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ABSTRACT

Section 208 of the Energy Reorganization Act of 1974 identifies an abnormal
occurrence as an unscheduled incident or event which the Nuclear Regulatory
Commission determines to be significant from the standpoint of public health

or safety and requires a quarterly report of such events to be made to Congress.
This report covers the period from January 1 to March 31, 1982.

The report states that there were four abnormal occurrences at the nuclear power
plants licensed to operate. The first involved diesel o:nerator engine cooling
system failures. The second involved pressure transients during shutdown.

The third involved major deficiencies in management controls. The fourth
involved a steam generator tube rupture. There were no abnormal occurrences

for the other NRC licensees during the report period. The Agreement States
reported no abnormal occurrences to the NRC.

The report also contains information updating some previously reported abnormal
occurrences.
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PREFACE

INTRODUCTION

The Nuclear Regulatory Commission reports to the Congress each quarter under
provisions of Section 208 of the Energy Reorganization Act of 1974 on any
abnormal occurrences involving facilities and activities regulated by the NRC.
An abnormal occurrence is defined in Section 208 as an unscheduled incident or
event which the Commission determines is significant from the standpoint of
public health or safety.

Events are currently identified as abnormal occurrences for this report by the
NRC using the criteria delineated in Appendix A. These criteria were promul-
gated in an NRC policy statement which was published in the “ederal Register

on February 24, 1977 (Vol. 42, No. 37, pages 10950-10952). in order to provide
wide dissemination of information to the public, a Federal Register notice is
issued on each abnormal occurrence with copies distributed to the NRC Public
Document Room and all local public document rooms. At a minimum, each such
notice contains the date and place of the occurrence and describes its nature
and probable consequences.

The NRC has reviewed Licensee Event Reports, licensing and enforcement actions
(e.g., notices of violations, civil penalties, license modifications, etc.),
generic issues, significant inventory differences involving special nuclear
material, and other categories of information available to the NRC. The NRC
has determined that only those events, including those submitted by the
Agreement States, described in this report meet the criteria for abnorma)
occurrence reporting. This report covers the period between January 1 to
March 31, 1982.

Information reported on each event includes: date and place: nature ana
probable consequences; cause or causes; and actions taken to prevent recurrence.

THE REGULATORY SYSTEM

The system of licensing and regulation by which NRC carries out its
responsibilities is implemented through rules and regulations in Title 10 of
the Code of Federal Regulations. To accomplish its objectives, NRC regularly
conducts licensing proceedings, inspection and enforcement activities, evalua-
tion of operating experience and confirmatory research, while maintaining
programs for establishing standards and issuing technical reviews and studies.
The NRC's role in regulating represents a complete cycle, with the NRC estab-
lishing standards and rules; issuing licenses and permits; inspecting for
compliance; enforcing license req::rements; and carrying on contiruing evalua-
tions, studies and research projects to improve both the regulatory process
and the protection of the public health and safety. Public participation is
an element of the regulatory process.

In the licensing and regulation of nuclear power plants, the NRC follows the
philosophy that the health and safety of the public are best assured through
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At about 0417, immediately after one of the pump starts, the shift foremen and
the shift engineer heard considerable noise from the Unit 3 pump and observed

an increase in the pump discharge pressure. In the D/G room, equipment operators
observed the D/G heat exchanger pressure return to normal. A hot restart of

the Unit 3 D/G was conducted at which time the pump and D/G functioned normally.
Subsequently, the Unit 2/3 pump was tested, found to operate satisfactorily,

and was returned to service,

November 19, 1981 Event (Unit 3 D/G)

On November 19, 1981 at approximately 0453 during the conduct of a surveillance
test of Unit 3 D/G, the diesel tripped on high engine temperature. Still
suspecting air binding, the licensee cycled the cooling water pump twice,
during which time the pump was vented. The individual who vented the pump
observed what appeared to be an air and water mixture issuing from the vent
path for about five minutes.

The Unit 3 pump was declared inoperable and the Unit 3 D/G was removed from
service. Dresden Unit 3 then operated under a Technical Specification Timitiug
cendition for operation while the event was further investigated.

A broken check valve on the discharge of the Unit 3 pump was found and replaced.
The valve disk had broken free of the pivot arm and was lodged in the discharge
side of the valve, restricting nearly all flow.

The licensee subsequently stated that the apparent air/water mixture which was
observed to have issued from the discharge pressure gauge test connection valve
of the Unit 3 pump was due to the atomizing effect that occurred by partially
opening the valve (gate valve). This effect was also observed by NRC inspectors.

December 1, 1981 Event (Unit 2/3 D/G)

On December 1, 1981, the Unit 2/3 pump exhibited a slow decrease in indicated
discharge pressure accompanied by increasing noise and vibration levels. This
decrease in indicated pressure and the increase in noise and vibration levels
were later determined, through visual inspection, testing, and determination
of actual bearing clearance to be caused by excessive wear on the pump motor
bearings. Since the discharge pressure gauge and the motor bearing cooling
water supply share a common tap on the pump discharge, the gauge responded to
changes in bearing cooling water flow. This same tap also provides the two
vent paths for the pump: the discharge pressure gauge test connection and the
blowdown line for the Y-strainer in line with the bearing cooling water supply.

