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severe transieat. We understand that at present a wide range
instrument has been {nstalled which measures the core area level,
but only when the RCR pumps are anot running. This is due to the
fact that the core area level is effected by a number of hydraulice
forces present during plant operation which will not allow the
actual reading and the real core level to be the same. Although
this indicator may not provide an absolute measurement of the true
level, it might be possible to correlate readings obtained, with
those of the annulus, thus developing a data base for determining
what the normal range of level operation is with respect to the
annulus. Tracking of this core level vs. the annulus level would
additionally assist in the measure of communicability between the
two regions. The primary purpose of this indicator, however, would
be to transmit rapid changes in core area level as would be
experienced during water level transients. It is expected that any
change in indicator level should be accurate, to a high degree of a
similar level change in the core area. [t is this data that would
be of paramount importance during future transient analysis where
annulus/core area separation {s a factor. Investigation into the
necessary engineering design tnformation associated with this
arrangement should be initiated to determine the feasibility of

employing an {ndicator/recorder instrument in this application for
full time operation.

RBCOW System Isclation

As a result of the spurious RBCC4 isolation that occurred during the
{nitial phases of the July 17 transient, reexamination of the design
bases for the initiatiom should be reviewed. It appears that L{f the
RBCCW systeam can be {solated without an actual loss of coolant, then
the possibility exists for several temperature related probleas to
develop in the drywell before automatic initiation of containment
spray would occur. Any other response would require operator action
such as a reset of RBCCW or an initiation of containment spray. A
request from the plant staff to the Plant Analysis Section to
aralyze the design bases behind RBCCW isclation and containament
spray will be forwarded to the appropriate Cngineering Section for
response. In the meantime, the plant has taken steps to insert a
time delay in the RBCCW isolation circuitry, which will hopefully
preempt any further unnecessary isolatioms.

Torus Level Readout Instrumentation

Analysis of the functional operability requirements of the present
torus level measurement system should be completed, and an {mproved
system proposed. Two possible schemes for consideration are:
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(1) a. Replacement of present vertical scale instrument with one:
having a digital display and/or recorder trace
capability, and

b. Possible control board location change.

(2) a. Decrease in measurement frequency to allow better
vertical scale resolution, and

b. Procedure to calculate straight-line, or curve fits to
data points, and

¢. Any attendant technical specification changes required.

Computer Analysis

Additional analysis of this transient i{s to be performed by the
Safety Analysis and Plant Control Section of Systems Engineering.
Part of this analysis will include the use of the RETRAN computer
code. RETRAN will identify, more specifically, results of
situations more serious than those that took place, but which aight
have occurred during the course of the transient. A summary of this
work can be forwarded to the GORB, if desired.

Industry Distribution

Despite the fact that it was a non-reportable event, the NSAC
(Nuclear Safety Analysis Center) people have expressed interest in
this transient analysis. Consequently, we will make arrangements to
forward a copy of this report to them, after obtaining the necessary
approvals.

Data Collection and Storage

Gathering all the data for this event was difficult and time
consuming. Although we recognize that there is limited capability
for automatic collection of data at Oyster Creek, we recommend that
for all significant events (e.g., reactor trips, etc.) the data base
on the Prime Computer should be stored on magnetic tape and all
control room strip chart recorders should be stored in one place for
ease of analysis. This will be helpful not only if the event turns
out to be unusual, but also data from routine events are necessary
to benchmark computer codes and training simulators.
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REPORT TO CORS

Action Item No. 375

Oyster Creek N.GC.S.: Reactor
Water Lecvel Transient of
July L7, 1980
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2. We believe that the G.E. analysis concerning the effective coolant
density is the major contributing effect in the cause of the triple~
low level signal received during the event. However, the data
i{llustrates a strong contributing effect from the partial separation
of annulus and core areas and some possible effects from the
presence of a pressure wave.

3. Before a final decision can be made in dealing with the question of
torus level indication, further analysis must be made.
Specifically, the functional operability requirements of the present
measurement system should be defined from the original design
sriteria. As this is better understood, an effort to match the
present arrangement with human factor engineering principles can be
attempted. In the near future, a major review of the entire Qyster
Creek control room instrumentation is to be undertaken in this
manner. Two possible solutions which might be considered in this
review are presented.

As is evident from these summaries, several areas related to operational
control of the plant are in need of upgrade. Each has safety related con-
siderations which must be treated to preclude similar events from happening,
possibly more severe than those that occurred during this transient.

A series of curves of the various plant parameters ilmportant to an under-
standing of the transient have been generated to illustrate their behavior
during this period. This information was obtained from that supplied from
the plant as part of the PSMS digital trend record. Additionally, notations
have been made on some of the curves showing points of interest.
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difference between the core and annulus reached equillbrium. This effect
would serve to increase the magnitude of the level drop beyond what might be
due to inventory loss.

No obv.2us reason can be determined for the spurious isolarion of the RBCCW
system upon closing of the EMRV. Normally, isolation shoul . only occur upon
a triple-low level signal actuation, but at that point no indication of a
triple-low signal condition was apparent. We understand that {t is pussible
for a spurious trip to have occurred without any actuation due to the fact
that this isolation circuitry {s new and was just installed during the last
spring outage. The possibility also exists that a triple-low signal con~
dition was in effect at some point during the EMRV evolution which, although
it did not trip the event recorder or the annunciator alarm, might have
caused the RBCCW isolatiom relay to trip out. RBCCW isclation is designed
to occur after two of the four triple-low level switches are actuated. With
the actuation of one switch, the event recorder should activate to note the
actuation and to increase the speed of the chart paper. It was believed
that the spurious RBCCW i{solation signal was received after the EMRV had
closed. This was based on verbal reconstruction of the events by the three
senior reactor operators present in the control room during the event, not
on any recorded information, since none i{s available. A amore plausibdble
explanation would have placed the i{solation with the actual triple-low
received at the time of the bypass valves opening. !'lowever, repeated
discussions with the operators present at the time confirm the sequence of
events correct as initially reported. So, it is Jifficult to determine why
it is that the RBCCW isolation occurred at all during the EMRV closing.

