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EXECUTIVE SUMMARY

Froe Noverber 18 through Decenber 13, 1991, .hnotdwtm fror
the U.8, Nuclear Regulatory a:muuim (NRC) , two inspectors from the U 6
Department of Energy, two inspectors fror the Nuclear Installations
lrepectorate of the United Kingdorm, and four NRC consultams ormed a
configuation management inspection (O4) at the Comarche Steam Electri:
Station (CPSES), Units 1 arnd 7. With earphasis un Unit 2, the O tear
revieved design and construction attrilates of the CISES to assess the
adequacy ©f the design control pﬁnm to ensure proper translation of uu
design requirerents into the as-hallt plamt, and to deternine the adequac,

the utility self-assessment initiativis. The team primarily fooused on uw
work activities and design sttribwtes associated with the residual heat
revoval systen and the ac and dc power distribution systams, 1In addition, the
tear observed the interaction between the licensee and its four major
contractors on site. The tear also evaluated the licensee programs, such ac
the post=construction hardware validation progran and the permanent equiprer
transfer prograr, to further determine control of the design configuratior,

Although the QU tear concluded that the lioensee had implemented generally
effective prograre to ensure the quality of design, construction, testirmy, and
contrel of work attivities, it did find deficiencies. Fur example, terporary

Fiping supports were improperly removed and flushing criteria were
ineufficiently verified in the syster flushing program. There were
lraxcuracies in the design-basis doouyments (DEDs) and associated calculation:,
.2 as inoorrect pressures and terperatures used in Class 1 piping analysis:
several exarples of the licensee's failure to follow procedures; and
cleardiness cortrel problers, such as misplace® pipe caps. In addition, the
licersee falled to take adeguate corrective ac y4on in some cases, surh as
incorplete rescliution of the Hilti bolt wx'rm*-. isoue! and there was an
exaple of failure to assure that the as-built “onfiguration was in
conforrance with the design and construction dovgents. However, the license
Froperiy revised delicient calculations, parfonud cperability assessments for
iters affecting Unit 1, and implemented other © omssary conyective actions
Garing the inspection. The team evaluated !xv«’lm oan Unit 1 and fourd ne
adverse effects on equipment mnbuity of vwhe' \nit,

The tear was also concermed with t.hn mmber of e amples of failure to verify
er chedk the adeguacy ¢f the design. Although noe of the examples found b
tre tear were irdividually safety significant, when viewad collectively may be
indicative cf a more pervasive weakness.

The licensee also dxs-;.a,'ed numerous areas of strergth, including the
lizenseety rch‘r'w:a to new generic issues, the availability of detajled
ercurecring guidelines for pipe stress and pipe support analysis and scal
c.a‘-.'...é:’..,;': " ' consistenty of opereting proocadures with de.siqn-tasz;
asgrptions, the “"Tear Plus" program designed to build & strong unified
working corganization, and the effective integration of the site contracto:

The litersee voluntarily initiated two corplementary self-assessrent prog
the irtograted desigr assegsmant (10h) ard the construction assessment te
T Toe CAT provided a satisfactory assessment of Comanche Fead

% g8 A L Ay Ave] tHe :_-w, sec performad a creditable 9o 1
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1.0 INSPECTION ORJECTIVES AND SCOPE

hoverber 18 through December 13, 1991, the U.S. Nuclear Regulatory Qorrussior
(NRT) conducted & configuration mananerent inspection (OMI) at Comarche oo
Stear Electric Station (CFSES), Units 1 and 2. The tean corsisted of eigt
NRC inspectors, two United Kingdom Nuclear Installations lnepectorate
inepectors, two U, S, Department of Eneryy inspectors, and four NRC
corsultants, The O tean assessad the adequacy of the utility's self-
assesment initiatives and capabilities, evaluatas! the interface between
licensee ard its four major contractors on site, and reviewad the adeguacy cf
the design, construction, and testing associated with the resicdual heat
removal (RR) syster and the ac/dc electrica) distridution systers.

The ingpection was performance based and the tean conoentrated on the
effextive Lrylemantation of pragrams at all levels of the licensee's
organization., As part of the performance evaluation, the team cbserved
nererods work activities, including work activities performad during
backshifts and weekends. The tear inspected design areas including mecharnical
systems and corponents, ac and de clectrical systems, instrumentation and
control systars, and civil and structural areas. In the field envirumrent,
the tea~ inspected testing: mechanical, electrical, instrumentation, and
cortrol aspects: and various utility prograsms. The tean reviewad related
docgwents and the applicable sections of the final safety analysis repert and
tectrical specifications; the Westinghouse RHR system design calaulations,
wick formed the basis for syster information comtained in the design-basis
documents (DBDe): and the Stone and Webster Egineering Corporation (SWIC)
caleulations, which confirmed that the design of the architect/engineer
pertion of the syster interfaced appropriataly to meet Westinghouse desigr
reqiirerents, Syster drawings, operating proosdures, abnormal operating
procecdires, and energency operating procedures pertaining to the RHE systes
160 were reviessd to identify significant charges between the two units,

The team has characterized its negative findings within this report as
deficiencies, unresclved jtems, or cheervations, Deficiencies are the
apparent failure c¢f the licensee to camply with a requirement, to satisfy a
vritter cormitrent, or to conform to the provision of applicable codes,
standards, guides, or accepted practices when they have not been made

industry
& lesally binding requirement., Unresolved itams are those involving a concerm

areut vhick mere L formation is requived to ascertain whether it is acoceptalls
or deficient. Observations are items considered appropriate to call to the
grrertion of licenser raragerent even though they have no apparent direc”
recrolatory basis, Ieficiencies will be reviewad by the KRC regional office L«
deter ane if any enforcement action: are appropriate.

The detailed inmpection findings are discussed in Sections 2, 3, and 4.

Sprtion & addresses the exit meeting. Apperdices A and B provide sumaries of
the drepestices findings and cbservations, respectively. Apperdioces € and |

e lists of the exit reeting attendees and abbreviations.

The desiom review included an intensive review of the ac and dc pover
gleMricsl pover distribution syster and @ detailed review of the resid

(BHF) gVveter
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In the area of rectanical systers and corponents, the reviev included U
Unit 2 Rk syster desian for both the RR and low-head safety infection moe:
¢f operation: the hazard aralysis and walkdown programs for high- and
roderate-eneryy line breaks and {mtermally gererated missiles; desigr and
analysis of the syyporting systems for the diese) tors, ac
part of the reviev to validate the licensee's {magrated des P Assessv
Wie design and analysis of electrical area heating, ventilation, and air
conditioning (MVAC) systerms, as part of the electrica) power distributic-
gyster functional irspection (EIEFI): and a reviev of design medificatiors ¢
e Unit 1 R and service water systers which were applicable to Unit o ar
well.

The electrical distribution syster (II6) review included selectad
caloulations, procedures, and records of the ac ad d&¢ Fystere, fnepection of
sretailed equiprent, and interviews with egineering ard sgpport staff, Mo
tear revieved a sarple of electrical design attribates at each voltage level
of the ¥, including verification of the reliabjlity and stability of the
cffsite (grid) power syster, plant ) ad calaulations for the requlation of
Voitage to electrical Joads requires for the safe shutdown of the statisn, and
e short cirvuit caloulations needed for proper equipment ratings.

The tear also revieved a sarple of piping, pipe SYports, and equiprent fo:
rrliance with NRC regulations, design bases, and &yl able codes and!
standards,

é.1 Merarical Syste's

The licersec based its design and analysis of the Unit 2 RR syster or Unit |
desiom documents, jdentifying differences to determine if chames were
Feguired in the Unit ] doouments to make then applicable to Unit 2.
DED=ME=ZC0, “Residual Heat Reroval System,® Revision 1, defined the R gyates
Qes.gn, and DEO-ME-261, “Safety Injection Systam," Revision 1, addressed ti
operation of the Rl systam in the low-head safety injection pode. The tear
foand wat only minor differences existed in piping layoust, node-point
€levations used in analyses, and other key desi parareters. Therefore, the
der om bascs, syster design, carponent design, systen cperation of the R
Eystern were essartially the same for both units.

Althoosh Secticon 11.1.0 of DED-ME-260 contained 8 list of the desigm
Ciitulations that support the design of the RHR systen along with a suwmrar, of
Wi contlurions for cach caloulation and & list of the key REELPLione, it d.d
Pet cortaln reference to SWEC caloulations related to RHR system parareter:
S0 at net potitive suttion head and head losses uder various modes of
opereticn. The licersee ajread to include sare of the SWIC caloulation
cortalning design anforretion in the DBED., The liocensee also confirmed tr-*
SL0 irtaiationg important to the design of other Eysterns (e.9., safet,
STOETLALT and Tealtior cocldant systers) would ke incorporated in the app.ics
e The team agread with these actions.

2.1 Galruaticss
instances of incorrvect inmputs and assugtions, inadequate calaulationa)

OO, ractarate calollatiors, and inconsistent conclusions with deg:

. =
revaireents are gissassad Belens,

Oy =



DEO-ME-260, under the heading, "Fower Genere* ‘on Punctional Requirements
discussad the requirements of the BR to coc. down the reactor coolant syeter
following & normal plant shutdown and gave the maodimm heat sink teoperat o
as $5°F, which was inconsistent with the maximum heat sink terperatue of
102°F definad elsevhere in the DED. The licersee determined that the ass.oed
lower terperature was in ertur and agread to make the correction ir the e
DEO Wwiate., The tear revievad the results and detarmined that the licersee '«
action was acceptadle,

westinghouse Calaulation FRES/SS-TEX-1076, “"Comarche Peak 1 6 2 Train Cooldos
Times " assumed a constant sarvice water tarpersture of 102°F over the 24 t¢
30 hours of the cocidown, rather than ass ang an increasing temperatuwre ir
response to heat rejection to the heatsink, HNowever, cal specifications
(T%) reguired the miu to be in 8 cold shntdown anﬂtlm within 36 hours if
Lhe rasimdt service water terperature was exoseded., The licensee perforree
Calouwlation FEE/SS~THY-1€78, Revision 0, vhich assumed & worst-case naamw
of oe Wnit eperiencing 8 design basis loss-of-wxolant accident (LOCA)

the other wnit beirg st Jown. The licensee predicted the tmnture
increase on the basis of Table 4-4 of the study by J. E. Edinger Associates,
Int,, entitled, “"Hydrothermal Simulations of Comanche Feuk Safe Shutdowr
Irpoundest. " The licensee performad a new analysis that showed that tuo-
train cooldown of the nonaccident unit could be achieved. The taam guestioned
how the licensee would oope with 8 T8 required shutdown of both units
gamultaneously 1f excessive SWS terperature coowrted. The licensee evaluated
this dsgue with an assuamed failure of one train in the service water gyste-
and deterrdinad that single train cooldown oould be achieved in 28 hours. The
licersee agresd Lo revise the Firal Safety Analysis Report (FSAR) to correct
the cocldom times based on tie revised calowations.

Calewiation MI=CA-0250-300F evaluntad the capacity of the RMR suction relie!
valves whern used for lov-terperature overpressurization ard cold overprese.ure
ritigaticn, However, the starting pressure used for the transient was 40

peig, which appeared to be too low based on & high-pressure alam set pmr' of
41° peig and an instrument error of 7 peig. The licensee statad that

u::~' tion DI “TA=CPi/0-02]1 enveloped the pressure ranges of concerm and

aTrend to suersade Caloulation ME<CA«0250-3008 with FOE-TA~CF1/0-021.

Caleulation 1€345«ME (B)~038 for Unit ) established the diesel generator intale
and estauet gyster operating rodes ANd tagperatures ad the & 2n desion
tenrra'..;u:a However, the licensee did not consider if an ¢ ew oold
weatlier terperature ¢! 4'F would affect pxpuq and support stres analyses.
The licentes :r.t.a'u‘ a ccrtratt change notice to Unit 2 Calculation

: "‘-i:--u to include the lower terperature in the amalyses. The Jicensee hb
¢aiuated e effect of the Jover terpersture for Unit 1 in Stress Probilc

'.‘. ;'; VIR S 1=0670 and fouryd that the effect of the lower tmra'.ur-c
ret gagnaficant, Figure ¢ of Caloulation 1€345«ME(B)=306 listed emery:

siesel gensrater (EDG) fuel cil storage tank level set points that were
ancoraistent with the actual level etrument set points, The liocensec agrec!
to change the figure.

Caloulation Mi-CA-02€0-3118, which established the capability for full-flo
testing f check valves in the RHR systen using the refueling water storad
AN, Fetur ;,. , did not provide the basis for the required flow rate of tw
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R systan usad in the calaulation. The licensee agread to revise the
caloulation to include the prover technical specifications basis reference.

A LOTVS 1-2+3 spreadanest calculat.on ertitled "DGPROFILE was usad for
terperature caloculations of the diesel generator building equipment roors.
However, Calculation 2-HV-0010/X~EB~302A-2 did not specify the equations use
i the spreadsheet calculstions to allow design verification. Te license

agread to perform a eesigr verification of the spreadsheet oagartation and
rodify the calaulation to inclivde the necessary information,

Urit 1 Galoulation 16345-ME(B)-337, walch addressed the partially open settin
of the caponent cooling vater oau let valves on the RHR heat excharger,
indicatad that the adeguacy of the valve and actuator to withstand the flo.-
agenerated foroes on the valve in its partially open position needed to be
estarlished. The calculation did not address the resclution of this guesticr
The licensee pro ided the team with correspondence that addressed the adeqgus~,
of the valves and agraad to remove the requirement fror the calculation for
further evaluation of valve capabjility.

Unit 1 CGaloulation 1€745-ME(D) =305 errunecusly recorded the diesel gererator
fuel oil transfer pop drawdown elevation. The proper elevaticn was confirre !
in other fuel clil transfel syster calculations and the licensee agreed to
correct the calculation.

The inspecticn tear reviewed each licensee action associated with the above
noted caloulational errors and agrecd with the licensee's action. The
Ca.mulation errcrs indicated wealnesses in the design verification process and
eo 0 exarples of Defic.ency 50-44%5/21-202-01 and 50-446/91-201-01, “Failure 7c
Verify 2r Check Adeqiacy of Design."

- . -

2.1.2 Unit 2 Systen Desion Charges

The tear reviewxi the heaters being installed at one of the air intakes tc
eaZh Unit 2 diesel generator room to alleviate the effects of etrene cold
wezther on diesel generator operation and the fuel oil system cloud point.
The licersec p! nwd to rely on the use of space heaters to maintain the

requisite EDG , *werature for Unit 1.
The tea~ alss revie everal desien modification packages to ensure that tic

rodifications performed on Unit 1 were also covered on Unit 2. These proora-:

L - o s = s
were CONSacred sallslaliary .

