UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

April 5, 2001

MEMORANDUM TO: Michael R. Johnson, Chief
Performance Assessment Section
Inspection Program Branch
Division of inspection Program Management
Office of Nuclear Reactor Regulation
FROM: August K. Spector, Communication Task Lead /M
} Inspection Program Branch

Division of Inspection Program Management
Office of Nuclear Reactor Regulation

SUBJECT: REACTOR OVERSIGHT PROCESS SUMMARY OF PUBLIC MEETING
) HELD ON April 4, 2001

On April 4, 2001a public meeting was held at the NRC Headquarters, Two White Flint North,
Rockville, MD to discuss and review the initial implementation of the revised reactor oversight process.
An agenda, attendance list, and information exchanged at the meeting are attached.

Attachments:

1. List of Participants

2. Agenda

3. Physical Protection Cornerstone Significance Determination Process Flow Chart (Draft)
. Unit Shutdowns and Power Reductions per 7,000 critical hours (Draft)

. General guidance applicable to all graphs for industry level trending

. Proposed substitute language for NEI 99-02

. Frequently Asked Questions, Log. 15, 16, 17, 18, 19, 20

. Regulatory Assessment Performance Indicator Guideline (NEI 99-02 Revision 1) (Draft)
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Agenda
April 4, 2001
Public Meeting

1. Discussion of Physical Protection Significance Determination Process.

2. Discussion of Initiating Event Performance Indicator pilot activity.

3. Discussion of Pilot Testing Replacement for Unplanned Power Changes performance indicator
4. Discussion of removal of t/2 for surveillance failure in Unavailability Performance Indicator

5. Discussion of reporting Reactor Core Insolation Cooling (RICI) system in the Safety System
Functional Failure performance indicator.

6. Discussion and update on industry trends

7. Discussion of coordination of reporting requirements

8. Discussion of Problem Identification and Review Inspection activities
9. Discussion of Lessons Learned Workshop issues

10. Update on revision 1 to NE] 99-02

11.Review and approval of Frequently Ask Questions.
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DRAFT
UNIT POWER REDUCTIONS PER 7,000 CRITICAL HOURS

Purpose

This indicator monitors the number of unit power reductions of greater than 20 percent of full
power due to administrative control problems; personnel errors; maintenance problems; design,
construction, installation, or fabrication problems; or equipment failures. It may provide leading
indication of risk-significant events but is itself not risk-significant. The indicator is calculated
per 7,000 critical hours to monitor the number of plant power changes for a typical year of
operation.

Indicator Definition

The number of unit power reductions of greater than 20 percent of full power due to
administrative control problems; personnel errors; maintenance problems; design, construction,
installation, or fabrication problems; or equipment failures during the previous four quarters per
7,000 critical hours.

Data Reporting Elements :
The following data are reported for each reactor unit:

» the number of unit power reductions of greater than 20 percent of full power due to
administrative control problems; personnel errors; maintenance problems; design,
construction, installation, or fabrication problems; or equipment failures in the previous
quarter

o the number of critical hours in the previous quarter

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

(number of unit power reductions in the previous 4 gtrs)

value= {(number of critical hours in the previous 4 qtrs)

X 7,000 hrs

Clarifying Notes
7,000 hours is used because it represents one year of reactor operation at about an 80%
availability factor.

2,400 critical hours is the minimum number of critical hours in four consecutive quarters for
which an indicator value is calculated. Rate indicators can produce misleadingly high values
when the denominator is small; for critical hours under 2,400, a single shutdown can produce a
value that crosses the green-white threshold. Therefore, the displayed value will be N/A. All
data elements must nevertheless be reported.

Administrative control problems comprise management, supervisory, and procedural
deficiencies. Examples include poor planning, lack of or breakdown in supervisory control,
inadequate coordination, poor communications, inadequate procedures, and ineffective
corrective actions.
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DRAFT

Personnel errors are errors of omission or commission by licensed reactor operators, non-
licensed plant staff, and contract personnel.

Maintenance problems are deficiencies in the full range of activities necessary to maintain plant
equipment operating as originally installed, including maintenance, testing, surveillance,
calibration, chemistry, and radiation protection. Such deficiencies generally lead to inadequate
upkeep or repair of plant equipment or systems or inadequate programs to monitor equipment
and plant performance as necessary to prevent failures. This category also include failures of
mechanical equipment for which a cause cannot be specifically identified.

Design, construction, installation, or fabrication problems are deficiencies in the listed activities
that are not typically classified as an individual personnel error.

Equipment failures are random failures of electronic piece parts or failures due to environmental
conditions such as lightning, high winds, etc.

Unit power reductions that are not counted are (1) those that are scheduled prior to startup of a
new fuel cycle following a refueling outage (i.e., mid-cycle maintenance outages and the next
refueling outage); (2) those that are directed by the load dispatcher under normal operating
conditions due to load demand and economic reasons or for grid stability or nuclear plant safety
concerns arising from external events outside the control of the nuclear unit; (3) anticipatory
unit shutdowns or power reductions due to external events, such as hurricanes, tornadoes, or
range fires, that threaten the safety of the nuclear unit or its transmission lines; (4) certain
proceduralized unit shutdowns or power reductions in response to known environmental
problems, such as accumulation of marine debris or biological contaminants in certain seasons
(each situation is different and should be identified to the NRC for a determination as to
whether it should be counted); (5) those that are included in the unplanned scram indicator; (6)
unit shutdowns or power reductions that are a necessary part of normal plant operations, such
as those conducted to perform surveillance testing or rod pattern changes in BWRSs, unless
they also include activities to address design, construction, fabrication, or installation, errors;
equipment problems; or personnel, procedural, or supervisory errors; and (7) end-of-cycle
coastdown.

Unit shutdowns and power reductions that are counted are all those not excluded by the above
paragraph.

The intent of this indicator is to count all power reductions that are due to licensee performance
issues and to exclude those that are a part of normai plant power production.
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General guidance applicable to all graphs for industry level trending

1. Graphs should be organized by cornerstone. Each cornerstone should be on a separate
web page. There will be multiple graphs for each cornerstone.
2. Within each cornerstone, there will be long term graphs (>4 years) with annual data by FY,

and there will be short term graphs (<4 years). These should be separated into long term
and short term on the web site.

3. For most of the ROP Pls, long term graphs will be developed later since there is no data to
support long term trends. For scrams and SSFFs, INEEL will be contracted to develop long
term graphs derived from other data beyond that submitted as part of the ROP. These data
and graphs are planned to be supplied in MS Excel, but can be supplied in a variety of
formats as needed.

General guidance for short term graphs for ROP Pls

4, There will be short term graphs showing 4 years of data by quarter (16 quarters). Start at

Q1 1998 for display purposes for all Pls, but display only those quarters where there is data

for over 80 plants.

Graphs should be bar charts, with best values at the bottom and worst value at the top

Values should be placed on top of the bars; no tables with data are required

No best fit trendlines are required for the short term graphs. In the future, we may consider

putting the max, median, and min values on a sliding scale for each bar on the chart, or in a

table below each chart.

8. Add a link below each graph for specific explanations/comments similar to the current format
for the plant-specific Pls. There should be a separate link from the graph to a separate
document that gives more detailed explanation for each graph (Tom Boyce will supply this).

9. No titles are required on the x axis or y axis since the overall title of the graph is self-
explanatory.

10. Max scale for the y-axis should be set at the green-white threshold for the plant-specific Pls.
If this is not possible, use judgement and pick easy numbers like 5,10, .5,.10, etc.

