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ABSTRACT

Section 208 of the Energy Reorganization Act of 1974 identifies an abnormal
occurrence as an unscheduled incident or evenrt 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 October 1 to December 31, 1984.

The report states that for this report period, there were two abnormal occur-
rences at the nuclear power plants licensed to operate. One involved four
control rods failing to insert during testing and the other involved degraded
upper head injection system accumulator isolation valves. There was one
abnormal occurrence at a fuel cycle facility; the event involved buildup of
uranium in a ventilation system. There was one abnormal occurrence reported

by an Agreement State; the event involved an overexposure of a radiographer
trainee.

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 tion 208 of the Energy Reorganization Act of 1974 on any
abnormal occurrences involving facilities and activities regulated by the NRC.
An abnormal occurrence 1s 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-
gltod in an NRC policy statement which was published in the Federal Register on
ebruary 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 Agree-
ment States, described in this report meet the criteria for abnormal occurrence
reporting. This report covers the period from October 1 to December 31, 1984,

Information reported on each event includes: date and place; nature and
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 responsi-
bilities 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, evaluation of
operating experience and confirmatory research, while maintainirg programs for
establishing standards and issuing technical reviews and studies. The NRC's
role in regulating represents a complete cycle, with the NRC establishing
standards and rules; fssuing licenses and permits; inspecting for compliance;
enforcing license requirements; and carrying on continuing evaluations, 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.
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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
the establishment of multiple levels of protection. These multiple levels can
be achieved and maintained through regulations which specify requirements which
will assure the safe use of ~uclear materials. The regulations include design
and auality assurance criteria appropriate for the various activities licensed
by NkC. An inspection and enforcement program helps assure compliance with the
regulations.

Most NRC licensee employees who work with or in the vicinity of radioactive
materials are required to utilize personnel monitoring devices such as film
badges or TLD (thermoluminescent dosimeter) badges. These badges are processed
periodically and the exposure results normally serve as the official and lega\
record of the extent of personnel exposure to radiation during the period the
badge was worn. If an individual's past exposure history is known and has been
sufficiently low, NRC regulations permit an individual in a restricted area to
receive up to three rems of whole body exposure in a calendar quarter. Higher
values are permitted to the extremities or skin of the whole body. For
unrestricted areas, permissible levels of radiation are considerably smaller.
Permissible doses for restricted areas and unrestricted areas are stated in 10
CFR Part 20. In any case, the NRC's policy is to maintain radiation exposures
to levels as low as reasonably achievable.

REPORTABLE OCCURRENCES

Actual operating experience is an essential input to the regulatory process for
assuring that licensed activities are conducted safely. Reporting requirements
exist which require that licensees report certain incidents or events to the
NRC. This reporting helps to identify deficiencies early and to assure that
corrective actions are taken to prevent recurrence.

For nuclear power plants, dedicated groups have been formed both by the NRC and
by the nuclear power industry for the detailed review of operaling experience
to help identify safety concerns early, to improve dissemination of such
information, and to feed back the experience into licensing, regulations, and
operations.

In addition, the NRC and the nuclear power industry have ongoing efforts to
improve the operational data system which include not only the type, and
quality, of reports required to be submitted, but also the methods used to
analyze the data. Two primary sources of operational data are reports sub-
mitted by the licensees under the Licensee Event Report (LER) system, and under
the Nuclear Plant Reliability Data (NPRD) system. The former system is under
the control of the NRC while the latter system is a voluntary, industry-
supported system operated by the Institute of Nuclear Power Operations (INPO),
a nuclear utility organization,

Some form of LER reporting system has been in existence since the first nuclear
power plant was licensed. Reporting requirements were delineated in the Code
of Federa! Regulations (10 CFR), in the licensees' technical specifications,
and/or in license provisions. In order to more effectively collect, collate,
store, retrieve, and evaluate the information concerning reportable events, the
Atomic Energy Commission (the predecessor of the NRC) established in 1973 a
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computer-based data file, with data extracted from licensee reports dating from
1969. Periodically, changes were made to improve both the effectiveness of data
processing and the quality of reports required to be submitted by the licensees.