Ruling out the assumption that Lt was a spurious affect, and therefore hap=-
pened at that point in time only coincidently with the EMRV closure, we have
attempted to find another reasonable cause for the isolation. After some
review of the data, a plausible connection is that two triple-low switches
were engaged at some point, and jumped "in" and "out” fast enough to avoid
being detected by the triple-low annunciator and event recorder, probably
because they are part of an old, slower acting circuitry, but not able to
escape the notice of the newer RBCCW i{solation electronics. The reverse was
true during the byPass valve opening. The triple low water level signals
jumped 'in' and 'out', slower than before, and were picked up by the event
recorded circuitry, but this time not by the RBCO4 insolation circuitry.
The explanation for this, we believe, lies in the combination of signal
speed and electro-mechanical component comstruction. Short, pulsed signals
can cause effects which are not normally expected, due to the
characteristics of the mechanical portions of relays. When signals are
pulsed, unusual effects on the operation of the device become apparent.
This is due to the fact that the pulse times in question are comparable to,
say, the decay times for magnetic fields, or the times needed to overcome
{inertia. Further investigation of the triple low level circuitry and its
components must be made to determine the extent to which these effects are
present, before a complete undertstanding of the causa of the physical
events that took place can be afforded. .
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They are the following:

(a) B3ypass valves failing to open for any reaso.n;
(b) Bypass valves failing to reclose for any reason;
(¢c) RBCCW System fails to reset after trip {solation; and

(d) Erroneous reactor water level indication due to rapid depressur~
ization.

A discussion of each is given below.

(A)

(B)

(C)

Bypass valves failing to open for any reason.

Should the bypass valves have failed to open when they did, the pressure
in the reactor would have continued to increase as before, with the EMRV
lifting to relieve pressure. A controlled shutdown or manual scram
could easily have been initiated and any excess pressure controlled with
the isolation condensers. Feedwater [low, and all ECCS (Emergency Core
Cooling Systems) were operable during this time. Similar action would,
of course, be taken in the event the CMRV also failed to open, with
other relief valves opening, and an automatic scram of the reactor oc=
curring if the pressure reached the trip setpoint.

Bypass valves failing to reclose for any reason.

Calculations of net inventory loss during a 25 second transient period
when the steam flow jumped from a stable value due to the bypass valves
opening, until valve closure, show that about 11,600 lbm of coolant were
lost. Had the bypass valves remained open, a “low-low" level (7'2"
TAF) would have been reached approximately 46 seconds after the inicial
opening, based on extrapolation of the available data. This “low-low”
level assumably would isolate the reactor vessel if it was detected.
However, the feedwater system would be capable of maintaining inven=
tory. Evidence from analysis of the parameters, notably water level,
show that due to "swell™ of the apparent level the transmitter was
“fooled”, since indication on the Yarway read approximately 6.88' when
in fict the "collapsed” level was only 3.76'. This was obvious when the
bypass valves finally did close. More will be said on this in (D).

RBCCW System fails to reset after trip isolationm.

In the event of a spurious RBCCW4 isolation similar to the one that oc-
curred, but one where the RBCCW fails to reset, the cooling water for
the RCR pumps' seals would become overheated causing seal destruction,
{f the pumps were not eventually tripped manually. With the feedwater
pumps operable, enough injection water should be available to make up
any loss of inventory adequately, despite feeding through the RCR pumps
and lines, since after the EMRV reclosed the reactor would again be
essentially isolated, except for leakage by the RCR pump seals. With
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the loss of RBCCW, temperatures in the jrvwell would rise due to pump
seal leakage, and the loss of cooling gater to the drywell lers.
However, containment spray would have been available if temperatures O
pressures warranted its use.
Erroneous reactor water level indication due tO rapid depressurization.
When a rapid depressurization in the reactor vessel ~urs for whatever
reason, the reaction of the water level is to be drawn upwards LO some
higher level. This 1is caused by the mass of fluid rapidl escaping from
the vessel, and by the void formation {n the water caused by the
¢ bulk boiling in the core. The dillerence between the level
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{ent period when the bypass valves were opened, the maximum indicated
reading was 6.88' (14.05° TAF). However, after the valves slosed, and
the "collapsed” level was again established, the reading was 3.76'
(10.93' TAF). This is a difference of 3.12'. As net inventory is lost
the true water level would gradually drop €O reflect the loss, while
maintaining an artifically high amixture < vel. The indication problem
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annulus area and the ¢

annulus area level would be strongly representa {ve of the core watear
level. However, the results s this transient, and at least one sther,
show that there are times when rhis coamunication can be lost, Or
severely reduced. During one five second period of the transient, th
RCR pumps dropped 53-88% in flow at which time the annulus level ii{pped
slightly, showing a level on one meter of 13.47' TAF, when at the same
time a triple-low signal was present ~orresponding to a collapsed water
level of 4.67' TAF! Further analysis of this phenomena 13 made in th

response to Question No. 2e

Summary

These situations are safety-bounded by the most limiting loss-of-coolant
{nventory transient = a complete loss of feedwater flow. An excerpt from
the "Analysis of the Loss ~f Feedwater Transient with Isolation ~ondenser
Actuation" developed by EXX Nuclear Co., Inc., is included in Appendix E.
This documeant was generated in response to the triple-~low level transient
that occured on May 2, 1979. 3riefly, it calculated that if feedwater flow
goes Lo zero 3.5 seconds after a scram Iroam 100% reactor power, and a level
of 12.34' TAF, approximately 19,300 lbm of coolant inventory {s lost by the
rime the !MSIVs (ltain Steam Isolation Valve) are signaled to close by a
“low-low” indication. A minimum downcomer water level of 5.36' TAF occurs
at 35 seconds. It is worth noting at til point that about & seconds after
1 7%. This i{s the maximum

a full power scram the power leve
power the isolation condensers ar

of handling.
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Question No. 2: ldentify, if possible, why the triple-low level signal was
received during the July 17, 1980 startup transient.

Response: There are several possible reasons far a triple-low level indi~-
cation occuring at Oyster Creek during the July 17 transient:

(a) Annulus/Core Area Separation;
(b) Pressure Wave; and
(¢) Effective Coolant Density.

A discussion of each is presented as follows.

(A) Annulus/Core Area Separation. The Annulus/Core area separation theory

assumes that due to the crapid depressurization of the vessel, a reduc~
tion in flow from the recirculation pumps occurred making it {mpossible
for enough feedwater to enter the core area, thereby restricting its

_ access to the source of cooling water. This scenario obviously has
important repercussions for a plant of Oyster Creek's design. With
continued heat production in the core, and continued pressure reduction
{n the vessel, the remaining water in the core area would be heated to
steam, thus lowering the true water level continuously, until a
triple-low level signal was received.

The possibilicy of this separation was presented to G.E. by the NRC.
G.E. rejected the possibility of any long term pump cavitation and the
resultant annulus/core separation. Thelr remarks can be examined in
Appendix D, Questions 2 and 4. Basically, G.E. maintains that the prin-
ciple cause of the observed low pump flow condition was the reduction in
driving head produced by the density difference between the annulus and
core area, not cavitation. At RCR (Reactor Coolant Recirculation) pump
ainimum speed conditions this is the major component of flow, and during
the transient, voiding and flashing in the vessel a) reduced the net
positive suction nead, and b) {nereased hydraulic losses. For these
reasons then it was observed that almost immediately after all the by~-
pass valves were opened, all five of the RCR pumps showed low readings
on their flow recorders (See Appendix B3). However, G.E. maintains that
even with a total loss of RCR flow it would require more than a minute
and a half of boil=-off for the triple-low level signal to be received.
We agree with this portion of the G.E. analysis and have concluded that
this mechanism alone did not cause the triple-low level signal, but was
a major coantributing factor.

