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deficiencies in the LERs evaluated. It was determined that the overall
quality of LERs was good; however, there were a number of generic deficiencies
that indicated that additional guidance on the preparation of LERs was needed
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report summarizes the methodology and conclusions of the study performed by
EG&G and provides associated staff guidance to satisfy the requirements
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would be appreciated. Please forward any comments to me by July 15, 1985.
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ABSTRACT

This report describes an evaluation of an industry-wide sample of Licensee
Event Reports (LERs) that was conducted to determine whether or not these LERs
were prepared in accordance with the requirements set forth in 10 CFR 50.73.

The study was performed by the staff of the Idaho National Engineering Labora-
tory (INEL). This evaluation indicated that although the overall quality of the
LERs was good, many LERs failed to meet all of the requirements. This report
presents the methodology that was used to evaluate the LERs, the conclusions
reached concerning problem areas in the reports, and suggestions as to how the
overall quality and completeness of reports can be improved.
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SUMMARY

Background

On January 1, 1984, a new Licensee Event Report rule (10 CFR 50.73)1 became
effective. In order to determine whether licensees were preparing LERs in ac-
cordance with the requirements of this new rule. an evaluation of an industry-
wide sample of 415 LERs was performed. EG&G Idaho, Inc. performed the analysis
for the Nuclear Regulatory Commission's Office for Analysis and Evaluation of
Operational Data. The evaluation was focused on determining if there were re-
curring problems or deficiencies in the quality and completeness of the LERs.

As a result of this evaluation, problems and deficiencies were identified that
prompted a number of recommendations to enable the licensees to prepare LERs in
a more complete and consistent manner.

Methodology

The methodology used to conduct the evaluation of the 415 LERs consisted

of defining a minimum set of criteria based on 10 CFR 50.73(t), the appropriate
sections of NUREG-1022.2 and Supplement 1 to NUREG-1022. The content of each
LER was then evaluated against these criteria. Based on these criteria, the
analysts were able to identify the most frequent deficiencies involving the
text, abstract, and coded fields.

Summary of Results

The results obtained from the process of evaluating the LER sample are
presented, primarily in terms of the number and type of deficiencies identi-
fied during the evaluation of each LER. The most frequent deficiencies are
presented in tabular form, and possible reasons for them are discussed. This
list of deficiencies prompted a number of recommendations presented in this
report.




Recommendations

Two categories of recommendations are presented: (a) those that may
necessitate changes to the licensees' training and review procedures, and (b)
those that should require no changes to licensee procedures.

The suggested training and review procedure changes would have to be
evaluated by each licensee in order to determine whether a deficiency exists
based on how the licensee's (or utility's) LERs compare with the list of most
frequent LER problems. However, no matter how well a licensee perceives its
present procedures and methods for preparing LERs, the data indicate that bet-
ter training and review procedures are necessary for the long-term goal of
better quality LERs.

The second set of recommendations consists of a 1ist of preparation guide-
lines, a text outline, and an outline checklist. The merits of these tools
should be easily recognized. These recommendations are in the form of working
documents that can be reproduced and provided to each person responsible for
preparing and reviewing LERs. Their use should help licensees to prepare LERs
that (a) meet all the requirements of the new LER rule, and (b) are consistent
with others being prepared throughout the industry.



AN EVALUATION OF SELECT NSEE_EVENT REPORTS
PREP. PUR T0 10 CFR 50.73 I

1. INTRODUCTION

In an effort to evaluate and improve (as necessary) the quality and com-
pleteness of the Licensee Event Reports (LERs) being prepared under the new LER
rule (10 CFR 50.73) that became effective January 1, 1984, an industry-wide
sample of 415 LERs was selected and evaluated against the criteria contained in
10 CFR 50.73(b). This evaluation was performed at the Idaho National Engineering
Laboratory by EGAG Idaho, Inc. for the Nuclear Regulatory Commission's Office
for Analysis and Evaluation of Operationa)l Fata. The results of this evaluation
prompted this report, which addresses only the quality and completeness of the
information contained in the LER sample, and not the question of whether the
licensees are reporting all events that are required to be reported. In addi-
tion, this report does not address the technical accuracy or completeness of the
LERs in terms of what actually took place during the event., While most utilities
are attempting to comply with the requirements of 50.73(b), NUREG-1022, and Sup~
plement No. 1 to NUREG-1022, the number of errors and deficiencies noted during
the evaluation indicate that additional guidance and recommendations could be of
benefit to the industry.

The body of this report contains three major sections: (a) & description
of the methodology used to evaluate the LER sample, (b) a discussion of the re-
sults, and (c) recommendations for ‘mproving the overall quality and complete~
ness of LERs. The methodology section presents the details covering selection
of the LER sample and the rationale and criteria used to evaluate each LER.

The results section focuses on the major errors and deficiencies fdentified
during the evaluation process. The recommendation section presents guidance
concerning the licensee's training and review process and the merits of using
a 1ist of guidelines, a text outline, and an outline checklist,

The appendices provide: (a) a 1ist of LERs used in the sample, (b) the
1ist of preparation guidelines, (c) the text outline, (d) the text outline



checklist, and (e) examples of wel] written LERs that have been submitted by
licensees.

The objective of this report is to present the details of the LER evalua-
tion in a manner that would enable licensees to learn by reviewing the mistakes
that are most commonly made during LER preparation. Not only will licensees
find it easier and faster to write a quality report, but the industry as a whole
will benefit by gaining more of the information necessary to identify, evaluate,
and correct industry-related problems.



2. METHOD OF EVALUATION

The objective of this evaluation was to assess the content of up to five
LERs from each licensee in comparison to NRC requirements and determine improve-
ments to the reporting process. In order to meet this goal, 415 LERs suhmitted
to the NRC and subsequently transmitted to EG&G Idaho, Inc. were selected for
review. The scope of the evaluation did not allow comparison of the LER to an
independent account of the event. The evaluation was limited to reviewing the
LER content against the requirements of the new rule. Further, no attempt was
made in this evaluation to determine if events are going unreported.

2.1 Sample Selection

A set of five LERs, if available, for each operating nuclear power plant
was selected using the following initial guidelines:

1.  The event date should be, if possible, between April 1, 1984 and
September 30, 1984,

2. Each set was to include, if possible, at least one LER involving
a. A reactor scram from above one percent power, and
b. An actuation of an engineered safety feature.

3.  Each set, if possible, should address a variety of events.

4. Voluntary Reports ( e.g., informational reports) were not selected.

Some Special Reports were selected, but only if these reports met
another requirement for reporting.

At the time the initial selection was made, the EG&G files did not contain
all LERs for the sample period; therefore, some plants did not have sufficient
LERs available for a set of five LERs. LERs continued to be received during
the time that the evaluation of the initial sample was being conducted. The
analysts expected that enough new LERs would be received by the completion of




the evaluation of the initial sample, so that each plant would have a full set
of five. This was not the case, however, as some plants stil]l had not submitted
enough LERs to meet the initial goal. Only 15 additional LERs were available,
50 the initial set of guidelines were relaxed as follows:

1. LERs with an event date later than September 30, 1984 were selected.

2. If more LERs were needed, LERs with event dates as early as March 1,
1984 were selected.

3. If sti)] more LERs were needed, LERs involving events similar to other
events in the sample were selected.

This change in guidelines resulted in 20 additional LERs producing a total of
415 LERs.

Out of 88 operating nuclear power plants, 78 plants had a sample of five
LERs per plant. One plant did not have any LERs on file and another had filed
only one voluntary report. Appendix A contains a complete list of the final LER
sample listed by licensee.

2.2 Basis for Evaluation

The evaluation process was broken into four categories. The first item
evaluated on each LER was the narrative description (referred to in this report
and on NRC Ferm 366A as Text), the second was the abstract, the third item was
the title, and the last encompassed all other fields on the reporting form (NRC
Form 366). The text requirements are outlined in Paragraphs 50.73(b)(2) through
50.73(b)(6) of the new rule while the abstract requirements are specified in
Paragraph 50.73(b)(1). The rule itself does not specifically state the require-
ments for a title; however, guidance concerning the title is presented in
NUREG-1022. A1) other fields were reviewed primarily to determine if they were
filled in correctly; comments were made concerning errors in these fields.

The analysis was not done according to a strict set of rules, but instead
was based on sub‘ective evaluations. Even though this report was based on a




subjective evaluation, the analysts realized that an element of consistency was
necessary. To obtain this goal, a set of guidelines was developed, so that
consistency between analysts would be maintained. Following are the descrip-
tions of the guidelines developed for evaluating the text, abstract, and title.

2.2.1 Basis for Evaluation of Text

The new rule requires that the LER text be written in sufficient depth so
that knowledgeabie readers conversant with the design of commercial nuclear
power plants, but not familiar with the details of a particular plant, can
understand the complete event. Characteristics of a plant that are unique and
that influenced the event, favorably or unfavorably, should be described. Li-
censees should describe how system, component, and operating personnel perform-
ance affected the course of the event. This description should be sufficiently
detailed so that no unanswered questions are left in the reader's mind. The
text should also describe the event from the perspective of the operator. For
example, what the operator saw, did, perceived, understood, or misunderstood
during the event. Specific information that should be included, as appropriate
for the particular event, is described in paragraphs 50.73(b)(2)(ii) through
50.73(b)(6). The analysts' assessment of these paragraphs will be discussed
in the following sections.

The text analysis was broken into three categories. The first was an over-
all subjective evaluation of the quality of the text content. The second was a
subjective evaluation of how well 10 CFR 50.73 was met concerning cause and
corrective actions, and the third was an evaluation of how well the report met
the minimum requirements of 50.73. The remainder of this section details the
basis for each of these categories.

2.2.1.1 Quality of Text Content. The text should describe the course of
the event, so that an understandable sequence of occurrences evolves in the
reader's mind. The LER should address all pertinent points that affected the
course of the event. For each point addressed, enough detail should be provided
to explain the significance of the point without raising additional unanswered




questions. The analysts categorized the LER discussion as either: (a) thoroughly
explained, (b) understandable, (c) vague, or (d) unclear. The analysts also
looked for contradictions and/or conclusions that were not supported by suf-
ficient facts.

2.2.1.2 Cause and Corrective Actions. The text is required to include
cause(s) [Paragraph 50. 73(b)(2)(ii)(D)] and corrective action(s) [Paragraph
50.73(b)(4)]. For this requirement, the analysts were looking for more than
general statements. Not only should the immediate cause(s) be given, but also the
root cause(s) and intermediate cause(s), when appropriate. If a root cause could
not be determined, the steps taken during the attempt to determine the root
cause should be discussed. A discussion of the steps is useful for providing
insights into the possible cause of the event. The analysts were looking for
similar details in relation to corrective actions. In particular, the analysts
looked for a discussion of all corrective actions taken to prevent recurrence
in the future. If the licensee does not determine the root cause, the correc-
tive actions taken may not prevent recurrence. Thus, causes and corrective
actions are closely related as illustrated in the following example for an
Emergency Core Cooling System (ECCS) which failed to provide water to the core:

(" Immediate cause--valve in an ECCS failed to open

0 Intermediate cause--binding of the valve stem

0 Intermediate cause--corrosion of the valve stem

0 Intermediate cause--no lubrication on the valve stem

0 Root cause--valve not included in the lubrication procedure

0 Immediate corrective action--realign valves to use a different
ECCS

0 Planned corrective action (repair)--repair and lubricate valve
stem



0 Planned corrective action (prevention)--change lubrication
procedure to include the valve,

As this example shows, the root cause is the cause which, when corrected, mini-
mizes the probability of recurrence of the problem. Without determining and

correcting the root cause, the valve stem would probably corrode again. In the
above example, corrective actions would be insufficient if the valve stem were

only

repaired and lubricated.

2.2.1.3 Minimum Reguirements of the Rule. The rule requires that the nar-

rative description include the specific information of Paragraph 50.73(b)(2)(i1)(A)
through 50.73(b)(6) as appropriate for the particular event. The evaluation con-
sidered the physical presence and the relative importance assigned to each require-

ment.

Following are specific comments about each requirement of the rule:

Paragraph 50.73(b)(2)(ii)(A)--Plant operating conditions before the event.

In general, the plant power level was considered minimally sufficient to

meet the requirement of this paragraph. A statement that the plant was
producing power would be inadequate if the specific power level was not men-
tioned. Reference to numerical operating modes was not considered acceptable
without a brief explanation of the mode number (e.g., hot shutdown, refueling
outage). Additional data such as pressure and temperature may be required
depending on the event.