Effective January 1, 1984, major changes were made to the requirements to
report to the NRC. A revised Licensee Event Report System (10 CFR § 50.73) was
established by Commission rulemaking which modified and codified the former LER
system. The purpose was to standardize the reporting requirements for all
nuclear power plant licensees and eliminate reporting of events which were of
low individual significance, while requiring more thorough documentation and
analyses by the licensees of any events required to be reported. All such
reports are to be submitted within 30 days of discovery. The revised system
also permits licensees to use the LER procedures for various other repurts
required under specific sections of 10 CFR Part 20 and Part 50. The amendment
to the Commission's regulations was published in the Federal Rrgister (48 FR
33850) on July 26, 1983, and is described in NUREG-1022, censee Event Report
System," and Supplement 1 to NUREG-1022.

Also effective January 1, 1984, the NRC amended its immediate notification
requirements of significant events at operating nuclear power reactors (10 CFR
§ 50.72). This was published in the Federal Register (48 FR 39039) on

August 29, 1983, with corrections (48 published on September 12,
1983. Among the changes mad: were the use of terminology, phrasing, and
reporting thresholds that are similar to those of 10 CFR § 50.73. Therefore,
most events reported under 10 CFR § 50.72 will also require an in-depth
follow=up report under 10 CFR § 50.73.

The NPRD system is a voluntary program for the reporting of reliability data by
nuclear power plant licensees. Both engineering and failure data are to be
submitted by licensees for specified plant components and systems. In the
past, industry participation in the NPRD system was limited and, as a result,
the Commission considered it may be necessary to make participation mandatory
in order to make the system a viable tool in analyzing operating experience.
However, on June 8, 1981, INPO announced that because of its role as an acti e
user of NPRD system data, it would assume responsibility for management and
funding of the NPRD system. INPO reporis that significant improvements in
licensee participation are being made. The Commission considers the NPRD
system to be a vital adjunct to the LER system for the collection, review, and
feedback of operational experience; therefore, the Commission periodically
monitors the progress made on improving the NPRD system.

Information concerning reportable occurrences at facilities licensed or other=
wise regulated by the NRC is routinely disseminated by the NRC to the nuclear
industry, the public, and other interested groups as these events occur.

Dissemination includes special notifications to licensees and other affected or
interested groups, and public announcements, In addition, informaticn on
reportable events is routinely sent to the NRC's more than 100 local public

document rooms throughout the United States and to the NRC Public Document Room
in Washington, D.C.

The Congress is routinely kept informed of reportable events occurring at
Iicensed facilities,
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AGREEMENT STATES

Section 274 of the Atomic Energy Act, as amended, authorizes the Commission to
enter into agreements with States whereby the Commission relinquishes and the
States assume regulatory authority over byproduct, source and special nuclear
materials (in quantities not capable of sustaining a chain reaction).
Comparable and compatible programs are the basis for agreements.

Presently, information on reportable occurrences in Agreement State licensed
activities is publicly available at the State level. Certain information is
also provided to the NRC under exchange of information provisions in the
agreements. NRC prepares a semiannual summary of this and other information in
a document entitled, "Licensing Statistics and Other Data," which is publicly
available.

In early 1977, the Commission determined that abnormal occurrences happening at
facilities of Agreement State licensees should be included in the quarterly
report to Congress. The abnormal occurrence criteria included in Appendix A are
applied uniformly to events at NRC and Agreement State licensee facilities.
Procedures have been developed and implemented and abnormal occurrences re-
ported by t~. igreement States to the NRC are included in these quarterly
reports to Congress.

