ATTACHMENT

AEOD £SC1

ENGINEERING EVALUATION REPORT
PROELEMS WITH OYLS, GREASES, SCLVENTS, AND
OTHER CHEMICAL MATERIALS

January 1989

Prepared by: Sanford Israel

Office for Analysis and Evaluation
of Operational Data
U.S. Nuclear Regulatory Commission

e G XA




CUNMARY

Lapses 1n the control and hanaling of chemical materiecls are 11lustrated by
examinetion of 2€ incigents reported ir FRC inspection reports cr iicensee
event reports cver the past three years. Most of the examples deai with
geficiencies in operations or néintenance practices, «1though 2 few of the
references irveive desigr or consulting cversights, Many cppurtunities exist
for different plant personnel to mele mistakes in processing or using these

substances, especially tor routinc ectivities such as mairtaining c11 levels or

lubricztion of sarety eouipmert. Although the eouiprent manutacturers are the
principle source of information regarcing mainterénce of their equipment, the
process allows for alterrative materizls to be used if justified. Quite cften
21ternatives are weakly supported or the licentee is poorly aagvisec by 2
consultart, Progranmatic contrcic exist, but cnooinc vegiiance must be main-
tained to minirize the potential for risuse of these materic’s vhich present a
rhreat of cormon c2use fé1lure oT recundant or ¢imilar equipnent that mey not
be cetectec immeciate’r. This it ecpecially a ccrcern for equipment theat have
sme 1) cleararces that may be easily c'oggea or beurd up.

1.C IRTRCOUCTION

Propiens with cils, creases, solverts. anc other chemicai materials arising
out of maintenance activities create sionificent sarety cocncerns beczuse of
“he potentizi tcr commor cause failure of reduncert or similer equipmert. In
this report, the term chemical meteris] inciudes 211 these materials even
thcugn some of the problems with oils arc oreases may involve physical ettri-
butes rather than chemicel preperties. The LPC has adaressed this iccue many
timee in infermation notices and in enforcement of cuality esssurance rules for
curponents important tc sefety. The vtilities generally have administrative
rrocedures covering the purchase end use of various chemical materiais n
sheir maintenance activities. i1 spite of thece efforts, misapplicetion of
spese cubstences contirves to be reported as & ceuse of equipment Tairiure 2t
different instaiietions.

Th's report exeémines severa. recent events that irvcivea misuse of chermical
matericls. By ccmpiling these data, the ceneral problem of cortrel of chemi-
ca] reterials can be examined 2nd the administrative problems i1'umiratec. 'n
meny insterces, the «xamples reflect conscientious pecp'e performing good
fa1th actions that €211 stort. Some of the cases irvolve cdesior flaws or
ceficiencies in services providec by cutside crcénizations.

2.0 DESCRIPTION OF EVERTS

Summaries of 25 everte directly related to problems with chemicai raterials
ore presentec ‘r the Appencix. Most of the references are inspection reporte
Trom the past two years. Althouch not 2 complete collecticn of events, the
errendix provides 2 broac tpectrum of everts involving & sicrificant number of
plants. These types ¢f issues gcererally co rct show up in the LERs as
frecuently e¢c they are flegged in piant inspecticr reports. Four separate
events described below provide ér cverview cf the types cf situations
encounterea.




rancho Seco

Durine scheduleu testing cf cafety system actuaticn circuitry, technicicirs
discovered incorrect voltace readings anoc spuriout mccule trips (Ref. 1).
Subseouent trouhle shooting attributec the problem te improper electrical
contact betweer réie ang female connectors, Clieaning the connectors with
availetle materici oid not improve the situation. Continued investigation
disclcseo a coaring of solder flux, organic material, arc plasticizers on the
correctors that caused irtermittent contact. About a year earlier, the
i1censee hag ir<tiated a preventive ma2intenance cieaning precram for connec-
tors in ceveral tafety related circuits. This cleaning program usec & commer-
cia! grage ot Freon TF whict ccntains a plesticizer and organic impurities.
The cleaning process also disscived ano adisperced sclcder flux to the connector
surtaces. A laboratery analysis showed thit these impurities miorezie to areas
of ircreasec eiectricai pctential at the point of contact and crow non-
corgucting crearic crystals. As & result of trés ciscovery, the licersee
cleaned 21! the atfectec cornector: with a refined Freon bisea compournc.