Paragraph 50.73(b)(2)(ii)(B)--Status of structures, components, or systems
that were inoperable at the start of the event and that contributed to the
event. Comparison of the LERs to an independent description of the event

was beyond the scope of the LER evaluation. As a result, there was no way of
knowing what data should have been included in the report; therefore, if in-
operable equipment was not mentioned in the report, it was assumed that the
requirement of this paragraph was not applicable to this event.

Paragraph 50.73(b)(2)(i1)(C)--Dates and approximate times of
The licensee should provide more than just the date and initial time of
an event. For events which appeared to occur over several days, additiona)




dates were expected; however, a single date was acceptable for an event
that occurred in a single day. The analysts were also looking for times
to be given for various occurrences during the event; for example, the
time of a reactor trip and the time the plant reached a safe and stable
condition after the trip. In addition, the times when systems became
inoperable and were subsequently returned to service were of particular
importance. Sufficient times and dates should be included so that the
reader can visualize a time history for the event.

Paragraphs 50.73(b A -=The cause of h nent or sys fail-
ure or personnel error, if known; 50.73(b)(2)(11)(E)-~The failure mode,
mechanism, and effect of each failed component, if known. These two
paragraphs are discussed togethe~, because of the close relationship be-
tween cause, failure mode, mechanism, and effect. Confusfon exists in
defining these terms, especially the a‘~tinction, if any, between cause
and mechanism. Depending on the source, 'mechanism" may either be defined
as the process or physics that led from an operational component to a
failed couponont3 or may be defined as the "immediate causo“‘ as shown in
the valve failure example in Section 2.2.1.2. Since mechanism can be
defined as "immediate cause," the definition of "cause" required in Para-
graph 50.73(b)(2)(11)(D) may be unclear. As the valve failure example
demonstrates, there can be many levels in a failure sequence which can

be interpreted as "cause." For purposes of this evaluation, the "cause"
required in Paragraph 50.73(b)(2)(11)(D) means the "root cause" and
"intermediate causes." Additionally, the "mechanism” required in Para-
graph 50.73(b)(2)(11)(E) means the "immediate cause."

Failure mode and effect add to the confusion because of their close re-
lationship to cause and mechanism. The "failure mode" can be defined as
an undesirable state of a system or component, and the "effect" may be
defined as the consequence or major concern resulting from the failure.

In our example, a valve failing to open resulted in a "failure mode" for
an ECCS; namely, its failure to deliver water to the core. The "effect”
of the ECCS could be a potential core temperature transient if alternate
means of cooling are not provided. The example would now look as follows:

10



. Effect--no core cooling from the affected ECCS

- Failure mode--no water delivered to the core from the ECCS

. Immediate cause--valve in the ECCS failed to open

. Intermediate cause--binding of the valve stem

- Intermediate cause--corrosion of the valve stem

- Intermediate cause--no lubrication on the valve stem

. Root cause--valve not included in the lubrication procedure.

The designation of failure mode, effect, and immediate cause thus depends
on whether a discussion is focusing on a system, subsystem, or component.
Further discussions of these terms are available in References 3 and 4.
Note that in describiig = failure or an entire event, a logical progres-
sion would include a diicussion of effect (no flow) to explain the
immediate corrective actions. Likewise, the immediate cause, inter-

mediate causes, and root cause should be presented to justify the choice
of long term corrective actions,

Paragraph 50.7 11)(F)==T r ntification
n fon 1§ {fier f h r
f 1 R. This initial evaluation did not independently

verify the Energy Industry Identification System (EIIS) codes but merely
verified that codes were provided where necessary.

Par 7 11 ~=For fall f \ 1tip)

f 1 | r \

affected. As stated earlier, comparison of the LERs to an independent
description of the event was beyond the scope of this LER evaluation. For
evaluation purposes, there was no method available for consistently deter-
mining what data should have been included in the report;, therefore, if

11




multiple functions were not mentioned, it was assumed that the requirements
of this paragraph were not applicable to the event,

P 7 11)(H)=~For fail in of
i | i f ime f

i f fail il rvi

If the licensee did not directly address an elapsed time from the
discovery of a train failure unti] the train was returned to service, but
the dates and times were included for all occurrences discussed in the
LER such that the duration of a train failure could be determined, the
analysts considered this sufficient to satisfy the requirements of this
paragraph. Many times licensees did not state whether or not the failure
of a specific system, component, or a personnel error rendered a train of
a safety system inoperable; therefore, the analysts were not always able
to ascertain whether a train was inoperable. This situation was considered
a deficiency. Note, that the word "failure" as used in this paragraph
means anything that would render a train of a safety system inoperable,
including personnel error. For example, an improper valve lineup was
considered a fallure for this paragraph.

Paragr 7 | oo f di r
system failure or procedural error. The LER should include a description of
the systematic process which led to the identification of the principal oc
currences. Even though more detalls were believed to be required the ana-
lysts accepted key words and phrases such as:

While we were testing .
*  During an investigation of . ., .

= While hootin
*  During & supervisory tour . . .

*  Was observed by personnel .

12




Par ’ i1 - r ff r

of the event, includi r_error ral deficiencies, or both
that contributed to the event. This paragraph requires the identification

of actions which affected the event positively as well as negatively. The
discussions of negative actions are beneficial to aid others in avoiding the
same mistake. Likewise, a discussion of proven positive actions may aid
others if they experience a similar event. Pesitive actions may include any
immediate corrective actions that were taken such as those that may have pre-
vented a scram or an undesirable system actuation. Negative actions may in-
clude any operator errors, procedural deficiencies, or both that contributed
to the event. A general statement that all personnel performed as required
was not considered to have met the requirements of the paragraph. As a
minimum, the LER should contain statements such as "the operator opened the
bypass valve" or "the operator verified that the residual hcat removal system
was in operation "

r L3 i1 .o |
shall discuss:

(1) Whether the error was a cognitive error (e.g., failure to recognize
the actual plant condition, fallure to realize which systems should
be functioning, failure to recognize the true nature of the event) or
a procedural error,

(11) Whether the error was contrary to an approved procedure, was a direct
result of an error in an approved procedure, or was associated with
an activity or task that was not covered by an approved procedure;

(111) Any unusual characteristics of the work location (e.g., heat, noise)
that directly contributed to the error; and

(1v) The type of personnel involved (1.e., contractor personnel, utility-

Iicensed operator, utility nonlicensed operator, other utflity
personnel . )

13



Although this paragraph specifically requires information concerning
personnel error, the requirements also include the need for information
concerning procedural deficiencies. There is a range of definitions of
cognitive error, procedural error, and procedural deficiencies; and how the
terms are related. For this requirement the terms procedural error and
procedural deficiency were usad interchangeably. The requirements of this
paragraph were assumed to apply if a personnel error or procedural error
was efther stated or implied in the LER.

Paragraph 50.73(b)(2)(11)(J)(2)(1) requires a discussion as to whether the
personnel error was cognitive or procedural. A cognitive error is a per-
sonne! action that is perceived to be correct prior to initiation (i.e.,
an unintentional human error). A procedural error is as an error in an
approved procedure that was not recognized while following the procedure.
(Note: Following a procedure incorrectly was considered a personnel error
and not a procedural error.)

Paragraph 50.73(b)(2)(11)(J)(2)(11) asks for details concerning the
cognitive or procedural error. For personnel error the report should
discuss whether the error was contrary to an approved procedure or not
covered by an approved procedure. For a procedural error, a discussion
should be provided detailing the deficiencies within the procedure that
caused the error,

Paragraph 50.73(b)(2)(11)(J)(2)(111) asks for a description of additiona)
conditions affecting personnel performance; however, comparison of the
LERs to an independent description of the event was beyond the scope of
the LER evaluation. If any unusual characteristics of the work location
were not mentioned, 1t was assumed in this evaluation that the requirement
of this paragraph was not applicable.

Paragraph 50, 73(b)(2)(11)(I)(2)(1v) requires a description of the type of
personne! involved in the event (e.g., contractor personnel, utility
licensed or nonlicensed operators or other utility personnel).




Paragraph 50.73(b)(2)(ii1)(K)--Automatically and manually initiated -afety
system responses. This paragraph means that the licensee mu:t provide
details concerning the responses of any automatic or manual safety system
actuations that occurred during the event. A general statement that all
safety systems operated as planned was considered inadequate unless Lhis
statement was accompanied by a 1ist of safety systems that actuated during
the event. The details of why and when these systems were actuated shouid
be included in the discussion.

Paragraph 50.73(b f1)(L)=-T nufacturer and model number (or other
identification) of each component that failed during the event. The LER
should include the manufacturer and the mode! number of each component
that failed during the event. I¥ the licensee supplied any identification
that uniquely identified the component so that other licensees or utili-
ties could determine whether or not they had the same component, this
requirement was considered fulfilled.

Paragraph 50.73(b)(3)-~An assessment of the safety consequences and impli-
cations of the event. This assessment must includz the availability of

other systems or components that could have perforned the same function as
the components and systems that failed during the event.

The LER should include specific details cuncerning any safety consequences
or ‘mplications or specific reasons why there were none. For example, de-
tafls such as the availability of a redundant system ird/or component, or
references to the plant safety analysis should be included to cupport such
conclusions. General statements such as the "health and safety of the

public were not affected” or "this event caused no safety consequences or
fmplications" are not adequate to meet the reuuirements of this paragraph.

The analysts considered it inadequate to state that "this event had no
safety significance because the plant was ‘utdown." The safuty assess-
ment should include the implications of the event had it occurred during
other plant conditions, especially power operations, that may have made

15



the event more severe. As a minimum, the basis for deciding that a com-
parable event could not occur at power should be provided.

o  Paragraph 50.73(b)(4)--A description of any corrective actions planned as
a result of the event, including those to reduce the probability of similar
events occurring in the future. Since this paragraph requires discussion
of corrective actions planned as a result of the event, the discussion
required by this paragraph should focus on planned corrective actions.
Immediate corrective actions taken to terminate the event should have been
discussed under manual and/or automatic safety system actuations or under
operator actions. Planned corrective actions can be thought of in two
parts: (a) actions necessary to repair the failed component and (b) actions
necessary to prevent recurrence of the failure or similar failures.

In the example discussed in Section 2.2.1.2, repairing and lubricating the
valve stem would be a necessary corrective action for repair but would not
prevent recurrence of the failure. The planned corrective action that
would prevent recurrence is changing the lubrication procedure to include
the failed valve. (Note: It may also be appropriate to determine whether
other valves also need to be included in the lubrication procedure.) The
planned corrective action to prevent recurrence can only be determined
after determining the root cause of the occurrence.

o  Paragraph 50.73(b)(5)--Reference to any previous similar events at the
same plant that are known to the licansee. Comparison of the LERs to an
independent description or a search of previous LERs to identify similar
events was beyond the scope of this evaluation. While it may be difficult
for the licensees to identify previous similar events, references to known
previous similar events at the respective plant are required. For the pur-
poses of this requirement, when no reference was made to previous similar
events, this requirement was assumed to be inappropriate.

o  Paragraph 50.73(b)(6)--The name and telephone number of a person within
the licensee's organization who is knowledgeable about the event and can

provide additional information concerning the event and the plant's
characteristics. The guidance in NUREG-1022 indicates that the name and
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telephone number provided in Item (12) of the LER form is sufficient to

meet this requirement

2.2.2 Basis for Evaluation of Abstract

The basis for evaluation of the abstract is derived from the requirements
in 10 CFR 50.73(b)(1) and NUREG-1022. The abstract discussion should be a
brief, concise summary of the LER text, and should meet the following require-

ments:

Includes the cause of each major occurrence within the event

Includes a brief description of major responses to the event such as

plant, system/component, and personnel responses.

Includes a brief description of the root causes of the occurrences
in the event.

Includes a brief description of the corrective actions taken during

the event and planned as a result of the event.

Is written in a clear, logical, and understandable manner.

The use of EIIS codes in the abstract is not encouraged because of the
size limitation imposed on the abstract.

A licensee is permitted to submit an LER with only an abstract, as long
as the abstract contains all appropriate data required by 10 CFR 50.73(b)(2)
through 10 CFR 50.73(b)(6) and does not exceed the 1400-character limit. Few
events, however, are so simple that the event description would not exceed
the 1400-character limit. The abstract was evaluated twice for LERs with only
abstracts. First the abstract was evaluated as a text. The abstract was then
evaluated a second time in light of the requirements mentioned above.




2.3 Use of Acronyms and Plant Specific Designations

Undefined acronyms in the text or abstract usually make the discussion
more difficult to understand. Although an acronym does not need to be defined
on each usage, an acronym should be defined on the first usage in both the
abstract and text. Undefined acronyms should not be used in the title.