FOREIGN INFORMATION

The NRC participates in an exchange of information with various foreign govern-
ments which have nuclear facilities. This foreign information is reviewed and
considered in the NRC's assessment of operating experience and in its research
and regulatory activities. Reference to foreign information may occasionally
be made in these quarterly abnormal occurrence reports to Congress; however,
only domestic abnormal occurrences are reported.



REPORT TO CONGRESS ON ABNORMAL OCCURRENCES
OCTOBFR - DECEMBER 1984

NUCLEAR POWER PLANTS
The NRC is reviewing events reported at the nuclear power plants licensed to
operate during the fourth calendar quarter of 1984. As of the date of this
report, the NRC had determined that the following were abnormal occurrences.

84-17 Four Control Rods Fail to Insert During Testing

The following information pertaining to this event is also being reported con-
currently in the Federal Register. Appendix A (see general criterion No. 2) of
this report notes that a ii?or degradation of essential safety-related equip-
ment can be considered an abnormal occurrence.

Date and Place - On October 6, 1984, during quarterly individual control rod
scram testing for Susquehanna Unit 1, four rods failed to insert. Nine other
rods hesitated before scramming; however, they did fully scram within the time
allowed by the plant's technical specifications. Susquehanna Unit 1, which
utilizes a General Electric (GE)-designed boiling water reactor (BWR), is oper-
ated by the Pennsylvania Power and Light Company (PP&L). The plant is located
in Luzerne County, Pennsylvania.

Nature and Probable Cons%guoncos - CE-designed BWRs utilize control rods driven
n from om 0 core. During a reactor scram, the rods must be
rapidly inserted into the core against the force of gravity. To accomplish
this, as well as normal withdrawals and insertions og control rods, each
control rod drive (each control rod has its own drive) is operated by a double
acting piston which moves the control rod in and out of the core by a hydraulic
system which provides water under pressure to operate the piston. To withdraw
a rod, water under pressure is admitted to the area above the piston (to provide
the motive force), and water under the piston exits to an exhaust header. The
opposite takes place to insert a rod. Ouring normal rod insertion or withdrawal,
the system is designed to move the rod relatively slowly and movement is limited
to a short distance of travel.

Dur ing a scram, a separate set of valves functions to effect rod movement.

Each control rod drive has a scram inlet valve and a scram outlet valve., At
Susquehanna, these valves are normally held closed during reactor operation by
instrument air pressure supplied by their T-ASCO (Automatic Switch Company)
scram pilot solenoid valve (5PSV). There are 185 SPSVs installed (one per
control rod drive). The SPSVs are energized by the reactor protection system
(RPS). Upon receipt of a scram signal from the RPS, the SPSVs deenergize which
rapidly vents the air pressure from the scram inlet and outlet valves, allowing
them to open and the rod to scram.



Opening the scram inlet valve permits high pressure water to the area below the
drive piston. Opening the scram outlet valve vents the area over the drive
piston to the scram discharge volume. The large differential pressure across
the piston produces a large upper force on the control rod, giving it a high
acceleration and providing a high margin of force to overcome possible friction
within the control rod drive.

For surveillance testing purposes, test switches are provided which permit each
control rod to be scrammed individually, rather than all rods scramming upon
receipt of a scram signal from the RPS. The test switches permit control rod
testing, as required periodically by the technical specifications, without
shutting the plant down.

On October 6, 1984, with Unit 1 at 60% power, quarterly individual rod scram
testing began on ten percent of the rods (19) as required by technical
specifications. Control rod 42-23 failed to insert; the test was repeated
three times and each time the rod failed to scram. Instrument and Control
technicians investigated the problem and found that when the rod's SPSV was
physically struck, the rod scrammed. The rod was then fully withdrawn and
retested; this time the rod scrammed satisfactorily. When rod testing
continued, rod 42-39 also failed to scram. Similar to rod 42-23, when the SPSV
for rod 42-39 was struck, the rod scrammed. The licensee then decided to indi-
vidually scram the rest of the 185 rods. Two additional rods (i.e., 58-31 and
38-39) failed to scram; again, they did scram when their SPSVc were struck.
Both were individually fully withdrawn, and on retest, scrammed satisfactorily.
Nine other rods hesitated initially when tested, but did meet the required
maximum insertion time of seven seconds.