2.1.7 Eletrical Area HVAC Systers
The electrical area HVAC systers were designed with twe safety-related trair
exCh shared betwesn Units 1 and 2. DBD-ME-313, "Unintermuptible Power Sum

~ c

Ares Ao Comiiticoning Syste U Revieion 2, described that the corponen:
CoC.ing water control valves X-PCOV-H1l6A and B (trains A and B) were operate
£y a copressed alr systern with an integral safety-related oarpressed «ir
g€toraze tary for each valve Yo ensure that the valves fail in the open
praltitn.  However, during a walkdown of both trains of the syster, the t
guestioned the routing of the air lines fram the storage tanks to the pilct
vaites of the component ©ooling water control valve Operaters.



The air lines were comnected to the bottam of the horizonmtal air tanks instead
of the middle or the top of the tanks. The as-found installation had the
potential ‘o trap moisture or debris in the lines, vhich could cause plugjing
and failure of the valves to operate as designad. The licersee found th:
Atwood & Morrill Co. Drawing 18120-01, "Actuator, Bailey Fusitioner,”
Revision 1, showed the air lines routed from the erd of the storage tanic
rather than the bottarm; thus, the installations did not conform to desion
docrments. Preliminary licensee reviews indicated that the incorrect routirc
originated with the valve syplier. The livensee contactad the verdor and
continued to evaluate this condition for reportability.

The licensee issued ONE Form FX 91-1655 to reroute t'» tubing in accordance
with the design drawing. The determinad deficiency wi.l not affect Unit 1
bacause an operability test was performed on the system every ,omth. This
conditicn ie an exarple of Deficiency 50-445/91-202~02 and 50-446/91-"01-02,
"OOW Instrument Alr Lines Incorrectly Rmn,“

2.1.4 HKazard Analyses

ABE Irmell Corperation was responsible for the licensee's programs identifying
and rinirizing the effects of hazards on the safe shutdown of Unit 2 in the
areas of high-energy line brea. (HELB), moderate-energy line brea< (MELE),
intermally generated missiles (IGM), and seistic imteractions between
Categories 1 and 11 (seismic 11/1 inmteractions).

Irpell was in the process of corpleting its HELB analysis of restrained and
urrestrained lines at the time of the inspection. Walkidowns of the postulated
bread locations, ‘¢ ~onfirm analytical irputs and to define targets for
subsequent evaluatione, were scheduled to begir in Jaruary 1992, following
corpletion of construction in the break areas. Impel) planned to evaluate
wpproxirately 600 MELE locations inside and autside primary contaimment,
corsidering approxirately 35 IGM situations. A team walkdown of several brea
locations indicated that the prooess for HELB, MELB, ard JGM evaluatione
appeared thorough.

POr, a sdheortracior to Impell, was responsible’ for genersting walkdowm
pacrages of rooms in Unit 2 for seismic II/1 imeractions. The tean's
independent walkdown of seven roams indicated that material conditions were
gererally goood and the licensee's walkdowns were oarprehensive and
conservative in identifyirg potential interaccions and bourding situat.ons fcr
aralyses. The licersee's process to resolve the walkdown findings had not
becn initiated. In response to the team's cbservation that several supports
for fire protection piping in koorm 2-103 appeared guestionable, ihe licenses
gtated that it plunned a bounding analysis of a suyport in Room 2-94 tc
deterrine the se.omic capability of all supports. * . wam reviewed thirs

progran Concentrating on inter-organizational comunicetion. This prograc
arpcars Sound to the tear; however, irplera tation of the prograrm was not
evrluated.

2.3.5 kesponse to Industry Concerms

Tre licensee's action to respond to one NIC concern is discussed below.
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. Unit 1 design egineering was addressing the issues {dentified by NC
Information Notice 91«56, The um had jdentified all flow patre
between the RHR and contaimment spra and the refueling water
storage tank, 7o prevent hnddubge of recirculation sop fluid, the
licensee identified 28 valves for analysis. The licensee was
estadlishing the source temm for recirculation sup water under the poct -
accident conditions and determining allowable leakage to stay within dose
limitations, If required, modifications to the inservice testing (1857
prograt to define allowable leakage rates through valves will be made ac
a result of the aralysis. The licensee anticipated capletion of he
aralysis in Janaary 19%2.

2.2 Mechanical Coponents
2:2.1 Residual Heat Remcval Syster

The tea~ revieved two R pipe stress calculations. The calaulations for the
pipe stress and pipe syports on the RHR system designated the piping syste s
as Arerican Society of Mechanical Egineers (ASME) Class 2 and included
I=inch-diameter and l/4~inch-diameter lines. Additiocnally, the assaciated
pipe suppert caloulations were reviewed, The pipe stress and support
caloulat ms were found acoetible.

When required, the licensee's architact/engleer (AE) organization (e.qu.,
Bechtel, Westinghouse, or Impell) effectively cavunicated and coordinated
related work, The licensee's procedures and guidelines for inmterfacing of
different work soore corganizations were detailed, caprehensive, and
effertie Comanication and coordination between the various work scope AL
crganizations was good.

t.e-e Antegratel Design Assessment

& a part of 1ts integrated design assessment for the Unit 2 EDG syster, the
licersee had reviewsd the pipe stress calaulations on the EDC starting air,
fuel oil, and service water jacket water coolirg ASME Class ) systems and
found ther accertadle. The teanm reviewed the results of the assessment and
agreed with the licensee's conclusions.

The calculation for the ASME Class ] system, specifically 8 ly-inch safety
€ that is part of the emergency core cocling syster, s::s.
';:“v:-;‘..,. found asceptarle by the tean, However, Westinghouse Calcoculation
1D 2-0152 for pipe stress contained inconsistent values for the design
teryrrazture and pressure in different sections of the calculation.
Westinghouse had isfued revised ture and pressure values that had not
boen ertered into the Unit 2 "AmS" data base until after portions of the
calogiation had been corpletad. The licensee indicated that this type of
digorepanty wodld be found during the as-huilt reconciliation procese.

inestion l\u-r k2 o R

Hooever, these revised values were also applicable to the equivalent Unit ]
sreters.  Therefore, Westinghouse had failled to reconcile the latest avallalle
desion terperature and pressure values in some of its Unit 1 final pipim
caiculations. The licensee issued Operation Notification and Evaluation (O

Fore Fr=01=1660 to formally idenmtify ard resclve this jssue. Westimghouse
noecently identified an additional 14 Unit 1 piping calculations with
ted from the revisad design temperature and pressure

€
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values. All 14 calculations were evaluated by the liocersee ard found to have
sufficient margin to accarmodate the revised values, This condition of usim
incorrect design temperature and pressure values is ancther exarple of
Deficiency 50-445/91-202-01 and 50-446/91-201-01.

In addition, the team cbserved that the piping directly uystrear from the
piping qualified by Calculation 2-015Z, line mumber 3"=51-2-033-2501R-1, wac
listed in "ACCESS" as having a design temperature of J00'F rather than the
correct value of 650'F, The licensee issued Texas tilities Evaluation (T\T,
Form 9105051 and the corre~t value was entered into the data base. The
licersee considered this an isolated caze of data irput errcr. The tea-
agread with the licensee's conclusiaon,

¢.2.1 Seignic Equipment Qualification

The tear reviewed a nuber of seismic ualification reports for ASME Class 1
2, and 3 valves. Associated docugmentation and procedures relating to the
seizric gualification program also were reviewed. All w.e found accentable.
The tear determined that the seismic equipment qualification of an exglosion-
proof heater located in the battery roams of Units 1 and 2 met the
requirements for seisnic Category 1 equipment set forth in Section 3,10 of the
FSAR., However, in Dnasco Calculation Vol, IV, Book 52, the licenser used a
weight of %00 pounds for the seismic spport of the heater assembly in the
corputer analysis rather than the weight of 1160 pouds as indj ated in vendor
Draving 66L. No justification for the use of the $00-paurd weight was noted
in the calculation., The licensee genersted a ONE Porm FX-91-16€1 to addres:s
the issue for both units and to correct the calaulation. There was sufficient
rargin in the calculation to accommodate the increased weight and this type of
hester was not used elsevhere in either unit. However, this condition is
ancther exarple of Deficiency $0-445/91-202~01 and 50-446/91-201-01,

2.2.4 Design Guidelincs and Procedures Review

The tear reviewed numerous enginerring and design criteria guidelines and
procedures. Procedures for design interface comtrol were foud effective. In
particular, engineering Procedures 2-EP-5,.)2 and 2-EP-5.13, which provided the
design criteria and guidelines for pipe stress and pipe supports, were
detalled and coprehensive. "o

2.3 Irgtrnmentation and Comtrol

The inspecticon tear revieved scaling schematic diagrame, instrnumentation
calculations, instrument and control disgrams, procedures and Design Chanoe
Authorizations with erphasis on the RHR and ac/dc power distribution syste-.

The schermatic diagrams revieved had an average of four outstanding dos

crange authorizations (DChs) issued against each of them. Drawing El-!
Snect 4, Revision CP-2, had seven DCAs that had not been incorporated.
L..'..._ an the reguirerents of Procedure 2EP-5.0% stated that drawings will b«

&t the discretion of the responsible lead discipline engineer, the
u.,-: cheerved that the namber cof unincorporated DCAs weakenad the
effectivaness of the diagrams and that consideration should be given to more
frequent revision of drawings with high mumbers of ountstanding DCAs

~J



Scaling Calculation Marmual 1-50-8800 defined the tachnical data for the
scaling calculations to be performed for Unit 2 as well as the methodoloy, and
format. The manual mistadofhopem with 12 apendices to the second
part of the manual. The sppendices conmtained caposites of the signal
wonditioning loops, lincarization methodology, eguare-root corversions, heat
correction coloulations, and other technical methods. The actual scaling
calculations were predefinad as much as practicable.

At the tire of the inspection, (he licensee had conpletad three R Syste-
scaling calaulat.ons: two calaulations applied to tarperature measurement an
ore applied to pressure measurerant. The three RHR systen scaling
calculations (2-5C-58-01, Revision 1; 2-80-58~04, Revision 1; and 2-8C-58-(7,
Revision 2) were derived from the corresponding Unit 1 calculations. The tea~
det e:-,-.-na., that these scaling calculations accurately definad the set point:
for ort of the RHR system operatioral requirements.

The design documentation, such as instrument scaling calculations, scne -stic
diagra~s, instrurent and control diagrame, procedures, and design chamoe
authorizations (DCAs), indicatad to the tear that RHR systen instrumentatior
anl controls were adaguate to ensure safe operation.

2.4 Electrical Distribution System

The electrical distribution system (EDS) review included selected
calculations, pm:adures and records of the ac and dc systems, mtlo' cf
irstalled equiprent, and interviews with engineering and support staf:. The
tea- reviewed a saple of electrical design attributes at each voltage level
ef the EE, m.ludm verification of the reliability and stability of the
cifsite (grid) power system, plant load calaulations for the regrlation of
voltase to electrical loais required for the safe shutdown of the station, an’
tne shaort circuit calculations needed for proper equipment ratings.

2.4.1 AC Distribgtion Sywten

DE-FF-038, "Offsite Power Syster, " described the two independemt offsite
pover sources from a 138 kV line and a 345 kV line that interface with the tuc
referred po..e transformers, XST1 and XST2. Each transformer has two
virdirgs, ¥ and Y, which feed two 6.9 KV safety-relatad switchgear per unit
The 1 windings are the preferred power to the switchgear and the X windinas

v the altermate source. In the normal operating lineup, XST1 supplies

L".;t ¢ and X572 supplies Unit 1.

‘T‘!
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DEO=IT~03F showed minimes and maximem voltages as 340 kV and 3€1 KV,
respectively, cr trne 345 KV line. However, the 'Voltage and React.ve
sioelines" gdoorented a minimer veoltage of 335 KV. 1In addition, short-

14 irvedance was not described in the DBD. The licensee revised ©
rinirrs voltage of 335 KV and agreed that system parumeters
5’.:_.3:1 be coocrdinated with the offsite pover grogps and doamented in the DE
ith their m*;_\ to provide source information for design engineers.

o ensure that ':«:.':*, engineers had accurate design information to pc'::;:--
shertseiroult in and voltage-profile calaulations, the team discuseo:

coordination and cw"'*‘. of information regarding the offsite power pxrn
with resters of the enginearing groudps. licensee representatives stated U
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calculat jons were performed anvually to demrnstrate anorert configuration and
projected growth. The licensee stated that overvoltage and wdervoltase
conditions were regulatad with load tap changing (LIC) transformers. When tho
voltage approaches an operating limit, the load dispatcher performs a manual-
rercte action on the LIC transformers for the affectad area to cocorect the
voltaze. The spokesrman for voltage regulation stated that the guidelire of
3125 KV shauld not apply to Camanche Peak because minimum voltage history ir
the Coranche Peak area was 340 KV, 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 arvually and coordinated with the hulk power planning grogp that
performad short=circuit studies.

The tear was irpressed by the technical cowunication within the licensec
organization and the overall level of technical understanding displayed b
participamts.

2.4.1.1 Quality Assurance Audits

Quality Assurance Audit QAA~S1-206, which statad that the SCOFE E electrical
caloulations exhibited no major technical errors, referenced Calculation
16745-17 (B =075; however, it was not actually reviewad bv the licensee during
the audit., The audit report did not document the calaulations that were
reviewed. The licensee issued a revision to the repoit during the inspection
and slritted the auditor notes to demonstrate the auditors had performed a
tesrnical revies. The notes showed that one auditor's technical inforration
ales had not been discussed in the report.

Tre irspection tear performed a technical review of several applicable
caleulations and the results of their review is covered in Section 2.4.1.0.

The gualification record for an auditor showed that changes were made after
the date the record was marked corpleted. The licensee issued TUE Forr
$1-2037 during the inspection to address the incorplete auditor gualification
do=rert, In asdition, the licensee made the revision to the qualificatior
pacrage during the inspection. The errors in the gualification records are an
exarpie of Deficiency 50-446/91~201-03, "Failure To Follow Procedures During

Coretrimtion Astivities." &S

¢r-008 presulted in quality assurance (QA) personnel issuing three T\Es.
of the three were closed. The other, TUE 91-342, documented that the
arrrorriste corrective astions were carpleted on July 3, 1991, Procedurally,
c2 enould have verified this TUL within 3 weeks; however, the TUE was st..l
oper. QA explained that no one was available to perform the verification
ecause ¢f the Unit 1 outage.