(3) Pressure Wave. The pressure wave theory was {nitially believed to have
been the most logical mechanism for triple-low level signal initiation.
The wave fronts generated by the closure of the ENMRV, and the bypass
valves arrive at the uppermost tap of the transmitter first, causing the
{astrument to interpret the presence of a level lower than is actually
present. During the July transient, this wave was believed to have been
strong enough to cause {nitiation of the triple~low signal. However, 0o
mention of this effect is found in the G.E. explanation, and Lif this
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(7,480 gallons). The "wide range”™ recorder reads level from =5 to +157, a
range span of 10" (18,700 gallons). Tracking of the torus level by these
recorders is automatic. A hard copy trace is conveniently made, which can
be later used for trending or leakage calculations. However,there are times
during plant operation evolutions when these recorders are not on scale and
the torus level measurement for technical specifications must be made from
the indicators.

Summa ry

Before a final decision can be made in dealing with the question of torus
level indication, further analysis must be made, specifically, the
functional operability requirements cof the present measurement system should
be defined from the original design criteria. a: this is better understood,
an effort to match the present arrangement with humon factor engineering
principles can be attempted. In the near future, a major review of the
entire Oyster Creek control room instrumentation is to be undertaken in this
manner. Two possible solutions which might be considered in this review are
presented below:

(1) A review of the technical specifications concerning torus level anc
identified/unidentified leakage may find that an increase in the time
between torus level readings may be sufficient, with present
instrumentation, to obtain on indicated rate of leakage. Given some
constant leakage into the torus, for instance, the measurement of the
level as followed by the operators would be a series of data points
which could be fit with a straight line. The maximum leakage could then
be computed from that line and compared with technical specification
limits. The possibility of a change {n the -echnical specifications in
regard to these limits should also be considered.

(2) A changeout of the present vertical level indicators is the plant
preferred method for dealing with this problem. It is suggested that
the merits of a digital indicator be thoroughly examined. With a
digital LED type readout little reading error should remain, precluding
the necessity for allowing large periods of time to pass between
indicator readings to minimize error. Additionally, a wide range
recorder could be installed, compatible with the scale of the
indicator. It would be of some value in trending or computing leakage
rates, when the situation warranted, as during those times when the
"narrow” and "wide” range level recorders were unable to track. In the
event that an instrument changeout {s decided upon as the correct
solution, a re-evaluation of the location of these instruments on the
control board might also be in order.
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Corrective Action

(1) Reactor water

Although

it did,
cause a simi
early aut
stand
measure
ning.

umber

should be
the core area.
future
where annulus/
the :ecessar:

System Isolationm

g

C4d isolation
ransient, reexa
reviewed.

an actual s O ] then the
i ! develop
ay would
as a reset

plant staff t« ! ?lant Analysis :ec::on to ana yze the design bases
behind RBCCW isolation and containment spray will be forwarded to the
appropriate Engineering Section for response. In the meantime, the
plant has taken to have a time delay inserted in the RBCCW
i{solation circuictry, which will hopefully preempt any further
unnecessary isolations.




(3)

(&)

(5)

(8)

Torus Level Readout Instrumentation

Analysis of the functional operability requirements of the present torus
level measurement system should be completed, and an lmproved system
proposed. Two possible schemes for consideration are:

1. (a) Replacement of present vertical scale instrument with one
having a digital display and/or recorder trace capability, and
(b) Possible control board location change.

2. (a) Decrease in measurement frequency to allow better vertical
scale resolution, and
(b) Procedure to calculate straight-line, or curve fits to data
points, and
(¢) Any attendant technical specification changes required.

Computer Analysis

Additional analysis of this transient i{s to be performed by the Safety
Analysis and Plant Ccntrol Section of Systems Engineering. Part of this
analysis will include the use of the RETRAN computer coce. RETRAN will
identify, more specifically, results of situations wmore serious than
those that took place, but which might have occurred during the course
of the transient. A summary of this work can ce forwarded to the GORB
if desired.

Industry Distribution

Based on analysis of this transient; despite the fact that it vas a
non-reportable event, the NSAC (Nuclear Safety Analysis Center) people
have expressed interest in this transient analysis. Consequently, we
will make arrangements to forward a copy of this report to them, after
obtaining the necessary approvals.

Data Collection and Storage

Cathering all the data for this event was difficult and time consuming.
Although we recognize that there is limited capability for automatic
collection of data at Oyster Creek, we recommend that for all signifi-
cant events (e.3. reactor trips, etc.) the data base on the Prime Com-
puter should be stored on magnetic tape and all comtrol room strip chart
recorders should be stored in one place for ease of analysis. This will
be helpful not only if the event turms out to be unusual, but also data
from routine events are necessary to benchmark computer codes and traim=
ing simulators.
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Transient Curves
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RECFLO Mk« 1.O RE(

