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IMPACT OF TECHNICAL SPECIFICATIONS ON
OPERATING REACTORS DURING 1984

This report, prepared on behalf of the Technical Specification Improve-
ment Project (TSIP) within the NRC Office of Nuclear Reactor Regulation,
presents information describing the impact of technical specifications on
operating reactors in 1984. The information presented is derived from
analysis of 701 1984 Licensee Event Report (LER) summaries pertaining to
shutdowns required by technical specifications and to violations of techni-
ca) specifications. The LERs were reviewed to determine which technical
specifications are being violated the most, which class of technical speci-
fications are fimpacting plant avaiiability, and the relative safety
importance of the events. Relative safety importance in the context of this
report pertains to potential impact on the 11kelihood or consequences of
severe accidents involving core melt. The report is intended to be of use
to the TSIP in 1its reconsideration of the philosophy, purpose and
appropriate content of technical specifications.

The information presented includes:

. A structured compilation of the 1984 LERs arranged by system
affected, ranked by their relative importance to safety and risk
(high, medium, low), identified by tachnical specification
category (Limiting Condition for Operation, Surveillance, Safety
Limits and Limiting Safety System Settings, Administrative
Controls) and type (standard versus unique).

. Tabulations of the numbers of LERs by safety significance and
separately by plant and technical specification category, reactor
vendor, plant age, system affected, and technical specification
category.

. Estimates of plant unavailabilities attributable to technical
specification categories.

. ldentification of events involving extensions of outages because
the technical specifications would not permit restart until cer-
tain requirements had been met, identification of shutdowns



required by technical specification. which may have been contrary
to the best interests of safety, and shutdowns when there was
Tittle impact on system availability but a shutdown was required.

The safety and risk importance evaluations were based on the qualita-
tive judgment of the analysts, all of whom have extensive experience in the
performance and application of Probabilistic Risk Assessment (PRA). The PRA
experience of the analysts includes participation in the Reactor Safety
Study (RSS), the Integrated Reliability Evaluation Program (IREP), the
Accident Sequence Evaluation Program (ASEP), Risk Based Ranking of System-
atic Evaluation Program (SEP) Issues, and the Procedures for Evaluating
Technical Specifications (PETS) Program.

In addition to tabulations of events and specific correlations, the
report briefly highlights the most important insights noted in the course of
the analysis., Recognizing the limitations of analyzing only one year of
data, perhaps the most significant observations were: (1) shutdowns required
by technica)l specifications appear to contribute approximately one and a
half points to the total plant unavailability of 37%; (2) many LERs
resulting from technical specifications concern events that, while intrinsi-
cally important to the maintenance of safety, are of minor significance in
terms of their direct contribution to public risk from accident sequences as
modeled in PRAs. Many events relating to radiation protection and radiation
monitoring fall into this category.

The discussion of methodology and key assumptions is deferred unti)
after the presentation of results and important insights, which follows.

RESULTS AND INSIGHTS

Summaries of 701 1984 LERs required by 10CFR50.73 were reviewed. The
events described fn these LERs fall into one of the following two
categories: (1) the LER is generated due to a technical specification
violation, or (2) the event is a plant shutdown required by plant technical
specifications. The 77 shutdown related events were either shutdowns that
resulted from technical specification violations or shutdowns initiated so
that the technical specification requirements would not be violated. Each
LER event was assigned a relative safety significance (high, medium, low)



derived from a subjective judgment of its importance to the likelihood or
consequence of an accident affecting the public. (The details of this
assessment process are described further below.) In addition, each LER was
characterized by the following items of information:

Plant Name

Date of Commercial Operation

Type of Technical Specification (Standard or Unique)
NSSS Vendor

LER Number

Type of Event (Shutdown or Violation)

Power Level (%)/Plant Status

Outage Duration (Hours)

Technical Specification Category

- Limiting Condition for Operation,

- Surveillance,

- Administrative,

- Safety Limits, and Limiting Safety System Settings
. System Affected

K Event Description

This information is all listed in Attachment B, Table B-1, with
1istings ordered by plant name and LER number, and constitutes the complete
LER data base for the tabulations presented. The same information, re-
ordered by system affected and by safety significance (high, low, medium) is
repeated in Table B-2.

The LERs can be categorized in a number of ways:

. Of the 701 events, safety and risk significance rankings were 139
High (20%), 205 Medium (29%), and 357 Low (51%).

. 77 (11%) events required plant shutdowns. The safety significance
rankings were 25 High (32%), resulting in 4,624 shutdown hours; 20
Medium (26%), resulting in 3,675 shutdown hours; and 32 Low (42%),
resulting in 2,966 shutdown hours. The remaining 624 (89%)
violations were ranked 114 High (18%), 185 Medium (30%), and 325
Low (52%).



