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EXECUTIVE SUMMARY

The Nuclear Regulatory Commission hasis reviseding its regulatory oversight processes of
inspection, assessment and enforcement for commercial nuclear power plants. The new processes
rely primarily on two inputs: Performance Indicators and NRC Inspection Findings. The purpose
of this manual is to provide the guidance necessary for power reactor licensees to collect and
report the data elements that will be used to compute the Performance Indicators.

An overview of the complete oversight process is provided in NUREG 1649, “NewNRC
Reactor Inspectionand Oversight Processeram.” More detail is provided in SECY 99-007,
“Recommendations for Reactor Oversight Process Improvements,” as amended 1n

SECY 99-007A and SECY 00-049 “Results of the Revised Reactor Oversight Process Pilot
Program.”
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Summary of Changes to NEI 99-02
Revision 0 to Revision 1

Page Change

Throughout Incorporated NRC approved FAQs into the text, primarily in the Clarifying
Notes sections

Throughout Deleted FAQ sections

3 Clarified guidance for correcting previously submitted performance indicator
data

S Removed section on applicability of NEI 99-02 Revision 0

6 Revised discussion of Frequently Asked Questions

E-1 Added appendix identifying where FAQs were incorporated in text
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1 INTRODUCTION

This guideline describes the data and calculations for each performance indicator in the Nuclear
Regulatory Commission’s (NRC) power reactor licensee assessment process. The guideline also
describes the licensee quarterly indicator reports that are to be submitted to the NRC for use in its
licensee assessment process.

This guideline provides the definitions and guidance for the purposes of reporting performance
indicator data. No other documents should be used for definitions or guidance unless specifically
referenced in this document. This guideline should not be used for purposes other than collection
and reporting of performance indicator data in the NRC licensee assessment process.

Background

In 1998 and 1999, the NRC conducted a series of public meetings to develop a more objective
process for assessing a licensee’s regulatory and safety performance. The new process uses risk-
informed insights to focus on those matters that are of safety significance. The objective is to
monitor performance in three broad areas — reactor safety (avoiding accidents and reducing the
consequences of accidents if they occur); radiation safety for plant workers and the public during
routine operations; and protection of the plant against sabotage or other security threats.

The three broad areas are divided into cornerstones: initiating events, mitigating systems, barrier
integrity, emergency preparedness, public radiation safety, occupational radiation safety and
physical protection. Performance indicators are used to assess licensee performance in each
comerstone. The NRC will use a risk-informed baseline inspection process to supplement and
complement the performance indicator(s). This guideline focuses on the performance indicator
segment of the assessment process.

The thresholds for each performance indicator provide objective indication of the need to modify
NRC inspection resources or to take other regulatory actions based on licensee performance.
Table 1 provides a summary of the performance indicators and their associated thresholds.

The overall objectives of the process are to:

° improve the objectivity of the oversight processes so that subjective decisions and
judgment are not central process features,

] improve the scrutability of the NRC assessment process so that NRC actions have a clear
tie to licensee performance, and

. risk-inform the regulatory assessment process so that NRC and licensee resources are
focused on those aspects of performance having the greatest impact on safe plant
operation.
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In identifying those aspects of licensee performance that are important to the NRC’s mission,
adequate protection of public health and safety, the NRC set high level performance goals for
regulatory oversight. These goals are:

o maintain a low frequency of events that could lead to a nuclear reactor accident;
° zero significant radiation exposures resulting from civilian nuclear reactors;
o no increase in the number of offsite releases of radioactive material from civilian nuclear

reactors that exceed 10 CFR Part 20 limits; and

. no substantiated breakdown of physical protection that significantly weakens protection
against radiological sabotage, theft, or diversion of special nuclear materials.

These performance goals are represented in the new assessment framework as the strategic
performance areas of Reactor Safety, Radiation Safety, and Safeguards.

Figure 1.0 provides a graphical representation of the licensee assessment process.

General Reporting Guidance

At quarterly intervals, each licensee will submit to the NRC the performance assessment data
described in this guideline. The data is submitted electronically to the NRC by the 21% calendar
day of the month following the end of the reporting quarter. If a submittal date falls on a
Saturday, Sunday, or federal holiday, the next federal working day becomes the official due date
(in accordance with 10 CFR 50.4). The format and examples of the data provided in each
subsection show the complete data record for an indicator, and provide a chart of the indicator.
These are provided for illustrative purposes only. Each licensee only sends to the NRC the data
set from the previous quarter, as defined in each Data Reporting Elements subsection (See
Appendix B) along with any changes to previously submitted data.

The reporting of performance indicators is a separate and distinct function from other NRC
reporting requirements. Licensees will continue to submit other regulatory reports as required by
regulations; such as, 10 CFR 50.72 and 10 CFR 50.73.

Performance indicator reports are submitted to the NRC for each power reactor unit. Some
indicators are based on station parameters. In these cases the station value is reported for each
power reactor unit at the station.

Issues regarding interpretation or implementation of NEI 99-02 guidance may occur during
implementation. Licensees are encouraged to resolve these issues with the Region. In thos€
instances where the NRC staff and the Licensee are unable to reach resolution, the issue should
be escalated to appropriate industry and NRC management using the FAQ process. In the
interim period until the issue is resolved, the Licensee is encouraged to maintain open
communication with the NRC. Issues involving enforcement are not included in this process.




—
O D000\ D W

NEI 99-02 Revision 1 DRAFT
15 February, 2001

Guidance for Correcting Previously Submitted Performance Indicator Data

In instances where data errors or a newly identified faulted condition are determined to have
occurred in a previous reporting period, previously submitted indicator data are amend,ed'onl)y to
the extent necessary to correctly calculate the indicator(s) for the current reporting perfed:é’frhis
amended information is submitted using a *“change report” following the guidance provided on
the NEI performance indicator website (PIWeb) in the “edit” mode. For performance indicators
with a long data evaluation period, e.g., 12 quarters, and depending on which reporting period the
data error affects, the amended data may go back into the historical data period. The values of
previous reporting periods are revised, as appropriate, when the amended data is used by the
NRC to recalculate the affected performance indicator. The current report should reflect the new
information, as discussed in the detailed sections of this document. In these cases, the quarterly
data report should include a comment to indicate that the indicator values for past reporting
periods are different than previously reported. If available at the time of the report, the LEEJ U

reference is noted. L an [ R oo
prber Lo

If a performance indicator data reporting error is discovered, an amended “mid-quarter” report
does not need to be submitted if both the previously reported and amended performance indicator
values are within the “green” performance indicator band. In these instances, corrected data
should be included in the next quarterly report along with a brief description of the reason for the
change(s). If a performance indicator data error is discovered that causes a threshold to be
crossed, a “mid-quarter” report should be submitted as soon as practical following discovery of
the error.

In January 2000, all licensees submitted “historical performance indicator data™ to support the
start of the revised regulatory oversight process. This data was used by the NRC to validate
performance indicator thresholds and to develop licensee inspection schedules for the revised
process. The January submittal represented a “best effort” to collect and report historical data.
Safety system unavailability data reported as part of the WANO performance indicators was
allowed to be used without modification. A supplemental review of the WANO data to ensure it
met applicable NEI 99-02 guidance was not required for the January historical data submittal.
Errors in the historical data submission for any performance indicator, found subsequent to
January 2000, do not require correction except as described above.

//’ T D#naé /: ‘
by the current revision of this document will not be applied retroactively to previously submitted
data. Previously submitted data will not require correction or amendment provided it was

collected and reported consistent with the NEI 99-02 revision and FAQ guidance in effect at the
time of submittal.”

"Changes to data collection rules or practices required
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Comment Fields

The quarterly report allows comments to be included with performance indicator data. A general
comment field 1s provided for comments pertinent to the quarterly submittal that are not specific
to an individual performance indicator. A separate comment field is provided for each
performance indicator. Comments included in the report should be brief and understandable by
the general public. Comments provided as part of the quarterly report will be included along
with performance indicator data as part of the NRC Public Web site on the oversight program. If
multiple PI comments are received by NRC that are applicable to the same unit/Pl/quarter, the
NRC Public Web site will display all applicable comments for the quarter in the order received
(e.g., If a comment for the current quarter is received via quarterly report and a comment for the
same PI is received via a change report, then both comments will be displayed on the Web site.
For General Comments, the NRC Public Web site will display only the latest “general” comment
received for the current quarter (e.g., A “general” comment received via a change report will
replace any “general” comment provided via a previously submitted quarterly report.)

Comments should be generally limited to instances as directed in this guideline. These instances
include:

» Exceedance of a threshold (Comment should include a brief explanation and should be
repeated in subsequent quarterly reports as necessary to address the threshold exceedance)

¢ Revision to previously submitted data (Comment should include a brief characterization
of the change, should identify affected time periods and should identify whether the
change affects the “color” of the indicator.)

¢ Identification of a design deficiency affecting safety system unavailability (See Safety
System Unavailability discussion on fault exposure unavailable hours)

e Resetting of fault exposure hours (See Safety System Unavailability discussion on
resetting fault exposure hours)

¢ Unavailability of data for quarterly report (Examples include unavailability of RCS
Activity data for one or more months due to plant conditions that do not require RCS
activity to be calculated.)

In specific circumstances, some plants, because of unique design characteristics, may typically
appear in the “increased regulatory response band,” as shown in Table 1. In such cases the
unique condition and the resulting impact on the specific indicator should be explained in the
associated comment field. Additional guidance is provided under the appropriate indicator
sections.

The quarterly data reports are submitted to the NRC under 10 CFR 50.4 requirements. The
quarterly reports are to be submitted in electronic form only. Separate submittal of a paper copy
1s not requested. Licensees should apply standard commercial quality practices to provide
reasonable assurance that the quarterly data submittals are correct. Licensees should plan to
retain the data consistent with the historical data requirements for each performance indicator.
For example, data associated with the barrier comerstone should be retained for 12 months, data
for safety system unavailability should be retained for 12 quarters.

The criterion for reporting is based on the time the failure or deficiency is identified, with the
exception of the Safety System Functional Failure indicator, which is based on the Report Date

4
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of the LER. In some cases the time of failure is immediately known, in other cases there may be
a time-lapse while calculations are performed to determine whether a deficiency exists, and in
some instances the time of occurrence is not known and has to be estimated. Additional
clarification is provided in specific indicator sections.

Numerical Reporting Criteria

Final calculations are rounded up or down to the same number of significant figures as shown in
Table 1. Where required, percentages are reported and noted as: 9.0%, 25%.

Submittal of Performance Indicator Data

Performance indicator data should be submitted as a delimited text file (data stream) for each
unit, attached to an email addressed to pidata@nrc.gov. The structure and format of the
delimited text files is discussed in Appendix B. The email message can include report files
containing PI data for the quarter (quarterly reports) for all units at a site and can also include any
report file(s) providing changes to previously submitted data (change reports). The title/subject
of the email should indicate the unit(s) for which data is included, the applicable quarter, and
whether the attachment includes quarterly report(s) (QR), change report(s) (CR) or both. The
recommended format of the email message title line is “<Plant Name(s)>-<quarter/year>-PI Data
Elements (QR and/or CR)” (e.g., “Salem Units 1 and 2 — 1Q2000 — PI Data Elements (QR)”).
Licensees should not submit hard copies of the PI data submittal (with the possible exception of a
back up if the email system is unavailable).

The NRC will send return emails with the licensee’s submittal attached to confirm and
authenticate receipt of the proper data, generally within 2 business days. The licensee is
responsible for ensuring that the submitted data is received without corruption by comparing the
response file with the original file. Any problems with the data transmittal should be identified
in an email to pidataf@nrc.gov within 4 business days of the original data transmittal.

Additional guidance on the collection of performance indicator data and the creation of quarterly
reports and change reports is provided at the NEI performance indicator website (PIWeb).




The reports made to the NRC under the new regulatory assessment process are in addition to the
standard reporting requirements prescribed by NRC regulations.

Frequently Asked Questions

Frequent]y Asked Questlons (FAQ) and responses regardmg mterpretatxons of this guldelme are

NRC Web51te (www.nre.gov). A0 : tde a5-weth
the NRC Website represent NRC approved mterpretatlons of perfoxmance mdlcator guidance and
should be treated as an adjunet extension of NEI 99-02.

The NRC Website will identify the date of original posting for FAQs and responses. Unless
otherwise directed in an FAQ response, FAQs are to be applied to the data submittal for the
quarter in which the FAQ was posted and beyond. For example, an FAQ with a posting date of
3/31/2000 would apply to 1% quarter 2000 PI data, submitted in April 2000 and subsequent data
submittals. However, an FAQ with a posting date of 4/1/2000 would apply on a forward fit basis
to 2" quarter 2000 PI data submitted in July 2000. Licensees are encouraged to check the NRC
Web site frequently, particularly at the end of the reporting period, for FAQs that may have
applicability for their sites.

Questions on this guideline may be submitted by email to pihelpf@nei.org. The email should
include “FAQ” as part of the subject line. The emails should also provide the question and a
proposed answer as well as the name and phone number of a contact person. The proposed
question and answer will be reviewed by NEI staff and will be discussed with NRC staff at a
public meeting. Once approved by NRC, the accepted response will be posted on the NRC
Website and incorporated into the text of this guideline when the next revision is issued (no more
frequently than once per quarter).
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2

Table 1 - PERFORMANCE INDICATORS

Cornerstone Indicator Thresholds (see Note 1)
Increased Required Unacceptable
Regulatory Regulatory Performance
Response Band | Response Band {Band
Initiating Events Unplanned Scrams per 7000 Critical Hours (automatic and >3.0 >6.0 >25.0
manual scrams during the previous four quarters)
Scrams with a Loss of Normal Heat Removal (over the previous [>2.0 >10.0 >20.0
12 quarters)
Unplanned Power Changes per 7000 Critical Hours (over >6.0 N/A N/A
previous four quarters)
Mitigating Systems | Safety System Unavailability (SSU) All Plants
(average of previous 12 quarters) <2EDG >2.5% >5.0% >10.0%
>2EDG >2.5% >10.0% >20.0%
Hydro Emerg. Power | TBD TBD TBD
BWRs
HPCI >4.0% >12.0% >50.0%
HPCS >1.5% >4.0% >20.0%
RCIC >4.0% >12.0% >50.0%
RHR >1.5% >5.0% >10.0%
PWRs
HPSI >1.5% >5.0% >10.0%
AFW >2.0% >6.0% >12.0%
RHR >1.5% >5.0% >10.0%
Safety System Functional Failures BWRs >6.0 N/A N/A
(over previous four quarters) PWRs >5.0 N/A N/A

Note 1: Thresholds that are specific to a site or unit will be provided in Appendix DD when identified.
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Table 1 - PERFORMANCE INDICATORS Cont’d

Cornerstone Indicator Thresholds (see Note 1)
Increased Required Unacceptable
Regulatory Regulatory Performance
Response Band | Response Band |Band
Barriers Reactor Coolant System (RCS) Specific Activity (maximum | >50.0% >100.0% N/A
Fuel Cladding monthly values, percent of Tech. Spec limit, during previous
four quarters)
Reactor Coolant RCS Identified Leak Rate (maximum monthly values, >50.0% >100.0% N/A
System percent of Tech. Spec. limit, during previous four quarters)
Emergency Drill/Exercise Performance (over previous eight quarters) <90.0% <70.0% N/A
Preparedness
ERO Drill Participation (percentage of Key ERO personnel | <80.0% <60.0% N/A
that have participated in a drill or exercise in the previous
eight quarters)
Alert and Notification System Reliability (percentage <94.0% <90.0% N/A
reliability during previous four quarters)
Occupational Occupational Exposure Control Effectiveness (occurrences |>2 >5 N/A
Radiation Safety during previous 4 quarters)
Public Radiation RETS/ODCM Radiological Effluent Occurrence >1 >3 N/A
Safety (occurrences during previous four quarters)
Physical Protection Protccted Arca Sccurity Equipment Performance Index (over | >0.080 N/A N/A
a four quarter period)
Personnel Screening Program Performance (reportable events | >2 >5 N/A
during the previous four quarters)
Fitness-for-Duty (FFD)/Personnel Reliability Program >2 >5 N/A

Performance (reportable cvents during the previous four

quarters)

Note 1: Thresholds that are specific to a site or unit will be provided in Appendix D when identified.
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2 PERFORMANCE INDICATORS

2.1 INITIATING EVENTS CORNERSTONE

The objective of this comerstone is to limit the frequency of those events that upset plant stability
and challenge critical safety functions, during shutdown' as well as power operations. If not
properly mitigated, and if multiple barrers are breached, a reactor accident could result which
may compromise the public health and safety. Licensees can reduce the likelihood of a reactor
accident by maintaining a low frequency of these initiating events. Such events include reactor
scrams due to turbine trips, loss of feedwater, loss of off-site power, and other significant reactor
transients.

