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Attached is & voluniary report discussing a condition invelving reactor
coolant pump hydraulic snubber degradation due to fluid loss induced by
electrolysis corrosion of snubber components in relation to inadequate

reactor coolant pump grounding.
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During & maintenance outage ot Arkansas Nuclear One, Unit One, four reactor coolant pump (ROP) snubbers
were discovered to be efther leaking hygraulic fluid or showing evidence of previous leakage when they
were inspected as part of & visua) inspection surveillance. 1In the installed configuration, three of
the snubbers were found to be leaking in the roo ses) ares with the remaining snubber demonstrating
Teakage st the joint between the snubber body and head when subjected to & functiona) test. The
shubbers Teaking from the rod sea) area 610 not satisfactori ly pess a functions) test. The root cause
of the RCP snubber failures was determined to be the method of electrically grounding the RCP. An
engineering evalustion of the condition conc \uded that although during a seismic event the Reactor
Coolant System cold leg pwine stresses might exceed the value a)lowed by the ASME code, & pipe break
or rupture would not be expected to occur. To prevent this condition from recurring, snubber grounding
SLraps were removed end o pare)le) electrica) Jumper was installed to alleviate circulating ground
currents through the snubber. In sddition, an increased visual inspection frequency has been imp)emented
66 required by Technical Specification 4,16.1 to more closely monitor for snubber degradation. Due to
generic concern related to failures of large bore hydraulic snubbers and the common mode failure
mechanism sssociated with these snubbers, this report is being submitted for information.
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Plant Statws

AL the time this condition wes oiscovered, Arkanses Nutlesr Dne. Unit 1 (AND+1) wis 'n co¢

Fhutoown with seintenance being conducted as part of & mig-cycle ovtape (1MES The Renctor
vovtant System (RES) [AB) tempersture was approximete’ly 97 oegrees Fahrennein

Event Description

13

On December 4, 1085, while conducting visus) tnspections of hygrav)ic snubbers [SNB) in sccordance
with Technical Specification surveillance reguirements, plant maintenance personne] Tdentifie
four reactor coolamt pump (RCP) snubbers either *aking or Ingicating previous hydraulic Tuig
Cakape.  These snubbers are part of 8 ShOCK SUPPTESEION EysLenm Comprised of eight tota) hyores
SNUbbers with two hyorau)ic snubbers serving each RCH A common reservoir supplies hydraulic
f1ui0 to four snubbers serving two RCPs The snubbers serving ‘A’ and 'B' RCPs share & commor
Teservoir ant those snubbers sery ny Choant D' share & common reservoir Each reservoir has o
dpproximete volume of one ge)ler his volume 15 in ed0ition to the flylfd contained within the
fUPp 'y e Detween the reservolr and the snubber

t
¢

Inspections on sefety releted snubbers are performed periodics! y depending on the
Noperabie snubbers found during the previous inspection period. Functions) tests
0N & vepresentative sampling of hydrav)ic snubbers and on those shubbers visus
oegreved

Three of the snubbers found Lo be degreded ouring the visue nEpectlion, were ledd
flutg from the piston rod ses) sres The visue nepection of the fourth snubber

A" RCP (RCPLIA), determined the flulg Port leve!l to be below minimum Yeve) with ng
takape present The snubber started lesking guring the functiona) test, ot the bod

SLOpped Teaking towerd the ent of the tess n sodition, observetion of ¢

i uv (
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FEves U Camage L0 118 chrome piston rot

shubbers found to be Yeaking during the visus) inspection were removed ang functiona)ly tested t¢
Setermine the effectiveness of the snubbers to perforn their gesigned tunctior The three snubbers
Characterized by leakage from the rod ses) ares failed the functions) Lest | whereds, the snubber
which sppesred to be Yeaking ot the Joint between the snubber Doty ang hesd pasced

’
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M oevigence exists for estab)ishing when snubbe: failures vcourred, AND assumsd time
1, .

Overy Consistent with reportability guidelines this operating condition (Cold

AND determined thot the snubber Tailure was not reportable However, due Lo the
related to & common mode fallure mechanism sssociated with RCP snubbers, & voluntary
s being provided

The root cause of the RCP snubber failures was deternined to be the method of electricelly groun
the RCPs. The failure mechanism associated with the grounging methot was electrolysis corrosi

In the four cases being consitered in this report, fallure by electrolysis corrosion resv)ted
Critice! snubber part damage with subseauent sealing surface aeterioration and fluig Yeakage. The
electrica) current involves with electre yois corrosion accelerstes the deterioration of the
sealing surfaces by abresive action resulting from hyorau)ic fluid becoming contaminated with
metallic particles Adaitionally, circulating electrica) ground currents, through the mechanisn
of electrolysis corrosion, promote damepe Lo the snubber sealing surface by pitting the chrome
plated fintsh,  Chrome pitting was evident on the shaft and on the interior of the snubber where
the shaft or internal piston are 1n ¢)ose proximity to the bushing or cylinder wa) Pitting and
CTEpOsItion on the piston rod combinad with rod movement s the predominate cause of see] degradatic
And subsequent ses! Teakage. The extent of corrosion s direct)y depencent on the time ang
Bagnitute of existing electrics) circulating groung current

)
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Arkansas Nuclear One, Unit One

D, Corrective Actions

To retard or elisinete the effects of electrolysis corrosion on ROP snubbers, 1t s necessary to
remove or substentiaily reduce the circulating ground currem mmun the snubbers,  This
Objective hae been sccompl ished by providing & parallel path around & r 1o split the
Current and increasing the resistance from the snubber base plate Lo ground by removing the greund
connections Lo the snubber base plates. These corrective actions were underteken for a1l RC
snubbiers due Lo thelr potential w:«mﬂbmu W the same problem. Corrective ACtions were
completed by & mogification during IM§.

In aggition to inste)ing mod!fications to 1imit the amount of ﬂmnounz ground currents passing
through the RCP snubbers ano being more tensitive Lo the presence of black stain or atscolored
draulic fluld during visus) inspections, an increased visus) inspection 'now\t{ was Tmplemented
(124 days ttil% &b required by Technica! Specification 4 16.1 10 more ¢losely monitor for snutiber
radetion.  The next tnspections are currently scheduled for April 30, ) , 10 observe and
determine the status of RCP snubbers.

. Safety Significance

Review of extsting coalevlations performed by Babcock and Widcox (B&W) pertaining to the safet
“2“ inherent 10 the RCP snubber design revealed that with both snubbers operable on esch RCP, o
3. 5% margin of safety exiots to meet the seisnic response spectra criteris design equation for the
RCP. with one snubber inoperab ie due Lo 'oss of hyaraulic fluld, the BAW sssessment ingicated
that RCP damage would rot result. According to a report generated from the Bew Nuclear Service
Company, in their mcmﬂnq J N, 11 8 sefsmic event had occurred simultaneously with the
fatlure of both sn rs on any RCP, ASME code o) lowable stresses for cold leg piping would have
been exceeded. However, the associeted RCS piping would not have degraded to o point which would
have resulted in 8 pipe break. Since no sefsmic events have ocourred at AND, the tailed snubbers
have had @ minima) safety sign’ficance to existing plant operation,

F.  Adggitional Information

Similar events related to inoperable Piping system snubbers d¢iscovered during inservice inspections
were reported in licensee event reports 50+313/84-001, 60+ 313/85-009, any 50-313/88-009.

Energy Industry ldentification System (E11$) code are fdentified in the text as [Xx).
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