Use of plant specific designations such as CV-25 for a control valve or

AF-P-2 for an auxiliary feedwater pump should be accompanied with a brief
description of the component function on the first usage.
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3. SUMMARY OF RESULTS

The results obtained from the process of evaluating an industry-wide sample
of 415 LERs are presented below. These results are presented primarily in terms
of the number and type of deficiencies (and possible reasons for same) identified
during the evaluation of each LER.

As was explained in the methodology section, in order to determine the
most frequent deficiencies it was necessary to evaluate each of the LERs against

the requirements presented in 10 CFR 50.73(b).

3.1 Text Deficiencies

Table 1 presents the most frequent text deficiencies encountered based on
the evaluation of the 415 LERs. This table presents: fa) a brief narrative
description of each text deficiency noted by the analyst, (b) a reference to
the specific paragraph of 10 CFR 50.73 which describes the text requirement,
and (c) the number of deficiencies. While it is not possible to ascertain the
precise reasons for these deficiencies by simply evaluating the LERs, one
reason for some of them may be that some of the licensees interpreted the text
requirements in a different manner than the analysts. Other possible reasons
will be noted in the discussion of the various deficiencies, where appropriate.

The 162 deficiencies involving a failure to include dates and times of
occurrences are divided into three distinct categories. Most licensees provided
a date and time that coincided with the start of the event; however, many
licensees failed to provide times (and in some instances dates) for major
"occurrences" discussed within the event. It is appropriate to provide a date
and time for the discovery (or start) of the event (e.g., on March 31, 1984 at
1920, Valve F-012 failed to open during an ECCS actuation), but it is also
necessary to provide the times for other major occurrences such as the time
(a) auxiliary systems were initiated, (b) the reactor was stabilized in a safe
condition, and (c) the time that inoperable systems were returned to service.
By providing these times and dates, the reader can properly follow the sequence
of occurrences.
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TABLE 1

Most Frequent Text Deficiencies

Description of Deficiencies

50.73§b)g22gfi)ng--The Energy Industry Identi-
ication System component furction identifier
and/or system identifier for each component

or system was not included

50.73§bz§2)§iiQQCQ--Failure to include dates
and/or times

a. Dates were included but times were not

b. Dates and times were not included
g. Times were included but dates were not
50.73(b)(3)--An assessment of the safety conse-

consequences and implications of the event was
not included or was lacking detail

50.73(b)(4)--A description of corrective actions
planned as a result of the event including those
to reduce the probability of similar events

occurring in the future was not included or was
lacking details

50.73;b2§22§ii2§L2--The manufacturer and/or model
n r of each failed component was not included

50.73(b)(2)(ii)(J)(2)--For each personnel error the

1icensee:

a. 50.73(b)(2)(ii)(J)(ii1)--Failed to include
enough informaticn to determine if the
personnel error was contrary to an approved
procedure, or was an activity or task that
was not covered by an approved procedure

b. 50.73;b2§2£§iiQnggzzgiv)--Failed to
ndicate the type of personnel involved
c.  50.73(b)(2)(ii1)(J)(2)(i)--Failed to include

enou nformation to determine whether the
error was cognitive or procedural

50.73§bE§22§iingz--Plant operating conditions
efore the event were not included
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Number of s
Deficiencies

Subtotals Totals
259

162
92
52
18

145

117

109

94

35

21
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TABLE 1 (Continued)

Number of a
Deficiencies
Description of Deficiencies Subtotals Totals
50.73§b§§225112;5)--Failure to include failure 59
e and/or mechanism and/or effect of the failed
component
a. Mechanism was not included 48
b. Effect was not included 10
€. Failure mode was not included 1
50.73;b2§2;§ii2§12--The method of discovery of 55
component failure, system failure, or procedural
error vas not included
50.73(b)(2)(ii)(N)--The cause of each component 48
ailure, syster failure, or personnel error was
not included
50.73‘b;g22§iizgﬂg--For a failure that rendered a 46
train of a safety system inoperable, the estimate

of elapsed time from the discovery of the failure
until the train was returned to service was not
included

50.73ab§§25giingzgll--Operator actions that 36
affecte e event 1ncluding operator errors
and/or procedural deficiencies were not included

50.73(b)(2)(ii)(K)--Automatic and/or manual safety 34
system responses were not included

3Note that percentages cannot be calculated by simply dividing the
number of deficiencies by the total number of LERs (415), because
not all the requirements were appropriate for each LER that was
reviewed.
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Another frequent text deficiency was the failure (in 145 LERs) to include
an adequate assessment of the safety consequences and implications of the event
discussed in the LER. Some of the licensees simply failed to include any words
of assessment that could be construed as safety consequences or implications.
Others did include phrases or sentences that could be interpreted as relating to
safety; however, such references clearly do not qualify as an assessmert of safety
consequences and implications. Still others made specific statements such as,
“There were no safety consequences as a result of this event,” but failed to indi-
cate how they had reached this conclusion.

A discussion of the safety consequences and implications is required in at
least a few sentences or a paragraph that is clearly identifiable as a safety
assessment. This discussion should indicate: (a) all of the safety consequences
of the event including an assessment of the consequences had it been possible for
the event to occur under a more severe set of initial conditions, or (b) if there
were no safety consequences or implications, it should explicitly state why there
were none. While some of the LERs contained a detailed assessment of the safety
consequences, many of the others failed to provide adequate information concerning
this very important aspect of the event.

The next most frequent deficiency (117) involves another important aspect
of every event; namely, planned corrective action. What makes this requirement
important is the fact that only by taking adequate corrective action can a
licensee be reasonably certain that the event will not recur. Another way of
looking at this is to recognize that if the planned corrective action that was
taken does not prevent a recurrence of the event, the root cause of the origi-
nal event may not have been adequately determined. This link between root cause
and planned corrective action must be recognized if the licensee is to adequately
plan appropriate corrective actions. A subtle example of not planning adequate
corrective action is a report that states, "the corrective action was to dis-
cuss the specifics of the event with those personnel involved." This is ade-
quate action only if the "involved personnel” are the only ones who will ever
in the future perform similar evolutions that resulted in the event. A better
solution may have been to counsel those involved and; depending on the event,
include a warning in a procedural step, and include a discussion of the event
in the training program. Only by taking such specific and positive steps can a
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licensee be reasonably certain that the root cause of the event has been ad-
dressed, and thus, the corrective actions will be effective. Licensees should
also ask themselves questions as they plan their corrective actions; questions
such as (a) "Do I need to look for similar deficiencies in other plant proce-
dures?" (b) "Do we use this component in other safety related systems in the
plant?" or (c) "could other plants be faced with this situation?"

The next most frequent text deficiency (109) is the failure to include the
manufacturer and model number (or other identification) of each component that
failed during the event. The licensees may feel that this information is
redundant to that required to be entered into Item 13 on Page 1 of the LER
form. Whatever the reasons for this deficiency, it must be recognized that
manufacturer name without specific information such as model, size, or other
unique identification, does 1ittle to allow other licensees to determine if
they have the same component at their plant. Such information is needed in
determining whether there are generic problems.

The next most frequent text deficiency (94) is actually a combination of
three deficiencies involving personnel error: (a) failure to state whether
the error was cognitive or procedural; (b) failure to state whether the error
was contrary to an approved procedure, the result of an error in an approved
procedure, or the result of not having an approved procedure; and (c) failure
to indicate the type of personnel involved.

Many of the LERs involving personnel error failed to explicitly state that
a personnel error had actually occurred. These LERs contained statements such
as, "the valve was inadvertently opened," or "an inadvertent signal during
instrument testing caused an Engineered Safety Features (ESF) actuation,” but
failed to explicitly state that there was a "personnel error." If one will not
explicitly state that a personnel error has occurred it follows that a discus-
sion of the details asked for will not be provided. In some LERs, it is not
difficult for the reader to determine that personnel error has occurred. What
is difficult for the reader is to assess the reason for the error when the
details surrounding it are omitted. The LERs must contain enough detail to
assure that everyone understands what happened and that others can learn from
such events.
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Sixty-two of the LERs were considered to be deficient in providing ade-
quate information concerning plant operating conditions prior to the event.
Some of these LERs faiied to mention plant operating conditions at all while
others provided information considered inadequate such as a mode number without
a brief description of the mode (mode numbers vary considerably from plant to
plant). The reader would in most cases prefer specific information such as
power level, temperatures and pressures (where appropriate), or statements such
as "refueling was in progress" rather than the operating mode designation.

Another deficiency which is closely related to operating conditions is the
failure to include a discussion of the automatic and manually initiated safety
system responses. The discussion of these responses should include the cause and
results of the initiation. These causes and results can usually be described in
terms of operating conditions or transients. The link between operating condi-
tions and safety system responses is very important to the reader concerned about
potential accident precursors.

It was inadequate to simply state, "Plant safety systems performed as re-
quired after the reactor trip." The reader does not expect a description of
each relay actuation but does expect some details, such as: (a) Auxiliary Feed-
water Pump started, (b) Automatic Depressurization System valve opened, and
(c) High Pressure Coolant Injection pump started. Some licensees provide a good
discussion of safety system responses up until the time the reactor scrams, but
fail to provide any details after that point even though it was obvious that the
transient continued. To ensure compliance with this requirement [i.e.,
50.73(b)(2)(i1)(K)], it would be appropriate to discuss all automatic and
manually initiated safety system responses required to place the plant in a safe
and stable condition. Note that a reactor scram does not always place the plant
in a safe or stable condition.

Two other deficiencies are closely related and can be discussed together.
These are: (a) the failure to provide a cause for each component or system
failure or personnel error (48 deficiencies) and (b) the failure to provide the
failure mode, mechanism, and effect of each failed component (59 deficiencies).
An element of confusion between these two reguirements involves the words "cause"
and "mechanism." The word "cause" in 50.72(b)(2)(ii)(D) was used as the root
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cause (and if appropriate those intermediate causes between the root and immedi-
ate cause). Likewise the word "mechanism" in 50.73(b)(2)(ii)(E) means immediate
cause. The following example is typical of the kinds of statements made in many
of the LERs and should illustrate how confusion can result when explicit state-

ments concerning cause are not included:

Valve FO05 did not open due to a sheared stem, and therefore no
water was injected into the core. It is believed that the stem
sheared as a result of the improper adjustment of a limit switch
during the last maintenance period. The procedure used to set the
limit switch was revised.

In this example the root cause of the component failure could be considered to
be a procedural deficiency. Note that the root cause (e.g., a procedure defi-
ciency) was not explicitly stated but could be inferred from the corrective action.
This was often the only way the root cause could be identified from reading the
LERs. The immediate cause of the component failure is considered to be the stem
shearing. However, there is another inference concerning root cause that could
be made from this example because the details involving why the procedure was
revised are not discussed. Without knowing precisely what was changed in the
procedure, it is not clear that the improper adjustment resulted from a pro-
cedural inadequacy. The root cause may actually have been the improper execu-
tion (or interpretation) of the procedure.

Another of the categories of text deficiencies, the failure to provide the
method of discovery for each component or system failure or procedural error
(55 deficiencies), could have been avoided had the writers of these LERs added
just a few details to certain sentences. It is not that much more difficult
to add phrases such as "during the shift change meeting," "while taking the
eight-hour readings," during the semi-annual procedures review," or "while
conducting the monthly surveillance on the pump." Such phrases added to the
appropriate sentence provide the reader with additional information concerning
how each failure or error was discovered.

A method of discovery should also be provided for personnel errors. One

of the LERs reviewed for this report highlights this need. In this LER, a con-
tract health physics person was found asleep while responsible for monitoring
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several individuals working in a high radiation area. The method of discovery
stated in the LER was “discovered by the plant health physics technician during
his roving patrol." This level of detail is important because it can key other
licensees, who may not have seen the need for a roving patrol during contract
maintenance periods, to include this as a requirement in their health physics
program.

The last two text deficiencies to be discussed are: (a) failure to esti-
mate the duration of a safety system train failure (46 deficiencies) and
(b) failure to discuss operator actions that affected the course of the event
(36 deficiencies). These could have been avoided had the writer adequately
addressed other text requirements. For example, if times and dates were in-
cluded for all major occurrences discussed in the LER, the duration of a train
failure could be determined by comparing the appropriate times. This will not
entirely solve all problems related to this deficiency, however, as most of the
Ticensees also did not explicitly state that the failure of a specific compon-
ent rendered a train of a system inoperable. It would also be helpful to in-
clude in such statements an indication of the number of trains (or channels) of
the system available (e.g., "the pump failure resulted in one of the three re-
dundant trains being declared inoperable”). In addition, there may be some
variation in the definition of the word “"failure" in this requirement [i.e.,
50.73(b)(2)(ii1)(H)]. The analyst defined "failure" as anything that would render
a train of a safety system inoperable, including personnel errors (e.g., improper
valve line-up).

