PPPENDIX

U, S. NUCLEAR REGULATORY COMMISSION

REGION 1V

NRC Inspection Report: 50-482/90-37 Cperating License:
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Inspection Summary

Inspection Conducted December 17-21, 1990 (Report 50-4£2/90.37)

Areas Inspected: A routine, ennounced, followup inspection of Volf Creek
fucTear Eenerating Station (HCNGS) was conducted to evaluate the licensee's
corrective actions related to the areas of weakness noted during the Maintenance
Team Inspection {MT]) conducted September 19 through October 7, 1988 (NRC
Inspection Report 50-482/66-27), Additional inspection was performed in the
areas of emergency diesel generator relisbility, post-maintenance testinc, and
instrument 2ir system quality,

Results: Within the scope of this inspection no vielations or deviations were

entitied, The inspection identified weaknesses in the licensee's evaluation
and tracking of signiticant irepection findings., FPotential weak areas were
also found in the diesel generator reliability improvement program and the
licensee's ability to assess qualitatively the condition of the instrument air
system,
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The complience Jepartuent was processing date reporteble to the NRC and industry
organrfzetions, Locuments 12 to 17 are exanples of reports which were generated
by the compliance department, Selected components were being tracked for tine
out-of-service (e,qg., ECCS), However, 1t wes not clear how this date wis being
used, For exemple, there did not appesr to be estabished action levels for
high feilure retes 1dentified in the cumponent fatlure analysis report

(Document 16),

28 1W1»\'11h11 in the Plant Could Be lmproved
ﬁ] 170 0 .

The inspectors did not review entry date for vite) erea doors, However, the
managers interviewed indicoted that trey tour in the plant on & regular basis,
Also, 1t was noted that monthly erea safety inspections were being performed by
supervisors and menagers (Documents 20 end 21), Thete inspections would be
expected to fmprove management visibility,

nrprehen Pr r of Foot
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Pased on an interview with the Supervisor, Corporate Folicy and Procedures, the
inspector found that a formal progrem for root cause anelysis (Document 195 had
been fmplemented, Appropriate personnel had been scheduled for training, anc
the tratning wes being conducted in accordance with a schedule. Implementing
procecures included Documents 1, 2, and 2%, lssuance of hardware feilure
analysis reporte (MFARS) had recently teen implemented, end an activity report
(Document 3) was 1ssued monthly, To evaluate the bunof1ts being derived from
the program, the inspectors reviewec selected HFARs (Documents & to 11),
1t was apparent that plant performance benetits were being derived from acticns
teken pursusnt to ro?ort recomnendations., It was noteworthy that one of the
recommencetions of NFAR MA 90<011 wes routine thermography surveys of certain
electrice)l panels in accerdance with the newly established program, The
inspectors noted thet there was iradequate justification documented for the
conclusfons in some of the reports, This is discussed in pavagraph 3.2 of this
report, !t was observed that the licensee did not evaluate hardware feilures
for input to plent design snecifications,

nance Program Dio N )

2.4 Fredicti ¢ Adeq
ge 15 o1 NR. _Inspection Report sU-88¢/b0.¢7)

There appeared to be scdequate resources assigned to support implementation of
the predictive maintenance programs, Two employees were assioned full tize to
the progrems and one other full time position wes suthorized, 1In the interim
two employees were assiened to the program on & part time besis, The vibration
analysis program was well established and producing useful information,
Fquipment had been {dentified for the o411 analysis program an¢ source samples
had been analyzed, Ecuipment hac elso been identified for the thermography
prooram, and part of the firet cycle had been completed, Both mechanica) and
electrice) components were included in the thernography program,




The precdictive meintenance leboratovy appeared to be adequately sized and
equipped. The irtpector reviewed a recent predictive maintenance, biweekly
report (Document 24), 't covered all three techriques end appropriste corrective
sctions for identified problems, One of the successes of the the raphy
progrenm was the f1dentification of a stem and disk seperation on & velve,

The inspector fourd that trenoing and predictive mainten: e activities were
bteing conducted by the electrical and instrumentation ano cortro) (14C)
engineering groups through forma) review of work packece results, In the
review of these activities the inspector found them to be quite comprehensive
but not controlled by forma) instructions or requirements, The lack of
standarcdizetion and & central point of contect made 1t impossible to eveluate
whether trendino was being used in a)) eppropriaste areas of maintenance, This
observation wes brought to the attention of the licensee,

