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SURTECT: COMANGHE PEAX CONTIGURATION MANAGEMENT INSPECTION
(0=445/91-202; 50-446/91-201)

We are forvarding the report of the configuration managemert irspection (04)
conducted by the U.S. Nuclear Regulatory Cuamission (NRC) staff from

Noverber 18 through December 13, 1991, The activities imvolved are authorized
by NRC Operating Liowwse NPF-87 and Corstruction Permit CPFR-127 for the
Comanche Peak Bt 'm Electric Station, Units 1 and 2, respectively. At the
conclusion of the inspection, the taan discussed the firdings with you and
manbegs of your staff,

The inspection tean examined both design ard corstruction attributes and
revieved Unit 2 as-built camponents, systems, and structures to assess the
adeguacy of the design control progran and enswre proper translation of desigrn
requirenents, The tean fooused cn the residual heat removal (RHR) syster and
power dis rilaution systems for altemating aurent (ac) and direct current
(az). meunwﬂqmummtm
initiatives.

The tear detarnined that the Nlamt was staffed with capetent, knowledgeable
personnel who executed their duties in a professional manner and appeared
capacle of designing, constructing, and testing Comarche Peak Unit 2 in a
satisfactory manner, However, the teanm identified the foilowing deficiencies:
(1) mdtiple exarples of failures to verify or chack the adequacy of design,
(2) coponent cooling water (OOW) instrument air lines incorrectly run,

(3) failure to follow procedures during construction activities, (4) failure
to maintain adequate contrel of pipe swyrports during system flushing, and
(5) an exarple of improperly installing Hilti colt le material,
Although some deficiencies had implications for the cperating unit, the
affected Unit 1 equipment was detarmined operable after analysis.

The tear jdentified a number of field discrepancies. Although these f /
discrepancier were unrelated and did not seen indicative of programatic ‘ ;0
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Bruce A. Boger, Director

Division of Reactor Projects,
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Office of Nuclear Reactor Regulation
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unlike punchlist items, they had not been previously fdentified. When the
{tems vere brought to the attention of the lioensee, you often indicated that
there were followup programs in place to find such discrepancies. This late
in the program, we are concerned about your heavy reliance on room and gyston
programs to detect and correct piamt deficiencies. Scheduling
cmuld affect the quality of work if detection and correction of
defigiencies are deferred to the end of construct fon,

We are concernad with the nuber of exanples of fallure to verify or
check adequacy of the design (see Deficiency 50-445/91-202-01 and
50-446/91-201~01). Al none of the exanples found by the team were
individually safety significant, when viewed collectively they may be

indicative of a more pervasive weakness, We therefore request that you roview

this matter advise us as to what, if any, additional corvective actions
are planned. .

The team also no ed Neveral -tnn?th-. including the utility's prompt response
to new ic imsues the positive results of the "Team Plus" prograr,
The availability of lad :gtnuﬂm guidelines for pipe stress and pipe
support mxm andd 1y caloulations, the consistency of operating
procedures with design-basis assumptions, and the effective imtegration of the
site contractor organization were all considered strengths.

The BExecutive Summary provides no overview of the inspection and the

inspection report and the append provide a more detailed explanation of
the inspection effort and related indings.

You are requested to respond to this office within 60 days o infom us of the
action taken related to deficlency %0+445/91-202-01, 50-446/91-201-01 and both
wiresolved {tems identified in the enclosed inspection report. The NIC Fuion
IV office will issue any enforcement action that may result from this

In accordance with 10 CFR 2,790(a), a copy of this letter all its erclomuwes
wil' be placed in the NRC Mublic Document Roomt.  Should you Bave any guost jons
concemning this inspection, please contact me or Mr, J. D. 'Nloox, Jr.
(301~504-2965) of this office,

Sincerely,
A

Bruce A. m' L "'-‘wr

Division of Reacti  Projects,
I11/IVNV ¢
Office of Nuclear Reactor Regulation

Enclosure: Inspection Report 50-445/91-202;

50-446/91-201
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self-assessment effort. The team substantiated the licensee's methodoloay for
the conclusions drawn by its design and construction self-assessment effor .
The DiDs appeared well conceived and should provide a valuable tool for
control of the design configuration. MHowever, severa) individual errors ir
both syporting design caloulations and within the DBDs {rdicatad that
continued licensee attention wvas warranted to verily, in detail, tle inteorit,
of the design calculations and the DEDs.

The QU team was further concerned about the licensee's reliance on turncrc:
programs to detect and correct room and system deficiencies. At the tirme cf
the inspection, a large number of deficiencies had been identified and
accunulated on punchlists, but corrective action was being deferred until late
mmmmaimm!mmumwwrmMQumleted.
The turnover programs were also being relied on to detect additional
discrepancies of the type identified by the team. The teanm abserved that
scheduling pressures could affect the quality of work if deferred to the end
©1 construction. NRC Region IV is aware of th'. concern and plans to maintain
a close overview of the twrnover programs to verify their effectiveress.
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1.0 INSPECTION ORTECTIVES AND SCOFE

Noverber 18 through December 13, 1991, the U.S. Nuclear Reagulatory Cormissior
(NRC) conducted a configuration management inspection (OMI) at Comanche Fea)
Steam Electric Station (CPSES), Units 1 and 2. The tean consisted of eight
NRC inspectors, two United Kingdom Nuclear Installations Inspectorate
inspectors, two U,S. Department of Energy inspectors, and four NRC
consultants. The O team assesse’ the adequacy of the utility's self-
assessmant initiatives and capabilities, evaluated the imterface between tho
licensee and its fowr major contractors on site, and reviewed the adequacy of
the design, construction, and testing associated with the residual heat
removal (RHR) system and the ac/dc electrical distribution systems.

The inspection was performance based and the team concentrated on the
effextive Implementation of programs at all levels of the licensee's
organization, As part of the performance evaluation, the team observed
numerous work activities, including work activities performed durimg
backshifts and weekends, The team inspected design areas including mechanica)
systers and components, ac and dc electrical systems, instrumentation and
control systems, and civil and structural areas. In the field enviroment,
the team inspected testing: mechanical, electrical, instrumentation, and
control aspects: and various utility programs. The team reviewed related
documents and the applicable sections of the final safety analysis report and
technical specifications; the Westinghouse RHR system design calculations,
which formed the basis for system information contained in the design-hasis
documents (DBDe); and the Stone and Webster Engineering Corporation (SWEC)
calculations, which confirmed that the design of the architect/engineer
pertion of the system interfaced appropriately to meet Westinghouse design
requirements., Systerm drawings, operating procedures, abnormal operating
procedures, and emergency operating procadures pertaining to the RHR syste-
also were revieved to identify significant changes between the two units,

The team has characterized its negative findings within this report as
deficiencies, unresclved items, or cbservations. Deficiencies are the
apparent failure of the licensee to camply with a requirement, to satisfy a
wWritten comitment, or to conform to the provision of applicable codes,
standards, guides, or accepted industry practices when they have not been made
a legally binding requirement. Unresolved items are those involving a runcern
about which more information is reguired to ascertain whether it is acceptable
or deficient. Observations are items considered appropriate to call to the
attertion of licensee management even though they have nc apparert direct
requlatory basis, Deficiencies will be reviewed by the NRC regional office to
deterrine 1f any enforcement actions are appropriate.

The detailed inspection findings are discussed in Sections 2, 3, and 4.
Section § addresses the exit meeting. Appendices A and B provide sumaries of
the irepection findings and observations, respectively. Apperdices C and [
are lists of the exit meeting attendees and abbreviations.

2.0 DESIGQI REVIEW
The design review included an intensive review of the ac and dc power

electrical pover distribution system and a detailed review of the residual
heat removal (RHRE) system.



In the area of mechanical systems and components, the review included the
Unit 2 RHR system design for both the RHR and )ow-head safety injection modes
of operation; the hazard analysis and walkdown programs for high- and
moderate-energy line breaks and intermally generated missiles: design and
analysis of the support systams for the emergency diesel tors, as
part of the review to validate the licensee's integrated des assessrynt
the design and analysis of electrical area heating, vertilation, and air
conditioning (HVAC) systems, as part of the electrical power distribution
system functional inspection (EDEFI); and a review of design mxdifications on
the Unit 1 RHR and service water systems which were applicable to Unit 2 ac
well,

The electrical distribution system (ES) review included selected
calculations, procedures, and records of the ac and dc systems, inspection of
installed equipmont, and interviews with engineering and syport staff, 7T
tean revieved a sample of electrical design attributes at each voltage level
of the EDE, including verification of the reliability and stability of the
offsite (grid) power system, plant load calculations for the regulation of
voltage to electrical loads required for the safe shutdown of the station, and
the short circuit calculations needed for proper equipment ratings.

The tear also reviewed a sample of piping, pipe supports, and equipment for
corpliance with NRC regulations, design bases, and applicable codes and
standards.

2.1 Mechanical Systems

The licensee based its design and analysis of the Unit 2 RR systam on Unit 1
design documents, identifying differences to determine if charges were
reguired in the Unit 1 documents to make them arplicable to Unit 2.
DED-ME-2€0, "Residual Heat Removal Syster," Revision 1, defined the R~ gyster
design, and DED-ME-261, "Safety Injection System," Revision 1, addressed the
operation of the RHR system in the low-head safety injection mode. The tean
found that only minor differences existed in piping layout, node-point
elevations used in analyses, and other key design parametars. Therefore, the
design bases, system design, cormponent design, and system operation of the R4
system were essentially the same for both units.

Although Section 11.1.3 of DBO-ME-260 contained a list of the design
calculations that support the design of the RHR system along with a sumary of
the conclusions for each calculation and a list of the key assamptions, it did
not contain reference to SWEC calculations related to RHR system parareters,
such as net positive suction head and head losses under various modes of
operation. The licensee agreed to include same of the SWEC calculations
containing design information in the DBD. The licensee also confirmed tha
SVLC calculations irmportant to the design of other systems (e.g., safety
injection and reactor coclant systems) would be incorporated in the applicaric
DEDs. The team agreed with these actions.

2.1.1 Calculations
Instances of incorrect inputs and assumptions, inadequate calculationa)l

methods, lnaccurate calculations, and inconsistent conclusions with desigr
requirements are discussed below,

L0 ]



DED-ME-260, under the heading, "Fower Generation Punctional Requirements,

discussed the requirements of the RMR to cool down the reactor coolant syster
following a normal plant shutdown and gave the maximum heat sink temperat.:
as 95'F, which was inconsistent with the maximm heat sink tarperature of

102°'F defined elsevhere in the DRD
lower temperature Wsas in error and
DED update. The team reviewad the
action was acceptable.

The licensee determined that the assumed
agreed to make the correction in the ne.
results and determinad that the licernsec'c

Westinghouse Calculation FRSS/SS-TEX~1076, "Comanche Peak 1 & 2 Train Cooldor
Times," assumed a constant service water temperature of 102°F over the 24 t-
30 hours of the cooldown, rather than assuming an increasing temperature in
response to heat rejection to the heatsink. However, technical specifications
(TS) required the units to be in a cold shutdown condition within 36 houre if
We raximan service water terperature was exceaded. The licensee perfortee
Calculation FSE/SS-TEX-1€78, Revision 0, which assumad a worst-case soenario
©f one unit experiencing a design basis loss-of-coolant accident (LOCA) and
the other unit being shut down, The licensee predicted the temperature
increase on the basis of Table 4~4 of the study by J. E. Edinger Associates,
Inc., entitled, “"Hydrothermal Simulations of Camanche Peak Safe Shutdown
Irpoundrent." The ' nsee performed a new analysis that showed that two-
train cooldown of the nonaccident unit could be achieved., The team qQuest ioned
how the licensee would cope with a TS required shutdown of both units
similtanecusly if excessive SWS temperature ocowred. The licensee evaluated
this issue with an assumed failure of one train in the service water syster
and determined that single train cooldown could be achieved in 28 hours. The
licensee agreed to revise the Final Safety Analysis Report (FSAR) to correct
the cocldowm tires based on the revised calaulations.