ZeQuoyah
e e -

Fo'lewing the 'reavertent zctuation cf emergenc) power, cne of the diese]
gener2tcrs trippec on overspeec caused by ¢ feulty hyersulic actuater. Abcut
two yeers eariier. the diesels experierced loaging problems which were attri-
tuted to poor electrical connections. RTV (silicone rubber) was appliec inside
the actuatur to seal an electriczi connector cbecut two vears before the current
gvent occurrec. .n the present evert. it was determined that PTV had blecked
part of the oil passaceways and thereby starvec porticre ¢f the hyaraulic
actuator of o1l (Ref. 2). Althouct &11 the actuators on 211 the diecels were
tre2ted in thic way, only cre unit failec.

Test: were perforred to determine the effect of mineral c¢il No. 2 or Ceneral
Electric RTV-106. Results of the tests chowea that KTV immersed in oil
immegiately ¢id not cure during the immersion. However, the samples cid cure
after remove trom 01}, drezining, erc stanging ir 2ir at rcom temperature fer
24 hours. Samples immersed in 01! gfter curino were visually unaffected by
exposure to vil for 24 hours. To prevent recurrence of the probtlem, the
licersee will nct use RTV in the actuatecrs in the future.

North Amnng

The licercee eaperienced pistor pin bushing extrusion ir the emergency diesels
over a period of severa]l years until it was diccoverec thit a change ir
Tutricating o1i corrected the situation (Rer. 3'. The original lube 011 wes
~ct specified by the diesel manufzcturer; however, it was subsequently learned
that the marufacturer would not have approved the crigina! cil, if askec,
because 1t was rot anti-foaming. An exiensive ‘nvestigaticn was initiatec when
tre bushing extrusion was first rotec. The pistcn wrist pin 7loating bushing
elongatec ir its axial directfor which is radic] with resnect to the pisten.
The floating bushing then forced the insert bushing outward acainst the piston
skirt which in turn contactea the cylinder liner. This degracdztion was attri-
buted to 1nadequate lubricaticn. To ensure correct lubrication in the future,
the inappropriate ¢il 15 ro longer :.ored on Site.




Farle!

Mixing of greases in the main cear boxes of motor operatec valves (MOV) was
cited by ¢ speciai NKC inspection team as an urresolvec issue at Fariey

‘Rer. 4;. CGrigirally the MOVs were supplied with a caicium basec ¢rease in

the cear toxes. Over 2 period of several years, the licertce perrormec
Deriocic iubricztion with a Tithium based greese. The licensee had no recuire-
ment to change the gresse completely before usirg & differert type. However,
l.imitorque manuals specifically stated that creases cf different types should
net be mixec. In agditior, this same firding was highlightee ir an inoustry
notification,

3.0 DISCUSSION

nithin the Timits of the collected references in the appendix, problems occur
in ol¢ plants about as freouertly as they cccur in recertly licensec plants
irg the numper of events per year 1§ not cirinishing. Thus, problems with
01’5, greases. tsclients, and other chericc] matericls are current anc generic
in scepe. Severzl cteps are involved in hanaling chemical materiais &t a
vlant. They incl.-e idertification e¢nd purchase of <he appropriate material,
receipt inspectiun, storage ccrirel, specific identification in work orders or
maintenance procecures, correct use of the cubstances, and inspection of the
completed mairtenance activity. The first four items reflect front une
certrol ana examples of mistzkes in this area ere the Fancho Secc, lorth Anrz,
and Fariey citaticrs in Section <.0. The Sequeyah event illustrates 2 problem
1in the back enc cf the process. About two-thirds or the relevert citations in
the appendix are “rcnt eng related. Not 211 the exampies in the appercix
‘nvoive hancling cnemice| matericls directly. Other rererences illustrate
cesign or operational precblems such as chemical 2ttack of electric cabling in
ccrouits and cereréz] mainterznce activities that highlioht prectices imimice)
to proper control én¢ use of chemical materials.

The precblems ezssociatec with handling chemical materials are laroelv vecpie
problems. Administrative procecures generclly exist for controli’‘rc these
matericls ard thesec procedures allow varying degrees of latituce in performirg
norra] plant activities with these subcstances. In addition, mary different
plant personnei have opporturities to make mistakes in <this area. Section 3.1
exzmines mishérs in the direct use of there materials, while Section 3.2 looks
3t some pascive probiems- such as aesign oversichts and <pillages.