- 128 events affected fire protection systems. These are omitted
from some tabulations because of large uncertainty in assessing
safety significance. Of the 573 events not involving the fire
protection system, the safety significance rankings were 110 High
(19%), 138 Medium (24%), and 325 Low (57%).

v The 77 events requiring plant shutdowns were all among the 573
events not involving the fire protection system. 496 events
fnvolved violations other than those associated with fire protec-
tion,

B Of €24 violations (i.e., shutdowns excluded), 103 involved radia-
tion monitoring and protection systems, whose primary function is
to provide monitoring of routine releases and worker protection,
and whose operability would not be expected to impact the results
of a PRA. With these 103 events excluded, the safety significance
ranking is 114 High (22%), 185 Medium (36%), and 222 Low (42%).

»
These statistics are summarized in Table 1. One observation from these
statistics is that about half the events are ranked of medium or high
significance with respect to public safety, and half are ranked low.

The radiation monitoring and protection systems are primarily intended
for worker protection and public safety during normal operations (as opposed
to accidents). Their assignment of low safety significance is not meant to
detract from their obvious importance to plant operation, but merely
reflects the use of a PRA perspective, with its focus on major risks
associated with core melt accidents, as the basis for ranking.

The observed impact of outages due to technica) specifications on plant
availability is derived from data contained in the Licensed Operating
Reactors status summary reports. The total duration of 1984 outages that
could be attributed to technical specification requirements was
approximately 11,000 hours. (Problems associated with the determination of
this number are outlined in the next section of this report.) These outage
hours were accumulated by 39 (of 91) power plants; most operating reactors
had no identifiable technical specification related outage times. Detailed
unavailability data by plant is provided in Table A-1. The average



TABLE 1: BREAKDOWN OF TECHNICAL SPECIFICATION -
RELATED LERS DURING 1984 *
RELATIVE SAFETY SIGNIFICANCE

TYPE OF EVENT HIGH l MEDIUM I LOW ‘i TOTAL
Shutdowns 25 ( 43) 20 ( 3%) 32 ( &%) 77 (11%)
Violations

Fire Protection 29 67 32 128

Radiation Monitor - - 103 103

and Protection

Other 85 118 190 193

Violations - Total 114 (16%) 185 (26%) 325 (47%) 624 (89%)
TOTAL 139 (20%) 205 (293%) 357 (51%) 701 (100%)

. Percentages refer to 701 total.




unavailability contribution from technical specification related shutdowns,
counting only the 39 plants that had technical spec “fcation related
outages, was 3%, If all plants are considered, the inavailability
contribution from technical specification related events is approximately
one and a half percent. The average unavailability for all plants during
1984 was 37%. This includes data for scheduled and forced shutdowns.

Among the shutdown related events, there were only three that clearly
resulted in the extension of a plant shutdown inftially caused by a separate
unrelated event, The events were: a steam generator tube rupture (event
285008 at Fort Calhoun 1), failure of relief valves during startup tests
(event 219028 at Oyster Creek), and a spurious feedwater regulator valve
closure (event 272024 at Salem 1), At least two of these events would have
required the additional outage time regardless of the existence of technica)
specifications,

Another important observation from this study 1s that there are
technical specification required shutdowns that may place a greater chal-
Tenge on the plant safety systems than 1f the plant were allowed to continue
to cperate for a 1imited time while repairs are being made. Such shutdowns
may have been counterproductive to the assurance of safety. A more detalled
plant-specific analysis would be required to reach specific conclusions
about each event. These events generally involve degraded operation of
Systems that are necessary both to provide mitigating functions (maintaining
reactor water level, heat removal, etc.) under accident conditions and to
effect a safe shutdown under normal conditions, These systems include (but
are not necessarily 1imited to) AC and DC power, auxiliary feedwater and
residual heat removal systems. Five events were fdentifed in which one of
the above systems was in a degraded condition and the plant was shutdown or
& shutdown procedure was inftiated. These events include fallure of a
diesel generator during a test due to high crankcase pressure (event 331021
at Duane Arnold), fatlure of a turbine driven auxiliary feedwater pump
throttie trip valve during a test (event 315004 at D.C, Cook, Unit 1), two
diesel generators tripped during surveillance (event 339013 at North Anna,
Unit 2), auxiliary feedwater pump overspeed problems (event 255019 at
Palisades), and intermittent breaker problems with a residual heat removal
pump (event 388019 at Susquehanna, Unit 2),
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Three events were found that had a negligible impact on the availa-
bility of a system (and in some cases @ system that is not seen as being
particularly important to safety); however, the plant was required to shut-
down to remain in compliance with the plant technical specifications. For
these three events, continued operation of the plant would not appear to
have constituted any significant decrease in the public safety, In events
249013 at Dresden 3 (maintenance on a butterfly valve resulted in the
removal from service of the conta‘nment purge systom), event 305015 at
Kewaunee (the refueling water storage tank leve! was 1.5% below the
technical specification 1imit, but still operable) and event 327005 at
Sequoyah Unit 1 (the boron concentration in one accumulator was above the
technical specification l1imit), the functionability of the systems as
required in a post-accident environment does not appear have been
significantly affected. In all three events the technical specifications
required that the plants be shutdown,

The following paragraphs summarize some of the more detati:. results of
the study.