In regards to Paragraph 50.75(b)(2)(ii)(J)(1), providing a few more details
in the area of operator actions, both positive and negative, would have signifi-
cantly reduced the number of deficiencies. If during an event an operator
takes an action that lessens the consequence of the event or prevents an unde-
sirable automatic actuation, the details concerning such actions (e.g., what
prompted him to take the action) should be presented, so that others might
corsider taking the same action if they ever experience a similar event. Con-
versely, operator actions (or procedural deficiencies) that are detrimental
to the course of the event should be discussed so that others might avoid the
same problems during a similar event.
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Other general observations involving the text of some of the evaluated
LERs are listed below:

1.  Acronyms were frequently not defined (112 LER deficiencies).

2.  The reason for “other" reporting requirements (Item 11 on LER form)
was not discussed in the text.

3. No mention was made that and why a supplemental report was to be
submitted.

4. The order of the event discussions varied greatly between LERs.
5. The LER text was (incorrectly) not a stand alone document.

6. Diagrams or figures were not included although they would have
been beneficial in many LERs.

7. Explicit statements were not always provided. Often details (e.g.,
cause) could only be inferred from other statements in the text
(e.g., corrective actions).

Most of these general observations do not require additional discussion;
however, additional comments are appropriate concerning two of them.

Although many of the undefined acronyms are widely known to most readers
having a general knowledge of the industry, it is a good practice to define
each acronym the tirst time it appears in the text. Also, the text should be
considered separate from the abstract; therefore, acronyms must be defined in
each. Plant-specific acronyms must always be defined, as well as plant-
specific designations for systems or components.

Certain licensees have chosen to prepare their LERs in all capital letters.

This practice makes it difficult to interpret longer sentences, especially when
there is little or no punctuation within these sentences.
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3.2 Abstract and Title Deficiencies

Table 2 presents the most frequent abstract deficiencies encountered dur-
ing the evaluation. The failure to inciude adequate details concerning correc-
tive actions planned or taken (70 LERs) was followed closely by the failure to
include the cause (i.e., root cause) of the event (59 LERs). In many of these
deficient abstracts there was simply no mention of cause or corrective actions.

Table 2
Most Frequent Abstract Deficiencies

Description of Deficiencies Number of Deficiencies
Corrective actions taken or planned as a result 70
of the event were not included
Root cause of event was not included 59
The abstract contains information not included 24

in the text. The abstract is intended to be
a summary of the text, therefore, the text
should discuss all information summarized in
the abstract

It appears that many licensees deleted information concerning cause and
corrective actions due to a concern for space; that is, the 1400-character
limit. However, space would not have been a problem in most cases had all the
major requirements of the text been summarized properly. In many cases the
abstracts and the text read nearly word for word until space became a considera-
tion and then the remaining information was either deleted or a generic state-
ment such as "corrective actions were taken" was used.

The last abstract deficiency in Table 2 (the abstract contains information
not provided in the text) is considered to be a preparation problem. It appears
that abstracts may have been written prior to the text. This practice can lead
to information being omitted from the text. Twenty-four of the abstracts evalu-
ated contained information that was either not contained in the text or was
discussed in more detail in the abstract than in the text. The text should
contain all the information concerning the event and present the information
in detail. The abstract should summarize this information and provide the
level of detail that can be contained in the required space. Abstracts should
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never contain new information. If curing the course of writing an abstract it
becomes apparent that new information is necessary, the writer should go back to
the text and insert such information where appropriate. This information can
then be left in the abstract, as space permits.

Many of the abstracts reviewed were extremely short and, therefore, lacked
much of the detail necessary ‘o adequately describe the major aspects of the
event. Licensees should consider using more of the space available, thereby
aiding those who are able to use only the LER abstracts (and not the text) as
their data source. Most computerized LER data bases contain only the abstract.
The text can only be retrieved by labor intensive review of hard-copy or
microfiche files.

Acronyms were again a problem; 59 LER abstracts contained undefined
acronyms.

As was pointed out in the discussion of general text deficiencies, there
is a requirement to provide the specific reporting requirement applicable to
the event if the “"other" box is checked under Item 11 of the LER form. This
information is required to be stated in both the text and the abstract; how-
ever, this was seldom done.

A few of the abstracts referenced the text for additional information that
is required to be contained in the abstract. For example, corrective actions
taken or planned to prevent recurrence are required to be included in every
abstract. As with the text, abstracts should stand alone with respect to
required content.

General observations concerning titles are very similar to those concerning
abstracts; titles are generally too short and do not adequately reflect the
event as described in the LER text. The writers need to review their text
thoroughly prior to formulating a title.

The basic problem with many of the titles was that they focused too much

on the result of the sequence of occurrences (i.e., the event) rather than
presenting a description of the event as a whole. For example, a title such
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as "Reactor Trip" does not represent an accurate description of an event. A
reactor trip is the result (or at least one of the results) of a sequence of
occurrences. The analysts recognize that the result, which is normally the
reason the event was required to be reported, is an important aspect of the
event; however, at least two other elements are felt to be necessary to
formulate a meaningful title. These elements are cause, and a principal link
between the cause and the result. Just as a title "Reactor Trip" was considered
inadequate, the title "Personnel Error Causes Reactor Trip" is considered
lacking in that there could be innumerable ways in which a person could cause

a reactor trip. The principal link in this example would be the details neces-
sary to exp'ain how the error caused the trip, (e.g., "Technician Inadvertently
Injected Signal Resulting in a Reactor Trip"). The above title presents the
reader with a better interpretation of the event; however, if a procedural error
caused the technician to take the wrong action, a more appropriate title might
be "Error in Procedure Leads to a Reactor Trip." In this example the procedural
inadequacy is the root cause rather than personnel error.

To summarize, a title should contain three elements that describe the
event: (a) a root cause, (b) a result, and (c) a link between the root cause

and the result.

3.3 Other Field Deficiencies

Table 3 presents the most frequent deficiencies encountered during the
review of the "other fields" (i.e., other than text, abstract, and title) that
are required to be filled in on the LER form. Most of the information provided
in Table 3 needs little or no discussion; however, a few of the items do require
some additional explanation, primarily to clarify some areas that apparently
cause confusion while completing the LER form.

The component failure field (i.e. Item 13 on the first page of the LER
form) contained the highest number of deficiencies (110). Fifty-five of these
were really not deficiencies, but were cases of completing the field when it
was not required. One line in this field is required to be completed for each
component (or set of identical components) that fails. The field is not required
to be completed (i.e. should be left blank) in the event of “component faults,"
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Table 3
Most Fregquent Other Fields Deficiencies

Number of
Item Deficiencies
Number Description of Deficiencies Subtotals Totals
13 Component Failures 110
a. Event does not contain component failures; 55
fields should have been left blank
b. One or more component failures occurred, 23
but all field blank
c. Cause, system, and component fields were 23
coded inappropriately for the event
d. At least one sub-field (e.g., system) 9
was left blank
7 Report Date 49
a. Not within 30 days of event date 42
b. Field was left blank 7
9 Operating Mode 40
a. Field was left blank 38
b. Mode in field differs from description 2
in text and abstract
14 Supplemental Report 40
a. Neither Yes/No block was checked 19
b. A supplemental report appears to be 21
appropriate but the "Yes" block was
not checked
11 Reporting Requirements 29
a. The event could also have been 26
reported under the requirements
of other 10 CFR paragraphs
b. Apparently the wrong 10 CFR reporting 3
requirement paragraph was used
1 Facility Name 16
a. Unit number was not included 11
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Table 3 (continued)
Number of
Item Deficiencies
Number Description of Deficiencies Subtotals Totals
b. Name was incorrect 3
¢. Additional unit numbers were included 2
but not required
8 Other Facilities Involved 13
a. The text indicates that other units 7
were involved, but they were not
listed in the field
b. Unit numbers were given without reason 4
provided in the text or abstract
¢. Unit number listed in the title was also 2
listed in this field
6 LER Number 6
a. LER sequence number on pages of report 4
differs from page number one
b. Field was left blank 2
5 Event Date 5
a. Discovery date was supplied in place of 5
event date even though event date was
given in text
3 Page Number 4
a. Field was left blank or was incorrect 4
10 Power Level 4
a. Field was left blank 3
b. Power listed in field differs from power 1
level description in text and abstract
2 Docket Number 2
a. Field was left blank 2
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examples of which are: (a) a valve that is found closed when it is required to
be open because it had been inadvertently positioned wrong, or (b) a relief
valve that 1ifts prematurely because it was set to the wrong 1ift pressure. In
example (a), if the valve wis found closed because it had a disc-stem separation,
this would be a component failure and must be reported in Item 13. Similarly,

in example (b) the valve would pe considered failed if the pressure setpoint had
"drifted" to a higher setpoint.

Other deficiencies related to the component failure field were: (a) not
completing the field for each failure (23 times) and (b) using what appeared
to be inappropriate codes (23 times).

One of the LER requirements is that an LER be submitted to the NRC within
30 days of the date the event was discovered. In 49 of the LERs reviewed for
this report, the Report Date (Item 7) was more than 30 days beyond the Event
Date (Item 5) without apparent justification. It is permissible for there to
be greater than 30 days between these two dates if the text indicates that the
event was not discovered until a later date. However, this discussion was not
provided for the 49 deficiencies noted. Without such information, the analysts
had to assume that the event and discovery dates were the same.

Many of the 49 report date deficiencies involved exceeding the 30-day
reporting requirement by oniy one day. In many cases this appeared to be due
to a failure to consider that the month in which the event was discovered
contained 31 days rather than 30 days.

The Supplemental Report Required field (Item 14) accounted for 40 deficien-
cies, 19 of which were simply omissions (i.e., the field was left blank) that
may have been avoided had the form been adequately reviewed prior to submitting
it to the NRC. Twenty-one of the deficiencies are not as easily explained. In
these 21 LERs, the text indicated that some problems encountered during the
event had not been totally resolved at the time the LER was written. Without
resolving certain problems, such as root cause determination, the long term cor-
rective actions cannot be planned; therefore, these LERs were incomplete because
they did not meet all the requirements of the rule. Submitting incomplete LERs
is permissible so long as a follow-up (supplemental) report is submitted at a
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later date that addresses the requirements completely. It appears that for the
21 LERs in question the licensee should have planned to submit a supplementa)
report and should have indicated the same by checking the "yes" block in Item 14.

The last deficiency on Table 3 that requires additional discussion is the
“Other Facilities Involved" field (Item 8) on the LER form. It was apparent
based on the review of the LERs that a few of the licensees did not understand
when this field should be used. NUREG-1022, Page 24, states that a licensee
should enter into Item 8 the facility name and docket number of any other
facility at their site that was directly affected by the event being reported.
There are two problems relative to this requirement. The first is that the
phrase "directly affected by" is subject to different definitions. One basis
is to use commonality for items such as components, rooms, and environments as
the major 1ink between facilities. Shared procedures are not considered a basis
for including another facility in Item 8, unless both facilities experienced
reportable events during the time frame discussed in the LER because of the use
of a common procedure. Stating that "procedural changes were going to be made
that would extend to another facility" was not justification for including in-
formation in Item 8.

The second problem concerning this requirement again involves the phrase
"directly affected by." In this case the key word is "affected." An LER should
be written such that if an event occurs at Unit 2 which subsequently affects
Unit 1, Unit 1 (the "affected" facility) shall be named in Item 8. This con-
flicts with NUREG-1022, Page 22, concerning "facility name" which states that
if more than one facility is involved, 1ist the lowest numbered facility under
Item 1. The intent of the requirement is to name the facility in which the
primary event occurred, whether or not that facility is the lowest numbered of
the facilities involved. The automatic use of the lowest number should only
apply to cases where both units are affected approximately equally.

It appears that many of the deficiencies involving completion of the "other
fields" on the LER form could have been avoided if the NUREG-1022 sections
concerning these fields had been periodically reviewed by those responsible for
writing the LERs. Additionally, some of the deficiencies could have been
avoided simply by having either the preparer or those responsible for approving
the LER do a more thorough review of the LER prior to its submittal.
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4. CONCLUSIONS AND RECOMMENDATIONS

Based on the 415 LERs that were evaluated, it is evident that the licensees
are attempting to comply with the requirements for preparing LERs as set forth
in 10 CFR 50.73. Unfortunately, for a number of reasons, some of these require-
ments are not being addressed in a manner that meets the new rule. In this sec-
tion recommendations are provided concerning: (a) training, (b) preparation
guidelines, (c) a text outline, (d) an outline checklist, and (e) review tech-
niques. The implementation of these recommendations by the licensees should
result in LERs that consistently meet the requirements of the new rule.