Caloulation ME~CA-0250-3008 evaluated the capacity of the RHR suction relief
valves when used for low-terperature overpressurization and cold overprescure
rmitigation. However, the starting pressure used for the transient was 40¢
psig, which appeared to be too low based on a high-pressure alam set point of
415 pelg and an instrument ervor of 7 psig. The licensee stated that
Calculation RE-TA-CP1/0-021 enveloped the pressure ranges of corcern and
ajreed to supersede Calculation ME-CA-0250-3008 with RXE-TA-CT'1/0-021.

Calculation 16345-ME(B)-028 for Unit 1 .tablished the diesel generator intale
and exhaust system opera.ing modes And temperatures and the systam desiom
terperatures. However, the licensee did not consider if an extreme cold
weatlher terperature of 4'F would affect piping and support stress analyses.

@ licersee initiated a contract change notice to Unit 2 Calculation

~ME=0244 to include the lower temperature in the analyses. The licensee has
va.uated the effect of the lower temperature for Unit 1 in Stress Proble-
A=NPE)-D0-1-167A and found that the effect of the lower temperature vo-

2 graficant, Figure 2 of Calculation 16345-ME(B)=~306 listed emergency’
aiescl gencrator (EDG) fuel oll storage tank level set points that were
inconsistent with the actual level instrument set points. The licensee agreed
to change the figure.

L8] f"

o I SR | ]
;o

da

AT

&
-

h & ¢

ot

lculation ME-CA-0260-3118, which established the capability for full-flo
=eting of check valves in the RHR system using the refueling water storasge
voreturn line, did not provide the basis for the required flow rate of the
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RHR system used in the calculation. The licensee agread to revise the
caloulation to include the pruper technical specifications basis referene,

A LOTUS 1-2+3 spreadsheet calculation ertitled "DGPROFILE" was used for
terperature calaulations of the diese) generator building equipment roors.
However, Calculation 2-HV-0010/X-EB-302A-2 did not specify the equations used
in the spreadsheet calculations to allow design verification, The licenses
agread to perform a design verification of the spreadsheet camputation and
modify the calculation to include the necessary information.

Unit 1 Calculation 16345-ME(B)-337, which addressed the partially open setting
of the corponent cooling water outlet valves on the RHR heat excharger,
incicated that the adeguacy of the valve and actuator to withstand the flow-
generated forces on the valve in its partially open position needed to be
established. The calculation did not address the resolution of this guestior.
The licensee provided the team with correspondence that addressed the adequasy
of the valves and agreed to remove the requirement from the calculation for
further evaluation of valve capability.

Unit 1 Calculation 1€345-ME(b)=-305 erronecusly recorded the diesel generator
fuel clil trarsfer pop drawdown elevation. The proper elevation was confirmed
in other fuel oil transfer system calaulations and the licensee agreed to
correct the calculation,

The inspection team reviewed each licensee action associated with the above
noted caloulational errors and agreed with the licensee's action. The
caloulation errors indicated weaknesses in the design verification process ani
are exarples of Deficiency 50-445/91-202-01 and 50-446/91-201~01, "Failure 7Ic
Verify or Check Adequacy of Design."

2.1.2 Unit 2 System Design Changes

The team reviewed the heaters being installed at one of the air intakes to
each Unit 2 diesel generator room to alleviate the effects of extreme cold
weatlrer on diesel genera’>r operation and the fuel oil system cloud point.
The licensee planned to rely on the use of space heaters to maintain the
requisite EDG room temperature for Unit 1.

The tear also reviewed several design modification packages to ensure that the
modifications performed on Un.t 1 were also covered on Unit 2. These progra--
wvere considered satisfactory.

2.1.3 Electrical Area HVAC Systers

The electrical area HVAC systems were designed with two safety-related trair
each shared between Units 1 and 2. DBD-ME-J13, "Uninterngptible Power Supr)
Area Alr Conditioning Systenm," Revision 2, described that the camponent
cocling water control valves X-FCV-H1l6A and B (trains A and B) were operated
by a compressed air system with an integral safety-related carpressed air
torage tax for each valve to ensure that the valves fail in the open
osition, However, during a walkdown of both trains of the system, the tea-
aestioned the routing of the air lines from the storage tanks to the pilct
valves of the corponent cooling water control valve operators.
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values. All 14 caloulations were evaluated by the licensee and found to have
sufficient margin to accomodate the revised values. This cordition of usim
incorrect design temperature and pressure values is another exaurple of
Deficiency 50-445/91~-202-01 and 50-446/91-201~01,

In addition, the team cbserved that the piping directly upstregn fram the
pipima qualified by Calculation 2-0152, line mumber 3"=§1-2-033-2501R-1, wac
listed in "ACCESS" as having a design temperature of 300°'F rather than the
correct value of 650'F, The licensee issuad Texas (tilities Bvaluation (TU7,
Form 91050%]1 and the correct value was entered into the data base. The
licer.ee considerad this an isolated case of data imput error. The tear
agreaed with the licensee's conclusiaon.

2.2,3 Seismic Eguipment Qualiyication

The team reviewed a number of seismic gualification reports for ASME Class 1,
2, and 3 valves. Associated documentation and procedures relating to the
seisric qualification program also were reviewed. All were found acceptable.
The tean determined that the seismic equipment gualification of an explosion-
proof heater locati in the battery roams of Units 1 and 2 met the
requirements for seismic Category I equipment set forth in Section 3.10 of the
FSAR., However, in Ebasco Calculation Vol. IV, Book 52, the licensee usei a
weight of $00 pounds for the seismic support of the heater assembly in the
computer analysis rather than the weight of 1160 pouxs ~3 indicated in vendor
Drawing 66L. No justification for the use of the 900-pound wnight was noted
in the calculation., The licensee generated a ONE Form FX-91-1661 to address
the issue for both units and to correct the calaulation. There was sufficient
margin in the calculation to accommodate the increased weight and this type of
heater was not used elsewhere in either unit. However, this condition is
another exarple of Deficiency 50-445/91-202+-01 and 50-446/91~201-01,

2.2.4 Design Guidelines and Procedures Review

The team reviewed numerous engineering and design criteria guidelines and
procedures. Prooedures for design interface control were found effective. 1In
particular, engineering Procedures 2-EP-5,12 and 2-EP-5.13, which provided the
design criteria and guidelines for pipe stress and pipe supports, were
detalled and comprehensive. -

2.3 Instnmentation and Control

The inspection team reviewed scaling schematic diagrans, instrumentation
calculatios, instrument and control diagrams, procedures and Design Chanos
Authorizations with erphasis on the RHR and ac/dc power distribution syste-.

The scheratic diagrams reviewed had an average of four outstanding desicr
charge authorizations (DCAs) issued against each of them. Drawing E2~00C2,
Sheet 4, Revision CP-2, had seven DCAs that had not been incorporated.
Although the requirements of Procedure 2EP-5.05 stated that drawings will be
revised at the discretion of the responsible lead discipline engineer, the
team observed that the number of unincorporated DCAs weakened the
effectivencss of the diagrams and that consideration should be given to more
frequent revision of drawings with high numbers of outstanding DCAs,



Scaling Galcuiation Marual 1-SC-8800 definad the technical data for the
scaling caloulations to be performed for Unit 2 as well as the methodology and
format. The manual consisted of two parts, with 12 appendices to the second
parc of the manual. The appendices contained camposites of the signal
corditioning loops, linearization methodolagy, sguare-root corwvers , head
correction calculations, axd other technical methods. The actual scaling
calculations were predefinad as mxh as practicable.

At the time of the inspection, the licensee had completed three FMR Syster
scaling caloulations: two calaulations applied to temperature measurement and
one applied to pressure measurement, The three RHR system scaling
calculations (2-5C-58-01, Revision 1; 2-80-58~04, Revision 1; and 2-5C-58-02,
Revision 2) were derived from the corresponding Unit 1 calculations. The tear
determinad that these scaling calculations accurately defined the set points

for support of the RHR system operational requirements.

The design documentation, such as instrument scaling calculations, schematic
diagrams, instruwnt and control diagrams, procedures, and design change
authorizations (DCAs), indicatad to the team that RHR system instrumentation
and controls were adagquate to ensure safe operation.

2.4 FElectrical Distribution System

The electrical distribution system (EDS) review included selected
calculations, procedures, and records of the ac and & systems, inspection of
installed equipment, and interviews with engineering and support staff. The
tear revieved a sample of electrical design attrilutes at each vecltage level
cf the EDS, including verification of the reliability and stability of the
cifsite (grid) power system, plant load calculations for the revulation of
voltage to electrical loads required for the safe shutdown of the station, and
the short circuit calculations needed for proper equipment ratings.

2.4.1 AC Distribution System

DRI-FE-038, "Offsite Power System," described the two indeperdent offsite
povwer sources from a 138 kV line and a 345 kV line that interface with the two
preferred power transformers, XST1 and XST2. Each transformer has two
windings, X and Y, which feed twp 6.9 KV safety-related switchgear per unit.
The ¥ windings are the preferred power to the switchgear and the X windings
are the alternate source. In the normal operating lineup, XST1 supplies

Unit 2 and XST2 supplies Unit 1.

DED-EE-038 showed minimum and maximem voltages as 340 kV and 361 kv,
respectively, for the 345 kV line. However, the "Woltage and Reactive
Guidelines" docurented a minimum voltage of 335 kV. In addition, short-
circuit grid impedance was not described in the DBD. The licensee revised th«
DED to reflect minimum voltage of 335 kV and agreed that system parameters
should be coordinated with the offsite power groups and documented in the DBD
with their basis to provide source information for design engineers.

To ensure that design engineers had accurate design information to perfomr
short-circuit margin and voltage-prefile calculations, the team discussed
coordination and contrel of information regarding the offsite power parameters
with mambers of the engineering groups. licensee representatives stated that
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calaulations were performed anmually to demonstrate anremt configuration and
projectad growth, The licensee stated that overvoltage and undervoltage
conditions were regulatad with load tap changing (10C) transformers., When tho
voltage approaches an operating limit, the load dispatcher performs a manusl-
remote action on the LIC transformers for the affected area to correct the
voltage. The spokesman for voltage regulation stated that the guideline of
335 kV shauld not apply to Comanche Peak because minimm voltage history in
the Comanche Peak area was 340 XV. The licensee was in the process of
installing a device to monitor the switchyard voltages and telemeter the
information to a recorder. The licensee stated load flow calculations were
performed anmually and coordinated with the bulk power planning group that
performed short-cirouit studies,

The tear was impressed by the technical comunication within the licensee
organization and the overall level of technical understanding displayed Ly
participants.

2.4.1.1 Quality Assurance Audits

Quality Assurance Audit QAA~51-206, which stated that the SCOPE E electrical
calculations exhibited no major technical errors, referenced Calculation
16345-EE(B) =075 however, it was not actually reviewed by the licensee during
the audit., The audit report did not document the calaulations that were
revieved. The licensee issued a revision to the report during the inspection
and sumitted the auditor notes to demonstrate the auditors had performed a
technical review. The notes showed that one auditor's technical information
aiso had not been discussed in the report.

The inspection team performed a technical review of several applicable
calculations and the results of their review is covered in Sectjon 2.4.1.3.

The qualification record for an auditor showed that changes were made after
the date the record was marked completed., The licensee issued TUE Form
$1-2832 during the inspection to address the incarplete auditor gualification
document.  In addition, the licensee made the revision to the qualification
package during the inspection. The errurs in the gualification records are an
exarple of Deficiency 50-446/91-201-03, "Failure To Follow Procedures During
Construction Activities." A

QA 80-005 resulted in quality assurance (QA) personnel issuing three TUis,
Twe of the three were closed. The other, TUE 91-342, documented that the
appropriate corrective actions were campletad on July 3, 1991. Procedurally,
QA should have verified this TUE within 3 weeks: however, the TUE was still
open. QA explained that no one was available to perform the verification
because ¢f the Unit 1 outage.

