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U.S. Nuclear Regulatory Commission
Document Control Desk
Mail Station PI-137
Washington, DC 20555

$UBJECT: Arkansas Nuclear One - Unit 1
Docket No. 50-313
License No. DPR-51
Report No. 1-90 V01 00

Gentlemen:

Attached is a voluntary report discussing a condition involving 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.

Very truly yours,

i
E.C. Ewing
General Manager
Technical Support
and Assessment

ECE/[BY/abw
Attachments
cc: Regional Administrator

Region IV
U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

INPO Records Center
Suite 1500
1100 Circle 75 Parkway
Atlanta, GA 30339-3064
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| During a maintenance outage at Arkansas Nuclear One, Unit One, four reactor coolant pump (RCP) snubbers
were discovered to be either leaking hydraulic fluid or showing evidence of previous leakage when theywere inspected as part of a visual inspection surveillance. In the installed configuration, thre& of
the snubbers were found to be leaking in the rod seal area with the remaining snuboer demonstrating
leakage at the joint between the snubber body and head when subjected to a functional test. The
snubbers leaking from the rod seal area did not satisf actorily pass a functional test. The root cause
of the RCp snubber failures was determined to be the method of electrically grounding the RCP. An
engineering evaluation of the condition concluded that although during a seismic event the Reactor
Coolant System cold leg piping stresses might exceed the value allowed by the ASME code, a pipe breakor rupture would not be expected to occur. To prevent this condition from recurring, snubber grounding
straps were removed and a parallel electrical jumper was installed to alleviate circulating groundcurreMS through %e snubber, in addition, an increased visual inspection frequency has been impicmented
as required by lechnical Specification 4.16.1 to more closely monitor for snubber degradation. Due to
generic concern related to f ailures of large bore hydraulic snubbers and the common mode f ailure
mechanism associated with these snubbers, this report is being submitted for information.
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A. Ilant $tatus

At the time this condition was discovered. Arkansas Nuclear One. Unit 1 (AND*1) was in cold
shutdown with esintenente being conducted as P6tt of a mid cycle outage (1M69). The Reactor
Coolant System (RC$) ( AB) temperature was approaimately 97 degrees Fahrenheit.

B. Event Description

On December 4, 39t'9 while conducting visual inspections of hydraulic snubt.ers ($NB) in accordente
with Technical $pecIfication surveillante requirements, plant maintenance personnel identified
four teactor coolant pump (RCP) snubbers either leaking or indicating previous bydraulic fluid
leakage. 1hese snubbers are part of a shock suppression system comprised of eight tetti tycroulic
snubbers with two hydraulic snubt>ers serving each RCP, A comon reservoir supplies bydreuiic
fluid to four snubbers serving two RCPs. The snutbers serving 'A' and 'B' RCPs share a comon
reservoir and those snubbers serving 'C' and 'O' share a comon reservoir. (ach reservoir has an
approxis, ate volume of one ge11on. This volume is in addition to the fluid contained within the
supply line between the reservoir and the snubber.

Inspections on safety reltted snut>bers are performed periodically depending on the number of
inoperable snubtiers found during the previous inspection period. f unctional testing is conducted
on a representative sampling of hydraulic snubbers and on those snubters visually found to t>ecegractd.

Three of the snutters found to be degraded during the visus) inspection, were leaking hydraulic
fluid from the piston rod set) arte. The visual inspection of the fourth snubber. RCP 1A on the
' A' RCP (RCP1A), determined the fluid port level to be below minimum level with to indication of
ieskege present The snutter started leaking during the functional test, at the body to head
joint, but stopped leaking toward the end of the test. In addition, observation of this snutter
revealed Caeage to its chrome piston rod.

$ nutters found to t>e leaking during the visual inspection were removed and functionally tested to
cetermine the effectiveness of the snubbers to perfore their designed f unction. The three snubt.ers
characterited by leakage from the rod seal area f ailed the functional test; whereas, the snutter
which appeared to te leaking at the joint between the snubber body and head passed.

Since no firm evidence exists for establishing when snubber f ailures occurred. AND assumsd time
of discovery consistent with reportability guidelines. In this operating condition (Cold
$hutdown). AND determined that the snubber f ailure was not reportable. Howener, due to the
concern reisted to a common mode f ailure mechanism associated with RCP snubters 4 voluntaryreport is teing provided.

C. Root Cause

The root cause of the RCP snubber f ailures *66 determined to be the eethod of electrically grounding
the RCPs. The f ailure etchanism associated with the grounding method was electrolysis terrosion.
In the four cases being cons 10ered in this report, f ailure ty eitttrolysis corrosion resulted in
crititel snubber part castge with sut,seopent seeling surf ace deterioration and fluid leakage. The
electrical current involved with electrolysis corrosion accelerates the deterioration of the
seeling surf 6tes by abrasive action resulting from hydraulic fluid becoming contaminated withmetallic particles. Additionally, circulating electrical ground currents, through the mechanism
of eltetrolysis corrosion, promote damage to the snubber sealing surf ace by pitting the chrome
plated finish. Chrome pitting was evident on the shaft and on the interior of the snubber where
the shaft or internal piston are in c1cle proximity to the bushing or cylinder well. Pitting and
disposition on the pisten rod combined with red movement is the predominate cause of seal degradation
and subsecuent seti leakage. The extent of terrosion is directly dependent on the time and
e.agnitude of existing electrical circulating ground current,
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D. Corrective Actions

To retard or elie,inate the effects of electrolysis corrosion on RCP snubbers, it is necessary to
remote or substantially reduce the cirtulating ground current flowing through the snut bers. This
objective has been accomp116hed by providing a patallel path around the snubber to split the
current and incrtasing the resistance f rom the snubt.er base plate to ground by removing the greund
connections to the snubber base plates. These corrective actions were uncertaken for all RCP
Snubbers due to their potential susceptibility to the same probite. Correctise Actions mere
completed by a modification during IM9.

In addition to installing modifications to limit the amount of circulating ground currer'ts passing
through the kCP snubbers and being more sensitive to the presence of black stain or ciscolored
hydraulic fluid during visual inspections, an increased visual inspection frequency was implemented
(124 days 12!A) as required by Technical Specification 4.16.1 to more closely monitor for snubber
degradation. 1he next inspections are currently scheduled for April 30, 1990, to observe and
determine the ttatus of RCP snubbers.

I. Safety Significance

Review of existing calculations performed by Babcock and Wilcom (C&W) pertaining to the safety
margin inherent to the RCP snubber design revealed that with both Snubt ers operable on each LCP. a
3.!A margin of safety exists to meet the seismic response spectra criteria design ecuation for the
RCP. With one snubber inoperable due to loss of hydraulic fluid, the OLW assessment inoicated
that RCP damage would r.ot result. According to a report generated from the B&W Nuclear Service
Company, in their engineering judgement. if a seismic event had occurred simultaneously with the
f ailure of both snubbers on any RCP, A5MI code allomable stresses for cold leg piping would haie
been exceeded. However, the associated RCS piping would not have degraded to a point which would
have resulted in a pipe break. Since no seismic events have occurred at AND, the f ailed snubbers
have had a minimal safety significance to existing plant operation.

F, Additional Inforn.ation

51milar even's relate 1 to inoperable piping system snubbers discovered during inservice inspections
were reported in licensee event reports 50 313/64 001, !>0 313/B5 009, and 50 313/60 009.

[nergy Industry Identification System (fl!$) code are identified in the text as (XX).
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