11. If a plant has no data, that plant should not be counted in the denominator.

Noo

Calculation guidance for each Pl (23 charts total-includes 1 on hold):

Initiating Events Cornerstone (3 charts)

Scrams: Raw counts of scrams by QTR/total industry critical hours x7000 hours

Scrams with LOHR: Raw counts of scrams with LOHR by QTR/# plants

Unplanned Power Changes: Raw counts of unplanned power changes by QTR/total industry critical
hours x7000 hours

Mitigating Systems Cornerstone (10 charts)

SSFF: Raw counts by QTR/#plants with complete data

SSU (applies to all 4 systems):

Numerator: Raw count by QTR of unavailable hours (all 3 data elements)/#required hours by QTR
Denominator: #plants with complete data

Barrier Integrity (2 charts)
Sum of all plant % of T.S. activity each QTR (max of 3 months in each QTR)/#plants with data
Sum of ali plant % of T.S. leakage each QTR (max of 3 months in each QTR)/#plants with data
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Emergency Protection (3 charts)
ERO Drill Performance: sum of all plant #classifications/sum of all plant #classification opportunities

x100 by QTR: (add all plant-specific numerators and divide by total for all denominators, then
multiply x100)(don’t divide by #plants)

ERO Dirill Participation: sum of all plant #key ERO members participating/sum of all plant #key ERO
members x100 by QTR: (add all plant-specific numerators and divide by total for all denominators,
then multiply x100)(don't divide by #plants)

ANS: sum of all plant # successful tests/sum of all plant #tests x100 by QTR: (add all plant-specific
numerators and divide by total for all denominators, then multiply x100)(don’t divide by #plants)

Occupational Radiation Safety (1 chart)
OR: raw count by QTR of 3 data elements/#plants

Public Radiation Exposure (1 chart)
PRS: raw count by QTR/#plants

Physical Protection (3 charts)
PASEPI: 3 step calculation:(Note: This chart is on hold because the P! definition is changing. Below
is supplied to document the current thinking)
(1) Raw counts of CCTV compensatory hours by quarter/raw count of total #cameras (Ask
Don for # cameras)
(2) Raw count of IDS compensatory hours by QTR/raw count of total #IDS zones (Ask Don
for #IDS zones)
(3) Industry Pl = [(1) + (2))/2
Personnel Screening Program: raw count of #failures to report by QTR/#plants
Physical Protection FFD: raw count of #failures to report by QTR/#plants
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Page 139: Compensatory posting: (beginning with the second bullet)

e Postings of IDS segments for false alarms in excess of security
program limits would be counted in the PI. In the absence of a

false alarm limit in the security program, qualified
individuals can disposition the condition.

e Some postings are the result of non-equipment failures, which may
be the result of test/maintenance conditions. For example, in a
situation where a part of the IDS is taken out-of-service to check a
condition for false alarms (not in excess of security program
false alarm limits) no compensatory hours would be
counted. (Deleted sentence) If the equipment is determined to
have malfunctioned, it is not operable and maintenance/repair is
required, the hours would count.

¢ (Same)

e (Same)

e (New bullet) Pan-Tilt-Zoom (PTZ) cameras are not routinely

' used as a CCTV for perimeter assessment and therefore do
not count for the PI unless the site would be required to
expend compensatory man-hours if the PTZ became

inoperable.
e (Same)

Page 140:

o (First bullet) In a situation where security personnel are already in
place at continuously manned remote location security booths
around the perimeter of the site and there is a need to provide
compensatory coverage for the loss of IDS equipment, security
persons already in these booths can fulfill this function. If they
are used to perform the compensatory function, the hours
are included in the PI. All persons required to provide
compensation are counted. If more persons are assigned
than required, only the required compensatory man-hours
would be counted.

(Same)
e Same with typo corrected in last line:...would result in

Page 152: Clarifying notes: (second paragraph)
Only reports of significant programmatic failures of the
implemented regulatory requirements are included in the PIs for

access authorization or fitness-for-duty. ‘ ‘
At chuat &




FAQ LOG DRAFT 04/03/01
FAQ Log 15 :
Temp | PI Question/Response Status Plant/ Co.
No.
15.12 | MSO1 | Question: Introduced 10/31 | ComEd
MSO02 | 1. Should support system unavailability be counted in the monitored safety system unavailability PI if analysis or 12/5/00 — NEI,
MS03 engineering judgement has determined that the support system can be restored to available status such that the monitored | Licensee proposed
MS04 system remains available to perform its intended safety function? response added.
3/2/01 —
2. Do the criteria for determining availability described in NEI 99-02, Revision 0, page 26 lines 31-40 apply to this Discussed. FAQ
situation? - to be discussed as
Licensee Proposed Response: part of SSU focus
group.

€ un
ailabyili

sterh would'rot be
ings as; the length of time
afety function of the

: : : ity of the

ventilation system, and the probablhty of success for the restoration actions. Restoratlon actions should be contained in
a written procedure and must not require diagnosis or repair. The engineering analysis must provide a high degree of
assurance that the unavailability of the ventilation support system does not impact the ability of the emergency diesel
generator to perform its safety function. This treatment is consistent with maintenance rule and PRA.

No. In NEI 99-02, Revision 0, page 26, lines 31-40, criteria for exclusion of planned unavailability for testing activities
of monitored systems are described. The criteria established in this section describe required actions or barriers which

/_\

f—\

must be in place during festing so that unavailability of the monitored system is not counted in the monitored system PI
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FAQ LOG DRAFT 04/03/01
FAQ Log 16
Temp | PI Question/Response Status Plant/ Co.
No.
16.1 IEOI | Question;

Response:
16.2 MS03 | Question: - Introduced 12/6 Catawba

The Nuclear Service Water (NSW) system prov1des assured suction supply to the Auxiliary Feedwater (AFW) system under
certain accident scenarios. Dunng a postulated selsnuc event concurrent with a loss of offsite power (LOOP), the normal

2/5/01 — Response
added by NEI.

111‘11'1
, the
:1ded
2l in
a‘wl

rate for a period of

;I

Previously, whenever the assured supply has been unavailable, whether for testing or other alignments, the entire AFW
system has been deemed unavailable based on a hypothetical design basis event scenario. However, the real world event
described above results in the dichotomy of calling a system unavailable because its assured supply is unavailable while it
was in fact fulfilling its design basis function. Under the NEI 99-02 guidelines, how should unavailability be addressed in
conditions where the assured supply is unavailable with the normal supply available?

Response:

The purpose of the safety system unavailaoility indictor is to monitor the readiness of 1mp011ant safety systems to perform
their safety functions in response to off-normal events or accidents. Since the assumed suction supply to the AFW system is
credited for off-normal events or accidents, the unavailable time should be counted unless the system could have been
promptly restored by a dedicated operator stationed for that purpose during the testing

372101 =
entative
Approval.




04/03/01

FAQ LOG DRAFT
FAQ Log 16
Temp | PI Question/Response Status Plant/ Co.
No.
16.3 MSO01 | Question: Introduced 12/6 IP2
MS02 | Concerning removal of fault unavailable hours NEI 99-02 states: “Fault exposure hours associated with a single item may be
MS03 | removed after 4 quarters have elapsed from discovery...” 2/5/01 — NEI
MS04 A response added.
In the case we are considering, the hours were discovered in the third calendar quarter. When do the four elapsed quarters
begin? At the start of the fourth calendar quarter? and end at the conclusion of next year’s third quarter? 3/2/01 -
: Tentative
If the period of calculation of the indicator value was only four calendar quarters beginning the quarter after they occurred, Approval,
and the fault unavailable hours are reported in the quarter in which they occurred, what’s the point in removing them after
they are no longer a factor in the calculation of the indicator?
— “F X \eh%rgiare rémoved by subimittin, % a ge report that p;zfi—d\\i}i revision to tljre‘rq: orte e / /“\
afftcted quarter(s). Fhe change report should inclpde 4 comment to docyment this action.” \ !’\
ReSponse: Xah L/
The fault exposuré houis should be re of the next year’
third quarter data provided the crjteri
All safety system ynavailability performance tdicators calculate ility\ for 12 quarters. Therefore, the situation
you describe would nof exist. ST\
16.4 BI01 | Question: . , : Introdficed|12/6 VY
C Performarice Idicator BI-01 monitors the\integgity of the/filel cladding. We are required to repor the maximum
| _mom ity in mi&miegg gram daose ent Joditg-131 an ress iTap apeIcentag e Qm_—_NIbl‘j

technical specification limit.

FAQ 226 asks if licensees with limits more restrictive than the technical specification limit should use the more restrictive
limit or the TS limit. The FAQ answer states that the licensee should use the most restrictive regulatory limit unless it is
"insufficient to assure plant safety." If administrative controls are imposed "... to ensure that TS limits are met

and to ensure the public health and safety, that limit should be used for this PL."

Vermont Yankee has a Basis for Maintaining Operation (BMO) that is in effect that limits the Reactor Coolant System to
0.05 uCi/gm I-131 dose equivalent. This BMO, 98-36, entitled "Effect of Main steam Tunnel and Turbine Building HELBs
on the HVAC Rooms," is concerned with Control Room habitability and the regulatory dose limits to the operators. It states
that there is no concern with increased radiological dose to the public from the VY HELB off-site dose analyses in FSAR
Section 14.6.