The indicators for this cornerstone are reported and calculated per reactor unit.
There are three indicators in this cornerstone:
e Unplanned (automatic and manual) scrams per 7,000 critical hours

e Scrams with a loss of normal heat removal per 12 quarters
e Unplanned Power Changes per 7,000 critical hours

UNPLANNED SCRAMS PER 7,000 CRITICAL HOURS

Purpose

This indicator monitors the number of unplanned scrams. It measures the rate of scrams per year
of operation at power and provides an indication of initiating event frequency.

Indicator Definition

The number of unplanned scrams during the previous four quarters, both manual and automatic,
while critical per 7,000 hours®.

Data Reporting Elements

The following data is reported for each reactor unit:
e the number of unplanned automatic and manual scrams while critical in the previous quarter
e the number of hours of critical operation in the previous quarter

Calculation

The indicator is determined using the values for the previous four quarters as follows:

'Shutdown indicators are being developed and will be included in later revisions.
* The transient rate is calculated per 7,000 critical hours because that value is representative of the critical hours of
operation in a year for a typical plant.

10
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(total unplanned scrams while critical in the previous 4 qtrs) x 7,000 hrs

1 —3
value (total number of hours critical in the previous 4 gtrs)

Definition of Terms

Scram means the shutdown of the reactor by the rapid addition of negative reactivity by any
means, e.g., insertion of control rods, boron, use of diverse scram switch, or opening reactor trip
breakers.

Unplanned scram means that the scram was not an intentional part of a planned evolution or test
as directed by a normal operating or test procedure. This includes scrams that occurred during
the execution of procedures or cvolutions in which there was a high chance of a scram occurring
but the scram was neither planned nort intended.

Criticality, for the purposes of this indicator, typically exists when a licensed reactor operator
declares the reactor critical. There may be instances where a transient initiates from a subcritical
condition and is terminated by a scram after the reactor is critical-—this condition would count as
a scram.

Clarifving Notes

The value of 7,000 hours is used because it represents one year of reactor operation at an 80.0%
capacity factor.

If there are fewer than 2,400 critical hours in the previous four quarters the indicator value is
computed as N/A because rate indicators can produce misleadingly high values when the
denominator is small. The data elements (unplanned scrams and critical hours) are still reported.

Dropped rods, single rod scrams, or half scrams are not considered reactor scrams.

Anticipatory plant shutdowns intended to reduce the impact of external events, such as tornadoes
or range fires threatening offsite power transmission lines, are excluded.

Examples of the types of scrams that are included:

e Scrams that resulted from unplanned transients, equipment failures, spurious signals, human
error, or those directed by abnormal, emergency, or annunciator response procedures.

e A scram that is initiated to avoid exceeding a technical specification action statement time
limit.

e A scram that occurs during the execution of a procedure or evolution in which there is a high
likelihood of a scram occurring but the scram was neither planned nor intended.

1
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Examples of scrams that are not included:

. Scrams that are planned to occur as part of a test (e.g., a reactor protection system actuation
test), or scrams that are part of a normal planned operation or evolution.

. Reactor protection system actuation signals that occur while the reactor is sub-critical.

. Scrams that occur as part of the normal sequence of a planned shutdown and scram signals
that occur while the reactor is shut down.

. Plant shutdown to comply with technical specification LCOs. if conducted in accordance
with normal shutdown procedures which include a manual scram to complete the
shutdown.

12
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Unplanned Scrams per 7,000 Critical Hours

2Q/97 3Q/97 4Q/97 1Q/98 2Q/98 3Q/98 4Q/98 | Prev. Qtr
# of Scrams critical in qtr 1 0 0 1 1 1 2 2
Total Scrams over 4 gtrs 2 2 3 5 6
# of Hrs Critical in qtr 1500 1000 2160 2136 2160 2136 2136 1751
Total Hrs Critical in 4 gtrs 6796 7456 8592 8568 8183
2Q/98 3Q/98 4Q/98 Prev. Q
Indicator value 1.9 24 4.1 5.1
Thresholds
Green <3.0 Unpla r r 7,000 Hr
White >3.0 Quarter
Yellow >6.0 2Q/98 3Q/98 4Q/98 Prev. Q
0.0 } t
Red >25.0 [GREEN I
50 f WHITE ) -
10.0 +
Indicator
1501 YELLOW
200 ¢
[Note: RED Value>25
25.0

13
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SCRAMS WITH A LOSS OF NORMAL HEAT REMOVAL

Purpose

This indicator monitors that subset of unplanned and planned automatic and manual scrams that
necessitate the use of mitigating systems and are therefore more risk-significant than
uncomplicated scrams.

Indicator Definition

The number of unplanned and planned scrams while critical, both manual and automatic, during
the previous 12 quarters that also involved a loss of the normal heat removal path through the
main condenser prior to establishing reactor conditions that allow use of the plant’s normal long
term heat removal systems.

Data Reporting Elements

The following data is reported for each reactor unit:

e the number of planned and unplanned automatic and manual scrams while critical in the
previous quarter in which the normal heat removal path through the main condenser was
lost prior to establishing reactor conditions that allow use of the plant’s normal long term
heat removal systems

Calculation
The indicator is determined using the values reported for the previous 12 quarters as follows:
value = total scrams while critical in the previous 12 quarters in which the normal heat

removal path through the main condenser was lost prior to establishing reactor
conditions that allow use of the plant’s normal long term heat removal systems.

Definition of Terms

Normal heat removal path: For purposes of this performance indicator, the path used for heat

removal from the reactor during normal plant operations. It is the same for all plants — the path

from the main condenser through the main feedwater system, steam generators (or reactor

vessel). the main steam isolation valves, and back to the main condenser. vt n Hee
géa\\letb\"‘f v\orwb-J\ b end

Loss of the normal heat removal path: when any of the following cghditions have occurred and e wovesf

cannot be easily recovered without the need for diagnosis or repair’ éeeav-heateannotberemeved e~ H

c

+

e complete loss of all main feedwater

e insufficient less -of main condenser vacuum to remove decay heat

e complete closure of at least one main steam isolation valves in each main steam line

e failure tess of turbine bypass eapability capacity that results in insufficient bypass capability
remaining to maintain reactor temperature and pressure

14
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Scram means the shutdown of the reactor by the rapid addition of negative reactivity by any
means, e.g., insertion of control rods, boron, use of diverse scram switch, or opening reactor trip
breakers.

Criticality, for the purposes of this indicator, typically exists when a licensed reactor operator

declares the reactor critical. There may be instances where a transient initiates from a subcritical

condition and is terminated by a scram after the reactor is critical—this condition would count as

a scram. -  w
eyvIipPMmtwn

n oY Fm{’{/\

Intentional operator actions to control the reactor water level or ¢ own rate, such as securing
main feedwater or closing the MSIVs, are not counted in this-1fidicator, as long as|the normal
heat removal path can be easily recovered without the ne€ed for diagnosis or repair. Once
reaching stable plant conditions following a scram;the shutdown of main feedwater pumps in
accordance with operating procedures w not count in this indicator.

Clarifving Notes

Design features to limit actor water level, steam generator water level, or cooldown rate,
such as closing th In feedwater valves on a reactor scram, are not counted in this indicator, as
al heat removal path can be easily recovered without the need for diagnosis or
nce reaching stable plant conditions following a scram, the shutdown of main feedwater
pumps 1n accordance with operating procedures would not count in this indicator.

Events in which the normal heat removal path through the main condenser is not available and is
not easily recoverable without the need for diagnosis or repair are counted in this indicator.

Partial losses of condenser vacuum in which sufficient capability remains to remove decay heat
are not counted in this indicator.

This indicator includes planned and unplanned scrams. Unplanned scrams counted for this
indicator are also counted for the Unplanned Scrams per 7000 Critical Hours indicator.

Scrams with loss of normal heat removal at low power within the capability of the PORVs are
not counted if the main condenser has not yet been placed in service, or has been removed from

service.

Momentary operations of PORVs or safety relief valves are not counted as part of this indicator.

15
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Data Examples

Scrams with Loss of Normal Heat Removal

8 t

10 +

3Q/95] 4Q/95] 1Q/96| 2Q/96] 3Q/96] 4Q/96| 1Q/97| 2Q/97| 3Q/97] 4Q/97| 1Q/98] 2Q/98| 3Q/98| 4Q/98| Prev. Qrtr
# of Scrams with loss of Normal 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Heat Sink in previous quarter
Total Scrams over 12 gtrs 1 1 0 0
2Q/98{ 3Q/98| 4Q/98| Prev. Q
Indicator value 1 1 0 0
Thresholds S — e
Green 2.0 Scrams with Loss of Normal Heat Removal
White >2.0
Yellow >10.0 Quarter
2Q/98 3Q/98 4Q/98 Prev.
Red 520.0 : , , rev-Q
———
GREEN ,
2 I — - N .
. _ L
WHITE
6 i .
Indicator

121

14 L

YELLOW

{Note: Red>20

18
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UNPLANNED POWER CHANGES PER 7,000 CRITICAL HOURS

Purpose

This indicator monitors the number of unplanned power changes (excluding scrams) that could
have, under other plant conditions, challenged safety functions. It may provide leading
indication of risk-significant events but is not itself risk-significant. The indicator measures the
number of plant power changes for a typical year of operation at power.

Indicator Definition

The number of unplanned changes in reactor power of greater than 20% of full-power, per 7,000
hours of critical operation excluding manual and automatic scrams.

Data Reporting Elements

The following data is reported for each reactor unit:
¢ the number of unplanned power changes, excluding scrams, during the previous quarter
¢ the number of hours of critical operation in the previous quarter

Calculation

The indicator is determined using the values reported for the previous four quarters as follows:

(total number of unplanned power changes over the previous 4 gtrs)
value = — : , x 7,000 hrs
total number of hours critical during the previous 4 gtrs

Definition of Terms

Unplanned changes in reactor power are changes in reactor power that are initiated less than 72
hours following the discovery of an off-normal condition, and that result in, or require a change
in power level of greater than 20% of full power to resolve. Unplanned changes in reactor power
also include uncontrolled excursions of greater than 20% of full inreacter power that occur in
response to changes in reactor or plant conditions and are not an expected part of a planned
evolution or test.

Clarifving Notes

If there are fewer than 2,400 critical hours in the previous four quarters the indicator value is
computed as N/A because rate indicators can produce misleadingly high values when the
denominator is small. The data elements (unplanned power changes and critical hours) are still
reported.

19
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The 72 hour period between discovery of an off-normal condition and the corresponding change
in power level is based on the typical time to assess the plant condition, and prepare, review, and
approve the necessary work orders, procedures, and necessary safety reviews, to effect a repair.
The key element to be used in determining whether a power change should be counted as part of
this indicator is the 72 hour period and not the extent of the planning that is performed between
the discovery of the condition and initiation of the power change.

I T R S

8 | In developing a plan to conduct a power reduction, additional contingency power reductions may
9 | be incorporated. These additional power reductions are not counted if they are implemented to
10 | address the initial condition.
thcmselyeg

12 | Equipment problems encountered during a planned power reduction greater than 20% that may A
13 | have required a power reduction of 20% or more to repair are not counted as part of this indicator
14 | if they are repaired during the planned power reduction.

16  Unplanned power changes and shutdowns include those conducted in response to equipment
17 failures or personnel errors and those conducted to perform maintenance. They do not include
18  automatic or manual scrams or load-follow power changes.
\

20  Apparent power changes that are determined to be caused by instrumentation problerfis are not

21  included. / /
22 s %/M/v ‘

23 | scmates—otUnplanned power changes areinclude runbacks and power oscillati 1S, ZO ?-9
24

25 o Anticipatory power reductions intended to reduce the impact of external events such as

26 urricanes or range fires threatening offsite power transmission lines, and power chang

27(|//requesled by the system load dispatchers, are excluded.

28

29 | Anticipated power changes greater than 20% in response to expected problems (such as

30 | accumulation of marine debris and biological contaminants in certain seasons) which are M', a F4Q
31 | proceduralized but cannot be predicted greater than 72 hours in advance may not need to be

32 | counted if they are not reactive to the sudden discovery of off-normal conditions. The

33

34

35 : -

36 | Power changes to make,rod pattern adjustments are excluded.

37

38 | Power changes directed by the load dispatcher under normal operating conditions due to load

39 | demand and economic reasons, and for grid stability or nuciear plant safety concerns arising from

40 | external events outside the control of the nuclear unit are not included in this indicator. However,

4] | power reductions due to equipment failures that are under the control of the nuclear unit are

42 | included in this indicator.

44 | Licensees should use the power indication that is used to control the plant. +¢ J"PLWW' ~ i &
45 chongt of D(Miu H\M ?/07.) aof Gl O N &y OC\.UIV"""'

46 | This indicator captures changes in reactor power that are initiated following the discovery of an
47 | off-normal condition. If a condition is identified that is slowly degrading and the licensee

48 | prepares plans to reduce power when the condition reaches a predefined limit, and 72 hours have

20
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elapsed since the condition was first identified, the power change does not count. If, however, the
condition suddenly degrades beyond the predefined limits and requires rapid response, this
situation would count.

Off-normal conditions that begin with one or more power reductions and end with an unplanned
reactor trip are counted in the unplanned reactor scram indicator only. If an off-normal condition
occurs above 20% power, and the plant is shutdown by a planned reactor trip using normal
operating procedures, only an unplanned power change is counted.

If, during the implementation of a planned power reduction, power is reduced by more than 20%
of full power beyond the planned reduction, then an unplanned power change has occurred.

85
I
B Question
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Data Example

Unplanned Power Changes per 7,000 Critical Hours

24

2Q/97 3Q/97 4Q/97 1Q/98 2Q/98 3Q/98 4Q/98 | Prev. Qtr
# of Power Changes in previous qgtr 1 0 0 1 2 2 1 3
Total Power Changes In previous 4 gtrs 1 1 1 2 3 5 6 8
# of Hrs Critical in qrtr 1500 1000 2160 2136 2160 2136 2136 1751
Total Hrs Critical in previous 4 qtrs 6796 7456 8592 8568 8183
2Q/98 3Q/98 4Q/98 Prev. Q
indicator value 2.8 4.1 49 6.8
Thresholds ST ' . T )
Green <6.0 Unplanned Transients per 7,000 Critical Hrs
White >6.0 Quarter
Yellow N/A 2Q/98 3Q/98 4Q/98 Prev. Q
Red N/A 0.0 ‘ ‘
1.0
20+ GREEN
30 F
8 40t
8 50+
2 60
" 70l \
80 + '
9.0 t WHIT
10.0 -
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2.2 MITIGATING SYSTEMS CORNERSTONE

This section defines the performance indicators used to monitor the performance of key selected
systems that are designed to mitigate the effects of initiating events, and describes their
calculational methods.

The definitions and guidance contained in this section, while similar to guidance developed in
support of INPO/WANO indicators and the Maintenance Rule, are unique to the regulatory
oversight program. Differences in definitions and guidance in most instances are deliberate and
are necessary to meet the unique requirements of the regulatory oversight program.

While safety systems are generally thought of as those that are designed to mitigate design basis
accidents, not all mitigating systems have the same risk importance. PRAs have shown that risk
is often influenced not only by front-line mitigating systems, but also by support systems and
equipment. Such systems and equipment, both safety- and non-safety related, have been
considered in selecting the performance indicators for this cornerstone. Not all aspects of
licensee performance can be monitored by performance indicators, and risk-informed baseline
inspections are used to supplement these indicators.

SAFETY SYSTEM UNAVAILABILITY

Purpose

The purpose of the safety system unavailability indicator is to monitor the readiness of important
safety systems to perform their safety functions in response to off-normal events or accidents.

Indicator Definition

The average of the individual train unavailabilities in the system. Train unavailability is the ratio
of the hours the train is unavailable to the number of hours the train is required to be able to
perform its intended safety function.

The performance indicator is calculated separately for each of the following four systems for
each reactor type.

BWRs

» high pressure injection systems -- (high pressure coolant injection, high pressure core
spray, feedwater coolant injection)

» heat removal systems - (reactor core isolation cooling)

¢ residual heat removal system

e emergency AC power system

25
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PWRs

e high pressure safety injection system
auxiliary feedwater system

e emergency AC power system

e residual heat removal system

Data Reporting Elements

The following elements are reported for each train for the previous quarter:

planned unavailable hours,

unplanned unavailable hours,

fault exposure unavailable hours, and

hours the train was required to be available for service.
number of trains in the system

Sources for identifying unavailable hours can be obtained from system failure records, control
room logs, event reports, maintenance work orders, etc. Preventive maintenance and
surveillance test procedures may be helpful in determining if activities performed using these
procedures cause systems or trains to be unavailable. These procedures may also assist in
identifving the frequency of such maintenance and test activities.

Calculation

The system unavailability is determined for each reporting quarter as follows:
Train unavailability during previous 12 quarters:

(planned unavailable hrs) + (unplanned unavailable hrs) + (fault exposure unavailable hrs)

(hours train required during the previous 12 quarters)

System unavailability is the sum of the train unavailabilities divided by the number of system
trains.