<.l Mishanclire Chemical Materials

frent End Problems

ldentifying and purchasing the correct meterial tor a particular tesk such as
lubricaticn or c.eening is the first step in the contrcl process. Generally,
the equipment manufacturer specifies chemical materials Yor operation anc
rainterarce of hic equipment; however, the utility may use an outeside consui-
tant such as an oil company or their own chemistry &nd croineering cepartmernts
to defire citernate materials. In the Rancne Seco event (Ref. 1), the supplier
suggested an zlternate soivent for the cleaning program. The fact that this
materi1z] had been usec successTully by the Ticensee 'n iess critice]l circum-
sténces probably influencec the decision to use the commerciz) grade meterial.
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The decision process appears to have been informzi eno the cho'ce inappropriate
in hinosioht. Ref. & citec a reieted situetion &t another utility where
commercial grage material wee purchasec for a safety related task. The proper
materia] wac oroered, but there was no supportirg engineeringe justiticztion for
the lesser crace material nor was there amy receipt inspection of critical
perameters. Many utilities have previsions for using @lternate materiais, but
if the supporting justificatior is weak, the result coulc be celeterious as it
+&s in the Rancho Seco event.

keceipt inepection is generaily minimal with respect to chemical materials of
interest. Checking the brand name &nd part number appears to be the norr.

Cre utility checks for water content 1n barrels cf lubricating oil. In Ref.
6, 2 hich particulate content ir unusec lube o1l was notec ufter discovering
abrormal 01l cicceloration 1n severe]l sefety crace pumps. As oiscussed above,
Ref. & flagoed the lack of receipt irspecticn &t one plant. Discussicns with
cre vtility iruicatea that used o1 har inagvertertly been shipped back tc the
plant 2rc was discovered accidentally by maintenrance rerscnnel whe sensed
scaething wrone with the materiai when they were using 1t. Aithcuoh the
alertrecs oFf the maintenance pecpie 15 to be commenceo. “t should not be
reiiec upon tv cetch mistzkes 1n such an informal fashion.

Storage control pose: another opportunity for mixing up meterials. Some
utilities tave very tight control of 211 materials using & central StOrace
operz=ion to cole cut limitec émounts ot chemical materiéis ano making sure
the chemical use permit on the container ccrresponds to the material specifieo
ir the work orcer. Other ut:lities have & separate open storzce ares for
frequertly used materials, such as lubricants, as convenience for the auxiliery
cperztors. There is gener2’!ly no moenitoring of these convenience areas.

Ref. 7 ¢na 8 are examples of lack ¢f storage control. Rencho Seco instituted
a very elaborise control process after the solvent problem (Ret. 1). However
¢ supsequert inspection report (Ref. 9) at Parcno Seco indicated that & work
creer was not completely filled out with an aporovec cleaning scent specifiea.

Reliznce on the operations or meintenance personnel tv use the specified
meterial for @ particular job appears reasorsble, but previges no assurance
that unintentional mix-ups wiil nct cccur. Workorders ey ‘2ck adeauzte
specification; ircividuals maey be walking arounc with their own supply of
often Lsed materizis; amd people may make mistakes. The zbsence of an inoepen-
cert check at this point in the process is & wedknest. n a2 related example.
a failec safety comporent was 2ttributed to ¢ piece of teflon tape thet
>lockea a pressure switch (Ref. 10). This occurred in spite of 2 plant
nrehibition on the use of teflon tape 'mposed three years eariier. This mey
have been prevented by an reasonable storace control program ang & ban on
persons| 1nventories of consumeble materials.

Specification of the correct material anc 2 description of amy special
requirements Tor “te applicetion in a work crder or ttancing procedure is criti-
cal to the success cf the activity. Ref. & illustrates the problem of insce-
cuate information being given to the proper personne’. The licensee routincly
addec ¢ cifferent grease to MCV actuators ¢ithovah this hag been cautioned
2o2irst by the vélve menufacturer ang 2 generic report 1ssued by 2n industry
group. If relevent informaticn is not precessed effectively by the organiza-
tion, scceptable control of these substences is lost. 2 similer problem with
vOVe is notec in Pef. 35. Ref. 11 is another example of inacequate Tubrice-
t<cn description. !r the zbsence of any information (either vencor or plant
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procedures'. 2 mainterance person icced the wrong lubricztirg o1l tc & valve
besec on requirement for & vaive from @ cifferent marufecturer. 1¢ gone
unnoticed, it woulc have dissnlved the seais 1n the velve., Ref. 12 discusses
the uee cf &2 lubricant differert ‘rom the verdor's origiral reconmendatior #rc
di‘ferent trom *tet specifiec in the licertee's own eguipment guelificeticn
preg=em. The cheice was basec cr &n intervening documert that épprovea the
change vithout aceouate test cata. WMeak justifticaticr for usirc 2n aiternate
mereris’ ‘s ¢ troudblesome issue tecause of technical juecement involved. Ref.
17 is & similer ircident where a2 componert wasn't available anc & weak justi-
ficaticr wae developed for using 2 substitute. QC pertounnel caveht this one.

