THE PENNSYLVANIA STATE UNIVERSITY
207 CLD MAIN BUILDING
UNIVERSITY PARK, PENNSYLVANIA 16802

Vice President for Area Code %14
Research and Graduste Studies September 26, 1979 368-6332

Or. Harold Denton, Director
Nuclear Reactor Regulation

1. S. Nuclear Regulatory Commission
Washington, DC 20555

RE: 44 Fed. Reg. 50925
Abnormal Occurrence Event

Dear Harold:

Reference is made to the description of the abnormal occurrence event at
Oyster Creek Nuclear Generating Station on 2 May 1979 contained in the Federal
Register on 30 August 1978.

The last several paragraphs (page 50927) of the description on the generic
impiications of the event imply that the event could occur only at several BWRs
of older design. This may Le true. However, not mentioned is the importance
of all operators being aware of which parameter (levei, pressure, power level,
etc.) is being measured by specific instrumentation in their plant. It is my
understanding that the triple low level alarm was initially considered to be
spurious because it was inconsistent with other level indications available to
the operators. However, different instruments were indicating different water
level conditions, i.e. in the annulus and in the core.

I rhad occasion to talk to a number of operators at another BWR several
months after the Qyster Creek abnormal occurrence. Most vaguely remembered
hearing or reading about the OCNGS event but considered that it was not appli-
cable to their plant because it was of the jet pump design (one could readily
draw this conclusion from the event description). A1l had overlooked the
importance of knowing which of the level instruments in their own plant read
what level (annulus, core, other, etc.). In fact, only one individual knew
which of various water level instruments indicated annulus level and which
indicated core level.

My point is this, it is important for operators to know which instrument
reads what specific parameter. Knowledge of this might help them better
understand instrument indications and plant status under abnormal plant condi-
tions. The abnormal occurrence event description in the Federal Register did
not make such a point, and thus, I believe the basic significance of the event
was probably lost by operators at most other plants.

Sincerely,
Forrest J. Remick 9\\\
Sistant Vice President of
Research & Graduate Studies
FJR:mew ]'~; O 7 3 7
cc: Paul F. Collins, Chief vJ/7 J

Operator Licensing EBranch
y . 791001038 2
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days, will be held at the Federal Judicial
Center. 1520 H Street, N'W.

The meeting will deal with the work
and role of courts of limited jurisdiction
trends in the volume and mix of tort
cases o federal and state courts. and
retorm =tforts aimed at increasing
ac s 16 courts for resolving disputes
The meeting will be open to the public,
and nanutes of the proceedings will be
male available upon request.

Additional information may be
chtained from Mr. C. Ronald Ellington,
Office for Improvements in the
Administration of justice, United States
Department of Justice, Washington, D.C.
20530. Telephone (202) 833-3503.

Harry A Scarr. Ph.D,

Administrator Federal Justice Research
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NUCLEAR REGULATORY
COMMISSION

Abnormai Occurrence Event; Damage
to New Fuel Assemblies

Section 208 of the Energy
Reorganization Act of 1974, as amended,
recju.res the NRC to disseminate
information on abnormal occurrences
(1 e, unscheduled incidents or events
which the Commission determines are
sixnificant from the standpoint of public
health and safety). The following
neident was determuned to be an
abnurmal occurrence using the cniteria
published in the Federal Register on
February 24, 1977 (42 FR 10850).
Appendix A (Example [.C.2) of the
Policy Statement notes that a
substantiated case of actual or
attempted * * * sabotage of a faciity
can be considered an abnormal
occurrence The following description of
the event also cortains the remedial
actions taken

Date and Place—On May 7, 1979, the
NRO Resident 'nspector at the Surry
Power Station was notified by the
licensee (Virginia Electric and Power
Compuany—VEPCU) that while
onducting inspections of new fue ¢
Unit 21t was found that 82 of 84
assemblies were coated with a white
crystalline substance. Surry Units 1 and
2 are pressurized water nuclear power
plaits 'ocated in Surry County. Virginia.

Vature and Probable Consrquences—
On May 7 1979, while conducting

yutine inspections of new fuel, the
censee discovered that a foreign
s hstance kad heen poured onto 82 of
tre v new fue! assemblies stored in the
b oot Butlding, a vital area which
cunia.ng botn new and spent fuel. An

analysis of the substance determined it
to be sodium hydroxide. As a result of
this analysis and the uncertainty of the
extent of damage, the licensee 1y
returning all the assemblics to the
vendor for refurbishment. The licensee
deternaned that there were no
indications of damage to the spent fuel,
net was there evidence of unauthorized
indiv duals gaining access to the vital
alvd

Fuel #s the Suity site is stored in the
Fuol Building, an area which is locked
and alarmed, and to which access is
controiled by the use of specially coded
access cards. Authorized individuals,
who are permitted access to the Fuel
Building using the specially coded
accass cards, are afforded unimpeded
«_Less to both the new and spent fuel.