4.1 Training

The training is probably the most important in terms of long term improve-
ments in LER quality and completeness.

Each person responsible for preparing or reviewing LERs should receive
periodic (e.g., annual) training on the preparation of LERs. This training
could take any form deemed appropriate, ranging from a group workshop to a
formal classroom presentation conducted by plant training personnel. Whatever
form this training takes, the obvious benefit will be that those involved will
share a common understanding of the fundamental aspects of their task.

Suggestions as to what might be included in such a training program are
presented below:

1.  An explanation of why LERs are necessary and how they are used that
goes beyond saying, "It is a requirement." As discussed previously,
LERs benefit the entire industry in a variety of ways ranging from
providing real world examples of problems and how they were solved to
providing a data base for the study of everything from component fail-
ure rates to human factors. Only by understanding how the informa-
tion is being used can the writer realize what information he must
provide.

2. A discussion of precisely what constitutes an "event." It was dis-
covered during the evaluation of the 415 LERs that the terms event
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and occurrence are not being treated consistently. A general defini-
tion of event is: "All occurrences between the time a problem is
discovered and the time the condition is corrected.” The failures,
problems, errors, transients, or responses that occur during (and are
relative to) the event are occurrences.

In cases involving an Engineered Safety Features actuation or a
reactor trip the actuation or trip results in a transient condition.
The discussion of this event should include details concerning when
and how the plant was eventually placed in a safe and stable condition.

3. A detailed review of the requirements of 10 CFR 50.73 and NUREG-1022
and its supplement(s) is the backbone of any training effort. This
review must focus on providing an interpretation of each of the
10 CFR 50.73 requirements that can be understood and agreed upon by
those concerned. This report may aid in this effort by providing
additional insight concerning the proper interpretation of the
requirements.

4.2 Guidelines, Outline, and Outline Checklist

While training is considered the long term key to LER preparation, it is
recognized that training programs take time to develop and implement. The next
most important recommendation that can be implemented immediately is simply pro-
viding copies of the (a) Preparation Guidelines, (b) Text Outline, and (c) Text
Outline Checklist provided in Appendices B, C, and D, respectively, to those
personnel who prepare or review LERs. This material provides the basic frame-
work necessary to consistently prepare quality reports.

The preparation guidelines contain suggestions based on the kinds of
deficiencies encountered during the review of the 415 LERs. Individual
preparers may choose to add to this list based on management response to the
LERs submitted for review.

The Text Outline and Text Outline Checklist are the keys to an immediate
improvement in LER quality throughout the industry. If all licensees were to
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prepare the text of their LERs using this outline and checklist, the quality
and completeness of nearly all LERs would improve. This is not to say that

all LERs are now of poor quality; many of the LERs reviewed for this report
contained all of the required information and more. However, there was no con-
sistency between licensees concerning report format. The use of the Text Out-
Tine will aid in structuring the text discussion into the basic elements that
are required to be included in every LER. To provide a convenient method of
ensuring that every text requirement is addressed (as appropriate), the Text
Outline Checklist was developed. This checklist illustrates specifically what
should be discussed under each of the five sections of the outline. For example,
under the Description of Event, the checklist lists eight requirements as
specified in 10 CFR 50.73 which must be included (if appropriate) within the
discussion of every event. After writing an LER, its text should be reviewed
against this checklist to ensure that each of the appropriate requirements is
addressed.

The checklist was developed by taking all of the requirements in 10 CFR 50,7
3(b)(2)(ii) and 1isting them undar one of the five sections of the outline.
The examples presented in the checklist are intended to illustrate the kinds of
statements that a discussion might contain.

It is realized that every event is iifferent and, therefore, in some
cases some of the requirements need not be addressed. For example if there
are no component failures involved in an event, the reguirement to discuss
failure modes, mechanisms (i.e., immediate causes), and effect [10 ZFR
50.73(b)(2)(ii)(E)] is inappropriate and need not be addressed.

The checklist provides the writer and the reviewer with a simple tool that
will help identify any deficiencies in the content of the LER text.

4.3 Review Techniques

Another potential improvement is for each licensee to develop an LER review
process that extends beyond the organization directly responsible for LER prep-
aration. For example, if Plant Operations is responsible for preparing and
submitting LERs to the NRC, a final review of all LERs could be performed by an
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organization that does not report to the operations manager. Such an |ndepen-
dent review is beneficial for a number of reasons, the most important of which
is that the quality of the reports may be enhanced, thus improving the useful-
ness of the reports to the industry.

Obviously the personnel conducting this independent review will not have
all of the information that was available to those who originated the LER.
This is not a major disadvantage, however, as it adds an element of objectivity
to the overall review. The writer, and often the initial reviewers, tend to
be too involved with the details of events and not as concerned with other as-
pects of the report such as ensuring that: (a) the text reads well, (b) there
are no unanswered questions, (c) there are no errors or inconsistencies, (d) the
conclusions reached are consistent with the information presented, and (e) infor-
mation required by 50.73(b) is provided. The final report resulting from such
a two-stage review process should be superior to any report which is originated,
reviewed, and submitted by a single organization within a licensee's
organizational structure.
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Docket

Plant Nunber LER Sequence Numbers®  NUREG-0020°
3 s S
Arkansas Nuclear 1 313 2, 3,4,5,6 Yes
s S
Arkansas Nuclear 2 368 11, 13, 16, 18, 25 Yes
3 3
Arnold 331 16, 20, 25, 27, 31 Yes
$
Beaver Valley 1 334 4, 5, 6-15, 7, 9 Yes
Beaver Valley 29 412 - No
£ S
Big Rock Point 155 5. 7,911, 13 Yes
3 S
Browns Ferry 1 259 23-1%, 24, 25, 28, 33 VYes
E S
Browns Ferry 2 260 5 6, 7 Yes
EE
Browns Ferry 3 296 g, 6-3°, 7-1, 8, 11 Yes
EE
Brunswick 1 325 5, 8,9, 11, 14 Yes
3 EE
Brunswick 2 324 & 7.5 90 Yes
3 3
Callaway 1 483 6-1%, 15, 21, 27, 28  No



Docket

Plant Number LER Sequence Numbers®  NUREG-0020°
E

Calvert Cliffs 1 317 5-1¢, 6, 7, 8, 12 Yes

Calvert Cliffs 2 318 3,8, 5, 86,7 Yes

Catawba 1 413 i R S No
E

Connecticut Yankee 213 4, 5, 9, 10, 12 Yes

(Haddam Neck)

S E 3
Cook 1 315 6, 8, 12, 14, 17 Yes
F s
Cook 2 316 8-1%, 12, 15, 12, 20  VYes
S
Cooper Station 298 4, 5,8, 9, 10 Yes
E S E
Crystal River 3 302 8, 10-1%, i, 13, 15  VYes
S
Davis-Besse 1 346 6-1, 7, 9-1%, 10, 11 VYes
S E

Diablo Canyon 1 275 13, 14, 22, 23, 24 Yes
3

Dresden 2 237 5, 8-1%, 9, 11, 16 Yes
3

Dresden 3 249 3, 6-1, 7, 8, 9 Yes

A-2



Docket |

Plant Number LER Sequence Numbers? NUREG-OOZOb
. 1
Farley 1 348 11, 12. 183, 3%, V7 Yes ‘
S
Farley 2 364 5, 7, 8, 11, 13 Yes
S
FitzPatrick 333 12, 13, 14, 15, 16 Yes
E S
Ft. Calhoun 1 285 5, 8-1%, 12, 13, 15 Yes
Fort St. Vrain® 267 -~ Yes
E E
Ginna 244 & S8 78 Yes
E S
Grand Gulf 1 416 27, 28, 30, 34 38 No
S S E
Hatch 1 321 5 5081 Yes
3 E
Hatch 2 366 §. 9,11, 15, 16 Yes
E
Indian Point 2 247 8, 5, 7,08,9 Yes
S S
Indian Point 3 286 7, 5 W, 1) 12 Yes
E S )
Kewaunee 305 3, 4, 9-1%, 12, 14 Yes

A-3



Docket 2 b
Plant Number LER Sequence Numbers NUREG-002C

S S
LaSalle 1 373 22, 25, 39, 44, 47 Yes

S E
LaSalle 2 . 15, 24, 30, 35, 44

S E
LaCrosse 5. 5 9. 11 13

Maine Yankee §, 6, 7, 8, 9

E S
McCuire 1 15, 17, 19, 20,

McGuire 2

Millstone 1

Millstone 2

Monticello

Nine Mile Point 1

North Anna 1

North Anna 2




Docket

Plant Number LER Sequence Numbers® NUREG-OOZOb
S

Oconee 1 269 1. & 3 8 Yes

Oconee 2 270 1 Yes

5 55
Oconee 3 287 3. %, 5.6 Yes
Oyster Creek 219 4, 12, 14, 17, 18 Yes
E S

Palisades 255 4, 7, 12, 14, 15 Yes
E

Peach Bottom 2 277 7, 9, 11-1%, 13, 15 Yes

Peach Bottom 3 278 6, 7,8, 9, 1} Yes

E

Pilgrim 1 293 5-1°, 6, 7, 9, 11 Yes
E

Point Beach 1 266 3. &. 5 Yes
E E E E

Point Beach 2 301 . BB Yes

E S
Prairie Island 1 282 2.3 8. 5.5 Yes
Prairie Island 2 306 1, 2 Yes



Docket

Plant Number LER Sequence Numbers®  NUREG-0020°
Quad Cities 1 254 5-1, 6, 7-1%, 13, 14 VYes
S
Quad Cities 2 265 5,6, 771, 8, 9 Yes
3
Rancho Seco 312 13, 14, 16, 18-1%, 22 Yes
3
Robinson 2 261 3,4,5,6, 9 Yes
E
Salem 1 272 10, 12, 14, 17, 18 Yes
S S
Salem 2 311 8, 14, 16, 18, 20 Yes
San Onofre 1 206 $, 6, 7, 8, 13 Yes
E E S
San Onofre 2 361 23, 26, 43, 50, 51 Yes
S S
San Onofre 3 362 22, 25, 32, 35-1%, 36 Yes
3 E
Sequoyah 1 327 23, 35, 41, 44, 52 Yes
S E
Sequoyah 2 328 65,8, 9,18, 12 Yes
3
St. Lucie 1 335 2, 3, 4-7°, 5, 6 Yes



Docket

Plant Number LER Sequence Numbers® NUREG-OOZOb

St. Lucie 2 389 5, 7,8,9 Yes
E E S

Summer 1 395 23, 26, 31, 32, 35 Yes

S
Surry 1 280 2,13, X5, 16, 27 Yes
S

Surry 2 281 9, 10, 11-1%, 12, 13 VYes
E S

Susquehanna 1 387 19, 27, 28, 31, 37 Yes
£ )

Susquehanna 2 388 3, 7,8, 12, 15 Yes

E

Three Mile Island 1 289 1-1%, 2, 3,8, 5 Yes

Three Mile Island 2 320 7. 9.8, 11, 33 No
S E E

Trojan 344 6-1%, 7, 10-1°, 11, 12 VYes
E S

Turkey Point 3 250 13, 14, 17, 19, 22 Yes
S E

Turkey Point 4 251 8, 11, 12, 15, 20 Yes
S

Vermont Yankee 2n 4, 6, 12-1%, 19, 20 Yes




Docket

Plant Number LER Sequence Numbers® NUREG-OOZOb
S £
Washington Nuclear 397 47, 57, 71, 89, 90 Yes
Power 2
E S

Yankee Rowe 29 4, 8, 10, 12, 14 Yes

£ B
Zion 1 295 11, 12, 18, 22, 24 Yes

S

lion 2 304 14, 18, 19, 20, 23 Yes

a. E = Engineered safety features actuation; S = Scram >1%¥ power.

b. Yes = in NUREG-0020, Vol. 8, No. 8, August 1984, Licensed Operating
Reactors (Grey Book).
No = not in NUREG-0020.

¢. LER number with dash is followed by revision number (i.e., 7-1).
d. No reports on file with EG&G Idaho, Inc.

e. Only one voluntary report on file with EG&G Idaho, Inc.

A-8
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APPENDIX B
PREPARATION GUIDELINES

Remember your audience is large and does not necessarily know the details
concerning your plant.

Preferable order of LER preparation is text, abstract, and then title
("other fields" should be last).

All acronyms should be defined and all component designators (e.g.,
Valve FO15) should be explained on their first usage.

Acronyms should be defined in both text and abstract.

Make explicit statements rather than relying on inference (e.g., say
"personnel error" when it occurred).