The indicator for each of the monitored systems 1s the average system unavailability over the
previous 12 quarters.

For some multi-unit stations the calculation for the emergency diesel generator value could be

affected by a “‘swing” emergency diesel generator for either unit or other units. (See Emergency
AC Power section for further details.)
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Definition of Terms

Planned unavailable hours: These hours include time the train was out of service for
maintenance, testing, equipment modification, or any other time equipment is electively removed
from service and the activity is planned in advance.

Unplanned unavailable hours: These hours include corrective maintenance time or elapsed time
between the discovery and the restoration to service of an equipment failure or human error that
makes the train unavailable (such as a misalignment).

Fault exposure unavailable hours: These-are-estimated hours that a train was in an undetected,
failed condition. (This item is explained in more detail in the Clarifying Notes.)

Hours required are the number of hours a monitored safety system is required to be available to
satisfactorily perform its intended safety function.

A train consists of a group of components that together provide the monitored functions of the
systemn and as explained in the enclosures for specific reactor types. Fulfilling the design basis of
the system may require one or more trains of a system to operate simultaneously. The number of
trains in a system is determined as follows:

e for systems that primarily pump fluids, the number of trains is equal to the number of parallel
pumps or the number of flow paths in the flow system (e.g., number of auxiliary feedwater
pumps). The preferred method is to use the number of pumps. For a system that contains an
installed spare pump, the number of trains would equal the number of flow paths in the
system.

e for systems that provide cooling of fluids, the number of trains is determined by the number
of parallel heat exchangers, or the number of parallel pumps, whichever is fewer.

e emergency AC power system: the number of class 1E emergency (diesel, gas turbine, or
hydroelectric) generators at the station that are installed to power shutdown loads in the event
of a loss of off-site power -- This includes the diesel generator dedicated to the BWR HPCS
system.

Off-normal events or accidents: These are events specified in a plant’s design and licensing
bases. Typically these events are specified in a plant’s safety analysis report, however other

events/analysis should be considered (e.g. Appendix R analysis).

Note: Additional guidance for specific systems is provided later in this section.

27
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Clarifving Notes

The systems have been selected for this indicator based on their importance in preventing reactor
core damage or extended plant outage. The selected systems include the principal systems
needed for maintaining reactor coolant inventory following a loss of coolant, for decay heat
removal following a reactor trip or loss of main feedwater, and for providing emergency AC
power following a loss of plant off-site power.

Except as specifically stated in the indicator definition and reporting guidance, no attempt is
made to monitor or give credit in the indicator results for the presence of other systems at a given
plant that add diversity to the mitigation or prevention of accidents. For example, no credit is
given for additional power sources that add to the reliability of the electrical grid supplying a
plant because the purpose of the indicator is to monitor the effectiveness of the plant's response
once the grid is lost.

Some components in a system may be common to more than one train, in which case the effect
of the performance (unavailable hours) of a common component is included in all affected trains.

Unavailable hours for a multi-function system should be counted onlv durine those times when
any function monitored bv this indicator is required to be available.

Trains are generallv considered to be available during periodic svstem or equipment realionments
to swap components or flow paths as part of normal operations.

The purpose of this indicator is to monitor the readiness of important safety systems to perform
their safety function in response to off-normal events or accidents.

.V
Planned Unavailable Hours N«M}

Planned unavailable hours are hours that a train is not available for service for an activity that is
planned in advance. The beginning and ending times of planned unavailable hours are known.’
Causes of planned unavailable hours include, but are not limited to, the following:

It 1s possible for a train to be considered operable vet unavailable per the guidance in this section. o ﬂ/“f
z i

e preventive maintenance, corrective maintenance on non-failed trains, or inspection
requiring a train to be mechanically and/or electrically removed from service

¢ planned support system unavailability causing a train of a monitored system to be
unavailable (e.g., AC or DC power, instrument air, service water, component cooling
water, or room cooling)

e testing, unless the test configuration is automatically overridden by a valid starting signal,
or the function can be promptly restored either by an operator in the control room or by a
dedicated operator” stationed locally for that purpose. Restoration actions must be

*Accumulation of unavailable hours ends when the train is returned to a normal standby alignment. However, if a
subsequent test (e.g., post-maintenance test) shows the train not to be capable of performing its safety function, the
time between the return to normal standby alignment and the unsuccessful test is reclassified as unavailable hours.

28
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contained in a written procedure, must be uncomplicated (a single action or a few simple
actions), and must not require diagnosis or repair. Credit for a dedicated local operator
can be taken only if (s)he is positioned at the proper location throughout the duration of
the test for the purpose of restoration of the train should a valid demand occur. The intent
of this paragraph is to allow licensees to take credit for restoration actions that are
virtually certain to be successful (i.e., probability nearly equal to 1) during accident
conditions.

The individual performing the restoration function can be the person conducting the test
and must be in communication with the control room. Credit can also be taken for an
operator in the main control room provided s(he) is in close proximiw restore the
equipment when needed. Normal staffing for the test may satisfy the requirement for a
dedicated operator, depending on work assignments. In all cases, the staffing must be
considered in advance and an operator identified to take the appropriate imsmediate.
response for the testing configuration independent of other control room actions that may
be required.

P{'O

5 O clear\'v\-c\ Foqs

Under stressfy¥'chaotic conditions otherwise simple multiple actions may not be /

accomplishgd with the virtual certainty called for by the guidance (e.g., lift test leads and

automatically, such as manually controlling HPCI turbine to establish and control
injection flow are not virtually certain to be successful.

e any modification that requires the train to be mechanically and/or electrically removed
from service.

If a maintenance activity goes beyond the originally scheduled time frame, the additional hours
can be considered planned unavailable hours except when due to detection of a new failed
component that would prevent the train from performing its intended safety function.

Planned unavailable hours are included because portions of a system are unavailable during these
planned activities when the system should be available to perform its intended safety function.

Note: It is recognized that such planned activities can have a net beneficial effect in terms of
reducing unplanned unavailability and fault exposure unavailable hours (as discussed further
below). If planned activities are well managed and effective, fault exposure unavailable hours
and unplanned unavailable hours are minimized.

Treatment of Planned Overhaul Maintenance

Plants that perform on-line planned overhaul maintenance (i.e., within approved Technical
Specification Allowed Outage Time) do not have to include planned overhaul hours in the
unavailable hours for this performance indicator under the conditions noted below.MNea-everhaul

Blaan o a atta ry +¥a ata nRaddn " a d-ha ranoeta rt. )
t t ct - oai

* Operator in this circumstance refers to any plant personnel qualified and designated to perform the restoration
function.
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reportnaintenance-and-overhaul-hoursperformed-off-line. Overhaul maintenance comprises
those activities that are undertaken voluntarily and performed in accordance with an established
preventive maintenance program to improve equipment reliability and availability. Overhauls
include disassembly and reassembly of major components and may include replacement of parts
as necessary, cleaning, adjustment, and lubrication as necessary. Typical major components are:
diesel engine or generator., pumps, pump motor or turbine driver, or heat exchangers.

Any AOT sufficient to accommodate the overhaul hours may be considered. However, to qualify
for the exemption of unavailable hours, licensees must have in place a quantitative risk
assessment. This assessment must demonstrate that the planned configuration meets either the
requirements for a risk-informed TS change described in Regulatory Guide 1.177, or the
requirements for normal work controls described in NUMARC 93-01. Section 11.3.7.2.
Otherwise the unavailable hours must be counted. The Safety System Unavailability indicator
excludes maintenance-out-of-service hours on a train that is not required to be operable per
technical specifications (TS). This normally occurs during reactor shutdowns. Online
maintenance hours for systems that do not have installed spare trains would normally be included
in the indicator. However, some licensees have been granted extensions of certain TS allowed
outage times (AOTSs) to perform online maintenance activities that have, in the past, been
performed while shut down.

The criteria of Regulatory Guide 1.177 include demonstration that the change has only a small
quantitative impact on plant risk (less than 5x10-7 incremental conditional core damage
probability). It is appropriate and equitable, for licensees who have demonstrated that the
increased risk to the plant 1s small, to exclude unavailable hours for those activities for which the
extended AOTs were granted. However, in keeping with the NRC’s increased emphasis on risk-
informed regulation, it is not appropriate to exclude unavailable hours for licensees who have not
demonstrated that the increase in risk is small. In addition, 10 CFR 50.65(a)(4), requires
licensees to assess and manage the increase in risk that may result from proposed maintenance
activities. Guidance on a quantitative approach to assess the risk impact of maintenance activities
1s contained in the latest revision of Section 11.3.7.2 of NUMARC 93-01. That section allows the
use of normal work controls for plant configurations in which the incremental core damage
probability is less than 10, Licensees must demonstrate that their proposed action complies with
either the requirements for a risk-informed TS change or the requirements for normal work
controls described in NUMARC 93-01.

The planned overhaul maintenance may be applied once per train per operating cycle. The work
may be done in two segments provided that the total time to perform the overhaul does not
exceed one AOT period.

If additional time is needed to repair equipment problems discovered during the planned overhaul
that would prevent the fulfillment of a safety function. the additional hours would be non-
overhaul hours and/or potential fault exposure hours, and would count toward the indicator.
Other activities may be performed with the planned overhaul activity as long as the outage

duration is bounded by overhaul activities. If the overhaul activities are complete, and the outage
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continues due to non-overhaul activities, the additional hours would be non-overhaul hours and
would count toward the indicator.

Major rebuild tasks necessitated by an unexpected component failure that would prevent the
fulfillment of a safety function cannot be counted as overhaul maintenance.

This overhaul exemption does not normally apply to support systems except under unique plant-
specific situations on a case-by-case basis. The circumstances of each situation are different and
should be identified to the NRC so that a determination can be made. Factors to be taken into
consideration for an exemption for support systems include (a) the results of a quantitative risk
assessment, (b) the expected improvement in plant performance as a result of the overhaul
activity, and (c) the net change in risk as a result of the overhaul activity.

Unplanned Unavailable Hours

Unplanned unavailable hours are the hours that a train is not available for service for an activity
that was not planned in advance. The beginning and ending times of unplanned unavailable hours
are known. Causes of unplanned unavailable hours include, but are not limited to, the following:

e corrective maintenance time following detection of a failed component that prevented the
train from performing its intended safety function. (The time between failure and
detection is counted as fault exposure unavailable hours, as discussed below.)

e unplanned support system unavailability causing a train of a monitored system to be
unavailable (e.g., AC or DC power, instrument air, service water, component cooling
water, or room cooling)

o human errors leading to train unavailability (e.g., valve or breaker mispositioning-- only
the time to restore would be reported as unplanned unavailable hours-- the time between
the mispositioning and discovery would be counted as fault exposure unavailable hours as
discussed below)

Fault Exposure Unavailable Hours

The-coneceptof-fFault exposure unavailable hours reflectsan-estimate-of the-amountof are the
time that a train spends in an undetected, failed condition. Three situations involving fault
exposure unavailable hours can occur.

1. The failure's time of occurrence and its time of discovery are known. Examples of this type of
failure include events external to the equipment (e.g., a lightning strike, some mispositioning
by operators, or damage caused during test or maintenance activities) that caused the train
failure at a known time. For these cases, the fault exposure unavailable hours are the lapsed
time between the occurrence of a failure and its time of discovery.

For instances where the time of occurrence is determined to have occurred more than three
years ago (12 quarters) faulted hours are only computed back for 2 maximum of 12 quarters.

For design deficiencies that occurred in a previous reporting period, fault exposure hours are
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not reported. However, unplanned unavailable hours are counted fyom the time of discovery.
The indicator report is annotated to identify the presence of an old/design error, and the
inspection process will assess the significance of the deficiency.{The absence or inadequacy
of a periodic inspection or test of a train monitored by this indicator that results in a long-
standing unavailability of that train is considered, for purposes of this indicator, to be an old
design issue that is not counted in the indicator.

Only the time of the failure's discovery is known with certainty. The intent of the use of the
term “with certainty” is to ensure that an appropriate analysis and review to determine the
time of failure is completed, documented in the corrective action program, and reviewed by
management. The use of component failure analysis. circuit analysis, or event investigations
are acceptable. Engineering judgment may be used in conjunction with analytical techniques
to determine the time of failure. It is improper to assume that the failure occurred at the time
of discovery for these failures because the assumption ignores what could be significant
unavailable time prior to their discovery. Fault exposure unavailable hours for this case must
be estimated. The value used to estimate the fault exposure unavailable hours for this case is:
one half the time since the last successful test or operation that proved the system was
capable of performing its safety function. However, the time reported is never greater
than three years (12 quarters). For example, if the last successful surveillance test was 24
months ago, then the time reported would be 8760 hours (12 months). If the timg'since the
last test was 74 months, the time reported would be 26,280 hours (36 months).
unavailable hours can be amended in a future report if further analysis identifies the time of
failure or determines that the affected train would have been capable of performing its safety
function during the worst case event for which the train is required.

If a failure is identified when a train is not required to be available, fault exposure hours are
estimated by counting from the date of the failure back to one-half the time since the last
successful operation and including only those hours during that period when the train was
required to be available.

Note: For design deficiencies are not counted. However, unplanned hours are
counted from the time i/sceveﬁmses, the quarterly indicator report is annotated
to identify the presence of an-ametent design error, and the inspection process will assess the

significance of the deficiency——— "
v/

The failure is annunciated when it occurs. For this case, there are no fault exposure
unavailable hours because the time of failure is the time of discovery. These failures include
the following:

e failure of a continuously operated component, such as the trip of an operating
feedwater pump that is also used to fulfill a monitored system function, such as
feedwater coolant injection in some BWRs,

e failure of a component while in standby that is annunciated in the control room, such
as failure of control power circuitry for a monitored system,
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When a failed or mispositioned component that results in the loss of train function is discovered
during an inspection or by incidental observation (without being tested), fault exposure
unavailable hours are still reported.

Operator actions to recover from an equipment malfunction or an operating error can be credited
if the function can be promptly restored from the control room by a qualified operator taking an
uncomplicated action (a single action or a few simple actions) without diagnosis or repair (i.e.,
the restoration actions are virtually certain to be successful during accident conditions). Note that
under stressful, chaotic conditions, otherwise simple multiple actions may not be accomplished
with the virtual certainty called for by the guidance (e.g., lift test leads and land wires). In
addition, some manual operations of systems designed to operate automatically, such as manually
controlling HPCI turbine to establish and control injection flow, are not virtually certain to be
successful.

Small oil, water or steam leaks that would not preclude safe operation of the component during
an operational demand and would not prevent a train from satisfying its safety function are not
counted.

A train is available if it is capable of performing its safety function. For example, if a normally
open valve is found failed in the open position, and this is the position required for the train to
perform its function, fault exposure unavailable hours would not be counted for the time the
valve was in a failed state. However, unplanned unavailable hours would be counted for the
repair of the valve, if the repair required the valve to be closed or the line containing the valve to
be isolated, and this degraded the full capacity or redundancy of the system.

Fault exposure unavailable hours are not counted for a failure to meet design or technical
specifications, if engineering analysis determines the train was capable of performing its safety
function during an operational event. For example, if an emergency generator fails to reach rated
speed and voltage in the precise time required by technical specifications, the generator is not
considered unavailable if the test demonstrated that it would start, load, and run as required in an
emergency.

Reporting Fault Exposure Time

The fault exposure unavailable hours associated with a component failure may include
unavailable hours covering several reporting periods (e.g., several quarters). k-aisTI8EeT the
fault exposure unavailable hours should be assigned to the appropriate reporting periods. For
example, if a failure is discovered on the 10th day of a quarter and the estimated number of
unavailable hours is 300 hours, then 240 hours should be counted for the current quarter and
60 unavailable hours should be counted for the previous quarter. Note: This will require an
update of the previous quarter’s data. Remove the double count by removing the planned and
unplanned hours which overlap with the fault exposure hours. Put an explanation in the
comment field. If you later remove the fault exposure hours, restore the hours which had been
removed.

33

/



00 ) O\ bW =

—
[N a]

— o o e e bk ek ek
O 00 ) QN W B W) R e

b

LN S IRV R VS B VS S VS B VS B UV R VS B US NOV I NG T NS T SO T N6 T N6 T U I NS B NI N}
— O D00 WV R W= OO 00 B WD e

Removing (Resetting) Fault Exposure Hours

Fault exposure hours associated with a single item may be removed after 4 quarters have elapsed
from discovery, provided the following criteria are met:

1. The fault exposure hours associated with the item are greater than or equal to 336 hours

and the green-white threshold has been exceeded.

Corrective actions associated with the item to preclude recurrence of the condition have

been completed by the licensee, and

3. Supplemental inspection activities by the NRC have been completed and any resulting
open items related to the condition causing the fault exposure have been closed out in an
Inspection report.

9

Fault exposure hours are removed by submitting a change report that provides a revision to the
reported hours for the affected quarter(s). The change report should include a comment to
document this action.