Since normally conduced inspectuons
by the licensee detected the damage t0
the new fuel, there 18 little chance that
these assemblies—damaged i this
wiy—would have been used in the
reactor While the actual consequences
of this incident had no effect on the
public health and safety, the incident
did represent a potential threat in that it
occurred within a vital area where
sahutage 10 both new fuel and spent fuel
was pussible.

Cuuse vr Causes—The cause was an
alleged crimial act. On May 7, 1979, the
licensee nutified the FBI of the damage
1o the new fuel. The FBI conducted an
investigation which culminated in two
plant workers surrendering 'o Surry
County authorities on June 19, 1979. A
wrand jury hearing was held in Surry,
Virginia on July 24, 1979; tnal is
scheduled for October 10-12, 1978. The
twu workers, under advice ‘rom their
attorney, have refused to describe the
details of the safety issues which
reportably motivated them to commut
e acts.

A tions Tuken to Prevent Racurrence
L. vnsee—As a result of the incident,
an (0 assist the FBl in 118 invesugauon,
the Lcensee considerably reduced the
number of people permitted access to
the Fuel Building and stationed a
secunty guard inside the Fuel Building
17 venfy access authorization. These
were prompt temporary actions. The
licensee has completed a thorough
review of their access control program,
and are now more selective in
determining wheiher unescorted access
should be provided. The licensee has
made the Superintendent of
Administrative Services responsible for
coordinating corrective actions, and to
ensure tha! weaknesses are corrected
even if noted by sumeone not normally
responsilile for tha' particular
prufessional discipline These actions
are consistent with the NRC IE Bulletin

described below. Similur measures were
also instituted at VEPCO's North Anna
Power Station.

NRC—An NRC [E Security Inspector
was dispatched to the site on May 8,
1979. Additionally, the Regiun Il Seniur
Investgator, the Regwn LI Secunty
Section Chief and « |lealth Physics
Inspectar were unsile lo assisl the NRC
Resident lnspector and o pruvide ousile
assistance to the FBL NRC LE Secunity
Inspectors huve examuned the corrective
messures taken by the hicensee.

NRC [E loformation Notice No. 78-12,
“Allempied Damage to New Fuel
Assemblies” was issued on May 11,
1978, to alert all NRC licensees who
store new fuel assemblies of this
problem.

NRC E Bulletin No. 79-16, "Vital Area
Access Controls” was issued on July 28,
1979 to require specific actions by the
licensees, including a report by
September 9, 1979 of actions tuken and
planned.

Dated at Washington, D.C., this 22d day of
August 1879,

For the Nuclear Regulatory Commisson.
Samuel |. Chilk,

Sacretary of the Commussion.
PR Do "9-27163 Filed & -9 545 v@|
BILLMNG CODE 7880-01-M

Abnormal Occurrence Event;
Indication of Low Water Leve! In a
Boilng Water Reactor

Section 208 of the Energy
Reorganization Act of 1874, as amended,
requires the NRC to disseminate
information on abnormal occurrences
(i.e., unscheduled incidents or events
which the Commission determines are
significant from the standpoint of public
health and safety). The following
incident was determined o be an
abnormal occurrence using the criteria
published in the Federal Register on
February 24, 1977 (42 FR 10950).
Appendix A (Example [LLA.1) of the
Policy Stutement notes that exceeding a
safety limit of license Technical
Specificationa. (10 CFR 50).3b(c)) can be
considered an abnornal occurrence. The
following description of the event also
contains the remed:ial acrtions taken.

Date and Place—On May 2, 1979, the
NRC was notified by the licensee [Jersey
Central Power and Light Company) of
an event at their Oyster Creek facility.
The Oyster Creek Nuclear Plant utilizes
a hoiling water reactor and is located in

Ocean County, New Jersey
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Na‘ure and Probable Consequences

Summuary

A loss of isedwater transient at the
Oyster Creek facility on May 2. 1979,
resulted in a significant reduction in
water inventory above the reactor core
area as measured by one set of water
level instruments (triple-low level),
while the remaining two sets of level
insirumentation in the reactor annulus
indicated water levels at:ove any
protective feature setpoint (Figure 1).
The water level measured within the
core shroud area fell below the triple-
low level setpoint, a safety limit, of 5-
feet, 8-inches above the top of the fuel.
Subsequent analyses by the licensee
have conservatively determined that the
minimum waler level over the top of the
fuel was 1 1o 1% feet. Coolant sample
analyses and offgas release rates
support the conclusion that no fuel
damage occurred.