The title should include root cause and result (why event was required to
be reported) and the link between them.

Use enough times and dates in your discussion to allow the reader to see
the time history of the event.

Do not use boiler-plate statements without explaining why the statement is
true (i.e., how you reached your conclusion).

The abstract should contain all major occurrences of the event, including
component and system failures, operator errors, procedural violations; the
root cause(s) of the major occurrence(s); and the corrective action planned
for each root cause.

Discuss both the discovery date and the event date if they differ.

When more than one failure or error occurs be sure that the requirements
are met for each [e.g., if two different components failed during the event,

B-1




the failure mode, mechanism (immediate cause) and effect, in addition to a
root cause and corrective action, must be discussed for both].

If applicable, mention the supplemental report in the text.

If applicable, discuss why the "other" requirement box is checked in
Item 11 of the form.

Use a "vertical bar" in the margin to denote all new material in supple-
mental reports (revisions).

Consider using a diagram or a figure if necessary to aid the readers'
understanding of the event (put it directly on a Form 366K).
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APPENDIX C
TEXT OUTLINE

Description of Event

Cause of Event

. Analysis of Event
Corrective Actions
Additional Information
Failed Component Identification®

Previous Similar Evonts'

a1t applicable, a negative statement should be provided if there have been no
previous similar events.
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APPENDIX D

TEXT QUTLINE CHECKLIST

Description of Event should include:

Plant operating conditions prior to the event, (e.g., power level;
or if not at power, mode, temperature and pressure).

The name and status of all structures, components, or systems that
contributed to the event because they were inoperable at the start
of the event (if none, so state).

The dates and approximate iime for all major occurrences discussed

in the LER (e.g., discoveries, Immediate corrective actions, systems/
components declared inoperable/operable, reactor trip, stable condi-
Lions achieved). Include an estimate of the time and date of failure
of components, trains, and systems if different than the time and date
of discovery.

The failure mode, mechani<m (immediate cause), and effect of each faiied
component (e.g., valve failed to open because the stem broke resulting
in no flow to the reactor).

A list of other systems or secondary functions that were also affected
by each component failure or fault, if the component had multiple
functions.

The method of discovery of each component failure, system failure,
personne! error or procedural deficiency (e.g., while reviewing

surveillance procedures or results . . ., during a pre-startup
valve lineup check . . ., while performing quarterly maintenance
on . . ., during a plant walkdown . . .).
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All major operator actions that affected the course of the event
(including immediate corrective actions, operator errors, etc.)
and any procedural deficiencies that contributed to the event.

All automatic and manually initiated safety system responses that
occurred including those necessary to place the plant in a stable
condition ("A11 systems responded as designed" is not sufficient).

I1. Cause of Event should include:

The root cause (and all intermediate causes, if applicable) that

led to each component or system failure (or fault), or personnel
error, if known. For example, the causes for the valve stem break-
ing in the above example could have been because a limit switch had
been improperly adjusted during maintenance. In this case, the

root cause would be personnel error and the intermediate cause would
be limit switch adjustment. It should be realized (and explained

if applicable) that some personnel errors could have a root cause,
for example, deficient procedures or inadequate personnel training.

If the event involves personnel error, the cause discussion must
also include:

Information as to whether the personnel error was the result of
a cognitive error or the result of a procedural error. Also,
information as to whether the personnel error was a result of
not adequately following an approved procedure, was a direct
result of an error in an approved procedure, or was a result of
the activity or task not being covered by an approved procedure.

Any unusual characteristics of the work location (e.g., heat,
noise, smoke, poor lighting) that directly contributed to the
personnel error.




. The type of personnel involved in the event (e.g., contractor
maintenance personnel, utility-licensed operator, utility-
nonlicensed operator, utility maintenance personnel).

o If the cause of a failure cannot be readily determined and the
investigation is to continue, state in the text: (a) the steps
planned to continue the investigation, and (b) that a supplemental
report will be submitted that discusses the results of the investiga-
tion and includes the cause and al) planned corrective actions.

I11. Analysis of Event should include:

0 The reason the event was considered reportable, including the speci-
fic reporting requirement, if the "OTHER" box is checked in Item 11
of the LER form.

0 An assessment of the safety consequences and implications of the event.
This assessment must include the availability of other systems or
components that could have performed the same function as the systems
or components that failed (or otherwise became inoperable) during the
event. The assessment should also include the safety consequences and
implications had it been possible for the event to have occurred under
a more severe set of initial conditions (e.g., at power rather than
shutdown, at 100% power rather than 20%). If it is concluded that no
safety consequences resulted from the event, state how this conclusion
was reached.

0 An estimate of the elapsed time from the discovery of an inoperable
safety system train or component until the train or component was
returned to service. In addition, an estimate of the length of time
the train or component was inoperable prior to discovery should be
included in the discussion. Explicitly state whenever a train is
inoperable and provide redundancy information or, for instrument
systems, the logic (e.g., one out of three).
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Iv.

V.

Corrective Actions should include:

A description of any corrective action planned or taken as a result

of the event. This should include a discussion of repair or replace-
ment actions as well as those actions that will reduce the probability
of a similar event occurring in the future (e.g., "the valve was
replaced and the personnel involved in the event were counseled,"

“the pump was repaired and a discussion of the event was included

in the training lectures," "no modification to the instrument was
deemed necessary but a Caution Notice was inserted into its calibra-
tion procedure just prior to the step that initiated the event").

Additional Information should include:

The manufacturer and model number (or other identification) of
each component that failed or was found failed during the course
of the event. An example of other identification could be (for
a pipe rupture) size, schedule, or material composition (if no
components failed, state "none ")

The LER number(s) of previous similar events (if no previous simi-
lar events, state "none").
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US NUCLEAR REGULATOR Y COMMISEION
APPRAOVED OME MO 1150 0104

LICENSEE EVENT REPORT (LER) exrnes 400

FACILITY NaME (1) DOCKET NUMBER (1) ALY

Beaver Valley Power Station, Unit 1 0510101013 314|002
"W Failure of Containment (CNMT) Recirculation Cooling Coils Chilled water

) ] n Yaly
EVENT DATE (B LER NUMBER () AEPORT DATE (71 OTWER FACILITIES INVOLVED @)
wontu| oAy | vean | veam | .“..'. . st al wONTH | DAY | vEan FACILITY namEs DOCKET NUMBER §!
N/A 018101010, 1
foi7]ols [slafs]a["Jo]ol7/"ololo]elo]1]sla © N/A 0,810,0,0, | |
pi—— THIS RIPGAT 1§ SUBMITTED PURSUANT TO THE REGUIAEMENTE OF 10 CHR | (Chacs ne o mave o7 toe Fovmmngl (V11
Moot ) 2 win) 20 408 1¢) 80 7340121} T
rOWER 20 08N 80 Jielin) L2 U R RAIT)
et 11 1 040 ] memmwrnm - ] s rsunaion é QTHER (Sawe ity » Abiwwer
= L—-l boiow and in Tent ::é'rv-
|| meosuinim L 80,7301 )0 | e reienia 864/
20 0% 1)1 1w 80 7 el (21iM) = L ITRF BIERRET 1)
10 40841 1w L S NN ST | B2 I H
LICENRER CONTACT FOR Taig LEA (104
NAvE TELEPHONE NuMBER
Robert J. Druga, Chief Engineer |
4112168443 1~1112 1644

COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCAIBED (N THIG REPOAY ny

CAUSE | SvaTRM| cOvraNENT 'u'::::c ‘n';o:.v:::c CAUSE |[SYSTEM |  COMPONENT 0:\’ ::c L‘?:,':g.‘*
KH&’USIVIXMLIIZLO N t baa et RS
1 L1l - - 1 | L1 1
BUPPLEMENTAL REPORT EXPECTEL (10 - MONTH | Dav M LL
o
jvn U e compate EXPECTED SUBMISSION DATE) m ~O ATE LY | { |

ABSTRACT (Lomit 19 1400 wpoets o aporosimarery 'i1108n Loge 1aoce fyoews thn ines (18

On 7/4/84, at 2138 hours, during normal operations, the Containment Recirculation
Cooling Coils Chilled Water System Outlet [solation Valve failed shut. This caused a
loss of cooling water flow to the CNMT Air Recirculation Cooling Cotls and to the CNMT
Ins trument Air Compressors. The loss of cooling water to the Air Recirculation Cooling
Cofls resulted in increasing CNMT temperatures. Subsequent attespts to restore cooling
water were unsuccessful ana at 2238 hours, CNMT temperature reached 105.08 degrees.
Technical Specification 3.6.1.5 requires the CNMT temperature to be less than 105 degre
Station Management then elected to reduce power to effect valve repairs ana to reduce Ch
temperature. At 2315 hours, the Instrument Air to CNMT [nstrument Afr Isolation Valve
opened to supply CNMT with Instrument Afr. This was done due to the loss of cooling to
the CNMT Instrument Air Compressors. At 2318 hours, CiMT temperature reached 106,38
degrees. A manual shutdown to Hot Standby was commenced, The cause for the Chilled
Water System [solatfon Valve failing shut was due to a fatled pneumatic valve dia-
phragm. This diaphragm was replaced. There were no safety implications to the public
because the reactor was placed in a safe, controlled shutdown condition and the River
dater System was operable at all times as an additional source of cooling 1f necessary,

{
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%“ US NUCLEAR REGULATORY COMMISSION
f . LICENSEE EVENT REPORT (LER) TEXT CONTINUATION

- APPROVED OME O 11500104
ExPiAES 40108

Facury ) DOCKET NUMELR 7| LER NUMBER () AGE N

Beaver Valley Power 5tation, Unit 1 | [S[o[o(0o(3]314]814 |=l0] 07 ...I 010' 0[ 2ol 2

TEXET I msew wowi® 4 wguwed use soamone NG Form JOEA 3/ (17

On 7/4/84, at 2138 hours, during normal operations at 100% reactor power, the
Containment Recirculation Cooling Coils Chilled Water System Qutlet Isolation valve
(TV-CC-1100] failed shut. This caused a loss of cooling water flow to the Contain-
ment Air Recirculation Cooling Coils and the Containment Air Compressors. The loss of
cooling water to the Containment Air Recirculation Cooling Coils resulted in increasing
Containment temperatures. Subsequent attempts to open the isolation valve (Tv-CC-1100)
were unsuccessful and at 2238 hours, Containment temperature reached 105.08 degrees.
Technical Specification 3.6.1.5 requires the Containment temperature to be less than 105
degrees. Station management then elected to reduce power to effect valve repairs and
to attempt to reduce Containment heat load. At 2311 hours, a Containment entry was
mage to investigate the failure of (TV-CC-1100]. At 2315 hours, the Instrument Air
to Containment Instrument Air Isolation Valve |IA-90] was opened to supply Containment
with Instrument Air. This was done due to the loss of cocling water to the Containment
Air Compressors. At 2318 hours, Containment temperature reached 106.3& deyrees. A
controlled manual snautdown to Hot Standby was commenced due to the increasing Contain-
ment temperatures. On 7/5/84, two additional Containment entries were made to investie
gate the failure of (TV- CC-llODg. It was determinea that [TV-CC-1100) failea shut due
to a failed pneumatic valve diaphragm. An additional Containment entry was made on
7/5/84 to erect scaffolaing to effect repairs on [TV-CC-1100]. On 7/7/84 at 2000 hours,
the valve operating diaphragm and air regulator on [Tv-CC-1100) were replaced. No other
corrective actions are planned,

There were no safety implications to the public because the reactor was placed in
a safe shutdown condition and the River Water System was cperable at all times as an
additional source of cooling if necessary.

The Containment Recirculation Cooliny Coils Chilled Later System Qutlet Isolation
Valve [Tv-CC-1100] 1s a Masoneillan Trip \alve, Model No. 38-20761. This is tr~ first
reported failure of this valve,
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Stem/disk separation problems with RTD Loop Bypass Valves (see
Unit 1 LER 84-010-00 and Unit 2 LER 84-001-00) prompted a review
of all systems containing valves of this particular design. Of
the valves identified, twelve valves (in each Unit) used as Safety
Injection System flow throttling valves were deemed to have some
safety concerns, should similar failures occur. On May 27, 1984,
during a refueling outage of Unit 1, radiography results revealed
that the disk was becoming Cetached from the stem of 118J16
(Charging/Safety Injection to Cold Leg Throttle Valve). On May
30, 1984, similar findings were discovered with 218J16 and 228J16
(Unit 2 valves). !nit 2 was operating at the time of discovery,
and the findings immediately prompted a controlled shutdown of
the Unit. The valve disks were found to be partially unthreaded
from the disk nut, due to missing weld material which secures the
disk to the aut. Unit 2 valves (218J16 and 228J16) were replaced
in kind., A Design Change Request will replace 1l through 148716

(Unit 1 valves) with valves of a different design during the present

refueling outage. Plans are to eventually replace all twelve
throttle valves in each Unit. This report is being submitted due
to the generic implications involved, and in accordance with 1O0CFR
50.73(a) (2) (L) (A), and 50.73(a) (2) (V).
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Salem Cenerating Station DOCKET NUMBER LER NUMBER PAGE
~Unit ) =012~

BLANT AND SYSTEM IDENTIFICATIONZ
Westinghouse - Pressurized Water Reactor

Energy Industry Identification System (EIIS) codes are identified in
the text as ([XX].