Hours Train Required

The term "hours train required" is associated with the hours a train is required to be available to
satisfactorily perform its safety function—if+equired. Unavailable hours are counted only for
periods when a train is required to be available for service.

The default values identified below are typical; however, differences may exist in the number of
trains required during different modes of operation. The calculational methodology
accommodates differences in required train hours in these cases. The default value in the
denominator can be used to simplify data collection. However. the numerator must include all
unavailable hours during periods that the train is required regardless of the default value.

e Emergency AC power system. This value is estimated by the number of hours in the
reporting period, because emergency generators are normally expected to be available for
service during both plant operation and shutdown.

¢ Residual Heat Removal System, This value is estimated by the number of hours in the
reporting period, because the residual heat removal system is required to be available for
decay heat removal at all times.

* All other systems. This value is estimated by the number of critical hours during the
reporting period, because these systems are usually required to be in service only while the
reactor is critical, and for short periods during startup or shutdown. In some cases this value
is already provided as part of the calculation, as in unplanned automatic scrams per 7,000
hours critical data.

Component Failures

Unavailable hours (planned, unplanned, and fault exposure) are not reported for the failure of
certain ancillary components unless the safety function of a principal component (e.g., pump,
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valve, emergency generator) is affected in a manner that prevents the train from performing its
intended safety function. Such ancillary components include equipment associated with control,
protection, and actuation functions; power supplies; lubricating subsystems; etc. For example, if
there are three pressure switches arranged in a two-out-of-three logic provide low suction
pressure protection for a PWR auxiliary feedwater pump, and one becomes defective,
unavailable hours would not be counted because the single failure would not affect operability of
the pump.

Installed Spares and Redundant Maintenance Trains

Some power plants have safety systems with extra trains efeempenents-to allow preventive ‘
maintenance to be carried out with the unit at power without violating the single failure criterion
(when applied to the remaining trains). That is, one of the remaining trains may fail, but the
system can still achieve its safety function as required by the design basis safety analysis. Such
systems are characterized by a large number of trains (usually a minimum of four, but often
more). To be a maintenance train, a train must not be required in the design basis safety analysis
for the system to perform its safety function.

An "installed spare” is a component (or set of components) that is used as a replacement for other
equipment to allow for the removal of equipment from service for preventive or corrective
maintenance without violating the single failure criterion. To be an "installed spare,” a
component must not be required in the design basis safety analysis for the system to perform its
safety function.

The following examples will help illustrate the system requirements in order to benefit from this
provision:

e A system containing three 50% (flow rate and/or cooling capacity) trains would not meet the
requirement since full design flow rate would not be available with one train in maintenance
and one train failed (single failure criterion).

e A system with four 50% trains or three 100% trains may meet the criterion, assuming the
system design flow rate and cooling requirements can be met during a design basis accident
anywhere within the reactor coolant or secondary system boundaries, including unfavorable
locations of LOCAs and feedwater line breaks. This statement is not intended to set new
design criteria, but rather, to define the level of system redundancy required if reporting of
unavailable hours on a redundant train is to be avoided.

Unavailable hours for an installed spare are counted only if the installed spare becomes
unavailable while serving as replacement for another component. This includes planned and
unplanned unavailable hours, and fault exposure unavailable hours. m

Planned unavailable hours (e.g., preventive maintenaanailable hours (e.g.,
corrective maintenance) are not counted for ponent when that component has been replaced
by an installed spare.

ropriate way to' estimate fault exposure hours is to count from tt;e_c-i-a.te of faiIurr;a ba'ckt»o
one half the time since the last successful operation and include only those hours during that
7 pericd when the equipment was required to be available.
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In some designs, specific systems have a complete spare train, allowing the total replacement of
one train for on-line maintenance, or increased system availability. Systems that have such extra
trains generally must meet design bases requirements with one train in maintenance and a single
failure of another train.

Trains that are required as backup in case of equipment failure to allow the system to meet
redundancy requirements or the single failure criterion (e.g., swing components that
automatically align to different trains or units) are not installed spares.

Fault exposure unavailable hours associated with failures are counted, even if the failed
train/component is replaced by an instalied spare while it is being repaired. For example: a pump
in a high pressure safety injection system (that has an installed spare pump) fails its quarterly
surveillance test. Unavailable hours reported for this failure would include the time needed to
substitute the installed spare pump for the failed pump (unplanned unavailable hours), plus half
the time since the last successful surveillance that demonstrated the train/system was capable of
performing its safety function, or 36 months whichever is the shortest period.

In systems where there are installed spare components or trains, unavailable hours for the spare
component or train are only counted against the replaced component or train. For example, if a
system has an installed spare train that is valved into the system, any unavailable hours are
counted against the replaced train, not the spare train. Thus, in a three train system that has one
installed spare train, the number of trains in the safety system unavailability equation is two. The
system unavailability is the sum of the unavailable hours divided by two.

Svstems Required to be in Service at All Times

The Emergency AC power system and the residual heat removal RHR system are normally
required to be in service at all times. However, planned and unplanned unavailable hours are not
reported under certain conditions. The specific conditions for the emergency diesel generator are
described in the Emergency Diesel Generator Section. For RHR systems, when the reactor is
shutdown with fuel in the vessel. those systems or portions of systems that provide shutdown
cooling can be removed from service without incurring planned or unplanned unavailable hours
under the following conditions-are-astobews: 7

—RHR trains may be removed from service provided an NR@f
decay heat removal is verified to be available for each RHR train removed from service. The
intent is that at all times there will be two methods of decay heat removal available, each
capable of removing 100 per cent of the expected decay heat load and at least one of which is
a forced means of heat removal. Examples of alternative methods may include but are not
limited to: (1) reactor water level high enough to ensure natural circulation sufficient to
remove the expected decay heat load. (2) a spent fuel pool cooling train, (3) installed spares.
(Class 1E power supplies are not requk@e alternate means of decay heat removal need
not be safety-related.) Each NRC approved method of decay heat removal must be
independent such that a failure of one method does not adversely impact the capability of the
remaining method of decay heat removal For example, if a spent fuel pool cooling train and
the reactor water level are the two NRC approved alternate methods. then a failure of the
spent fuel pool cooling train must not result in an additional heat load that would prevent
natural circulation from removing the expected decay heat load. If this condition can not be
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satisfied, then only one method is considered available and therefore unavailable hours must

be considered for the other train. Me&%hﬁeaeteamﬁ—shﬁ%éexw—%ese—ay%emrer—peﬂmef

xe When the reactor is defueled or With-fuelstiiinthevessel-when the decay heat load is so |
low that forced recirculation for cooling purposes, even on an intermittent basis, is no longer
required (ambient losses are enough to offset the decay heat load), any train providing
shutdown cooling may be removed from service without incurring planned or unplanned
unavailable hours.

«e When the bulk reactor coolant temperature is less than 200 F, those trains or portions of |
trains whose sole function is to provide suppression pool cooling (BWR) may be removed
from service without incurring planned or unplanned unavailable hours.

e When portions of a single train provide both the shutdown cooling and the suppression pool
cooling function, the most limiting set of reportability requirements should be used (i.e.
unavailable hours and required hours are reported whenever at least one function is required.)

Fault exposure unavailable hours are always counted, even when portions of the system are
removed from service as described above.

When the plant is operating, selected components that help provide the shutdown cooling
function of the RHR system are normally de-energize or racked out. This does not constitute an
unavailable condition for the trains that provide shutdown cooling, unless the de-energized
components cannot be placed back into service before the minimum time that the shutdown
cooling function would be needed (typically the time required for a plant to complete a rapid
cooldown, within maximum established plant cooldown limits, from normal operating

conditions).
o fodt 2eposuna
Support System Unavailability

If the unavailability of a support system causes a train to be unavailable, then the hours the
support system was unavailable are counted against the train as either planned of unplanned ,
unavailable hours. Support systems are defined as any system required for the safety system to
remain available for service. (The technical specification criteria for determining operability may
not apply when determining train unavailability. In these cases, analysis or sound engineering
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Jjudgment may be used to determine the effect of support system unavailability on the monitored
system.)

If the unavailability of a single support system causes a train in more than one of the monitored
systems to be unavailable, the hours the support system was unavailable are counted against the
affected train in each system. For example, a train outage of 3 hours in a PWR service water
system caused the emergency generator, the RHR heat exchanger, the HPSI pump, and the AFW
pump associated with that train to be unavailable also. In this case, 3 hours of unavailability
would be reported for the associated train in each of the four systems.

If a support system is dedicated to a system and is normally in standby status, it should be
included as part of the monitored system scope. In those cases, fault exposure unavailable hours
caused by a failure in the standby support system that results in a loss of a train function should
be reported because of the effect on the monitored system. By contrast, failures of continuously-
operating support - systems do not contribute to fault exposure unavailable hours in the
monitored systems they support.

Unavailable hours are also reported for the unavailability of support systems that maintain
required environmental conditions in rooms in which monitored safety system components are
located, 1f the absence of those conditions is determined to have rendered a train unavailable for
service at a time 1t was required to be available.

In some instances, unavailability of a monitored system that is caused by unavailability of a
support system used for cooling need not be reported if cooling water from another source can be
substituted. Limitations on the source of the cooling water are as follows:

e for monitored fluid systems with components cooled by a support system, where both the
monitored and the support system pumps are powered by a class lE (i.e., safety grade or an
equivalent) electric power source, cooling water supplied by a pump powered by a normal
(non class 1E--1.e., non-safety grade) electric power source may be substituted for cooling
water supplied by a class IE electric power source, provided that redundancy requirements to
accommodate single failure criteria for electric power and cooling water are met.
Specifically, unavailable hours must be reported when both trains of a monitored system are
being cooled by water provided by a single cooling water pump or by cooling water pumps
powered by a single class 1E power (safety grade) source.

e for emergency generators, cooling water provided by a pump powered by another class IE
(safety grade) power source can be substituted, provided a pump is available that will
maintain electrical redundancy requirements such that a single failure cannot cause a loss of
both emergency generators.

Emergency AC power is not considered to be a support system. Unavailability of a train because
of loss of AC power is counted when both the normal AC power supply and the emergency AC
power supply are not available.

B Question
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Data Example

A B | ¢c T b [ ETF G [ H [ 1 T K [ L M N | o P Q ]
1| Salety Svstem Unavallability (SSU) AC Emergency Power, UNIT ONE
2
31Train 1A 2Q/95 | 3Qu95 | 4Q/95 | 1Q/96 | 2QU96 | 3Q/96 | 4QU96 | 1QU97 | 2Q/97 | 3Q/97 | 4Q/97 | 1Q/98 2Q/98 3Q/98 4Q/98 | Prev. Qrtr,
4 |Planned Unavailable Hours 5 0 5 0 128 0 0 0 0 0 128 0 0 0 0, 10
5 |Unplanned Unavailable Hours 0 0 0 48 0 5 0 0 36 0 12 0 0 24 0, 48
6 |Fault Exposure Unavailable 0 0 5 32 0 504 0 0 336 0 36) 0, 0 24 0) 128,
7 _{Hours Unavailable (quarter) 5 0 10 80 128 509 0 0 372 0 176 0, 0 48 0 186
8 |Total Hours Unavailable 1280 1275, 1323 1313 1419
9 ]Hours Train Required for Service 2160] 2184] 2208] 2208} 2160] 2184 2208] 2208 2160} 2184] 1104 2208 2160 2184 2208 2208
10 { Total Hrs Train Req'd for Service 25176 25176, 25176 25176 25176
11| Train Unavaitability 0.050842| 0.050643] 0.05255] 0.052153] 0.056363,
3]
14 ] Train S (Swing EDG) 2Q/95 | 3Q/95 | 4Q/95 | 1QU96 | 2Q/96 | 3QU/96 | 4QU96 | 1Q/97 | 2QU97 | 3Q/97 | 4Q/97 | 1Q/98 2Q/98 3Q/98 4Q/98 | Prev. Qrtr|
15 |Pianned Unavailable Hours 0 16 6 0 0, 0 4 0 0 0, 128 0 4 0 4 0
16 |Unplanned Unavailable Hours 11 0 0 0 56 11 0 1 0 0 12 0 0 1 0 0
17 |Fault Exposure Unavailable 0 60 0 0 0 70 148, 0 65 0 131 3 0 0 19 0
18 [Hours Unavailable {(quarter) 11 76 6 0 56 81 152 1 65 0 271 3 4 1 23 0
19 | Total Hours Unavailable 722 715 640 657 657
20 |Hours Train Required for Service 2160] 2184] 2208 2208] 2160] 2184 2208{ 2208/ 2160 2184 1104 2208 2160 2184, 2208 2208
21 | Total Hrs Train Req'd for Service 25176 25176 25176 25176 25176
22 | Train Unavailability 0.028678 0.0284] 0.025421] 0.026096] 0.026096)
23]
[24]
25 |For EDG system, two unit, one dedicated, one swing EDG
26 |Quarter 1Q/98 2Q/98 3Q/98 4Q/98 | Prev. Qrtr|
27 | System unavaltability 4.0% 4.0% 3.9% 3.9% 4.1%
28]
29
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ADDITIONAL GUIDANCE FOR SPECIFIC SYSTEMS
Emergency AC Power Systems

Definition and Scope

This section provides additional guidance for reporting performance of the emergency AC power
system. The emergency AC power system is typically comprised of two or more independent
emergency generators that provide AC power to class 1E buses following a loss of off-site
power. The emergency generator dedicated to providing AC power to the high pressure core
spray system in BWRs 1s also within the scope of emergency AC power.

The function monitored for the indicator is:

e The ability of the emergency generators to provide AC power to the class 1E buses upon a
loss of off-site power.

Most emergency generator trains include dedicated subsystems such as air start, lube oil, fuel oil,
cooling water, etc. Support systems can include service water, DC power, and room cooling.
Generally. unavailable hours are counted if a failure or unavailability of a dedicated subsystem or
a support subsystem prevents the emergency generator from performing its function. Some
examples are discussed in the clarifying notes for this attachment.

The electrical circuit breaker(s) that connect(s) an emergency generator to the class IE buses that
are normally served by that emergency generator are considered to be part of the emergency

generator train.

Emergency generators that are not safety grade, or that serve a backup role only (e.g., an alternate
AC power source), are not required to be included in the performance reporting.

Train Determination

The system unavailability is calculated on a per unit basis using the train unavailability value for
each emergency diesel generator (EDG) that provides emergency AC power to that unit. The
number of emergency AC power system trains for a unit is equal to the number of class 1E
emergency generators that are available to power safe-shutdown loads in the event of a loss of
off-site power for that unit. There are three typical configurations for EDGs at a multi-unit
station:

1. EDGs dedicated to only one unit.

2. One or more EDGs are available to “swing™ to either unit

3. All EDGs can supply all units

For configuration 1, the number of trains for a unit is equal to the number of EDGs dedicated to
the unit. For configuration 2, the number of trains for a unit is equal to the number of dedicated
EDGs for that unit plus the number of “swing” EDGs available to that unit (i.e., The “swing”
EDGs are included in the train count for each unit). For configuration 3, the number of trains is
equal to the number of EDGs.
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Clarifving Notes

Emergency diesel generators that are dedicated to the High Pressure Core Spray (HPCS) in some
BWRs should be included as a train in the Emergency AC Power calculation.

When a unit(s) is shutdown, ere-emergency AC power trains at-a-time-may be removed from
service without incurring planned or unplanned unavailable hours -urderthe-folowins
eenditionsin accordance with the plant’s technical specifications:

Fault exposure unavailable hours are not counted for failures of an EDG to start or load-run if the
failure can be definitely attributed to reasons listed in the General Clarifying Notes for Safety
System Unavailability, or to any of the following:

e spurious operation of a trip that would be bypassed in the loss of offsite power emergency
operating mode (e.g., high cooling water temperature trip that erroneously tripped an EDG
although cooling water temperature was normal).

¢ malfunction of equipment that is not required to operate during the loss of offsite power
emergency operating mode (e.g., circuitry used to synchronize the EDG with off-site power
sources, but not required when off-site power is lost)

e a failure to start because a redundant portion of the starting system was intentionally disabled
for test purposes, if followed by a successful start with the starting system in its normal

alignment
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When determining fault exposure unavailable hours for a failure of an EDG to load-run
following a successful start, the last successful operation or test is the previous successful load-
run (not just a successful start). To be considered a successful load-run operation or test, an EDG
load-run attempt must have followed a successful start and satisfied one of the following criteria:

e aload-run of any duration that resulted from a real (e.g., not a test) manual or automatic start
signal

e aload-run test that successfully satisfied the plant's load and duration test specifications

e other operation (e.g., special tests) in which the emergency generator was run for at least one
hour with at least 50 percent of design load.