2.4,1.2 Design Basis Documents

In DBED-EE-040, Section 4.7.2.9, the 125 Vdc control fuses were specified to be
a rinimmm of 30 arperes. However, the contimuous ampere rating for the
control wiring was less than the fuse rating. It was unclear how this
configuration will adequately protect the wiring during overload failures,

The licensee engineering staff responded that the fuse supplier recomended
the fuse size and there was no trend of adverse effects. Taking into

9



consideration the wire size and associated loads, the tean conours with the
licensee .

2.4.1.3 Qalculations

Caloulation 2-EE-0011, Revision 2, listed a large mumber of penetrations that
exceedad the limiting frequency to withstand as-designed fault corditions.
These penetrations were not designated as "confirmation required" jtems ir ti
calculation to ensure irmplemantation of the required corrective actions. The
licensee indicated that DCAs had been initiated to follow up this issue and
these DCAs were included on an appropriate pachlist., The team verified that
the DCAs were initiated and action was required prior to startup.

Unit 1 Galculation 16345-EE(B)-075 used 90°C for calculating cable resistance.
No basis was given in the DEDs for using the 90'C tamperature. The licensec
issued ONE Form FX-91-1545 to revise the calaulation, wsing a 25°C conductor
terperature.  Although the short-~circuit design margin will be higher after
the calculation is revised, the equipment rating for the switchgear was 70 2
and the results of the licensee's calculation showed the available short-
circuit margin to be 48 kA, Therefore, the equipment will have sufficient
rmargin,

Calculation EE-~CA-0004-3021 for short-circuit margin and voltage profile on
Unit 2 did not consider the resistance decrease for the 6.9 XV/480 V
transformer tap change. Again, the short-circuit design margin was high
enough 80 the equipment rating would not be adversely challenged. The
transformer tap change will be addressed in the next revision of the
calculation. In addition, no basis was given for using the emergency ratin
of 85°'C for calculating the startuyp transforrer resistance. Licensee
personnel concluded that the calculation results would essentially remain the
sane. The team concwrred with the livensee's conclusion.

Calculation EE-CA-0004-3018 tor Unit 2 system voltages showed that adequate
voltage would be available when both units are fed fram the XST1 transformer
and Unit 2 experiences a LOCA with Unit 1 at full load. The final results of
this calculation are pending the verification of cable lengths for Unit 2.

The team asked the licensee for the, cal:aulation or analysis that demonstrated
that the voltage drop margin was adequate for eguipment reguired to mitigate a
main stear line break (MSLB) outside contaimment., The licensee stated that n
documentation existed to demonstrate that there was adequate voltage margir.

During the inspection, licensee en,ineering staff performed a preliminary
analysis which snowed that the resistance of the cable had increased by

30 perent. This suggested the voltage drop had changed, but the voltage \a:
still sufficient to operate the equipment. The licensee agreed to formalize
the calculational results. The team found that the affected carponents ret
the contaimment pressure transmitter egquipment gualifications and the voltage
loop criteria for the transmitters to operate properly under accident
conditicns. The errors in the calculations indicated weaknesses in the desion
verification process and are further examples of Deficiency 50-445/91-202-01

and $50-44€/91-201-01.
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2.4.1.4 AC Distribution System Cormtrol Logic
(i) Shared 400 V Motor Control Centers (MOOs)
In FSAR Section 3.1.1.5, the licermee agread to camply with 10 CFR 50,
shar

General Design Criteria (GOC) S, mmtm the ing of structures,
systems, and camponents. However, the licensee had not evaluated jte

trarsfer system for the six 480 V MOCs shared between Units 1 and 2 wa.
energyized and ready to connect to Unit 2.

The tear reviewed the avtamatic transfer scheme and foud tha
no provision o prevent an auvtamatic transfer of a faulted 48
ocourting Gon loes of the preferrad power spply due to a fa
affectad shared 480 V MOC, The lack of imterlocks to prevent the
avtamar ic transfer of a faulted 480 V MOC from Unit 1 to Unit 2, or vice
versa, could potentially impact the operation of other safety eguiprent.
The licensee statad that the fault would only affect ane safety train (A
or B) and that the other train would be avajlable to perform the required
safety functions. Nonetheless, this appeared not to camply with the
intent of GDC 5, The licansee agreed to review the transfer scheme to
determine if design modifications were required, this item is unresolved
pending further NRC review (Unresolved Item 50-445/91-202-01 ard
50-446/91-201-01, “"Autamatic Transfer of Faultad Motor Control Oenters
Between Units"),

(2) EDG Controvl System

The EDC starting system was designed as a dual system, with each part of
the system having provisions to receive two starting signals. Ore signal
was dedicated to start the EDG on 6.9 kV Class 1F bus undervoltage
leaving all EIG protective trip functions operative, while the other
signal was dedicated to start the EIG if a safety injection actuation
signal was initiated, leaving only two trip functions oparative, (i.e

EDG high dxfferential current and engine M;'s‘pid). The team found t.ha'
the EIG starting logic was consistent with the !SAR ard TS, including TS
Arerdment 3, License NPF-87, issued October 4, 1, vhich deleted the
requirement for starting the UG upon loss of the pnf.rmd offsite power

2.4.1.5 Emergency Diesel Generators

In its self-initiated integrated design assessment, the licensee reviewed the
EIG loading, load sequencing, and voltage regulation and noted that a dynanic
analysis study was not performed as part of Calculation 2-EE-0014, Revision
However, the calculatxon tabulated all of the cumlative contiruous and motor
starting surgye loads (real and reactive) and canpared those loads with the
information in the EIG vendor factory qualification test report. The tean
performed a detailed review and confirmed that the highest combined continuous
and motor start swrge loads were bounded by the highest corresponding values
listed in the factory test report, which cbviatad the need for a dynamic

analysis.,
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Although the Class ummm‘twmwﬁ-myduiww
perform their intendad function, the calculat mal error ow is an exawle

of a failure to verify design adequacy (Deficiency 50-445/91-202-01 ard
50-446/91-201-01) .,

. The EDG backup protection relay caloulation did not demonstrate that B0
thermal limits would not be exceaded as & result of a potential fault
while the EDG was in a surveillance test configuration. The licensec
performad a supplementary calculation which determined that adequate
design margin was available. The primary transformer protective relay
setting meets the criteria contained in ANSI Standard C57 and Institute
of Electrical and Electronic Engineers (IEEE) Standard 242. The licensec
deronstrated that the protective relay characteristics, when considering
the effect of the secoriary protective devices in series, were
appropriatel y bounded by the transformer damage curve. The team agreed
with this conclusion.

In addition, the licensee determined that the EIG excitation system would not
be adversely affected by the extended exposure to a low output voltage
resulting from the postulated fault, This previously unanalyzed situation is
a further exarple of a failure to adequately verify and check the design ard
is a further example of Deficiency 50-445/91-202~01 and 50-446/91-201-01.

2.4,2 DC Distribution System Design Review
2.,4.2.1 Class 1E 125 Vdc Distribution System

The Class 1E 125 Vdc distribution system consisted of two electrically
isolated dc buses in each train. Each separate bus was supplied by a 60 cell,
125 Vdc lead-acid, calcium grid battery and two battery chargers, The two
batteries for each train were installed in a shared battery room that provided
adequate ventilation and protection from environmental hazards., The batteries
were connected to the de switchboare buses through fused switches, and the
battery chargers were connected to the same switchboard buses through
mechanically interloched circuit breakers. The interlock allowed one charger
to supply normal power vhile the second charger was a ready spare. The normal
battery charger supplied continuous power to the battery on float charge and

periodically provided a battery cell equalizing charge at a voltage close to,
but not to exceed, 140 Vdc. LB

The Class 1E 129 Vdc distribution system supplied emergency power to the
inverter power sources of the reactor protection system (RPS) and the Class 17
118 Vac control power subsystems and distributed power to other safe shutdom
control comonents. Each 125 Vde train supplied two 7.5 KVA inverters,
supplying two separate RPS channels and two 10 KVA inverters that supplied
separate 118 Vac buses. All irnverters were connected to the 125 vdc load
centers through molded-case circuit breakers. In addition, remcte circuit
breaker panelboards for the 125 Vdc distribution were supplied fram the lond
centers through 200 A fusible switching circuits.

2.4.2.2 Design-Basis Documents

DED~EE~044, Revision 4, "Design Basis Document, DC Power Systems," contained
different values than the corresponding values fram Unit 2 calculations,
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discrepancies with Unit 1 licensing camitments and at least one other DED.
For example, paragraph 11.1.3 litted several instances where protection
coordination was not achieved for Unit 1 although DED-EE-051, Revision 4,
paragraphs 4.1.8 and 4.1.15, required full coordination of protective devioces.
This DED also listed instances in which contaimment penetration sizing
requirements and voltage drop limits to Class 1E control devices were not ret.
This was discussed earlier in Section 2.4.1.3. The voltage drop issues were
found in conflict with the comitted requirements of Regulatory Guide 1.32 ard
IEEE Standard 308-1971. _he licensee corrected the Unit 1 calculations as
described below in Section 2.4.2.3. The licensee stated that the Class 1f
corponents subject to unsatisfactory voltage levels are only used in test
circuits that are not required to cperate during the end of the battery duty
cycle.

2.4.2.2 Short Circuit and Protective Device Coordination

The short circuit and protective device coordination calculations for Units 1
and 2 contained technical errors. The calaulation failed to consider short-
circuit test data of the battery vendor to determine intermal cell resistances
and voltages, The calculation incorrectly used a Thevenin-equivalent
representation based on the 140 Vdc equalizing charge voltage, which resulted
in using an unrealistically high intermal battery oell resistance in the
calculation,

In addition, the short-circuit cuwrrent comwibution for the battery charyer
was incorrectly assumad to be limited to 375 A by imtermal electronic control
during the initial fault current surge. However, because the bhattery charger
control elements are silicon-controlled rectifiers, current limiting control
would not be effective until the first zero crussing of the ac supply current
waveform is reached. This might take more than half a cycle depending on the
ac supply circuit time constant (X/R ratio). The team was concermed that the
small-frame molded-case feoder circuit breakers and feeder protection fuses
would attampt to interrupt bolted fault cuwrrents in a camparable time lapse.
Thus, the higher initial battery charger short-circuit contribution, combined
with the battery contribution, could resuit in excessively high short circuit
duty and /or loss of coordination between protective devices.

Class 1E 125 Vdu protective device coordination calculation for Unit 2
contained outstanding "confirmation required" items even though the 125 Vdc
systems had already been turned over to the group. The licensee indicated
that the "confirmation required" items were included in a startup punch list
to ensure their resclution.

The errors in the Class 1E 125 vdc short-circuit calculations is another
exaple of Deficiency $0-445/91-202-01 and 50-446/91-202-01. The affected
calculations and system configuration described in DBD-EE-044 were applicable
to both Units 1 and 2. The licensee implemented timely corrective actions to
avold affecting Unit 1 restart. The licensee prepared new short-circuit and
protective device coordination calculations and replaced the 200 A distribu-
tion panelboard supply circuit fuses with a type having slower blowing
characteristics in the high-current region. The new short-circuit calculation
correctly usaed the vendor's short-circuit test data together with the
applicable criteria of ANSI C37.14-1979 to determine the battery cell internal
resistance. The calculation showed that damage to the battery charger was
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pussible under high fault current levels under an initial swye in excess of
S600 A if the intermal rectifier protection fuses blew. IFEE 279 and IFTY 2
state, respectively, that fault induced damage to Class 1E systems should be
limited and that proper coordination should be maintained. This part of the
issue remains urresolved perding clarification by the licensee and/or the
battery charger verdor and is identified as Unresclved Ttem 50-445/91-202-07
and 50-446,/91-201~02, "Fotential Damage of Battery Charger due to High Fault
Qurrent . "

2.5 Civil amd Structural

Most of the civil and structural area calculations for Unit 2 were Unit 1
calculations, only if significant changes ocoocurred were the calculations
modified and verified to the original design for Unit 2 application. The tea-
reviewed DBD-CS-074, "Design Basis Document - Contairment Liner and

Penctrations, " Revision 3, September 29,1988 with DCA-84570, Revision 1,

April 1, 1989, These governed liner and penetration design. Several of the

Irpe'l and SWEC calculations demonstrated tha® the liner was adequately

designed.