.4.1.2 Design Basis Documents

In DEO-EE-040, Sectinn 4.3.2.9, the 125 Vdc control fuses were specified to I
a ririmr of 30 arperes. However, the continuous arpere rating for the
cortrol wiring was less than the fuse rating, It was unclear how thus

-~ ¢ 1guration will adequately protect the wiring during overload failures.

e licenses engineering staff resporded that the fuse supplier recorme e
tre fuse cize and there was no trend of adverse effects, Taking Inte

[ &



consideration the wire size and assaciated loads, the tean concurs with the
licenses .,

¢.4.1.3 CQalcaulations

Calculation 2-JF=-0011, Revision 2, listad a large number of penetrstions that
exceadad the [inating freguency to withstand as-~designed fault conditions.
These penetrations were not designatad as “confirmation required" iters in e
calculation to ensure implementation of the reguired corrective actions. i
licensee indicated that DCAs had been initiated to follow up this iss - a-ﬁ
these DCAs were included on an appropriate pnchlist. The team verified trat
the DCAs were initiatad and action was required prior to startup.

Unit 1 Caloulation 16345-EE(B)-075 used 90°C for calculating cable resistance.
No basxs wvas given in the DEDs for using the 90°C tarperature. The licersec
issued ONT F rm FX-91-1545 to revisc the calaulation, using a 25'C conductor
terperature,  Although the short-circuit design margin will be higher after
the caloulation is revised, the equipmert rating for the switchgear was 70 k2
and the rasults of the licensee's calailation showed the available short-
circuit margin to be 48 kKA. Therefore, the equipment will have sufficient
rargin.

Caloule  ~n EE-CA-0004-3021 for short-circuit margin and voltage profile on
"rzt 2 w 4 not consider the resistance decrease for the 6.9 XV/480 V
transformer tap change. Again, the short-cirouit design margin was high
enoush 80 the equiprent rating would not Le adversely challenged. The
trarsformer tap change will be addressed in the next revision of the
calculation. In addition, no basis was given for using the emergency ratin:
of €5°C for calculating the startuyp transformer resistance. Licensee
personnel concluded that the caloulation results would essentially rerain the
samc, The tear concurred with the licensee's conclusion.

aloulation EF-CA-0004-3018 for Unit 2 sys’-w voltages showed that adeguate
voltage would be available when both units a' @ f~d from the XST1 transforme:
and Unit 2 experiences a LOCA with Unit 1 at .\all load. The final results of
this calculation are pending the verification of cacle lengths for Unit 2.

The team asked the licensee for the calculation or analysis that demonstrates

that the voltage drop margin was adequate for egquipment required to mitigate a
raln stear line breal (MTLE) outside contaimment. The licensee stated that r

Sacmentation existed to demonstrate that there was adeguate voltage rargir.

During the l""O:“.iL‘.ﬂ, licensee engineering staff performed a prelirinar
aralysis which showed that the resistance ¢of the cable had increased by

20 pereart. T?',s suazested the voltage drop had charged, but the voltagze
still sufficient to operate the equipment. The licensee agreed to for-alis
e caloulaticnal results, The team found that the affected carponents rot
the containment pressure transmitter equipment qualifications and the voltaos
loop criteria for the transmitters to operate properly under accident

ditions.  The errcrs m the calculations indicated weaknesses in the desic
fication process and are further exarples of Deficiency 50-445/81-200-11

-
¢
and 50-44€/81~201~C1,



2!..

(1)

“ 4
5.4
T 3
EDG
aral

1.4 AC Distribution System Comtrol logic
chared 480 V Motor Comtrol Cemters (MOOE)

1n FEAP Section 3.1.1.5, the licersee agread to oarp

General Design Criteria (GIX) S, concerning the sharing of structures,
gysters, and oarponents. However, the licensee had its
carpliance and had no fimm aorpletion date even though the auvtamatic
mtexmw‘formaixuovmm‘dm ts 1 and 2
encrgized and ready to connect to Unit 2.

Und
The tear reviewed the autamatic transfer schave and foud tha

t there was
no provision to prevent an avtorat.c transfer of a faulted 480 V MOC fror
cocurting upon loss of the preferred power srply due to a fault on the

a‘fected shared 480 V MCC. The lack of imerlocks to prevent the
astaratic transfer of a faultad 480 V MXC from Unit 1 to Unit 2, or vice
versa, could potentially impact the cperation of other safety equiprant.
Tre licensee stated that 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, Nonetheless, this appeared not to carply with the
irtert of GOC &, The licensee agreed to review the transfer scheme to
determine if design modifications were required, this item is unresclved

g further NRC review (Unresolved Item 50-445/91-202-01 and
En-44€/91-201=01, "Astomatic Transfer of Faulted Motor Cortrol Centers
Between Units").

EDG Control Systenm

The EIG starting system was designed as a dual system, with each part of
the gyster having provisions to receive two starting signals. One signal
wae dadicated to start the EDG on 6.9 kV Class 1E bus undervoltage
leaving all EDG protective trip functions operative, while the other
sigral was dedicated to ctart the EIG if a safety injection actuation
sigrnal was initiated, leaving cnly two trip functions operative, (i.e.,
EDG high differential current and engine vverspead). The tear found that
trhe EDG starting logic was consistent with the FSAR and TS, including TS
Amercer - 3, License NFF-87, issued October 4, 1991, wiich deleted the
requirerent for starting the BOG upon loss of the preferred offsite power
source.

.1.€ Prergency Diesel Generators

te self-initiated intecrated design assessment, the licensee revieved the
loading, load sequencing, and veltage regulation and noted that a dymas.i:
yeie study was not performed as part nf Caloulation 2-EE-0014, Revision .

Hosever. the calculation tabulated all of the carulative continuous and motcr
starting surue loads (real and reactive) and carpared those loads with e
information in the EDG vendor factary qualification test report. The teas

pert

crred a detailed review and confirmed that the highest carbined cortinuous

amd retrr start surge loads were bounded by the highest corresponding values
listed 1n the factory test report, which cbviated the need for a dynamic

ey
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Althaugh the Class 1E emergency power suplies were appropriately designed to
perform their interded function, the calculational errus below is an exarple
of a failure to verify design adequacy (Deficiency 50-445/61-202-01 and
50-446/91-201-01) .

. The EDG backup protection relay calaulation did not demonstrate trat pic
thermal limits would not be exceaded as a result of a potential fault
while the £IG was in a surveillaxe test configuration. The licensec
performed a syplementary calculation which determined that Ad-qaa*s
design margin was available. The primary transformer protective rela;
setting meets the criteria containad in ANSI Standard (57 ard Institute
of Electrical and Electronic Ergineers (IEEE) Standard 242. The licenses
deronstrated that the protective relay characteristics, when cons.deriry
the effect of the secondary prutective devices in series, were
appropriately bounded ry the transformer damage curve. The team agreed
with this conclusion

In addition, the licensee determinad that the EIG excitation g stem would not
be adversely affected by the extended exposure to a low autput voltage
resulting from the postulated fault. This previcusly unanalyzed situation is
a further evaple of a failure to adequately verify and check the des*cr and
is a further exarple of Deficiency 50-445/91-202-01 and 50-446/81-201-

2.4.2 DC Distribution System Design Review
2.4.2.1 Class 1F 125 Vdc Distribution System

The Class 1F 125 Vdc distribution system consisted of two electrically
isclated do buses in esch wrain., Each separate bus was supplied by a 60 cell,
2% Vds Dead-acid, calcium grid battery and two battery chargers. The two
patteries for each train were installed in a shared battery roam that provided
adeguate vertilation and protection from envirormental haza:ds. The battelic:
were comectad to the dc switchboard buses through fused switches, and the
ba’te ' chargers were conected to the same switdiboard buses through
*.a::c.a ly in*erlocked circuit breakers. The interlock allowad one charuer
tc suply normal power while the second charger was a ready spare. The rormal
batiery charger syplied continuous power to the battery on float charge a
periodically provided a battery cell qualiz:.n; charge at a voltage close te,
ut not to exceed, 140 Vdc.

n azs 1E 125 Vae distribut onsysten suplied emeygency power to the
inverter er sources of the reactor protection syster (RFS) and the Class 1f
118 \'a-.r control power s.;:wsr;s.ers and distributed power to other safe shutdor
contrel components. Each 125 Vdc train sypplied two 7.5 KVA inverters,

plying tvo spa:ate RPE c:l’xmne.s and two 10 KVA inverters that supplied
-ﬂ.:;:-:;«ts. 112 Vac buses. All inverters were connected to the 125 Vdc load
centers through molded-case circuit breakers. In addition, remote circult
breaver panelboards fzr tha 125 Vde distribution were supplied from the
centers through 200 A fusible switching murcuits.

¢.4.2.2 Design-Basis Documents

DED-EE-044, Revision 4, "Desiom Basis Document, DC Power Systems," containe
3ifferent values than the corresponding values fram Unit 2 calculatiors



discrepancies with Unit 1 licensing camitmerts and at least one other DBD.
For exarple, paragraph 11.1.3 listed several instances where protection
cocrdination was not achieved for Unit 1 although DED-EE-0S1, Revision &,
paragraphs 4.1.8 and 4.1.15, required full coordination of protective devices,
This DED alse lisitad instances in which conmtaimment penetration sizing
requirements and voltage drop limits to Class 1E control devices were not met.
This was discussed earlier in Section 2.4.1.3., The voltage drop issues were
fourd in conflict with the camittad requirements of Regulatory Guide 1.3 anw
1EEY Standard 308-1971 The licensee correctad the Unit 1 caloulations as
described below in Section 2.4.2.3. The licensee stated that the Class 1t
carponents subject to unsatisfactory voltage levels are only used in test
circuits that are not required to cperate during the end of the battery duty
evele.

2.4.2.3 Snort Circuit and Protective Device Coordination

The short circuit and protective device coordination calcaulations for Unite 1
and 2 contained technical errors. The calaulatior failed to oonsider short-
circuit test data of the battery verdor 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 cell resistance in the
calculation.

In addition, the short-circuit current cormtribution for the battery charger
was incorrectly assumed to be limited to 375 A by imtermal electronic control
during the initial fault current surge, However, because the battery charger
control elements are silicon-controlled rectifiers, cwrent limiting control
would not be effective until the first zerc croesing of the ac supply cwrant
waveform is reachad. This might take more than half a cycle dapending on the
ac supply circuit time constant (VR ratio). The team was concernad that the
srall=frame rolded-case feeder circuit breakers and feeder protection fuse
would atterpt to interrupt bolted fault cuwrrents irn a camparable time lapse.
Thus, the higher initial battery charger short-cir-uit comtribution, cormbined
with the battery contribution, could result in excessively high short circuit
duty and’cr loss of coordination between protective devices.

Class 1E 12% Vdc protective device coordination calaulation for Unit 2
contained outstanding "confirmation required" items even though the 128 Vdc
gystems had already been twrned over to the grogp. The licensee indicated
that the "confirration required" jtems were included in a startup punch list
to ensure thelr resplution.

The errors in the Class 1F 125 Vdc short=circuit calculations is anoth
exarple of Deficiency $0-445/91-202-01 and 50-446/91-202-01. The aff&"c--f
caloulations an’i eyster configuration described in DED-FE-044 were applicablc

to both Units 1 and 2. The licensee implemented timely corrective actions ¢
BE affecting Unit 1 restart. The ;.:u..see prepared new short-circuit ar
;.rotectl e device coordination calawl Lions and replaced the 200 A distribu-
tion panelboard mpg:.: circuit fuses t.h a type having slower blowirg

ole

‘ ra:*.en-t;cs in the mgh-c-a..ren* re_ on. The new short-circuit calculatior
correctly used the vend-r's short=circuit test data together with the

appiicak ;c criteria of ANSI ©37.14-1979 to determine the ba*tt.r\' cell inter
resistance, The calculation showed that damage to the battery charger was

193
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possible under high fault cwrent levels uder an initial surge in excess of
5600 A if the intermal rectifier protection fuses blew. IEFFE 279 and IFIT 2108
state, respectively, that fault induced damage to Class 1E systems should be
limited and that proper coordination should be mainmtainad, This part of the
issue remains unresclved perding clarification by the licensee and/or the
battery charger vendor ard is jdentified as Unresolvad Item 50-~445/81-207-00
and 50-44€/91-201-02, "Potential Damage of Battary Charger due to High Fault
Qurrent . "

2.5 Civil amd Structural

Most of the civil and structural area calo:lations for Unit 2 were Unit 1
calcuiations, only if significant chames ocourred were the calculations
modified and verified to the original design for Unit 2 application. The tea-
reviewad DEBD-CS-074, "Design Basis Document - Oontairme:t Liner and
Fenetrations," Revisjon 3, September 29,1988 with D(A-84570, Revision 1,

April 1, 198%. These govermed liner and penetration design. Several of the
Irpell and SWEC calculations demonstrated that the liner was adequately
designed.

The team additionally reviewed structural calculations associated with the
safeguards bullding reinforced concrete design. The tean concludad that the
re.rforoed concrete design was satisfactor' and that the control of
confirmation required items had been prope:ly acoamplished.

2.5,1 Design Modifications

The design modification package to install an access gate and platform for the
pelar crane contained a minor discrepancy. Design modification DM 89~24%,
"Install Access Platform," Revision 0, July 23, 1990, referenced FSAR Section
©.1.4.3.2, Item 14, rather than Section 9.1.4.2.3, Itam 14.

ter riscellaneous cable tray support calculations including, Impell
Calculation 0218~CT-0036, "Desan Verification For Cable Tray Harngers
CTH-2-13€61, CTH-2-13€662, and CTH=-2-136€3," Revision 2, July 30, 1991 were
reviewed. These calculations contained a minor, mte.rml i.rmnsistem-, on an
assurption regarding tray design weight that had no effect on the technical
conclusions.

The licensee had previously estaklished a post-construction hardware
verif mation prugram (PCHVP) (O provide a controlled methodelogy to address
the rification of construction attributes that had been a probler on Unit 1.

sev e*a‘ POHVP attributes were reviewed relatad to concrete amhoraqe edas
distance, contairmment liner overlay plates, amd structural openimgs. The t
concluded that PCHVP and associated walkdown procedures were satisfactoril

irrlemanted.
indeperdert Design and Conctruction Assessment Prograr
The licensee had initiated two covplementary self-assessment programe of

Comanche Peak Unit 2: the integrated design assessment (IDA) and the
censtruction assessment team (CAT).



The 1DA was conducted by the licensee's lndependent Safety Engineering Group
(1SEG), and the results reported in ISEC Report IAR "1:09. The licensec
performad a creditable job in self-assessment effort and spert a consideratle
amount of time and resourves. All of the IDA reviewers were tachnically
qualified for the tas' 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 oamponent arca
should have resolved his findings during the IDA, instead of postponing the
finding resolution until the final plant design validation. The IDA repcrt
did not indicate the entire scope of the assessment and did not state the
favoravle findings as well as the nagative. However, the overall guality of
the review by the IDA was very good.