JRENTIPICATION OF OCCURRENCE:

118316 (Unit 1 valve), 218J16 and 228J16 (Unit 2 valves) =~ Disks
Becoming Detached From Stems

Ciscovery Lates: 05/27/84 - (Unit 1)
05/30/84 - (Unit 2)
Report Date: 06/26/84
This report was initiated by Incident Reports 84-081 and 84-082
CONDRITIONS PRIOR TQ QCCURRENCE:
Unit 1 - Mode 6 - Rx Fower 000 % ~ Unit Load 0000 MwWe
Unit 2 - Mode 1 - Rx Power 100 & =~ Unit Load 1150 MwWe

RESCRIFTION QF OCCURRENCE:

As the result of occurrences whereby the RTD Loop Bypass Valves (AB]
were found to have experienced stem to disk separation (these events
are documented in Unit 1 LER 84-010-00 and Unit 2 LER 84-001-00), a
review of all systems was made to determine where valves of this
particular design were installed, and what function these valves
served., The majority of the valves reviewed were found to be used
in applications such as vents and drains, which do not present any
safety concerns, However, several valves were used as Safety
Injection System (BQ] flow throttling valves; and, these were deemed
to have some safety concerns, should similar type failures occur.

On May 27, 1984, during a refueling outage of Unit 1, 11 through
148J16 (Charging/Safety Injection to Cold Leg Throttle valves), 11
through 148J138 (Safety Injection to Hot Leg Throttle Valves) and 11
through 148J143 (Safety Injection to Cold Leg Throttle Valves) were
tradiographed. The results revealed that the disk was becoming
detached from the stem of 115J16. All other Unit 1 valves were
satisfactory.

On May 30, 1984, radiography results of these same valves in Unit 2
revealed that the disks were also becoming detached in 218J16 and
228J16. Since Unit 2 was operating at the time, the Station
Operations Review Committee immediately held a special meeting to
discuss the safety significance of the finding.
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Although a review of the last Charging/Safety Injection Pump full
flow test indicated satisfactory results, with indication that the
disks were becoming detached, there was no guarantee that flow would
be within the limits specified by Technical Specification
Surveillance Requirement 4.5.2.h.2. Based on the results of that
meeting, a controlled shutdown of Unit 2 was commenced at 1106
hours, May 30, 1984, 1In accordance with the requirements of The
Code of Federal Regulations, 1O0CFR 50.72, the Commission was
notified of the commencement of the shutdown.

ARPARENT CAUSE QF QCCURRENCE:

The valve's stem/disk design consists of a stem with a disk nut,
which is free to rotate about the stem. The disk is screwed onto
the disk nut, To prevent the disk from separating from the disk
nut, a hole on the side of the disk serves to allcw for the deposit
of weld metal to attach the disk to the disk nut. An inspection of
the affected valves revealed that the weld material was missing from
the ¢isk hole. This allowed the disk to unthread itself from the
disk nut., In the case of the Unit 1 valve (118J16), the disk was
approximately fifty percent (50%) unthreaded from the disk nut.
Wwith the Unit 2 valves (218J16 and 228J16), the disks were slightly
unthreaded from the nuts. In addition, the stellite insert (which
is located between the valve stem and the valve disk) was shifted
out of position on 118J16 and 228J16.

ABALYSIS OF QCCURRENCE:

Technical Specification Surveillance Requirement 4.5.2.9 tequires
that the correct position of the SJ16 valves, the 5J138 valves and
the §J143 valves verified within four (4) hours following
completion of each valve stroking operation or maintenance on the
valve when the ECCS subsystems are required to be operable; and,
also at least once per eighteen (18) months.

Technical Specification Surveillance Requirement 4.5.2.h.2 requires
that each ECCS subsystem shall be demonstrated operable by
performing a flow balance test, during shutdown, following
completion of modifications to the ECCS subsystems that alter the
subsystem flow characteristics and verifying that:

For centrifugal charging pump lines, with a single pump
running, that the sum of the injection line flow rates,
excluding the line with the high flow rate, is greater than ot
equal to 346 GPM, and that the total pump flow rate is less
than or equal to 550 GPM.
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Uit 1

ANALYSIS OF QCCURBENCE: (cont'd)

The Surveillance Requirements for throttle valve position, as well
as the flow balance testing, provide assurance that proper ECCS
flows will be maintained in the event of a Loss of Coolant Accident
(LOCA). Maintenance of proper flow resistance and pressure drop in
the piping system to each injection point is necessary to: (1)
prevent total pump flow from exceeding runout conditions when the
system is in its minimum resistance configuration, (2) provide the
proper flow split between injection points in accordance with the
assumpt ions used in the ECCS~LOCA analyses, and (3) provide an
acceptable level of total ECCS flow to all injection points equal to
or above that assumed in the ECCS-LOCA analyses.

As previously stated, the partially unthreaded disk on 118J16 (Unit
1) was discovered while the Unit was in a refueling outage, and
conocqucntlg posed no immediate problem. However, Unit 2 valves
(215J16 and 228J16) were discovered du:ing Unit operation. These
valves, only slightly unthreaded, were still operable and would have
provided flow in the event of an ECCS actuation. However, due to
the inability to perform a confirmatory full flow test during power
operation (which would have guaranteed the required Technical
Specification flow), and because of possible further degradation, a
controlled shutdown was initiated,

This report is submitted in accordance with the requirements of the
Code of Federal Regulations 10CFR 50.73(a)(2) (1) (A), 10CFR
50.73(a)(2)(v) and because of the generic problems associated with
these valves.

COBRECTIVE ACTION:

Unit 2 valves (2158J16 and 228J16) were replaced in kind utilizing
138316 and 148J16 (from Unit 1). A full flow test was
satisfactorily performed on June 3, 1984, with flow being adjusted
to the proper specification. A Design Change Request is presentl
being formulated to replace 11 through 148J16 (Unit 1 valves) wit
valves of a different design during the present refueling outage.

Present plans are to eventuall rt:aae- all twelve throttle valves
(in each Unit) with valves of a different design. Until all of the
valves are replaced, to ensure valve integrity, the valves in
question will be radiographed following any safety injection or
manual operation.
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EAILURE DATA:

Rockwell-International
Globe Valve

1 1/2%, Stainless Steel
Type 3624 F316

Mark No. FA-125

hpudf

General Manager~-
Salem Operations
JLR:tns

SORC Mtg 84-075



7%

Salem Generating Station - Unit 2

el . US MUCLEAR REQULATORY COMMSSION
APFPROVED OME w0 31900104
LICENSEE EVENT REPORT (LER) $AtAes. &0v A
Qg - DOCKET WUMBER (1) TNy

0150003l Lll"O'IOH

TFIToE &
Containment Ventilation Isclation - Inoperable
EVENT DATE '8 VER NUMSER (@ REPORT DATE (1) OTHER FACILITIES INVOLVED )
wonTu| Gay | veam | vean o et [remonl wonru| oav | vean FACILITY nAMES COCKET humMBER S
018101010, 1 |
o |5[2]8]8|4]8l4]"lof 2|4 o Jojole|2]7]8]4 08100,0, | |
e THIE REPORT (6 EUBMITTED PUREUANT TO THE REQUIREMENTE OF 10 CFIR § (Chack ane or mary of e foramag (V1)
o048 1 20 w18 | mee 0 730N 13011
20 a8 iali 1100
m: ) el i .- LB O LRk " H e
1o a4 O 20 4081001104 80 M) 8073621 (ve) OTHER /Soseity i# Abrewer
20 40Ria 0w E 0 T Ma 20 80 7221w (A ;’I“ W -
20 W) 80 7 Jiaii2) (41 80 73001121 ek (W)
70 Ml in LB UL B LRk R LY
LICENBLE CONTACT SOR THig LER (12)
NamE TELEPHONE NUMBER
AREA COOE
J. L RO
PP 6101901313191 -14 29
COMPLETE ONE LINE FOR FACK COMPONENT FAILURE DESCRIBED /N ™ol REPOAT 1))
CAUSE [SvSTEM|  commonEnT - 'L',’o"":,':g:' causE lvf'llllr SOMPONENT b1 F"‘g’:::::‘
[ O A | [ T A O | 3
1 o - 1 - L1 |
BUPSLIMENTAL REAOAT EXPECTED 14 I wonTs| Day | vgaam
SUBMISS On
F_] YES (7 yom compiare EXPECTEQ SUBVISSION CATE! a L1 e | 1 1

ABSTRACT (Limit m (400 woectn  § S00V0mately HITBen UAgE & och typawe tten Laew 18

he Technical Specifications allow the use of a plant vent radio-
activity monitor in place of a containment monitor for monitoring,
purge and pressure relief operations, provided the plant vent
monitor setpoints are reduced to the value of the containment monitor.
On May 28, 1984, a containment pressure relief was performed utilizing
the plant vent Gaseous Activity Monitor (2R41C) in lieu of the contain-
ment Gaseous Activity Monitor (2R12A). The containment atmosphere was
sampled prior to the release, plant vent samples were cbtained and the
plant vent monitors were continuously monitored during the release to
verify activity levels remained below the allowable discharge limits.
However, 2R41C setpoint was not reduced as required, resulting in a
Containment Ventilation Isolation System setpoint which was not
consistent with the assumptions used in the FSAR. This occurrence
was attributed to the failure to follow the operating procedure as
written. The procedure provides for the inoperability of a containment
activity monitor; however, a temporary "On-The-Spot" change to the
‘procedure inadvertently omitted the step which required the 2R41C set-
point to be reduced. The individual involved was counseled. In

+ addition, a review of the Administrative Procedure will be conducted

s for the proper application of "On-The-Spot" changes.
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Unit 2 05000311 84-014-00 3 OP 4
APPARENT CAUSE OF OCCURRENCE: (cont'd)

A temporary "On-The-Spot" change was initiated. This temporary
chance provided for obtaining plant vent samples and directed that
the plant vent Gross Activity Monitor (2R16) and Gaseous Activity
Monitor (2R41C) be monitored during the pressure relief operation.
It also éirected that calculations be performed using the 2R16 to
ensure that the release rate was not exceeded. Consequently, the
change as written deleted Step 5.6.1.b.1 of the procedure, which
states: "If any of the 2R11A, 2R12A, or 2R12B Monitors is
inoperable, the appropriate 2R41 Monitor may be used as a
substitgte. I14C must reduce the setpoint priocr to the pressure
relief.

OP-I11-16.3.1 makes provisions for the inoperability of a Radiaticn
Monitor. This occurrence was attributed to the failure to follow
the operating procedure as written, and to unnecessarily initiating
an "On-The-Spot" change. Due to oversight, this temporary change
inadvertently omitted a step in the procedure, which resulted in the
inoperability of the Containment Ventilation Isolaticn System,

ANALYSIS OF QCCURRENCE:

2R12A and 2R41C are provided to measure gaseous radicactivity in the
containment, and to ensure that the release rate through the plant
vent during purging is maintained below specified limits. High
radicactivity level initiates closure of the containment purge
supply and exnaust duct valves, the containment pressure relief line
valves and the Waste Tas discharge valve. Technical Specification
3.3.2 requires operation of the Containment Gaseous Activity Monitor
(2R12A) with a Containment Ventilation Isolation setpoint signal of
less than or equal to 4.5x10™“ curies/second, and a response time of
less than or equal to five (5) seconds. The Containment Ventilation
Isolation System provides the means of isolating the containment
atmosphere to prevent the release of radiocactivity to the
environment in the event of a loss-of-coolant accident. 1In
addition, the required closure time of the valves ensures that no
significant release of radiocactivity to the environment can occur
during such an event. Although the containment isolation signal
from 2R12A was blocked, the monitoring function from this channel
was still operable. 2R41C, and 2R16 were monitored during the
pressure release to ensure that the release rates were within
specification. Although 2R41C would have isolated the Containment
Ventilation System, the setpoint at which this would have occurred
is not consistent with the Technical Specification requirement, or
with the assumptions used in the FSAR. Because this operation was
prohibited by the Technical Specifications, this report is submitted
in accordance with the requirements of the Code of Federal
Regulations, 10CFR 50.73(a)(2)(1)(B).
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CORRECTIVE ACTION:

The Senior Shift Supervisor involved with this incident was
counseled and apprised of his shortcomings. The proper use of
"On-The-Spot"™ changes will be discussed by department management
with the responsible department supervisicn. In addition, as the
result of previous occurrences involving the questionable use of
"On-The-Spot" changes, an audit will be performed by the Quality
Assurance Department on the applicaticn of Administrative Procedure
(AP-3) for "On-The-Spot" changes (Sorc Open Item ¥o. 84-075-02).
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Ouring the Cycle IX-X refueling shutdown, an underwater visual inspection cf three rod
cluster control assembiies (RCCA's) revealed apparent wear marks on the cladding of the
RCCA absorber rodlets. The wear marks were found to occur at a position which correlates
to the location 7 f the guide cards used to position the rodlets in the quide housing

when the RCCA's o-2 parked in their normally full out position. The cladding wear 1s
attributable to the design of the guide cards and is 2 result of vibratory interaction
between the rodlets and the guide cards during long periods of steady state power
operation,

Because none of the rodlets exhibited wear which exceeds th~ Westinghouse criteria for
RCCA wear depth, the RCCA's are acceptable for operation in Cycle X. Visual inspections
of the remaining RCCA's are presently planned for the Cycle X-XI refueling shutdown.

