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Page 2
Riscussion

False high reartor water level spiking has been noted previously during plan
shutdowns. LEk 50-293/91-08-0) discusses three Group | main stZam Iinz ?s:1:t1ons
during plant shutdown on April 30, 1791. Root cause determination fdentified the
head equalizing Vine connecting the condensing pot to the reactor vesse) as being
undersized. A plant modification completed durin Refueling Outage 8 increased the
size of this Yine from a ) inch 14ne to a 2 inch 1ine. Post mod! fcation testin
was satisfactorily completed by pressurizing the reactor to approximately 400 psig
and then depressurizing to demonstrate that the equalizing line provided sufficient
capacity to allow flow of condensate retyrn to the reactor vessel. This testin
verified sufficient flow of condensate to the reactor vessel but did not 1donti,y
similar faise nigh reactor water level spiking oue to other causss.

A shutdown performed on March 25, 1992, resulted 1n two Group 1 i1solations due to
false high reactor water level indications. A multidiscipiined root cause teaa
fnvestigated possible causes.

Testing and evaluations were conductied to determine the cause for the false leve!
Indications. The most probable cause was determinec to be improper thermal
performance of the reference leg condensing pot.

We have removed the insulation from the "B reference leg condensing chamber to
reactor vessel head equalizing line to correct the improper performance of the
reference leg condensing pot., We must start and operate the reactor at low power
to establish thermal equilibrium at rated temperature and pressure., This will more
tlosely approximate congitions where spiking occurred on March 26, 1992. Installed
temporary instrumentation will allow monitoring of the condensing pot as we perform
A controlled shutdown and depressurization.

Compensatory Measures

Operating crews will be dbriefed prior to assuming watch ¢ the reactor water level
spiking phenomenon and expected operator response should spiking reoccur during the
operationa) verification. Prior to aecrelstng reactor pressure below 600 psig
during the operational verification, a dedicated plant operator will be stationed
at the ECCS panels (No. C903 and No. C%04) to manuaily inftiate ECCS systems should
they be required.

Austification for Cperation

A conservative evaluation of the operational impact of this condition has been
performed. The results of the evaluation are provided ‘n Attachment 1.

Significant Hazards Constgeration and Environmenta) Cunsequences

Boston Edison evaluated operation of the facility with the conditions described in
Attachmen: I and concluded operation under these conditions will net involve a
significant hazards consideration.

Operating in this condition does not significantly Increase the probability or
consequences of an accident previously evaluated because potential delays In
Inttiation of Core Standby Cooling Systems (CSUS) or containment isolation
equipment wili not affect the ability of these systems to perform thelir safety
functions when false high reactor water level spiking is predicted to occur,
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This evaluation focuses on the ability of the reactor vesse! water level
(RVWL) instrumentation to initiate automatic protective actions in
response to an actual RVHL decrease or incresse coincident with onset of
sp!kﬂnt (s hMghly improbable event). Each specific accident/transient
crediting Tow or high RVAL with a protective action inttiating signal 1s
discussed, It is recognized that this spiking could also cause a
conservative (but necessary) Group ) isolation during a normal
tooloown/gepressurization sequence. This eventuality 1s addressed since
it results in temporary lose of access to t!y preferred heat sink.

This evaloation assesses safety impact based on observed empirical data.
As such, the following general assumptions are ifmplicit in the eva'uvation:

. 591k1n? does not occur above 600 psig.
¢ The spiking phenomenon occurs similarly during trinsfent and accident
tonditions as has been actually observed.

Specific assumptions are discussed in the hody of the evaluation,
<Afely Assessment

The water level spiking phenomenon has occurred on at least four separate
occasions. The phenomenon has been random in frequency but is generally
repeatable in magnitude and duration at various low reactor pressures. At
accelerated cooldown/depressurization, spiking tends to occur more
frequently. It has not been observed above roughly 470 psig and has
octyrred only during depressurizations during shutdown operations. The
‘8' Train instruments experienced spiking beglnnin? at roughly 470 psig
Capproximately S Inch spikes), whereas the 'A' Traln instruments began
spiking at 70 psig Capproximately 2 inch spikes). ‘A’ Traim responses
have generally been bounded by 'B' Train responses in amplitude, duration,
and reactor pressure when spiking began to occur.