2.5 Pr 11stic Fish A

3 -

The manager of nuclesr sofety analysis had been assigned responsibility for PRA
based arolyses, An individue) olant axamination (19F), whicn was being
prepared by a contractor, hed been unoer development since May 1989 . was
seheduled for completion by the end of 1991, Training and implementetion of
the results of the IPL was scheduled for 1997, Selected personnel in training,
iicensing, maintenance, engineering, and emergency planning groups were slated
to receive training for using the 1PE, Three staff engineers had been assiuned
to work on the development of the IPE. They were provided on the job and
classroom trafining covering aveas such as fault and event tree development,
human relfability assessment, ond contairment response. A persorsl,
conputer-based program and procedure was boin? developed for using the 1PE, and
information was routinely being ecchanged with & sister plant, which wes also
developino an IPE,

The sbove actiont appeared to constitute a comprehensive and anoressive program
for using PRA technioues,

£.6 A Goals Uid Not Exist for Controlld
71 T T M T3 AT

beginning in October 1990, charts were being istued monthly which displayed the
status for outage required and nonoutage required work requests, The
inspectors reviewed this data (Document 31) and determined thet the backlog was
not wiusually high in the electrical and [&( areas. Although the becklog
appeared to ge undesirably high in the nechanical erea, priorities hac been
established and appropriate actions were being taken,

At the end of Novenber 1990, the overall, nonoutage backlog was 1796 1tens,
which included those packeges in preperation and £17 items actively being
worked, The total corrective meintenance backlog was 964, of which 173
mechanice) maintenance work recuests were on hold for parts and another 104
were on engineering hold, Th: total outage-required backlog wes 1071 of which
445 were related to corrective maintenarce, Of the 1071 items, &47) were in
package preparation,



Selected management personnel had a goel for 1990 to reduce backlog by
10 percent, Goals were stil) teing established for 1991,

High priority (¢ end 2) work recuests were being addressed st the morning
planning meetino, These were included on the "Three Day and Four Day Plans”
(Documents 28 en 29), High priority basec on parts and engineering, plus other
high priority categories, were grouped in these plans, In addition, a Work
Support Plan (Document 27) wis fssued and discussed with appropriate manacers
weekiy, It included the ten oldest work requests sorted by "holds for
engineering,"” "procurement," and 21) other reesons categories, It highlighted
the fact thet some work requests deted back to 1985, Engineering and
meintenance management sppeared to be addressing the 1ssues in the old work
requests. Scheduling nmot1n¥s were held twice & week, and because the problem
work requests hed been fdertified and were discussed weekly, management wos
optimistic thet the average age of these 1itts would be greatly reduced, An
assessnent program had been implemented end the reasons for deleys in
processing work requests were analyzed once a month,

Another category of work which wes being tracked was temporary modifications,
The irspector noted that 50 temporary modifications were installed as of
December 199C, This number was down from 76 on January 1, 199C., Three were
over ? years vld, It appesred that menagement wae making a concerted effort to
reduce the number of temporary modifications,

In summary, althouoh the backiog appeared to be high in the mechanical area, it
wos being managed to 1dentify the problem arcas, end aggressive backioy

reduction efforts were 1n progress,
ob Training Program for Maintenan
eakNEssS -

The inspector evaluated the licensee's efforts towards aadressing the concern
thut the on-the-job (OJT) training program for meintenance personnel appeared
to be lacking management support, The reason for this noted weakness was that
0JT recuirements were not being scheduled and monftored to assure that
individua) craftsmen were receiving the 0JT within the time frame specified by
the program,

.