Suscuehanna crivinglly ted colenoid vaives lubriceted with Parker Super-O-Lube
that subsequerntly feiled an EC test in 1985 (Ref. 32). The lubricar® was
chargeo to raucrntor 620 on 217 the solencids in 1985, In 1986, one cof the
cclenoids fiilec. Accerding to the inspection report, the lubricant gried to
¢ sticky sutetance: however, the velve manuficturer indiceted thet the lubri-
cEnt attackee <he alurirun in the vaive (Ref, 32). The vaive menufacturer
refusec v rework the va'ves with the naughton “vbricant &no used the Narker
‘utricent ‘reteso. Parker ‘s the valve manutacturer's reccrnended brorc. The
.icensee tubseouertly ceterm =ec in 18BE thet Ferker Super-O-Lube wouid
satisfy the EC recuirements,

The Nor<h frne event (Ref. 3) poses ¢ citferent scrt of problen. In this
instince the eguipment venccr did met 7u.ly specify 2n acceptabie lubricart.
After &n exhaustive investigceticn, the utility firaily determined that the 1)
type was respereibie for chroric deqrecition ot the ecuipment. Lhen the
vencor was asked atout this infcrmetion, he ingicatec that he woulc rot have
recommengec the origirel lubricert, if asked. This lack or ur abbrevieted
remmunication with the vendor is unfortunate tecause the vendors are 2 <ource
of cperatiors] knowlecge sbout his ecuipment/procuct thet it supposec tc be
‘ed back ¢ the utilities. Poor irformation trinsfer sigrificantly recuces
tte eftectiveress of the process. A slichtly different situetion occurreo it
WPPSS (Pef. 30) where an 20ditive, suggested ty an o1l suppirer to corbat
cerrosion, adversely effected eouipment uperability durire extendec eyuo. The
equiprert could not be rotatec tecause of the high visceeity of the material.
Thic sdditive 15 apparently teing useo successfully for routire operatior &t
another plant. Y

The examples ciiec above hiohlight the many opportrrities cr introducine the
«rong materic] in routine #nd non-routine maintenance e2ctivities. The broad
spectrun of focuments sour controllirg the selection and ute of these meteriais
2t the front end of the chemical nateria] contrel process Coes not appear to
te foolproor.

PACK CHU PROELEMS

Usingc materigis thet are strongiy depencert on the skili of the crzftspersoen
introduces @ cifferent set cf problers. The Sequoyeh event (Ref, ) is & gooc
example of using ar unforgivinge rmaterial. In this instzrce the sezliing
compound had to be curec in air, but in the precess of compieting 2 maintenance
sctivity, the system was orobably buttoned up and refilled before the sezlent
nec sufficiert time to cure. Similar cituation: were discusted in information
notices (Pef. 14 and 15) except in those instarces, the sezlent had to be curec
“r an 81r Tree etmosphere. Failure of components with very smell clearznces
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oceurreg 'n all three cases. LUsing & vendor represertétive to perform 3
compcnent overhau! coes not recessarily ersure success. Frior 1o the Salem
ATKS event, a fielc representative lubricated the trip breakers vith & material
not specifiec in the vengor's manuals (Ref. 16). At AKO-2. mainterance people
cleanec ar air blower on @ diese! generator using an approvec soivent. Subse-
overtiy the blower could not be rotatec Ly hand ?Ref. 12,. This fiilure was
attributed to excessive use of the solvert which resuited in loceél pudaling anc
attack of vulnerztle materizls in the vicinity. A stucy of excess grease

'Ref. 36) searched the Sequence Cocirg and Search System anc the Nuclear [ats
Peliability Data System and the Censtruction Deficiencies cata base to

identify cituations wnere equiprert failure cccurred. Almost 30 instances of
cvergreasire eouipment were founa geing back tc the mig 197Cs. An information
notice was publishec cr this issue “n 1688 (Ref. 37). At Brezidwood, several
1'Cve were foun” with mixtures of lithium anc calciur besed greeses in the
actuator (Ref. 18). Unlike the Farley case discusseu above, the MOVs were
supposedly cleanes hefore the new (ype of greise was adcec. Obviously, the
perscnre] respensitle didn't oo ar acequate Job.