The team additionally reviewed structural calculations associated with the
safeguards building reinforoed concrete design. The team concluded that the
reinforced concrete design was satisfactory and that the control of
confirmation required items had been properly acoomplished.

2.5.1 Design Modifications

The design modification package to install an access gate and platform for the
polar crane contained a minor discrepancy. Design molification M 89-249,
"Install Access Platform,™ Revision 0, July 23, 1990, referenced FSAR Section
9.1.4.3.2, Item 14, rather than Section 9.1.4.2.3, Item 14,

Other miscellanecus cable tray support calculations including, Impell
Calculation 0218~CT-0036, "Design Verification For Cable Tray Harwers
CTH=-2-13661, CTH-2-13662, and CTH-2-13663," Revisian 2, July 30, 1991 were
reviewad., These calculations contained a minor internal inconsistency on an
assumption regarding tray design weight that had no effect on the technical
conclusions.

The licensee had previocusly established a post-construction hardware
verification program (PCHVP) to provide a controlled methodology to address
the verification of construction attributes that had been a problem on Unit 1,
Several POHVP attributes were reviewed related to concrete anchorage edge
distance, contairnment liner overlay plates, and structural openings. The tea
concluded that PCHVP and associatad walkdown procedures were satisfactorily
implemented.

2.5,2 Indeperndent Design and Construction Assessment Program
The licensee had initiated two camplementary self-gisessment programs of

Comanche Peak Unit 2: the integrated design assessment (IDA) and the
construction assessment team (CAT).
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The 1DA was conducted by the licensee's Independent Safety Engineering Group
(1SEG) , and the results reported in ISEG Report IAR 91-09. The )icensee
performad a creditable job in self-assessment effort and spent a considerable
amount of time and resources. All of the IDA reviewers were technically
qualified for the task and each carried out a detailed, in-depth assessment .
However, there were areas in the IDA process that could have been handled
differently. For example, the IDA reviewer in the mechanical component area
should have resolved his findings during the IDA, instead of postponing the
finding resolution until the final plant design validation. The IDA report
did not indicate the entire socope of the assessment and did not state the
favorable findings as well as the negative. However, the overall qualivy of
the review by the IDA was very good.

2.6 Engineering Assurance

The engineering assurance (FA) organization consisted of only three people.
Project Procedure for Unit 2 2PP-1.01, Section 5.2.2, defined the EA
responsibilities as mostly relatad to documentation aspects. The EA
additionally (1) coordinated QA-related monitoring of engineering contractors
performing ergineering and design work, (2) coordinated the project and
engineering procedures to ensure adequate contractor interface and
consistency, (3) interfaced with project engineering management and other
engineering management personnel, (4) coordinated audits of engineerim
activities and followup of findings, (5) directed the development and
irplementation of training, and (6) handled the trending analysis.

On the basis of the EA-issued documents reviewed by the team such as meeting
notices, open item lists, and a self-assessment report, the team concluded
that the engineering assurance organization was performing well within its
assigned scope.

2.7 Conclusion

Design documentation and the design process in the areas of mechanicil systems
and components, instrumentation and control, EDS, and civil and structural
were acceptable. The operating procedures indicated the design basis was well
maintained regarding operator actions, which were considered a strength.
Although DEDs were comprehensive and would be useful for design activities,
improvement was needed in some cases. Certain calculational errors indicated
wealnesses in the design verification process; it appeared the licensee needs!
to foous more attention on design control, especially in the area of design
input. The pipe stress and pipe support guidelines, and the scaling
calculation program were strengths.

Although the 6.9 kV Class 1E bus control logic and the EDG control system were
adequately designed, an outstanding design concern remained in the unevaluated
condition of the automatic transfer scheme for 480 V MCC equipment between
Unite 1 and 2. Nonetheless, the offsite power system appeared very reliable
and well requlated. The team was impressed by the technical cammunication
within the licensee organization and the overall level of technical
understanding displayed by participants.

The design of the electrical systems for the dc distribution system was
acceptable. Although there were a number of concerms regarding the
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assunptions and o tent of same of the engineering calaulations, licensee
personnel were recegtive, responding with additional information when

requestad and making required corrections and improvements to the calculat iors
in a tirely manner.

3.0 CONSTRUCTION ACTIVITIES

The tean's field inspection consisted cof walkdowns in the areas of testing,
mechanical, electrical, civi! and structural, welding, instrumestation and
control, and material storage and cleanliness. The teat reviewed

10 CFR 50,55¢ and Part 21 reports, and the licensee's CAT assessment,
application of quality assurance during construction, and nonconformance
controls. The team verified agreement between the controlled drawings and the
installed plant configuration. The RHR system and the Seismic Category 1 and
I1 HVAC systems in the electrical auxiliary and EDG buiidings were inspected,
as well as the EDS and associated support systems,

3.1 Verification of As-Built Configuration
3.1.1 Residual Heat Removal System Walkdown

To verily agreement among controlled documents and accuracy of these documents
regarding field configuration of the RHR systam, the tean campared insta)lled
corponents to the piping and instrument diagram (P&ID) M2-0260, and to Brown
and Root plping system isometric drawings RH=2-RB-001-004; RH=2-8B-001, 00%,
008, 010-017, 020, 023-027, 030, 034, and 035, and S1-2-8B~005. In addition,
the team examined corpleted work packages RH=2-024-407-822R and 14-51-2-197-
151R-2 for a seismic support and for the refueling water storage tank (RWsT)
to the RHR systems, respectively.

The licensee had corpleted the majority of RHR system installation work.
Hawever, the long construction pericd had exposed same camponents to a
rigoro.. enviromunt, as evidenced by a broken flexible conduit. The licensec
had identified most damaged items on a punchlist. Some commodities, such as
pipe supports, did not meet the installation clearances, angularity, and
girble specification requirements of CPES-P-2018. In accordance with ACP
11.5, "Component Support Fabrication and Installation," these attributes wil)
be inspected during the systam twmover inspection. The associated checkliste
found in Section 7.0 of the ACP appeared corprehensive. Other inspection
rechanisms also existed to verify the installations, including QQP-MsS-917,
"System Release/Turnover Process for Construction®; 2PP 2.03, "“Roon/Area
Walkdowns, Access Control and Campletion"; 2EAP-001, "Commodity Clearance";
STA 802, “Acceptance of Station Systems and Equipment"; and STA 810,
"Acceptance of Roome, Areas, and Struct . vs."

The field configuration of RHR system camponents appeared to acceptably mect
design requirenents; however, in addition to the above mnoted conditions, the
inspection team noted several examples of failure to maintain system
cleanliness. [hese examples are discussed in Section 3.1.3.
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3.1.2 HVAC Systam Walkdown

Major of the seisnic Oategory 1 HVAC system, located in the
electri equipment and train A EDG roams, were found installed comsistent
with the applicable drawings (M2-0654B, M2~0658 A and B and M2~0659) .

The seismic Category I1 ductwork in Roam 100 at the 852-foot elevation of the
Unit 2 electrical safeguards building (Drawing M2-654) was partially insta)led
at the time of the inspection. During its constructability review, the
licensee had identified an interference problem hetween the duct and a conduit
support,  Work on that section of ductwork was an hold perding modifications
to the conduit suypport and charges to the ductwork and support design
docunrlxts. The tean fourd the axamined ductwork had been satisfactorily
installed,

3.1.3 Diesel Systems Walkdown

Majcr camponents in the EDG fuel oil system and lube 0il system were fourn
installed in accordance with P4ID M2-0215. Other than an open and uncapped
pnegmatic line to the fuel shutoff cylirnder, camponent material conditions
appeared acceptable.

The jacket water systen for the Unit 2 train A EG wau in good material
condition with major system camponents in their proper locations, although the
pressure sensing line from the jacket water header was open and uncapped. In
addition, a k=-inch stainless steel tube that provided continuous air venting
for the engine water jacket purp discharge was strapped to a large bore pipe.
This method of securing the tubing appeared guastionable because CPES-1-2007,
Section 2.0.3.8, "Installation of Piping/Tubing and Instrumentation,"
specified that "all tubing should be routed and protected so as to minimize
possible physical damage." The tubing serving the same function on the Unit |
diesel was routed in a more conservativ: manner, theieby providing a greater
degree cf protection,

The licensee's craft personnel exhibited proper control of muterial conditions
during refurbishment of the diesel shaft driven lube oil purp.

The material condition of the starting air system for the Unit 2 train A EIG
also was good, I addition, the licensee had identified a configuration
deficiency in Units 1 and 2 involving the amission of a A-inch drain line,
which could affect successful starting of the Unit 2 train A EDG. The
licensee's onrrective actions, addressed in letter TXX-B89845, were
comprehensive and corplete.

Although work related to modifications and refurbishments of the areas
inspected was still in progress at the time of the inspection, the major
components were completed. The Unit 2 train A EIG system, roam, and area were
released to startyp for implementation of the turmover walkdown.

During a QA audit of the room and area turmover walkdown of the diesel day
tank room, 29 items were identified that had not been recorded on the turmover
punchlist. Although the licensee determined that the identified items would
not have compromised plant safety or operability, it agreed to assess the
generic implications of the walkdown process, as described in TUE 91-2778.
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During walkdowns of the RMK and EIG , the tean found several evanyles
of lack of control over gystem cleanl that were contrary to construction
specification requiremerts. This is an example of Deficiency 50-44¢/
91-201-02, "Failure To Follow Proceduaes During Construction Activities. "

The licersee correctad the individual corditions and wrote TUEs $1-3017 and
3018, The licensee also agread to perform (1) a 100 percent walkdown from
Decamber 11 to December 19, 1991, to identify deficient material conditions
and (2) randam evaluations of the regular material conditions surveillance
program, The licensee further agreed to ewhasize in m=nagemant meeting: the
importance of problems with maintaining system cleanliness and stated it vould
consider disciplinary actions, if necessary.

e team identified a number of field discrepancies. Although these
discrepancies were unrelatad and not indicative of any adverse programmatic
trend, they had not been previously identified in the utility's punchlist,
When the itams were brought to the attention of the licensee, the 1!ocersec
often indicated that there was a followp program in place to find such
discrepancies. The licensee's heavy reliance on tumover programs to detect
and correct deficiencies is identified as Cbservation 50-446/91-201-01, "Heavy
Reliance on Tumover Programs."

The team noted an inconsistency between flow indication on Drawing BRP-RH-2-
SB-023 and installed valve 2-RH-8734A. The licensee determined that the valve
was installed correctly in accordance with a componert modification chart
(M) written against the cortrolled drawing. However, the O had rnot been
incorporated in a cubsequent revision of the drawing. The licensee wrote a
TVE form and initiated a drawing correction. Review of several other drawina:
indicated that the licensee was effectively controlling design changes and the
onission of *he (MO appeared to be an isolated ooourrence.