When an EDG fails to satisfy the 12/18/24-month 24-hour duration surveillance test, the faulted
hours are computed based on the last known satisfactory load test of the diesel generator as
defined 1n the three bullets above. For example, if the EDG is shut down during a surveillance
test because of a failure that would prevent the EDG from satisfying the surveillance criteria, the
fault exposure unavailable hours would be computed based upon the time of the last surveillance
test that would have exposed the discovered fault.
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BWR High Pressure Injection Systems

NEI 99-02 Revision 1 DRAFT
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(High Pressure Coolant Injection, High Pressure Core Spray, and Feedwater Coolant

Injection)

Definition and Scope

This section provides additional guidance for reporting the performance of three BWR systems
used primarily for maintaining reactor coolant inventory at high pressures: the high pressure
coolant injection (HPCI), high pressure core spray (HPCS), and feedwater coolant injection
(FWCI) systems. Plants should monitor either the HPCI, HPCS, or FWCI system, depending on
which is installed. These systems function at high pressure to maintain reactor coolant inventory
and to remove decay heat following a small-break Loss of Coolant Accident (LOCA) event or a

loss of main feedwater event.

The function monitored for the indicator is:

e The ability of the monitored system to take suction

=)

from the suppression pool and inject at rated pressure and flow into the reactor vessel.

This capability is monitored for the injection and recirculation phases of the high pressure system

response to an accident condition.

Figures 2.1, 2.2, and 2.3 show generic schematics for the HPCI, HPCS, and FWCI systems,
respectively. These schematics indicate the components for which train unavailable hours
normally are monitored. Plant-specific design differences may require other components to be

included.

Train Determination

The HPCI system is considered a single-train system. The booster pump and other small pumps
shown in Figure 2.1 are ancillary components not used in determining the number of trains. The
effect of these pumps on HPCI performance is included in the system unavailability indicator to
the extent their failure detracts from the ability of the system to perform its monitored function.
The HPCI turbine, govemnor, and associated valves and piping for steam supply and exhaust are
in the scope of the HPCI system. Valves in the feedwater line are not considered within the scope

of the HPCI system.

The HPCS system is also considered a single-train system. Unavailability is monitored for the
components shown in Figure 2.2. The HPCS diesel generator is considered to be part of the

emergency AC power system.

For the feedwater injection system, the number of trains is determined by the number of main
feedwater pumps that can be used at one time in this operating mode (typically one). Figure 2.3

illustrates a typical FWCI system.
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Clarifying Notes

The HPCS system typically includes a "water leg" pump to prevent water hammer in the HPCS
piping to the reactor vessel. The "water leg" pump and valves in the "water leg” pump flow path
are ancillary components and are not directly included in the scope of the HPCS system for the
performance indicator.

For the feedwater coolant injection system, condensate and feedwater booster pumps are not used
to determine the number of trains.
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BWR Heat Removal Systems

(Reactor Core Isolation Cooling)

Definition and Scope

This section provides additional guidance for reporting the performance of a BWR system that is
used primarily for decay heat removal at high pressure: reactor core isolation cooling (RCIC)
system. This system functions at high pressure to remove decay heat following a loss of main
feedwater event. The RCIC system also functions to maintain reactor coolant inventory following

a very small LOCA event. ) é—
L+ 049 feee TR
The function monitored for the indicator, is: s

e the ability of the RCIC system to cool the reactor vessel core and pronde makeup
water by taking a suction from et 2 :
pool and injecting at rated pressure and ﬂow into the reactor vessel

Figures 3.1 shows a generic schematic for the RCIC system. This schematic indicates the
components for which train unavailability is monitored. Plant-specific design differences may
require other components to be included.

Train Determination

The RCIC system is considered a single-train system. The condensate and vacuum pumps shown
in Figure 3.1 are ancillary components not used in determining the number of trains. The effect
of these pumps on RCIC performance is included in the system unavailability indicator to the
extent that a component failure results in an inability of the system to perform its monitored
function. The RCIC turbine, governor, and associated valves and piping for steam supply and
exhaust are in the scope of the RCIC system. Valves in the feedwater line are not considered
within the scope of the RCIC system.
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BWR Residual Heat Removal Systems

Definition and Scope

This section provides additional guidance for reporting the performance of the BWR residual
heat removal (RHR) system for the suppression pool cooling and shutdown cooling modes. The
attachment also includes guidance for reporting performance of other systems used to remove
heat to outside containment under low pressure conditions at early BWRs where two separate
systems provide these functions with unique designs. The suppression pool cooling function is
used whenever the suppression pool (or torus) water temperature exceeds or is expected to
exceed a high-temperature setpoint (for example, following most relief valve openings or during
some post-accident recoveries). The shutdown cooling function is used following any transient
requiring normal long-term heat removal from the reactor vessel.

The functions monitored for the indicator are:

e the ability of the RHR system to remove heat from the suppression pool so that pool
temperatures do not exceed plant design limits, and

e the ability of the RHR system to remove decay heat from the reactor core during a
normal unit shutdown (e.g., for refueling or for servicing).

Figures 4.1 and 4.2 show generic schematics with the RHR system in the suppression pool
cooling and shutdown cooling modes, respectively. Two variations of basic RHR system design
are shown in Figures 4.3 and 4.4. These are included to illustrate reporting for systems with
redundant and series components, respectively. The figures indicate the components for which
train unavailability is monitored. Plant-specific design differences may require other components
to be included.

Train Determination

The number of trains in the RHR system is determined by the number of parallel RHR heat
exchangers capable of performing suppression pool cooling or shutdown cooling. The following
discussion demonstrates train determination for various generic system designs.

Figures 4.1 and 4.2 illustrate a common RHR system that incorporates four pumps and two heat
exchangers arranged so that each heat exchanger can be supplied by one of two pumps. This is a

two-train RHR system.

Some trains have two heat exchangers in series, as shown in Figure 4.3. The system depicted in
Figure 4.3 is also a two-train RHR system.

Figure 4.4 shows an arrangement with four parallel sets of a pump and a heat exchanger
combination. This system is a four-train RHR system.
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Other Systems: For some early BWRs, separate systems are used to remove heat to outside the
containment under low pressure conditions. Depending on the particular design, one or more of
the following systems may be used: shutdown cooling, containment spray, or RHR (torus cooling
function). For example, a unit using a shutdown cooling system (with three heat exchangers)and
a containment spray system (with two heat exchangers) would monitor each system separately for
the safety system unavailability indicators. All components required for each safety system to
perform its heat removal function should be included in the scope. The number of trains is
determined by the number of heat exchangers in the systems that perform the heat removal
function under low pressure conditions (five trains in this example).

Clarifving Notes

The low pressure coolant injection (LPCI), steam cooling, and containment spray modes of RHR
operation are not monitored.

Some components are used to provide more than one function of RHR. If a component cannot
perform as designed, rendering its associated train incapable of meeting one or both of the
monitored functions, then the train is considered to be failed. Unavailable hours (if the train was
required to be available for service) would be reported as a result of the component failure.
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Figure 4.4 - 4 Train BWR RHR System
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PWR High Pressure Safety Injection Systems

Definition and Scope

This section provides additional guidance for reporting the performance of PWR high pressure
safety injection (HPSI) systems. These systems are used primarily to maintain reactor coolant
inventory at high pressures following a loss of reactor coolant. HPSI system operation following
a small-break LOCA involves transferring an initial supply of water from the refueling water
storage tank (RWST) to cold leg piping of the reactor coolant system. Once the RWST inventory
is depleted, recirculation of water from the reactor building emergency sump is required.
Components in the flow paths from each of these water sources to the reactor coolant system
piping are included in the scope for the HPSI system. (Because the residual heat removal system
has been added to the PWR scope, the isolation valve(s) between the RHR system and the HPSI
pump suction is the boundary of the HPSI system. The RHR pumps used for piggyback operation
are no longer in HPSI scope.)

There are design differences among HPSI systems that affect the scope of the components to be
included for the HPSI system function. For the purpose of the safety system unavailability
indicator, and where applicable, the HPSI systemn includes high head pumps (centrifugal charging
pumps/high head safety injection pumps) which discharge at pressures of 2,200-2,500 psig and
intermediate head pumps (intermediate head safety injection pumps) which discharge at
pressures of 1200-1700 psig, along with associated components in the suction and discharge
piping to the reactor coolant system cold-legs or hot-legs.

The function monitored for HPSI is:

e the ability of a HPSI train to take a suction from the primary water source (typically, a
borated water tank), or from the containment emergency sump, and inject into the
reactor coolant system at rated flow and pressure.

The charging and seal injection functions provided by centrifugal charging pumps in some
systemn designs are not included within the scope of the safety system unavailability indicator
reports.

Figures 5.1 through 5.4 show some typical HPSI system configurations for which train functions
are monitored. The figures contain variations that are somewhat reactor vendor specific. They
also indicate the components for which train unavailability is monitored. Plant-specific design
differences may require other components to be included.

Train Determination

In general, the number of HPSI system trains is defined by the number of high head injection
paths that provide cold-leg and/or hot-leg injection capability, as applicable. This is necessary to
fully account for system redundancy.
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Figure 5.1 illustrates a typical HPSI system for Babcock and Wilcox (B&W) reactors. The design
features centrifugal pumps used for high pressure injection (about 2,500 psig) and no hot-leg
injection path. Recirculation from the containment sump requires operation of pumps in the
residual heat removal system. The system in Figure 5.1 is a two-train system, with an installed
spare pump (depending on plant-specific design) that can be aligned to either train.

HPSI systems in some older, two-loop Westinghouse plants may be similar to the system
represented in Figure 5.1, except that the pumps operate at a lower pressure (about 1600 psig)
and there may be a hot-leg injection path in addition to a cold-leg injection path (both are
included as a part of the train).

Figure 5.2 is typical of HPSI designs in Combustion Engineering (CE) plants. The design
features three centrifugal pumps that operate at intermediate pressure (about 1300 psig) and
provide flow to two cold-leg injection paths or two hot-leg injection paths. In most designs, the
HPSI pumps take suction directly from the containment sump for recirculation. In these cases,
the sump suction valves are included within the scope of the HPSI system. This is a two-train
system (two trains of combined cold-leg and hot-leg injection capability). One of the three pumps
is typically an installed spare that can be aligned to either train or only to one of the trains
(depending on plant-specific design).

A HPSI system typical of those installed in Westinghouse three-loop plants is shown in Figure
5.3. This design features three centrifugal pumps that operate at high pressure (about 2500 psig),
a cold-leg injection path through the BIT (with two trains of redundant valves), an alternate cold-
leg injection path, and two hot-leg injection paths. One of the pumps is considered an installed
spare. Recirculation is provided by taking suction from the RHR pump discharges. A train
consists of a pump, the pump suction valves and boron injection tank (BIT) injection line valves
electrically associated with the pump, and the associated hot-leg injection path. The alternate
cold-leg injection path is required for recirculation, and should be included in the train with
which its isolation valve is electrically associated. Thus, Figure 5.3 represents a two-train HPSI
system.

Four-loop Westinghouse plants may be represented by Figure 5.4. This design features two
centrifugal pumps that operate at high pressure (about 2500 psig), two centrifugal pumps that
operate at an intermediate pressure (about 1600 psig), a BIT injection path (with two trains of
injection valves), a cold-leg safety injection path, and two hot-leg injection paths. Recirculation
is provided by taking suction from the RHR pump discharges. Each of two high pressure trains is
comprised of a high pressure centrifugal pump, the pump suction valves and BIT valves that are
electrically associated with the pump. Each of two intermediate pressure trains is comprised of
the safety injection pump, the suction valves and the hot-leg injection valves electrically
associated with the pump. The cold-leg safety injection path can be fed with either safety
injection pump, thus it should be associated with both intermediate pressure trains. The HPSI
system represented in Figure 5.4 is considered a four-train system for monitoring purposes.
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Clarifyving Notes

Many plants have charging pumps (typically, positive displacement charging pumps) that are not
safety-related, provide a small volume of flow, and do not automatically start on a safety
njection signal. These pumps should not be included within the scope of HPSI system for this
indicator.

Some HPSI components may be included in the scope of more than one train. For example, cold-
leg injection lines may be fed from a common header that is supplied by both HPSI trains. In
these cases, the effects of testing or component failures in an injection line should be reported in
both trains.

At many plants, recirculation of water from the reactor building sump requires that the high
pressure injection pump take suction via the low pressure injection/residual heat removal pumps.
For these plants, the low pressure injection/residual heat removal pumps discharge header
isolation valve to the HPSI pump suction is included in the scope of HPSI system.
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PWR Auxiliary Feedwater Systems

Definition and Scope

This section provides additional guidance for reporting the performance of PWR auxiliary
feedwater (AFW) or emergency feedwater (EFW) systems. The AFW system provides decay heat
removal via the steam generators to cool down and depressurize the reactor coolant system
following a reactor trip. The AFW system is assumed to be required for an extended period of
operation during which the initial supply of water from the condensate storage tank is depleted
and water from an alternative water source (e.g., the service water system) is required. Therefore
components in the flow paths from both of these water sources are included; however, the
alternative water source (e.g., service water system) is not included.

The function monitored for the indicator is:

» the ability of the AFW system to take a suction from the primary water source
(typically, the condensate storage tank) or from an emergency source (typically, a lake
or river via the service water system) and inject into at least one steam generator at
rated flow and pressure.

Some plants have a startup feedwater pump that requires a manual actuation. Startup feedwater
pumps are not included in the scope of the AFW system for this indicator.

Figures 6.1 through 6.3 show some typical AFW system configurations, indicating the
components for which train unavailability is monitored. Plant-specific design differences may

require other components to be included.

Train Determination

The number of trains is determined primarily by the number of paralle] pumps in the AFW
system, not by the number of injection lines. For example, a system with three AFW pumps is
defined as three-train system, whether it feeds two, three, or four injection lines, and regardless
of the flow capacity of the pumps.

Figure 6.1 illustrates a three-pump, two-steam generator plant that features redundant flow paths
to the steam generators. This system is a three-train system. (If the system had only one motor-
driven pump, it would be a two-train system.) The turbine-driven pump train does not share
motor-operated isolation valves with the motor-driven pump trains in this design.

Another three-pump, two-steam generator design is shown in Figure 6.2. This is also a three-train
system; however, in this design, the isolation and regulating valves in the motor-driven pump
trains are also included in the turbine-driven pump train.

A three-pump, four-steam generator design is shown in Figure 6.3. In this design, either motor-

driven pump can supply each steam generator through a common header. The turbine-driven
pump can supply each steam generator through a separate header. The turbine-driven and motor-
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driven pump trains do not share the air-operated regulating valves in this design. This is a three
train system. Three-steam generator designs may be arranged similar to Figure 6.3.

Clarifving Notes

Some AFW components, may be included in the scope of more than one train. For example, one
set of flow regulating valves and isolation valves in a three-pump, two-steam generator system
(as in Figure 6.2) are included in the motor-driven pump train with which they are electrically
associated, but they are also included (along with the redundant set of valves) in the turbine-
driven pump train. In these instances, the effects of testing or failure of the valves should be
reported in both affected trains.

Similarly, when two trains provide flow to a common header, such as in Figure 6.3, the effect of

isolation or flow regulating valve failures in paths connected to the header should be considered
in both trains.

74



SL

Ny

OUTSIDE CONTAINMENT |

%
SW
_TDAFWP Lo
L ]J——> — N >
’ J\ A
T Lo Lo ) S Ny fci BE—
L DN {><}*< MDA%: e
CONDENSATE B Q)
STORAGE
TANK i —(M)
N > i
~ MDAFWP
sw Figurc 6.1

Auxiliary Feedwater System
(Example of Reporting Scope)

p—

1007 ‘Arenuqsy S|
LIVYQ | BOISIASY Z0-66 [AN



9L

W Rl

COND.
! STORAGE
INSIDE OUTSIDE TANK
CONTAINMENT | CONYAINMENT
|
L.O.

I—{,./Ttww:
a |
sg Ly A L

[
S B R S ]
MDAFWP
MAIN STEAM
SV?TVEE &
®
@Y
— G

TDAFWP

®X il

MDAFWP

SW
SYSTEM

Figure 6.2

Auxiliary Feedwater System
(Example of Reporting Scope)

it



LL

CST

SwW

OUTSIDE | INSIDE
CONTAINMENT i

D FROM
SGNO. 1
[
G —
LA -Dg— sgﬂr%.‘a

-

TDAFWP

e & J

MDAFWP

%@

MDAFWP

t
|
|
|
|
l
|
!
|
|
I
I

Dl by 1050
{
i
X ;
;
B! i
X .

SN Ny S—
G ?\r——@

L

TO SG
NO. 1

2 S N

Dbl DN 199
|
|

——~{><}vﬁ—{><}— :M » TOSG

NO. 4

]

Figure 6.3 !