OUTPUT FROM psms DIGITAL

TREND

*F1L.O RECFLO RECFLO RE(

*TEM NECTEM RECTEM
N a4

| 2 o) + MY 1 p <

GI'M Grm G GPM GrM DEC F  DEGC ¥ DEC F
99 .67 101 .03 906.99 86.64 86.50 530.56 514.9% 545.28
99.06 100. %) 97 .05 g6.00 87.50 s3i).56 545.06 345 .38
9§3.495 100.00 97 .91 806 .77 (16 .64 5308 78 345.22 545.00
97 .29 101 .41 9. 11 07 .41 07.28 530 70 545.13 545 .44
97 .91 101 13 97 .17 0n7.431 $7.55 5499 00 545.44 545.00
97.91 100 3N 97 .59 H7 .44 07.55 839 .22 545.59 5345.7080
97 .20 100.35 91 .30 w7z.10o nn.n2 539.16 345 44 5406.72
97 .53 90 . 0808 91.795 37 .50 .ot 549.98 545 72 6495 97
97.986 100.19 9B.30 #©7.50 A7.77 539.22 545.066 545.97
96.22 98.17 99 .52 87.909 §7.09 539.948 545.00 546.99
97.53 99.739 90.45 B7.61 #.a90 639.50 540.00 516.22
97 .23 100.03 on.75 067.739 B a1 539.081 546.10 546 .47
96.92 100.41 903.75 07.5%0 a.75 539 94 546.04 546.59
97.63 99.94 99 .22 7.4\ an.91 539.008 546.34 546.59
97 .20 99 .00 99.09 6§67 .09 Bil.44 540.19 546 59 546.04%
95.288 99. 2 99.2) 07.44 oi 02 540.31 516 75 546.97
95.03 99.55 90.94 Bnr.61 §47.431 540.50 546.91 547.13
95.61 100 38 9u4.36 087.77 7 .64 540 50 546.91 347 .13
96.06 99.67 99 .13 £8.31 #16.38 540.69 547 .13 547.50
95.96 101 05 90.55 a7 .52 (113.25 540.069 547.13 547 .41
94 .40 91 . B4 Gi. 60 B87.50 B7.70 540 78 547.19 547 .50
94.78 9. 99.146 \7 .41 $7.47 540.94 547.04 547.72
93.19 92.33 9. Bk y7.20 087.77 541.06 547 .41 547.74
95.683 100 55 91.02 215,31 07.61 541.391 547 .72 548.006
95.09 100.16 97 .91 p7.55 B8O 75 S541.08 547 .72 540.13
95.09 97 93 99.97 07 .25 8u8.19 541 .30 547 78 548.13
95.48 99.99 99.09 BH.31 01,50 541.31 547.610 540.06
95.64 90.63 97 .23 #7.06 0. 90 541.30 547 .70 548.391
95.399 99 .60 96.918 89 \7 nin.on 541 44 547.72 340.29
96.03 100 .00 91.30 B9.11 80.56 541.16 547 .50 548.00
95.79 99 .58 91.25 nn.ne BB 19 541.00 547.50 547 .9%
95.42 99.77 90.20 19.05 87.489 541 .00 547.1%1 547 .94
96.22 99.99 91.73 BEd.14 0. 69 541.00 547 .04 547.78
96.67 99.061 91.256 B7.73 #83.19 S41.16 547 .41 547 .94
95.006 100.92 92 .28 £8.02 07 .50 540.94 547 .19 547.78
96.77 100.98 90.%4 8B8.7D §#7 .03 540.69 547.130 547.61
95.083 100 92 90.64 B 0o 84.19 640 .94 547 94 547 .80
96.64 100.60 g1.06 B8d.31 #7.03 540 78 547.13 547 .56
95.06 100.55 91 48 089.05 B87.16 540.69 547.19 547.56
96 .20 101.22 92.53 &8.31 07 .52 540.63 547.03 547 .56
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OUTPUT FROM PSMS DICITAL TRERD

M D H M S§ RECFLO RECFLO RECFLO REC FLO RECFLO RECTEM RECTEM RECTEM RECTEM RECTEM
I 2 3 4 5 1 2 3 4 5
crm ' GrM crm GPM DEC F DECF DEGC F DEGC F DEGF

96.30 99.73 91.25 09.63 87.31 540.78 547.13 547.63 544.69 546. 16 &~ 8P vales 0pen

95 97 100.98 92.16 89.05 07.47 540.56 546.91 547.41 544.50 546.09 L /
95 97 99.83 94.66 90.03 B7.64 540.63 546.97 547.41 544.50 545.97 @ QP valves < Ric
31.09 47.13 27.36 10.59 10.53 540.41 546.22 547.19 544.31 545.72 Oy T
90 19 109 13 95.55 109.81 79.98 539.50 545.10 546.59 543.59 544.759™ TRIPLE LIV L EVFI
04 112.67 111.63 105.92 105.31 94 549.75 545.22 542.19 543.28
75 1064.95 107.20 104 09 103.70 Bl 543.00 544.630 541.66 542.75
.94 948.11 97 .69 9N .72 09.42 . 70 542.19 543.66 510 63 641.494
48 98.27 96.81 91.40 B7.61 536.22 542.03 540.44 540.19 541 16 JREACTIR SCRAM
94 100.31 92.09 09.91 B3.44 5306.44 31 542.70 539.30 540.91
.44 101 .72 91.70 89 . 2% 4. 60 : 748 - 04 542.50 509.16 539.94 2 g
31 99.45 96.28 91.C 086.00 533.28 530.94 541.59 507.681 538.69¢—T= 531-‘7, f‘—‘“"”"’"”; ‘ﬁo 7371412
41 1053.02 97.04 95.03 87.67 N 533.59 539. 534.780 535.91
2. 920 108.55 98.55 97. 15.63 524.41 527.47 5634 529 .56 530.75 b - »
#9 105.25 101.53 96. 91.06 .53 520.56 528. 522,02 :s:e+.r.:w-7;514.§3,f’: G42:75, (sa” ‘?3.0”’ 4 HF
‘6% 108.80 100.16 95.52 92.70 514.41 ! G4 3525.20 519.398 521.25
.05 106.59 99.64 94. 06.92 .22 .22 521, 516.06 517.3% Vapy
78 106.17 94.11 91.73 86.88 509.75 o 510.59 514.04 515.50 2
73 102.83 92.70 87 84.66 509.91 5.90 517. 514.22 516.13
‘59 101.28 ©07.77 60.25 62.22 514.63 521. 520. 510.56 519.91 ~ P92
56 100.92 81.23 B85.63 79.01 .97 525.2: 3 520.75 521.75 5 s
2.39 96.53 62.02 49. -1.00 .94 41 524 .09~ T yad-78, (f, ‘f‘(f; 2 ,P-"7 935
00 B7.73 -1.00 1 -1.00 320.63 a 04 .*_'_i, 59 O~ 535 -49, - ;;" - 24
60 B89.41 -1.00 ~1I. -1.00 520.50 3.47 2 T= 52827, F=235-31 , rer § a5s
.04 so.d1 41 59.1 64.00 5 03 91
59 91.¢ 2.73 79.44 .16 a4
09 95 . 2.7¢ 84.17 ¢ =i .66
.J1 99.% Y PP H2.61 J3.08 13
4.50 97 . 0o .91 5.94 .19 > -
.95 92,4 7 ¥ 72.36 516.22 s34 9 T=S2.94, Pz IS5, Croe” TO3p3%)
3.61 77 .93 e.02 . 63.59 L4 .00
.30 69 .: - 9. 72.02 < .60 09
13 70. ' R - . 69.83 5 .41 R L - 1
.40 92. J . 33 .8 79.02 518.5 L
.98 95. 3. 4. 04.53 516, L 69
.42 97,50 .5 . 03.47 510.1 .75
9.72 95.: ¥ i 082.70 518. 20 . 44
.48 95.¢ . 0! 84.14 518.22 520.50
3.11 96.7: . 64.14 510,22
.98 93. .52 ; 4.
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OUTPUT FROM PSHS DIGITAL TREND

§ RECFLO RECFLO RECFLO RECFLO RECFLO RECTEM RECTEM RECTEM RECTEM IH(I'I’F}‘
| 2 J 4 5 1 2 J 4 5
crm crm CPM crm CPM DEC F DEGC F DEC F DEG F DEGC F

M D H M

.06 51 - - 517.72 §520.31
A3 3 a5 522.09 517.70 520.34
LD 520, 521.84 517.47 520.13
63 520.75 521.59 517.19 519.64
.30 320. 521.50 517.16 519.75
34 6! - 21.31 516.94 519.
.09 520. 21.19 516.70 517.44
10 520.001 6516.44 519
06 8 be 69 516.44 S18.