On October 7, the SPSVs were replaced on the four rods which failed to scram.
The licensee set up a task force to investigate the SPSV failures. One of the
failed SPSVs was sent to GE, San Jose, California, and another was sent to
Franklin Research Center for analysis of the failure mechanism.

On October 12, 1984, GE informed PP&L that the SPSV failed due to the disc
holder subassembly disc sticking to the seat on the valve body. The sticking
was due to a degradation of the polyurethane disc material. GE, as a product
upgrade, had changed the disc material in new SPSVs to Viton-A a few years ago.
The Viton-A material was subsequent! incorporated into ASCO spare part kits
for these valves, beginning in 1982,

Based on this information and the determination that most if not all of the
SPSVs on both units were affected, the licensee decided to shut down both

Units 1 and 2. Shutdown began on October 12; both units were in hot shutdown

on October 13. Unit 2 subsequently went to cold shutdown the same day to con-
duct unrelated maintenance. The NRC headquarters operations center was notified
of these shutdowns by the Emergency Notification System (ENS).

ASCO spare part kits containing the Viton-A disc were obtained by the licensee
and the disc holder subassemblies were extracted from the spare part kits and
installed in all 185 SPSVs on Unit 1 during October 13 through October 15, 1984,
These valves were functionally tested by observing the scram inlet and outlet
valves stroking when the individual rod test switches were actuated. Addition-
ally, individual rod testing was performed while shut down. On Unit 2, the
licensee determined that 93 of the SPSVs had been previously rebuflt in April
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A more significant finding of the NRC inspection was that during the June 13,
1984, full core scram, the four rod array containing control rods 38-39 38-43,
42-39, and 42-43, exceeded the technical specification allowable average scram
insertion time from the fully withdrawn position (notch 48) to notch 45 The
two slowest rods (i.e 38-19 and 42-39) of the four rod array were two of the
four which failed to insert on October 6, 1984: this is a precursor to the
October 6, 1984, event Even though the computer printouts of the June 13, 1984
scram data had specifically indicated that this rod array exceeded technical
specification average scram insertion time, the licensee failed to note this
when the printouts were reviewed during control rod surveillance scram testing
on June 25, 1984 This discrepancy was missed both by the individual performing
the surveillance and hy the supervisor who reviewed the completed surveillance

The safety significance of the October 6, 1984 event was the reduction in the
required "extremely high probability" of shutting down the reactor in the event
of an anticipated operational occurrence This is evidenced by the following

1 During single rod scram testing, four control rods failed to insert, and
nine others hesitated before scramming, due to a common mode failure of the
SPSVs There was a potential that the common mode failure aspect could have
caused a significant number of control rods to be inoperable The mechanism
that could have possibly identified the problem earlier, the surveillance proce
dure, was not properly reviewed, and therefore the precursor event on June 13
was not recognized and investigated

l tven though the plant has backup scram valves, at the time of the event
the condition of the valves was not known since ¢ 1 not been tested since
before the plant originally started ui Ouring the preoperational testing of

Unit 1, the time to depressurize the air header for each ba kup scram valve was
43.3 second ind 28.21 seconds, respectively The backup scram valves are not

\

inc luded technical specification required surveillance testing In response

to an unrelated i1ssue, however, the licensee intends to test these valves or a
refueling interval basi i lthough they have not yet been retested since the
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The lTicensee is continuing its investigation to determine the
source/origin of the contaminants found in the CRD instrument
veillances and shutdowns, conducted since the various plant m
made, have shown the reactor scram systems have performed sat
both Units 1 and 2 The licensee's responses to the NRC Re
Action Letter are contained in letters dated November 19,
January 9, 1985 (Ref. 3)