FAQ 226 mentions the concern for both assuring plant safety and public health and safety as the intent for the more
restrictive administrative controls that may be in effect. NRC Administrative Letter 98-10, which is mentioned in the answer
to this FAQ, states in the Discussion that the concern is the safe operation of the facility.

Our question is this: "Is Vermont Yankee required to use the lower administrative limit imposed by the BMO (0.05 uCi/gm
1-131 dose equivalent) even though public health and safety is not compromised if this limit is exceeded?"

Response:
No. The intent is when administrative limits are required to ensure 10 CFR Part 100 limits are not exceeded.

response added.

3/2/01 -
Tentative
Approval.
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FAQ LOG DRAFT 04/03/01
FAQ Log 16
Temp | PI Question/Response Status Plant/ Co.
No.
16.5 MS03 | Question: Introduced 12/6 Ginna
Appendix D Discussed. Need
NEI 99-02 states (p 26) that Planned Unavailable Hours include “...testing, unless the test configuration is automatically to confirm
overridden by a valid starting signal, or the function can be promptly restored either by an operator in the control room or by | compliance with
a dedicated operator stationed locally for that purpose.” Also,(p 40) The control room operator must be “...an operator NUREG 0737
independent of other control room operator immediate actions that may also be required. Therefore, an individual must be
‘dedicated.”” Ginna Station’s Standby Aux Feedwater Pumps do not have an auto-start signal; they are required to be
manually started by an operator (not a “dedicated” operator) within 10 minutes. Should this be counted as unavailable time?
Licensee Proposed Response:
Ginna Station should be allowed to use their Tech Spec requirements (manually started within 10 minutes) as guidance for
ma%lavmlaﬁu&fome&q pumps during testing, .. if the StandbyI.A%ux_EeedMer_Eumpr
— available chrSpec, the PIshould ot counttheln as not available. /8_\ AN I i AN
16.6 MSO01 ion: : This is similar to FAQ Log 1 Teﬁqp No. 15.4 12/6 (yinna
MS02 “Restoration actions mus be cpntained in a wrjttén\prodedure, must be unc .| Need
MS03 on or a few simple actions), ire diagnosis or repair/ Credit Yor a dedicated loc mation \_J
MS04 tioned at theirl ghout the duratfon of tha test\for the purpose qf re ation of
1and dccur.” Ginn i Its and Test perspnnel are qualified to performx:]al ind
r stafioned lodally during tésting. Do the R&T personnel-with thg written test p i

-02/for being|able|to restord eq pment 10 se

B WY AW ’
Yes € plant pergonmel are quatified designated to perform the rgstoration c@ﬂﬁndﬂ]perfon@g any

restoration steps for which they are not qualified. Ginna Station considers the restoration steps of the test procedures to be Approval as
the “written procedure” for the required “restoration actions”. The qualified R&T personnel (rather than a dedicated revised.
operator) with the test procedures allow Ginna Station to take credit for restoration actions that are virtually certain to be
successful during accident conditions while performing tests and thus this time should not count towards Planned
Unavailable Hours.
16.11 | MS02 | Question: Introduced 12/6 San Onofre
MS04 | At our ocean plant we periodically recirculate the water in our intake structure causing the temperature to rise in order to 12/6 Discussed.
control marine growth. This process is carried out over a six hour period in which the temperature is raised slowly in order | HOLD needs
to chase fish toward the fish elevator so they can be removed from the intake and thus minimize the consequential fish kill. more clarity in the
Temperature is then reduced and tunnels reversed to start the actual heat treat. Actual time with warm water in the intake is | question

less than half of the evolution. A dedicated operator is stationed for the evolution, and by procedure at any point, can back
out and restore normal intake temperatures by pushing a single button to reposition a single circulating water gate. The gate
is large and may take several minutes to reposition and clear the intake of the warm water, but a single button with a
dedicated operator, in close communication with the control room initiates the gate closure. During this evolution, one train
of service water, a support system for HPSI and RHR, is aligned to the opposite unit intake and remains fully Operable in
accordance with the Technical Specifications. The second train is aligned to participate in the heat treat, and while
functional, has water beyond the temperature required to perform its design function. This design function of the support
system is restored with normal intake temperatures by the dedicated operator realigning the gate with a single button if
needed. Gate operation is tested before the start of the evolution and restoration actions are virtually certain. The ability of
the safety systems HPSI and RHR to actuate and start is not impaired by these evolutions. Does the time required to perform
these evolutions on a support system need to be counted as unavailability for HPSI and RHR?

4

2/5/01 — need to
know design basis




04/03/01

FAQ LOG DRAFT
FAQ Log 16
Temp | PI Question/Response Status Plant/ Co.
No.
Licensee Proposed Response:
No. As described in the question, the ability of safety systems HPSI and RHR to actuate and start is not impaired by these
evolutions. There are no unavailable hours.
16.13 | MS04 | Question: Introduced 12/6 South
Appendix D . 12/6 Discussed. Texas
NEI 99-02 Revision 0 requires the Residual Heat Removal (RHR) system to satisfy two separate functions: HOLD needs
¢ The ability to take a suction from the containment sump, cool the fluid, and inject at low pressure into the RCS detailed
e The ability of the RHR system to remove decay heat from the reactor during a normal unit shutdown for refueling or discussion w/ STP
maintenance

— ions are comple Core Cooling System orymost Wesﬁnghous%%desigm.—Se&ﬂa—’F«z&as
PW design for these ﬂin‘cﬁ?n?s%m ted by two separa??:;g‘:ms with a shared commgn heat exchanger. r
How should unavaildbility be coynted for South Texas Project?. A

1/8/01 NEI

dded

a

through it’s associated RHR Heat Exchanger as the hours to count for the RHR performance indicator. This equipment
and flowpath satisfies the requirement to “remove decay heat from the reactor during a normal unit shutdown for
refueling or maintenance”. The RHR loop is required to be isolated from the Reactor Coolant System in Modes 1, 2,
and 3 due to the system design. This requirement prevents the system from performing its intended cooling function
until plant pressure and temperature are lowered to a value consistent with the system design.

Overlap times when both functions/systen.s are required will be adjusted to eliminate double counting the same time periods.

This position is consistent with the direction published in Frequently Asked Question #149.

review
completion.

3/2/01




FAQ LOG DRAFT 04/03/01

FAQ Log 16

Temp | PI Question/Response Status Plant/ Co.

No.

16.14 | MS03 | Question: Introduced 12/6 Davis-
Appendix D Question Besse

Davis-Besse has an independent motor-driven feedwater pump (MDFP) that is separate from the two trains of turbine-driven
auxiliary feedwater pumps. The piping for the MDFP (when in the auxiliary feedwater mode) is separate from the auxiliary
feedwater system up to the steam generator containment isolation valves. The MDFP is not part of the original plant design,
as it was added in 1985 following our loss-of-feedwater event to provide "a diverse means of supplying auxiliary feedwater
to the steam generators, thus improving the reliability and availability of the auxiliary feedwater system" (quote from the DB
Updated Safety Analysis Report). .

The resolution to FAQ 182 was that Palo Verde should count the unava11ab111ty hours for thelr startup feedwater pump.

er, Si cetheDBMD i

or feedwater hne break. Manual action mﬁst be taken to 1solate the MDFP from a faulted steam generator.
The MDFP is included in the plant PRA, and is classified as high risk-significant for Davis-Besse

Per the DB Tech Specs, the MDFP and both trains of turbine-driven auxiliary feedwater pumps are required in Modes 1-3.
The MDFP does not fit the NEI definition of either an "installed spare" or a "redundant extra train" per

NEI 99-02, Rev. 0, pages 30 - 31.

Should the Davis-Besse MDFP be reported as a third train of Auxiliary Feedwater, even though it is manually initiated?