Mictakes are oicc 2 source of problems ir the back eic area. Ref.. 19 and 20
invoived usino incorrect lubricants when the proper materials were spellec cu*
in the relevant procedures. This type of error cannot be eliminztec if it 1is
truly &n oversight. Ref. 21 icentifies & situation where the personnel actiorns
were known tc be aifferent then those ncicated in the reievant stores and OA
~ecords. Deliterate disrenerd for the procedures stould be a concern. in &
related situation et wolf Creek, & raintenance supervitor cave instructions ¢
use teflon tape contrary to steted company policy. This irgividuc] was subse-
ouently cismistec (Ref. 22). Discussiors with plant personne’ irgicete that
quélity contrel checks are usualiy not used ir routine maintenance activities
cuch as lubricetion and maintain‘ug 011 levels in various equipment. Althouch
-rese activities are straight forwarc, they co represent opportunities for
wistakes that would gu Lnoetectid until scme rew Situwticr prompted &n
examirétion of the earlier 2ctivities.

.o APPLICATION PFOBLEMS

o

“here are circumstances involving cils, greases, soivents, or cther chemical
naterials that unknowingly result 1n undesirable reactions or cecradec conci-
tions. Sorme of these represent desion flaws while others represent cversights
cr Yeck of krcwledge by the personnei involves. At Monticel'c, the power
ceble for <he rain feeowzter pumps ceterior2tec becasuse of chemical a2ttack
insigce the conduit (Ref. 23). AT [.C. Cook power cable tc & chargino rump was
¢ameoed by immersion in diesel fuel cil (Ref. 24). Fcth of these events were
causec by inagequate definition of the environment that the cabling might be
eyposed 10. Since the cabling is hiccen “rom casual observation, there ic
1tt’e likelikoog that this type of decradetion would be caught “efore actuzl
feilure occurred. A cifferent cversight resuited in &r explosion &t Robinsor.
. this incicent. sodium hvcdroxide was transferreg to an empty drum that
previous’y containec hydrazine (Ref. 26). The crum was not acequate'y cleaned.

Equipment that heve small passzoewsys are espectally vulnerable to particu-
letes ‘r fluids. At katerforc, the feecwater pump controller exnibited
erratic pertormence beceuse of impurities in the controi ¢11 (Ref. 25). The
criginal cesign of the pump used 2 cormon reserveir for the lubricating cil




anu “he controller oil. (cnsequently, the wear procucts occurrina in the
bearince were carriec cver into the control system. The cituation wes ror-
rectec ty initially installine a centrifuge in the cil sysiem ana finally by
substituting an electric controiler for the hycraulic contreller. The
Seoucyah event (Ref. Z) also involved a hyvarzulic controller. Flthougn the
it mete failure cf the equipmert was causec by poor mplementaticr of the
sezling materia’, discussicns between the utility &nd the equipment venccr ¢1d
not articipate these difficulties in the repair work., There have Leen numer-
ous problems with material incempatibilities in solenoids thet reflect peor
application decisions (Ref. 28). These ceficiencies include Tubricants end
reher materizls that mav react with impurities “n their environment.

The above crampies show the manv opportunities for significant probiems to
sccur even ‘n the absence of human pér=icipation. These 'passive’ situctions
require special care ty the operatirc personrei 10 minimize their occurrences.

3.5 FRICR ACTICNS

The inpcrtence of vendor feegbéck and up-to-gate mairtenance manuéls was
srphasizec by tne Salem ATRS evert which resultec in & generic letter tc &1l
Ticensees (Ret. 27, requiring, ameng other actcns, procecures for obtzining
:rd procescing up-to-uate 2nudlc “rom the eguipment venders. However, as
previous ciscussion showea, the Tirensee may reiy on other <ources for iubri-
rz+ion agvice an¢ ignore the vengor': recommencitions or the communicetion

betweer them may be inccmplete or rot factorec irto the procedures.

flectric Power hesearch Irctitute (EPRI) has an crgeing program concernirg
Tubricents. This effort includes lubricaticn cuides thet are posted in plant
m&1ntenance areas. training fiime, and consvltation with irdividual vtilities.

; future effort 1s to search for 2 singie lubricert that coulc be vsed for ¢1)
compenents.