Auxiliary Feedwater System !
(Example of Reporting Scope)

- CONTAINMENT

et

1007 ‘Arenugag g1

LIVId [ oISy 70-66 1IN



8]

O 00 2O AW

11
12
13
14
15
16
17
18
19
20
21
22

23
24
25
26
27
28
29
30
31

32
33
34
35

PWR Residual Heat Removal System

Definition and Scope

This section provides additional guidance for reporting the performance of the PWR residual heat
removal (RHR) system for post-accident recirculation and shutdown cooling modes of operation.
In the event of a loss of reactor coolant inventory, the post-accident recirculation mode is used to
cool and recirculate water from the containment sump following depletion of RWST inventory.
The shutdown cooling function is used to remove decay heat from the primary system following
any transient requiring normal long-term heat removal from the reactor vessel.

The functions monitored for this indicator are:
» the ability of the RHR system to take a suction from the containment sump, cool the fluid,
and inject at low pressure into the RCS, and

e the ability of the RHR system to remove decay heat from the reactor during a normal unit
shutdown for refueling or maintenance.

Figures 7.1 and 7.2 show generic schematics with the RHR system in the recirculation and
shutdown cooling modes, respectively. The figures indicate the components for which train
unavailability is monitored. Plant-specific design differences may require other components to
be included.

Train Determination

The number of trains in the RHR system is determined by the number of parallel RHR heat
exchangers capable of performing post-accident heat removal or shutdown cooling. The
following discussion demonstrates train determination for various generic system designs.

Figure 7.1 and 7.2 illustrate a common RHR system (for post-accident recirculation and
shutdown cooling modes) which incorporates two pumps and two heat exchangers arranged so

that each heat exchanger can be supplied by one pump. This is a two-train RHR system.

Clarifving Notes

Some components are used to provide more than one function of RHR. If a component cannot
perform as designed, rendering its associated train incapable of meeting one or both of the
monitored functions, then the train is considered to be failed. Unavailable hours (if the train was
required to be available for service) would be reported as a result of the component failure.
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Support System

Inside Containment

—><

Cold leg Injection or
- Hot leg injection

Required
' o
\_ RHR HX
RHR Pump
Support System
Required

( j A
\\~ RHR HX
RHR Pump

Sump

Figure 7.1 - Recirculation Mode - two trains (both source and injection)
Example of reporting Scope, PWR RHR System
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RHR Pump
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Figure 7.2 Shutdown Cooling Mode
(Example of Reporting Scope, PWR RHR System

80




ek

[ —
— O D00 X ONWV bW 3]

bt —
W bW N

16
17
18
19
20

2]
22
23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

NEI 99-02 Revision 1 DRAFT
15 February, 2001

SAFETY SYSTEM FUNCTIONAL FAILURES

Purpose

This indicator monitors events or conditions that

mevented, or could have prevented, the

fulfillment of the safety function of structures or systems that are needed to:

(a) Shut down the reactor and maintain it in a safe shutdown condition;

(b) Remove residual heat;

(c) Control the release of radioactive material; or

(d) Mitigate the consequences of an accident.

Indicator Definition

The number of events or conditions that @ﬁgrevented, or could have prevented, the fulfillment
of the safety function of structures or systems in the previous four quarters.

Data Reporting Elements

The following data is reported for each reactor unit:

¢ the number of safety system functional failures during the previous quarter

Calculation

unit value = number of safety system functional failures in previous four quarters

Definition of Terms

Safety System Function Failure (SSFF) 1s any event or condition that @Zﬂd have prevented
the fulfillment of the safety function of structures or systems that are needed to:

(A) Shut down the reactor and maintain it in a safe shutdown condition;

(B) Remove residual heat;

(C) Control the release of radioactive material; or

(D) Mitigate the consequences of an accident.

The indicator includes a wide variety of events or conditions, ranging from actual failures on
demand to potential failures attributable to various causes, including environmental qualification,
seismic qualification, human error, design or installation errors, etc. Many SSFFs do not involve

actual failures of equipment.

Because the contribution to risk of the structures and systems included in the SSFF varies
considerably, and because potential as well as actual failures are included, it is not possible to
assign a risk-significance to this indicator. It is intended to be used as a possible precursor to
more important equipment problems, until an indicator of safety system performance more

directly related to risk can be developed.
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Clarifving Notes

The definition of SSFFss is identical to the wording of the current revision to 10 CFR
50.73(a)(2)(v). Because of overlap among various reporting requirements in 10 CFR 50.73,
some events or conditions that result in safety system functional failures may be properly
reported in accordance with other paragraphs of 10 CFR 50.73, particularly paragraphs (a)(2)(i),
(a)(2)(11), and (a)(2)(vii). An event or condition that meets the requirements for reporting under
another paragraph of 10 CFR 50.73 should be evaluated to determine if it also prevented the
fulfillment of a safety function. Should this be the case, the requirements of paragraph (a)(2)(v)
are also met and the event or condition should be included in the quarterly performance indicator
report as an SSFF. The level of judgement for reporting an event or condition under paragraph
(a)(2)(v) as an SSFF is a reasonable expectation of preventing the fulfillment of a safety function.

In the past, LERs may not have explicitly identified whether an event or condition was reportable
under 10 CFR 50.73(a)(2)(v) (i.e., all pertinent boxes may not have been checked). It is
important to ensure that the applicability of 10 CFR 50.73(a)(2)(v) has been explicitly considered
for each LER considered for this performance indicator.

NUREG-1022: Unless otherwise specified in this guideline, guidance contained in the latest
revision to NUREG-1022, “Event Reporting Guidelines, 10CFR 50.72 and 50.73,” that is
applicable to reporting under 10 CFR 50.73(a)(2)(v), should be used to assess reportability for
this performance indicator.

Planned Evolution for maintenance or surveillance testing: NUREG-1022, Revision + 2, page 56
+4 states, “The following types of events or conditions generally are not reportable under these
criteria:...Removal of a system or part of a system from service as part of a planned evolution for
maintenance or surveillance testing...”

The word “planned” is defined as follows:

“Planned™ means the activity is undertaken voluntarily, at the licensee’s discretion, and is
not required to restore operability or for continued plant operation.

A single event or condition that affects several systems: counts as only one failure.

Multiple occurrences of a system failure: the number of failures to be counted depends upon
whether the system was declared operable between occurrences. If the licensee knew that the
problem existed, tried to correct it, and considered the system to be operable, but the system was
subsequently found to have been inoperable the entire time, multiple failures will be counted
whether or not they are reported in the same LER. But if the licensee knew that a potential
problem existed and declared the system inoperable, subsequent failures of the system for the
same problem would not be counted as long as the system was not declared operable in the
interim. Similarly, in situations where the licensee did not realize that a problem existed (and
thus could not have intentionally declared the system inoperable or corrected the problem), only
one failure is counted.

Additional failures: a failure leading to an evaluation in which additional failures are found is
only counted as one failure; new problems found during the evaluation are not counted, even if
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the causes or failure modes are different. The intent is to not count additional events when
problems are discovered while resolving the original problem.

Engineering analyses: events in which the licensee declared a system inoperable but an
engineering analysis later determined that the system was capable of performing its safety
function are not counted, even if the system was removed from service to perform the analysis.

Reporting date: the date of the SSFF is the Report Date of the LER.
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1 Data Examples

Safety System Functional Failures

Quarter 2Q/98 3Q/98 4Q/98 1Q/98 2Q/98 3Q/98 4Q/98 Prev. Q

SSFF in the previous gtr 1 3 2 1 1 2 0 1
2Q/98 3Q/98 4Q/98 Prev. Q

Indicator: Number of SSFs over 4 Qtrs 7 6 4 4

Threshold for PWRs

Green <5
White >5 A . . PN T _
Yellow NIA Safety System Functional Failures
Red N/A
2Q/98 3Q/98 Quarter 4Q/98 Prev. Q
0
14
2 1
31
4 }
Indicator, 5
# SSFFs
6 B
; U g
8 WHITE —
9 — Note: No Yellow or Red
i Threshold
10 Lo
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1 23 BARRIER INTEGRITY CORNERSTONE

2 The purpose of this cornerstone 1s to provide reasonable assurance that the physical design

3 barriers (fuel cladding, reactor coolant system, and containment) protect the public from

4  radionuclide releases caused by accidents or events. These barriers are an important element in
5  meeting the NRC mission of assuring adequate protection of public health and safety. The

6 performance indicators assist in monitoring the functionality of the fuel cladding and the reactor
7  coolant system. There is currently no performance indicator for the containment barrier. The

8  performance of this barrier is assured through the inspection program.

10 There are two performance indicators for this cornerstone:

12 e Reactor Coolant System (RCS) Specific Activity
13 e RCS Identified Leak Rate

15 {REACTOR COOLANT SYSTEM (RCS) SPECIFIC ACTIVITY

16  Purpose

17 This indicator monitors the integrity of the fuel cladding, the first of the three barriers to prevent
18  the release of fission products. It measures the radioactivity in the RCS as an indication of

19  functionality of the cladding.

20

21 Indicator Definition

22 The maximum monthly RCS activity in micro-Curies per gram (pCi/gm) dose equivalent Jodine-
23 131 per the technical specifications, and expressed as a percentage of the technical specification
24 limit. Those plants whose technical specifications are based on micro-curies per gram (uCi‘gm
25  total lodine should use that measurement.

27 Data Reporting Elements

28  The following data are reported for each reactor unit:

29

30 e maximum calculated RCS activity for each unit, in micro-Curies per gram dose

3 equivalent Jodine-131, as required by technical specifications at steady state power,
32 for each month during the previous quarter (three values are reported).

33

34 e Technical Specification limit

35
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Calculation

The indicator is calculated as follows:

_ the maximum monthly value of calculated activity
unit value = 5 - RTINS x 100
Technical Specification limit

Definitions of Terms

(Blank)

Clarifying Notes

This indicator is recorded monthly and reported quarterly.

The indicator is calculated using the same methodology, assumptions and conditions as for the
Technical Specification calculation.

Unless otherwise defined by the licensee, steady state is defined as continuous operation for at
least three days at a power level that does not vary more than +5 percent.

This indicator monitors the steady state integrity of the fuel-cladding barrier at power. Transient
spikes in RCS Specific Activity following power changes, shutdowns and scrams may not
provide a reliable indication of cladding integrity and should not be included in the monthly
maximum for this indicator.

Samples taken using technical specification methodology when shutdown are not reported.
However, samples taken using the technical specification methodology at steady state power
more frequently than required are to be reported.

If in the entire month, plant conditions do not require RCS activity to be calculated, the quarterly
report is noted as N/A for that month. (A value of N/A is reported).

Licensees should use the most restrictive regulatory limit (e.g., technical specifications (TS) or
license condition). However, if the most restrictive regulatory limit is insufficient to assure plant
safety, then NRC Administrative Letter 98-10 applies, which states that imposition of
administrative controls is an acceptable short-term corrective action. When an administrative
control 1s in place as temporary measure to ensure that TS limits are met and to ensure public
health and safety. that administrative limit should be used for this PL
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Data Examples

Reactor Coolant System Activity (RCSA)

NEI 99-02 Revision 1 DRAFT
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91

4/98 5/98 6/98 7/98 | 8/98 | 9/98 |10/98| 11/98 12/98 1/99 2/99 Prev. mth
Indicator, % of T.S. Limit 10 20 5 4 0.5 2 20 50 60 40 30 10
Max Actlvity pCiigm 1-131 Equivaley 0.1 0.2 0.05 0.04 ] 0.005} 0.02 ] 0.2 0.5 0.6 0.4 0.3 0.1
T.S Limlt 1 1 1 1 1 1 1 1 1 1 1 1
Thresholds Green < 50% T.S. limit
White > 50% T.S limit
Yellow >100% T.S. limit
R tor Coolant Activit
Month Prev.
4/98 5/98 6/98 7/98 8/98 9/98  10/98  11/98  12/98  1/99 2/99 mth
0 + + + + ¢ + + + + +
10-\/—'
20 4
30 GREEN
» oReeN |
Indicator, 50 |
% T.8. Limit
60 | \/
70 WHITE
80
90 + —
[Note: Yellow>100% Tech. Spec Limit
100
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REACTOR COOLANT SYSTEM LLEAKAGE

Purpose

This indicator monitors the integrity of the RCS pressure boundary, the second of the three
barriers to prevent the release of fission products. It measures RCS Identified Leakage as a
percentage of the technical specification allowable Identified Leakage to provide an indication of
RCS integrity.

Indicator Definition

The maximum RCS Identified Leakage in gallons per minute each month per the technical
specifications and expressed as a percentage of the technical specification limit.

Data Reporting Elements

The following data are required to be reported each quarter:

¢ The maximum RCS Identified Leakage calculation for each month of the previous
quarter (three values).
e Technical Specification limit

Calculation

The unit value for this indicator 1s calculated as follows:

the maximum monthly value of identified leakage 100

unit value = - - —
Technical Specification limiting value

Definition of Terms

RCS Identified Leakage as defined in Technical Specifications.

Clarifving Notes

This indicator is recorded monthly and reported quarterly.

Normal steam generator tube leakage 1s included in the unit value calculation if required by the
plant’s Technical Specification definition of RCS identified leakage.

For those plants that do not have a Technical Specification limit on Identified Leakage, substitute
RCS Total Leakage in the Data Reporting Elements.

Iuly

Att calculations of RCS leakage that are computed in accordance with the calculational
methodology requirements of the Technical Specifications are counted in this indicator.

If in the entire month, plant conditions do not require RCS leakage to be calculated, the quarterly
report is noted as N/A for that month. (A value of N/A is reported).
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1

Data Examples

Reactor Coolant System Identified Leakage (RCSL)

l

Data collected monthly, reported quarterly

Identif

Indicator,
% of T. S. Limit

RCS Leakage

4/98

0

l

Month
Prev,

5/98 6/98 7/98 8/98 9/98 10/98 11/98 12/98 1/99  2/99 mth

i " +

10 ¢
20 ¢+

304

40 4

50
60
70

80 1
90

100

X
T t + + t T Y

GREEN

110 +

120

W

WHITE

YELLOW

94

4/98 5/98 6/98 7/98 [8/98 19/98 10/98 {11/98 [12/98 |1/99 [2/99 Prev. mth
Indicator %T.S. Value 60 40 10 70 50 60 40 30 30 20 20 20
Identified Leakage (gpm) 6 4 1 7 5 6 4 3 3 2 2 2
TS Value (gpm) 10 10 10 10 10 10 10 10 10 10 10 10
Threshold
Green <50% TS limit
White >50% TS limit
Yellow >100% TS limit
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2.5 OCCUPATIONAL RADIATION SAFETY CORNERSTONE

The objectives of this cornerstone are to:

(1) keep occupational dose to individual workers below the limits specified in
10 CFR Part 20 Subpart C; and

(2)  use, to the extent practical, procedures and engineering controls based upon sound
radiation protection principles to achieve occupational doses that are as low as is
reasonably achievable (ALARA) as specified in 10 CFR 20.1101(b).

There is one indicator for this cornerstone:

* Occupational Exposure Control Effectiveness

OCCUPATIONAL EXPOSURE CONTROL EFFECTIVENESS

Purpose

The purpose of this performance indicator is to address the first objective of the occupational
radiation safety comerstone. The indicator monitors the control of access to and work activities
within radiologically-significant areas of the plant and occurrences involving degradation or
failure of radiation safety barriers that result in readily-identifiable unintended dose.

The indicator includes dose-rate and dose criteria that are risk-informed, in that the indicator
encompasses events that might represent a substantial potential for exposure in excess of
regulatory limits. The performance indicator also is considered “leading” because the indicator:

* encompasses less-significant occurrences that represent precursors to events that might
represent a substantial potential for exposure in excess of regulatory limits, based on industry

experience; and

 employs dose criteria that are set at small fractions of applicable dose limits (e.g., the criteria
are generally at or below the levels at which dose monitoring is required in regulation).

Indicator Definition

The performance indicator for this cornerstone is the sum of the following:

¢ Technical specification high radiation area (>1 rem per hour) occurrences
e Very high radiation area occurrences

¢ Unintended exposure occurrences ’
KEer tAe S
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Data Reporting Elements

The feHewing data listed below are reported for each site. For multiple unit sites, an occurrence
at one unit is reported identically as an input for each unit. However, the occurrence is only
counted once against the site-wide threshold value.

* The number of technical specification high radiation area (> rem per hour)
occurrences during the previous quarter

» The number of very high radiation area occurrences during the previous quarter

* The number of unintended exposure occurrences during the previous quarter

Calculation

The indicator is determined by summing the reported number of occurrences for each of the three
data elements during the previous 4 quarters.

Definition of Terms

Technical Specification High Radzatzon Area (>1 rem per hour) Occurrence - A
nonconformance (or concurrent’ nonconformances) w1th techmcal specxﬁcatxons (er—eempaﬁble

heeh—r-aé}a&eﬁ—afe&s}—aﬁé- or comparable requirements in 10 CFR 207 applicable to techmcal
specification high radiation areas (>1 rem per hour) that results in the loss of radiological control

over access or work activities within the respective high-radiation area (>1 rem per hour). For
high radiation areas (>1 rem per hour), this PI does not include nonconformance with licensee-

initiated controls n-precedures amdradiation-werk-permits that are mddmgn-’c&e-e\ beyondg wra7 zs

the-crtere-mrtechnical specifications and the comparable provisions in 10 CFR Part 20.