(Note: this FAQ is similar to FAQs 205 and 206 submitted by Crystal River regarding the auxiliary feedwater system)

Response:
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FAQ LOG DRAFT 04/03/01
FAQ Log 17
Temp | PI Question/Response Status Plant/ Co.
No.
17.2 PPO1 | Question: Introduced 1/10 NRC
For sites that do not use CCTV for primary assessment of the perimeter IDS, how is the Indicator Value for the Protected 1/10/2001 —
Area Security Equipment Performance Index calculated? Tentative
NRC Response: Approval - NRC
For sites that do not use CCTV for primary assessment, as stated in their approved security plan, use only the IDS action to confirm
Unavailability index for the Indicator Value. The Indicator value will be the IDS Unavailability Index divided by one for acceptability with
sites where these conditions exist. The exclusion of the CCTV index from the performance indicator calculation should be C. See
indicated by reporting a CCTV normalization factor of zero and zero CCTV compensatory hours for each affected unit. 2/7/01 — NEI
proposed alternate
— Oipfion arie: — 2/01)- F\
Option2-Forsitecthi-do-netuse COT V- for-primiuy: as-gtatpdai gk ; ol Discussed.
CIDTE LS SO PELTITY. £ OO N nr‘l oot ARAITTN 'T'ln:. ln e PEPAVCTIA] \ \gral o dd~ot Al A
i” u : t va-the coy'zc‘-*xism &3 °: LJ S */ / \ o U
Option3-Ferthosesitesrthe PLarill bo ’"eatw finique-design T‘ o faites—st n.':l“ continue-te-repeit-cempentatorvhours
and-normalizatieon fuctof butno-mdichterialpesy "1 be-e: *lcu}mw N
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FAQ LOG DRAFT 04/03/01
Temp | PI Question/Response Status Plant/ Co.
No.
18.1 MSO01 | Question: Introduced 2/8 Southem
MS02 | Should surveillance testing of the safety system auto actuation system (e.g. Solid State Protection System testing, Engineered | 3/2/01 -
MS03 | Safety Feature testing, Logic System Functional Testing) be considered as unavailable time for all the affected safety Discussed. To be
MS04 | systems? During certain surveillance testing an entire train of safety systems may have the automatic feature inhibited. discussed by SSU
focus group and
; NEI task force.
impacis morc than ong salcly svsicm (¢.2. may inhibil an entire {rain of salcly svsiems). unavailable timne is nof required 1o
be congidered during those specific portions of the test provided the trains' functions can be restored by the cmergency
operating proccdurcs. This cxception to reporting unavailability is allowed because of the potential unintended conscquences
on multiple safcty svstcems that could result by utilizing prompt opcrator actions 10 restore the auto actuation systeim.
l | /\ I I
18.2 | MSO01Y Question: ( | Aitrod) ucede/S\ Southern
MS02 | When reporting safety system unavailable time there are periodic (such Asyweekly) evolutions that glthouigh they may not b 3/2/01 -
MS03 | simple actions to festoxe a safety |syst¢m, they resnlt injthe safety syste /Zé?g vailable for no more than several S. Discuised. To be \J
MS04 | Is this level of tracking Zinavailable time required? T‘ discusged by SSU
' { / / \ \ focus group and
TN ~ NEI tdsk force.
18.3 MS04 | Question: \ \ / — \ \_ Calvert
/ \ WITHDRAWN | Cliffs
Li¢ensee Proposed Response: \ \v/ [/ \ O\
18.4 Question: — %ﬁ Calvert
ME04 ] Queston: — AN R | Gl
Response:
18.5 IE02 | Question: Introduced 2/8 Catawba
Should the reactor trip described in the scenario below be included as a "Scram with Loss of Normal Heat Removal?" 3/2/01 -
Tentative
A very heavy rainfall caused the turbine building gutters to overflow and water entered the interior of the turbine building. Approval

Water subsequently leaked onto the main feedwater pump B area and affected the pump speed control circuitry. Feedwater
pump B speed increased and feedwater puinp A speed decreased to compensate. Shortly thereafter feedwater pump B speed
decreased and feedwater pump A increased. The control room operators placed the feedwater pump turbine master speed
controller in manual in an attempt to recover from the transient. This action stabilized pump speed.

The transient caused the digital feedwater control system to place the feedwater regulating valves in manual control. Levels
in steam generators B, C, and D began to rise.

A hi-hi steam generator level (P-14) occurred in steam generator B. The P-14 signal tripped both main feedwater pumps,
generated a feedwater isolation signal, and tripped the main turbine. The reactor tripped upon turbine trip. Main
feedwater pumps tripped on the P-14 signal as part of the plant design. Feedwater pump B had malfunctioned; however,
feedwater pump A remained available. Auxiliary feedwater system automatic starts occurred for motor driven pumps
A and B as well as the turbine driven auxiliary feedwater pump (all of these responses were as designed).

Response:
No, because the MFW system was readily restorable to perform its post trip cooldown function

8
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Temp | PI Question/Response Status Plant/ Co.

No. ‘

18.6 IE03 | Question: Introduced 2/8 FitzPatrick
An unscheduled power reduction was commenced to clean main condensed water boxes. This decision was a result of Need more
indications of condenser fouling. Concurrent with this condition was the plant entry into Abnormal Operating Procedure information
“High Winds, Hurricanes, and Tornadoes” due to sustained winds of > 60 MPH. This resulted in rough Lake Ontario
conditions. The lake agitation created high levels of suspended crud (silt) which was drawn into the Circ. Water System
(evidenced by Condenser fouling indications). In response to the safety concerns arising from the external events, and
minimize the impact of these events on plant operational conditions, a power reduction was taken to clean and restore normal
condenser operation. Actual power change was not predictable 72 hours in advance. The anticipatory power reduction was
intended to reduce the impact of external events (high winds creating unsettled lake conditions resulting in silt intrusion) on
plant operational conditions. Should this downpower be included as a unplanned power change?

Response:
; /2 ; : .
REERNNRIERY /\ REERNIVAIRN

Temp | PI Questnon/Respon J / / \ l_/ Statug Jant/ Co.

No.

19.1 IE03 | Question: Introdpiced|3/1 River Bend
If 4 plant chooses to correct a deficiency less 72 hours follow1 dlscove ( eam leak or other condition) and reduces :
plant power to limjt raZlZatmn exposutle (AL ) and this redu is not requir¢d by the licanse bases
wopuld this reduction bé counted?

A L SR/ g U
— ~— — —
19.2 | MSO1 | Question: Introduced 3/1 Susquehan
MS02 | Page 4 of NEI 99-02 states: "The guidance provided in Revision 0 to NEI 99-02 is to be applied ona forward fit basis... na
MSO03 | however there is also a provision to reset fault exposure hours (page 29) that requires 4 quarters have elapsed since
MS04 | discovery. If reset of fault exposure is applied to historical data submitted under the "best effort" collection method (i.e.

grandfathered data previously collected under INPO 98-005 guidelines), does this constitute a backfit of the NEI 99-02
guidance? Additionally, if the reset of fault exposure hours does constitute a backfit, would the station then be required to
revise all of the historical data to conform with all 99-02 requirements?

Response:
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193

MS04

Question:

(Potential Appendix D question — Question being reworded)

Analysis has shown that when RHR is operated in the Suppression Pool Cooling (SPC) Mode, the potential for a
waterhammer in the RHR piping exists for design basis accident conditions of LOCA with simultaneous LOOP. SPC is
used during normal plant operation to control suppression pool temperature within Tech Spec requirements, and for quarterly
Tech Spec surveillance testing. We do not enter an LCO when SPC mode is used for routine suppression pool temperature
control or surveillance testing because the frequency of operation is minimal, and total run time is limited under

administrative controls.

If the specified design basis accident scenario occurs while t}le RHR system is in SPC mode, there is a potential for collateral
eqmpment damage that could subsequently affect the ability of the system to perform the safety function. If the time RHR is
ility, then our station RHR system indicator will be forever white due to the

Introduced 3/1

Susquehan
na

n 3 run ti xithately 300 hours per year))\ This would ten hmTlask oblems
which would not be'visible until the indi bility for the timg
when RHR is operated, in SPC mpde for temperaty i ing? —

N

the indicator
Response: \ \ /

19.4

IEO3

exchanger replacement. Approximately December 15, 2000, there was a step increase in the hydrogen leak rate although
still below the administrative limit but approaching it. Because of the upcoming holidays, management decided adequate
resources may not be available if the leak were to increase further so it was decided to shut the plant down and replace the
hydrogen cooler heat exchangers. This decision and the subsequent necessary actions was less than the 72 hour criteria of
the guidance in NEI-99-02 (12/15 - 12/18). IP-3's concluded based on the NEI-99-02 guidance for PI IE03, specifically at
FAQ # 6 that the event and IP-3's preparation met that criterion so the shutdown was not counted

Does this event count?