It is believed that bearing wear may have been accelerated by frequent venting
of the pump while it was running, as required by Confirmation of Action Letters
issued by the NRC on November 20 and 25, 1981. The letters were issued in order
to provide adequate assurance that on-site emergency power would be available



in the event of an accident, while the licensee continued to investigate the
cause of the D/G cooling water insufficiencies. The frequent venting was
consistent with the licensee's belief, at the time, that a likely cause of the
flow restrictions was air binding in the D/G cooling water pumps.

The Unit 2/3 pump was replaced. During the pump replacement, the licensee
inspected the pump's check valve and found it to be broken. As was the case
with the Unit 3 pump discharge check valve, the disk had broken free of the
pivot arm. In the case of the Unit 2/3 pump, however, the disk had not lodged
into the body of the valve, but was free to move in any direction within the
valve body. The valve was replaced.

During the October 23 through December 1, 1981 events, the Unit 2 D/G had
functioned properly. However, as part of the investigation, the Unit 2 pump
discharge check valve was inspected. It was found that this valve was also
broken, but at a different point. The valve hinge broke and the pivot hinge
remained rigidly attached to the valve disc. This valve was alsc replaced.

These events were unique insofar as D/G failures are concerned because all
three check valves were found to be broken during a short period of time,
diagnosis of the valve failures was delayed due to inadequate and poorly
designed instrumentation, both D/Gs of Dresden Unit 3 were simultaneously
affected (and made inoperable) on October 23, 1981, and the potential existed
for all three D/Gs to be affected simultaneously had the Unit 2 D/G check
valve broken in the same manner as the other two check valves.

Cause or Causes - The D/Gs were made inoperable due to insufficient cooling
water flow to the D/G heat exchangers. In most o° the events, the degraded
flow was caused by broken check valves in the cooling water pump discharge.
In one event, even though the check valve was broken, it was not restricting
flow; a decrease in discharge pressure was caused by worn bearings on the D/G
cooling water pump. For the check valves for Unit 3 and Unit 2/3 D/Gs, the
valve disk had broken free of the pivot arm. For Unit 2 D/G, the pivot arm
remained attached to the valve disk, but was broken at the hinge to the valve
body. The disks for the Unit 3 and Unit 2/3 check valves were at times in
such a position that flow was restricted to the cooling water heat exchanger
which caused the D/Gs to overheat. The disk for the Unit 2 check valve had
apparently not located itself in a critical position to affect flow.

It is not known how long these check valves were broken before they were
detected since the broken Unit 3 and Unit 2/3 check valve discs were free to
move within the valve bodies and may have been that way for some time before
coming to rest in a position which would restrict flow enough to cause the
D/G to trip on high engine temperature.

The check valves are not routinely covered by inservice testing programs or
routine surveillance to verify valve operability. These failures were not
adequately characterized by operator observations and availéble instrument
readings during diesel generator surveillance tests, but were discovered by
direct inspection of the internals of the check valve. The use of a common



tap for pump discharge pressure, pump bearing cooling and pump discharge line
venting, and the lack of alternate methods to adequately monitor flow actually
delayed and confused the analysis of the problem.

Actions Taken to Prevent Recurrence

Licensee - Commonwealth Edison conducted an investigation of the events and
plans to take or has taken the following specific actiens:

A1l three discharge check valves have been replaced.

2. Instrumentation changes for the cooling water systems for all three diesels
will be made. An additional pressure gauge on the discharge volute of
each DGCWP has been installed (see "New Gauge" in Figure 1). When an engi-
neering study is completed, the licensee will also provide a more accurate
indication of system flow than presently exists (i.e., 0-200 psig gauges on
the inlet and outlet of the heat exchangers are unreliable to indicate a
small differential pressure).

3. Plant procedures will be changed to lower the probability of air leakage
into the pumps or inadvertent shutting of the pump suction valves. In
addition, motor bearing tolerances for the pumps, which are checked
annually, will be recorded for trend analysis purposes.

4. The electrical supply and control systems have been extensively tested in
an effort to determine that the DGCWPs operated properly. No negative
results were found; however, the pump motor electrical overload devices
were changed so that they will reset automatically instead of manually.

9. Because each diesel experienced a defective check valve, the licensee
plans to examine and test each valve annually.

The following testing was also conducted to determine the cause of the events:

1. Systems tests to verify or deny the possibility of air binding or suction
blockage. It was concluded that these were not contributing factors to
the events.

2. Tests to determine normal indications.

- A test to verify that pump runout did not occur.

4. Radiography of valves in the cooling water system.

Pump operability tests were conducted periodically during the course of the
events as needed to provide additional assurance that the systems would operate
properly if called upon.