2.6 DEwineering Assurance

The engineering assurance (FA) organization consisted of only three people.
Project Procedure for Unit 2 27.-1.01, Section 5.2.2, definad the EA
responsibilities as mostly related 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 cther
enginecring management personnel, (4) coordinated audits of engineering
activities and followp of findings, (5) directad the development and
implementation of training, and (6) handled the trending analysis,

Cn the basis of the EA-issued documents reviewed by the team such as meeting
notices, open iterm )ists, and a self-assessment report, the team concluded
that the engineering assurance corganization was performing well within its
assigned scope.

2.7 Conclusion

Design documentation and the design process in the areas of mechanical systers
and coponents, instrunentation and control, N6, and civil and structaral
were acceptable. The operating procedures indicated the design basis was well
raintained regarding operator actions, which were considered a strength.
Although DEDe were corprehensive and would be useful for design activities,
improvement was needed in some cases. Qertain calculativnal errors indicated
wealmesses in the design verification process; it appeared the licensee neadel
to focus more attention on design control, especially in the area of design
inout. The pipe stress and pipe syyort guidelines, and the scaling
calculation program were strengths.

Although the 6.9 KV Class 1E bus control logic and the EDG control systen were
adecuately designed, an outstanding design concern remained in the unevaluated
condition of the automatic transfzr scheme for 480 V MCC equipment between
Unite 1 and 2. Nonetheless, the offsite power system appeared very reliabls
ard well regulated. The tean was irpressed by the technical communicatior
within the licensee organization and the overall level of technical
understanding displayed by participants.

The demign of the electrical systems for the de distribution system wa
acceptarle. Although there were a number of concerns regaraing the
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assuptions and cortent of same of the engineering calaulations, licensec
personnel were reveptive, responding with additional information when

requested and mak'ng required corrections and improvements to the calculatiors
in a timely manner,

3.0 CONSTRUCTION ACTIVITIES

The tean's field inspection consisted of walkidowns in the areas of testing,
mechanical, electrical, civil and structural, welding, instrumentation an
control, and material storage and cleanliness. The team reviewed

10 CFR 50.55¢ and Part 21 reports, and the licensee's CAT assessment,
application of quality assurance during comstruction, and nonconformance
controls. The team verified agreement between the comtrolled drawings and the
installed plant configuration. The RHR system and the Seismic Category 1 arvd
11 HVAC systems in the electrical auxiliary and EDG buildings were inspected,
as well as the EIC and associated suypport systems.

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

To verify agreement among controlled documents and accuracy of these documents
regarding field configuration of the RHR system, the tean campared installed
corponents to the piping and .nstrument diagram (P&ID) M2~0260, and to Browr
and Root plping system isometric drewings RH=2-RB=001-004; RH=2-5B-001, 005,
008, 010-017, 020, G23-027, 030, 034, ard 035, and S1-2-8B~005. 1In addition,
the team examined completed work packages RH-2-024-407-822R and 14-81-2-197-
151k-2 for a seismic support and for the refueling water storage tank (RWST!
to the RHR systems, respectively.

The licensee had carpleted the majority of RHR system installation work,
However, the long construction period had eposed some camponents to a
rigorous enviromment, as evidenced by a broken flexible conduit. The 1icensec
had identified most damaged items on a punchlist. Same comodities, such as
pipe supports, did not meet the installation clearances, angularity, and
girble specifization requirements of CPES-P-2018. In accordance with ACP
11.5, “"Component Support Fabrication and Installation," these attributes vill
be inspected during the system turmmover inspection. 'The associated checklists
found in Section 7.0 of the ACP appeared camprehensive. Other inspectio.
rechanisms also existed to verify the installations, including CQP-M5-917,
"System kelease Turnover Process for Construction"; 2PP 2.03, "Room/Area
Walkdowns, Access Control amd Corpletion"; 2EAP-001, "Commodity Clearance";
STA 802, "Awceptance of Station Systems and Equipment"; and STA 810,
"Acceptance of Rooms, Areas, and Structures."

The field configuration of RHR system components appeared to acceptably meet
design requirements: however, in addition to the above noted conditions. th
insrection tearm noted several exarples of failure to maintain syster
cieardiness. These exarples are discussed in Section 3.1.3.



3.1.2 HVAC System Walkdown

Major camponents of the seismic Category 1 HVAC system, located in <he
electrical equiprment and train A EDG roams, were found installed cunsistent
with the applicable drawings (M2-0654B, M2-0658 A and B and M2-0659) .

The seismic Category II ductwork in Roam 100 at the 852-foot elevation of the
Unit 2 electrical safeguards building (Drawing M2-€54) was partially installed
at the time of the inspection. During its constructability review, the
liceniee had identified an interference prublem between the duct and a conduit
support. Work on that section of ductwork was an hold pending modifications
wuwcmdtmnwwwmmrkmﬂmndsiqn
daomerts The teanm fourd the examined ductwork had been satisfactorily
insta’ jec

3.1.3 Diese)l Systems Walkdown

Major carponents in the EDG fuel oil system and lube oil system were found

installed in accordance with P&ID M2-0215. Other than an open and uncapped
prearatic line to the fuel shutoff cylinder, camponent material conditions

appeared acceptable.

The jacket water system for the Unit 2 train A EIG was in good naterial
condition with msjor system components in their proper locations, although the
pressure sensing line from the jacket water header was open ard uncapped. In
addition, a 4=inch stainless steel tube that provided cantimuous air venting
for the engine water jacket punp discharge was strapped to a large bore pipe.
Thie method of securing the tubing appeared gquestionable because CPES-I1-2000,
Section 2.0.3.5, "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 1l
diese] was routed in a more conservative manner, thereby providing a greater
degree ¢f protection.

Tre lirensee's craft personnel exhibited proper control of material conditions
during refurtishment of the diesel shaft driven lube oil pump.

The material condition of the starting air system for the Unit 2 train A EIC
also was good, 1In addition, the licensee had identified a configuration
deficiensy in Units 1 and 2 invelving the amission of a A-inch drain line,
which could affect successful starting of the Unit 2 train A EIG. The
licensee's corrective actions, addressed in letter TXX-89845, were
corprenersive 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
corponents were completed. The Unit 2 train A EDG system, roam, and area were
released to startup for irplerentation of the taumover walkdown.

During a QA audit of the room and area tumover walkdown of the diesel day
tary. roov, 29 items were identified that had not been recorded on the tumove:
punchlist, Although the licensee determined that the jdentified items would
rot have corpromised plant safety or operability, it agreed to assess Uic
generic irplications of the walkdown process, as described in TUE 91-277¢
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During walkdowns of * e RMR and EG systams, the tean found sev ral examples
of lack of control over systenm cleanl iness that ware cormtrary to construction

specification requirements. This is an example of Deficiency 50-44€¢/
$1-201~02, "Failure To Follow Procedures During Omnstruction Activities."

The licensee ocorrectad the individual conditions and wrote TUEs 91-3017 and
3018, The licensee also agresd to perform (1) a 100 pervent walkdown fro-
Dawbe.r 11 to December 19, 1991, to idemtify deficient material corditiors

and (2) randam evaluations of the rejular material carditions surveillarce
program. The licensee further agreed to emphasize in management meetings the
importance of prwblems with maintaining systen cleanliness and stated it would
consider disciplinary actions, if necessary.

The team identified a nurber of field discrepancies. Althoxth these
discrepancies were unrelatad and not indicative of any adverse programatic
trend, they had not been previously identified in the utility's punchlist.
When the items were brought to the attention of the licensee, the licenses
often indicatad tha* there was a followyp program in place to find such
discrepancies. The licensee's heavy reliae on tumover progrars to detect
and correct deficiencies is identified as Observation 50-44€/91-201-01, "Heawy
Reliance on Turmover Programs."

The tear noted an inconsistency between flow indication on Drawing BRi-FH-I-
SB-023 and installed valve 2-FH-8734A. The licensee determinec that the valve
wvas irstalled correctly in accordance with a component rmodification chart
(QY7) written against the contrelled drawing. However, the (MO had not been
incerporated in a subsequent revision of the drawing. The licensee wrote a
TUE forr and initiated a drawing correction., Review of several cother drawings
indicated that the licensee was effectively controlling design changes and the
~ission of the OMC appeared to be an isclated ocourrunce.

3.2 Testing Programs

The team revieved system flush plan procedu-es for adequacy and abeerved in-
progress FHR system flushing. The flush test prooedures (2RH-5800-02A/F did
rot reguire the measuring and test equipmen* (MLTE) used during the test to br
recorded and did not provide cbjective evidence of naminal design flow rates
in portions of the systen and did nct give instructions for fiushimg
instnmentation roct valves and same vent and drain valves., These
deficiencies exhibited the licensee's noncamliance with its procedural
requiremerts,

Although these p"ova;rai wealnesses did not jrvalidate the flush tests
previously performed, they called ‘nto question the auditable guality of @
test records, The st.ax*u; test engineers indicated that the initial intent of
the flushes was to verify the previously campleted RHP flushes satisfactoril;
completed in 1985 and 1955. In addition, durirg the recently performed flush
tezting, debris was foun® in the strainer screens. The type of debris was
typically dimensicnally s'ml ard representative of debris possibly intrody
during work activities performed on the system subsiaquent to suspe.mz" of
Unit 2 work activities. ‘The team's review of madit.cations performed on t.h
safety injection and RHR systers showed that a mutxr of vent and drain val

i been installed during the interim period, shich could have introdu f.'
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The licensee's quality assurance (GA) staff had performed survelllances of
prerequisite testing activities associated with fluwhing. During its QA
gurveillances performed in a . Octaber 1991, the licensee also
jdentified the same deficiencies noted above and other similar weaknesses. Ao
a result, the startup engineers initiated n mmbnay of TUE forms and a flush
plan review panel. The review panel made a flush matrix to identify eystes
piping requiring flush reverifications, and the startup engineers revised the
affected RHR system flush plans to correct the notad deficiencies. The teas
considered the licensee's efforts in (1) ldentifying similar deficiencies
associatad with other flush plans, (2) evaluating the need to reverify some of
the flushes, and (3) correcting the current procedures to dispose of the noted
deficiencies to be responsive to the team's concems. This item is idenc:fied
as Observation 50-446/91-201+02, "Adequacy of Flushing Program."

puring BHR flush testing, the team found a number of rigid pipe sypports and
spring hangers had been removed from the piping. In same instances, terporary
pipe supports had not been installed. The piping analysis engineers had
walked down the system before the gystem's release to startup and had verified
all rigid suyports were installed., The team cbserved five instances in which
personne)l had removed piping supports and not provided tarporary supports. In
scme instances, a length of exvessive wsuyportas pipe span rusultec. The
startup group subsequently identified thruee additional missing pipe supports.
This wondition is identified as Deficiency 50-446/91-201-04, “Failure To
Maintain Adeguate Control of Pipe Supports During Syvten Flushing."

1n response to this condition, the licensee initiatad a rumber of TUE forms
and addressed the issue from a programmatic/repetitive aspect. The starty;
erginecrs walked down the service water system to soe if similar corditions
existed on a system that affected Unit 1. The licensee identified the syster
was properly supported. The lioensee beljeved the condition was isolated tc
the Rk systaen.

3.3 Safety-Related Piping

Piping installation work activities were chserved by the team and were found
adeguate., Cortrols were in place for fitup, grinding, welding, and
maintenance of material cleanliness standards.

The tear verified that the piping was installed and inspectad in acoordance
vith the applicable specificaticns,”drawings, and procedures and that the
procedures were adeguate. Purther, the team verifial that discrepant
conditions identified by craft and the quality control staff during the wor
activities were adequatelv resclved.

With the exception of not maintaining material cleanliness standards, th
quality of craft work appeared acceptable. Work activities abserved during
backsnift per.ods appeared well controlied and coordinated.

3.4 Corcrete Bpansion Anchors

The team used criteria from CTES-5-2001, "Specification for Structural
Frhedrents, " and OQP-CV-109, "Construction Procedure for Structural
Prbectnents, " and Drawing 82-0100 to perform walkdowns. The team inspected 11

bolts 1n a single room for anchor marking, washer installation, anchor sk
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spacing to abandoned holes, and embedment plate spacing. The tean inspected
umwumuwmnwnmmmmmm.

The detalled review of 110 bolts revealed two {nstances of bolts not marbed
(suyport RH-2-026-402~522R) and ane potential case of a mut bottamed-out on
the belt thread,

In its review of the rooms, the tean identified mumerous embedmert plat.
spacino violations and further mut bottam-out and thread-engagenent probles: .
Specific prorlems (e.g., RR motor stay suypport plate installation, miscimg
nuts on Hi'« i bolts associated with syport C-MS-S036, thread engagemert con &
bolt on support RH=-2-0025-006-52, er4 adeguacy of Hilti bolt anchorase for
§1=2-07B-404-325) were specifically raised with the licensee. The licensec
agread to correct the noted conditions during further work activities and
stated that these conditions woull be identified as part of the utility's
turmover program.  In addition, the team addressed the issues of the field
verification methad (F\M), training, and corrosion with regard to Hilti belts

(1) Field Verification Method

The licensee suplied coples of four field verification method closure
packages (CFE-EB-FVM-CS-03), CPE~-SWEC~-FWM-EE/ME/IC/CS~090, CPE~SWEC-
PM-EENE/IC/C8-08%, CPE-EB-FWM-CS-001) to substantiate that 100 percert
of all corponents had been inspected as part of the post- construction
hardvare validation program (PCHVP). NQI 3.09-M-001 established the
criteria used in the FWM walkdowns.

kWhile the documantation indicated that the licensee had performed an
extensive and substantial inspection using acoeptable criteria, it 4id
not substantiate that 100 percent of all camponents had been inspected,
™e reports did not directly provide results of the inspection. Data
could not be easily extracted from the PROHVP resuits to al)ow statistics)
trending or comparisons, The licensee could not provide a statistic:l
caorparison of the results of the limited initial stages of the backfit
inspection with (a) the expected attribute frequencies for Unit ) o (&
the failure frequencies for a known sample of bolt attributes for Units 1
and 2. Because the POHVP results were not easily amenable ¢o statistical
analysis, the abllity to corpare the failure freguencies of Uniws 1 and 2
was restricted.

P\ closure package EFE-SWEC-FW-CS-N75 confirmed that verificacion of
concrete embadments had been based on sampling rather than 100 percert
inspection. The team examined licensee's process ard believed 1t could
be acceptably extended to Unit 2.