Technical Specification high radiation areas, commonly referred to as locked high radiation
areas, includes any area, accessible to individuals, in which radiation levels from radiation
sources external to the body are in excess of 1 rem (10 mSv) per 1 hour at 30 centimeters from
the radiation source or 30 centimeters from any surface that the radiation penetrates, and
excludes very high radiation areas. Technical specification high radiation areas, in which
radiation levels from radiation sources external to the body are less than or equal to 1 rem (10
mSv) per 1 hour at 30 centimeters from the radiation source or 30 centimeters from any surface
that the radiation penetrates, are excluded from this performance indicator.

* ‘“Radiological control over access to technical specification high radiation areas” refers to
measures that provide assurance that inadvertent entry into the technical specification high
radiation areas by unauthorized personnel will be prevented.

* “Radiological control over work activities” refers to measures that provide assurance that
dose to workers performing tasks in the area is monitored and controlled.

5 “Concurrent” means that the nonconformances occur as a result of the same cause and in a common timeframe.,
¢ Or comparable provisions in licensee procedures if the technical specifications do not include provisions for high
radlauon areas.
"Includes 10 CFR 20, §20.1601(a), (b). (c), and (d) and §20.1902(b).
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Examples of occurrences that would be counted against this indicator include:

¢ Failure to post an area as required by technical specifications,

e -a-F{ailure to secure an area against unauthorized access,

» e&Ffailure to provide a means of personnel dose monitoring or control required by technical
specifications,

* Failure to maintain administrative control over a key to a barrier lock as required by
technical specifications, or

* -Aen eetwat occurrence involving unauthorized or unmonitored entry into an area.

Examples of occurrences that are not counted include the following:

¢ Situations involving areas in which dose rates are less than or equal to 1 rem per hour,

| -confo e with a prox{sion in an or proced™g¢ thatis ndtexplicit eci
terxon%n{ spgf%hq Compatable requs nts mW
. Occurrences associated with isolated equipment failures. ThlS might include, for example,
discovery of a burnt-out light, where flashing lights are used as a technical specification

control for access, or a failure of a lock, hinge, or mounting bolts, when a barrier is checked
8
or tested.

Very High Radiation Area Occurrence - A nonconformance (or concurrent nonconformances)
with 10 CFR 20 and licensee procedural requirements that results in the loss of radiological
control over access to or work activities within a very high radiation area. “Very high radiation
area” i1s defined as any area accessible to individuals, in which radiation levels from radiation
sources external to the body could result in an individual receiving an absorbed dose in excess of
500 rads (5 grays) in 1 hour at ] meter from a radiation source or 1 meter from any surface that
the radiation penetrates

* “Radiological control over access to very high radiation areas” refers to measures to ensure
that an individual is not able to gain unauthorized or inadvertent access to very high radiation
areas.

¢ “Radiological control over work activities” refers to measures that provide assurance that
dose to workers performing tasks in the area is monitored and controlled.

Unintended Exposure Occurrence - A single occurrence of the degradation or failure of one or
more radiation safety bamers that resultsig in unmtended occupatlonal exposure(s) as def'med
below. =

o o =]

Following are examples of an occurrence of degradation or failure of a radiation safety barrier
included within this indicator:

¥ Presuming that the equipment 1s subject to a routine inspection or preventative maintenance
program, that the occurrence was indeed isolated, and that the causal condition was corrected
promptly upon identification.
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1 | o failure to identify and post a radiological area
2 | o failure to implement required physical controls over access to a radiological area
3 | » failure to survey and identify radiological conditions
4 | * failure to train or instruct workers on radiological conditions and radiological work controls
5 | * failure to implement radiological work controls (e.g., as part of a radiation work permit)
6
7 | An occurrence of the degradation or failure of one or more radiation safety barriers is only
8 | counted under this indicator if the occurrence resulted in unintended occupational exposure(s)
9 | equalto or exceeding any of the dose criteria specified in the table below. The dose criteria were
10 | selected to serve as “screening criteria,” only for the purpose of determining whether an
11 | occurrence of degradation or failure of a radiation safety barrier should be counted under this
12 | indicator. The dose criteria should not be taken to represent levels of dose that are “risk-
13 | significant.” In fact, the dose criteria selected for screening purposes in this indicator are
14 | generally at or below dose levels that are required by regulation to be monitored or to be
15 | routinely reported to the NRC as occupational dose records.
16 20t o
17 | Table: Dose Values Used as Screening Criteria to Identify an Unintended Exposure Occurrence \
18 | 1inthe Occupational Exposure Control Effectiveness PI 1
19
20
21 <&, 2% of the stochastic limit in 10 CFR 20.1201 on total effective dose equivalent. The 2%
22 7& value is 0.1 rem.
23
24 (4 10 % of the non-stochastic limits in 10 CFR 20.1201. The 10% values are as follows:
25
S rem the sum of the deep-dose equivalent and the committed dose 70
equivalent to any individual organ or tissue Nf‘\z ¢ X
L
1.5 rem the lens dose equivalent to the lens of the eye /ﬂ‘éd
5 rem the shallow-dose equivalent to the skin or any extremity, other than
dose received from a discrete radioactive particle
26

27 /(‘ 20% of the limits in 10 CFR 20.1207 and 20.1208 on dose to minors and declared pregnant
28 women. The 20% value is 0.1 rem.

29

30+ 100% of the limit on shallow-dose equivalent from a discrete radioactive particle. The

31 current value is 50 rem.’ J
32
33
34
35
36

® The NRC is currently proceeding with rulemaking that may result in a change to the limit on shallow-dose
equivalent from a discrete radioactive particle. At the time a final rule is issued, the performance indicator value will
be revised as needed.
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“Unintended exposure” refers to exposure that'yg in excess of the administrative dose guideline(s)
set by a licensees as part of their radiological controls for access or entry into a radiological area.
Administrative dose guidelines may be established

e -within radiation work permits, procedures, or other documents,
* via the use of alarm setpoints for personnel dose monitoring devices, or
¢ by other means, as specified by the licensee. CEVISION TO AN

It is incumbent upon the licensee to specify the method(s) beingAised to administratively control
dose. Sueh-Aan administrative dose guideline set by the licep€ee is not a regulatory limit and

does not, in itself, constitute a re/gulatory requirement. w40/ s TESTIVE poSE GLrDE '~f~o<;- (5)
< l“é\

Qe v G T PE

R AN riCe. T AOLELTARBLE (LI7TN KEGHLD Tk

701§ L) TE (Ono.c780 Zrn ATCADAINNCE Loz FeVT [IVCEOSrES o PEOGEAUS .

types of exposureythax_xdﬁ?not anticipated or specifically included as part of job planning
or controls, the full amount of the exposure should be considered as “unintended” and-eempared
with the criteria in the PI. For example, this might include Committed Effective Doself—iquivalent
(CEDE), Committed Dose Equiyalent (CDE), or Shallow Dose Equivalent (SDE).
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Clarifving Notes - pncoreent 0 CE U EnCes) Cor ©°

ccurrenceg that potentially meet the definition of more than one el¢ment of the performance
indicator will only be counted once. In other words, an occurrence 'will not be double-counted
(or triple-counted) against the performance indicator. TF 7weo ©R MoQE€ Zrdr v/ ovncS
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yPes ED
Radiography work conducted at a plant under another licensee’s 10 CFR Part 34 license is
generally outside the scope of this P1. However, if a Part 50 licensee opts to establish additional
radiological controls under its own program consistent with technical specifications or
comparable provisions in 10 CFR Part 20, then a non-conformance with such additional controls

or unintended dose resulting from the non-conformance sheuld be evaluated under the criteria in
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1

Data Example

Occupational Exposure Control Effectiveness

No Red Threshold

# Occurrences
in 4 qtrs

132

Quarter 3Q/95 | 4Q/95 | 1Q/96 | 2Q/96 | 3Q/96 | 4Q/96 [ 1Q/97 | 2Q/97 | 3Q/97 | 4Q/97 | 1Q/98 | 2Q/98 | 3Q/98 | 4Q/98 [Prev. Qrtr
Number of technical specification high radiation

occurrences during the quarter 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0
Number of very high radiation area occurrences

during the quarter 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0
Number of unintended exposure occurrences

during the quarter 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Reporting Quarter 2Q/96 | 3Q/96 | 4Q/96 | 1Q/97 | 2Q/97 | 3Q/97 | 4Q/97 | 1Q/98 | 2Q/98 | 3Q/98 | 4Q/98 |Prev. Qrtr
Total # of occurrences in the previous 4 gtrs 4 3 3 1 1 2 2 1 1 0 1 1
Thresholds Occupational Exposure Control

Green <2 2Q/38 3098 Quarter  4Cy98 Prev. Ortr

White >2

Yellow >5
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24 EMERGENCY PREPAREDNESS CORNERSTONE
(Note: FAQ numbers will be deleted in final version of Revision 1)

The objective of this cornerstone is to ensure that the licensee is capable of implementing
adequate measures to protect the pubhc hea]th and safet) during a radiological emergency.
Licensees smaintain this capability through

Emergency Response Orga.mzatlon (ERO) pamclpanon in drills, exercises, actual events,

training, and subsequent problem identification and resolutlon Enploveesare-tratRedto-ensure

< 5 < < SEREVPref S PrOSEARY
Emergency Preparedness performance indicators provide a quantitative indication-shesss-dmeesly
sasalaied=o the licensee's ability to implement adequate measures to protect the public health
and safety. These performance indicators create a licensee response band that allows NRC
oversight of Emergency Preparedness programs through a baseline inspection program. These
performance indicators measure onsite Emergency Preparedness programs. Offsite programs are
evaluated by FEMA.

The protection of public health and safety is assured by a defense in depth philosophy that relies
on: safe reactor design and operation, the operation of mitigation features and systems, a multi-
layered barrier system to prevent fission product release, and emergency preparedness.

The Emergency Preparedness cornerstone easite performance indicators meastered-by-ts
secton are:

. Drll/Exercise performance (DEP),
. Emergency Response Organization Drill Participation (ERO),
« Alert and Notification System Reliability (ANS)

| DRILL/EXERCISE PERFORMANCE

Purpose

This indicator monitors timely and accurate licensee performance in drills and exercises when
presented with opportunities for classification of emergencies, notification of offsite authorities,
and development of protective action recommendations (PARs). It is the ratio, in percent, of
timely and accurate performance of those actions to total opportunities.

Indicator Definition

The percentage of all drill, exercise, and actual opportunities that were performed timely and
accurately during the previous eight quarters.

Data Reporting Elements

The following data are required to calculate this indicator:

95

(
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12

13
14
15
16

17
18
19
20
21
22
23
24
25
26
27
28
29
30
3]
32
33
34
35
36
37
38
39
40
4]
42
43

¢ the number of drill, exercise, and actual event opportunities during the previous
quarter.

¢ the number of drill, exercise, and actual event opportunities performed timely and
accurately during the previous quarter.

The indicator is calculated and reported quarterly. (See clarifying notes)

Calculation

The site average values for this indicator are calculated as follows:

2=

The total opportunites to perfo /l sificatiops, yot cations & PARs during the previous 8 quarters
Y L
an

*DE & AEs = Drills, Exercises;and Actual Events

|:# of timely & accurate classifications, notifications, & PARs from DE & AEs * during the previous 8 quancrs} 100
x

Definition of Terms

Opportunities should include multiple events during a single drill or exercise (if supported by the
scenario) or actual event, as follows:

e cach expected classification or upgrade in classificationshewld-be-included
* ecach initial notification of an emergency class declaration

e each inital notification of PARs or change to PARs

e cach PAR developed

havenet-echanpedare-notincluded)
. , ‘ T PAF .Q
Timelv means: \)‘“‘t &)
¢ classifications are made consigfent with the goal of 15 minutes once available plant
parameters reach an EmergeAcy Action Level (EAL)
e PARs are developed withia 15 minutes of data availability.
e offsite notifications are initiated f+esbal-contaey within 15 minutes of event
classification and/or PAR development (see clarifying notes)

Accurate means:
o -notfenton: elessifieatonClassification: and PAR appropriate to the event as
specified by the approved plan and implementing procedures (see clarifving notes)-
¢ Initial notification form completed appropriate to the event to include (see clarifving
note
- (lass of emergency
| EAL number

o\

#Y

N\~
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- Description of emergency

- Wind direction and speed

- Whether offsite protective measures are necessary

- Potentially affected population and areas

- Whether a release is taking place

Date and time of declaration of emergency

- Whether the event 1s a drill or actual event y

- Plant and/or unit as applicable G- AG. 2% LI

O O 00 ~JON W bW
1

—

Clarifving Notes

11 While actual event opportunities are included in the performance indicator data repesting, the |
12 NRC will also inspect licensee response to all actual events.

14 As a minimum, actual emergency declarations and evaluated exercises are to be included in this
15 indicator. In addition, other simulated emergency events that the licensee formally assesses for
16  performance of classification, notification or PAR development eppesunitiac—ailimay be [

17 included in this indicator(opportunities cannot be removed from the indicator due to poor #J O\(\
18  performance). N s
Yo 19 5
N 0 Ifanevent has occurred that resulted in an emergency classification where no EAL was \

{W’ ‘ix 21  exceeded, theclassification should be considered a missed opportunity. The subsequent *
22 notification sifould be considered an opportunity and evaluated on its own merits. FAQ235 !

W 23 ?C*C“'(“—

l‘“c 4 24 The following information provides additional clarification of the accuracy requirements Q‘ .‘b‘
25  descnbed above: -
26
27 e It is understood that initial notification forms are negotiated with offsite authorities.
28 If the approved form does not include these elements, they need not be added.
29 Alternately. if the form includes elements in addition to these, those elements need
30 not be assessed for accuracy when determining the DEP PI. It is. however, expected
3] that errors in such additional elements would be critiqued and addressed through the
32 corrective action system.
33 o . . . , necé =8 \
34 » The descniption of the event causing the classification may be brief and shmrdd not
35 include all plant conditions. At some sites, the EAL number folftisthe wad%pic
36 Me description. is w ol\4
37
38 e “Release” means a radiological release attributable to the emergency event. FAQ242
39 PR\

The licensee ;euld identify, in advance, drills, exercises and other performance eghanc; __,,,..s\' c'
X enences in which BER opportunities will be formally asscsseg M é (4

3 e available for NRC review. The licensee has the latitdde Yo include opportunities in \&
43 the Pl statistics as long as the drill (in whatever form) simulates the gppropriate level of inter- O/
44 facility interaction. FAQ27 The criteria for suitable drills‘performarnte enhancing experiences are
45  provided under the ERO Dnll Participation Pl clarifying notes. F£Q43

46 . ".' ‘. ] ‘_(\
> a\\woc ksuiQNuex ‘- e . "‘&5‘« q Qerses \'Lw Xb

c*k(,._{ \'\-;\" \Qb-sk‘-“"‘ (w\ Vu_.L vw L-na* \

ed W\ \c»\m- aQoer Lé %{d AR dons
MV\:\ vern LA (w o \ucu«;i\ %AQ&*\ O h\ S
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Performance statistics from oGperating shift simulator training evaluations may be included in

this indicator only when the scope requires classification. Classification and PAR nvotifications -
and PARs may be included in this indicator if they are performed to the point of filling out the
appropriate forms and demonstrating sufficient knowledge to perform the actual notification.
However, there is no intent to disrupt ongoing operator qualification programs. Appropriate
operator training evolutions should be included in the indicator only when Eemergency
Ppreparedness aspects are consistent with training goals.

Some licensees have specific arrangements with their State authorities that provide for different
notification requirements than those prescribed by the performance indicator, e.g., within one
hour, not 15 minutes. In these instances the licensee should determine success against the
specific state requirements.

For sites with multiple agencies to notify, the notification is considered to be initiated when
contact i1s made with the first agency to transmit the initial notification information. FAQ30 and
197

Simulation of notification to offsite agencies is allowed. It is not expected that State/local
agencies be available to support all drills conducted by licensees. The drill should reasonably
simulate the contact and the participants should demonstrate their ability to use the equipment.

FAQ202

Classification is expected to be made promptly following indication that the conditions have
reached an emergency threshold in accordance with the licensee's EAL scheme. With respect to
classification of emergencies, the 15 minute goal is a reasonable period of time for assessing and
classifying an emergency once indications are available to control room operators that an EAL
has been exceeded. Allowing a delay in classifying an emergency up to 15 minutes will have
minimal impact upon the overall emergency response to protect the public health and safety.
15-minute goal should not be interpreted as providing a grace period in which a licensee may
Enempt to restore plant conditions and avoid classifying the emergency.

