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SUBJECT: Arkansas Nuclear One = Unit 1
Docket No. 50-313
License No. DPR-5]
Licensee Event Report No. 50-313/89-007-01

Gentlemen:

In accordance with 10CFRS0, 73(a)(2)(11)(B), attached is a supplementa)
report involving an inadequate design change process that resulted

in a failure to identify a High Pressure Injection System line break
scenario which could cause the system to be incapable of immediately
supplying adequate core cooling.

This report is being submitted to provide updaiad information regarding
corrective actions which are to be taken with respect to the condition
discussed in the report.

Very truly yours,

P 2, oo

“E. C. Ewing
General Manager,
Technical Support
and Assessment
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On 3/28/89, 1t was deternined that & posty)ated bresk in & High Pressure Injection (MP1) Yine upstrean

of the WP1/Reactor Coolant System (RCS) cold leg connection and downstream of the first RCS/MPL boundary
check valve could constitute & Loss of Cotlant Accident not enveloped by the plant's design basis. [f
this bresk occurred during high power operation concurrent with a WPl pump failure (1.e., the loss of
Offsite power a0 & Olese) generator failure), the WPl system might not provide adequate core cool'ng.
Bases on o prediminery anelysis, & temporary |icense Amengment suthorizing ration up Lo 50 percert

of rates power was Tssuet. A License Amendment authorizing operation up to B0 percent of reted power

WAk bubsequently Tesued based on 8 more detalled plant specific analysis. A design change was imp)lement ed
during outage ) which insta)led bresk flow 1imiting mmw.t venturies, Mowever, excessive

vibration guring testing necessitated their remove). A permanent resolution is presently being determiney
and will be implemented during outege 1RS.  The couse of this condition was an inadequate design change
process, when o major system mogificetion in 1978 insta)led WP 1ine crosscconnects, which gid not

ensure thet adequate design basis reviews were performed. The current design change process is consicered
sdequate Lo prevent reccurrence of simflar congitions.
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Flant Status

AL the time of discovery of this condition on March 18, 1689, Arkanses Nuclear One, Unit 3 (AND*1)
was in Cold Shutdown

Event Description

As & resu)t of & Janvary 1989 transient, reported in LER S0-313/780-002-00, & review of the plant's
!urrncy Core Cooling System (ECCS) analys's was conoucted which included & reevelustion of the
Gualification and functiona) capability of the Wigh Pressure Injection (MP1) Systew [BJ)  Durd
Whis review 1t was discovered that & postulated break of & WP1 Tine could reslt n & sme)) bres
Loss of Coolant Accident (LOCA) which was not enveloped by the plant s nuung gesign basis, The
hypothetica) break Jocation 1s upstream of the WPl/Reactor Coolant System (RCS (ﬂ? cold leg
connection and downstream of the *irst RCS/WPD system boundary check valve. (See Figure 1 for the
peneral syster layout).

The WPl systen {5 part of both the Mekeup and Purification System and the ECCS.  In the ECCS mode
of operation, two redundent pumps take suction from the Boraleo water Storage Tank and supply
this coolant to the RCS through each of four crosseconnected fnjection 1ines, which connect to
the four RCS cold legs ot the discharge of the Reactor Coolant Pumps (RCPs).  The WPI system s
Oesigned Lo prevent uncovering of the core for smel) and certein intermediate size break LOCAs,
where high RES pressure 1o maintained, ant delays uncovering of the core for other intermediate
and large size break LOCAs.

During performance of the ECCS review, 1t was determined thet & potentis) bresk of any one of the
HPL Vines upstresn of the RCS cold Yeg connection and downstream of the Tirsgt RCS/MP] system
boundary check valve was not enveloped by prior analysis and could, assuming & worst case single
fallure (1.0, an emergency diese) generstor failure rcnurin? & HP1 pump inoperable), result in
significant WPL flow exiting the break with 1ittle flow reaching the core. This would occur
because back pressure on the broken 1ine would essentially be Containment Building pressure whils
back pressure on the other 1ines would be RCS pressure. This condition would continue unti) @
Contro) Room Operator took action to throttle the excessive HP1 flows as stipulated in the existing
Emergency Operating Procedure (EOP). After flow belancing was achieved (analyzed to occur ten
minvtes following & break due to the action of the Operator), approximately percent of the flow
from the one running P pump would reach the core with the remaining flow exiting the break.

An investigetion of the impact of this postuleted bresk on current ECCS evalustions determined
thet the break did not appear to be enveloped by previously postulated breaks. For breaks which
had been considered in the ECCS analysis, approximately S0 percent of WPl flow was assumed to
initially reach the core and approximately 20 percent of MF] flow was assumed to reach the core
vol\ouing Contro) Room Operator action to throttle excessive WP flow (anelyzed to occur ten
minutes following & bresk due Lo the action of the Operator). Pased on the gifferences in the
HPT flows for the postulated bresk versus the analyzed bresks, 1t was determined that the WPl
system might not be capable of supplying adeguate core cooling should the break secur during high
power operation.