After the licensee discovered the administrative error whict
SOV vent and drain valve 18-month operability test being over:
15 months, the licensee conducted a 100 percent documentatior
that no other similar administrative errors were present
tracking system. No other deficiencies were found The

the surveillance documentation forms to emphasize the date
surveillance was performed rather than the date of the form a
time surveillance documentation auditor position These act
to reduce the potential for incorrect data entries in the
computer system

NRC - As previously mentioned, NRC headquarters was not t

a8 & ENC » 100 i ’ .

via an ENS call on October 12, 1984, of the defective SPSVs and t

decision to shut down Units 1 and 2 On October 15, 1984, at the
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An enforcement conference was hel 3t NRC Region I November 3( . 1984,
between NRC and licensee personnel to discuss the ults of the NRC special

safety inspection, and the status of the licensee's actions associated with the

NR( Q‘,‘(; ( | \'firmatory Actior Letter Confere jetal were forwarded to
the licen in an NRC Region I letter dated Janua 10, 1985 (Ref. 5)

Al

Region forwarded a Notice of Viola 'y to the licensee on January 4

J

(Ref. 6). The violat in \d the failure of the licensee to recognize,
during a control rod scramming sury land st on June 25, 1984, that tech-
nica specification requ 1ts 10 fo /erage scram insertion time
to notch position 45 | " 4] d . . » nce the licensee failed
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Figure 1 Simplified Piping and Instrumentation Diagram (McGuire Upper Head Injection System)
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April 25, 1984 modification described above because automatic closure of the
accumulator isolation valves could no longer occur.

The lTicensee checked Unit 2 and found that the set points also were erroneously
set (since February 1983) The cause of the incorrect set points for both Units
was due to an engineering error in the calibraticn procedure which established
the set points. The licensee set the set points correctly and revised the
appropriate procedures to prevent recurrence.

This violation of plant technical specifications was included in the NRC enforce-
ment action described above (Ref. 10)

On March 22, 1985, the NRC forwarded Inspection and Enforcement Information
Notice No. 85-23 (Ref. 11) to all nuclear power reactor facilities holding an
operating license or a construction permit to alert them of various problems
experienced at the McGuire nuclear power facility in regard to inadequate sur-
veillance and post-maintenance and post-modification system testing

Unless new significant information becomes available, this incident is considered
closed for purposes of this report

FUEL CYCLE FACILITIES
(Other than Nuclear Power Plants)

NRC is reviewing events reported by these licensees during the fourth calen-

quarter of 1984. As of the date of this report, the NRC had determined that
following was an abnormal occurrence

19 Buildup of Uranium in a Ventilation System

The following information pertaining to this event is also being reported con-

currently in the Federal Register. Appendix A (see Example 10 of "For A1l Li-

censees’ ) of this report notes that a major deficiency in design, construction

or operation having safety implications requiring immediate remedial action can
be considered an abnormal occurrence

Date and Place - On October 5, 1984, Nuclear Fuel Services, Inc. (the licensee)
notified the NRC that an excessive buildup of uranium had been discovered in the
new ventilation system (including a scrubber) of the scrap recovery facility at

their plant located near the town of Erwin, Tennessee

Nature and Probable Consequences - Operation of the new ventilation system for

the scrap recovery facility began in March 1983. This system was designed to

reduce the level of radioactive effluents and projected offsite doses. Within
three months of startup, however, the licensee noted higher than expeced levels
of uranium-235 being accumulated in the ventilation system venturi scrubber

and established action limits for the accumulation. In July 1983, a heat ex-
changer was removed which was later found to contain several hundred grams of
uranium-235
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Cause or Causes - The two principal factors contributing to the overexposure
were (1) the trainee was performing industrial radiography without the direct
supervision of an authorized instructor, and (2) a survey meter, which would
have indicated that the source was not in the shielded nosition, was not used.