The 701 events have been classified by their relative safety signifi-
cance and correlated with several event characteristics of interest, These
include: (1) the systems primarily affected by the event (Table 2);
(2) Technical Specification category (Tables 3A and 38); (3) Type of Techni-
ca) Specification (Tables 4A and 48); (4) NSSS vendor (Tables 5A and 58);
and (5) age of the plant (Tables 6A and 68).

In the 1ast four cases, tabulations are shown for (a) a1 events and
(b) with the fire protection events excluded. Tue fire protection system
does not by itself provide any of the functions necessary to prevent a core
melt. MHowever, many of the systems required for mitigating functions are
protected by the fire protection system, Fire related events have not been
analyzed in many PRA studies; but for those that d1d include a fire analy-
sis, fires in particular areas were important, The areas of importance can
reasonably be expected to vary from plant to plant, For this reason a great
deal of uncertainty 1s associated with the importance of fire protection-
related events, To eliminate any bias in the data that this might
introduce, the results are presented both with and without the fire protec-
tion system-related events,



TABLE 2: TABULATION OF ALL TECHNICAL SPECIFICATION
RELATED 1984 LERS BY SYSTEM AFFECTED
VERSUS RELATIVE SAFETY SIGNIFICANCE

SYSTEM AFFECTED RELATIVE SAFETY SIGN!FICANCE
H1GH MEDI UM LOwW TOTAL
Not ldentified 0 0 11 11
AC Power 9 13 11 33
Accumylator 0 0 10 10
Auxiliary Feedwater 7 4 2 13
Chemical and Volume Contro) 2 2 5 9
Chlorine Detection 0 0 2 2
Component Cooling Water 5 0 1 6
Containment 15 25 34 74
Containment Spray 4 2 2 8
Containment: Combustible Gas O k| 4 7
Contro)l Room 0 0 3 3
Core Monitors 0 1 5 6
Core Spray a | 1 6
Criticality Monitors 0 0 1 1
DC Power 4 2 0 6
Depressurization 2 0 0 2
ECCS ¢ 7 0 1 8
Engineered Safeguards
(Actuation) 4 6 0 10
Fire Protection 29 67 32 128
Fuel Hand)ing 0 0 5 5
Heating Ventilation and
Alr Conditioning 6 0 17 23
High Pressure Injection 10 k| a 17
Low Pressure Injection 5 1 0 6
Main Steam Isolation 0 0 3 3
Plant Computer 0 0 1 1
Post Accident Monitor 0 1 0 1
Power Conversion 1 3 1 5
Pressure Relief 6 9 3 18
Pressurizer 0 1 2 k)



TABLE 2: TABULATION OF ALL TECHNICAL SPECIFICATION
RELATED 1984 LERS BY SYSTEM AFFECTED
VERSUS RELATIVE SAFETY SIGNIFICANCE - Continued

SYSTEM AFFECTED RELATIVE SAFETY SIGNIFICANCE

HIGH MEDIUM LOW TOTAL

Primary Coolant 3 13 37 53
Radiation Monitor 0 0 83 8:
Radiation Protection 0 0 20 20
Radwaste 0 0 5 5
Reactor Control 0 2 5 7
Reactor Water Cleanup 0 0 2 2
Reactor Protection 7 33 9 49
Recirculation 0 0 6 6
Residual Heat Removal 5 3 6 14
Seismic 0 3 2 5
Service Water 2 2 1 5
Spent Fuel Pool 0 0 1 1
Standby Gas Treatment 0 5 5 10
Standby Liquid Control 1 n 3 4
Sump 1 0 5 6
Upper Head Injection 0 0 1 1
Waste Gas Treatment 0 0 5 5
TOTAL 139 205 357 701

* Subsystem not identified.



TABLE 3A: TABULATION OF LERS BY TECHNICAL
SPECIFICATION CATEGORY VERSUS RELATIVE SAFETY SIGNIFICANCE

TECHNICAL SPECIFICATION RELATIVE SAFETY SIGNIFICANCE
CATEGORY HIGH MEDIUM LOW TOTAL
LCO 114 148 230 492'
Surveillance 21 37 95 153
Administrative 1 15 32 48
SL & LSSS 3 5 0 8
TOTAL 139 205 357 701

TABLE 3B: TABULATION OF LERS BY TECHNICAL
SPECIFICATION CATEGORY VERSUS RELATIVE SAFETY SIGNIFICANCE,
EXCLUDING FIRE PROTECTION EVENTS