2.7 Man

The inspector determined thet the maintenance craftsman training program was
fully implenented in accordance with "Guidelires for Trawning and Quelification
of Maintensnce Personnel" as a basis document. The training departrent was in
the process of preparing the “Accreditation Self-Eveluation Report,"
Maintenance tratning's input draft wae completed awaiting firal managenent
approval, This program ensured that all preliminary and fundamental training
was completed before 0T was inftiated,

The inspector reviewed training administrative procedures that were changed to
ensure management oversight and suppert of OJT training and certification
requirements, FProcedures ADM 08-205, ADM 08-214, &nd ADM 06-221 had been
changed to enhance timely completion of the 0JT modules. The 1ist of modules



wes broken up I1nto tw roups to reflect that the npletion ¢ 1 modules o
Hot ne ary t miplete the pprentices! Croorat ne the 1 let wers
pertormed so Intre éntiy that 1t was deens naece ' t ho) romot s
t rneyman pending the completion of the infrequently perforned o {
HOWEVET yrneymat O 1 POY LE ass1ane to & task that ! eer esiaonate
) LON=Mmar tur modu ¢ he y he had completed the | ¢ nder the
tute ¢ of a designated training ar jcat nstructor craftsmar
' ecdural re irenents ! teer put int place t ecuire a irterly @ i 4
f the \d ! ¢ containir ir | I naintenance pers ne Lt an recor
by the T tenance traingr irator The i it result were re e
tO mar enent .

The 1nspe r reviewed th stat for electricel and 1A rtenance

personnel, Within the electrical maintenance group OJT proarver, 11 but or

person had completed | percent of the mandutory modules and hed beer

sneivanced to level 1Y mechanic status., The 1AC aqroup OJ7 progress was mainteined
l on a monthiy statu report fer individuals. The report trecked each 1ngdivid |

tati or each month of the previous 12 months, omp letion start was based

on the Individuals assigne rev and tasks ot that crow The November 199

staty report 1ndicated thet over ha!t of 1the [&C pey nnel hae mpleted more

than 90 percent of the tasks for their assigred crew, PReview of the duata for

h gst 12 mortt indicate that steacdy progre had been made on the compietior

f the assioned tashks 1or these individ al .

c.B Cuality Control * [nspectorse '1¢d Not Have ""M"'t',"i KOTh :"”‘L."..'_.Z
TWeaknest - Vage & oF TIC Tnepection Meport B0-SBe 02T —
L LU LIRS | ‘ ABAALELL 4 AR b 4L TR e XU

The inspector interyiew the manager and reviewed Document s and |

Only the | pranager had stop work guthority, The CC inspector could st

further processir f work at his discretion, but 1t wés necessary for t!

inspector to request that the UC manager invoke hi top work authority, This

procedure appeared consistent with industry préctices and ave the ! Loy
vehicle for preventinog unacceptable work from btetng perfourmed prior i
resolution of Ydertified deticiencies

g nrecessary Delays Were Noted in Processing Material Fequests (MRs
[Weukness ‘.'T?'T‘"""‘(V'T':“_}’T'"TT;T'I'TTT"T'?'} TT”""'V:}':_":“ o ricod i

|t appeared that there were Tew unnecessary delays in processiyr material

recuests., Materyal requisition problens were beflr discussed dai usir Lhe

Three and Four Day Plans, and weekly, throuch the wor upl L platl

ommitments Yor procuri essentie! naterials were obtaine t these meetings

i f all open work requests, only seven with no forecast for next action were
related to parts,

The inspector discussed recent initietives to improve the procurement process

- with engineering ol rocurement anagement and noted that several improvement
hi recently been complete I wWére 1n prooress The procurement engineering




group, which reported to enginfering. was established in 1989, This group hae
six positions which were filled in 1990 and 6150 Included severs! consultants
who were used on an interim besis, Design authorizetion was beire provided to
procurement engineers &s they completed thedr training which eliminated one
step in the procurement process,

A stetus book of MPs was publishec monthly, Computer and other enhancements 1o

the requisition .ystan were being developed. Among these enhancements were the
following:

* Computer transfer of informatior from the purchase requisition to
purchase order.

Reevalueting maximum and minimum spare part ousntities. (This process
was approximately two thirds complete,)

" Tmplementetion of @ trnc&in? systen to link naterfa) to work request
whi:h will automaticelly relesse @ hold on work requests when materials
arrive,

Ability to flag en existing requisition for a specific work request and
automatically elevate the priority of the requisition,

. Automatic system identification of the failure to meet the processing
time goals,

The procurement department had statistics for the month of November on the
averaoe time to process a MR, The avurogo tine from recetpt of the MK to
delivery of the materia) wes approxinately 26 days, This nunber appeared
reasonsble. 1t appeared that the licensee's procedures for expediting priority
Mis together with completion of the system enhancements discussed above should
eliminate unnecessary delays in processing MPs,

3. CIESEL GENERATORS RELIAEILITY IMPROVEMENT PROGRAM

The inspector walked down the facility DG rooms, reviewed records, and
interviewed cognizant personne) to assess the status of the licersee's effort
tv improve the reliability of the DCs.