NRC - An inspection team was dispatched to the site on October 23, 1981, to
begin to determine the adequacy of the licensee's response to the initial event.
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Date and Place - The licensee, Florida Power and Light Company, reported that
on Novembor 28 and 29, 1981 two reactor coolant system pressure transients
occurred while the Turkey Point Unit 4 was shutdown. Unit 4 is a Westinghouse
designed pressurized water reactor facility located in Dade County, Florida.

Neture and Probable Consequences - In 1976, the NRC noted an increasing number
of incidents called "pressure transients" that were occurring in pressurized
water reactors (Ref. 8). The term "pressure transients," as used here, refers
to incidents where the temperature-pressure limits of the reactor vessel
(included in the facilities' Technical Specifications) were exceeded. The
majority of the incidents occurred during startup or shutdown operation when
the reactor coolant system was at low temperature. About 30 incidents had
occurred; eight occurred in 1976. Concern existed for the possibility of a
reactor vessel failing by the brittle fracture mechanism as a consequence of a
pressure transient at near ambient temperature (near 100°F), once the reactor
vessel material has experienced a reduction in fracture toughness (an upward
shift in nil-ductility transition temperature) due to irradiation effects
which gradually accumulate over an extended period of time. In order for a
reactor vessel to fail, in addition to the low temperature, high pressure and
loss of fracture toughness conditions, it must also have a critical-sized flaw
at a high stress location in the embrittled area, i.e., that part of the
cylindrical shell of the reactor vessel directly opposite the core (the belt
line area). In 1976 many reactor vessels had not yet experienced a significant
reduction in fracture toughness and conservatism existed in reactor vessel
design and fabrication control to preclude sizeable flaws. However, because of
the potential safety significance of such incidents occurring when the reactor
vessels became more embrittied, the NRC requested the licensees to upgrade
administrative controls in the near term to reduce the likelihood of future
pressure transients and to install design modifications by the end of 1977
(Ref. 9) to further reduce their likelihood of occurrence and mitigate their
consequences.

The pressure transients, described below, that occurred at Turkey Point Unit 4,
exceeded by a factor of two the temperature-pressure limits stated in the
Technical Specifications which are based on Appendix G of 10 CFR Part 50 (which
relates to Section III of the ASME Boiler and Pressure Vessel Code). Fracture
mechanics analysis indicated, however, that there was no significant impairment
of the reactor vessel integrity. Concerns existed because Turkey Point Unit 4
has a reactor vessel with sufficient radiation exposure to reduce the fracture
toughness of the reactor vessel at low temperatures, and the pressure transients
had the potential for brittle fracture of the reactor vessel if significant flaws
were present and the transients had not been promptly terminated by operator
action. These transients highlight the importance of properly operating over-
pressure mitigation systems to reduce the potential for brittle fracture of the
reactor vessel. Though the frequency of pressure transients has decreased, the
possibility cf affecting a reactor vessel's integrity remains as a safety con-
cern. Any event which impacts on the integrity of the reactor vessel is a
significant safety matter and would likely require significant actions such as
an inservice inspection prior to further operation with additional surveillance,
repair, and annealing of the vessel, as necessary.
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The NRC (Region 1) conducted a special investigation between November 24, 1981
and January 7, 1982 to evaluate the circumstances surrounding the material false
statement submitted to the NRC in the licensee's October 19, 1979 letter. This
investigation also examined the licensee's failure to notify the NRC when it
was subsequently discovered by the licensee's staff that the requirements of

10 CFR 50.44 had not been fully met. The investigation concluded that the
material false statement was not deliberate and that contrary information
subsequently developed by the licensee's staff was not intentionally withheld
from the NRC; both of these resulted from a lack of effective management control
of licensee communication with the NRC. The results of this investigaticn were
transmitted to the licensee on March 18, 1982 (Ref. 19).

For the third item, the NRC conducted inspections and reviewed the licensee's
corrective actions. An NRC meeting was held on December 18, 1981 where licensee
representatives described their plans and schedules for resolution of this major
problem. At this meeting, the licensee was directed to propose Technical
Specifications limiting drywell temperatures and provide a safety evaluation
which describes the basis for operations with drywell temperatures exceeding
maximum design values. This item was included in a citation for violations in

a letter from NRC Region I to the licensee dated February 4, 1982 (Ref. 14).

The NRC has approved safety evaluation reports submitted by the licensee for
the modified containment atmosphere control system and for past operation at
elevated drywel] temperatures. The NRC has agreed that the modified contain-
ment atmosphere control system and maintenance actions to replace components
possibly degraded by the high drywell temperature meet regulatory requirements.
The NRC has also approved technical specifications submitted by the licensee
which 1imit drywell temperature during plant operation. The Pilgrim facility
recovered from the protracted refueling (September 1981 - March 1982) and
achieved criticality on March 26, 1982.

