications were being implemented appropriately.
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£, Self Assessments and QA Audiv.

Licensee management has been active in their eff-rts to enhance
ongunooring support by performin~ assessments of selected engineering
eitivities end identifying areas which need improvement. |icersve
management decided which activities received an assessment, The
ssseisments were performed by teams which consisted of quality
assurance and enginecring personnel. The inspectors reviewed
assessments performed for activities involving engineering change
vontrol, environmental aualification program, post modification
testing, and a maintenance follow-up assessment. The astessments
were thorough and detailed and fdentified arez of strength and
weakness. The inspect.'s held ciscussions with corporate and site
engineering management concerniny actions which have been taken or
proposed to wddress the findings identified in the applicable
assessments.

In addition to reviewing the sssessments and associatad corrective

actions, the fuspectors also reviewed actions taken by engineering to

address findings fdentified in site QA audit $-90-12. his audit

reviewed the design control program. Discussions with QA audit

personne! and review of QA followup documentetion indicated that

:?g!?ooring provided a good response and corrective actions to the QA
ndings.

Curing » ‘ew of this area and discussions with engineering
manageme; he inspectors noted that engineering management was
actively Tved and supportive of the self assessment efforts. The
inspectors nsider corporate and site engineering's role in the self
assessment program to be a positive indication of the licensee's
commitmeni to provide quality and timely engineering support to the
plant. The licensee's self assessmant program was considered to be a
strength.

Exit Interview

The inspection scope and results were summarized on Februar, 28 and
March 1§, 1992, with those persons ‘ndicated in paragraph 1. The
inspectors des ibed the areas inspected and discussed in detai) the
inspeciion res.'ts. Proprietary information is not contained fin
t' s report. Dissenting comments were not received from the licensee.

A corference call was held on March 18, 1992 between NRC (Region 11 and
NRR) management and Virgiria Power management to discuss gquestions
concerning operability of the Unit 2 low head safety inject in pumps after
the Unit 1 pumps were tested and did not meet the design basis flow rate
of 3250 GPM stated in the UFSAR. The questions raised by the NRC were
resolved dusing the telephone conference call,