31 !glkdown - M!tgrigl (ondition

There were numerous smell lubricetino and fuel o1l leaks on both DG sets,
mainly from instrument tubing fittirgs, There were leaks on both ['C governor
base plates and on the "B" geneiatec outboard bearino, The floor around the
base of the diese! engine was wet from o1l leakage in herd-to-reach areas under
and behind piping and components, Licensee knowledge of the existence of most
leebs was documented by the presence of & wurk request tag hanging near the
fdentified leak, There were work request tays placed locally to indicate that
the cenerator vutboard bearings on both units were leaking, Discussions with
Yicensee personnel led to the concluston that these identified external leshs
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(2) Muclear Plant Engineering (NPE) had been slow to evaluete and disposition
the recuest for the changes, Trterviews with key Yicersee personnel revealed
thet no specific schedvle hod been promuigated or priority assigned to the
tasks to be accomplisted to achieve the stoveo goals of fitting replecement,
support modification, and tubing rerouting, The effourt for this relfebility
enhancement program appeared to be fregrented and plecemeal,

The insprctor reviewed HFAR No, 04101-B9 and the specia) report sent to the

MRC, No, BO-00Z, concerning the "I" DG joacket coo'ing water pump seal fodlure
of §optenber ¢0, 1988, These reports assessed the root cause of the foilure
to be caused by corrosion scele loosened by cleaning the jacket water expansion
tenk, GSubsequent plugging of the surge Yine resulted in running the pump
without adequate suction head pressure end particulete corrosion products 4n
the pumped fluid, ceusing back-to-back pump ses) feilures, The excessive
corrosion in the expansfon tenk wes ettributed to fuel o1l in the expansion
tank at the air/water interface (systen high point), The reports reflected
that the Yicensee believed that fue) leakege 1nto the cooling water resulted
from fatlure of a metal-to-meta), seeled joint on the fuel injection noz2le
tips. The particuler fuel injector nozzle was designed to support the dual
purpose design of the engine to rur or diese) fuel or nature) ges. Nature) gas
operation of the engine would require fuel injector cooling end necessiteted
the netal-to-metal joint between the nozzle tip and the well, This application
was not used at Wolf Creek,

The reports did not indicate any effort by the ifcensee to assess the failure
of the 1n{octor sealing surfeces, Licertee personne] intervieved stated that
the diese) engine vendor was contacted by telephone to inquire about the
fotlure, A possible modified injector without the provisics for cooling was
discussed, but there wes no documentation to support that eftort, HNo other
users of the ecuipment had beer contacted concerning common fadilures, Although
the licensee reported that their immediate corrvective action (finding and
replacing the nozzle tip of the leaking injector) solved the problem, there
continved to be an odor of fuel oi) 1n the vicinity of the expension tank vent,
furthermore, recent sanples of the expansion tank indicated a greenish sludge
on the 1iquid surface, which was thouaht to be microbiological in origin, It
was the licensee's opinion thet this particular microorganism feeds on
hydrocarbons (fuel o11), The initial action taken besed on this discovery was
to send 2 sample for enelysis to the corrosion inhibitor vendor., The snalysis
results were inconclusive, and the Ticersee was contemplating what further
action to take., The inspectors did not believe that sggressive action was
being taken to ensure that the croanism growth was not occurring elsewhere in
the system or otherwise to resolve this new problem,