TECHNICAL SPECIFICATION RELATIVE SAFETY SIGNIFICANCE
CATEGORY HIGH MEDIUM LOW TOTAL
LCO 87 9l 207 385
Surveillance 19 30 87 136
Administrative 1 12 3 44
SL & LSSS 3 5 0 8
TOTAL 110 138 325 573

10



TABLE 4A: TABULATION OF LERS BY TYPE OF TECHNICAL
SPECIFICATION VERSUS RELATIVE SAFETY SIGNIFICANCE

TYPE OF TECHNICAL RELATIVE SAFETY SIGNIFICANCE
SPECIFICATION * HIGH MEDIUM LOW TOTAL
Standard (41) 83 116 231 430
Unique (50) 56 89 126 271
TOTAL 139 205 357 701
TABLE 4B: TABULATION OF LERS BY TYPE OF TECHNICAL
SPECIFICATION VERSUS RELATIVE SAFETY SIGNIFICANCE,
EXCLUDING FIRE PROTECTION EVENTS
TYPE OF TECHNICAL RELATIVE SAFETY SIGNIFICANCE
SPECIFICATION * HIGH MEDIUM LOW TOTAL
Standard (41) 63 80 205 348
Unique (50) 47 58 120 225
TOTAL 110 138 325 573

K

Number of plants in each category is indicated in parenthesis.
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TABLE SA:

TABULATION OF LERS BY NSSS

VENDOR VERSUS RELATIVE SAFETY SIGNIFICANCE

RELATIVE SAFETY SIGNIFICANCE

NSSS VENDOR * HIGH MEDIUM LOW TOTAL
General Electric (32) 43 60 144 247
Westinghouse (37) 60 104 137 301
Combustion Engineering (12) 28 24 40 92
Babcock & Wilcox ( 8) 4 14 3 52
Allis-Chalmers (1) 4 3 2 9
General Atomic (1) 0 0 0 0

TOTAL 139 205 357 701

TABLE 5B: TABULATION OF LERS BY NSSS
VENDOR VERSUS RELATIVE SAFETY SIGNIFICANCE,
EXCLUDING FIRE PROTECTION EVENTS
RELATIVE SAFETY SIGNIFICANCE

NSSS VENDOR + HIGH MEDIUM LOW TOTAL
General Electric (32) 37 36 133 206
Westinghouse (37) 43 70 124 237
Combustion Engineering (12) 23 20 35 78
Babcock & Wilcox ( 8) 4 10 k)| 45
Allis-Chalmers (1) 3 2 2 7
General Atomic (1) 0 0 0 0

TOTAL 110 138 328 573

o Number of plants in each category is indicated 1in parenthesis,
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TABLE 6A: TABULATION OF LERS BY DATE OF COMMERCIAL
OPERATION VERSUS SAFETY SIGNIFICANCE

RELATIVE SAFETY SIGNIFICANCE

DATE OF OPERATION * HIGH MEDIUM LOW TOTAL
1983 - 1985 (16) 39 49 126 214
1981 - 1982 (6) 10 21 34 65
1976 - 1980 (18) 27 40 61 128
1974 - 1975 (21) 21 32 52 105
1971 - 1973 (18) 18 36 54 108
1960 - 1970 (12) 24 27 30 81

TOTAL 139 205 37 701

TABLE 68: TABULATION OF LERS BY DATE OF
COMMERCIAL OPERATION VERSUS RELATIVE SAFETY SIGNIFICANCE,
EXCLUDING FIRE PROTECTION EVENTS

RELATIVE SAFETY SIGNIFICANCE

DATE OF OPERATION * HIGH MEDIUM LOW TOTAL
1983 - 1985 (16) 27 )| 114 1n
1961 - 1982 (6) 9 15 29 53
1976 - 1980 (18) 23 5 52 106
1974 - 1975 (21) 18 18 50 86
1971 - 1973 (18) 16 30 50 96
1960 - 1970 (12) 17 13 30 60

TOTAL 110 138 325 573

b Nu ber of plants in each category 1s indicated in parenthesis,

13



The technical specification category that 1s most often violated 1s the
Timiting condition for operation category, with surveillance requirements
being the second most violated. There 1s not a significant difference in
the data for toe different vendors; the total number of events per plant 1s
approximately the same for all the major vendors. The frequency per plant
of technical specification-related LERs for plants with standard technica)
specifications (430 events at 41 plants) 1s nearly double that for plants
with unique ones (271 events at 50 plants). Plants that have begun commer-
cial operation in the last two years have generated a larger number of LERs
than the older plants, especfally in the low relative safecy significance
category.