3.2 Testing Programs

The team reviewed system flush plan procedures for adequacy ard abserved in-
progre_s RHR system flushing, The flush test procedures (2RH-L800-02A/B) did
not require the measuring and test equipment (MATE) used during the test to be
recorded and did not provide cbjective evidence of naminal design flow rates
in portions of the system and did not give instructions for flushing
Lstrumentation root valves and some vent and drain valves. These
deficiencies exhibitad the licensee's noncampliance '"iln {ts procedura)l
requirements,

Although these procedural weaknesses did not invalidate the flush tests
previously performed, they called into question the auditable quality of the
test records. The startup test engineers indicated that the initial intent of
the flushes was to verify the previously completed RHR flushes satisfactorily
completed in 1985 and 1986. In addition, during the reoently performed flush
testing, debris was found in the strainer screens. The type of debris was
typically dimensionally small and representative of ¢¢ ris possibly introduced
during work activities performed on the system subsequent to suspension of
Unit 2 work activities. The team's review of modifications performed on the
safety injection and RHR systems showed that a number of vent and drain valves
had been installed during the interim period, which could have introduced th
debris,
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Th licensee's quality assurance (QA) staff had performed surveillances of
prerequisite testing activities associated with flushing. During its QA
surveillances performad in and Octaber 1991, the licensee also
identified the same deficienc notad albxwve and other similar weaknesses, As
a result, the startuyp egineers initiated a mumber of TUE forms and a flush
plan review panel. The review panel made a flush matrix to identify eysten
piping requiriry flush reverifications, and the m ineers revised the
affected RHR system flush plans to correct the notad deficiencies. The tear
considered the licensee's efforts in (1) identifying .uuu deficiencies
associated with other flush plans, (2) evaluating the need to reverify some of
the flushes, and (3) correcting the cwrrent prooedures to dispose of the noted
deficiencies to be responsive to the team's owoerms. This item is {dentified
as Observation 50-446/91-201-02, "Adequacy of Flushing Program,"

During RHR flush testing, the team found a mumber of rigid pipe suyorts and
spring hangers had been removed from the piping. In same instances, temporary
pipe supports had not been installed. The piping analysis engineers had
walked down the system before the system's release to startup and had verified
all rigid supports were installed. The team abserved five instances irn which
personnel had removed piping supports and not provided tamporary supports., In
some instances, a length of excessive unsupported pipe span resulted, The
startup group subsequently identified three additional missing pipe supports.
This condition is identified as Deficiency 50-446/91-201-04, "Failure To
Maintain Adeguate Control of Pipe Supports During System Flushing."

In response to this condition, the licensee initiatad a mumber of TUE forms
and addressed the issue from a programmatic/repetitive aspect. The startup
engineers wvalked down the service water system to see if similar conditions
existed on a system that affected Unit 1. The licensee identified the syster

was properly supported., The licensee believed the cordition was isolated tc
the RHR system.

3.3 Safety-Related Piping

Piping installation work activities were cbserved by the taam and were found
adequate. Controle were in place for filgp, grinding, welding, and
maintenance of material cleanliness standards,

The team verified that the piping was installed and inspected in accordance
with the applicable specifications,” drawings, and procedures and that the
procedures were adequate. Further, the team verified that discrepant
conditions identified by craft and the quality control staff during the work
activities were adequately resolved.

With the exception of not maintaining material cleanliness standards, the
quality of craft work appeared acceptable. Work activities abserved durimg
backshift periods appeared well controlled and coordinated.

3.4 Concrete Expansion Anchors

The team used criteria from CPES-5-2001, "Specification for Structural
Embedrents, " and QQP-CV-10%, "Construction Procedure for Structural
Embedments, " and Drawing $2-0100 to perform walkdowns. The team inspected 110
bolts in a single room for anchor marking, washer installation, anchor skew,
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3.5 Field Work Activities
The seismic Category I platform, located above the instrument thimble guide

tubes, wvas assambled and constructed in accordance with design specifications.
Drawing OWD PF-RBO1S3I3784~RE21531 and the seismic Category 1 welding record
indicated that all required welds were sucessfully campletad. The licensoc
had adhered to Cosstruction Specification CPES-§-2006 for grating
requirements. The training records indicated qualifications were camplete for
each person performing actual work on the structure fabrication. The civil
and structural construction work performed on the seismic Category 1 platforn

was very good,

The teanm reviewed work documerted in CWD MS-KB-15SE832 concerning the
fabrication of the Unit 2 equipment hatch cover, which included welding
inspections, and the guidelines discussing the acceptance criteria for visua)
weld verifications. The structural steel field fabrication work of the
equipmant hatch cover was found to be carpleted and awaiting concrete
placement. All welds had been adequately reinspected in accordarce with
Procedure NC1G~01, Revision 2, "Visual Weld Acceptance Criteria for AWS
(American Welding Society) Structural Welding at Nuclear Power Plants," and
unsatisfactory welds identified by licensee QC inspectoys had been repaired.

DCA-93469 addressed the lack of stiffness in the RHR heat exchanger vesse)
support system and the potential for overstress in the joints of the
foundation support structure. Craft personnel had procedures available at the
work location, were well informad about the scope of work, and abserved hold
points appropriately.

Craft personnel also installed fire retardant sealant (Bisco sealant) in the
piping penetrations between the emergency core cooling system (BOCS) valve and
containment penetration rooms in accordance with applicable procedures and
obtained sealant samples f. - QC verification,

3.6 Adequacy of Construction Documentation

Construction Specification CPES-H-2019, Section 4.10.1, provided adeguate
fabrication, installation, and corstruction requirements of dimensional
tolerances for the HVAC systems and supports. This section of the
specification also was used as a requirement in a number c® other construction

specifications. The muimid in Section 9.2.1.4, 5, 6, and 7
also appeared to meet industry

The criteria for dimensional tolerances used to install HVAC systems and
supports were primarily taken from the licensee's cable tray hanger
measurement tolerances. The cable tray tolerances, given in Specification
THE-FUM-CS-001, Revision 5, were compiled during an industrywide study. The
study was performed by a task group of the Pressure Vessel Research Cormittec.

Calculation M-69, job 0210-041, assessed the use of cable tray tolerances fo:
HVAC system tolerances and found the application to be generally more
conservative., Given the scope of research undertaken by the licensee, it
appeared the use of Section 4.10.1 by craft personnel is appropriate.
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Construction Specification CPES-5-2006, Section 4.4.2.2, which provided the (¢
inspection attributes for the visual inspection of welds, appeared to contain
acoeptance criteria less conservative than the AWS guidelines. However,
Procedure NCIG-10, Revision 2, "Visual Weld Acceptaive Criteria for Awe
Structural Welding at Nuclear Power Plants," as camitted to by the licersee
ha? been acospted as a technically acoeptable approach for visual inspection
of structural weldmants by the NRC. The QC inspection attributes listed in
Section 4 of the specification appeared adequate.

3.7 Electrical Systems Field Review
3.7.1 Switchyard Walkdown

The team performed a walkdown of the switchyard including the 34
138 XV relay houses. No deficiencies were identified in the 345 KV
switchyard, However, fuses were found missing in primary and backup potentix)
transfer circuitry as well as emergency lighting circuits in the 138 kV relay
house,

Preliminarily, the licensee ascertained that the fuses were never installed
during the original equipment installation in 1988 or that the fuses were
removed for acceptance testing, during the installation of a new digital fault
recorder. Although the licensee determined that the missing fuses could not
cause a loss of the 138 kV transmission lines, it agreed to the following
corrective actions:

(1) immediate replacement of the missing fuses

(2) inspection and verification of circuits and equipment in the 138 kv
substation (This task was campleted prior to the exit meeting and no
other deficiencies were foud.)

(3) procedure revision (procedure OWI-104-18) to include operator rounds in
the 138 kV relay house (Previously, rounds were made only in the 345 kv
house. )

(4) conduct of a training session with Fort Worth Transmission personnel

(including division personnel) reemphasizing the safety significance of
work performed in support of Comanche PReak

reissuance of a switchyard responsibility letter discussing
organizational responsibility for switchyard work (The letter will
emphasize the importance of keeping CPSES informed of work that could
affect plant operations.)

,\
w
e

The safety review, root cause analysis, and resulting corrective actions by
Comanche Peak and the Fort Worth Tranasmission personnel adeguately resolved
the 138 kV fuse issues.

The team also found water accumulated on the floor of the 138 KV relay house,
which would cause moisture intrusion into the relay campartments and
degradation of protective circuitry. Also, the HVAC system was found de-
energized, preventing proper ventilation and removal of hydr.gen generated by
the lead-calcium batteries located in the associated battery rooms, The
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licensee Mmm.mdmmumnmm which

was the source of water inside the 138 XV substation, and agreed to revise the
operator shift round procedures (OWI-104-18) to include the 138 KV substation.
These corrective actions satisfactorily resolved the team's conoemmns.

3.7.2 6.9 KV Switchgear

The interiors of switchgear 2EAl/Qubicle 11 for ED/G breaker 2BG) and
2EA2/Qubicle 2 for ED/G breaker 2BG2 were in good condition. OCabinets were
properly labeled with permanent device nameplates installed that identified
components inside and outside the switchgear. Fourdation supports and cabinet
welds and electrical components, such as fuses, terminal blocks, and
terminations, were in an acceptable condition. Linkage for the main breaker
disconnect switch and oell switch operation functioned properly. Undervoltase
and time delay relay settings matched those specified in FSAR Section 8.1 for
the preferred feeder breaker for transformer XST2 to 6.9 kV bus 1EA] (Unit 1)
and XST1 to 6.9 KV bus 2EA] (Unit 2). No deficiencies werr identified in this
area,

3.7.3 480 V Motor Control Centers

The team performed visual examination of the 480 V MOC campartments associated
with selected RHR equipment. MCC 2EB4-1 bucket 27 for load motor-operated
valve (MOV) 2-8B04B and MOC 2EE2-1 bucket 2F for load MOV 2-8809B and
terminations, terminale, and fuse blocks appeared in good condition. No
deficiencies were identified in this area.

3.7.4 125 Vdc Distrimbution

The licensee responded that Class 1E batteries for both units were inspected
for battery electrolyte level and temperature on a weekly basis by electrical
raintenance under the surveillance program. No deficient conditions were
ident_lied for Class 1E battery roams, battery chargers, inverters, and
selectad procedures for Unit 1.

However, a discrepancy was identified between the Class 1E battery duty cycle
values in service test Procedure MSE-S0-5702 for Unit 2 battery CP2-EPBTED-0)
and those in the sizing verification Calculation 2-EE-0005, Revision 1.
Originally, the licensee intended to use the same duty cycle for the batteries
of both units; however, new batterijes were procured and installed for Unit 2
ard therefore a new battery duty cycle applied. The licensee said there was
an amendnent under development to FSAR Table 8.3-4, "125 Vdc Class 1E Battery
load Requirements," to address the new battery duty cycle for Unit 2. In
addition, the licensee will revise Service Test Procedure MSE-S0-5702 to
retlect the new battery sizing verification.

Train A battery cell 46 was found filled a § inch over the electrolyte high-
level=line and several train B battery cells (cells 24, 25, 28, 33, 29, 4%,
and 50) were below the electrolyte low-level-line, although the cell plates
were not exposed to air. The licensee stated that it will monitor the
situations on both batteries and that it will correct the low electrolyte
corditions for the train B battery cells via Startup Deficiency Report

(SDR) 1419. The licensee also will monitor the situation during equalization
to preclude a potential overflow of electrolyte from the cell jar.