Actions Taken to Prevent Recurrence

Licensee - propriate corrective actions will be required in response to vio~
P — . .
lations the State Agency

Louisiana Nuclear Energy Division - The State Agency investigated the event.
Appropriate violations were cited for the excessive exposure and for the radi-
ographer trainee performing radiography without direct supervision by an au-
thorized instructor. Additionally, because the incident resulted in an injury
a penalty of $5,000 was assessed.

This incident is closed for purposes of this report
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U. 5. Nuclear Regulatory Commission, Inspection and Enforcement Informa-
tion Notice No. 85-23," Inadequate Surveillance and Postmaintenance and
Postmodification System Testing," March 22, 1985.*

Letter from James M. Taylor, Director, NRC Office of Inspection and
Enforcement, to C.W. Taylor, President, Nuclear Fuel Services, Inc

forwarding (a) Notice of Violation and Proposed Imposition of Civil
Penalty, and (b) Order Modifying License, Docket No. 70-143, February 21,
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TMI-2 A(1VV‘M‘V1 Panel Mow*!;f\g-

The Advisory Panel for the Decontamination of Three Mile Island Unit 2 (Panel)
met on October 11, 1984 in Harrisburg, Pennsylvania At this meeting the Panel
reported on issues relative to the TMI-2 cleanup effort contained in specific
TMI-1 restart NRC Commission Meeting transcripts The licensee presented a
briefing on the proposed removal of the reactor pressure vessel plenum and
other activities to be accomplished prior to commencement of fuel removal

The Panel also met on November 8, 1984 in Lancaster, Pennsylvania At this
meeting the Panel received reports from the licensee and U.S5. Environmental
Protection Agency on the results of onsite and offsite krypton-85 monitoring
during the reactor pressure vessel head !11ft operation The Department of
Health. Commonwealth of Pennsylvania, presented a summary of health related
studies conducted in the vicinity of the TMI site since the accident The
licensee also briefed the Panel on their investigation regarding misadjustment
of the brakes on the reactor building polar crane

The Panel's newest member, Joseph J. DiNunno, attended this meeting Mr. DiNunno,
an independent consultant, s B.S. and M. S. degrees in Electrical Engineering
from Pennsylvania State Uni st and the University of Maryland, respectively

He is a resident of Annapolis, Maryland, and replaces DUr. Henry Wagner, also a
Maryland resident, w! has resigned from the Pane

Future reports will be made as appropriate

"v:,,\J' wal Crack in Vent Header Inside BWR Containment Torus

This abnormal occurrence was originally reported in NUREG-0090 Vol /. N 1,
“"Report to Congress of Abnormal Occurrences January-March 1984.°' It 1

S Up
dated as fo!lows

As discussed in the previous report, n rebruary 3. 1984 a ?V'V'uu(‘?r wall crack

was discovered I1n the vent header within the containment tor

s which degraded
Power Company's

Hatch Unit 2, a boiling water reactor (BWR) located in Appling County, Georgia
The event raised a possible generic concern for other BWR plants which utilize

simiiar containment and 1nerting system lesign

the containment pressure suppressior apability of Georgia

Inspection and Enforcement Bulletin Nc B4-01 (Ref B~1). dated February 3
1984, was i1ssued to all BWRs with operating licenses or onstruction

> §

'

permits

with operating licenses in cold shutdown
and with primary containments similar to the Hatch containment (Mark 1) perform
inspections as to the condition of their vent headers and report the results to

The bulletin reqguested that facilitie:

NR( All applicable licensees made the required inspections; no cracking or
relevant indications were found Ihe NRC closed out the bulletin

On March 5, 1984. IE Information Notice No. B4-17 (Ref. B-2) was sent to all

Z2) Lo
reactor facilities with operating licenses or construction permits t y lert
vhem to possible problems associated with cooling components to below their nil

ductility temperatures with liguid nitrogen The Notice also advised |licensees

aind applicant )f potentially similar problems associated with the use of other
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