93.73 98.11 89.91 A7. 83.56
95.09 97.91 A8.494 07.55 086.33
96.06 90.68 20.58 uUv. 66.50
95.55 103.67 90.680 8B7. 16.06
9%.03 102.50 93.44 4. u7 .00
96.67 99.36 ©22.41 [H® 14.63
95.52 102.73 91.13 0o . 7. B5.55
97 .27 101 .41 92.039 Ho. 0H6.00
963.91 101.28 91.92 0. 90.75
99.50 104.16 93.488 93. 91.80 .41 5196.1¢ 20.44 516.50 510,
93.56 97.44 95.7( 94 90.75 20 ¢ 44 520.34 516 51,
101 .34 99.03 94.7. 93. 91.30 03 5 - 520.06 516 .¢ St
99 .97 104.28 96.7C 94. 90. 64 2.97 .97 16 S18.
100.060 102.27 96 .3 94 .7. 90.58 39 = 63 516 3 517.
101.05 101.53 96.50 94. 91.95 41 5 4 3 41 516 517
100.53 105 96.22 94. 91.19 L.J0 F 5 an 516 517
101.53 102, 96.7° 94. 92.53 J1 & 9. 22 515. 8517.
100.67 104 96 .1 94. 92.05 91 78 515.60 617
100.06 100 926 95 .3: 91.948 91 & 5100.084 515.63 517
100.00 101 .18 95 . 93 9. 75 59 S515. 517
100.90 100, 97 95 91 .58 .20 ¢ .34 5185.22 516
100.28 102 97 95 92.23 1§ =28 .47 o8 515.25 516
100.06 102, 96. 94 . 92.4 91 ¢ 13 97 515 516.
1O1.17 103, 96. 94 . 92 .25 8 3 768 514.04 516
100.44 1054 96. 95. 93.: 69 ° 75 O .99 514 516.
101.59 101. S0 95 91. ¥ ) 41 O14.¢ 515
102.02 1040 96 94 . 91 20 ¢ L4 19 514 515
100.67 103 .74 96 .7 94 91 06 ° 02 5317.00 514 615
100.28 106 96. 94%. 92 06 ¢ 25 3 00 514 3518.4
99 .39 103 96 .58 95 .22 92 .4 69 1 y.066 513 85189.
100.36 101 96. 94 92.7 53 515.69 < 50 613 514
100.689 101 96. 9% .4 92 .34 a1 50 516.30 513. 514
}
)
)

LA an

- e am e e e G» = .
AR AL S SN S S S

(3}
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100.16 102, 96 . 94. 91. 31 3 .41 & 28 SI1 514,
100.61 103. 4 97 94. 93.95 00 o & 06 518 G14.
100.09 104 90. 94. 92 . 2 94 515.13 515.088 513. 514.1
101.17 104 95 .5 95 90 . 6« 69 S514.080 515.72 512, H14

100.19 104 96 . 24. 91.5¢ 308 S514.53 515.44 H12. 513.
101.05 104, 96 . 95. 93.3:¢ .47 514.56 5 .41 312. 313.
100.38 105. 9. 94 . 92. 00 S514.16 5.06 S512 513.
100.61 106. 98 95. 94. 91 Si4.00 .94 S12. 513.
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OUTPUT FROM PSMS DICITAL TREND

RECFLO NECFLO RECFLO HECFLO NECFLO RECTEM RECTEM RECTEM RECTEM RECTEM
1 2 J + 3 I 2 o] + 5
GCI'M CrHl CI'M ’(.I'H GCPM DEC F DEC F DEC F DEC F DiEC F
100.41 104.77 96.50 95.43 o .08 507.04 S13.91 514.81 511.81 513.28
100.61 107.99 96.30 95.93 92.09 507.59 513.99 514.56 511.53 97
100.19 106.30 96 .41 94 .94 93.44 507.16 513.22 514 16 511.06 2.99
100.44 104.77 96.59 95.36 92 863 506.94 513.03 513.97 510 04 an
100.41 105.92 96.80 96.19 92.41 506 513.03 5143.91 510.78 2.31
100.67 104.09 96.394% 95.25 92.09 S506. 512.69 513.50 510.248 91
99.30 109.28 97.3) 95.03 91.61 506.¢ 512.69 513.41 510.22 91
101.34 107.00F 97.63 95.06 93.66 5300. 512.25 513.09 509.81 1 .50
100.09 106.59 98.08 94.39 93.20 506 512.31 513.00 509 484 ¢ 44
100.38 106.11 96.3¢ 94.£0 91.98 306. 511.91 512,75 509.44 ¢ 16
99 .58 107.u3 97.92 94.72 93.14 565, 31 512.60 509.13
100.61 106.53 98.36 95.79 93.44+ 505.°% 511.44 3512.31 509.00
99.35 107.548 94.75 94 .42 93.11 S5095. S11.41 512,01 508 94
99 .40 106.04 101.28 95.58 92.59 5005. 511.22 512.06 508.069
100.16 106.97 102.08 94 .30 95.03 504 510. S511.81 500.47
99 .36 107.45 102,02 94 .61 93.88 504 310. 511.59 500.9i

3D

99.22 106.30 100.67 94.78 95.36 504.25 510 511.22 507.78
90. 106.41 100.61) 95.73 95.19 504 3106.: 510.97 507.53