NRC Region 1 has expanded the inspection program at Pilgrim to more thoroughly
evaluate continuing licensee performance in light of the problems identified
with management control. Through the inspection program and periodic management
meetings, NRC Region I will closely follow implementation of the licensee's
Performance Improvement Program.

This incident is closed for purposes of this report.

* * * * * * *

82-4 Steam Generator Tube Rupture at R. E. Ginna Nuclear Power Plant

Preliminary information pertaining to this event was reported in the Federal

Register (Ref. 20). Appendix A (Example 2 of "For Commercial Nuclear Power 3
Plants") of this report notes that major degradation of the primary coolant

pressure boundary can be considered an abnormal occurrence.

Date and Place - At 9:28 a.m. on January 25, 1982, the R. E. Ginna Nuclear Power
Plant experienced a reactor trip as a result of a steam genrerator tube rupture.
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Institutional Response

Various organizations including the licensee, State and local governments, NRC,
and other Federal agencies responded to the event at Ginna.

The licensee had primary responsibility for resolving the conditions that existed
at the plant.  Prescribed initial notifications to the NRC and to authorities

of the State and local counties werz completed very early in the event, and
interaction throughout the event occurred among all the participants.

The Nuclear Regulatory Commission, using the resources of the Senior Resident
Inspector, the Region I Base and Site Teams, and the Headquarters Executive

and Analytical Teams, monitored the licensee's actions in response to the event
to assure that these actions were correct and appropriate.

The State of New York and Wayne and Monroe Counties were promptly notified by

the licensee. They responded by activating their Emergency Operations Centers

and by sending representatives to the site. Monroe County also fielded off-site
radiological monitoring teams and reported results back to the Emergency Operations
Center throughout the day. Twice during the first day of the event, the Governor
of New York was briefed by the Chairman of the NRC on the status of the event.

The Federal Emergency Management Agency (FEMA) was notified of the event by

NRC. FEMA then coordinated the Federal agency nontechnical response, both from
their Headquarters and from their Region Il facility in New Yurk City. Agencies
contacted by FEMA were: the U.S. Department of Agriculture, the Department of
Energy, the Coast Guard, the Department of Housing and Urban Development, the
Department of Transportation, the National Oceanic and Atmospheric ndministration,
the Environmental Protection Agency, the General Services Administration, the
Department of Health and Human Services, and the Department of Defense. Each

of the agencies notified was prepared to respond in accordance with the
responsibilities defined in the National Radiological Emergency Preparedness/
Response Plan. FEMA also kept the White House advised of developments. News
media interest was very high and the event received extensive coverage.

Post-Event Activities

After the plant was placed in cold shutdown, the licensee established condi-
tions to support the identification of the ruptured tube in the affected
steam generator. On January 31, the plant staff completed purging hydrogen
and other noncondensible gases which had accumulated in the B steam generator
as a result of the reactor coolant system inleakage to the waste gas system.
On February 1, the plant staff completed a reactor coolant system and B steam
generator drain-down procedure. No major problems were encountered.

The licensee determined by a hydrostatic test that the ruptured tube was located
at row 42, column 55 (R42C55) on the hot-leg of the steam generator. Nondestruc-
tive examinations of this tube, including eddy-current, radial profilometry,
fiber optics, and visual inspections showed that the rupture was about 4 inches



long and 0.7 inches wide at its center. The rupture was centered about 5 inches
above the tubesheet. The rupture was fish-mouth-shaped and pointed outward
along tube column 55. Figure 4 shows an artist's sketch of two closesup views
of the tube rupture.

TV-optics examination inside the B steam generator identified damage to additional
tubes that had been plugged previously because of eddy-current indications,
leakage, or their proximity to other plugged tubes. In addition, a number of
foreign objects were found and removed from the secondary side of the faulted
steam generator. The most significant object found was approximately pie-shaped,
roughly 4.18 inches wide by 6.31 inches long by 0.5 inches thick; the object

had the same appearance and metallic characteristics as part of the steam
generator downcomer flow resistance plate. The latter plate had been cut into
pieces and reportedly had been removed during a steam generator modification

in 1975. In addition, some previously plugged tubes displayed evidence of gross
mechanical damage, and at least two of these tubes were fractured and found
skewed between the tube bundle and the steam generator shell. Some small foreign
objects were also found in the A steam generator.

A visual examination of the ruptured tube showed evidence of classical fretting
wear with transverse scoring. There was also evidence of previous oxidized
wear markings. The wall thickness at the rupture point was about 5% of the
original thickness and the tube appeared ballooned at the rupture location.