Plants with post=1975 commercial operation dates generally have
standard technical specifications while the older plants have unique
specifications, If tne data for new plants with standard technica)
specifications 1s removed from the standard technica) specification data,
the remaining plants with standard technical specifications generate
approximately 50% more LERs per plant than the plants with unique technical
specifications. The low relative safety significant events occur at new
plants (1icensed after 1982) at three times the rate of low events at plants
with unique technical specifications and twice the rate of low events at all
other plants with standard technical specifications. Apparently, the larger
number of events in newer plants can be attributed to both & learning curve
associated with early plant operation and to the use of standard rather than
unique technical specifications,

The subset of data that deals only with the events that resulted 1n
plant shutdowns was analyzed separately from all events, The results of
this analysis are presented in Tables 7-11, which are similar to the ones
developed for all events. (Listings of the events classified as they are in
the tables are provided in Attachment A, Tables A.2 through A.8,)

As In the complete set of 701 LERs most shutdown related events are the
result of LCO requirements, The system most often tnvolved 1n shutdown
related events (18 events) 15 the primary coolant system, Most of these
events are shutdowns due to primary coolant leakage ranging in size from
approximately 1 gpm, to 110 gpm, and include steam generator tube ruptures
In PWits, (In the cet of al) events, the systems most often affected were

1L
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TABLE 10: TABULATION OF SHUTDOWN-RELATED 1984
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tne fire protection, containment, radiation monitoring, primary ccolant and
reactor protection systems).

The shutdown related events occur more frequently at plants with
standard technical specifications than at plants with unique, plant-
specific, technical specifications. Plants with standard technical
specifications are shutdown nearly 40% more frequently than those with
unique ones. No other significant trends in the shutdown data were
identified.

Of the 77 LERs that concerned technical specification required
shutdowns, only 53 impacted plant availability, i.e., had outage hours
associated with the event, The remaining 24 events were either of such
short duration as to not affect plant availability, as reported in the
Licensed Operating Reactors status summary reports, or a separate entry was
not made in the summary reports and it was not possible to separate the
technical specification-related outage hours from the total outage time.
The 53 events occurred at 39 power plants. The most events at any one plant
were three at two different plants (Salem 2 and Palisades). Ten plants
experienced two technical specification-related shutdowns and 27 plants had
one shutdown event each.

The single event with the greatest impact on plant availability was a
steam generator tube rupture at Fort Calhoun (event 285008) which resulted
in an outage of 1390 hours and an unavailability of 16% for the plant. This
was also the largest impact on a single plant for the entire year. Four
other plants had total cutage times, from technical specification required
shutdowns, of greater than one month. These are: Zion Unit 1 (1254 hours

due to two events, for an unavailability contribution of 14%), Salem Unit 2
(996 hours, due to three events, 11% unavailability), Calvert Cliffs Unit
(927 hours, due to two events, 11% unavailability), and North Anna Unit 1

(748 hours, due to one event, 9% unavailability).

The average unavailability factor for all nuclear power plants in
operation in the United States in 1984 was 37%. This is the result of
approximately 256,200 outage hours for the year. Plant unavailability can
be divided into forced and scheduled outages. In 1984 there were
approximately 66,800 forced outage hours (a 10% average unavailability




factor) and 189,400 scheduled outage hours (a 27% average unavailability
factor). Technical specification-related shutdowns contributed 17% of the
forced outage hours. The 11,265 technical specification-related outage
hours result in an average unavailability factor of slightly more than one
and a half percent.

The relative safety significance of the technical specification
required shutdown events has been presented in Tables 7 through 11. The
twenty-five events rated as being of high relative safety significance
account for 4624 shutdown hours, 20 medium events account for 3675 shutdown
hours, and 32 low events account for 2966 shutdown hours. Therefore, the
contribution of technical specification required shutdown events in each
relative safety significance category to plant unavailability is: high
R.7%; medium, 0.5%; and low, 0.4%.

For the shutdown-related events that have outage times associated with
them, a Tisting of the events categorized by plant and type of technical

cittont 1% tmiad . , ‘ _
specification (1imiting condition of operation, surveillance) is provided in

Table A-1. This table contains the outage times for the technical specifica-
tion-related events and for all forced and scheduled non-technical specifi-

cation-related events. The associated unavailabilities for all of these
events are provided.




METHODOLOGY

The results of this study are based on information from the following
three sources:

[ The Licensed Operating Reactors status summary reports for 1984,
(NUREG-0020 Vol. 8 Nos. 1-12 and Vol. 9 No. 1)

# A listing of all shutdowns and power reductions for 1984 (provided
by the NRC), and

. The 1984 License Event Reports (LERs) for events that related to
plant shutdowns due to technical specification requirements or
violations of technical specifications (provided by the NRC).

The information required to determine the category of technical speci-
fication which resulted in the event and the system affected, and to make an
assessment of the safety significan e of the event, was extracted from the
LER abstracts. The determinatior of plant outage times associated with
technical specification related evants was made by correlating the LER data
with data in the other two data sources referenced above.