97. 107.81 102.45 94 95.39 503. 510. 510.91 507.53

99.77 105.25 101,11 94 96.64 503 509 510.569 507.16

94, 1053.92 99. 94.94 94.48 503 509. 610.38 506.94 508,
97 106.72 100. 94 94 .97 599 509.53 510.30 506. .81 S0
99 107.52 101. 94. 96.31 503. 504 510.06 506.66 5001,
97 . 107 .45 101 95 95.09 502. 509, 509.91 506.44 508,25
100. 106 101 94 95.16 502. 508. 509.75 506.19 508
9n.%4 107.93 103.20 93 97.00 502 500 509.531 505.04 507,
96.25 105. 165. 94 96.06 502, SO0 209.25 505.81 507
9 104.52 105. 94 .4 96.09 S02 S08 500 505.47 S507.
93.72 107. 102, 94 .20 94.94 501. 507. S0l 505.22 507.
6H.39 104 103 94 94.36 501 507 s0n 505.09 506.
94 105. 102. 924 95.79 S501. 507 .59 S0d8 504.04 LOG6
9. 107. 105. 95. 64 96.67 501, 507 .41 504. 504.66 506,
90. 106.23 103 94 95.25 500. 507 .00 507. 504.31 3506,
9. 106. 104%. 95. 94. 500. 506.78 5v7. 504.06 50S5.
99.52 106. 104. 9% 95.97 500.47 506.60 UAT. 503.94 505.
98 . 107. 105. 95 9§. 500, 506.25 507.13 503.66 505.8
99.00 1008 106. 96 95. 500. 506.19 307. 503.50 505.4
99. 107. 105. 95. 96.67 499. 506.13 506. 503.34 505.20
90 . 106. 103. 95. 94.72 499.72 505.81 B06. 503.13 504.
90 . 106.53 106.5 96. 95.95 499. 505.73 506. 502.97 504.
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Cuestion 1:

4

1

Provida an eaplanaticn why the triple 123 laval sirnal ccourved dasmimg the |
Oyster Cresk transient, '

Figure 1 danfcts the trinl2e low water level sencdr Sysiss axd its relation
key factor preisure vessel coxpanonts,

It can be shcwn that the sensor reading (D7) is given By:

PPy YLy *BPeng - (€08-376) y, - (581-403) W

Separator dwasic prescure loss ‘

flevatica head shove the core spray sparger (Lo passe pixture)
jndicative of the water level

€lavatien ead of stexd batremen th2 waler surface a=d e cTper
prassure tag

wesd Setxnea tha com sprTY SpargeT and semetiralion
roscter prossure Tessel

jr voluse of saturstad wator in the vessel

Elavatics head detsen tha ypper and icoer 13D reacicr pressere
=zsel clevations

Soecific volu=e of {astrusent lire wxazar asswed %o De at 106°F

Rormally the cisen dryer prassture droo rogid alse appoar in oY

bacayse of the icx core pover and eervoscxriing Yoo stesa Fiow

the event this pressure droo was essenlially mewo.

and outside the dryzr skirt wera (ne sac2. ™e tinla low sangor 15 s2

when the static coid water level is 121% to 123° balow tho uppor t2n.

to a 0P in the range of -4.22 psi %o .23 pst {Including a correcticn for ste23 den-
sity).

Suring rated power and flow cenditiens, .1 J—

during low poxer and flow canditiens such 33°C

aporpzizately zero and the

cutficiently reduced efther Dy 3 true recduc2d val

ccalaat density (high vaid fracticn ia s2gamiier

latter 3tate musentarily occurred during tie U

level signal,

dist prior %0 tha cnening of the Bypass valees, ha core o¥is: quality w=as 1.64%
nd the veid fractism =as approxizately 22%. ¥With the ricid daeraesurization, | -
care exit quality iccorsased to 2.076% (244 waid fracticn). ™2 densrossurd tion
alane did nct cause tha [° to be Jess than -3.22 m3l, Bowerer, consiczring the
low recirzulatica flew prior to the trigie Jow sigral, the core exit g:-itty w8
wooroximately 33 (55% void fractian) aad O02 0P =4.25 paf. [a this case th2 witer
level was approximctaly 147 incnes abcve the spavger, but tha reduced effective




coolant density cauld rot offset the other eievation heads in Jhe instrusent leop.
This resuited in the wmarsntary triple low signal. The triple low indication was

somentary because the.low recircuiation flow existed oniy for a very shert tiee
during the transient.

-

g_-estion s

* duld a“ tripla tou Tevel Ticnal nase besy "t.".a ressai for tha RCTW isolation?

Rasponse:

Balysis of the transient data shows that a triple e level signal wis rat present
when the reactor building closed cucling vater R8 O4) isclaticn occurred,

Prior 20 the electresatic relief valve (RV) opening and subscovent &3 4 isclation,
the plant xas opzrating &t about 7% pewer, 241 flow with 5 37U/L5 suhcooling. The
£1¢ opening reducad pressure by adcut & gsi. Saturaticn cenditicas in the recircu-
lation leaps were not reached du=ine this depressurization as dezsnstrated by the
flow and temperaturs data and supperting calculations. Aditienal reiding in the
core was calculatad to be serll (1% gquality ircease), a=d the triple low ssnsor
pressure di{farential 0? was caiculatad to Bs -3.25 psi. Sinco T2 triple Tow level
sensor was net set ta trip eetil the GF was less tan -4.22 psi, & tripie lce leval
signal was not prezeni when thae RB (U Isoiation gccurred,

Guestion I

Has cosaumicatio lost detween the ammuius and the cere?
1esponse:

Rilysis of the transieat cata fadicales that loca! wofding in the recirculation
joops may havs sozcatarily reduced ™2 flow in focr of the five loops. Homwer,
tha data indicats ‘Mt this veduccd flow stats existod only moxontarily, and that
the voiding in Urm recirzulation Tgoss ¢i4 not result in 3 canlel yapesr viczkrge
in ary guep or locg. Tharefore, th: commictia of coolant betwoeen the amtl s
z2nd the core was mai lost during the transieni. )

Qlculated vaid #fractions within the rcolrculstion pusys at the suction cf the
cups wore less than 0%, The stoam quality at the suctior of he pumps ¥as
calculated to be 2.66% hased an the as2vace recirculicticn legp texrerafure and
assyming 3 comstant eathalpy dooressurization frem stoady ogerating coaditions
bofere the steis bypuss valres opened. 8ecause of the Xisetic emergy frparted to
the to-phase mizturs at the imceller poridhery, & a*}itiemal 0.052 steam cualily
is gemarated within the recimculatica pumys. Since e g fcrity of the 7luid inside
the pumss was creater than 580 liquid on a2 volus2 basis, 2 ceolet2 vapor blochage
within the recircuiation pucps wouid not occur. -

Rsa, the recirculattion puspe are Jocated at the lowest point of the systems, EXlow
the pressure vessel, and the piping does not contain inverted *U's® conducive to
tragping vapar. Thus any vaper in or near the mmps eould Fave a tendency to rise

into the pressure vessel prezfding added assurancz that a coepletz vaper blockae
wuld nol accur. : .