2\
During dnll performance. the ERO may not always classify an event exactly the way that the N\
scenario specifies. This could be due to conservative decision making, Emergency Director
judgment call. or a simulator driven scenario that has the potential for multiple ‘forks". Situations
can arise in which assessment of classification opportunities is subjective due to deviation from '? c' \

98
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the expected scenario path. In such cases, evaluators should document the rationale supporting
their decision for eventual NRC inspection. Evaluators must determine if the classification was
appropriate to the event as presented to the participants and in accordance with the approved
emergency plan and implementing procedures. FAQ37 and 41 ‘

leve (eve
If the expected classiﬁcation'g missed because an EAL is not fcognized within 15 minutes of
availability but a subsequent EAL for the same classification‘s subsequently recognized and-an o A&
, ' shewceRnaminads . the subsequent classification is not an opportunity for DEP —_—
statistics. The reason that the classification is not an opportunity is that the appropriate

classification level was not attained in a timely manner. Fhs-elarfyingrotets-intended-for
: ‘ it ret € SCenario or that were presen

Amnexpectedly FAQLII |

Failure to appropriately classify an event counts as only one failure: This is because notification
of the classification, development of any PARs and PAR notification are subsequent actions to
classification. FAQ34

W oSN —

The notification associated with a PAR is counted separately: e. g., an event triggering a GE & l
classification would represent a total of 4 opportunities: | for classification of the GE. 1 for X
notification of the GE to the State and’or local government authorities. 1 for development of a r
PAR and 1 for notification of the PAR. FAQ29 /yr

However, this would only be appropriate where assessment and decision making is involved in
development of the PAR. Automatic PARs with little or no assessment required would not be an
appropnate contributor to the PI. PARs limited to livestock or crops and no PAR necessary )
decisions are also not appropriate. FAQ36 ] = v A

If PARs at the SAE are in the site Emergency Plan they could be counted as opportunities. /

-~

Fifteen minutes is an appropriate time to assess thi\need for-elnssifiedidoner to develop or Sz"o")‘
expand a PAR. Decisions should be developed withix 15 minutes ¢£da)a availability. Plart \ N
conditions, meteorological data end-er radiation monitdy readin d provide-stTicient

information to determine the néed to change PARs. Wi d-pdeorie-datacan-beuseful_ it
Is not appropriate to wait fopthat data to become ayailablehiater datademonsiate the need to
expand the PAR. A conser¢ative approach shou)d be utilized in recognizing the need for PAR
ex j : and 198 L T -

xg If a licensee discovers afier the fact (grefter that 15 minutes) that an event or condition had

i"'u"/SX' existed WHICH Inet-the-emeraen phh-GRieRa-but that no emergency had been declared and the) E.fkle & ©2
-~ ERYg gaes-fe orpg ass-nadenge exrst at the time of discovery. ﬁ\‘\tQ-\Lw'\‘[\\ch; L'“t"‘" Qy wade
40 oy not available to the operator, the event should not be
41 evaluated for Pl purpGses.
42 e Ifthe indicatiopSf the event was available to the operator but not recognized, it should be
43 considered afi unsuccessful classification opportunity.
44 e Ineithgrcase described above, notification should be performed in accordance with NUREG-
45 and not be evaluated as notification opportunities. FAQ 2438 243
46

Ttg < L.& c ‘\/{.}t &1 \ c»\-ﬁ_u smu& Qa\..k\-ﬂ Q‘)\.\‘\\\_\&L
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B Question
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B Question
4
5
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Data Example

Emergency Response Organizstion
Drill/Exercise Performance

1 1 T 3Q/96 4Q/98 1Q/97 2Q/97 3Q/97 4Q/97 1Q/98 2Q/98 3Q/98 4Q/98
Successful Classifications, Notifications & PARs over qtr 0 0 11 11 0 8 10 0 23 "
Opportunities to Perform Classifications, Notifications, & PARs in gtr 0 0 12 12 0 12 12 0 24 12
Total # of succestul Classifications, Notifications, & PARs in 8 qirs 40 63 74

Total # of opportunities to perform Classification, Notifications 8 PARs In 8 gtrs 48 72 84

2Q/98 3Q/98 4Q/98

Indicator expressed as a percentage of Opportunities to perform, 83.3% 87.5% 88.1%

Classifications, C ications & PARs]|

100%

5 t
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EMERGENCY RESPONSE ORGANIZATION DRILL PARTICIPATION J

P
urpose Kot ‘ é \t“?‘\w\

This indicator emeusesthatihe key members of the Emergency Response Orgamzatlon parttetpate # (3
in performance enhancing experiences. and through linkage to the DEP indicator ensures that the \!\
risk significant aspects of classification, notification, and PAR development are evaluated and o
included in the PI process. This indicator measures the percentage of key ERO members who
have participated recently in performanceprefietesev-enhancing experiences such as drills,

exercises, t;amg—eppem or in an actual event.
okf\

Indicator Definition

The percentage of key ERO members that have participated in a drill, exercise, or actual event
during the previous eight quarters, as measured on the last calendar day of the quarter.

Data Reporting Elements

The following data are required to calculate this indicator and are reported:

* total number of key ERO members
* total key ERO members that have participated in a dnill, exercise, or actual event in the
previous eight quarters

The indicator is calculated and reported quarterly, based on participation over the previous eight
quarters (see clarifying notes)

Calculation

The site indicator is calculated as follows:

# of Key ERO Members that have participated in a drill, exercise or actual event during the previous 8 grts
Total number of Key ERO Members

x100

Definition of Terms

Key ERO members are those who fulfill the following functions:
o Control Room
» Shift Manager (Emergency Director) - Supervision of reactor operations, responsible
for classification, notification, and determination of protective action
recommendations

« Shift Communicator - provides initial offsite (state/local) notification

» Technical Support Center
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+ Senior Manager - Management of plant operations/corporate resources

» Key Operations Support

« Key Radiological Controls - Radiological effluent and environs monitoring,
assessment, and dose projections

« Key TSC Communicator- provides offsite (state/local) notification

« Key Technical Support

« Emergency Operations Facility
« Senior Manager - Management of corporate resources
« Key Protective Measures - Radiological effluent and environs monitoring,
assessment, and dose projections
« Key EOF Communicator- provides offsite (state/local) notification
» Operational Support Center

« Key OSC Operations Manager

Clarifving Notes

When the functions of key ERO members include classification, notification. or PAR
development opportunities, the success rate of these opportunities must contribute to
Dnll Exercise Performance (DEP) statistics for participation of those key ERO members to
contribute to ERO Drill Participation. ( e
e S5
The licensee may designate drills as not contribuging to DEP and, if the drill provides a
performance enhancing experience as described . those key ERO members whose functions
do not involve classification. notification or PARs may be given credit for ERO Drill
Participation. Additionally. the licensee may designate elements of the drills not contributing to
DEP (e.g.. classifications will not contribute but notifications will contribute to DEP.)} In this
case. the participation of all key ERO members, except those associated with the non-
contributing elements, may contribute to ERO Drill Participation. The licensee must document
such designations in advance of drill performance and make these records available for NRC

inspection. FAGNI
AN

Evaluated simulauz‘@lg evolutions that contribute to the Drill/Exercise Performance

indicator statistics be considered as opportunities for key ERO member participation and
may be used for this indicator. The scenarios must at least contain a formally assessed
classification and the results must be included in DEP statistics. However, there is no intent to
disrupt ongoing operator qualification programs. Appropriate operator training evolutions should
be included in this indicator only when Eemergency Ppreparedness aspects are consistent with ]
training goals.

If a key ERO member or operating crew member has participated in more than one drill during

the eight quarter evaluation period, the most recent participation should be used in the Indicator
statistics.
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If a change occurs in the number of key ERO members, this change should be reflected in both
the numerator and denominator of the indicator calculation.

If a person is assigned to more than one key position, it is expected that the person be counted in
the denominator for each position and in the numerator only for drill participation that addresses
each position. Where the skill set is similar, a single drill might be counted as participation in
both positions. FAQ44 and 45 &3,/

When a key ERO member changes from one key ERO position to a different key ERO position
with a skill set similar to the old one, the last drill/exercise participation may count. If the skill
set for the new position is significantly different from the old position then the previous
participation would not count. FAQS50 and 53

Participation may be as a participant, mentor, coach, evaluator, or controller, but not as an
observer. Multiple assignees to a given key ERO position could take credit for the same drill if
their participation is a meaningful opportunity to gain proficiency in the assigned position.

The meaning of “drills” in this usaggfis intended to include performance prefietenev-enhancing OE
evalutens experience (exercises, functional drills, simulator drills, table top drills, mini drills,

etc.) that reasonably simulate the interactions between appropriate centers and/or individuals that

would be expected to occur during emergencies. For example, control room interaction with

offsite agencies could be simulated by instructors or OSC interaction could be simulated by a

control cell simulating the TSC functions, and damage control teams.

In general, a drill does not have to include all ERO facilities to be counted in this indicator. A
drill is of adequate scope if it reasonably simulates the interaction between one or more of the
following facilities, as would be expected to occur during emergencies:

\ -
e the control room, }Q’L S'o?’e/
o the Technical Support Center (TSC), ,
¢ the Operations Support Center, ‘?0
e the Emergency Operations Facility (EOF),
o field monitoring teams,
o damage control teams. and
o offsite governmental authorities.

The licensee need not develop new scenarios for each drill or each team. However, it is expected
that the licensee will maintain a reasonable level of confidentiality so as to ensure the drill is a
performance enhancing experience. A reasonable level of confidentiality means that some
scenario information could be inadvertently revealed and the drill remain a valid performance
enhancing experience. It is expected that the licensee will remove from drill performance # { ;
statistics any opportunities considered to be compromised. There are many processes for the
maintenance of scenario confidentiality that are generally successful. Examples may include
confidentiality statements on the signed attendance sheets and spoken admonitions by drill
controllers. Examples of practices that may challenge scenario confidentiality include drill
controllers or evaluators or mentors, who have scenario knowledge becoming participants in
subsequent uses of the same scenarios and use of scenario reviewers as participants. FAQ233
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All individuals qualified to fill the Control Room Shift Manager: Emergency Director position
that actually might fill the position should be included in this indicator. FAQ 54 and 85

The o&unicator 1s the key ERO position thatceHectsdatafomihe-notificatierterx. fills out
the form, seeks approval and usually communicates the information to off site agencies.
Performance of these duties is assessed for accuracy and timeliness and contributes to the DEP
Pl. Senior managers who do not perform these duties should not be considered communicators
even though they approve the form and may supervise the work of the communicator. However,
there are cases where the senior manager actually collects the data for the form, fills it out,
approves 1t and then communicates it or hands it off to a phone talker. Where this is the case. the
senior manager is also the communicator and the phone talker need not be tracked. FAQ234 The

commumcator is not expected to beJust a phone talker who is not m%m
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| Data Example

Emergency Response Organization (ERO) Participation
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1 2Q/98 3Q/98 4Q/98 | Prev.Q
Total number of Key ERO personnel 56 56 64 64
Number of Key personnel participating in drill/event in 8 qtrs 48 52 54 53
| | | 2Q/98 3Q/98 4Q/98 | Prev.Q
Indicator percentage of Key ERO personnel participating in a drill in 8 qtrs 86% 93% 84% 83%
Thresholds
Green >80% - e
White <B0% ERO Key Personnel Participation
Yellow <60%
No Red Threshold 100%
GREEN
90% /\
80%
Indicator
WHITE
70%
60%
YELLOW Note: No Red thrashold
50% +
2Q/98 3Q/98 4Q/98 Prev. Q
Quarter
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Purpose

This indicator monitors the reliability of the offsite Alert and Notification System (ANS), a
critical link for alerting and notifying the public of the need to take protective actions. It
provides the percentage of the sirens that are capable of performing their safety function based on
regularly scheduled tests.

Indicator Definition

The percentage of ANS sirens that are capable of performing their function, as mcasured by ( i - E \«.5
eriodic siren testing in the previous 12 months. X )
P g (dem (L4 e boraraas Tagh g

Penodlc tests are the regularly scheduled testsithat are conducted to acmal]y test the ability of the

FAQZ229

Data Reporting Elements

The following data are reported: (see clarifying notes)

e the total number of ANS siren-tests during the previous quarter
¢ the number of successful ANS siren-tests during the previous quarter

Calculation

The site value for this indicator is calculated as follows:

# of succesful siren - tests in the previous 4 qtrs

, - ; x 100
total number of siren - tests in the previous 4 gtrs

Definition of Terms

Siren-Tests: the number of sirens times the number of times they are tested. For example, if 100
sirens are tested 3 times in the quarter, there are 300 siren-tests.

Successful siren-tests are the sum of sirens that performed their function when tested. For
example, if 100 sirens are tested three times in the quarter and the results of the three tests are:
first test, 90 performed their function; second test, 100 performed their function; third test, 80
performed their function. There were 270 successful siren-tests.

Clarifving Notes
X &

The purpose of the ANS Pl is to provide a uniform industry reporting eva+ubi approach and is
not intended to replace the FEMA Alert and Notification reporting requlrement Hothi-tng. (y
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the appropriate state and/or local agencies the specific sirens to be worked and ensure that a
D_/Al—ﬁmc&oningethod of public alerting would be in-place. The acceptable time frame for
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For those sites that do not have sirens, the performance of the licensee’s alert and notification
system will be evaluated through the NRC baseline inspection program. A site that does not
have sirens does not report data for this indicator.

If a siren is out of service for maintenance or is inoperable at the time a regularly scheduled test
is conducted, then it counts as both a siren test and a siren failure.

For plants where S;ji&;d siren tests are initiated by local or state governments, if a scheduled

test is not performed either intentionally or accidentally, missed tesgs are b considered as valid
test opportunitie% issed test occurrences should be entered in the plants cotrective action

program. FAQI

If a siren failure is determined to be due only to testing equipment. and subsequent testing shows
the siren to be operable (verified by telemetry or simultaneous local verification) without any
corrective action having been performed, the siren test should be considered a success.
Maintenance records should be complete enough to support such determinations and validation
during NRC 1nspection. FAQ229

Siren systems may be designed with equipment redundancy or feedback capability. It may be
possible for sirens to be activated from multiple control stations. Feedback systems may indicate
siren activation status, allowing additional activation efforts for some sirens. If the use of
redundant control stations is in approved procedures and is part of the actual system activation
process. then activation from either control station shoonsidered a success. A failure of

both systems would only be considered one failure, w he success of either system
be considered a success. If the redundant control statio ot normally attended. requirg
or initialization, it may not be considered as part of the regularly scheduled test. Specifically,1
the station is only made ready for the purpose of siren tests it should not be considered as part of
the regularly scheduled test. FAQ123 an%&’&

If a siren 1s ouf/fsem'ce for scheduled planned refurbishment or overhaul maintenance
performed in 4ecordimg-to-an established program, or for scheduled equipment upgrades. the
siren need not be counted as a siren test or a siren failure. However, sirens that are out of service
due to unplanned corrective maintenance would continue to be counted as failures. Unplanned
corrective maintenance 1s a measure of program reliability. The exclusion of a siren due to
temporary unavailability during planned maintenance/upgrade activities is acceptable due to the
level of control placed on scheduled maintenance/upgrade activities. It is not the intent to create
a disincentive to performing maintenance/upgrades to ensure the ANS performs at its peak
reliability.

As part of a refurbishment or overhaul plan, it is expected that each utility would communicate to

allowing a siren to remain out of service for system refurbishment or overhaul maintenance
should be coordinated with the state and local agencies. Based on the impact to their
organization, these time frames should be specified in upgrade or system improvement
implementation plans and ‘or maintepsnee-procedures. Deviations from these plans and/or

procedures would constitute unpla n‘ed/('wailility and would be included in the PI. FAQ246
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Data Example

Quarter 3Q/97 4Q/97 | 1Q/98 | 2Q/98 | 3Q98 | 4Q/98 | Prev.Q |

[Number of succesful siren-tests in the qgtr 47 48 49 49 49 54 52

|Total number of sirens tested in the gtr 50 50 50 50 50 55 55

[Number of successful siren-tests over 4 atrs 193 195 201 204

{Total number of sirens tested over 4 atrs 200 200 205 210
29198 | 3Q/98 | 4Q/98 | Prev.Q |

indicator expressed as a percentage of sirens 96.5% 97.5% 98.0% 97.1%

Thresholds

Green >94%

White <94%

Yellow <90%

Red

ANS Reliability

100.0%

sso% }

96.0% {.-:
94.0% 1.

920% |
Indicator90.0% t.=
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-PAR development is expected to be made promptly following indications that the conditions have reached
a threshold in accordance with the licensee’s PAR scheme. The 15 minute goal from data availability is a
reasonable period of time to develop or expand a PAR. Plant conditions, meteorological data, field

monitoring data, and/ or radiation monitor data should provide sufficient information to determine the
need to change PARs. If radiation monitor readings provide sufficient data for assessments, it is not
appropriate to wait for field monitoring to become available to confirm the need to expand the PAR. The

15 minute goal should not be interpreted as providing a grace period in which the licensee may attempt to

restore conditions and avoid making the PAR recommendation. (FAQ 125, 173, and 198)
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