The technical specification categories employed for this study were:
Design Requirements, Safety Limits and Limiting Safety System Settings,
Limiting Conditions of Operation, Surveillance Requirements, and Adminis-
trative Controls. These are the major divisions found in plant technical
specifications. Each event was as:igned to a category based not necessarily
on the ultimate category of technical specification violated but rather on
the technical specification category which could be deemed to have caused
the violation or shutdown. For example, an event that consisted of a
missed surveillance would normally be assigned to the technica) specifica-
tion "Surveillance" category. However, if the required surveillance was
missed or performed improperly because of an administrative problem that
appeared to be relevant to the plant technical specifications (such as a
failure to properly review test procedures and changes to test procedures)
then the event would be assigned to the "Administrative” category. Sim-
ilarly, if a 1imiting condition of operation was entered because of a missed
surveillance, the event would be assigned to the "Surveillance" category.
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The relative safety significance of each event was determined by using
a two part ranking scheme. First, the relative safety significance of the
system affected by the event was determined. Then the impact of the event
on the operability of the system was assessed. Both of these assessments
were qualitative and based on the judgment of the analysts, who have exten-
sive PRA experience. Following the initial ranking of all events by the
principal contributors to this project, a peer review group consisting of
staff with experience in several PRA related studies, including the Accident
Sequence Precursor Study, the Accident Sequence Evaluation Program and the
Program to Evaluate Technical Specifications, were involved in a review of
the relative safety significance assessments. Both parts of the relative
safety significance ranking scheme were given approximately egual
importance. Simply because an event affected a system considered to be
important to safety did not necessarily mean that the event was of a high
relative safety significance.

The evaluation of a system's importance was primarily based on its
perceived relationship to the probability of core melt. However, this
measure is not relevant for systems, such as containment systems, which are
designed to mitigate consequences given a core melt. In most cases the
operability of these systems does not impact the core melt fregquency, but
does impact the release paths to the environment and ultimately the risk to
the public. For containment systems, the basis for the determination of the
significance of the system was not their relationship to core melt
probability but their perceived importance to risk, specifically the impact
on the ability of the containment to perform the radionuclide containment
function in the event of a core melt accident.

Since both inputs to the ranking of safety significance are gualitative
assessments, a sophisticated ranking scheme would not be appropriate.
Therefore, relative safety significance rankings of high, medium or low were
assigned to each of the events. A low safety significance ranking is indi-
cative of an event that would not be expected to impact the quantitative
results of a PRA. Such an event could be associated with a system that has
not contributed to the dominant sequences of past PRAs or could have so
negligible an effect on any system as to be of little or no significance.
An event given a high relative safety significance would have to affect one
of the systems considered important to safety and would have to have a
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significant impact on that system's availability. The events ranked medium
in relative risk significance encompass a wide range of events that induce
large impacts on the availability of systems of some importance to safety or
that have some impact on the system availabilities of high importance sys-
tems. The assessment of relative safety significance was lowered for events
which occurred during a shutdown and which could occur only during a shut-
down. For all other cases, the power level at the time of the event did not
influence the relative safety significance rankings.

The importance attributed to several systems needs to be explained in
some detail. From information in most PRAs it is apparent that systems such
as AC and DC power, High Pressure Injection and Recirculation, Auxiliary
Feedwater, Reactor Protection and Residual Heat Removal are important for
most plants. However, differences in plant design result in some systems
being more important at some plants than others. The chemical and volume
control system, if used for hioh pressure injection, provides an important
safety function; but, if a separate high pressure system is available, the
chemical and volume control system may not be as important. Redundant long-
term cooling systems at particular plants would tend to reduce the import-
ance of these systems in a PRA. Since PRAs do not exist for most plants, it
was not always possible to identify those plants where the safety signifi-
cance of a particular plant system was less than for the same system in a
different plant. It was assumed that if a system had been identified as
safety significant in a PRA it had the potential to be safety significant at
other plants. Although this is a conservative approach it was deemed
acceptable since most of the events analyzed did not appear to be so plant-
specific that their occurrence at another plant of a different design would
not be possible.

The safety significance of three systems was not determined by their
direct impact on core melt or risk due to core melt accidents. These three
systems (fire protection, heating ventilation and air conditioning, and
seismic protection) were ranked according to the importance of the system
they support if the event description provided enough information to deter-
mine which system was supported. For example, a failure of the fire detec-
tion and protection system in a vital switchgear room would be rated as of
high relative safety significance while the same failure in a machine shop
or other nonvital area would be ranked low in relative safety significance.
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In many cases the LER abstract did not include any information about the
system or area being supported by one of these three systems. For these
events a medium safety significance was assigned because all three systems
provide a necessary support function for at least some systems important to
safety.

Finally, from the descriptions in the LER abstracts it was not always
possible to identify exactly which system was affected by the event. In
cases where the ECCS subsystem could not be identified but it was apparent
that emergency systems were affected, the event was assigned to the "system"
ECCS. (These events should not be confused with the Engineered Safeguards
events which are related to safeguards actuation events.)