™he reducztion in recirculation {ics is attribuled ta Increcscd pressure locses in
the recirczlation lcop due to two-prase flow, o 2t increase in the buoyanty @ ke
s cOre 2od the aanulus, #3d 3 ret cocrease fa p=ping haxd (2% lezar). This
reciced flow state existed only moscatarily (a3 indicated Uy the data) unil te
wcess esargy in the recivculatica leop was rescycd by varorization aad additional




«ofding in the core (still an cnergy sourca) generates a buoyancy differecca
petwcen the core and the annulus. This re-establis
tirough the recirculation locp.

hes the flox cf coolant

1t is concledad that at no time did a cemolete vapor biockage, Or state of
p=p cavitation, cccur which resultsd ia tso loss of cos—micatian of ccolaat
betecen the ammulus and the Ora,

.
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December 19, 1980

Response to Roqu
contained in 1
to K. 0. E. Fick
Cyster Creek

P. S. Walsh

This memo is intended 0 > question posed e subiect

relative to the Oyster Creck July 1980 event. For ¢l ty the
restated herein followed by the response.

letter
questions are

Questicn 1. What caused the Reactor Building
depressurization by the
RBCCW 1isclaticn? Can we

the future?

the transient.

-

s o 3 - b | . " - -
ficatacn RBCCW isolation was a manual operato

the time RBOCW isolated during this event none of the automatic
] - C‘.(vv* b R
tasad upon inspection ¢ he ¢ recorcer traces and opcrator
recollection of the pla us immedia

during, the isol "

ing,
high pres:
other auton
Had the i
recorcer

T

The same ‘ invo
are used 1501 1og

however, 1 £ference

allow one conta amain closed while

relay armature only part way
unlikely since i /e to occur
but is possible parti for tri

like" in nature,

WOU L

- o~ R o P A 3 . : 2
ation signals were xnow in Tis cetermination is
. ’

-

-

It should be stressed

event to the same

EMRV is not supportable by
was established based upon
visor (SRO), Group Operating
(SRO) , all present in th




™
si¥

- 3 . ¥ a1 e

e undersign 2ucdd. the aforamentioned
.

T " =iy

scparately

between *“o Y Ies

However ,
occur un
highly 1
time of iple I« ' S trug;:;.‘tv was
immediat : It w ubsequent

3‘:'150!‘.'1 in

the isclation

Question 2. How w2 determined ::1t
: Event rec

1sclatlion

isolation relay

(
LA G LAY

~ —— W
determune the

etermined based upon the
status of four
relavs whicih cor'es le low low level sensors.
The triple low level the momentary
simultancous operatly a - e pulse duration
was indeterminately sh i appe a retraced upon
itself. No alamms © ) w:;:r;s
present indicativ le low level

3 S ™ 8’ - s »
ncted t srmination that a triple lo level

triple 1o
to th :ea-:::r scram and
1 tween the scram
upen éata
ate fashion.

Cw did not
occur at the ¢ ent other than to
assume that it did occur and we :laced in time.

possibility 1is addressed aoov \ ise to question
one.

what would have happened

revained open
longer? Would the event have becare more severe?




The response to this questicn can only be answered

analytical modeling of this event and/or other simil

ization scenarics It is conjectured that a ’cr.;»n:

interval would "ot have produced any

severe than those experienced during

is bascd upon the fact that the depressurization did not *'“raat,en
Je ability to maintain adequate core cooling, even though the
reactor was not scranmed and operating under high weided onnditions.

N - 4
Cperation at less than 354 MWt (~18% power)
pressure and is used as part of the licensi
plant.

-

Our docket currently analyzes the

— s
valve or EMRV. Should we analyze
relief valves at both high and

Whercas it is expected that the \ ' \ analysis will
yield few surprises, it may prov 24 to perform the
suggested analysis factoring and equipment
malfunctions wnich could resu in oj ( intermediate
power under extremely high

< =

Consider the follewing scanario:

Plant is cperating at approximately 50% power when a failure
occurs in the pressure regulator,

All nine bypass valves open as a "“L‘ult of the
depL‘oadI;~“’ ~n of the reactor

The cpc'.a:;z transfers the

Thus acticn will not cause

at the ‘~"""s and the scram is
designed to prevent Dr:«.:ar.;(‘n at gx:w(._r .men less tr.an 825
psig.

Although the above scenario is uniikel
equipgrent malfunction and one operator er:‘:r
of high power and high voids.

Question 5. What hurun errors and mechanical failures contributed to the
cvent? Could better procedures or huran-engineered controls help
prevent future errors during startup?
The event was initiated by £ of the Mo. 2 vacuum trip to
reset although the a'fallable cations indicated that a reset
had occurred. The event was aggravated by the operator reseting
the §2 vacuum trip -m;; the presswre regulator was set to a
value lower than Rx pressure. The available instrumentation and
the event were satisfactory.

aad

controls used to monitor the plant during

During the ucst event analysis conductad by the Plan
the NRC cperator actions wo*e discussed and were

gocd overall. "ur‘“e:*ch, no procedural de
identificd as contributing factors to the ev

t Staff and
nsidered to be

=4

P
aon
—
YC
How
HO

ies were
fac yen ever, a
procedural change was made to test that

at §2 vacuum trip does
indeed reset while the Rx is still low in pressure.




- -

Therc is an additional safety concern which was not addressad in any of the
discussions rclated to this cvent. Prior to mudifying the RICTH isolation
valves to autamatically isolate on the aforamenticned signals, there existed
only one machanism which would cause a loss of the diywell coolers. That
mechanism was a Contairment Spray System auto start signal. This assured that
sane mechanism for cocoling the contaimment would be in effect upon loss of the
dIYu‘ell cx:ole::s.

It has now been damonstrated that another mechanism exists for loosing drywell
cooling via isolation of the RBCCW drywell, and that this condition can occur
under conditicns which do not cause an auto start of containment spray.

The conscquences of a loss of drywell cooling event could yield containment
remperatures well in excess of those for which the contairment is designed. The
drywell liner design tamperature is 280°F and under these ccnditions assuming an
adiabatic heat up of the drywell, the liner tenperature would tend toward the
temmerature of the reactor vessel (i.e. $450F at 1020 psig). 17his coculd lead to
a loss of containment integrity, distorticn and or loss of Rx water level
indication, as well as loss of function of other cquipnent inside containment
critical to safety. It should be styessed that the operator would have little
or no indication that the contaimment was heating up other than drywell pressure
ircreases and same tenperature instrnumentation in the control roam.

It is rejuested that Plant Analysis investigate the concemn discusscd above to
determine the realistic maximum tenperature that a loss of drywell cocoling could
yield, and the time vequired to reach the maximum allowable contairment tempcrature.
zased upon this evaluation, recasrencation shculd be made to the Project Encineering
Group within Technical Functions to medify the RECCW Systam isolation logic to
eliminate this as a possible mechanism for a loss of drywell cooling event.