Introdiiced|3/1

—

Response:

IP3

10
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Temp | PI Question/Response Status Plant/ Co.
No.
19.5 MSO01 | Question: Introduced 3/1 APSC
NEI 99-02, Revision 0, page 48, line 1 (Clarifying Notes) states: 3/2/01 -
"When determining fault exposure hours for the failure of an EDG to load-run following a successful start, the last | Discussed. NEI
successful operation or test is the previous successful load-run (not just a successful start). To be considered a action to revise to
successful load-run operation or test, an EDG load-run attempt must have followed a successful start and satisfied clarify question
one of the following criteria: and proposed
O aload run of any duration that resulted from a real (e.g., not a test) manual or automatic start signal response.

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

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

When an EDG fails to satxsfy the 12/18/24- month 24-hour duration surveillance test, the faulted houts are

atisfactory load test of the diese

generator as def"mid_m_ths_thm_bn]lm_

Llcensee Proposed Response

The three listed criteria are correct and appropnate for determlmng fault exposure unavailable hours. The 24-hour duration
surveillance test is a performance test. There is no regulatory basis (unless discussed in an individual plant's FSAR) that an
EDG be capable of functioning for 24 continuous hours. Nor is there any risk informed basis that an EDG must be capable
of functioning for 24 continuous hours, as a loss of an offsite electric power system would probably be restored within the
one-hour period (82% probability for Palo Verde during power operation) discussed in the three listed criteria and EDGs are
typically redundant equipment.

r’\

19.6

MS01
MS02
MS03
MS04

Question:
(Potential Appendix D Question)

Response:

Introduced 3/1

Prairie
Island

11
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Temp | PI Question/Response Status Plant/ Co,
No.
20.1 M304 | Question:

QUESTION WITHDRAWN

Licensee Proposed Response:

Question:

The definition for the Reactor Coolant System (RCS) Leakage performance indicator is "The maximum RCS Tdentificd
Leakage in gallons per minule cach month per the technical specification limit and expressed as a pereentagc of the technical

specification limit."

Ledkape thh\no bt for Toml p alculation requires RTS le kage into ‘col]ed
C:iji%s to be coumed A Unidentifi sd L 3akdue due 0 110\1-RCS sources dl/eAted Yo the collection tanks. Alll calculated

leakage is considdred Nnidentified until the leakagie reaches an adminighitive 1iuit at which point g evhiluationris perfoln d/
to identify the 18{1;%&5’_8%1(1 calculpate the leak rate/ Cofisequently, Identified heakge is unchanged lintil [the adiiistrative L/
liurlit is reached. Tihis dges not allow Fortrendinzsfowed RCS Lealdide. Th provedural requiremgnts tvilbréinaln in place
until plant modifichtions can be 1 aclemle 1ou-RCS sourded ﬁom thé draln collection tauks. Whataltednative

D€ atlowg dge for the Barrier
Lig ‘
Rel f.cakage calculaled\in ghllons gl minute cach mynthper the pland prog¢cdures insicad of the

calculalcd Idmf(x F,ed Lmk’xoc This viduc will Go cm\m{:éd 1o/zm&l capressed as o écrcc\mgc of thd combined Tochnical
!enn 45: Tluf-momm: ifconsidered dcdentable to proxide consistency

[

in reportun, : for

tan /’_\

6o
[N

MS04

Ouestion:

FAQ for Mitigating Svsicrm MS04 concerming CE Desiencd NSSS systeins. “Altcrnative historical data correction micthod to
converl 2 trains (o 4 {rains.” Calver( CHITs, Fort Cathoun, Millsione 2. Pallisades. Palo Verde, San Onofre. St Lucic. and
Walerford 3

In FAQ # 172 approved on Mav 2. 2000 for use by CE plants. two methods for changing historical data fron an initial 2
train reporl 10 a revised 4 train report were outlined. Specifically, the change report incthodology was 1o perform onc of the
following changcs to historical data:

1. Maintain Train 1 and Train 2 historical data as is. For Train 3 and 4, repeat Train 1 and Train 2 data.

2. Recalculate and revise all historical data esing this guidance,

For CE plants incorporating method 1. a non-performance related degradation in the Pl calculation for Trains 3 and 4 (and

the overall P) was subsequently observed. This degradation occwrred due to a decrease in the required hours in the
denonunator as the historical data was replaced by tvpicaliv zero (0) or low required hours reported in the revised data (post
Jan, 2000) in combination with artificiallv high unavailabilitv hours in the numerator (due to the donbling of non-shutdown
cooling related unavailability hours from the historical data). As a result, Pl values would genemlly degrade over time
regardless of performance until the historical data drops fromn the Pl calenlation. ln some cases, plants projected a fall below
the GREEN/WHITE threshold in 2002, even if perfect performance was used in the projection.

12

CE Planis




04/03/01

FAQ LOG DRAFT
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No.

Licensee Proposced Response:

To address the calculation anomaly in the determination of the RHR PI. a third alicrmative is suggesied for the estimation of

Train 3 and Train 4 data;

3) Maintain Train 1 and Train 2 historical data as is. For Teain 3 and Train 4. estimate the number of unavailable

hours and required hours for the historical data period.

(It accepted, the text of FAQ 172 would be revised and reissued as a new FAQ, replacing FAQ 172)
204 PPOI i

— Jarrolduced 473

Schrodutod Equipment Upgridc™ \ /\ . o Doy
D_uhing a recenlNNRE, Sceurity Tnpection (TP 71 130.0%). NRC Contractofs weke able 1o defeat_thd Intrusion Detectiyn

Syslcm (TDS) in Scveryl arcas. by usitke assisted jbmps] An cngincering/cfNuation was issucd and lormal Modificatior
upgrade action wa\s ini\ialcd thag dirccied the in, ,(a!la./ﬁon of a.ddi[ionﬂ_%ay. wi\xc to prohibil aticuipis o circm}a rend
IDS systemy without beigig detected. T4 a DIMI )nédiﬁcmion 103 p/rdt.ccl.cc}\arcﬁ boundary, that ig dcs ,cmc% prohibii_the
deffeat of a Intrusion Dbtection $vsteprHR ST eomponent considerefl /to_be a $vsttm/ component thodifrestion of upgrade as
staled in the Clarifving Notes to NEI $19-02 underScheduled Equipifent © InsraNe (2ud as augmentdd byl FAQ Q\E ¥?

Rekponse: }/
Yk, A physical m

thatzlekrsor

A [\
odilication to b protecied a.rc\1 bm\nds[rl 18 cAédcrcd {obca 5&10& component modification or upgrade
i ofeal of TR sysidwm comporciis, —

—

20.5 Question Calvert
Introduced 4/3 Cliffs

APPENDIX D

required local lcak rate testing and other mainicnance activitics on this contmor suction ting, both trains of SDC would be

{aken out-of-service. Recoeniving this plant specific design feature. the Technical Specilications specifically allow this
required testing and maintenance (o be performed without chiering the action statements while the plant is in this particular
condition. While the SDC (rains are unavailable, decav heat is removed by natural convection to the volume of waler in the
Refucling Pool, Catvert Cliffs Technical Specifications Bases indicaies that “a minimum refucling water fevel of 23 feet
above the irradiaied Tuel assemblics scated in the reactor vessel provides an adequate available heat sink.” Tn this situation,
should unavailable hours be counted against the SDC loop given the plant desien at Calvert Cliffs?

13
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Temp | PI Question/Response Status Plant/ Co,
Ma,

L is appropriaic (o not count unavailable hours for the above-described situation at Calvert Cliffs, Removing the SDC
suction headers from service for the circumstances specifically allowed by the applicable Tochmical Specification is a
reflection of plant design rather than an indication of adcquatc componcnt or (rain mainicnance praclices. Unayailable hours
would be connted while operating in accordance w is applicable Technical Specification d that
required entering the action statement.