Sequence of Events

Oyster Creek is a non-jet pump BWR'
with a licensed power of 1930 MWL
Immediately prior to the transient, the
reactor was operating at 88% power
with the reactor vessel water level at 13-
feet 4-inches above the top of the fuel.
The D" resctor recirculation loop was
out-of-service because of a recirculation
pump seal cooler problem and the "S"
startup transformer was out-of-service
for inspection of the associated 4160 volt
cubling.

I'he instiating event was a false high
reactor pressure scram. The pressure
spike that led to the scram signal was
generated by the way an instrument
technician was performing surveillance
testing on isolation condenser pressure
switches. The signal resulted in a
simultaneous reactor scram and the
tripping of all operating recirculation
pumps. The tripping of all operating
recirculation pumps is a safeguard to
mitigate the consequences of
anticipated-transients-without-scram
events.

Thirteen seconds after the reactor
scram. the turbine tripped at the low
load setpoint. The turbine trip iritiated a
transier of power from the auxiliary
transformers to the startup transformers.
Because one startup transformer “SB”
was out of service. two feedpumps and
two condensate pumps (pumps 1B and
1C) un the associated 4100v bus (2B) lost
power The third feedpump (1A} trnpped
due to low suction pressure dunng the

e non =t pump BWR 10 of an oider design
The newer designa incorparaie jat pumps within the
reactor pressure vessel 10 improve the Loviant
recittulation system performence The jet pump
concept reduced the number of exlemai coolant
reIrCLIalon l0OPe 10 (WO,

feedwaler transient. An immediute
altempt to restart the 1A feedwater
pump. powered by the live 4160v bus
(1A}, was unsuccessful because of
failure of an auniliary vil pump to start
The lube ol pump 13 interlocked in the
feedpump start sequeace. This was the
only equipment failure during the
transient.

Subsequent to the reactor scram,
reactor water inventory initially
decreased due to steam flow through the
turbine bypass valves to the main
condenser. This luss logether with the
vo'd collapse associated with decreased
temp~rature of the core inlet coolant and
the subsequunt loss of feed flow,
resulted in ¢ rapid reactor water level
reduction to the low water level alarm
setpoint of 11-feet, s-inches above the
top of the fuel at 13.8 seconds. The
operator manually initiated closure of
all main steam line isolation valves
(MSIV) at about 43 seconds into the
iransient to conserve water. The
minimum indicated water level in the
annulus was 9-feet, 8-inches above the
top of the fuel (the low-low setpoint is 7-
feet, 2-inches above the top of the fuel).

Alter closure of the MSIV, an isolation
condenser was manually placed in
service for core decay heat removal. The
isolation condenser was condensing
steam from the core and returning the
condensate to the reactor annulus
through a connection to & recirculation
loop pump suction line (Figure 1). At
approximately a minute and a quarter
atter the reactor scram, the discharge
valves in “A" and “E" recirculation
loops were closed in accordance with a
Standing Order that was in effect.
Closing the “A” and “E" loop discharge
valves had been necessary to prevent
nadvertent stopping of the 1solation
condenser due to forced flow from
operating recirculation pumps being
sensed as if it were an isolation-
condenser line break. (This Standing
Order was no longer appropriate since
an ATWS modification had been made
that tripped the recirculation pumps
coincident with high-pressure or low-
level scrams. The necessary procedure
change had not been performed
following the plant modification.) At the
same time, the “B" and “C" loop
discharge valves were apparently
closed, in anticipation of restarting the
recirculation pumps. The “D" loop
discharge valve had been closed prior to
the event because the associated pump
was out of service.

The reactor triple low water level (5-
feet, 8-inches above the top of the fuel)
setpoint was reached at 172 seconds
into the transient. The triple low level
setpoint activates one of the permissives

‘H;’ )
33 )

on the sutumatic depressunzation
system and alarms in the control room
1o alert the operator.

The triple-low level in the core shroud
area resulted from the restriction of the
flow path between the annulus and the
core regicn by closure of all
recirculation pump discharge valves.
With the recirculation pump discharge
valves closed (discharge piping is over 2
feet in diameter), the only flow path
back to the core region was via the 2-
inch Lypass lines around the discharge
valves. The effect of this ow restriction
was to reduce the water level in the core
region and to increase the level in the
reactor annulus area.