An Engineering Request is being forwarded to D. Grace, together with a copy of
this mano, asking for an improved containment tarperature menitoring system.

Emergency procadures ars being revised, consistent with the G. . Pmergency
Procedure Guidelines and the time table related thereto, t provide operator

acticns for high drywell tamperature synptams.

&.} /- [

A. H. Pcne

- Engineering Manager
AHR:dh
cc: R. Barrett

<A Cmires

J. T. Carroll, Jr.

J. DeBlasio

K. 0. E. Fi~keissen, Jr.

I. R. Finfrock, Jr. r

D. Grace

E. J. Growney

R. W. Keating

J. Knubel

M. Laggart

J. P. Maloney

J. L. Sullivan, Jr.

N. G. Trikouros
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QYSTER CREEX !
Forked Ri

Report Date
September 25, 1380

-

Occurrence Date

August 25, 1980

ldentification

Exceeding a limitin
Section 3.1
sensor RE

estin

vh‘b

This event

agccurrence as
Specificatio

Reacto
Generator

Recirculation
Feedwater

On Tuesday,
routine surveil
RE188

Tecnn:cal

r =M N
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< qv >

o
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Tests on all level sensors yfelded the following data:

Pre Desired Manometer
Reading at Trip Point

<126
<126
<125
1126

The "As Found" value of 128"
active fuel. The Technical




Reportable Occurrence
Report No. 50-219/80-38/3L

Page 2

Apparent Cause of Occurrence

Sensor Repeatability

Analysis of Occurrence

Failure of pressure switch REI88 to actuate at its prescribed setpoint would

have delayed initiation of reactor triple low water level indications. However,
due to the existing logic configuration, the redundant switch, RE1SD, would have
actuated to initiate the required functions at the required Technical Specification
limit. The safety significance of this event is considered to be minimal since

sensor REI188's non-conservatism resultad only in a temporary loss of redundancy
in the system.

Corrective Action

Reactor triple low level sensor RE18B was reset to trip with fts prescribed limits.

An engineering study is in progress regarding the feasibility of replacing the
existing sensors with a solid state system.

Failure Data

ITT Barton Differential Pressure [ndicating Switch
Switch Model #288A
Adjustable Range 0-150 inches Hy0
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Region I

eport No. 50-219/80-25

Cocket No. 50-219

License No. QPR-16 Priority

Licensee: _Jersey Central Power and Licht Company

Madison Avenue at Punch BSowl Road

Morristown, New Jersey 07960

Facility Name: OQyster Creek Nuclear Generating Station

Inspection at: Forked River, New Jersey

[nspection conductad: July 9 - August 1, 198

/
Inspectors: &, 2. /9- 2o

Reactor I[nspector date signea

2

on July 9 - August 1, 1980 (Resort Ne. 50-219/80-25)

Areas Inspected: Routine inspection by the resident inspectors (139 hours) of:
Toliowup O operaticnal events that occurred during the inspection; review of
plant Fcer tions (startup); tours of the facility; 10g and record reviews; and
followup of I[E Bulletins and Circulars.

Results: No items of noncompliance were identified.

Regicn I Form 12
(Revy. April 77)




DETAILS

persons Contacted

! s

Carroll, Station Manager
Fickeissen, Suppert Superintendent
Garvey, Oirector, Station Administration
. Growney, Engineering Supervisor, Acting
. Johnson, Superviscr, Station [4E Maintenance
. Maloney, Operations Supervisor
J. Sullivan, Plant Superintendent

The inspectors also interyiewed
course of the inspection includi
and operations perscnnel.

-
|
i

OQperationa

-—t

.m. during power ascensicn

1 - -1
control reactlor pres

cperaltors

On July

startup,
of the s
pressure
and the &
open. C

pressure

cpened at

pressure dec: ) e IR . en the ERY
shuyt, a
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isolation was
system pressure
again incr L tarm mat the low condenser vacuum trip
number 2 migh * he properly reset ev nough the trip reset light
was ener 'ne trip reset was actu the cperator. This
nine 8PV's to open fu
decreased rapid] to opening of
<hut the 8PV's. The resultant pres
triple low water level indicaticn (
4 feet 8 inches or greater adove the
eyent recorder f0]llowed 24 seconds 1a
seram (Technical Specification value
above the top of the active fuel).
review was conducted Dy tn inspector
the instrument reccrder charts,
srocess computer print-out. In addition, interview
«ith the on-shift reactor operators and superyisors.
led to the following conclusions:

4 O

v 0D

m O =

e
-

O O

A
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The recirculation loop isolation valves remained open on all

five loops allowing sufficient water flow betwesn the core and




annulus regions

both the Yarway and

on these instruments, an'

taps in the annulus region, did not
below the low level scram setpoint.

No alarm actuations, automatic containm isolations, or
emergency core ccoling system actuations that would have
indicated a 4double low water level condition (7 feet 2 inches

above the top of the active fuel) occurred.
No isclaticn of the RBCCW system occurred at the time of the
event recorder ication of triple low water level.

The triple Tow water level indicated by
apparently caused by a hydraulic di s.,r~a~ce

area of the reactor vessel resulting from rap

BPY's. The triple low level sensor is a differe: pressure
switch with a high pressure tap on the core spray em sparger
in the core area and a low pressure tap in the ann area.
when the B8PV's closed, the rapid pressure increase in the

steam heacers and the aﬂFu]JS region in conjunction with the
time lag associatad with equalization of pressure across the
steam cryers, caused the pressure in the annulus %2 be
momentarily higher than the pressure in the core region. This
caused a momentary erroneous indicaticn of triple low water
level that activated the event rec:"‘er. The indication was of
short enocugh dyration that the electrical relays in the RBCCW
isclaticn circuit were not activated.

Subsequent surveillance : } : isolation
system to determine th = the momentary R | isolaticn upen
closure of the electromati ‘ valve, ‘ aticn actuation
signals (triple low water ] by itself o low water level
with high crywel’ pressure) tested and no functicns wers
found. The cause of the rEC.n isolation was -e'n ined to be a

il

spurious momentary actuation of the isolatien circuitry.

1vest igation of the malfunction of the low condenser vacuum :,79
~hn

revealed that 11sad;us:men: of a 'imit switch on the %rip mechanism
caused the indicating lights in the control rocm to indicate the trip
as reset when in fact it was not.

The limit switch was adjusted and the low condenser vacuum trip was

tested satisfactorily. The licensee has agreed to change Precedure
201.2, "Plant Heatup to Hot Standby”", to require verification of

bypass valve cperability prior to reaching full operating pressure
to preclude recurrence of pressure control problems on startup.