One other purpose of this project was to determine the impact of
current technical specifications on plant availability. The LERs were
reviewed to identify the events that resulted in a shutdown with an
identifiable outage duration. Other than the relative safety significance
of the event no attempt was made to determine the appropriateness of the
required shutdown. We recognize that the selection of a technical specifi-
cation 1imit (for example the allowable containment leakage rate or primary
coolant system leakage limits) can impact the time and manpower requirements
that a utility must use to meet the requirements. However, this aspect of
the evaluation of technical specifications was not within the scope of this
study.

The unavailability calculations used in this analysis were simple and
straightforward once the hours attributable to the technical specification
related LER's were found. These outage hours are based on information in
the Licensed Operating Reactors status reports and the 1984 availability
(outage) data. There are at least two factors which affect the accuracy of
the unavailability calculations. The first involves the accuracy of the
data. It was not always possible *o establish a one-to-one correspondence
between an event and the resulting outage time. A technical specification
related LER may have been generated during a shutdown, with only part of the
shutdown attributable to the technical specification-related event. In
these cases, an attempt was made to estimate the maximum outage time that
could be attributed to the event. (These events are denoted by an asterisk
(*) after the outage duration in all of the attached LER 1istings.) For
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events where a maximum time was allocated, the impact on the unavailability
may be overestimated. (However, for the events where no time could be
allocated, that is, it was not possible to separate a distinct technical
specification-related outage time, the unavailability impact may be underes-
timated. These shutdown events are some, but not all, of the events
assigned zero outage hours.) The second problem is similar in nature and
tends to result in an overestimation of the hours attributable to the tech-
nical specification-related events. The outage time assigned to some events
appears to be excessive for the type of event described in the LER abstract.
It is possible that additional work might have been performed during the
outage but was not identified in any of the material available for this
study.

As a final note, we reiterate that the relative safety significance-
ranking of events in this report was based on judgments derived from PRA
experience wherein the point of view leads to a focus on events which bear
immediately on the likelihood or consequences of accidents. However, there
are many events triggered by present technical specifications which are
related to important operational issues, e.g. radiation monitoring of
routine releases and radiation protection of workers, that do not have an
immediate bearing on the likelihood or consequences of core melt accidents
and therefore are assigned a low measure of relative significance according
to the approach taken in this report. The point we wish to emphasize is
that a low ranking here does not necessarily imply low importance from an
overall plant operation perspective; it merely delireates a separate class
of events.
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ATTACHMENT A

Table A-1 contains the information needed to assess the impact of
technical specifications on plant unavailability. The LERs that describe
the technical specification-related shutdowns for each plant have been
listed for each plant. The information provided for each event includes:
plant information (plant name, date of commercial operation, vendor, and
type of technical specifications) and event information (LER number, the
outage hours and resulting unavailability contribution from the event, the
safety significance ranking and the technical specification category most
applicable to the event).

The sub-subtotal entries on the table list the total outage hours and
total unavailability for a plant for each technical specification category.
For example: on the f.rst page of Table A-1 there are two events listed for
Browns Ferry Unit 1. Both events relate to the LCO category. The sub-
subtotal entry lists the total outage hours and unavailability contributions
from these two events.

The subtotal entries contain the outage and unavailability data for
each plant. In addition to the technical specification-related data, outage
and unavailability data is provided for: (1) forced outages (not related to
technical specification issues), (2) scheduled outages (such as refueling
outages), and (3) all outages (forced, scheduled, and technical specifica-
tion related). Again using the Brown's Ferry Unit 1 data as an example, the
technical specification-related outage data, 194 hours for 2 events contri-
tuting a 0.02 unavailability factor, is 1isted first. The remaining data
shows €26 hours of forced outages (a 0.07 unavailability factor), 32 hours
of scheduled outages (a 0.00 unavailability factor), and total outage time
of 852 hours for a 0.10 unavailability factor.

The last entry in Table A-1 sums the outage hours and lists the average
unavailability for the 39 power plants listed in the table.

Tables A-2 through A-6 provide listings of the technical specification-
related shutdown events sorted by the system affected (Table A-2), type of
plant technical specifications (Table A-3), technical specification category
(Table A-4), vendor (Table A-5), and date of plant commercial operation
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(Table A-6). Within each category of the primary sort the events are sorted
by the relative safety significance ranking. For example in Table A-2 all
six of the events that affected the “"containment" are listed together. The
high relative safety significance event is 1isted first, followed by the
three low events and then the two medium events. A1l five tatles contain
the same 77 events and the same information pertaining to each event. The
following information is provided.

Plant name

Date of commercial operation

Type of technical specifications (standard vs unique)
Vendor

LER number

Event classification (violation, shutdown)
Power level (and in some cases plant mode)
Qutage duration

Technical specification category

System affected

Relative safety significance ranking

Event description
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ot be corvected in 77 hows.