Reactor pressure was controlled by
intermittent manual operation of the two
isolation condensers. At about hall an
hour into the transient, a recirculation
pump was started. The operator in pped
the recirculation pump within 2 minutes
when he noted a rapid decrease in the
annulus level (the recirculation pumps
take suction from the annulus). About 5
minutes later, a feedpump was started.
At about 40 minutes into the event, &
primary recirculation pump and a
reactor feedpump were restarted for
continued cooldown of the reactor. From
about 40 minutes onward. the waler
level within the core region was normal.
The plant attained cold shutdown
condition within 9 hours.

Review of the occurrence by the
licensee snd NRC established that
although the water level in the core
shroud ares went below the triple low
level setpoint, the core remained
covered and consequently no fuel
damage would be expected.

Cause or Causes—A spurious reactor
high pressure scram was initiated by a
pressure spike on the reactor high
pressure scram switches. caused by an
instrument technician while performing
surveillance testing. However, the
fundamental causes of the resulting
sequence of events were:

(1) The operators essentially isolated
the reactor annulus and core region from
each other by shutting all recirculation
pump discharge valves.

(2) Notes or Cautions agains! closing
all suction and discharge valves in the
recirculation loops were not adequate.

Actions Token To Prevent Recurrence

Licensee—The licensee performed a
thorough evaluation o’ “hy event to
determine whether any . sl damage had
occurred and developed follow up
actions. As a result of the evaluation
and discussions with the NRC, the

il OlR
ORIGINA



1. The triple-low level was established
4% @ Salety Limit for all modes ol reactor
operation.?

2 A requirement was added to the
Technical Specifications that the suction
and discharge valves in at least two
recirculation loops be open at all times.
The procedures were changed to
implement this requirement

3. Operator lraining sessions were
held. the vvent was thoroughly
discussed and the revised procedures
reviewed. )

NHC~Following notification from the
licensee of the event, an NRC inspector
was disputched to the site. Additional
NRC personnel arrived at the site on
May 3 1979 to review the situation and
determine the status of the plant. Fact
{ndink by the NRC was supplemented
by inturmation obtained from the
I ensee, the reactor vendor (General
Electric) and fuel supplier (Exxon) A
saiety evaluation report (SER) of the
event was prepared which discusses the
mummum water level expertenced in the
reactor vessel and the fuel conditions.
The fullowing three requirements were
added 1o the Technical Specifications:

1 The tnple low level was made a
Safety Limut for all mode-switch
positiuns.

2 At least two recirculation loop
discharge and suction valves must
reman in the full open position.

3 The time duration uf the low-low
level signal was required to be not
greater than that used in the salety
ana'ysts for the limiting loss-of-
inventory transient.

The NRC stalf also recommended that
the licensee consider the surveillance
program and level instrument
improvements

It was concluded that no evidence of
fuel Jamage was apparent, and that the
facilty could be salely returned to
operation.

Based on the satisfactory actions
taken by the licensee. on May 30, 1979
the NRC authorized the licensee 0
resume operation.

The possible generic implications of
the Oy ster Creek event have been
considered Nine Mile Point Unit 1
{operated by Niagara Mohawk Power
Corporation and located in Oswego
County. New York] and LaCrosse
(operated by Dairyland Power

T AL the ime f he event the Licensee s tee hrucal
speciications Jefined the tnple low water level as @
Safety Limit when ‘he reactor mode switch was .n
the SHUTDOWN mode only A himiting safety
system seilig was alsu assuciated with ihe douvle
low waler evel when the mode swilch was in the

HUN pomtion Even though the mode switch hed
neen piaced i the REFUEL position by the
sperator shaitly after initietion of (the transient. the
event was regurded by the Licenses as i & Salety
Lumit had been viclated

Federal Register / Vol 44, No. 170 | Thursday.

Augusl
Couperative and lor ated in Mooroe
County. Wiscansin} are the unly
reactors presently operating which ure
susceptille to o similar event
Immediate requirements similar to those
which were required tor Qyster Creek
(Tochmcal Specitication changes 1 and
2} were implemented at these facilities
prioe to thew start-up (they were both in
a shutdown cundition at the time of the
Oyster Creek event) The third
requirement will be implemented as
sonn as practicable

T'wo other plants (Drasden Unib 1 and
Big Rock Point). which are presently in
extended shutdowns, would aiso be
suscepuible to a similar event. However,
it 18 planned to impuse appropriate
requirements o these two plants prior
to thetr startup

I addition. un May 29, 1979 the NRC
issued 1E lnformation Nutice No. 78-13,
detailing this event, to all holders of
operaling licenies and construction
permits.

Dated at Wash ngton, D.C. this 22ud day of
August 1979

For the Nuclear Regulatory Commission.
Samuel |. Chulk,
Secretary of the Commission
BILLING CODE 7590-01-8
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