(2} Training of Eolt Users and Installers

The training course teaching aids and course content incluged drillin
and installing bolts in a practioce corncrete block. The training wa
typically provided to multidi.ciplinary personnel (e.g., quality contre!
and construction) to facilitate intergrogp camunication. The tear
determined that the course accurately reflected the specification
recgiirenents.



(3)

Hevever, individual trainirg records contained a large number of
inaccuracies ~nerning domamented training that was not properly gigned
off for previous specification revisians. This indicated a worker may
ot have received adequate training. The licensee issued TUE Form
91-3103 to address one instance of an installer's training record having
Aiscrepancies. The licensee statad that the installer works in
wocorda e with construction work packages to ensure tiat Hilti bolts are
installed to the latest standards, and quality control (QC) checks of the
Hilti polts provide further confidence that problems will be detected.

Tr aaddition, the licensee was in the process of improving the accurac, of
training records.

Corrosion

SD-CE~91-003, "Corroded Hilti Bolts (Interim Report),” addressed the
jssue of three corroded bolts found in the basement area of the
safequards building. The Hurst Metallurgical Research laboratory had
irvestigated the cause of bolt failure and identified galvanic and
crevice corrmeion as the most likely cause. The team also reviewed the
licensee's walkdawn approach for inspection of other areas that might be
susceptible to floading.

During its walkdown, the tearn found pools of standing water in areas not
jdentified as being susceptible to flooding. The licensee chemically
analyzed cne pool of water and found it less corrosive than the water
associated with the previous bolt failures. The licensee issued a
memorandum (CPSES-9129885) to require staff to report pools of standirng
water to the houss xeeping superintendents so that such pools were removed
as soon as possible.

The team also noticed that Hilti bolts associated with the seismic
supperts for the EIG exhaust system were installed in & small depressed
area on the roof of the safeguards building. These bolts would be
gisceptible to water contact when flooded. The licensee issued TUE Forv
§1-5%7 to shelter the bolts until the depressed areas could be filled
with an impermeable material. The team axaninad this retrofit on Unit 1
and found that the impermeable material had shrunk away fram the supports
and water had penetrated below the barrier layex. Since this geametry
could exacertate any crevice corrosion that may be present, the licensee
issued a ONE Form 91-3594 to address this problem. The improper
installation of the impermeable material is identified as Deficiency
§0=-445/91-202=03, "Improper Installation of Hilti Bolt Inpermearle
Material."

In response to the team's concern about contarinants on stainless stec.
pipe, the licensee said that the meterials did not present a harzard
durino the construction period and that the lines would be cleanad before
the plant went operational. Although Unit 1 procedures addressed this
Unit 2 procedures did not. The licensee amerded Procedure 2 FF 2.0°
(P 03) to incorporate the team's concern.
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3.5 Field Work Activities

The seismic Category I platform, located above the instrument thinble guid:
tubes, was assembled and constructed in accordance with design specification: .
Drawing OWD FF-RBO1531784-RE2153]1 ard the seisnic Category 1 welding reccrd
indicated that all required welds were successfully campletad, The licens
had adherad to Construction Specification CPES-8-2006 for grating
requirements, The training records indicated gualifications were cargplete fo:
each person performing actual work on the struchure fabrication., The civil
and structural construction work performed on the seismic Category I platfors
was very good.

The tear reviewed work documented in OWD MS-RB-155E£32 concerning the
fabrication of the Unit 2 equipmert hatch cover, which included welding
inspections, and the guidelines discussing the acoce tance criteria for visual
weld verifications. The structural steel field fabrication work of the
equipment hatch cover was found to be campletad ard awaiting concrete
placemert. All welds had peen adeguately reinspacted in accordance with
Frocedure NC1G-01, Revision 2, "Visual Weld Acoceptance Criteria for AWS
[American Welding Society) Structural Welding at Nuclear Fower Plants," and
unsatisfactory welds identified by licensee QC inspactcrs had been repaired.

DCA-53489 addressed the lack of stiffness in the RIR heat exchange. vesse)
support systerm and the potential for overstress in the joints of the
foundation support strcture. Craft personnel had procedurss avajlable at the
work location, were well informed about the scope of work, and abserved hold
points apprepriately.,

Cralt personnel also installed fire retardant sealant (Bisco sealant) in the
Fiping penetrations between the emergency core cooling system (BEOCS) valve ard
contairment penetration rocms in accordance with applicable prooadures and
cbtained sealant sarples for QC verification.

3.6 Adequacy of Construction Dooumentaction

comstruction Specification CPES-H-201%, Section 4.10.1, provided adeguate
fabrication, installation, and construction reguirements of dimensional
tolerances for the HVAC systers and supports, This section of the
specification also was used as a requiremert in a mmber of other construction
specifications. The requirements ified in Section 9.2.1.4, 5, 6, and 7
als0 appeared to meet industry 3 A

The criveria tor dimensional tolerances used to install HVAC systers and
SUrpOrts were prirarily taken from the liocensee's cable tray hanger
reasurenent tolerances. The cable tray tolerances, given in Specificatic:
TWE-PM~CS-001, Revision §, were corpiled during an industrywide study., The
study was performed by a task group of the Presoure Vessel Research Com-itts

Latoalaticn M=£%, job 0210-041, assessed the use of cable tray tolerance:
H/AL syster tolerances and found the application to be generally more
comservative. Given the scope of research undertaken by the licensec, it
arpearad the use of Section 4.10.1 by craft persannel is appropriate.
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licensee re~energized the HVAC, sealed the house to prevent rain damage, which
was the saurce of water inside the 138 XV substation, and agread Lo revise the
operator shift round procedures (OWI-104-18) to include the 138 XV substat.ion.
These corrective actions satisfactorily resclved the team's conoerms.

3.7.2 6.9 KV Switchgear

The interiosw of switchgear 2EAl/Cubicle 11 for ED/G breaker 2BG) ard
2EA2/Qubicle 2 for ED/G breaker 2EG2 were in good condition. Cabinets were
properly labeled with permanent devioe nameplates installed that identified
omporynty inside and autside the switchgear. Foundation syports and capinet
welds and electrical oamponents, such as fuses, terminal blocks, and
terminations, were in an acceptanle condition. Linkage for the main breaker
disconmvact switch and oell switch operation functioned properly. Underveltage
and time delay relay settings matched those specified in FSAR Section 8.3 for
the preferred feeder breaker for transformer XST2 to 6.9 kV bus 1EAl (Unit 1)
and XST1 to 6.9 KV bus 2EAl (Unit 2). No deficiencies were identified in this
area,

3.7.3 480 V Motor Control Qenters

The team performed visual eramination of the 480 V MOC conpartments associated
with selected RHR equipment., MY 2EB4-1 bucket 27 for load motor-operatec
valve ((1OV) 2-8804B and MOC 2ER2-1 bucket 2F for load MOV 2-880%B and
termirations, termi-als, and fuse blocks appeared in good cordition. No
deficiencies were identified in this area.

3.7.4 125 Vdc Distribution

Tre liornsee resporded that Class 1E batteries for both units were inspected
for battery electrolyte level and tenperature on a weekly basis by electrical
raintenance uxer the surveillance program. No deficient conditions were
identified for Class 1E battery roums, battery chargers, inverters, and
s¢lected proorduies for Unit 1.

Hawever, a discrepancy was identified between the Class 1E battery duty cycle
values in service test Procedure MSE-SO-5702 for unit 2 battery CP2-EPETED-01
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 batteries were procured and installed for Unit 2
ard therefore a new battery duty cycle applied. The licensee said there was
ar amendment 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. 1In
addition, the licensee will revise Service Test Procedure MSE-SO0-5702 to
reflect the new battery sizing verification.

Train A battery cell 46 vas found filled a 4 inch over the electrovlyte high-
levil-line and several train B vattery 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 licenzee ctated that it will monitor the
situations on both batteries and that it will correct the low electrolyte
corvlitions for the train B battery cells via Startup Deficiency Report

(SDR) 141%. The licensee also will monitor the situation during equaiizatior
to preclude ¢ neiential overflow of electrolyte froum the cell jar.
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In addition, a seismic bumper guarc was

(east) rack CPZEPETED-01 ypper level and a flange bolt was found bent on an
HVAC air duct., The licensee immediately generated SR 1422 to repai
replace the bumper guard and TUE Form 91«

was apparently damaged during post-inspection roam omnstruction activities.

fund unattached for train A battery

3.7.%5 Motor-Operated Valves

In coordination wit:; design review efforts, the team visually inspected MOVs
2-8804B, 2-8809E, and 2-8105 and exanined the Limitorgque motor leads, t.ex".;rnl
blocks, Raychem splices, lug work, and associated limit switches and junctior
boxes. An envirormental q«nlificatim report QTR 155 identifiad the
insulation material used in the EA1BO series NAMCD limit switches as a glass-
filled phernclic thermoset plastic. This design change to the EAl80 series was
necessary because the original asbestos-filled pherolic plastic for the limit
switch components was no longer available. The licensee carpleted
requalification of the glass-filled phenclic part in 1989,

MOV nameplate data, such as service factor, horsepower, voltage, and amperage
for Units 1 and 2 corresporded to electrical load drawings and FSAR Section
8.3 descriptions, No discrepancies were identified during the MOV walkdowm.

3.7.6 FPower, Instrunentation, and Controvl Cables and Raceway
3.7.6.1 Cable, Cable Tray, and Conduit Separation

Spatial deviations existed for cable tray-to-tray, conduit-to-conduit, and
cable tray-to-conduit arrangements, which departed frrr requirements of IEIT
Standard 384-1974 and Regulatory Guide 1.75, Revision 1, to maintain a 3-foot
vertical and 1-foot horizontal lpatul separation for cpen ventilated,
redundant, tray-to-tray arrangements in the cable spreading aruas.

Through the licenser © FSAR licensing doaument chamge, the licensee requested
an exerption from * mumber of barriers required for protection from
electrical fail .. These changes will reduce (1) power tray-to-tray and
cable barrier ‘. .m two barriers with l-inch minimm separation to one barrier
and 1 inch and (2) Class 1E conduit, located above a tray or cable, from tu:
parriers and l-inch minimum separation to ane barrier and 1 inch.

The licensee said that several instances may exist in whic., the new criteria
could not be met; consequently, it reguested the use of a second category »f
scparation criteria for those cises. NRC acoeptance of the new scparation
criteria was pending a technizal evalusztion of the FSAR revision sutmitted to
the NRC. After the exit, the licensse determined that the second category of
separation criteria was not needed and 2 change to the FSAR would indicate the
same .

In addition, there were deviztions {rur thermal separation requirements
specified in CPLS-8-1001 for separation, between cable trays and conduits and
elevated temperature piping lines. For exarmple, cable tray T2IGSCF9E in Roor
100 was installed inside the corntaimment wall shake zone, contrary to the
specification requirerent to maintain a 3-inch minimum clearare between the
containment well and catle trays. Such items had been identitied as
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deficiencies through the licensee's conmodity clearance proorss, and it i
tean's uderstarding that these cable tys axd conduits are to be revorked
exanplec by an engineering analysis,

the

'« 7.6.2 Electrical Terminations and Raceway's

Drawing E2-0173 indicated that the terminations in 6.9 X cubicles 2EA
CEAZ-10 and in the remote shutdown transfe: panel for cables E020C
EC204 , EO204438, E0204371, and EG200034 were landed on the appropriat
teiminals The raceways

were installed and labeled correctly,

ted 600 V Power and Qortrol Cable

FSAR licensing document charnoe request mnumber SA-91-0F Proposed t
useé Of l-hour fire rated cable (Firezone R) to meet the safe shutdow
requirements of 10 CFR Part 50, Appendix R. The Firezone R cable wa
onstructe { tinuously welded corrugated 12-mil-~thick stainle
§ @1 with high-temperature nickel-clad conductors, glass braid jacket, an

insulati However, a review of the procurement specif
\nd 's (Rockbestos) Qualification Report (QR) 9801 for t
Flrezone € Tevealed several issues requiring further irvestiogat ) '
procurenent specification (CPES-E-2027, Revision 1) stated that the proposs
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total radiation dose is less than or equal to 50 millirads (gamma) and in
areas that will not be subject to the direct effects of a MSLB. This will
alleviate the team's conoerm.

In addition, the team raised concern over the FSAR revision requesting that
Firezone R cable be considered a "raceway" with to protection fror
electrical failures. Ragulatory Guide 1.75, Position C.2, stipulates that
armored cable shauld not be construed as a "raceway." This issue will be
considered during the NRC review of the licensee's licensing document change.

3.7.6.4 Cable Tray Intagrity

During a walkdown of the electrical safeguards building train B switchgear
room, the team identified a missing cable tray siderail splice plate on tray
T22FEERS9, The splice plate was used to join two segments of cable tray. The
licensee issued DCA 094585 to correct the missing splice plate because it wacs
not on a punchlist. The licensee further explained that a program was urder
Jevelopment to address cable tray attribute verification of hangers and splice
plates via a specific cable tray walkdown program performed during room area
turnover,

3.7.6.5 Fiber Optic Cable

The team questioned the licensee on fiber optic cable application, separation
criteria, and fire retardancy qualification., Two types of fiber optic cables,
carles W-100% and W-1041, manufactured by Chramatic Technologies and
WireMasters Incorporated, were on the plant camuter.

CPES-E-2004, Appendix F, did not require separation of fiber optic cables
irternal to equipment because the fiber optic cable used in non-Class 1F
monitoring circuits carr‘ed no electrical energy and, therefore, were not
required to maintain physical separation from Class 1E circuits. Daternal
equiprent, fiber optic cables were treated the same as any other
iretrumentation cable., For installation, a minimm of 2-inch-diameter
conduits were used for ease of pulling and to avoid damage.

.
O

For flame propagation resistance, the licnmm’prwided certificates of
conformance from the vendors certifying that each fiber optic cable type met
the flammability requirements of IEEE Standard 383-1974. No deficiencies were
discovered. ‘

3.9.7 Fuse Control for Unit 2

Procedure XCP-EE~08 governed the licensee's fuse control program for Unit 2,
i1, response to Information Notice 91-51. The proocedure specified that the
gize and ratinas of fuses, relays, starter, switches, and control transformers
re verified during control circuit testing. If fuse data was missing on e
desiyn drawing or if the installed fuse did not match the design data and th
correct data could not be determined, an SIR was to be initiated to identify
the condition. Design drawirgs typically cross reference a da*a sheet, such
as E2-0024, Sheet 4, which stipulates the manufacturer, type, and catalog
rter, rating, and references to other drawings for the fuses.