24



: “ard was found unattached for train A batte)

(esast) reack CPTEPEVTD-0. Wye *wl and & Pange bult was fourd bant on @
r Quct T Lioersee | alv ganerated SMR 1422 tO repalr an
SVE rom 91+-3122 W orrect the HVAC bolt U

In addition, & selsanic el

Parper guard and ]
damaged Auring post-irnspaction room constraction act

Orerated Valves

reviev effort the taan Vie

argd exanined the Limitorgu

Sociatad )limit
report O )
SEries NAMD lin
This design chang
wefilled pheanol i
Aallablé e 1.ioen
talied phenclic part U

as servioe factor, horsepower, voltage, an

pornded to electrical luad dravirgs and

sorepancles were idemtified during the M

tray~to~tray, ool
7. Gerarted fron

w 1.7% ReVisicr

al separation

\n the cal

108NS 1Y AoOoment Charnoe the 1.
Of barriers reuired for protectio
charges will reduce (1) power A
A=A mirdmam seoarat o
located above a tray
O o barrier and 1

AITIRE ey exist

reguestead the use ¢

NRC acoeptance ©
{ the FSA

(e that




deficlencies through the ) {oenses's comodity clearance process, and it is the
tean's understanding that these cable trays and conduits are to be reworked or
exepted by an engireering analysis,

4.7.6.2 Electrical Termirations and Raceway-.

Drawing E2-0173 indiceted that the tarminations in 6.9 XV abicles 2EA1-04 an
2EA2-10 ard in the remote shutdown transfer panel for cables BO200007,
E0204370, E0204438, E0204371, and BG200034 were landed on the appropriate
terminals, The receways were installed and labeled correctly.

1.7.6.3 One-Hour Filre Rated €00 V Fower and Oomtrol Cable

CPSES FSAR licensisg dooument charge request mamber SA<91-05), proposed ihe
ase of l-hour fire rated cable (Firezone R) to meet the safe shutdown
requirements of 10 CFR Part 50, Nperdix R, The Firezone R cable was
constructed of & contluously welded corrugatad 12-mil-thick stainless stee)
sheath with high-temperature nickel-clad conductors, glass braid jacket, an
silioon rubber insulation., However, a review of the proouremant specification
and the vendor's (Rockbestos) Qualification Report (QR) 9601 for the

Firezone R cible revealed several issues further investigation. The
procurement specification (CPES-E-2027, Revision 1) stated that the propose
cable did not meet the requiremert of 17 CFR Part 50, Apperdix R, The cable
was required to have a 1-hour fire rat ard remal) Aamage free. In
addition, the revised procurement specification specified a vertical flame
test be performed one time on unaged cable anly, while IEEE Stardard 303
1974, Section 1.3.5.2, “"Aging," requised tyre testing for design-basis event
coditions (such as fire) for both non-aged and aged samples.

Basad on discussions with construction persannel in the field, the tear
expressed concermn over possible crimping damage during armored cable pulling.
QR=9E01 revealed that pristine cable had been used Aur testing and the
testing did not acoount for the slightly degraded corldition of the jacket that
could result from damage during inetallation. At the time of the inspection,
no cable of this type had been pullad. he licensee conterded that the new
proposed pulling procedure will alleviate this conarn. The tean revieved the

1s to be incorporated into the new procedure and agreed if properly
implemented the cable vould not be crimped.

QR=9801 also used a generic LOCA prefile (IFEE Stardard 323) and did not
consider other emvirommental conditions that may be more limiting such as
atrospheric ama wnermal effects associated with direct exposure from a Mo10.
In addition, the verdor had not tested the Firezone R cables to the typica)
standard radiation dos ¢ 200 millirads for oambined background and accident
radiation. The Firezone .. cable sanples “ere subjectad to only a radiation
dose of 50 millirads., Qk-080] stated that because the cable is always
ghielded by an amored sheath or by a metal conduit, 90 to ©9 percent of the
beca radiation exposure will be attenuated. However, this did not account for
the effects from the additional gamma radiation eposure. The team told the
licensee that this cable should be applied with caution in contairment,
particularly because a radiation shieldirg caloulation had rot been done to
account for radiation uildup factors for secondary and tertiary radiation o
direct exposure to a higher radiation dose. However, the licensee said it was
only going to install Firezore R cable autside aontaimment in areas where the
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the other welders did not for amperage, voltage,
or travel m‘mmme

Y
maximmn interpass temperature. With the exxeption of the first welder, eac),
of the other welders provided a response that indicated same awvareness of )
values of the variables they should have been using. Each of the welders
considerad their experience to be the daminant factor in producing an
scceptable weld, However, it appeared to as a
welders should be avare of the welding variables cutained in the appropriate
WIS. The licensee discussed this issue vith perscorrel. A review of a
sample of welds by the NRC indicated that the weld quality was acceptable.
This is therefore primarily a procedural issue. Fer discussions with Npo
kegion IV, the welding specialist will follow this itam durimg upoor i g
Anspections.

4.9 Cleanliness arvd Safety-Related Equipment Storage

3
3

Ine tean noted several areas where proper contiols were not being maintained

in safety-relatad and clean storage areas. Bxamples of these deficiencies
that were identified and continued to exist throughast Unit 2 are given belo.

(1) The team fourd the wall mourting plate for seismic smitber
QC=2=028-411=812¥ laying in the corner of roam 63 of the electrical
safeguards bullding. This snubber was one of the suports in the
corponent cooling water system. The storage location was not posted in
accordance with houseleoping procedures., Othes than the fdentification
nurber etched on the item, the tean could find no markings that indicated
its AT class desigration or the status of the associated work package.

(¢) The containment spiay pump roam, in a housekeeping Zone 3, clean) iness
level B area, contained coxts, a face shield, and welding machine,

(3) Safety-related storage area outside the Unit 2 equipment hatch had
uncovered and unprotected piping and instrument lines, unlabeled
equipment, and trash and food in the storage area.

These are only a few examples of observed deficiencies that were contrary to
EOC-608.7, “Control of Materic), Parts, and Camponents," Section 6.2;
ECC-232. "Plant Housekeeping". ACP-14.2, “"Handling, Storage and Preservation
of Code Material." These conditions are further examples of Deficiency
50+-446/91~-201-03., .

3,10 Conclusion

Construction appeared to be conpleted safely and in a quality manner; many
deficiencies identified during the system walkdowns alrec?y had been
identified by the licensee with corrective action perd.ng. However, the 1ac
of control over area cleanliness appeared to be a programmatic and repetitive
problem that warranted management attention. This was also identified by the
licensee during their self-assessment program. In addition, the tesn felt
that the licensee was relying heavily on followp programs (such as room area
and system walkdowns before turmover to operations and punchlists) to detect
and resclve work discrepancies. The team was concerned that deferring the
correction of known problems until late in the construction cycle would create
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a potentially stressful situation under which corrective actions are
completed, L.uuy”mmtmamumu.

The tean found that craft persornel followed the apg icable procedures,
documented deficienmt conditions, and requested QC verifications where
appropriate. In addition, the teanm considered the contrwl and coordinaticn of
backshift work activities a strength,

The BHR and ac/de distribution systems were adequately installed, tested, an'
configured in accordance vith applicable construction specifications and
gystem dravings, The fuse control program for Comanche Peak Unit 2 is
considered a strength. The safety practices for personnel working in areas
with energized cirouits also was a strength. However, the tear fourd numerous
exarples of plant personnel not following procedures, of te controls
durwiu-tiw. and of inadequate corrective actions for the Hilti bolt
Corrogion 18sUe.

6.0 CORRECTIVE ACTION PROGRAM

The team fooused its review of the licensee's corrective action progran on the
FHR system and includec  echanisms for identifying amd resolving problers
concerning TUE forms, nonconformance reports (NCRs), quality accountabil ity
and trending, the comitment tracking syswan, the construction appraisal tear
(CGAT), the quality assurance program, 10 CFR 50.55(e) and 10 CFR Part 21
reporting program, and the permanent egquipment transfer (PET) prograr,

The licensee's corrective actions program wvas strong and comprehersive with
corrective actions impleented in a timely manner. The licensee's staff

appeared particularly responsive in correcting problems wher programatic or
repetitive conditions existed,

4,1 TV Bvaluation Furms

A TUL form is used by plant personnel to dooument a deficient condition for
Unit 2. The team reviewed a sample of TUE forms to ascertain the correctness
of the disposition, evalurtions of the degree of saf significarnce, and the
generic impact, and the adequacy of the root-cause ysis. Nineteen TUL
forms were exaninad, Three of the seven open programmatic and repetitive TUL
forms (90-276, “"Pipe Stress and Support Caloulaticns"; 91-2699, "Uncontrolled
Material Transfer"; and 91-2776, "Deficiencies in Unit 2 Flushing Activities")
indicated no problems, Obviously, the TUE forms had received a high level of
attention from appropriately qualified licensee staff, The ruot-cause
aalyses were particularly oaprehensive. Corrective actjon reports (CARe)
CAR-87-0%1 R1 on Hilti belt spacing, CAR-87Cs2 Rl on Hilti bolt inadequacies,
and CAR-87-~014 R2 on concrete anchors, which are the precursors to the
programmatic ard repetitive TUEs, appeared adequate. Administrative aspects
¢t the closeout of the documents were discussed with licensee staff and no
proeblems werée foud,

During field examinations, some examples of missing TUE tags were identified:

however, the team determined that the deficient commditirs were still trached
within a nomconformance data bhase.
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4.2 Norcorformarce Reports

Twelve nonconformance reports (NCRs), both open and closed, were selected to
review proper dispositioning, adninistrative aspects, and plant orasiderat o
Four NCRe irvolved nonoont corditione that no lorger existed but the
NORs had et been closed out, licensee informed the tean that a
gignificant mumbar of old NCRs remained outstanding and that these usually
m‘dbcludmmrhqmmwmwmhmmn. The
deferral of NCR closeout could contribute to an excessive burden on the
licensee 1 during the turnover process. However, it appeared the
licensee made a concerted effort to raduce the mumber of autstanding N,

T™he remaining open deficiency reports (IRs) and the three closed [Rs
(C~87-19310 R2, C-BE~4750, C-09-1849) indicated no oconstruction deyiciency
problems.

4.2 Quality Acoountability and Trerding

Licensee personnel in the quality accountability and trending area revieved
TUEs for trends on the basis of their QA perspective and the assistance of a
computer program. QC personnel used key words to effectively assign tremd
codes to identify the event., These codes were cross-checked before be i
entered into the camputer, The trend review was considered satisfactory,

4.4 Comitment Tracking System

The comitment tracking system incdicated that the licensee had satisfactorily
tracked and implemented its comitments. Implementation of the limited rurie:
of comitments reviewad appeared camwplete.

4.5 Construction Appraisal Team

The licensee performed a CAT assessment during July and August 199]1 to examine
Uni® 2 construction for conformance to implemerting design doouments,
regulatory requirements and industry practices. The team reviewed the
dmmwmmmmuumtwmotmwwmomi
walkdowns with some of the CAT members and inssection to check that the
:immumappmuuwwmmmmwmcm

With regard to the CAT, the NRC tear noted the itams ad‘ressed below:

(1) In CAT Report IAR 91-12, the liwnsee indicated that ‘he assessment
adhered to the methodology of NRC Inspection and Enforsement Manual
Chapter 2920. However, the actual CAT assessment methodology was not
formally documented. Through interviews with the CAT leader and a nurie:
of CAT team members, the NRC established chat the NRC methodology had
been used,

(¢) Comparison of the CAT scope with that suggestaed in NRC Marual Chapter
2920 revealed that, !ecause of the stage of construction, the licensec
could not include a review of system turnover fram construction to
operation and could examine instrumentation and contrel (14C) activities
only in a limited way, :
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(3)

(4)

(%)

(6)

, ety qroup

departnents selected on the basis of relevant gualifications ard

« perience. Wnile ISEG menbers satisfied the gualifications and
egerience criteria outlined in NOA 1.20, "Independert Safety Engireerir
Group Manber Qual ifications and Responsibilities,” the other matwrs of
tean were not required to satisfy these criteria, Imterviews it
1SEG and two other CAT members confirmed that all members of the tear
adegquately qualified to perform the CAT activities,

In addition to the absence of a written methodology, there was an abeen o
of CAT planning, the ection and guidance
and training of team members, the selection criteria for itams of plant
and procedures inspected, and the recording and assessment of the
significance of cbservations made during the course of the CAT.
Interviews with the CAT team leader, the ISEG assesament manager, an

In addition, early drafts of the assessment report also established the
existence of the information.

response to these recammendations from the Unit 2 project manager. These
recormendations were entered on the ISEG tracking system and will be
tracked to completion. The Unit 2 project managemert resporded to the
report through memorandum (CPES 9127801) to address each of the issues,
This response stated that all TUE forms and housekeeping reports
generated by the CAT had boen closed. Although the team found one
housekeeping item (Item 105) open at the time of the OMI, the work had
actually been completad.