Although the magnitude, duration, and frequency of level spiking 1s
substantially less on the 'A' train Instrument rack, the 'A' traln wil) he
assumed to respond similar to 'B' Train in this evaluation for
conservatism, Typlcally, spike amplitudes nave iIncreased as reactor
pressure decreased with largest observed spikes occurring at 10 psig
(approximately 22 inches). Above approximately 100 psi?. the largest
observed spikes have been 6" in the '8' Train and no spiking has occurred
in 'A' Train, Durattons are typically 20 to 30 seconds ana have been as
long as 60 seconds. Spikes have always indicated higher than actual water
Tevel. Smaller spikes at higher pressures tend to be shaped 'ike a plateau
(V.e., square wave). The height of these tpikes 1s often sustained. The
lergear spikes a4t Jower pressures typicaliy ramp up and down, with the peak
values existing only momentarily. Although apparently random in
occurrence, spiking does not generally occur simultaneously in both trains.
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vartations In water level Indications are not an unknown phenomencn 1n
BWRs. Level indications are sensitive to changes in pressure, temperature,
static head and flow across the sensing nozzle. AVl of these variables
change rapidly during transient and accident conditions in the reactor.
Dur!n? & LOCA, water will be flashing and boiling throughout the vesse),
Actual Tevel will exist more as 4 range of levels as opposed to & specific
value with indicated level t.ndinz to oscillate about the actual level
(see Refarence 9). Leve! oscillations as small as two to four inches
would tend to mask most observed leve! sptk1ng above 100 psig. At trip
setpoint levels, 11ttle or no trip delay is therefore expected. Below 100
psig, spiking may not be completely masked by oscillations but the
durations of the spikes would be shortened.

various postidble mechanisms may be the cause for this phenomenon
Although the exact cause has not been identified, the empirical data over
the last four shutdowns demonstrates that the spikes, although random in
frequency, are generally predictable and repeatadble in the associated
reactor conditions.

Postulated Abnormal Qperationa] Transients

Scram and Isolation Functions (+9%)

The only tiynsient event where & Yow level (+9") scram s credited for
performing the scram function is the total loss of feedwater flow. Other
transients either do not result 1n & low level or receive scrams from
other initiators. (References 4 and B8). For a loss of feedwater flow event
at ful) power, reactor pressure is well above 600 psig and the low level
scram function 1s unaffected (FSAR Appendix R.2.4.3). For other reduced
power operation conditions where a 10ss of feedwater flow occurs, the
reactor will scram when and 1f reactor pressure drops below approximately
880 ps1g (In RUN mode) due to MSIV closure. OQtherwise, since the event is
above 600 psig, no leve! spiking will occur,

If the event nccurs with the reactor not in RUN mode Sut at power (i.e.,
STARTUP mode), feedwater flow wil] initially be Tow and a loss of
feedwater will not cause a significant reactor pressure drop (1.e., below
600 psig) before scram level 1s reached. Level scram response would,
therefore, be unaffected.

For plant Startup operation below 600 psig, reactor power and feedwater
flow will De very small or zero. A loss of feedwater in this condition
would be A very mild transient and does not lead to low level prior to
operator intervention. For plant Shutdown, all contro! rods are inserted
prior to going below 600 psig.
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Large steam 1ine breaks nag cause depressurization below 600 psig,
However, large steam 1ine breaks fnitially lead to leve! swells due to
extensive volding. Since response of level sensors to this event cannot
provide necessary time Iness, other design features exist to mitigate
these events (Y.¢., high drywell pressure). Contalnment analysis does not
Credit low water ieve! scram; high drywel!l pressure 1s used (FSAR
14.5.3.1), The MSIVs close promptly on high steam 1ne flow or low steam
'ine pressure. Primary and secondary containment fsolations and CSCS and
EDG initiation occur promptly on high drywell pressyre. The only
actuations that do not occur on hi?h dr{vell pressure .r other designed
accident response signals that would otherwise occur on Yow or 1ow-low
level slignals are:

* Reactor water cleanup Ysolation
* ADS actuation
® RCIC actuation

The reactor water cleanup system receives 1solation signals in response to
reactor vessel low water level (+9"), rupture of associated piping,
standby 11quid control injection, or high system temperature that could
effect resin performance. Provided the RWCU fsolation valves are closed
prior w0 reactor level reaching the top of active fuel, no contalinment
isolation concerns exist, 1LOCA analysis of the main steam 1ine break
(Reference 7) indicates that potential core uncovery does not occur untid
approximately 95 seconds after the break. Conservatisms associated with
this analysis indicate that any core uncovery 1s unlikely. Original
analysis of this event indicated that core uncovery would not occur. (FSAR
5.2.8.3). NWith a RWCU Ysolation valve closure time of 25 seconds, a delay
of greatar than 70 seconds would be required to potentially have the
valves open with the core uncovered. Such delays concurrontla associated
with large spiking are not expected based on empirical data. arging
indicate this 1s not a concern.

For large steamline breaks, reactor pressure drops so rapidly (Reference
7) that the ADS and RCIC functions are unnecessary.

LOCA analyses are not affected because level responses are not credited in
the aralyses (Reference 4).

In STARTUP Mode

For breaks that occur in STARTUP mode, the above discussion is applicable.
MSIVs close on high steam flow.

Lass than 600 PSIG

For breaks that occur with the plant initially below 600 psig, reactor
power will be negligible, vesse! blowdown rates will be reduced and the
breaks are tounded by the above evaluvations, CSCS fnitiaticn on high
drywell pressure provides substantial coolant makeup for these
conditions. Unlicely spiking that may slightly delay WSIV closure on
low=low Tevel (if not Ysolated on hiy) steam flow) are not a concern.

Based on the above ¢iscussicons and consicering that PNPS LOCA analyses
(Reference 7) assume an initial power of 102%, 1nitial pressure of 1080
psig, and reduced LPCL and core spray flowrates (5% and 10% respectively),
considerable margin exists for PBICS to conclude that water level spikes
will not prevent required safaty functions.
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High water level sptking leading to Group 1 1solations (+48%) during low
?rgssuro shutdown operations are bounded by a loss-of-offsite power or

nadvertent MSIV closure event at full POwer. As such, these everts are
of minor FSAR safety consequence. However, these events represent & Yoss
of preferred heat sink which is considered an abnormal transient and a
thallenge to safety equipment.

Since the observed spiking 1s transfent in nature, loss of the preferred
heat <ink (main condenser) is a temporary condition. Operations ersonnel
have demonstrated the |b11it{ to restore the preferred heat sink in i
timely manner during actual $solations. Also, numerous standbx systems
are avatlable *o support decay heat removal (e.g. NPCI, RCIC, ADS, otc.®,
Each of these system« can promptly be operated from the contro! room.
Plant personne! ary .eare of the potential for spiking and wil) take
precavticns within nractical operational 1imits to prevent fsolations.

AlbS. Cvenis

The recirculation pump trip function supports ATWS by reducing cure power
and otherwise protects the pump from cavitation on low levels, ATWS
events generally involve high reactor pressures because the reactor
continues to generate some power. EOPs direct operators to primarily
control pressure. In thete cases, water level spiking is not expected (see
Reference 4),

Eire Events

Fire events are also isolation events where reactor pressure remains
high. No spiking will therefore occur. Automatic safct{ functions are
Assumed to be 1ost during these crents. Operators manuvally perform
required actions,

aummary

Based on the obiserved tp1k1n$ phenomena, adequate margins exist in
transient and LOCA analyses for conditions vhen spiking {s predicted to
otcur. Delays in inftiation of some CSCS or containment isolation
equipment by water level instruments will not affect the ability of the
Coubined syitems to perform their safety functions assuming a sinple
active fallure.

Inadvertent high level 1solations while shutting down represent an
operational difficulty. MHowever, the condition does not prevent
performance of any safety function and is bounded by FSAR analysis of MSIV
closure at ful) power,

Finally, leve! fluctuations have no effect on 1miting FSAR transient and
accident analyses because the fluctuations do not occur above 600 psig.
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