During it _samination of fuse removal and installation practices, the safety-
related storage area, and the fuse control log, the taan found that pulled
fuses were properly sealed in plastic containers, tagged, and entered in the
fuse control log book. The procedure and fuse cortrol sheets are well define!
and good camunication existed among startip, ccstruction, and operations
personnel for fuse conmtrol.

The lioensee had implemented several safety practioces to prevent plant
persoryy | from live circuit hazards, espacially those circuits under
functicro] testing. These practices include use of danger tags with
muliisized insulation (red colored) caps for fuse block contacts and safety
(red colored) clipe for the front parels of energized 480 V MC buckets.

3.8 Welding Process

During the walkdowns of the RHR and ac/dc distribution systems, mumerous
welding activities were ongoing. The team noted that the licensee did not
always comply with the welding parameters specified in the weld technique
sheet (WIS). The two examples of welders failing to follow procedures are
discussed below. ~

(1) Maximm Amperage Exceeded During a Fillet Weld

The maximum amperage permitted by Welding Procedure Specification
(WPS) 18013, Revision 8/10N 0, was 80 amperes. However, during a welding
parameter surveillance the actual recorded amperage was 92 amperes,

This particular weld joined a stainless steel stanchion to a piece of
carbon steel plate. The design specification for ASME camponent supports
did not require impact testing for carbon steel or sensitization testing
for stainless steel material. Therefore, the fact that the rverage
range was exceeded did not significantly affect the ability .. the rater-
ials to perform their intended design function.

(&) Minimum Preheat Temperature Not Mainmtained

WIS 11032, Revision 19/1CN 1, required a minimm preheat temperature of
200'F. However, for support RC-2-135-408-C41K, the temperature minimgm
measured was 174'F, The licensee issued documentation to remove and
replace the existing weld. '

The~e conditions in which the welders did not caply with the weld
technigue sheets are examples of Deficiency 50~446/91-201-03, "Failure To
Follow Procedures During Construction Activities."

The team observed the licensee's quality control inspector taking amperaoce
voltage, and interpass temperature measurements, using a calibrated amperaac
and voltage meter and contact pyrometer. The team also cbserved the bead sio¢
width and travel speed during the welding process. There were no additional
instances identified in which a welder failed to camply with the weldimg
parameters specified in the WIS. However, discussions with individual welders
irdl ated that they were minimally aware of the parameters identified in the
appropriate WiS., One welder stated that he had not looked at the WIS and he
could not de ribe the ranges established for each £ the parameters. Four of
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the other welders did not know the established ranges for amperage, voltage,
or travel spead, and additionally, one of these welders also did not know the
maximin interpass temperature. With the expeption of the first welder, each
of the cther welders provided a response that indicatad same awareness of the
values of the variables they should have been using. Each of the welders
considered their experience to be the dominamt factor in producing an
acceptacle weld. However, it appeared to the (eam that, as a minimm, the
welders should be aware of the welding variables cortained in the appropriate
WIS, The licensee discussad this issue with craft personmel. A revies of a
sample of welds by the NRC indicated that the weld quality was acceptable.
This is therefore primarily a procedural issue. Per discussions with NiC
Region IV, the welding specialist will follow this {tem during upcoming
inspections.

3.9 Cleanliness and Safety-Related Equipment Storage

The team noted several areas where proper oontrols were not being maintained
in safety-related and clean storage areas, Examples of these deficiencies
that were identified and continued to exist throughout Unit 2 are given belov,

(1) The team found the wall mounting plate for seismic smubber
CC-2-028~411-523K laying in the comer of roam €3 of the electrical
safeguards building. This snubber was one of the sgpports in the
camponent. cooling water system, The storage location was not posted 1n
accordance with housekeeping procedures. Other than the identification
nunber etched on the item, the team could find no markings that irdicated
its ASMI class designation cor the status of the associated work package,

(2) The contaimment spray pump room, in a housekeeping 2one 3, cleanliness
Level B area, contained coats, a face ghield, and welding machine.

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

These are only a few examples of cbservad deficiencies that were contrary tc
ECC-608.7, “Control of Material, Parts, and Caponents," Section 6.2:
OC~=232, "Plant Housekeeping'; ACP-14.2, "Handling, Storage &nxd Preservation
of Code Material." These conditions are further examples of Deficiency
50-446/91-201~03, .

3.10 Conclusion

Construction appeared to be cupleted safely and in a quality manner: man,
deficiencies identified during the system walkdowns already had been
identified by the licensee with corrective action pending. However, the lan
of control over area cleanliness appeared to be a programatic and repetitive
rroblen that warranted management attention. This was also jdentified by th
Licensee during thelr self-assessment program. In addition, the tean felt
that the licensee was relying heavily on followp programs (such as rocv arr*
and systen walkdowns befcre turnover to operations and punchlists) to de

ard resclve work discrepancies. The team was concerned that deferring m
correction of known problems until late in the construction cycle would cre
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a potentially stressful situation under which corrective actions are
capletad. This may cause errors that could otherwise be svoided.

The team found that craft personnel followed the applicable procedur. s,
dooumented deficient conditions, and requested QC verifications where
appropriate. 1In addition, the team considered the camtrol and coordination ¢
backshift work activities a strength,

The RHR and ac/dc distrihution systems were adequately installed, tested, an
corfigured in accordarce with applicable construction specifications and
system drawings. The fuse contrvl program for Cumanche Peak Unit 2 is
considered a strength. The safety practices for personnel working in areas
with energized circuits also was a strength. However, the team fourd nurerc.
exaples of plant personnel not following procedures, of inadequate controls
during testing, and of inadequate corrective actions for the Hilti bolt
COrTosion issue.

4.0 CORRECTIVE ACTION PROGRAM

The team focused its review of the licensee's corrective action program on the

RHR syster and included mechanisms for identifying and resclving pruoblerms
concerning TUE forms, nonconformance reports (NCRs), quality accountability
and trending, the comitment tracking system, the construction appraisal tear
(CAT), the quality assurance program, 10 CFR 50.55(e) and 10 CFR Part 21
reporting program, and the permanent equipment transfer (PET) progran.

The licensee's corrective actions program was struong and comprehensive with
corrective actions implementad in a timely manner. The lice see's staff
appeared particularly responsive in correcting prublems when programatic or
repetitive conditions existed.

4.1 TU BEvaluation Forms

A TUE forr is used by plant personnel to docaument a deficient condition for
Unit 2, The tear reviewed a sample of TUE forms to ascertain the correctnes:
{ the disposition, evaluations of the degree of safety significance, and the
eneric irpact, and the adequacy of the roct-calse analysis. Nineteen TVE

indicated no probiems. Obviously, the TUE forms had received a high level of
attention from appropriately qualified licensee staff. The root-cause
analyses were particularly corprehensive. Corrective action reports (CARs)
CAF-E7 =021 Rl on Kilti bolt spacing, CAR-87052 Rl on Hilti bolt inadequacies,
arvd CAR-87-014 R2 on concrete anchoss, which are the precursors to the
rrogramatic and repetitive TUEs, appeared adegquate. Adninistrative aspecs
cf the clossout of the documents were discussed with licensee staff and

nroplems were fourd.

During field examinations, some exaples of missing TUE tags were jdentified

however, the tean determined that the deficient cammodities were still tracked

vithin a nonconformance data base.




4.2 Nonconformance Reports

Twelve nonconformance reports (NCRs), both open and closed, were selactad to
review proper dispositioning, administrative aspects, and plant ansideration.
Four NiRs involved nonconforming canditions that no longer existad but the
NCRs had not been closed out. The licensee informed the team that a
gignificant mumber of nld NRs remained outstanding and that these usually
would be closed ot during the roam and area or systen twnover proocess. The
deferral of NR closeout could contribute to an excessive burden on the
licensee personnel during the turnover process. However, it appeared the
licensee had rade a concertad effort t» reduce the number of outstarding Nk,

The remaining open deficiency reports ((Rs) and the three closed [Rs
(C~87=18310 R2, C-88~4750, C-B85-1849) indicatad no construction deficiency
provlems.

4.3 Quality Accountability and Trending

licensee personnel in the quality accountability and tremding area reviewed
TVEs for trends on the basie of their QA perspective and the assistance of a
computer prograt. QC personnel used key words to effectively assign trend
codes to identify the event. These codes were cruss~checked before being
entere’ into the camguter., The trend review Jsas considered satisfactory.

4.4 Comitmant Tracking System

The comitment tracking system indicated that the licensee had satisfactorily
tracked and implemented its camitments. Implementation of the limited number
of comitments reviewad appeared oaplete.

4.5 Construction Appraisal Team

The licensee performed a CAT assessment during July and Augrust 1951 to examine
Unit 2 construction for conformance to irmplementing design documents,
requlatory requirements and industry practices. The team reviewed the
docurentad CAT assessment to assass the effectiveness of the CAT and performed
walkdawms with sore of the CAT menbers and inspection to check that the
licensee had taken appropriate corrective action in respaae to the CAT
findings, )

With regard to the CAT, the NRC team noted the items addressed below:

(1) In CAT Report IAR 91-12, the licensee indicated that the assessment
adhered to the methodology of NRC Inspection and Enforvement Manual
Chapter 2920, However, the actual CAT assessment methodology was not
formally documented, Through interviews with the CAT leader and a nuri:
of CAT tean members, the NRC established that the NRC methodolooy hadl

boon used.

(2) Comparison of the CAT scope with that suggestad in NRC Marual Chapte:
2920 revealed that, because of the stage of construction, the liconses
could not include a review of system turnover fram construction to
operation and could examine instrumentation and contrel (I8C) activities
erly in a limited way.



(3)

(4)

Te CAF was carrisad of a muti=disciplinad tean that included merters
of the independent safety enginsering grop (1SB5) and staff f.or ot
departments selected ~ the basis rf relevart qualificetions ard
exyerience. While ISIC uembers satisfied the gualifications and
eperience * ‘teris outlined in NQA 1.20, * Bafety Engineer .
Grog Membe. © dificatiors and Resporsibllities," the other memters of
he tean wery .. required to satisfy these criteria, Inmterviews w.t:
two ISES and two other CAT marbere oonfirmed that o)) meters of the teo-
were adequately Lualified to perform the (27 activities.

In addition to the atsence of a writtan methodology, there was an abeer «
of doarentation covering the CAT plamning, he ectior. and guidance
and truining of team members, the selection criteria for iters of plam
and procedures inspected, and the and assessment of the
significance of cbmervations mede during the ourse of the CAT.
Interviews with the CAT tean leader, the 1SEC assessment manager, and
four CAT tear marbers estadb)ished that, despite the absence of forra)
dacumantation, all items had been considered and informal noles existod
In addition, early drafts of the assessment report also established the
existanoe of the information.

1SEG Assesament Report IAR 91-12 gave the results of the CAT assessrert .
It containad a number of conclusions and recommerdations and requested o
response to these recarmendations from the Unit 2 project marager. Thes
recormendations were entered on the ISEG tracking system end will ke
tracked to owpletion. The Unit 2 project management responded to i
report through merorandum (CPES 9127801) to address each of the i1gsues.
Mis resporse rtated that all TUE forms and housekeeping reports
generated by the CAT had been closed. Although the team found one
housebeeping iter (Item 105) open at the time of the OMI, the work had
actually Lean corpletad.

The eight CAT 1tw. were exanired to verify the corrective action had
beon corpletad for each of the MAT fudings, These are disaussed below,

Atz 14 ~ Although the corrective action wvas campleted on fan notor
CP2=VARNCH-08M, TUE 2501 documentation had bsen closed out without the
TJE tag belng removed fron the motor, Dooursitation indicatad the tag
cosd et be found,

ater U100 = the housekeeping work was campletad,

dter 478 = The CAT tear questioned acceptability of gaps between the base
piate nnd the foundation for TP2~CCAHHN=02 and noted o pped paint on the
hold=doawm bolts as a housekeeping issue. The licensee considered the
gape acceptalle (soe NCR QM 87-7509-5). However, although the NRS foun!
the anipped pairt had not been repaired, the associated houseleerin
repert and the paint soope gheet revealad that the work had been sigr !
cff as corpletad. Further investigation revealed that craft had
rigunderstood the paint soope sheet and the hrat exuhanger nad ter
repained an lieu of the hold-down bolts. The licensse informad the tear
that they would paint the kolts,

drere &€, 287, 275, A 27% - The engineering work was oncimg,
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. Jten 262 - Corrosion on battery cells CF ' FPIED-0) was conf.rmed durim
& muitseguent preventive maistenarce frs,  ion od SIR 1276 was lssuad:
however, the necessary corrective action aad not been taken. The N
mwmtmwmmummzmmww
recorded the location of the batteries in the wioog rocm, ad Ue S0
records designatad incorrect systen identifier for the batteries.

4.6 Quality Assurarce

The tean exanmined the liceruee's arvual assessnrnt of the overall
elfectivene:s of the QA for 1990 (CPSES~-9104374, QQM=735). This report
fulfills FSAR comitment and other licensee ruyuiremats to perform an annusl
evaluation of the QA program effectivensss, Th® assssament revealel a
detailled analysis of significant Qh-relatad even's during 1990, concludurg

t wt the licensee's QA program had been effectively implemented.

In addition to its own assesasment, the licanses is subject to an annual
independent assesameat through participation in the joint wtility management
audit (UMA) program. The report of the met reowr JUMA assessment
(February 2% through Marth 1, 1951, CPSES QA Section) commurted favorably on
the licensee's QA program,

An additional aspect of the licensee's intermal QA assesaments are the two
weelly quality acoountability meetirgs. Participants of these meetirgc
acdress both construction and desigr/engimneering issues. [During the
engineering quality acoountability meet on Decerber 10, 199), participants
exarined trends in calowlation “eviews, DCAs, TUEs, spacifications,
outstanding maste: aontrol dravings, and design change authorization causes.
In addit.on, they reviewed the status of Qu audits and surveillanoes,
trainirg, TUVE forms, new procedures, and prooedure « The tear found
the meeting provided a use®ul early analysis of tremds Quality performance
and also facilitated a crossflow of information betwean the various
engineering grogpe and was considered a strength.

4.7 10 CFR 50.%%(e) amd 10 CTR Part 21 Reporting Program

Procedure 2PP=9.01, “Evaluating and Reporting Adverse Cordditions Under 10 CT%
£0.%55(¢) amd 20 CF'R 21," Revision 2, dated Novamber 6, 1991, was jound very
well written and provided excellent guidance to licensee personnel .
Discussions with personnel indica that the process begine when a TVL forr
ig initiatad by plant personnel to a deficient cordition. Thess
forrs are reviewed and eventually evaluated by the cognizamt engineerirg
erganization., 1In parallel with this prooess, 8 TVE form reviev comittee
mects on a dany basis. This comittes reviews every TUE form generated since
the last meeting ard determines whether any followp actions are required.