The eight CAT items were examined to verify the corrective action had
been canpleted for each »f the CAT findings, These are discussed below.

iten 14 - Althaugh the corrective action was capleted on fan motor
Cr2=VAMCE-05M, TUE 2501 dooumentation had been closed out without the
TVE tag being removed from the motor, Documentation imdicated the tag
could not be found,

dten 105 = the housekeeping vc;rk wvas completed,

iter 178 = The CAT team questioned acceptability of gaps between the base
plate and the foundation for CP2-CCAHHX~02 and noted chipped paint on the
hold-down bolts as a housekeeping issue. The licensee considered the
gaps acceptable (see NCR Q4 87-7509~5)., However, although the NRC found
the chipped paint had not been repaired, the associated housekeeping
report and the paint scope sheet revealed that the work had been sianed
off as completad. Further investigation revealed that craft had
misunderstood the paint scope sheet and the heat exchanger had beon
repainted in lieu of the hold-down bolts. The licensee informed the tear
that they would paint the bolts,

dters 246, 247, 275, and 279 - The erngineering work was ongoing.
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the FIT pachage was actually a draving number from the installation
package.

These discrepe cies, discovered during the walkdown, indicated that perscrre)
who completad the donor equi replacament form portion of the FET form
made several mistakes. The licensee plonned to make charges to the Pf7
procedure to ensure that the information written on the PET package ie
subsequantly verified,

The purchase orders and receiving records for 7 of the 16 FET ftems reviewe!
showed that all the items were replaced by identical items and were purchiaced
and received properly.

Materials Management Organization Procedure MM 6.02-02, "Procurement
Engineering Review of Procurement Documents, ™ Revision 5, dated 21,
1991, contained excellent guidar to evaluate an acveptable identica),
altermate, or substitute replacement. It also provided details for
classifying a nonidentical item and the requirements that must be met in order
Yo purchase and eventually install the new itam. The six packages for
replacement iters that had been evaluated by the procurement engineering staff
were well dooumentad and contained excellent techinical evaluations.

4.9 Conclusions

An effective program was in place for controlling nonconforming conditions,
permanent equipment transfers, 10 CFR 50.55(e) and 10 CFR Part 21 reporting.
Noted progress had been made to reduce the mumber of outstanding NCRs, but the
reliance upon room, area, and system twmover processes to close out the N
ray prove to be a burden on the licernsee. The team's assessment of the CAT
program was hindered by the lack of formal docmentation regarding the CAT
methodology: however, the team concluded t the CAT provided a satisfactory
assessment of Comanche Peak construction work. The team was impressed with
the interaction and early analysis of trends that took place during a quality
accountability meeting. The forum for these meetings was considered a
strength.

9.0 EXIT MEETING

On Decerber 13, 1991, the team conducted an exit meeting at the CPSES site.
The licensee and NRC personnel attending this exit are listed in Appendix C.
The team did not provide any written material to the licensee during this
inspection. The licensee did not provide any material identified as propri-
etary to the inspection isam during the inspection. During the exit meetin,
the team sumarized the scope and findings of the inspection,
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Defic Number 50-445/91-202+01 and S50-446/91-201+01,
“Failure Verify or (heck the Aeguacy of Design"
(Sections 2.1.1, 2.2.2, 2.2.3, 2.4.1.3, 2.4.1.5, ad
2:4.2.3)

Deficiency Number 50-445/91-202-02 and 50-446/91-201-02,
"OOW Instrument Air Lines Incorrectly Run" (Section

Deficiency Nutber 50-446/91-201-03, "Failure To Follow
Proocadures During Construction Activities" (Sections
2.4.1.1, 3.8, axd 13.9)

Deficiency Nurber 50-446/91-201-04, "Failure To Maintain

Defici Nurber $0-445/91-202-03, "

proper
Installation of Hilti Bolt Impermeable Material" (Section
3.4)

Unresolved Item Nurber 50-445/91-202-01 and 50-446/
91=201=01, "Automatic Transfer of Faulted Motor Control
Centers Betwein Units" (Section 2.4.1.4)

Urresolved Item Number 50-445/91-202-02 and 50-44¢/
91-201-02, “Potential Damage of Battery Charger gue to
High Fault Qurremt" (Section 2.4.2.3)
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AR A
SUMMARY OF INSPECTION FINDINGS

DEFICIENCY 50-445/81-202-01, 50-446/94-204-01

Finding Title: Failure To Verify oo Chack the AMequacy of Design
Pescription of Qondition:

The licursee's design-basis documents (DEOm) ard supporting design
caloulations contained a muter of false assumptions and erronecus caloula-
tions and oamputations, Same of these findinge are discussed below. !

1.  Incorrect design terperature and pressure values ve= used in verdor-
provided Class 1 piping analyses for the wore oool Uy syster
(ECCS) . West Calaulation ID 2-0152 for pipe stress contained
inconsistent ues for the design tamperature ard pressure in different
gections of the caloulation. Westinghouse had issued revised temperature
and pressure values that had not been entared into the Unit 2 “ACCESS"
data base until after portions of the caloulation had been campleted,
Verdor Calculation 2-0152 used design and pressure values
(273% peig and 300'F) that differed from correct values listed in the
licensee's "ACCESS" data base (2485 psig and 650°F) and provided by
Westinghouse in its letter WPT-12394. revised values were also
applicable to the aquivalent Unit 1 systams. Therefore, Westinghouse had
failed to reconcile the latest available design tamperature and pressure
values in some of its Unit 1 final piping calaulations. The licensec
issued Operation Notification and Evaluation (ONE;, Form FX=91-1660 to
formally identify and resolve this issue. Westinghouse subsequently
identified an additional 14 Unit 1 piping caloulations with problems that
resulted from the revised dasign temperature and pressure values., All 14
caloulations were evaluated by the licensee and fourd to have sufficient
margin to accamodate the revised values, The teanm concurred with the
licensee's determination that sufficient margin to accamodate the
revised value were present.

2. The Class 1E 125 Vdc short circiit calaulations ard associated protective
' device coordination failed to eansider the contrilaution of the battery
which resulted in a lack of coordination and the replacement of
125 Vde distribution panel protective fuses. The short circuit and
protective device coordination calculations for Units 1 and 2 failed to
consider short- circuit test data of the battery vendor to determine
internal cell resistances and voltages. The calaulation incorrectly used
a Thevenin-equivalent representation hased on the 140 Vdc equalizim
charge voltage, which resulted in using an unrealistically high internal
pattery cell resistance in the calculation. In addition, the short-
circuit current contribution for the battery charger was incorrectly
assumed to be limited to 375 A by intermal electronic control during the
initial fault current surge. However, because the battery charger
control elements are silicon-controlled rectifiers, cwrrent limiting
| control would not be effective until the first zero crossing of the ac
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1y current waveforn is reached. This might take more than half a

¢ depending on the ac sygply clroult time corwtant (X/R ratio).
There was a conoern that the amall-frame molded-case feoder clirouit
breakcrs and fesder protection fuses would attagpt to interrgpt bolte!
fault curents in a coparable time lapse, Thus, the higher initial
battery charger short-cirouit comtribution, combined with the battery
cont.r ion, oould result in exessively high short elrouit duty and or
loss of coordination between protective devices., The licensee
irplementad timely actions to avoid affecting Unit 1 restart, The
licensee prepared new short-cirouit and protective device ooordiration
caloulations and replaced the 200 A distribution suply
cirouit fuses with a type having slower blowing istics in the
high=owrrent region. The new short-cirouit caloulation correctly used
the vendor's short-cirouit test data together with the licable
criteria of ANSI C37.14-1979 to determine the battery cell intermal
resistance. The team concurred with the licenses fons,

Aralyses to ensure that electrical camponenmts or cables met the design
basis requirements of DiDs EE-031,~052 and 10 CFR 50.49.d had not been
performad. The caloulation nr analysis that demonstrated that the
voltage drop margin was adequate for equipment required to mitigate a
main steam line break (MSLB) outside contairment., The licensee stated
that no documentation existed to demonstrate that there was adequate
veltage margin, Licensee engineering staff performed a preliminary
aralysis that the resistance of the cable had increased by 30 percent,
which suggested the safety margin had changed. The preliminary analysis
and supporting documentation revealed that camponents met the containment
pressure tranamitter equipment qualifications and the vol loop
criteria for the tranamitters to operate properly under accident
conditions, The licensee agreed to formalize the calculational results,
The team determined that the licensee actions were appropriate.

An incorrect service water temperature was used in a vendor performed RU
cocldown analysis. Westinghouse Calculation FRES/SS-THX~1076, “Camanche
Peak 1 & 2 Train Cooldown Times," assumad a onstant servioce water
terperature of 102°F over the 24 to 30 hours of the cooldown, rather than
assuning an increasing tempevature in response to heat rejection to the
heatsink. However, technical specifications (78) reguired the units to
be in a cold shutdown condition within 36 hours if the maximum service
water temperature was exceeded, The licensee performed Calculation
FSE/88~TRN-1678, Revision 0, which assunad a worst-case scenario of one
wnit experiencing a design basis loss-of-coolant accident (LOCA) and the
other unit beirg shut down. The licensee predicted the terperature
increase on the basis of Table 4~4 of the by J. E. Edirger
Associates, Inc., entitled, "Hydrotherma) § ations of Camanche Peak
Safe Shutdown Impoundment." The licensee performad a new analysis that
showed that two-train cooldown of the nonaccident unit could be achieved.
The team reviewad the new caloulation and agrees with the licensec's
conclusion,

During the design review, the team fourd eight calaulations that
contained nonconservative assumptions, inconsistent information with
other calculations, incomplete information, or errors. Although thesc
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DEFICIENCY. $0-445/91-202-02, $0-446/91-201-02

Linding Title: GV Instrument Alr Lines Incorrectly Run
bescription of Condition:

In some instances, the licensee's as-built installations did not with
the as~designed configurations. For example, the instrument air 1 from
air accumulators on the corponent cool ing water (OOW) control valves for
trains A and B uninterngptible power mlz‘gM) air corditioning syster werc
installed annvct.g.tn a drain port loca ; Which had the potential fo
acting as a trap. UPS air comditioning was designed with two
safety-related trains, each shared between Units 1| and 2. Page 12 of
DED-ME-31) described that the OW conmtrol valves X«PCV-H116A ard B (trains A
and F) were operated by a compressed air system with a buiit-in safety-
related compressed air tank for each valve to ensure that the valves
would fail in the open position, However, welkdown of both trains of the
gysten revealed that the air lines from the storsge tanks to the pilot valves
of the control valve cperators came off the bottam of the horizontal tarks,
irstead of the middle or the top of the tanks. The vendor drawing (AWM

Co. 18-120-01) showed the air lines routed from the end of the storage tanks
rather than the bottom; thus, the installation did not conform to the design
doouments.