Corrective action for the initial seal failures was to replace the seal, flush
the expansion tank, and bleed water through the jacket water croler anc
intercooler heat exchanger vents to eliminate of any corrosion product meterial
that may have settled in "Tow spots.,” The failure analysis report did not
consider the possidbility of contamiration within the entire Jacket weter
cooling system, Consecuently, recommended corrective action did not include
analyzing and possibly flushing the entire cooling system, to preclude possible



future ses) faflures, Maintenance departrent personnel stated to the inspector
thet the entire system wos flushed, tut they were unable to produce
documentatior to substantiste this « efm, In summary, the root cause analysis
of the pump see: fotlure was wea® in that the failure thet a'lowed fuel ot
intrusfon into the engine conling water was not considered, Weeh o1 inadequate
tnm:d1:te and long-term corrective action may have resulted fron the weak

ene y‘ $,

In sunmary, the licensee's effort to improve the reliability of the emergency
DGs did not appear tou have explicit goals and direction,

4, POST-MAINTEMANCE TESTING

NRC Inspection Pepert L0-C67/90-09 documented concerns in the eree of
post-maintenance testing, Maintenance Department Letter MA 90-0062 provided
guidance for post-maintenance testing, The 1icensee had prepared a draft,
Procedure ADM 0B-Z40, Post-Faintenance Testing to acdress this area, but there
was no scheduled date for finalizetior and implementation of the proceduve,

The inspector reviewed three recently completed work packages that involved
extensive repatr or overhaul of safety related equipment to determine the
extent of the post-maintenance testing performed on the equipment, They aiso
interviewed meintenance engineering personnel to assess the licensee's
philosophy of post-maintenance testing., The inspector determined that therc
w:re}:uo weaknutses in the area of the post-maintenance testing conducted by
the licensee,

0 Rerords reviewed indicated that post-mairtenance testing requirements and
acceptance criteria were determined by the cognizant maintenance
engineer, There were no formel provisions for efther peer or supervisory
review or approval of requirements or acceptance criteria prior to
testing, Based on interviews, there was no indication that review was
conducted informally, There were nu procedural requirements for
post-test engineering review, Post-test review was enforced
procedurally, but reviews were conducted by on-shift operations
departuent personnel, and the emphasis was on nwet1n? Technical
Specification operability reouirements for safety-related systems and
equipment .,

0 Pecords review and persornel interviews indicate that nearly all post-
maintenance testing was performed to satisfy requirements of the existing
Technical Specification system or component operability surveillance
tests (ST¢). This means that test acceptance criteria effectively become
the mininun data noints requived for operability, Maintenance Department
Letter MA 90-0052 encoureged the consideration of codes, regulatory
commitments, and design basis as well as surveillance tests (STs) for
determiring test requirements. However, i1t sppeared to be 2 routine
practice to use STs as 2 basis for post-maintenance testing; this did not
necessarily assure that a system's or component's performance met its
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design requirements, The use of acceptance criteria that require neeting
minfmun data points does not lend itself to trending the performance of
sefety-related equipment or to predict possibly ceoraded performance or
impending failure.

€. INSTRUMENT AIR SYSTEM TESTING

The inspector reviewed the Ticersee's response to Gererdc Letter (GL) 8814,
Instrument Air Supply System Protlems Affecting Safety-Felated Equipment, and
the closure package for Inspector Followup Item (1F1) 50-462/88-27, inclusion
of fnstrument afr (1A) sanpling in the preventive meintenance proarerm, The
inspector determined that the licensee had initiated a prograin to vbtatn
perfodic air samples os required by Ceneric Letter B8-14, Procedure STN KA-00)
was in place requiring sempling and analysis for o1l, moisture, and particulate
matter in the instrument air stream, on @ querterly basis,

The inspector reviewed the STN procedure and test senple results, Test
methodology requirea that the sample for analysis of o1) and particulates be
collected in sample media supplied by an contrector laboratory and sent off-
site for analysis tcsting. The analysis for moisture in the 1A system was
performed onsite using the dew point test methud. The inspectur deternined the
existence of the following weaknesses with this particuler surveillance
program:

0 The Vicensee's response to GL 8F. / steted that the campling and enalysis
surveillance prooram would be in effect by March 31, 196%., QA records
did rot support the performance of any testing prior to November 1989,

0 Procedure STN KA-001 for obtaining a semple for o1l end particulate
analysis was vague end did not provide detailed methodology for obteining
a representative sample,