The follcwing infermetion rotires have been i1ssued reoarding protlems with
different chemice)! meteriale:

1EC 77-06 Effecte of Hydraulic Fluid on Electrical Cab'es

IEC 78-(c . Proper Lubricating Oii Tor Terry Turbines

in E8.£3 . Information Concerning Loctite 242 anc (ther
Ancerobic Achesive/seslents

N B7-48 Infermation Ccrcerning the U'se of Anaerobic
hohesive/see lants

IN B7-E1 Feilure of Low Fressure Sefety Infection Pump Lue to
Se2i Problems

In BB~ Cvergreasing of Electric Motor Eearings

Inoustry Rpt. Mixing ot Greases in Limitorque Motcr (Cperaters May
Cause Operator Failure

Two ©f the noticer cealt with inadeouete curing of seeiants whirk vas the
problem that occurrea a2t Sequcvah (Ref. 2). CUne of the ccrrective cctions at
Cecucyah was to put stickers on the vuinerzble compenent warning zoainet the
use of the sezlant intide of the acwuator. Preblems with & solvent at Pale
Jerde resulteg in mooification of the plant meintenance procedures to &llow
criy the use ¢f cdemineralizec water (Ref. 28). Morth Anna instituted &
:imilar corrective actior by removing the inapprepriate o1 “rem the site.
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cancne Secc instituted @ very stringent chemical contrci precess after the
oreplem with a commerciz] crade solvent, Each meterial h2c & chemical Lee
permit ta2g which igdentifies the tpecific applications “or that material. The
use permit must te approved by the chemistry department as wei' &5 the engi-
neering department, A11 materizls are certrolleg by stores and orly & limitec
smourt is dolec cut for each work order which also mutt specify the materia)l.
However, & subsecuent inspection report (Ref. ©) ircicatea thit even thic
ricorcus systen it not always pecple proof.

Control of chemicel materials wes also discussed with Shearon Harris /Ref. 38)
whc rave & very comprehensive program. Mo materials can enter *Pe site without
nrior approval. This ircluces materials used by culside corntractors &nd vendor
reps who cerform mairtenance on their equipmert,

Examination of the NRC inspectior reports, cited in the appercix, ingicztes
thet problers ir this ares are uncoverec about ecually by routine ang special
inspections. !t éppears thet the preblems are founcd as nart of 2 ceneral
vlanket prececdures, routine inspections Tucusec on this area may teé nore
grfective in stemmirg some of the ad hoc proelems.

ks rert of & special mainterénce inspection program conductecd by the Cffice cf
Nuclear Pewctor kegulation, & meaintenance 1rzpecticn tree was Oeve loped to
feci1litdte anc standarcize the plant visite. Several of the elements on the
tree relate to rretlems with chemical meterials. These incluce material
quaiification, procurement. identificztion of consumebles. meterial receirt
inspection, ttorage control, and prececure certrol. The cnly two minor aecmini-
ctrative problems related to routine lubricaticon were noted in the several plant
‘rspections performed.

3.4 SAFETY CONCERN

Micapplicaticn of chemical meterials (including cils anc cresses in this

ceneral cetegury) cetracts from the reasonzble assurance that safety eouipment
w11l operate *f called upon because of potential common caute failures. This
problen is exacerbatec by its ocelayed appeerance in some instances - it may

nct be immediately cetected by 2 post meintenance test as thown by the Sequcyah
oroblem with cealant in.the oil passeges of the control unit cr the intermittent
tehavior of electrice] connector: cbserved at hancno Secc. This latent aspect
rav result in irnopportune ecuipment failure for those components in stancty
status cr those comporents needed curing iong term recovery from ar zccident or
event. About 40 percent of the events cited resulteg in equipment failure, the
remzining event: reflected bre2kdowns in process centrol. Ir a2 number of

irs ances the utility was able to show after the fact that the misapplication
wa: 2cceptabie; however, this shculd not be & besis for nct correctire cevia-
tions from the meterial control process. The problems zppear tc be particulerly
impertant for ecuipment thot have small ciearances &érd there“ore are prone to
rlugging or sticking.

Mo probabi’istic assessment has been pertormec to estimete the importance of
this specific issue. To some extent the indivicua! componert €&ilures ceused
by misepplication cf these substances may be included in the existing oata

nase; however, the commor cause tailure rater useu in the analyses are cagtch-



alls reflecting ¢ veriety of potertial effects. More importantiy, the PRAs
ere based on the 2ssumption that the ecuipment wil’l function as cesigrec.
Aithouch none cf the reterences resulted in system losses, the issue still
represents a significant potential for degrading muitiple pieces ¢t equipment
s0 that they may rot functior as design.