Cause or Causes - Based on extensive inspections, test, and analyses, the
licensee has postulated that a large foreign object in the steam generator
initiated a sequence of events which eventually led to the tube rupture.
Ineffective quality control practices during steam generator modifications in
1975 and subsequent modifications resulted in foreign objects falling (and
remaining undetected) into the tubesheet in the downcomer region outside the
periphery of the tube bundle. The postulated failure mechanism is that foreign
objects, in conjunction with normal thermal and hydraulic loadings during steam
generator operation, impacted on the outermost peripheral tubes causing damage.
During a later inspection, these tubes were plugged based on eddy-current indica-
tions and/or small leaks. However, foreign objects continued to damage the
plugged tubes until eventually some collapsed and in some cases severed. These
severed, plugged tubes damaged adjacent tubes, whether plugged or unplugged.
These adjacent, damaged, unplugged tubes were, in turn, plugged as a result of
eddy-current indications or leaks. However, the damage mechanism continued to
occur until some of these tubes also became severed. Eventually, tube R42C55
was damaged by an adjacent tube which had been plugged previously and which
subsequently severed. The wear on tube R42C55 occurred relatively uniformly
over several inches of length such that local penetration of the wall and small
leakage did not occur before the tube became sufficiently weakened to rupture.

Actions Taken to Prevent Recurrence

Licensee - The licensee performed extensive evaluations of the tube rupture
event. A report summarizing the sequence of events, operator actions, emergency
procedures, equipment performance, radiological assessment, and recommendations
for future actions was submitted to the NRC by letter dated April 13, 1982. A
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This incident is closed for purposes of this report.

Annex: Facility Response

fhe sequence of events for the -team generator tube rupture incident and the
associated response actions during the incident are described below. Also
described are assessments of the amount of fluid released from the faulted steam
generator and possible adverse effects on the pressure vessel due to the
temperature transient of the reactor coolant system. This Annex was generally
extracted from NUREG-0909 (Ref. 21).

Prior to the tube rupture, the “ant was operating at 100% power with normal
operating temperature and pressure  Figure 3 shows a schematic diagram of the
plant systems in normal operation. No indications of primary-to-secondary
leakage existed. On January 25, 1982, at 9:25 a.m., multiple control room
alarms alerted the operators to a reactor coolant system (RCS) rapid depres-
surization. The air ejector radiation monitor alarm indicated to them the
existence of a steam generator tupe rupture; other alarms indicated the rupture
was probably in the B steam generator. The operators commenced manual actions
including a rapid turbine power reduction and an increase in the number and
speed of the operating charging pumps. At 9:28 a.m., the continuing reactor
coolant system pressure drop resulted in an automatic reactor trip and an
automatic safety injection actuation causing all three high pressure safety
injection pumps to start. As a result of safety injection actuation, an
automatic containment isolation occurred and the operating charging pumps
automatically tripped. All safety systems operated as required. Both reactor
coolant pumps were manually stopped and the onerators then verified that natural
circulation cooling had developed in both reactor coolant system loops. The
pressurizer emptied and the reactor coclant system initial depressurization
reached a minimum of about 1200 psig. Briefly, during the initial depressuriza-
tion transient, a small steam bubble formed in the upper head during natural
circulation. This bubble subsequently collapsed as safety injection flow
refilled the reactor coolant system.

Initially, operators cooled down the plant by sending steam from both steam
generators to the main condenser, whi'e they confirmed the identify of the
faulted steam generator. The B steam generator was isolated at about 9:40 a.m.,
and natural circulation in the B loop terminated shortly thereafter. Although
all sources of feedwater to the B steam generator had been isolated, its water
level continued to rise because of the flow through the tube rupture (break
flow). At 9:55 a.m., the narrow-range water level indicator on the B steam
generator went off-scale high and subsequently the B main steam line started

to fill.

At 9:57 a.m., the safety injection actuation circuitry was reset to allow the
resetting of the containment isolation system. After containment isolation
was reset, instrument air to the containment and, therefore, control of the
air-operated valves inside containment, was restored.
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APPENDIX A
ABNORMAL OCCURRENCE CRITERIA

The following criteria for this report's abnormal occurrence determinations
were set forth in an NRC policy statement published in the FEDERAL REGISTER on
February 24, 1977 (Vol. 42, No. 37, pages 10950-10952).

Events involving a major reduction in the degree of protection of the
public health or safety. Such an event would involve & moderate or more
severe impact on the public health or safety and couid include but need
not be limited to:

1.

Moderate exposure to, or release of, radioactive materia' licensed
by or otherwise regulated by the Commission;

Major degradation of essential safety-related equipment; or

Major deficiencies in design, construction, use of, or management
controls for licensed facilities or material.

Examples of the types of events that are evaluated in detail using these
criteria are:

For A1l Licensees

1.

Exposure of the whole body of any individual to 25 rems or more of
radiation; exposure of the skin of the whole body of any individual
to 150 rems or more of radiation; or exposure of the feet, ankles,
hands or forearms of any individual to 375 rems or more of radiation
(10 CFR Part 20.403(a)(1)), or equivalent exposures from internal
sources.

An exposure to an individual in an unrestricted area such that the
whole-body dose received exceeds 0.5 rem in one calendar year (10 CFR
Part 20.105(a)).

The release of radioactive material to an unrestricted area in
concentrations which, if averaged over a period of 24 hours, exceed
500 times the regulatory limit of Appendix B, Table II, 10 CFR

Part 20 (10 CFR Part 20.403(b)).