Buring testing of swsiliary festuater pump, the pusp showsd overwpoed probless
ond was declered inopereble. The repair could mot be perforeed in 72 howrs
allowsd by the Tech Specs,

Wility EBrvor: Serveillonce Test on Ao Fesdester Pup Rom Supply Line
Srubber not gerforesd prior to stert-wp
-u-—.lum-.n-n-—-n-—-‘--m
fosthator pump wen taben of ! 1imne to conserve condwsate. Mtsspts to mintain
towmp § prowsure failed (overcooling event) in part due to & Boric acid lesk.
Nakoup tank lovel wes dropping ot & rate of 1 B violsting the Tech Spec
liwits. The lesk wes in the vicinity of presserizer costrol valve and o wes
not 4 pressers bowndery |sshage.
Lmln“dulmmhqhbdnldwﬂhqd-m
(CDNG) heat exchanger indiceted & feult condition. Sincw train 8 of (N6 was
out of service an LLD Tech Spec wes violated.
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0 Table A-2 (continued)
CLASSIFICATION OF SHUTDOWN EVENTS BY SYSTEM AFFECTED
LE 3 W ™ S LEY . SUTIOMN MR T TEDNIOR SYSTEN SFETY EVENT BESCWISTION
CNERCIA.  TEDWIOR.  VOWOR OF 1S LEVEL %)/ DURRTION  SPECIFIOATION L 228 ] SI8wIF 10X
OPERCTION  SPELIF 10T 10N VIDLATION ™ ) CATEBDRY
STans
ORVERT QLIFFS | 8878 e + 4 N0 SUTHME 100/ o o onms 0 lﬂ.hmﬁcﬂ—'h—rnhmuw
WTER Cavse damage dwring meintemence.

PREm N 2 o Frt s M001  VIML/SAN 100w “ TR N ! t-u--um.-mtulb-u-tbmﬁuw
through the comtainment purge |ines.

BEWER WLLEY | WY 7 . 1007 SUTIOMN  100/W N u» CIMTR N w (’-ug-nmmuaumnluull-*hdld isolation
valve failod shet. mm-n--uhu--p-t
Mwhlﬁhluidlﬂ"'.

- wmn R - ITR0ES  VIOL/SWUT 00073 R CINTR [T (¥ ] mmm.“~b~"ﬂl‘~.~w
stoan Dypass valw. ummwwnwum-
-ital e e such valve exists ot this plet.

Faow o %% e - P01l SUTIOME 100/ un IR T w bn-u—ﬂm-—anmwmwa--“-
to losking presserirer sefety valwe. This revsited in incroessd contsimet
redistion level § prewsars. Prossers resched 0. 35 POID ewcouding LID |imit of
.3’

2 1081 e . JI00E DUTIOMN 100w o u» CIMTA -r Rility evar: During rowt ine servel | larey twes conteimment isolation velves
-lw-hl-da-nulbunmud-ubltqd
erators owt of phase.

nm »m R K 29WCT  SUTUOMN 100/ - o COMTR T L3 'lﬂbdhlﬂumm““““
the comtaimment doms ot et this regeiresset. Nector ms shetdown and 2
Ioahage tewt ses perforeed.

e W wus ST * 416000 DUTIOMN 004 SD ¢ » CINTR TN L hm—n-q_dw--u*-&b-

Speav inopersbie dw to cracks in the piping and sepport deficiencies. 0 e
Seceuse plamt (s wot opereting. )
o | war T - JINT UM j100M 0 AORINISTRRTIVE COMTR| T L34 Rility wvory feeaptance ~iterie of @ icw condevesr interwndists dech door
k. test procwdure seve ot the s as Tech Sowc reguireset. 7 doors thet pewsed
test 0id sot sewt Toch Spers.
N D e e A * 1001 VIS 000/ meo R W hddcwh—tmt-“-lv“hd-hﬂ-h—
Tiow Gwring tewt.
OVSTER ONEEX 12749 NRE + 21%88 MO 012 - EwEman W btqm'-um-idlq,ld!nlb'd-““h
Tiow ovtomst ic deprewswrizetion system ailed to opsrete.

@ oTEs . wmw NI * ZR001T  BUTHME 088N o » ars L "u-MMWIWbﬁ---‘Im
M“mul'ﬂ““*d-“w

LT L Y g - TR TN 000/W e xS L] m-ﬁmrﬂ--nﬂhhd‘ Some of thess
ﬂ-n-hhﬂynp‘hq‘u LEW ju Uit | Swtdow s
it 2 for ) s W Unit 2 LEW gemereted though. Dokt 30-311)

|2 108 e - I ST oW » u» axs "l M‘.ﬁl.'““ﬂl---l‘ BSome of thews

ul-u—h&--ﬂym».qu-. Mo Uit 2 LER gewerated for
this svent. LER 1s Unit | 2TPODI2, Shwtdomn wes Unit 2 for 347 hows. Dortet
®-nn,
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