1
if

14




s, 2001 o |

NEI 99-02 Revision 1 (DRAFT)

Regulatory Assessment
Performance Indicator
Guideline

e

‘ N U CLEAR
E N E R 6 Y
I RSTITUTE

April 2001 At adhmet G

SUITE 400 1776 | STREET, NW  WASHINGTON, DC  20006-3708 202.739.8000



30 Maich-, 2001 DRAFT

NEI 99-02 Revision 1

Nuclear Energy Institute

Regulatory Assessment
Performance Indicator Guideline

April 2001

Nuclear Energy Institute, 1776 I Street N.W., Suite 400, Washington D.C. (202.739.8000)



ACKNOWLEDGMENTS

This guidance document, Regulatory Assessment Performance Indicator Guideline, NEI 99-02,
was developed by the NEI Safety Performance Assessment Task Force in conjunction with the
NRC staff. We appreciate the direct participation of the many utilities, INPO and the NRC who
contributed to the development of the guidance.

NOTICE

Neither NEI, nor any of its employees, members, supporting organizations, contractors, or
consultants make any warranty, expressed or implied, or assume any legal responsibility for the
accuracy or completeness of, or assume any liability for damages resulting from any use of, any
information apparatus, methods, or process disclosed in this report or that such may not infringe
privately owned rights.



NEI 99-02 Revision 1 DRAFT
=30 March, 2001

EXECUTIVE SUMMARY

The Nuclear Regulatory Commission hasis revisedin 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.

e MR Reactor

An overv1ew of the complete overs1ght process is prowded in NUREG 1649, “M

“Recommendatlons for Reactor Over51ght Process Improvements,” as amended in
SECY 99-007A and SECY 00-040 “Results of the Revised Reactor Gversisht Process Pilot

Prouram.”

........................

This revision is effective for data collection as of Julv 1. 2001
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Summary of Changes to NEI 99-02
Revision 0 to Revision 1

Change

Thro

outhout

Incorporated NRC anoroved FAQs into the toxt. nrmarily in the Clanifving

Notes sections

Throughout Deleted FAQ sections

3 Clarified cuidance for correcting previoushy submitted performance indicator
data

5 Re: ovec ﬁccﬂon on mpncab litv of \E‘ 9”-4 z Re\ 1sion )

¢

14 Q}_@rmes meaning o’r nor nwa_}__b_g_e_zf cmova! ; f?v”

2§-29 Provided more detailed discussion of restoration of cauinment during testing

2831 Providad more detailed discussion of treatment of Planned Overbaul Maintenance

23 Added provision to take credit for opcraror action 1o recover from an cquipment
malfinction or gperating error

3637 Rovised discussion of treatment of RHR svatom while in shotdown

33 Clarifies that svstem function depends on plant’s accident analvsis

§1-82 Revised definition of SSEF to be consistent with rule chanee to 16CFRS0.72 and
30,73 and NUREG 1422 Rev 2

123 Clanificd answer to FAQ 131 to include mnstances not covered in that FAQ

E-1 Added appeng h\ identifving where FAQs were incorporated in texi

iii
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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
cornerstone. 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;
o zero significant radiation exposures resulting from civilian nuclear reactors;
. no increase in the number of offsite releases of radioactive material from civilian nuclear

reactors that exceed 10 CFR Part 20 limits; and

o 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. it a submittal date falls ona
Saturdav. Sundav. or federal holidav, 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 isstiat
implementation. Licensees are encouraged to resolve these issues with the Region. In those
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.
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Guidance for Correcting Previously Submitted Performance Indicator Data

kM

In instances where data errors or a newly identified faulted condition are deterimined to have
occurred in a previous reporting period. previeusly submitted indicator data are amended oniv ig
the extent necessary to correctly calculate the indicator(s) for the current reporting neriod. This
amended information is submitted using a “change report” following the guidance provided on the
NEI performance indicator website (PTWeb) in the “edit” mode. For performance indicators with
a long data evaluation period. e.¢ . 12 guarters. and depending on which reporting period the dasa
error affects. the amended data mav ¢ back into the historical data period. The values of
previous reporting periods are revised. as gppropriate, when the amended data is used by the
NRC to recalculate the affected nerformance indicator. The current report should reflect the new
information. as discussed in the detailed sections of this documen:. In these cases. the quarteriy
data report should include 2 comment to indicate that the indicator values for past reporiing
periods are different than previously reported. Ifan LER was reqguired and the number is
available at the time of the report. the LER reference is noted

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 hicensees submitied “historical nertormance indicator data’ to supnort the
start of the revised regulatorv oversight process. This date was used by the NRC to validate
performance indicator thresholds and to develop Hicensee inspection schedules for the revised
DrOCess. The January submittal represented a “best effort” to coliect and repert historical data,
Safety system unavailabilitv data reporied as part of the WANG performance indicators was
aliowed o be used without modification. A supplemental review of the WANQ data to ensure it
met applicable NEI 99-02 suidance was not required tor the January historical date subimital
Errers.n the hisiorical data submussion for any performance mdicator. iound subsequent ¢
Jeauary 2000 do not require correction excent as described above,

Ininstapees-where-a :1c>wn }*Cicl}tiiv{ x&mteu c«ma ﬁzszeﬂ -5-determsined-to-have-cecurred-in-a
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these-gases the-guarterly-data-repest shf\;zd include-g-comment-to-indicate-that-the-indicater
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! Changes to data collection rulcs or practices required by the current revision of this documeng will not be applicd
reiroactively (o provicusly submiticd data. Previously subniticd data will not require correction or amendmcnt
provided it was collecicd and reporied consistent with the NET 99-02 revision and FAQ ouidance m cffect al the
time of submitial,
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Comment Fields

The quarterly report allows comments to be included with performance indicator data. A general
comment field is 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/PI/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
mnclude:

o 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)

e 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
is 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 cornerstone 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 of
the LER. In some cases the time of failure is immediately known, in other cases there may be a
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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.
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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 pidata@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 (PTWeb).
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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

Frequently Asked Questions (FAQ) and responses regarding interpretations of thjs guideline are
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NRC Web51te (www nrc.gov/NRR/OVERSIGHT/ ASSESS/mde\ ntrm) ~Fhe-FAQs-provided-in
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interpretations of performance indicator guidance and should be treated as an adiunet 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 pihelp@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_iize tex: of this guideline when the next revision is issued (no more
frequently than once per quarter).
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Figure 1 - Regulatory Oversight Framework
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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 D 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, percent |>50.0% >100.0% N/A
System f 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 Safety | RETS/ODCM Radiological Effluent Occurrence (occurrences |>1 >3 N/A
during previous four quarters)
Physical Protection Protected Area Security Equipment Performance Index (over a |>0.080 N/A N/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 events 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 cornerstone 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 muitiple barriers 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
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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
» 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:

2Shutdown indicators are being developed and will be included in later revisions.
3 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 gtrs) x 7,000 hrs
p p
(total number of hours critical in the previous 4 qtrs)

value =

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 dunng
the execution of procedures or evolutions in which there was a high chance of a scram occurring
but the scram was neither pianned 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.

Clarifyving 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.

11
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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 precedures which include a manual seram to commlete the shutdown.
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Data Example
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 gtr 1 0 0 1 1 1 2 2
Total Scrams over 4 qgtrs 2 2 3 5 6
# of Hrs Critical in qtr 1500 1000 2160 2136 2160 2136 2136 1751
Total Hrs Critical in 4 qtrs 6796 7456 8592 8568 8183
2Q/98 3Q/98 4Q/98 Prev. Q
Indicator value 1.9 2.4 4.1 5.1
Thresholds
Green <3.0 Unplanned Scrams per 7,000 Hrs
White >3.0 Quarter
Yellow >6.0 2Q/98 3Q/98 4Q/98 Prev. Q
Red >25.0 0.0
5.0
10.0
Indicator
15.0 A
20.0 -
25,0

13
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SCRAMS WITI:I A L 0SS 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 paifn, For purposes of this nerformance indicator, ihe path used for heat
removal from the reacior during normal plant operations, It is the same for all nlants — the path
from the main wnde ser through the main 'ee:hxu,te

.I)

ystem, steam venerators {or i'eﬁCt‘JF vessel),

[ P - +1 e - ot
the mam steam isolation valves. and hack 1o the main condenber.

cannot be easily recovered from the control room without the need for diagnosis or repair to
restore the normal heat removal pathdecay-hearcannot-be-removed- throuzhthe-main-condenser

xadnasa gens L el ot avarien v oandies mozamt
LR LY l Y A) AYE T [ Y3 YA I.x,. WS \Jlbl\) lV LA R

Loss of the normal heat removal path: when any of the foliowing conditions have occuired and

o compiete loss of all main feedwater
e nsutficient lsss -of main condenser vacuum to remove decay heat

e complete closure of at {east one main steam isolation valves i1 each main steam line
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o fajlure fess of turbine bypass eapabitity capacity that results in insufficient bvnass capability

remaimng {0 maintain reactor temperature and pressure

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.