(3 The procedure stated in the inftial conditions section that the
instrument air system nust be in a “normal configuration", Norme)
configuration was not further defined by the grocQOure. Conditions
within the system could depend on the particular air compressor(s)
in-service, One of the system compressors was a rotary screw type
(Sullair) that was radically different in design than the remaining
compressors which were of the piston type., It 15 possible that the
rotary screw design is more 1ikely to carry over o1l into the inctrument
air system than the traditional piston design, However, maintenance
records did not provide information on o1l consumption of the unit,

0 The procedure stated that the limit for o1) 4n the airstream was to be
less thar 0,01 mg per cubic meter, The o011 test results were not
reported as ¢ concentration specified by the procedure; they were
reported as weioht only, 011 concentration results heve been routinely
reported as being less than 2C micrograms (ug). It had not been determined
how the licensee determined concentratior of oi) from the raw analysis
results,

0 L {censee personnel stated in interviews that they had douyts the analysis
would detect the synthetic lubricant used in the Sullair ‘rotary) compressor,
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been reviewed for the closure of Violetion 4B7/BE27-04, The inspector observed
that the other five previously reviewed systems had not been addressed in the
proposed closure package for Violetion 4B2/5005-01, ever though the second
violetion resulted from an inadequate review, This item remains open pending
completion of Yicensee corrective action,

7o (OTHER MPINTENANCE OBSERVATICNS
7.1 Mork On In-Service Eguipment

The inspectors revieweo the work recuvest procedure (Document 26), 1t heo been
revised to require that al) work on in-service equipment be performed in
sccordance with o procedure, This policy was tuplemented 1n September 1000,
The gccl;og of work caused by this policy chance had essentially been
completed,

7. Lontrol of Troubleshooting Activities

Three previous procedures on troubleshooting hao been deletec and incorporated
into the work request procedure (Document 2€), [t required that the shift
supervisor be informed end concurrence be received from the contre) room
operator prior to troublcshoot!ng. The procedure appeared to preclude
maintenance activities which would surprise control room personnel,

. A JT_INTERVIEW (3070

The inspectors met with the licersee representatives (denoted in paragraph 1)
on December 21, 1990, The inspecters summarized the inspection purpose, scope,
and findings. The Vicensee acknowledged the comments and did not idont{fy any
specific proprietary information to the inspectors,
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LTTACHMENT
DOCUMERTS REVIEWED

Faintenance and Modificetions Information Bulletin No, 30, "Root Cause
Aralysis,"” dated November 18, 1980

Policy KGP-1212, Revision 1, PCN 1, “"Hardware Fatlure Analysis Prooram”
Hardware Feilure Analysds Tracking Log, dated December 1E, 1990

Hardware Foillure Anelysis Peport (HFAR) CA1R1-B9, “Jocket Water Pump
PrIOGE Seal Failure," approved July &6, 1990

HFAR 165585, "Pin Hole Leak in Fire Protection system 125 PSIG Weter
header," approved November 13, 1989

HFAR CL3P6E-BO, “Jacket Water PKJIO6A Seal Fatlure," approved July £, 1990
HFAR 04423-89, "Abnorma) Operation of CVCS Pocitive Uisplacement Pump,"
approved August €, 1990

HFAR MA 90-001, "Failure of Radwaste Crane Crab Assembly," approved
October 3, 199¢

MEAR MA 90002, "1T7 Barton Mydramotor Actuators Failed to Struke or
Stroked Too Slowly," approved August 10, 1990

HEAR MR 90004, "Recurring Seat Leakoge of Croshy Felief Valves,"
approved October 11, 1990

HEAR MA 90-011, “Excessive Tripping of Overload Relay," approved
December 4, 1990

(WR Failure Trending Report (MA 90-0326), Week of December &, 1990 to
December 11, 1990

Listing by Type, "1089 Licensee Event Peports,” dete¢ April 27, 1990
Listing by Type, “1990 Licersee Evert Reports," dated December 3, 1990

Letter PS 9C-0566, WCNOC to INPO, "Cuarterly Flent Perfornance Data for
Third Quarter 1990," deted October 19, 1990

Report KPP CO1AA, “"Nuclear Plant Peliability Lata System Component
Fatlure Analysis Report," dated December 20, 199(

WONOC Comparative Perfornerce Indicetor Summary, dated October 10, 1980

Quality Policy (CGP) 16,6, Revision 4, "Cuelity Trend Analysis"