Radiation or contamination levels in excess of design values on
packages, or loss of confinement of radioactive material such as

(a) a radiation dose rate of 1,000 mrem per hour three feet from the
surface of a package containing the radioactive material, or

(b) release of radioactive material from a package in amourts greater
than the regulatory limit (10 CFR Part 71.36(a)).



10.

1.

12.
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Any loss of licensed material in such quantities and under such
circumstances that <ubstantial hazard may result to persons in
unrestricted areas.

A substantiated case of actual or attempted theft or diversion of
licensed material or sabotage of a facility.

Any substantiated loss of special nuclear material or any
substantiated inventory discrepancy which is judged to be significant
relative to normally expected performance and which is judged to be
caused by theft or diversion or by substantial breakdown of the
accountability system.

Any substantial breakdown of physical security or material control
(i.e., access control, containment, or accountability systems) that
significantly weakened the protection against theft, diversion or
sabotage.

An accidental criticality (10 CFR Part 70.52(a)).

A major deficiency in design, construction or operation having
safety implications requiring immediate remedial action.

Serious deficiency in management or procedural controls in major
areas.

Series of events (where individual events are not of major importance),
recurring incidents, and incidents with implications for similar
facilities (generic incidents), which create major safety concern.

For Commercial Nuclear Power Plants

1.

Exceeding a safety limit of license Technical Specifications (10 CFR
Part 50.36(c)).

Major degradation of fuel integrity, primary coolant pressure
boundary, or primary containment boundary.

Loss of plant capability to perform essential safety functions such
that a potential release of radioactivity in excess of 10 CFR Part 100
guidelines could result from a postulated transient or accident

(e.g., loss of emergency core cooling system, loss of control rod
system).

Discovery of a major condition not specifically considered in the
Safety Analysis Report (SAR) or Technical Specifications that
requires immediate remedial action.

Personnel error or procedural deficiencies which result in loss of
plant capability to perform essential safety functions such that a
potential release of radioactivity in excess of 10 CFR Part 100
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guideiines could result from a postulated transient or accident
(e.g., loss of emergency core cooling system, loss of control rod
system).

For Fuel Cycle Licensees

1.

A safety limit of license Technical Specifications is exceeded and a
plant shutdown is required (10 CFR Part 50.36(c)).

A major condition not specifically considered in the Safety Analysis
Report or Technical Specifications that requires immediate remedial
action.

An event which seriously compromised the ability of a confinement
system to perform its designated function.
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APPENDIX B

UPDATE OF PREVIOUSLY REPORTED ABNORMAL OCCURRENCES

During the January through March 1982 period, the NRC, NRC licensees, Agree-
ment States, Agreement State licensees, and other involved parties, such as
reactor vendors and architects and engineers, continued with the implementation
of actions necessary to prevent recurrence of previously reported abnormal
occurrences. The referenced Congressional abnormal occurrence reports below
provide the initial and any updating information on the abnormal occurrences
discussed. Those occurrences not now considered closed will be discussed in
subsequent reports in the series.

NUCLEAR POWER PLANTS

The following abnormal occurrence was originally reported in NUREG-0090, Vol. 2,
No. 1, "Report to Congress on Abnormal Occurrences: January-March 1979," and
updated in subsequent reports in this series, i.e., NUREG-0090, Vol. 2, No. 2;
Vol. 2, No. 3; Yol. 2, No. %: Yol. 3, No. 1; ¥ol. 3, No. 2: Vol. 3, M. 3;

Vol. 3, No. 4; Vol. 4, No. 1; Vol. 4, No. 2; Vol. 4, No. 3; and Vol. 4, No. 4.
It is further updated as follows:

79-3 Nuclear Accident at Three Mile Island

Reactor Building Entries

The licensee completed 30 reactor building (RB) entries during the first
quarter of 1982. Most of those were in support of the reactor building
decontamination experiment which was conducted during the month of March.

Five RB entries took place in January. The major task during these entries

was the installation of support for an electrically powered 1ift which would

be used to transport personnel and equipment from the refueling floor to the
polar crane. Additional task included the testing of source range neutron
monitor, NI-2, sampling for iodine 129, area radiation surveys, and videotaping
of areas in the RB.

Nine RB entries were made during the month of February and the following tasks
were accomplished:

--a load test of the polar crane mounted supports for a power lift
--assembly of the power 1ift platform on the 347 ft. elevation of the RB
-=installation of new fire hoses on RB fire stations

--power }1ift installation/load test
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The effectiveness of the gross decontamination experiment is currently being
evaluated.

Submerged Demineralizer System (SDS)

Processing of reactor building sump water continued through the first guarter
of 1982 with only minor operational problems. Processing of batch 17 which
commenced on January 20, 1982, was immediately secured when a process train

leak into the spent fuel pool water was detected. (The SDS process train is
located underwater in the Unit 2 spent fuel pool.) Plant monitors showed no
increase in effluents to the environment as a result of the leak. Subsequently,
it was determined that the use of the leak was a worn gasket which seals the
connection between the system piping and the ion exchange vessels. The gasket
was replaced and after a satisfactory leak check processing was resumed on
January 23.