Prelininary licensee reviews indicated that the incorrect routing originated
vith the valve syplier. The licensee issued ONE Form FX §1-1659 to reroute
the tubing in accordarnce with the design draving and evaluated this condition
of revortability., The determined deficiwncy will not affect Unit 1 because an
operability test was performed on the systam every month., The inspection tea-
ayread with the licensce's actions,

Reguirement.:
Criterion X of Appendix B to 10 CFR Part 50 requires that inspections of
ver

@uality assurance activities to ify conformance with dooumented drawings
shall be performad,

Feferences:

DBO=ME=313, "Urirterruptible Power Supply Area Air Corditioning System
Revision 2 with DCAs and DONs as of October 2, 199)

Atwood and Morrill Co. Drawirgs 18-120-02, "Actuator Bailey Positioner,"
Revision 1

Mi=0313, "Flow Diagram-Ventilation-Control Building-<UPS Area A/C Systers,"
kevision CP=10

A-5
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REFICIRNCY S0-446/92-200-04

Landing Title:  Failure To Maintain Adeguate Cortrol of Pipe Suyorts During
System Flushing

escription of Qondition:

During the performance of MR system flush test 2H-5800-07A/B it was cbwerve!
that a number of rigid pipe syyorts and spring harngers were missing. A
followp discovered that the construction group had removed the syyorts after
the systen had been verified adequately myported by the p stress analysis
engineers and released to the nmtw testirg. flush bourdary
support verification and associated wvas completad by the lioswsec o
14 and 23, 1991, This cordition appeared to be a programmat o/
repetitive problem and an apparent disconnect in coordination between )i
startup and construction grogs. FPurther, the o was an apparent failure
by the construction group to follow the applicable adninistrative controls of
CP=SAP-06, Section 4.1.4. m‘.ﬁmm. sone tutu:- were also n?tn.d in
which the construction grogp failed to install temporary sgports
accordance with the COP-ME-102-3 requirements for unsgyported pipe sparc and,
in one instance, inappropriately removed a previously installed temporary
support,  In response to this condition, the liowwsee initiasted a nuber of
TVL forms and addressed the {ssie from a programatic/repetitive aspect, T
startup engineers walked down the service water systenm to see if similar
conditions existad on a systam that affected Unit 1. The licensee jdentific)
the systenm was properly syportad. The licensee bel ieved the condition was
isclated to the RMR system, The team agreed with the licensee's acticns.

Feguirement :

Criterion XI of Appardix B to 10 CFR Fart 50 requires, in part, that tests are
performed urder suitable envirormmental corditions and that provisions for suc
prerequisites are met,

keferences:

T Electric Quality Assurance Mamnual, Section 11

CP=SAP=03A, "Release of Station Oaporiants fram Construction to
Startup"

Ch=SAP=06, "Cormtrol of Work on Station Qoponanmts After Release
from Construction to Startup"

NOP=ME-D4, “Prerequisite Flush Test Procedure"
CUP=ME=102=3, “Temporary Supports"

CPES=P-2018, "Construction Piping Specification®
TUEs 91-2020,-2946,-2947, 2948, 2994, ~2996, ~3001
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DEFICIRNCY $0-445/92-202-0)

Finding Title: Improper Installation of Milti Bolt Impermeable Materia)
Pescription of Qondition:

During the inspection, the tean cheerved & rnuber of concrete egansion
anchors (Hiltl bolts) eguead to standing water conditions. The issue hal
boen previously identified by the licensse as a potential problem in
significant deficiency SD-CP-91-00) arnd & ficant deficiency amalysis
report, SDAR 91093, The licenses had ormed walkdowns of areas
susceptible to water acoumulation., One of the corrective actions taken wae to
wtmmlrmmwe 1 EG ehaust muffler sgport bolts on the
safeguards building roof. The team cheerved that the sealing method was
unsuooessful as the impermeable material had shrunk and the standing water was
gtill present to induce bolt crevioe corrosion,

Reguirenent !

Criterion XVI of Appendix B to 10 CFR Part 50, requires that corrective
measures shall assure that the cause of a deficient cordition is orrected
sufficiently to preciude repetition.

Eeference:

TV Electric Quality Assurance Manual, Section 16

BD=CP=01=003, "Corroded Hilti Bolts - (Interim Report)"

Walkdown proposal ZIM-5.21, 5,24

SUDAR-TUE-91-99)

QE Yorm 91-3594



Vnresolved ltem Title: Avtamatic Tramsfer of Paulted Motor Conmtrol Certers
Betwaen Units

bescription of Qondition:

FSAR Section 3.1.1.5 contained & cormultmant b/ the liowsee to camply with

10 CFR 50, Genaral Design Critaria 8. , Systems, ard conponents
important to safety lmthm units unless it
can be shown that such sharing will et 13“&&” ir their ability to
perform their safety funtions, incl mmmummsmmmo
unit, an orderly shutdown and cooldown units, The tean
requestad dooumentation from the licersee tn M farce with GIC &, The
licensoe's evaluation of GIX § carpliance was in ‘mauotmtm of
the lnspection, ‘vith no fim completion date estab)

autamatic transfer for the six 400 V MOOs shared betwean Units 1 and |
(1.0., XER1~1 § 2, =1 6 2, XER)-2 ard XEBA~2) were energized and avallalle
for connection to Unit 2.

The tear revieved the avtamatic trarsfer schene and found that there was no
provision to prevent an autamatic transfer of a faulted 480 V MOC from
coourTing upon loss of the prefert !M-leutouuultmw
affected shared 480 V MCOC, m lack of inter to prevent the automatic
transfer of 8 faulted 480 V MC from Unit 1 to Unit 2, or vice versa, could
potentially impact the cperation of other safetv eguipment.

The licensee stated the fault would only affect one safety train (A or B) and
that the other train would be available to perform the required safety

functions, The team remained concerned that the design allowed the automat ic
trarsfer of a faulted MOC fram one unit to the other without a full evaluation

having been performed by the licensee to address the potential conseqguenoes.

The licensee agread to further review the auvtamatic transfer scheme to
determine whether it is satisfactory or if design modifications are required.

Eequirements:

10 CFR Part 50, Appendix A, Criterfon 5, states: “Structures, systems and
components important to safety shall not be shared among muclear power unite
unless it can be shown that such sharing will not significantly impair their
abllity to per’-:  theiy safety functions, including, in the event of an
accident 3 Wiw v L, an enderly shutdown and cooldown of the remaining
wnits. "

Beference:
FSAR Section 3 1.0.%
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Unresolved Jten Title: Fotential Damage of Battery Charger due to Yigh Fau't
Qurrent

Description of Condition:

The licensee's Class 1E 125 Vdc short ciroult calauwlations indicated that,
under fault conditions with initial current surges in excess of 5600 amperes,
& potential for damage to the ba chargers existed, IEEE Standard 279
states that Class 1E systuns ghou'd protacted. This item requires furt)ic:
evaluation by the licensee and the ba'tery charger vendor,

Felerence:

DEO-EE=044, Revision 4, "Design Basis Dooument, [C Power Systens"

TEFT =208, 1974, "Class 1E Power Systams for Nuclear Power Gereating Stations"
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APPENDIX B
CONTENTS
Gheervation Number 50-446/91-201-01, "Heavy Reliance on
Turever Programs® (Section 3.1.3)

Cbeervation Number 50-446/91-201-02, "Adeguacy of
Flushing Progran" (Section 3.2)



OBSERVATIONS
QESERVATION 50-446/91-201-01

Stservation Title: Heavy Reliance on Turmover Prograns
Rescription of Qondition:

™e licersee txud canpl eted }u njm of RHR systen installation work.
However, the levyg construction per exposed sae caponents Lo a
rigorous enwiromment, as evidenoed by & broken flexible conduit, The 1icersec
had identified moet damaged items on a puhlist., Same camodities, such ac
pipe syports, did not meet the installation cleararnces, mm?, and
ginble specification requirements of CPES-F~2018., In accordance with ACP
11,9, "Caponent Suyport Fabrication and Installation," these attributes will
be irspected during the systen turnover inspection. The associated checklists
found in Section 7.0 of the ACP appeared aTrMiw. Other inspection
mechanisms also existad to verify the instal ations, including CQP-Ms-913,
"System Release/Twnover Process for Construction®; 25p 2,03, “Room/Area

Heavy reliance was placed on turnover programs to detect and correct
room/systen deficiencies. There were a large number of deficiencies being
accumulated on punchlists and corrective actions were being deferred urt )
later in the construction schedule when the turmover programs are oompleted,

The tear jdemtified a mumber of field discrepancies. Same examples are:

. Junction box JBE26-7) and attached conduit C2IK05382 were not grourded in
accordance with CPES-E-2004 section 3.9.

' Hydraulic fluid was foud covering a emall section of stainless steel RHR
system pipe RH~2+RB~001,

. The angle between the pipe clamp and strut of support RH-2-020-403-522¥
was incongruent with specifications in CPES-P-2018, Section €.3.1.4.

. A pin was missing from pive hanger strut RH=2-025-403-832R,

. Pipe harger strut RH2-019-402-532R lacked swive] as discussed in
CPES=P=2018, Section 6.3.1.7.

Although these discreparcies did not indicate any pattemn of trouble, they had
not been previously identified in the utility's punchlist. When the iters
were brought to the attention of the licensee, the licensee often indicated
that there was a followup program in place to find such discrepancies.

The team was concerned about the potential impact of schedu) pressures on
the quality of work which was deferred to the end of construction,



OBSEFVATION $0-446/91-201-02
Qservation Title: AMequacy of Flushing Progran

Pescription of Condition:

During the inspection, & nurber of deficiencies were noted in the flushim
progran, These deficiencies included such itens as anission of recording
measuring wd test equipment used during the flush tests, abjective eviden o
of naninal design flow rates in portions of the system and instructions for
flushing instrumentation root valves and same vents and drain valves.

In followup to these deficiencies, it was determined that the licensee's oA
staff had performad surveillances of prerequisite testing activities
associsted with flushing, Dur its QA swveillances performed in August anl
Octaber 1991, the licensee also fied the same deficiencies noted above
and other similar weaknesses. As & result, the rtartup eglrsers initisted o
nunber of TUE forms and a flush plan review panel. The review panel made s
flush matrix which jdentified system pipmmtm flushirg
reverifications, and the startup engineers the affected R systen
flush plans to correct the noted deficiencies. The licensee's actions to
identify the problems ard implewent corrective actions in a timely manner were
responsive and comendable.
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Nuclear Installations Inspectorate, UK
NRC/RIV/IRS

NRC/NRR/Project Manager

NRC/NRR/ PI4 ~2

NRC HQ General Engineer
NRC/NRR/DRIS/RS18/Sect ion Chief
NRC/NRR/DRIS/Division Director
NRC/RIV/DRP/Deputy Director
Parameter

NRC/NRR/ORIS/Brarch Chief
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APPRNDLL D

ABHREVIATIONS

NE architect /engineer
ANSI American National Standards Tnstitute
ASME American Society of Mectanical Ergineers
AWS American Welding Socie .
CAR corrective action report
CAT construct ion assessment team
o cortract charnge notice
ocw campr ant cool ing water

c camponent modification chart
ou configuration management inspection
CPSES Camanche Peak Cteam Electric Station
DED design-basis document
DCA design change authorization
DR 4eficiency report
EA engineering assurance
ECCS emergency core cooling system
EDG vmergenc’ diesel generator
EDS electrice’ distribution system
ENErl electrical power distribution system functiona)

inspection

| 2% field verification method
FSAL final safety analysis renort
30C genaral design critoria
HELR hign smergy iine brea’,
HVAC hea ;|  ntilation, and air conditioning
I&C insv v Liiun and cantrol
10A integrutec oesign assessment
TEEE Instifute of Electrical and Electronic Engineers
p (e | intermally generated missiles
iSEG Independent Safety Engineering Group
I5T inservice testing
JUMA joint utility management audit
Loch loss-of-coclant accident
Lre load tap changing
g motor cormtrol cater
MELB moderate-energy line break
MS1B r 1 steam line break
MLT measuring and test equipment

motor-operated valve/s)
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nonoonformance report
Nuclear Regulatory Commission

piping and instrumert diagram :
post <construction hardware verification prograr
parmanent egquipment transfer

quality assurance
quality assurance audit
Quality control
qualification report

residual heat removal
Reactor Protection System
refueling water storage tank

startup deficiency report
Stone and Webster Engineer Corporation

Technical Specifications
Texas Utilities

welding procedure specification
welding technigue sheet



