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ABNORMAL OCCURRENCE REIORT

Report No,: BFAQ-741LW

Report Date: lMarch 21, 197k

Occurrence Date: March 11, 1974

Facility: Browns Ferry liuclear Plant unit 1

Jdentification of Qccurrence

Possible maloperation of HPCI,

Conditions Prior to Occurrence

A plenned load rejection test from the 75-percent power level platezu was in
progress.

Description of Occurrence

In the review of data collected concerning the load rejection test, conflict
exists as to the events which transpired concerning the EPCI, Immediately
following test initiation, the main turbine control and stop valves shut end
the reactor scrammed, Reactor water level decreased repidly because of the
sudden pressure increase; end, at cpproximately eight seconds after the
initiating event, a low weter level was reached causing the MSIV's to isolcte
and the HPCI to start. At epproximately 15 seconds after initiation, = peszxz
pressure between 1,070 end 1,050 psig was reached. Resctor water level has
returned to zbove its normal level within 30 seconds, At epproximately

5 minutes and 30 seconds in the transient with the water level at 52", the
operator manually opened e relief valve to decrease pressure. The resctor
water level swelled zbove the 54" HPCI trip point and remained there while
the relief valve was opened--gpproximately 1 minute, Conflict exists es to
HPCI operation during this interval, The operator logged that the :IPCI
tripped on overspeed five ninutes after the main turbine trip, This cannot
be substantiated by recorder charts of water level end HPCIL injection Tlow.
It is believed that the operator actually observed the HPCI high weter level
trip signal which sccompenied the manual relief velve cperation. Iumerous
individuels observed the HPCI start at the beginning of the transient when

& reactor water level depression was experienced, One plant electricel
engineer states that he saw the HPCI isolate because of high steam flow
within seconds of its initiation. The control room operator, who had cany
events recuiring his attention, states that soon after the low reactor water
level recovered, he set the HPCI controller for minimum flow but did nct
asctually observe FPCI running, The HPCI injection flow recording chert shows
a flow spike of moderate intensity neer the beginning of the transient followes
by a 15-minute period of zero flow, and then a period of flow higher then the
initiz]l spike of a duration of perhaps five minutes, This later spike cccurred
when HPCI was manually operated,
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Desionation of Anvorent Cause of Occurrence

The recorded deta and the statement of one plant engineer that he saw the
equiprent irip on high steam {low is ceuse for concern. From the data

collected during the transient, it is highly improbable that HPCI performance %
during this test will ever be known with certainty. The purpose of the test

was not to observe HPCI performance, and its action was only of veripheral
interest. The HPCI has previocusly operated correctly when started with normal
reector pressure, This is the first time HPCI hes ever been actuated automatically
with pressure spproximately 100 psi above normal, Beceause there is a possibility
that starting the HPCI with sbnormally high pressure will in fact result in an
excessive steam flow zbove the trip setpoint, this rmst be investigated further.
The opercior logged that HFCI tripoed on overspeed five minutes after the main
turbine trip. This is highly unlilely and cannot be substantiated by recorder
charts of reactor water level ~nd IPCI injection flow, It is believed that at
epproximately five minutes after the msia turbine trip, the HPCI was not

operating; but, if it were, it would have tripped on the high water level vwhich
accompanied the manual relief valve actuation,

Anglysis of QOccurrence

The reactor was never jeopardized during this test by HPCI performasnce, Reactor
water levels were such that injection was never required, and the HPCI and RCIC
were aveilable for manuasl operation if required,

Corrective fotion

Conditions similar to those which existed at the time of ir‘erest cannot be
duplicated during normel reactor operation. The plent startup test progranm
requires & sizmilar lozd rejection test to be conducted from the §0-percent
power level, IFCI response during this test will be closely monitored, and
corrective action will be based upcn the results found at thet time.

Failure Data

Investigation subsequent to sbnormal occurrence BFAO-72338 has shown that a

high steam flow IPCI isolation will occur if the HPCI auxiliary oil pump is
placed in operation tefore the IPCI gtesm supply valve i3 opened, This
investigetion has a2lso shown that ZPCI iscolation does not occur on automatic
actuation of the FKPCI system if {he auxiliary oil pump is started simulteneously
with the opening of the stean supply valve. These observations can be explained
by analyzing the cperation of the HPCI steam turbine control system, The control
systen operates such that, when oil pressure is made availatle to the conirol
system (starting the auxiliary oil pump), the system will open the turbine control
valve even thouzh the turbine is not rumningz, With the turbine control valve
open, the initial surze of steam, when the steem supply valve is open, is large
enough to initiate HPCI steam flow isolation. The steam flow isolation design
setpoint thus zppears to be marginally low., After careful consideration of
potential pipe break problems zs well as HPCI startup transients, both TVA end
GE design have previously recormenied not increasing the high flow d/P switch
setting so as to give rmaximumn protection for all hizh energy pipe breaks. A
calibration checi of HPCI steanm flow isolation instrumentation was performed
following this occurrence and instrument celibration was found to be within
acceptable linmits, '
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