The radioactivity in the spent fuel pool water increased from approximately

1 x 10-% uCi/ml (gross B-T activity) to 7 x 10-* pCi/ml. The increase did not
result in increased levels of airborne radioactivity and, thus, did not affect
the health and safety of workers in the vicinity of the spent fuel pool.
Further, the increase did not significantly interrupt further processing of
water through the SDS.

After the processing of Batch 23 was completed, during the first week in
March, the SDS was secured for minor maintenance. To date, approximately
600,000 gallons of sump water have been processed by the SDS and polished

by EPICOR-II. The reactor building sump has about 30,000 galions of water
remaining at a depth of approximately 5 inches. (Originally, water in the
sump was 8% feet deep.) The licensee is developing plans for the removal

of this remaining water since the floating pump now in the sump loses suction
at approximately 5 inches.

The licensee is also directing engineering efforts towards preparation for
processing the Reactor Coolant System (RCS) through the SDS. None of the
90,000 gallons of water in the RCS have been processed to date. The basic
operation of the SDS will remain the same as during the processing of the
reactor buiiding sump water except that the effluent will be directed to

a reactor coolant bleed tank in preparation for injection back into the

RCS instead of the EPICOR II for polishing. Since the RCS cannot be com-
pletely drained, a feed and bleed batch operation to and from the reactor
coolant bleed tanks will be used to remove water from the RCS in preparation
for processing. This feed and bleed type operation will result in effectively
processing approximately 300,000 gallons through the system because the

same water recirculates several times. Since the effluent of the SDS is
directed back into the RCS, actual additions to the total inventory of
processed water at TMI are minimized and the volume of RCS water will

remain at about 90,000 gallons. The chemistry of the water returned to

the RCS will be closely controlled to reduce the possibility of corrosion

of materials in the RCS.
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3) Indication of the presence of combustible gases in the RB and,
4) Indication of excessive hydrogen content (1 - 1.5% Hy) in the RB.

A common mode failure of instruments was suspected but the continuous
inability to confirm this led to the precautionary judgment that the Unusual
kEvent should be declared.

Following the analysis of RB air sample results, the problem with the high
combustible and low oxygen readings was subsquently attributed to instrument
malfunctions. Radiofrequency interference, battery undercharging/failure
and sensor cell deterioration all contributed to the false alarms and
readings.

Purification System Filter Removal

During the week of March 21, a team of eight technicians removed the remaining
four filters from the letdown and makeup systems (purification system).

(Two of the filters had been removed from the system in 1981.) Specifically,
fiiters upstream and downstream of the purification demineralizers and filters
on the discharge of the nigh pressure makeup pumps were removed. Following the
filter removals, technicians used vacuum cleaners to remove debris from the
filter housings. These filters are currently scheduled to be shippped in

April to a DOE contractor for analysis.

However, Monday, March 22, 1982, the licensee declared an Unsual Event for
nearly 2 hours when control room operators noticed that excessive makeup
was going to the reactor coolant system during the filter removal operation.
It was determined that the problem was caused by leakage through a reach
rod operatzd filter isolation valve. When technicians opened the filter
housing, approximately 200 gallons of makeup system (Standby Pressure
Control system) water spilled onto the floor of the filter cubicle.
Technicians subsequently closed other valves in the system which isolated
the valve that leaked, and the leak rate began to decrease.

The water that leaked out of the system was vacuumed off the floor into

55 gallon drums and drained to the auxiliary building sump for processing.

The highest exposure dose rate measured on centact with any of the drums was
350 mr/hr. Operators later rerouted the 90 psig makeup water flow and closed
additional valves in series to stop the leak. The total cumulative personnel
dose for the filter removal and cleanup operation was approximately one man-rem.

* * - x * * *
The following abnormal occurrence was originally reported in NUREG-0090,

Vol. 4, No. 3, "Report to Congress on Abnormal Occurrences: July-September
1981." It is upated as follows:
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81-4 Failure of High Pressure Safety Injection System

The modified Safety Injection System was tested in accordance with the
accelerated surveillance schedule applicable during this operating cycle

on November 24, 1981 and February 27, 1982. In each case the valves operated
satisfactorily, with no measurable increase in opening force and no apparent
"set in" effect.

The licensee has developed a schedule for procurement and installation of
eight replacement valves. According to this schedule, installation would be
completed in the first half of 1985. One significant factor in the extended
schedule is the time required for inspection and testing of the valves (14
months after completion of fabrication). The licensee is also performing an
engineering study on an alternative system which would utilize dedicated safety
injection pumps, and thereby eliminate some of the complexities inherent in

the present design. If the licensee determines that such a redesign is
warranted, the necessity to replace the present valves will be considered as
part of the redesign effort.

Further reports will be made as appropriate.