4.0 CONCLUSIONS

1. At some plente, storage arc contro’ c¢f some chemice]l materiels ic
Teosely structured to facilitute routire maintenarce operaticns. In
these situations, there is ceneraily no incependent check of activities
whict couid resuit “n inadvertent mix-ups or misuse of the materials,

Justificaticr for using rateriais cther than these recommenced by the
couipment menufacturer 1s sometimes ‘nadequateiy supported ung results in
degracce rerformance of the equipment. Cenflicting requirements rot
adeouatelv understcod or resolved prier to implementation of an 2lternate
appreach can cause widespread problems,

Irécecuate ceution anc supervision can result ir urexpectec reacticns
wher randling chemicels thet have unique requirements such as curing or
mixing ary fluias thet have a potertial for chemical rescticon,

uUncorfinec iouids thét come in contact with essential components rey
result in chemice] attack that was not ccrsiderec 1n the comporent cesign.
Hidoer or inaccessitle equipmert may be particularly vulnerable in these
situations tecause of lack of casucl observation,

Problems with chemice! materiais are more iikelv to be ceptured by KRC
inspections thar by LERs beceuse the ceficiercies cenerally cc not result
in toté: system failures or untoward transients,

Ccmponents with smali clearances ere particularly susceptidble to plucging
or stickirg because cf insufficient controi cf lubricants cr other
raterials used insioe the cevice:.

There does not appear e be comprehersive testing of new materiais befcre
they are widely used throuchout the plart. Conseouently, the ruances
associsted with introducing & new material ‘rte 2 specific appiicetion mey
not be well understood. This it ecpecially importent considering weak
justifications cr reviews épproeving such materiais.

The licersees have taken drastic action to precluce recurrence of probiems
with chemicz! neterials. These incluced banning the materici trom the
cite and gismissing employees for viclating admiristrative injunctirrs
poainst the use of certzin materiais.
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FPPENDIX

feiected Cperating Events Involving
Prcblems with Chemicals

Salem Ref. 6 Cil in numerous safety related pumps was
discovered to be cark and was changed;
however, the o1l discolored after only a
chort time in use. Tests revealed &
high particulate count in unused o011,
011 quality contro] preoram was
revamped because of thic incident.

WaterToere Ref. 25 Feedwater pump controller exhibitec
feulty performance becaute rf impurities
in the control oil.

Erunswick Ref. 29 Investigation reveeled that soienoids
feiled beczuse of degraded ethylene
propylene disce which sweil in the
presence of hydrocarbons.

Sequoyah Ret. 2 A diesc! tripped off on overspeed
during a routine surveillance test.
Subseouert investigetion indicated that
RTV used &s ¢ sezlant was blocking the
nil passages in the hydreulic control
unit. Informei discussiors with the
controiler manufacturer did not elicic
any concern about using the RTV insice
the unit, Curing tests performed a‘ter
the event showed the materia! to be very
sensitive to the curing envircnment
which was not fully sppreciatec when the
RTV was used two years previously.

rancho Sece Ref. : Electricz] contact prcblems with
connector that had been cleanec with 2
commercial grade clesner. Subseguent
irvestigaticn revealec that the cleener
cont2ined impurities that decrided the
electrical cocnrection. Use of this
particular cleaner was basec on
informa1 internal c¢iscussions prior
te iritiating ciecaning procram.

D.C. Ceok Ref. 24 Investication revealed thet power cable
to a charging pump was damagec by
‘mmersion in ciesel fue! ci1l. The cable
insulition deteriorated ir & section
running through &n embedded conouit neer
2 diesel generatcr sump pit.
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Dieb'o Canyer FRet. 7
North Anna Ref, 3
Waterford Ref. 11

|
|
Monticello Ref. 23
wo1f Creek Ref. 22
|

g A

MOVs supplied with a calcium based
greese, but routine lubrication checi:
usec & .ithium based crease to replenicsh
the suoply as necessary. Original valve
mencfacturer specifically stated that
mixed greases shouls net used in the
valve actuators.

Curing an extencec construction delay,
the pernittee imposed 2 moratorium on
all pump shatt rotations because cf poor
performarce of the oils in the gear
buxes anc bearing reservoir. All o1s
were to be replaced with o031 that dic
rot contair additives which apparertly
affect the oil properties at room
temperature,

Inspection reveeled unlabeleo o1l

containers and greese guns and jo0g
books were rot being maintained in
bulk storage end dispensing areas.