Clarifying Notes

main feedwater or closing the MSIVs, are not counted in this indicator, as long as the normal heat
removal path can be easily recovered from the control room without the need for diagnosis or
repair to restore the normal heat removal path. Once reaching stable plant conditions follows
scram. the shutdown of mam feedwater pumps in accordance with operating procedures would
10t count 1 this indicator,

Design features to limit the reactor water level steam generator water level or cooldown rate,
such as closing the main feedwater valves on a reactor scram, are not counted in this indicator, as

lone as the normal heat removal path can be easily recovered from the control room ~without the
need for diagnosis or repair to restore the normal heat removal paih, Once reaching stable plant
conditions following a scram. the shutdown of main feedwater pumps in accordance with
gneratine nrocedures would not count n this indicator.

Evenis in which the normal heat removal path throuch the mam condenser 15 not avaiiable angd is
not easily recoverabie from the control room without the need for diaenosis or repair 1o restore

the normai heat removal path 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




yeEng %'w-é{.-.*l-],-»3&1%&3-9}-9¥1§)-:-§?;!~{!Q€6§ 33-H01K0 4{;4---;&;31x»f-\s:a--mx,un-»o SEO}-HRY-2HOUS- B2 UG- 10

o o
Slraasaas s
TSI TSTTRT

Strey
ST

Drrvon Yo \'xvﬂ",\—\ T2 ALY IMOINTL THASan MTOAS ACITAS TUTAAT MO ME AN I AL OO ST LAaIIr 2Ny Saneiany
e TR Y ¢ e 3 A i T A T L M B er S R S P AT R E R A T

HOASMOY-SHINSAS-FuroBIzNG-50- 05043 SHNDM - SHITIOS- JROT-0F S1-4OTEIIPUL- DI 0-65

2

STaseamnarfona crgiael oy iy

Bera st

LR ISR 725 S35 7Y B 330 wTo IR E LSRR IR T

TS =y
PE R At e S R T AL T Ty s ST Ve PR SR L PRSP TGS Y )
WHRITr e et oy

BRI RERS T IS DI RRAR o RS N W oS A
Y Wi vrb o et ey

LTIy DYTOTITINETAA Tery s ovess
TIERTO O T TR Y RIS

&3&5@&{:&!--?@}:}1?&3}?@-S’&%-:;&z_ﬁ&t‘i«i_&‘:é@‘i‘Q»l--zus{g--s%eA SHOU-40-590F -8 FOUR-SOTOIE- SULA{5O-HORKIA

H

I TG 6 TN - 1100 TR TR- oW O - FRAO RIT-YOTTS - TORIO N F0- SROTP- Y3k v W .-533 Tt

= v-p - DRDRORL-OG- 30 ‘\'-w‘ CEI 5 5 353 At
T

:3-
1

med Sraeauerng B34S ey Save s Traen acansabaaeas coaeng 3y AN A IV INCNY YA e SO eIACeAN D AR 3 i NAANN D NgiaNENee NN
S S O HO A S R O L B0 D AR P So D0 E e IS BB SRS RN AN0N AN ERPESD
e Akl halih-f.0 ) fad f"‘"z I ":YYT""{T“”I‘ X \‘T" TIV YNSNISIINANTY N STT \\‘Y‘ l\ f\TT""T"\\‘ b 2 5 ‘tt? ‘\\Y YU NLST TN NN TN
ZFo-seoienred - LU IR G- T - Ou - POPRE-0q 0T PIRes OHTERSFOI PN PG HS R

B . ~ = - o vy yy s -~ e .
BIORIO - iR 8- BHLAOHO --:‘O{J\vé"‘b@v{ «;--3@{3--4,@-&& - RSO 10-058- Q- Tt 3+J T

suodsIyg

ST OTEEY VAMATIRY CYIM AT TASTIANIAS YO aonr trrrrnd
SRR I AR~ A A A e e S e e s e R T A

B-6F-GRP-FRODO-FBUS- SIS O AIBHHEIG - [BACHIY YRk - PR ON 4O 5807 - (RIS G- 8- 50- 1RO Sy}
SOOP- RIS - BHEMOHOF USISop 1R 01 JO- 1B E- 5T DOYIIOSF- S1-1030 4';}¢-33 FETE P

FOALIEIONT ARACY FOMYIaA T To SOarr 21 T ST IO DITY DALY
= PR S A I P

SINCAR _ASTTANTACNTY r!'\" T\rl HaYela Zatal b Al IIXTIVIL ATRNT AT XL
FA E A A A I T e Y ¢ I L s WA o i B NI o T
v REXELLIE Vol RPN
--’-‘3’&:1:!’8\--"@-\’\‘-‘:_{--%- EHAN-SIEAD <5
monsond i
TN ATTYITE N YT YA T AN AT A Oery Sy avyavaa vArr mrgvess ovres Sryrrsvac as Srvtionrear Srrariamn

TOTET TR TTIILTINAS L TR #P e oo O e O SO R RO TSI AT SO TESRTYYCTISOF T e AT
100ENS-TERHEOH- 28 YR ¢ S0 DEUOESL-IOFRIREE  PUR- SHOUDE - 1DISAS -QYS-OGE0E- 00U IS - ST 1Y
Jsuodsdy

6]
by
)

LB TUER-POYST
--E%Olﬁyi----é.:‘él-.ad%&-‘lc

q-a KI?%{-“\’WT}‘("“’ ARt

A AN TTANVTA VT '\«7‘7—\4 ST ASIITE . TTA LAy YL SATAITAs YRINEIEr T anrey (IR axnb Ay ey zaavmaada ey Sviynpec nosen
Y

S B = ¢ A S A Y TS IS A e S S R SR A B s ERCACTECoSE SR DR A PSS SR

i"i'd'?&fﬁ:ﬁ-*h’”-l:}--b'-!‘“!Tu-:lw”cX’:p?&;-@k -&1@:&9&@-0-}:»4&&& IE-JEORUE- SRS FERIAO - DI O -1018AR

qu,pc{--«@ 15356 und-10302PR0F-0 1}3&3&{44&@»-& wa.-\:,pm;—-.ww 20- S50 W RGO T

o

—




L1

ISR TASTeanTaa yypearr axrn o 1oy Al e YT TINIATC SYTATATTEINS v\vnwnﬁmvn« AT O A EASITEATTY o
TSR T RO RO PO T S E O T o "i** s e  E e A ,..;{ T o To i O oA T SRS (v

RS- DO ATEOULIOD-OFE} SB[ - 550E A G- DRI OYR-BIRYAL-BTR0-B- S0 DIROAL S1ERUENS PUODSE %

Dao,

100 TR GE-

LAVIQ T U0ISIAsy T0-66 TIN




[m——

2

Eogon

Data Examples

Scrams with Loss of Normal Heat Removal

Indicator

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 qtrs 1 1 0 0

2Q/98]|3Q/98|4Q/98] Prev. Q

Indicator value 1 1 0 0
Thresholds '
Green <2.0 Scrams with Loss of Normal Heat Removal
White >2.0
Yellow >10.0 Quarter
Red =30.0 2Q/98 3Q/98 4Q/98 Prev. Q

Note: Red>20
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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

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
o 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 qtrs

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
also include uncontrolled excursions of greater than 20% of fuil = 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.
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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.

in developing a plan to conduct a power reduction. additional contingency power reductions may

he incoroorated. These additional nower reductions are not counted if they are implemented to
address the initial condition.

Egquipment problems encountered durine a nlanned power veduction greater than 20% thai alone
mav have required a nower reduction of 20% or more to repair are not counted as part of this
indicator if thev are repaired during the planned power reduction. However, if during the
;mniementanon of a planned power reduction, power is reduced by more than 20% of tull power
bevond the planned reduction. then an unplanned power change has oceurred,

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

Apparent power changes that are determined to be caused by instrumentation problems are not
included.
::.:..mn

i

”bza of full power.