* * * * * * *x

The following abnormal occurrence was originally reported in NUREG-0090,
Vol. 4, No. 4, "Report to Congress on Abnormal Occurrences: October-December
1981." It is updated as follows:

81-8 Seismic Design Errors at Diablo Canyon Nuclear Power Plant

The independent design reverification program for Diablo Canyon is being per-
formed in two phases. The first phase (Phase I) involves the reverification
of seismic design activities performed prior to June 1978. Phase II will
involve reverification of seismic design activities after June 1978 and other
design activities performed by the licensee and their safety-related service
type contractors.

The seismic reverification program plan, with certain modifications, was

approved by the Commission on March 4, 1982. On March 19, 1982, Teledyne
Engineering Services was approved as the reverification program manager.

Teledyne has submittea a comprehensive plan to the NRC which details how

Phase I of the reverification would be performed. This plan is currently
under review.

The reverificalion program to date has identified approximately 140 open items,
including six items which have been classified as "errors." The significance
of the "errors" is being assessed by the NRC staff.

Further reports will be made as appropriate.
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APPENDIX C

OTHER EVENTS OF INTEREST

The following event is described below because it may possibly be perceived by
the public to be of public health significance. The event did not involve a
major reduction in the level of protection provided for public health or safety;
therefore, it is not reportable as an abnormal occurrence.

1 Low Concentrations of Tritium Detected in Groundwater at Sheffield Low-
Level Waste Disposal Facility

On February 9, 1982, during routine sampling of ground water, the U.S. Geological
Survey (USGS) detected concentrations of tritium in two of the 17 wells located
east of the Sheffield (I1linois) Low-lLevel Waste Disposal Facility. The wells
were constructed under contract to the NRC and are on private property approxi-
mately 200 feet east of the site. The concentrations were approximately 90
nanocuries (nCi) per liter in one and 60 nCi/liter in the other. Maximum per-
missible concentration established in 10 CFR Part 20 for liquid releases of
tritium is 3,000 nCi/liter. There is no drinking water taken from the aquifer
where the tritium was detected. Althougl tne concentrations, because of their
magnitude, pose no threat to public health and safety, the Il1linois Department
of Nuclear Safety and the NRC determined that the cause and areal extent of

the migration should be investigated.

State and Federal officials were notified by the USGS of the presence of tritium
and confirmatory samples were taken from all 17 wells. These samples confirmed
the presence of tritium in the two wells in question. No tritium was found in
the other off-site wells east of the site.

Migration of tritium in small concentrations is an expected occurrence in the
vicinity of low-level waste disposal areas. From a technical standpoint the
migration is of interest because it affords the opportunity to learn more about
the mechanisms of radionuclide migration and to better predict the level and

extent of future migration in order to determine what, if any, mitigating measures
are warranted.

The State of I1linois, through the Attorney General's Office, petitioned the

site licensee, US Ecology, Inc., to construct additional wells and perform studies
necessary to determine the cause, extent, and magnitude of off-site tritium
concentrations in ground water. On February 16, 1982, the 13th Circuit Court

of I11nois issued an Agreed Order which stated that US Ecology, Inc., would

fund such a study up to $100,000. Subsequently, an ad hoc task force was estab-
lished to oversee the study, consisting of NRC, I1linois Department of Nuclear
Safety, Illinois State Geological Survey, USGS, I1linois State Attorney General's
Office, and US Ecology, Inc., personnel. The additional studies are being per-
formed in two phases, the first of which was completed in June, 1982. Phase 1
consisted of the installation of eight ground water observation wells in the
vicinity of previously observed migration. Results of the testing of these

wells were discussed at a task force meeting on June 10, 1982. Measurable amounts
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of tritium were found in two of these additional wells, one on site, and one
on private property east of the site. Concentrations in these wells were
approximately 30 and 4 nCi/liter, respectively. Thus, a total of four wells
in a narrow band near the northeast corner of the site have been found to have
measureable tritium concentrations. In addition, geophysical surveys to dcter-
mine the extent of sand deposits through which the tritium is migrating were
performed. Based on these results, Phase Il planning has been completed.
Phase II will consist of approximately eight additional wells to confirm the
likely source and lateral extent of the migration. Drilling of these wells is
scheduled to begin in August. Testing of the wells should be completed in
September. Final results of the study are expe-ted by early fall 1982.

There has been local interest in the tritium migration. Newspaper accounts

and opinions have appeared in both local and county papers. At the request of
Bureau County officials, a public information meeting was held in Princeton,
I11inois, on February 18, 1982. State and Federal officials attended the meeting
to explain the situation and to discuss actions to be taken. A second public
meeting was held in Princeton by I1linois officials on June 7, 1982 to discuss
the history of the Sheffield site.

Since the tritium concentrations detected were only a small fraction of the
maximum permissible concentration established in 10 CFR Part 20, there was no
appreciable impact on public health and safety. Therefore, this event is not
considered to be reportable as an abnormal occurrence.
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