Although this event does not meet the reporting criteria of 10 CFR 50.73(a), it has been
reported as an LER which may be of generic interest.

public safety or health.
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Ouring the Cycle IX-X refueling shutdown, Kewaunee Plant personnel visually inspected
three of twenty-nine rod cluster control assemblies [RCCA's] (R0D) for evidence of
cladding wear. The inspection was prompted by the recent insgections of RCCA's at other
nuclear facilities which revealed cladding wear greater than expected. The RCCA's
inspected include R-05, R-14, and R-20. These assemblies are of the spider mounted
design which contain 16 rodlets per RCCA. The assemblies are compatible with the 14 x 14
fue! design used at the Kewaunee Plant and contain silver, indium and cadmium as an
absorber material.

The inspection was performed during the last week in March, 1234, using an underwater TV
camera coupled with videotape recording equipment. The results were rec rded on five
videotapes and revealed apparent wear marks on the surfaces of the RCCA zbsorber rodlets.
The wear marks are about one inch in length and are located at an elevation which
corresponds to the guide cards used to position the rodlets in tne guide housing when the
RCCA's are fully withdrawn (at 228 steps) from the core. The wear is postulated to occur
as a result of the vibratory interaction (fretting) between the rodlets and the guide
cards during long periods of steady state power operation. This fretting is character-
istic of the design of the guide cards.

Based on a detailed review of the videotapes, Westinghouse has concluded that none of
the inspected RCCA's exhibit wear in excess of the Westinghouse wear criteria and that
the RCCA's are therefore acceptable for operation in the upcoming Cycle X.

3

Westinghouse has also suggested that by changing the normally uarked position of all the
RCCA's by 2-3 steps, fretting in existing areas can be minimized and the 1ifetime of the
RCCA's could be extended. WPSC will pursue operation with the RCCA's at an alcernate
elevation,

Visual inspection of the remaining RCCA's is presently planned for the Cycle X-XI
refueling shutdown.

Although this event does not meet the reporting criteria of 10 CFR 50.73(a), it has been
reported as an LER which may be of generic inteiest.

The safe, functional operation of theRCCA's is still ensured, and there is no impact
on public safety and health.
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Ouring the Cycle IX-X refueling shutdown, an underwater visual inspection of three rod
cluster control assemblies (RCCA's) revealed apparent wear marks on the cladding of the
RCCA absorber rodlets. The wear marks were found to occur at a position which correlate
to the location of the guide cards, which are us2d to position the rodlets in the guide
housing, when the RCCA's are parked in their normally full out position. The cladding
wear is attributable to the design of the guide cards and is a result of vibratory
interaction between the rodlets and the guide cards during long periods of steady

state power operation.

Westinghouse has evaluated the wear marks on these rodlets and determined that they do
not exceed Westinghouse's criteria for RCCA wear depth. They have also concluded that
at a minimum, the RCCA's currently in use during Cycle X can be safely used through
the end of Cycle XI without performing a detailed visual inspection during the Cycle
X-XI refueling shutdown.

WPSC has revised the normally fully withdrawn position of the RCCA's from 228 steps
to 226 steps in order to minimize fretting in the existing areas and to extend the
lifetime of the RCCA's.

Although this event does not meet the reporting criteria of 10 CFR 50.73(a), it is
being reported as an LER which may be of generic interest.

Safe, functional operation of the RCCA's is ensured, and there is no impact on public

health and safety. 1.£;
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Ouring the Cycle IX-X refueling shutdown, Kewaunce Plant personnel visually inspected
three of twenty-nine rod cluster control assemblies [RCCA's] (ROD) for evidence of
cladding wear. This inspection was prompted by a recent inspection of KCCA's at another
nuclear facility which revealed cladding wear greater than expected. The RCCA's
inspected were R-05, R-14, and R-20. These asserblies are of the spider mounied

design which contain 16 rodlets per RCCA. The assemblies are compatible with. the

14 x 14 fuel design used at the Kewaunee Plant and contain silver, indium and cadmium

as an absorber material.

The inspection was performed during the last week in March, 1984, using an underwater TV
camera coupled with videotape recording equipment. The results were recorded on five
videotapes and revealed apparent wear marks on the surfaces of the RCCA absorber rodlets.
The wear marks are about one inch in length and are located at an elevation which
corresponds to the guide cards, which are used to position the rodlets in the guide
housing, when the RCCA's are fully withdrawn ( at 228 steps) from the core. The wear

is rostulated to occur as a result of the vibratory interaction (fretting) between the
rodlets and the guide cards during long periods of steady state power operation. This
fretting is characteristic of the design of the cuide cards.

Based on a detailed review of these videotapes, Westinghouse has concluded that none of
the inspected RCCA's exhibit wear in excess of destinghouse's wear criteria. They have
also concluded that at a minimum, the RCCA's currently in use during Cycle X car be
safely used through the end of Cycle XI without performing a detailed visual inspection
during the Cycle X-XI refuelirg shutdown.

Westinghouse has also suggested that by changing the normally parked position of ail the
RCCA's by 2-3 steps, fretting in existing areas can be minimized and the lifetime of the
RCCA's could be extended. WPSC has revised the normally fully withdrawn position of the
RCCA's from 228 steps to 226 steps.

Although this event does not meet the reporting criteria of 10 CFR 50.73(a;, it is
being reported as an LER which may be of generic interest.

The safe, functional operation of the RCCA's is ensured, and there is no impact on
public health and safety.
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Limitorque S$MB electric motor actuators are qualified for active inside containment
service per Limitorque Qualification Type Test Report 600456. The actuators were
qualified with T-drain plugs installed in the bottom of the actuator motor housing
to prevent accumulation of condensation during a LOCA or MSLB. Duke Power utilizes
actuators qualified to Report 600456 for active valves in both the Containment and
Doghouses. The T-drain plugs are packaged inside the actuatcer switch compartment
and tagged with field installation instructions. Aa inspection conducted (6/6-10/84). at
McGuire as a result of deficiencies identified on the Catawba Nuclear Station
revealed several active valves with Limitorque SMB actuators were installed in

the Containment and Doghouses without the T-drains in place. Both units were in
Mode 1 at 100% power at the time of discovery.

Investigation was unable to determine a cause for the failure to install the

T-drains.

Fvaluation indicated there is a very high degree of confidence that the

valves would have functioned without T-Avain plugs in place.

The valve actuators

were fitted with T-drain plugs as soor as they became accessible.

Limitorque

{nstallation and instruction mannals will be revised to include T-drain plug
installation requirements.
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imitorque Corporation SMB "Containment Chamber" electric motor valve actuators
(£118:XCV) are qualified for active inside containment service per limitorque
qualification type test report 600456. Limitorque operators are not designed

to be completely sealed from the DBE (LOCA or Main Steam Line Break) environment.
The actuator configuration qualified in the Limitorque LOCA Chamber Test had
T-drain plugs installed in the bottom of the actuator motor (EIIS:MO) housing

to prevent accumulation of condensation due to the harsh environment created
during a LOCA or MSLB. In the event of steam entrapment in the motor compartment,
the T-drains would allow drainage of condensate, thus preventing possible
saturation of the motor insulation and short circuiting of the motor leading to
operator failure. Failure of the motor to operate would prevent the actuator
from performing its intended safety function; therefore, T-drains are required to
maintain the nuclear qualification of the operators. Duke Power utilizes
actuators qualified to report 600456 for active valves in both the containment
and doghouses.

On May 16, 1984 a deficiency was identified on the Catawba Nuclear Station in which
the T-drain plugs had not been field installed, as required by the vendor, on
certain Limitorque electric motor valve operators (Ref. Significant Deficiency
Report SD 413-414/84-15). Subsequent inspection of McGuire revealed (June 6-10,
1984) that several active valves (EIIS:V) with Limitorque SMB actuators were
installed in the containment vessel and doghouses without the T-drains in place.
Both units were in Mode 1 at 100% power at the time of the discovery. The
following is a list of all the McGuire valves with Limitorque actuaters withcut
T-drains for which T-drains are required (note that various other active valves
have T-drains missing or don't have provisions for T-drains but don't require

them for cheir application):

UNIT 1 ;

-Inside Contairment:

Containmert Air Return Exchange & Hydrogen Skimmer Svstem (VX) (EIIS:VD) valves

iVX~1A and 1VX-2B

~Safety Iniection System (NI) (EI1S:BP) valves INI-430A and 1NI-431B
-Deghouse:

Auxiliary Feedwater System (CA) (EI13:BA) valves CA-38B, 1CA-50B, 1CA-54A, & 1CA-66A

UNIT 2
~Inside containment:
Containment Air Return Exchange & Hydrogea Skimmer System (VX) valves 2VX-lA
and 2VX-2B '
Reactor Coolant System (NC) (EIIS:AB) valves 2NC-54A and 2NC-196A
Safety Injection System (NI) valves 2NI-430A and 2NI-431B
Component Cooling System (KC) (EIIS:CC) valve 2KC-424B
(Note that the unit | valves corresponding to 2NI-430A, 2NI-431B, and 2KC-424B
do not have Limitroque cperators)
-Doghouse:
Auxiliary Feedwater System (CA) valves 2CA-28B, 2CA-50B, 2CA-54A, and 2CA-66A.
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The T-drains should be field installed (according to actuator orientation)
in place of the two lowest (existing) solid pipe plugs in the =ator end bells.
The T-drain plugs are shipped packaged inside the actuator swit:zh ccmpartment

and tagged with field installation instructions. Limitorque Nuclear Qualification

Report B-0058 also briefly states T-drain installation requireceants.

Investigation was unable to determine a cause for the failure to install the
T-drains.

Of the valves listed, only the Auxiliary Feedwater System (CA) valves and Unit 2
Containment Isolation valves 2KC-424B and 2NC-54A must function in the event

of a LOCA or MSLB. All others are active but are not required to function to
mitigate a LOCA or MSLB. 2KC-424B and 2NC-54A receive an autoratic containment
isolation signal, initiated by high containment pressure, and will reach their
safety position within 40 seconds and 10 seconds, respectively, after recei t

of signal. The valves are not required to operate thereafter. Condensation

is not expected to form in the motor housing before the valves reach their safety
position.

Auxiliary Feedwater System (CA) valves receive a manual signal from the control
room operator. Several minutes could pass before the CA valves receive their
signal so some condensation may form in the motor housing due to worst case

5 psig Doghouse environment. Even if condensation actually forzed and it was
not allowed to drain, it would have negligible affect on the Class RH motor
insulation. In support of this, Limitorque has demonstrated operability of
similar actuators with less durable Class H motor insulaticn, without motor
housing drains, in a reven day LOCA test (as documented in Limitorque Report
£00198).

All valve ac:uators listed were fitted with T-drain plugs as socon as they became
accessible in order for the actuators to match the tested comcition. Work

was completed 6/10/84 for all valves except 2KC-424B (refer to LER-370/84-14

for discussion of this valve®.

Limitorque installation and instruction manuals will be revised by Duke Power
Company to include T-drain plug installation requirements.

Based on the above technical evaluation there is a very high degree of
confidence that all valves in question would have functioned without T-drain
plugs in place. Therefore, safety consequences to the station were negligible
prior to installation of the T-drains. The health and safety of the public
were unaffected by this deficiency.
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