Safety Significance

This conditfon 18 considered to be potentially u'n{ significent fn that the analysis emp)oyed
to demonstrate acceptable MPI system response copability ¢id not bound this postulated break
Tocation. However, plant safety wes not considered to significantly compromised due to the low
probability of occurrence of the specific (both in size and location) postuleted bresk in conjunction
with & loss of offsite power and the concurrent failure of o diese) generator. Additionally,
communication with the Nuclear Stear Supply Systes vendor, Babcocs ang Wilcor, indicetes that @
Oetailed quantitetive anelysis ueing best-estimere assumptions corsistent with the revised ECCS

Rule woulo demonstrate scceptable pesk fue) claocing temperstures for this event.
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In 1878 the WPl system wor modified to 600 crossover \ines betwee the "B and 'C' W) Vines ane
the 'A" and ‘D' WP) nes This modification was made after the fgentification of an RES bress
ocation (1o, in the ROP gischarge piping) which was consioered Lo be the most 1imit ng for &
shall bresk LOCH The design revies of this modification, however, apparent iy overlooked the
potential effects of instaliation of the crosscconnects with respect to & postulated break locetior
& QesCribed In this report The couse of this event wis determined to be the InadeQuate desigr
Change process that was in place during this modificatior Procedure) reguirements were not
SUTTicient Lo ensure thet an adequate and in-gepth des On basis review was performed

or Reportability

The reguirements of JOCRFS0. 46 stete that the ECCS Copling performance shal’ be evelusted ir
ACCorasnce wilh an acceptable evalustion mode) using & number of postulated LOCAS sufficienmt te
provige assurance that the entire spectrum of possible LOCAS 15 covered. Since this identified
Dresh wet not enveloped by previously postuleted breaks and could result 4 the WP system being
Incapablie of supplying sdequate core cooling, this congition iy reporiabie pursuent Lo the reguire:
ments of JOCFRED. 73(0)(2)(11)(B) a8 o congition outside the gesign bhasis of the plamt This
contition was reported in accordance with J0CFRE0. 72(b)(2)(1) via the Emergency Notificatior
system on March 18, 1989

Corrective Actions

An initia) bound R 8NBIYETS assessing operstion at a reduced power leve! was Conducted whigt
conservalively aemonstrated thet the WPl system could provide S0eQuate core cooling should the
POSLUIBLed Dreak occur at or below 74 percent power Accordingly, & temporary License Amendment
reQuest was submitted Lo reduce the avthorized SLeady state reactor power 1imit to 74 percent
power The License Amendment was approved for a & percent power maximum leve)

A more detailed, plant specific andlysis was subsequently performed which demonstrated ddequaLe
COTE Conling can be provided by the WPl system for operation at power levels up to 8( percent
power A License hmenament request based upon the results of Lhis andlysis wes submitted ang
approved authorizing operation up to & steady state power Yimit of 80 percent power

A design change wes implemented during outage IMB9 (December. 1989) which instelled break flow
niting cavitating venturis in each of the four HP1 Yines upstream of the two check valves wt
s018te this piping from the RS However ng postemodification testing of the venturis
excessive vibration was experienced in the downstream of the venturis which necessitated
their remove The venturis were replace tloed spool pleces which restored the system t¢
s original configuration with the exce of & minor piping reroute on the ‘D' MPl Vine
Evaluations are presently in progress are consigering two possible permanent corrective
sctions which will allow resumption of 1, power operstion The first consideration invo)ves
reinstalling the cavitating venturis with a modified piping support configuration The second
consigderation involves the installation of motor operated val es in each of the HPT Tines a5 we)
&6 a0ditional Tlow instrumentation which would 8)low the operators to more readily fuentify and
compensate for a pipe bresk in the locetion discussed in this report. After determination of the
peramanent corrective action, & Design Change wil) be developed and implemented during refueling
ovtege LIRS, which is scheduled to begin in October, 199

The design thange process has been improved severa) times since the modificetion to the HP] systen
whs completed in 1974 In 1987, & comprehensive program was ‘mplemented simed st improving the
Quality, depth, and documentation of reviews conducted under 10CFRB0. 59 for plant design changes
end procedure changes The cesign change procedures in place st the present time reguire detai)ed
documented reviews of design basis documents for each Gesign change and are considered sdeguste ¢
prevent the recurrence of sinilar events

Adgditiona) Informatior

Asimilar oesign error due to an inadequate design change process (and also associsted with the

mogificetion of the HP1 system 1n 1879 as detailed in this LER) resulted in the design temperature
0f the WPl system piping being exceeded due to RCS backleakage through 8 faileo-open check valve
This 1s reported in LER-50+313/89-004~01

Energy Industry ldentification System (E115) codes are identified ir the text as [XX)
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Figure 1

High Pressure Injection Systen (ine Bresk
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INDICAYED FLOWS

Scenario assumes & Joss of off-site power and the failure of one Emergency Diese) Generator

Numbers in parentheses represent estimpted flows after operstor cotions
Flow ang pressure values are estimeted
RCP « Reactor Coolant Pump

HEIP = Migh Pressure Injection Pump