The criteria used for determi.dng vhether an item requires followp are Unit 1
impact, programmatic aspects, or NRC reportahility.

Fer 25 TUL ic. @ that had beeu, evaluated during Swo meetinge of the revic
ca""ntee the comittee determined that none required followap: the tear

agresd,

evaluate the licensee's prooess to determine reportab.lity to the NRC, th
tean revieved a TUL form that the camittee had s~'ected for followp tr-:a 156
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it wvas potentially reportable to the NRC. The evaluation rdqn con. alred a
thoroet evaluation ad the proper threshold for reportability had been
appl dad,

6.0 umanent Equipment Transfer Progran

Frocedure STA-685, “"Parmanent Equipmert Tramsfer* (FET), Revision 2, dated
Septesier 21, 1950, provided adeguate guidarnce for licersee persorvel. 7The
16 closad PET packages verified that an evaluation of the existing eguipre:t
on gite had progerly determinad that egquipment could be transferred or
replaced, The package contained sufficient information to dooument the
closure In addition, for a packag~ to be coreidered closed, a replacerer:
for the sdsatitute aquiprent must have been purchased and properly installed
in the plamt.

Of the 1€ PET packages, 10 indicatad. during the walkdrwn, that the
replacerert 1teme for Unit 2 had been corrwctly installed. The team als:
verified th “ 4 of the 10 items walked down in Unit 2 were correctly in .alled
in Unit 1.

Hovever, discrepancies were ford between the PET doaumentatic., pachage an
the installed itam in four instances.

(1) PIT 1762 « R Pap Motor = Tag No. TOX-RAMRN-02

The model murber and serial murber from the PET package were different
frov the pop motor numbers., The licensee determined that the numbers v
the FIT package were actually for the purp, not the motor, and were
probably taken fror the original receiving record for the purp essarbl).

FIT 1856 « Condens te Storage Tank Level Transmitter - Tag No. 2+-17-247¢

The serial number from the PET package was different from the number o
the tranamitter. The licensee notad that the PET package serial number
was jdentical to the ome that had been removed from Unit 1 and theoriced
that the worker just oopied the wrong munber down.

(3) FET 2309 = Fusad Disconnect, Auxiliary Fesdwvater Systam -~ Tag ho.
X=MV=5526

The seria’ number from the PET package was different than the disconnect
navier. The licersee researched the work order that installed the
roplacerent part and disoovered that two disconnects were installed ir
the same cabinet. The worker who installed them apparent))y reversed tno
serial mmbers on the dooumemtation.

FUT 256¢ = Hester Drain Valve Operator = Teag No. 2+LV-2014AC

The serial norber from the FET package was different from the numier o
the operator. Although this was suyvosad to be a closed package, the alv
lines were not connected, In addition, the PET tag was still hanging o
the ocperator. The liocerses exarmined the replacament operator

wrstallat: n work order and discovered that the serial mumber writte
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the PIT packaje was actually 8 draving mumber from the installation
package.

These discrepancies, discovered du lng the walkdown, indicatad that personne)
wvho corpleted the donor eqgul replacement form portion of the FET forr
made several nistakes., The licensee planned to make charges to the Fi7
proced e to ensure that the information written on the FET package is
subseguantly verifiad.

The purchase orders and receiving records for 7 of the 16 PET items reviewe!
showed that all the iters were replaced by identical iteme and were puhased
ani received properly.

Matarial; Managament Organization Proosdure MO 6.02-02, "Pioo rerent

Erir—ey ing Review of Procurement Dooumerts, " Revision 5, dated August 21,
107, mtained excellent guidance to evaluate an acoeptable identical,
alturets, or substitute replacement. It alse provided details for
classifying a nonidentical iter and the reguirements that must be met in order
to purchase wnd eventually install the new item. The six packages for
replacement iters that had been evaluatad by the proourement engineering staff
were well doognentad and contained excellemt tachnical evaluations.

4.9 Conclusions

An effective program was in place for controlling nonconforming corditions,
permanent equipment transfers, 10 CFR 50.55(e) and 10 G/R Part 21 reporting.
Noted progress had been made to reduce the nuber of autstarding NCRs, but the
reliance upon room, aArea, and gysterm tuwmover prooesses to close out the NORs
ray prove to e a burden on the licensee, The team's assesament of the CAT
progran was hindered by the lack of formal dacumantation ragarding the CAT
mthadolayy: however, the teanm concluded that the CAT provided a satisfactory
assesgrent of Comanche Peak construction work, The teaam was impressed with
the interattion and early aralysis of trends that took place during a qualit)
accountability meeting, The forunm for these meetings was considered a
stremrth.

5.0 BaT MEETING .

on Decerter 13, 1991, the team conducted an exit meeting at the CPSLS site,
The licensee and NRC personnel atterding this exit are listed in Appendix C.
Tne tear dil not provide any written material to the licensee during this
mpectior. The licensee did not provide any material jdentified as prop n-
etary to the inspection team during the inspection. During the exit meetin
the Lea: sumrarized the soope and findings of the inspection.
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APPENDIX A
CONTENTS

Deficiency Nunber 50-445/91-202-01 and 50-446/91-201-01,
“Failure To Verify or Check the Aeguacy of Design"
(Sections 2.1.3, 2.2.2, ¢.2.3, 2.4.0.), 2.4.0.5, axd
20‘0‘!’,

Deficiency Number S0-445/91-202<02 ard 50-~446/91-201~02,
“ooW rstrament Alr Lines Incorrectly Run" (Section
2.1.3)

Deficiency Number 50-446/9)+-201~03, "Fuilure To Follow
Procedures During Constr.ction Activities" (Sections
2.4.1.1, 3.6, ard 13.9)

Deficiency Number 50-446/91-201=04, "Failure To Maimtain

Meguate Control of Pipe Suyyorts During System Flushing"
(Section 3.2)

Deficiency Nurber 50-445/91-202-03, *
Installation of Hilti Bolt Impermeable Materjal” (Section
3.4)

Unresolved 1ter NMumber 50+-44%5/91-272+~01 arnd 50 446/
91+201~01, "Autamatic Transfer of Faultad Motor Control
Certers Between Units" (Section 2.4.1.4)

Urresolved Item Nurber $0-445/91+202-02 and 50-446/
$1=201=02, “Fetantial Damage of Battery Charger due to
High Fault Qurent" (Section 2.4.2.3)
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Sgyly current waveforn s reachad., This might take more than half &
cycle deperding on the ac sgply clrouit time constant (/R retio).
There was a conoerr that the small-framwe mo)ded-case feeder cirouit
bPreakers and fesder protection fuses would attemgpt to imtermg? bolte!
fault aurents in a caparable time lapse. Thus, the higher initial
battery charger short-=cirouit comtrilation, conbined with the batter,
contribution, could result in excessively high short cirouit duty and o
loss of coordination between protective devices, The licensee
irplementad timely actions to avoid affecting Unit 1 restart. The
licenses prepared new short-cirouit and protective device coordinaticr
caloulations and replaced the 200 A distribution gy ly
circuit fuses with a type having slower bl istics in the
high=owrrert region. The new short-circuit aulation correctly used
the vendor's short-circuit test data together with the applicadle
Criteria of REI C17,14-1979 to detr.mire the battery cell interral
resistance. The team concurred with the licensee actions.

Aralyses to ensure that electrical ocaponents or cables met the desio
bagis requirements of DEOs EE~01]1,-052 aid 10 CFR 50.49.d had not beer
performed, The calculation or analysis that demonstratad that the
voltage drop margin was adegquate for equipment required to mitigate &
rain steam line break (MSLB) ontside comtaimment, The licensee stated
thet no dooumentation existed to demonstrate that there was adequate
voltage margin, licensee engineering staff performed a preliminary
analysis that the resistance of the cable had increased by 30 percent,
which sugested the safety margin had charged. The preliminary analysis
avi supporting docurentation revealed that camponents met the containent
prespure transmitter eguipment qualifications and the voltage loop
criteria for the transmitters to operate properly uxer accident
corditions, The licensee agread to formalize the calaulational results.
he tean determinad that the licensee actions were appropriate.

An incorrect service wvater temperature was used in & vendor performed B0
cocldown analysis, Westinghouse Caloulation FRSS/SS-TRX-1076, “Comanche
Peak 1 & 2 Train Cooldown Times," assumed a constant service water
teperature of 102°F over the 24 to 30 haus of the cooldam, rather tha
assrning an ncreasing temperature in response to heat rejection to the
heatsink, However, technical specifications (T%) required the units
be in a cold shutdown condition within 36 hours if the mauimmr service
water taperature was exosaded, The licensee performed Calcoulation
FEL/EE-TRA-147¢, Revision 0, which assumd a woist-~case sceraric of on
unit experiencing a design basis loss-of-coolant accident (LOCA) and the
other wat beimg shut down, The licensee predicted the tergeratur
increase on the basis of Table 4-4 of the study by J. E. Edimger
Associastes, Inc., entitled, "Wydrothermal Simulations of Qamanche Feal
Safe Shutdawnm Impountrent." The licensee performad a new analysie tha!
showed that two-train cooldown of the nonaccident unit could ke achieveu.
The team reviewad the new calculation and agrees with the licensec's

16
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buring the design review, the tear fourd eight caloulations that
contained nonconservative assumptions, inconsistent information with
cuher caloulations, incorplete information, or errvre. Althoush th

A=2
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sal-ulation deficiencies were rnot safety significant, rearalysis was

e, red in several instances to confimm design adequacy. In the cawe of
the residual heat reecwval (FRHR) cooldown analyses and the diese)
generator intake tamperatire stress analyses, previous design margire
were recaosd,

T™he team alse foud an error in the Calaulation TNE-EE-CA-O00B-2€7,
Revision 1 of the backup protective relay (device 51 V) settimgs for the
e, The caputation of the 6.9 KV bus short cirouit voltage level (1
incorrectly used the 2000 KVA transformer per unit impelance fnstead ¢!
the HIG impedance. This error resulted in application of device
£1 V charasteristice in the associatad coordination curves shown in the
calowation. During isclated emergency cperation, the IIG protective
devices were bypassed, with the exception of differential and overvpec:
protection. However, the EIG neaded te protection to suyport
gurveillance testing while in parallel with the preferred power source:
Ir response, the licenses performad 8 sugyplemertary caloulation that
showed that in this scenario the fault owrrent comtribution of the systes
would result in shorter fault clearing time. The shorter fault esposure
would not exoeed the DG thermal limits, thus resulting in acceptadle
cotection, The licensee agreed to correct the calaulation. The tear
sgread with the licensee's actions and future corrections.

The licersee's seismic smyport calaulation (Emasco Caloulation Ko

Vel .V, Book §2) for the battery roon explosion proof heater used an
Ueorrect heater asserbly weight. The licensee used a weight of 900
pourds for the seismic syport of the heater assambly in the corputer
aralysie rather than the weight of ii60 pourds &s irdicated in venicr
Drawing 6L, No justification for the use of the 900-pourd wveight wace
reted in the caloulation., The lioansee generatad a ONE Form FX-91-1600
to address the issue for both umits and to correct the caloulation.
Mere was sufficient margin in the caloulation to accamodate the
ircreased weight and this type of heater was rot wsed elsevherc in eltho:
unit. The tear reviewed the licensee action and agreed that sufficient
rargin in the caloulation was present.

Arother petentially afverse effect of the high primary transformer
protective device setting was the extended (approximately 4.5 seconds)
G exposure to a fault in tle transformer secordary terminals. Suoh oa
fallt could resylt in EOG loes‘of excitation due to low . ftput volt.os
(approvimately 601) with attendant loss of the 6.9 XV bus., The tear
core idered this an wynalyzed oondition of the Class 1E erergency poc:
suppl ies of the genersting station, reguiring resolution L support of
cortinued plant operations. The licensee consultad with e EIC exciter
verdsr who stated that the excitation system would not collapse under the
etendad low voltage exposure caused by the pustulated fault conditior
Tis was attributed to the EIG time constamt of five seconds NG T
vector soring design of the excitation systam. The licensee then
determingd that adeguate design margin was present. The team agreed .U
their determination.
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Regairement ;

Criterion 111 of Appevsdix B to 10 CFR Part 50, requires that design contic)
reasures be established for verifying or chacking the of design, and
for assuriyg that applicable atory 5 and the ign basie are
correctly translated into applicable specifications, drawings, prooedures, an)
instructions.

keferenoes:

T Llectric Quality Assurance Manual, Section 3

PREZ/BE-R(-1076, “"Comanche Feak 1 ard 2 Train Cooldown Times " January &,
1988

ML CA=0260-31018, "Evaluation of Using RMR Returmn Line to BT for Full Flov
Shock Valve Testing," Revision 0

M SCR=0250-3008, “Evaluation of RMR Relief Valves Use for QOMS," Revision ©

16745-ME (B) =237, "Partial-Open-Position Setpoimt of 1HV-4872 and 1HV-487:, "
kevision 0

16345=ME (B) =306, "G FO Storage Tark Level Setpoints, " Revision 4

16345-ME (B) =038, “Establish DG Intake and Dhaust Systan Operating Modes and
Terperatures and System Design Tewperature,” Revision 2

TeMU=0010, "Terperature Summary for Diesel Generstor Building Eguiprant
Roare " Revision 0 with ON-)

YEB=302A~2, "Temperature Sumary for Diesel Generator Building Eguipment
koeme, " Revision ¢

1E345-ME(B) =205, “Suction Lift of Fuel Oil Trangfer Pump," Revision 11
Enasco Caloulation Ko, Vel. IV, Book $2



DEFICIRNY. 50-445/91-202-02, S0~446/91-201-02

Linding Title: v Instrument Alr Lines Inoorrectly R

in some instances, the licensee's as-built installations did not agree w i,
the as=desi¢ned configurations. For example, the instrument air lines fror
air acounilators on the oamponent cooling water (OOW) comtrol valves for
traine A and B uninternugptible power supply (UPS) air conditioning syster werc
irstalled incorrectly in a drain port location, which had th. potential for
acting as a trap. The UTE air conditioning systam wvas designad with two
safety-relatad trains, each shared between Units 1 ard 2, Page 12 of
PEO=ME=313 described that the OOW comtrol valves X-PCV-H116A and B (trains A
ard B) were operated by a corpressed sir system with a built-in safety~
nlummr-udairmwtorummwumvummwlvw
would fail in the coen position. However, walkdown of both trains of the

gy stem revealed that the air lines from the storsge tanks to the pilot valves
cf the oontrel valve cperators came off the bottam of Lhe horizontal taris,
iretead of the middle or the top of the tarks., The verdor drawing (AWM

Co, 10=3120=01) showed the air lines routed f.um the end of the storage tarnis
rather thah the bottom; thus, the installation did not conform to the design
doagments,

prel iminary licensee reviews indicated that the incorrect routing originated
cith the valve sgplier. The licensee issusd ONE Form FX 91-1659 to rerocute
the tubing in accordance with the design drawing and evaluated this cordition
of “eportab.lity, The determined deficiency will not affect Unit 1 because an
ereranility test was performed on the system every month. The inspection tear
ahvend with the licensee's actions.

s

Eeguirement:

Cratericn X of Appendix B to 10 CFR Part 50 m\n that inspections of
qusl ity assurance activities to verify confo with docarmentad drawvinae
Eeferenaes:

DEO=1E=313, "Unintermgptible Power Suply Area Alr Comditioning Syster,"
Fevision 2 with DCAs and QNN as of October 2, 1991

Atvaad and Morrill Co. Drawings 18-120-02, "Actuator Hailey Positioner,”
Fevision }

ien31%, "Flow Diagram-Ventilation=Control Buildirg<UFS Area A/C Eystens, "
Fevision Ch=-10



DEICIRNCY. 20-446/92-200-00

Einding Title: Failure To Follow Proomdures During Construction Activitieo
Pescription of Condition:

During the inspection, the team {dertified instances in which the licensec's
gtaff failed to follow contrulling instructions. Banples included:

1.