The Ticensee was experiencing caronic
problems with extrusion of piston pin
bushings ir the diesel generators.
After exhaustive and lengthy
investigation, it was determired that
the lube 011 used in the diesel
gererators was inappropriate and was
changed to a non-foaming type. The
originz] manutacturer's manusi did not
specify oil type. but post incident
indicated that they would not have
approved the original foaming type
01l used in the diesel.

fdcition of incorrect hydraulic fluid to
satety related isclation vaive was
corrected by incorporating the proper
fluid in the controllec plant
lubrication manual.

Inspection reveeled that power cable for
main feedwater pumps deterioratec
because of chemical at*ack inside &
conduit.

Contrary to licensee policy, &
méintenance supervisor gave instructions
to use teflon tape c¢r & drain line to
one of the condensate pumps. The
supervisor was subsequently fired.



ANOZ Ref.
Perrv Ref.
LaSelie Kert.

Calvert C1iffs Ref.

Brunswick Ref.

bra’ iwood ﬁef.

Peach Bottem  Ref,
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18
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After clezning the scavenging air
blower on @ diesel generator, the
engine could not be rotateac by hand.
The licensee helieves that & chemical
rexction occurred betwcen the solvent,
the polymer coating inside the casing,
and orease.

Inspection of MOVs revealed that the
stem lubrication was rot performed with
the brand indicated in the preventive
maintencnce instruction and ¢ different
branoc was specified in . separate GE
instruction, Review of QA recorcs éng
stores recorcs were &t odds with
discussiors with the personnel directly
involved with the Tubrication.

Inspection revezied that the cperaticns
department was meintaining & separate
storage arez for lubricents that was rct
controllec.

Licensee ciscoverec that air regulators
cont2in BUNA-I material which can
degrade under high temperature
conditiors.

The Ticensee purchased the proper
lubricant (part rumber) for the HPCI
pumps a3t 2r «ff the shelf item without
any specié! receipt inspection to verify
the critical cheracteristics. No
engineering evaluation was presented
Justifyirg the use of this commercial
preduct.

The licensee mixed 1ithium ana calcium
basec greases in the actuators of motor
operatec valves. Percentage of lithium
based grease variea up te 50%. No
documentaticn ‘ustifying the adequacy of
mired greases was evailable.

Inspection of an RHR pump revealed that
the motor bearing oil had 2 righer
viscosrity than the specifications
recuired (about double). Cther pumps
haa the correct 01l. Varicus

uncontrolled lists indicatec the correct
011 type nuiser for the perticular pump.
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Diab’c Canyon

Waterrtord

Duane Arnold
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ANDZ

River Eend

Ref.
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Ref.
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A review of maintenance control
packages revezled an instance where &
cleaninc 2gent was reguired, but 2
chemical use permit had rot been
approvec for a particular cleener.

Observation ot a mairtenance activity
incicatec that the mechanics were not
using the lubricant specifiea by the
maintenance procecure for the
lubrication of belts.

Inspection revealed that Tubricatior of
contairment cooling tans dic rot use the
iubricent specifieo in the
manutacturer's manual anc in the
licensee's EQ document. An interveninc
internal request for changing lubricants
was approvec without supporting test
data.

k failed FPCI auxiliary 011 pump wes
attributed to a smell piece of teflon
tape blocking a2 pressure switch. The
plent had restricted the usc of teflon
tipe three years cariier anc began using
Loctite brend sealant &c a replacerent,

An empty hyarazine orum exploded during
the transfer of 502 sodium hycroride
from a storage tank. The explosion was
determinec to be & reaction between the
residual hyérazine in the drum, which
had not been properly cleaneg pricr to
uce, anu the sodium hyoroxide.

Lfcensee purchased prelubricatec
replacement bearings with unknown
pedigree. The changeout lubrication,
performed at the plant, used incemplete
procedures that resulted in reguced
assurance that the bearings were
properly lubricated.

Maintenance personnel staged lubricating
cil for DE "A" in front of DG "B" which
wes @ different brand. Other persorrel
came along ano addea the “A* oil to the
“B" DE whose Tubrication .ecuirements
were cifferent. The "A" o0i)] was
deleterious to the “B" DG.
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Fort Calhoun Ref., 3§ The licentee had operated the plart with
a mixture of greases in several MOVs.
This practice was contradictcry to the
vendor's specifications.