Procedures governing "Q" storage requirements and maimtenance of material
cleand iness during work activities on systems were not followed., Several

axarples are!

(a) The wall mounting plate for seismic smubber CC-2-028-411-533¥ war
laying in the comer of roam 63 of the electrical safeguards
building. This snibber was one of the sugports in the carponent
cooling water system., The storage location was not posted in
accordance with housekeeping procedures. Other than the iden-
tification mmber etched on the item, the tean could find no
m rkings that indicated its ASME class designation or the status of
the assocjated work package.

(p) The contairmen' spray pump roam contained coats, a face shield, ard
welding machine in a housekeeping Zone 3, cleanliness level B ares,

(¢) Safetv-related storage area outside the Unit 2 equipment hatch had
uncovered and uprotected piping and instrument lines, unlabeled
equipment, and trash and ford in the storage area.

Instances of welders using excessive amperage vhile making an ATI
syport weld and not maintaining adequate interpass and preheat
terperatures during welding of another spport were cbserved, The two
exarples of welders failing to follow procedues are:

(8) Maximi Amperage Exoseded During a Fillet Weld

The maximum amperage permittad by Welding Procedure Specificat.on
(WPS) 18013, Revision 8/1fN 0, was 80 amperes. However, durinc a
welding parameter surveillance the actual rwoorded amperage was 92
arperes.

This particuls~ ' joined a stainless steel stanchion to a piece
cf carbon steel plate. The design specification for ASME corponent
supperts did not require impact testing for carbon steel or
sensitization testing for stainless steel material., Therefore, the
fact that the amperage range was exceedad did not significant],
affect the ability of the materials to perform their intended des.ic
function.



(1) Minimm Preheat Tenperature Not Maintained

WIS 11032, Revision 19/10N 1, required & minimum preheat teyorature
of 200°F, However, for sgport RC-2-1356-408-C41K, the terperaturc
minimm measured wvas 174'F, The licensee issued dooumertation to

renve and replace the existirg weld.

The inspection teanm delarmined through conversations with Region IV trhat
these were isclatad instances and the tean agreed with the licensec's
actions.

3. An isolated exarple where a gualification record for an auditor irvoived
with QA audit $0-065 contained extors and was not sutmitted to nuclear
trainiig in & timely manner. While the original record had been approved

on Decerber 3, 1990, required training was subseguently carpleted on
February 2, 1991 and the auditor had not signed the docurmentation in

several locations.

4.  There were murercus Areas where systenm cleanl iness was not belng

raintained, The following camponents were open and not cappec:

¢« The hot leg injection flow transmitter (2-FI-0988) low pressure roct
linc

¢« contaimment spray line, 4=<CT-2-110-301R-2

«  instrument air lines to the diaphragm of the train B RMR heat
exchanger bypass flow control valve (2-FCV-0619)

¢ two tubes in the EIG system (one to the shutdown cylinder and the
cther to the hydraulic sensing for the diesel trip logic)

Eeguirerent:
Criterion V of Apperdix B to 10 CFR Part 50 requires that prooedures appropr.-

ate to the ciroumstances for activities affecting quality shall be established
and followed,

Eelerences:

TU Electric Quality Assurance mmu.J, Section 5

CP-SAP=24, "Sy-tem Cleanliness Requirements and Control"
CPES-M=2007, "Piping Mechanical Installation Specification"
CPLE«=1-2002, "Instrumentation Installation Specification"
Pobeell.l,=11.2,°14.2; "AME Construction Proocedures"
Chp=ME=101, "Construction Discipline Proocadure"
COP~1C-102, “Construction Quality Procedure"

NoA=3.07, "Nuclear Quality Assurance Procedure

A-"



BEFICIRNCY, S0-448/24-200-04

Lindirg Title: Failwe To Maintain Mequate Qortrol of Pipe Bgyorts Duriio
Systen Flushing

Pescription of Condition:

During the performance ¢f RR systen flush test 2RH-S800-07A/B it wis e Ve
that a nunber of rigid pipe suports and spring hangers were piselng, A
followyp discoverad that the constouction grogp had remwed whe Bgports after
the system had been verified adequately suyported by the pt;: stress aralysis
engineers and releasad to the startp group for testing. “he ylush bourdary
support verification and asscciated walkdown was completss’. by the liowsec on
September 14 and 23, 1951, This cordition appeared to be a progreratic’
repetitive problem and an arparert disconnect in cocrdiration petwesn tho
startup and construction grags. Further, the 1l was an ggerert {aliuve
by the construction group to follow the applicable administrative vontrvls of
CP=8AP-06, Section 4.1.4. In addition, sare instances were also noted in
which the construction griup failed o instal. tegorary  gyorts in
accordance with the COP-ME-102+<) requirements for wwypportad pipe spane and,
in one instance, inappropriately removed a previously installed tegerary
support. In response to this convlition, the licenses initiated 8 rarber of
TVL forme and addressed the jssue from a programmatic/repetitive aspect. Th«
startup engineers walked down the service water gystem to see if similar
conditions existed on a syutem that affectad Unit 1. The licensee identified
the systerm was properly syyportad. The livensee believed the condition was
isolated to the RHR systen. The tenm agrer. vith the licenoee's actions.

Eeguirerent:

Criterion XI of Appendix B to 10 CFR Part S0 requires, in part, that tests are
perfon.ad uder suitable ewvirurmental conditions and that provisions for such
prerequisites are met,

References: .

TU Electric Quality Assurance Marmual, Sectuion 1)

CP=8AP=03A, "Release of Station Qorponents frum Construction to
startup”

Ch=S5AF-06, "Comtrol of Work on Station Caponents After Releass
from Construction to Startup"

XOP=2T-04, "FPrereguisite Flush Test Procedure"
Cop=iZ=102+3, "Temporary Supports"
CPre-p-2018, "Construction Piping Specification"

TVLE 91-0000,+2046,-2947 ,=2048,-2904 =29096,-3001

A=l



REFICTNCY 50-442/84-202-00

Finding Titly: lImproper Installation of Hilli Bolt lmpermeable Materia!
Pescription of Qondition:

During the inspection, the tear abeerved a number of concrete expansion
anchiors (Hilti bolts) exposed to standing water corditions. The issue hal
been previously identified by the licersee as a potential prublem in
gignificant deficiency SD=CP-91-003 and significant deficiency analysis
report, SDAR 91993, The licensee had peisformed walkdowns of areas
susceptible to water sccumulation, One of the corrective actions taken war to
erviromentally seal the Unit 1 EG exhaust muffler syport bolts on the
gafeguards building roof. The team cheerved that the sealirg method was
wnssocessful as the impermeable material had shrunk and the standing water was
gtill present to induce bolt crevice corrosion.

Reguirement:

Criterion ¥V1 of Appendix B to 10 CFR Part 40, requires that corrective
measures shall assure that the cause of a deficient condition is corrected
gufficiently to preclude repetition.

Eeference:

TU Electric Quality Assurance Marmual, Section 16

ED=CP=01=003, “Corroded Hilt) Bolts = (Interim Report)"

Valkdoun proposal ZIM-5.21, 5.24

SDAR-TUE-91+953

O Form 913564 .



UNRESOLVED TTEM $0-445/91-202-01, $0~446/91-201-0)

Unrescolved lten Title: Avtamatic Tramsfer of Faulted Motor Comtro)l Certers
Between nits

escription of Qondition:

FSAR Section 3.1.1.5 containad & comitment by the licensee to caply with
10 CFR 50, Gereral Design Criteria 5. Structures, systam, and conyponents
important to safety 1 not be shared nuclear uwnits unless it
can be shown that such sharing will ot mttmy ir their ability tc
perform their safety functions, including, in the evert of an accident in one
unit, an orderly shutdown and cooliown of the .mmaining units. The tear
docunentation fram the licensee to show oopliance with GOC &, The
licensee's evaluation of GDC § corpliance was in the process at the time of
the inspection, with no firm capletion date established, However, the
sutomatic transfer systam for the six 480 V MUs shared between Units 1 und ©
(1.0, XEBI-1 & 2, XERO-1 & 2, XB3-2 ad XEB4~2) were enerygized arnd available
for connection to Unit 2.

The tear revieved the avtamatic transfer scheme and foud that there was no
provigion to prevent an avtamatic transfer of a faulted 480 V MC from
coowrring Won loss of the preferred pover supply due to a fault on the
affected ghared 480 V 40C. The lack of imterlocks to prevent the autamatic
transtfer of a faulted 480 V MCC fram Unit 1 to Unit 2, or vice versa, could
potentially impact the operation of other safety 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 tear rerained concerned that the design allowed the automatic
trareler of a fawlted MOC from one unit to the other without a full evaluaticn
having been performed by the licensee to adkiress the potential consequences.

The licensee agreed to further review the autamntic transfer schame to
determune whether it is satisfactory or if design modifications are required,

Eeguirements:

10 CFE Part 50, hpperdix A, Criteiion 5, states: "Structures, systers and
corponents irpertant to safety shall not be shared among muclear power unite
unless 1t can be shown that such sharing will not significantly Umpair thelr
acility to perform their safety functions, including, in the event of an
accident in one unit, an orderly shutdown ad aoldown of the remaining
units."

Eeference:

FSAR Section 3.1.1.5

A=10



Prresolved Item Title: xmtm Damage of Battery Charger due to Migh Fault
rant

Description of Qondition:

The licensee's Class 1E 125 Vdc short circuit calaulations indicated that,
under fault conditions with initial curremt surges in excess of 5600 amperes,
a pctential for damage to the bat chargers existed. IEEE Standard 270
states that Class 1F gystems should protactad. This iter requires furthe:
evaluation by the licensee and the battery charger verdor,

Feference:

DEO-EE-044, Revision 4, "Design Basis Dooumert, DC Fower Systems'

TEEX-208, 1974, “"Clase 1E Fower Systems for Nuclear Power Generating Stations"

A-11
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QISERVATION 50-446/91-202-0)

Quaervation Title: Heavy Reliance on Turmowver Programe
Pescription of Quodition:

The liow ..ew had capleted the majority of Rk sywtem installation worlk.
Howver, the long construction pericd had egueael saw xaponents to a
rigorous eviromert, as evidenoad by & broken flexible conduit. The licensec
had jdentified moet damaged staw on a punchlist, Some cowwdities, such ao
pire syyporte, did not meet the Lnstallation clearances, Jdarity, and
girkle specification requirements of CPES-P-2018. In with ACT
11,5, "Cagponant Syport Fabrication and Installation,” these attributes will
e inspected during the systenm turmover inspection. The associated checklists
fowsd in Section 7.0 of the ACP appwared T-uiw. Other inspection
mechaniare also existed to verify the installations, including CQP-ME-613,
"Systern Release/Turover Prooess for Construction'; 2FP 2,03, "Roan/Area
Walkdowns, Acoess Control and Completion®; 2BAM~001, “Cammodity Clearance'';

ETA 802, “"Acceptance of Station Systeams and mm": ard STA 810,
"Acoeptance of Roame, Areas, and Structures."

Heavy reliunoe was plased on turwver programs to detect and correct
roor/sycten deficlencies. There were a large number of deficiencies be.rng
accournilated on punchl.sts and corrective actions were being deferred urti)
later in the construction schecule when the turnover programs are corgleted,

The tear jdentified a number of fleld discrepancies. 6Same exanples are:

' Jurtion box JB26-7) and attached conduit CRIK05382 ware not grouded in
accordance with CPES-E-2004 section 3.9,

. Hydraulic fluid was found covering a small "section of stainless stee) R
gystam pipe RH-2-RB-001.

¢ The angle between the pipe clamp and strut of egyport RH=2-020-401-822)
wvas incongruent with specifications in CPES-P-2018, Section €.3.1.4.

' A pin was missing from pipe hanger strut RH-2-025-40)~832R.

. Fire hamnoer strut Ri2-015-402-832R lacked swivel as discussed in
CPEsS-P=2018, Section €.3.1.7.

Although these discrepancies did not indicate any pattern of trouble, they had
not heen previously identified in the wtility's punchlist. When the iters
were rrought to the attention of the licensee, the licensee often indicated
that there was a followp program in place to find such discrepancier.

The tean was concermad about the potential impact of schedul ing pressures on
the guality of work which was deferred to the end of construction,



QECERVATION S0-446/91-201~04
Quservation Title: AMeguacy of Flushing Progran

During the irspection, a rumber of def.ciencies were notad in the flushing
progran,  These deficiencies included such iters as amission of recording
measuring and test equipment used during the flush tests, ajective evidence
of naniral design flow rates in portions of the system and iretructions for
fiushing inetrumentation root valves and same verts and drain valves.

In followp to these deficiencies, it wvas determined that the Jiocensee's Q)
staff had performed surveillances of prerequisite testing activities
associated with flushing., Dur its QA surveillances performed in August an
Octoter 1991, the licersee a)lso fied the same deficiercies noted alc.e
and other similar wealvwsses, As & result, the startup engineers initisted »
nurber of TUE forms ard a flush plan review panel. The review panel made &
flush matrix which identified system piping ring flushirng
reverifications, and the startuyp egineers rev the affected R{: syster
flush plans to correct the noted deficiencies. The licersee's actions to
identify the problers and irplement corrective actions in a timely manner were
responsive and oammerdalle.
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