Anticipatory power reductions intended to reduce the impact of external events such as hurricanes
or range fires threatening offsite power transmission lines, and power changes requested by the
system load dispatchers, are excluded.
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:}roce‘m"ﬂ.é?zeu Hu: cannot be Dredscte { greater than
counted if thev are not reactive to the sudden discovery of ofi-normal conditions. The
circumstances of each situation are different and should be identified to the NRC ina FAQ so that
a derermination can be made concermng whether the power change should be counted,

Power chanees 1o make rod patiern adiustmenss are excluded.

Power chanoes directed by the load dispatcher under normal operatine conditions due to load

demand and econonic reasons, and for erid stability or nuclear plant safetv concerns arisin ﬁ‘om
extarnal events outside the control of the nuclear unit are not inchuded in this indicator. However,

power reductions due to equipment failures that are under the contrgi of the nuclear unit are
included in this indicator.

Licensees should use the power indication that is used io control the plant to determine if a
chanve of ereater than 20% of full power has occurred.
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1 Data Example

Unplanned Power Changes per 7,000 Critical Hours

Indicator

1.0
2.0 -
3.0
4.0
5.0
6.0
7.0
8.0 -
9.0
10.0

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 qtrs 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 4.9 6.8
Thresholds . .
Green <6.0 Unplanned Transients per 7,000 Critical Hrs
White >6.0
Vellow A 2Q/98 3Q/98 Quarter 4 ar08 Prev. Q
Red N/A 0.0
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2.2

This section defines the performance indicators used to monitor the performance of key selected

MITIGATING SYSTEMS CORNERSTONE

NEI 99-02 Revision 1 DRAFT
-3¢ March, 2001

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
emergency AC power system
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PWRs

high pressure safety injection system
auxiliary feedwater system
emergency AC power system
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 identifying 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 unavailabl e hrs) + (unplanned unavailabl e hrs) + (fault exposure unavailabl e 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 is 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
system 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.

o 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.

o 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 nosmal eventy or gecideins: These are events specified in a plant’s desion and licensine hases.

Tymeally these events are specified in a plant’s safety analvsis report. however other
evens/anaivas should be considered {e.o. Appendix R analvsis),

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

Unavailahle hours for a multi-function svstem should be counted only during those times when
anv_function monitored by this indicator is reguired 1o be available,

Trains are senerailv considered 10 be available during periodic system or equinment realignments
to swap components. or fiow paths as part of norme! operations,

It is possible for a train to be considered onerable vet unavailable per the cuidance in this section.
ose of this indicator is to monitor the readiness of important safety svstems to perform
their safetv function in response o of-normel events or accidents,

—
-
o
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<
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Planned Unavailable Hours

Planned unavailable hours are hours that a train is not available for service for an activity that 1s
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:

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

o 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

4 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.
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contained in a written procedure, must be uncomplicated (@ 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 ar
operator in the main control room provided sthe) is in close proximity to restore the
equipment when needed. Normal staffing for the test mav satistv the requirement for a
dedicated operator, depending on work assignments, in all cases. the staffing must be
considered in advance and an operator identified 1o take the appropriate Prompt response
for the testing conficuration independent of other control reom actions that mayv be
required.

Under stre s“ chaotic conditions otherwise simpie multinle actions may '}ot he
accomplished with the vi ftudi certaintv called for by the guidance (e g . ft test leads anc
land wires: or clearing taes) In addition, some manual operations of svstems designed 1o

operate automaticallv. such as manually controliing HPCI murbine 1o establish and coniro!
injection flow are not virtually certain 1o be successtul,

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

1 a mamnianance '*cf“f‘?'\ uoes hev ond the orieinallv scheduled time frame, the additional hours
can be cansidered planned unavaiable hours excent when due to detection of a new failed
component that would prevent the irain from p serforming tis intended safetv 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.

reatment of Planned Overhaul | Maintenange

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 ihe conditions noted below! S

¥ Operator in this circumstance refers fo anv plant personngd qualificd 2nd desienated to perform the resioration
funciion,
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: £ hwe. Overhaul maintenance comprises these
acuivities that are undertaken voluntarily and performed in accordance with an establishe
preventive maintenance program to improve eguipment reliability and availabilitv. Overhauls
include disassemblv and reassembly of maior components and mav include replacement of parts as
necessary. cleaning, adjustment. and lubrication as necessary. Typical maior components. are:
diesel engine or generator, pumps, pump motor or turbine driver. or heat exchaneers.

Anv AQT sufficient to accommodate the overhaul hours mav be considersd. However. to qualify
for the exemption of unavailable hours, licensees must have in place a guantitative risk
assessment, This assessment must demonstrate that the planned confleuration meets either the
requirements for a risk-informed T8 change described in Regulatory Guide 1.177. or the
reguirements for normal work controls described i NUMARC 93-01, Section 11.3.7.2.
Otherwise the unavailable hours must be counted. The Safetv Svstem Unavailability 1rdtcatox
excludes maintenance-out-of-service hours on a train that is not required to be operable per
technical specifications (TS}, This normallv occurs during reactor shutdowns. Online mainienance
hours for svstems that do not have installed spare trains would normaliv be included in the
indicator. However. seme licensees have been granted extensions of certain TS allowed outace
times {AQTs) to perform online maintenance actvities that have. in the past, been performed
while shut down.

1

The criteria of Regulatorv Guide 1,177 include demonstration that the change has only 2 small
guantitative impact on plant risk (less than 5x10-7 incremental conditional core damage

probability). It is appropriate and egquitable. for icensees who have demonsirated that the

increased risk 1o the plant is small to exclude unavailable hours for those activities fo; which the

extended AOTs were eranted. However, in Keepinge with tne NRO s incre \i emphasis on risk-
informed reculation. i1 is not appropriate 1o exclude unavailahble hours tc s e3 u»ho have not
gemonsirated thal the mcrease in nisk is small In aucimon 10 CFR 3G, b\{ a) requires licensegs

to assess and manage the increase in risk that mav result fz om proposed maintenance activisies.
uidance on a guaniitative approach 1o assess the nsk impact of maintenance activities is
comain ed in the latest revision of Section 11.3.7.2 of NUMARC 93-01. That section allows the
use of normal work conirols for plant configurations in which the incremental core damage
proba mht\f is fess than 107, Licensees must demonstrate thar 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

G)

The planned overhaul maintenance mav be applied once per train per operating cvele. The work
may be done in two segments provided that the total time to perform the overhaui does not
exceed one AQT periad,

If additional time is needed to repair equipment problems discovered during the pianned overhaul
that would prevent the fulfiliment of & saferv Tunciion. the additional hours would be non-overhaul
hours and/or potential fault exposurs hours, and would count roward the indicator.

Other activities mav be performed with the planned overhaui activity as lone as the outace
duration 1s bounded by overhaul activities. If the overhau! activities are complete. and the outage
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1 contimues due to non-overhaul activities, the additional hours would be neu-overhaul hours and
2 would count toward the indicator.
3
4 Major rebuild tasks necessitated by an unexpected component failure that would prevent the
5  fulfiliment of a safetv function cannot be counted as overhaunl maintenance,
6
7  This overhaul exemption does not normally apoly to support svstems except under unigue plant-
8  specific situations on a case-by-case basis. The circumstances of each situation are different and
9  should be1dentified to the NRC 50 that a determination can be made, Factors 1o be taken inte
10 consideration for an exemption for support systems include () the results of a quantitative risk
11 assessment. (b) the expected improvement in plant performance as a result of the overhaul
12 activitv, and (¢} the net change in risk as a result of the overhaul activity,
13
14  Unplanned Unavailable Hours
15
16  Unplanned unavailable hours are the hours that a train is not available for service for an activity
17  that was not planned in advance. The beginning and ending times of unplanned unavailable hours
18  are known. Causes of unplanned unavailable hours include, but are not limited to, the following:
19
20 » corrective maintenance time following detection of a failed component that prevented the
21 train from performing its intended safety function. (The time between failure and
22 detection is counted as fault exposure unavailable hours, as discussed below.)
23
24 e unplanned support system unavailability causing a train of a monitored system to be
25 unavailable (e.g., AC or DC power, instrument air, service water, component cooling
26 water, or room cooling)
27
28 e human errors leading to train unavailability (e.g., valve or breaker mispositioning-- only
29 the time to restore would be reported as unplanned unavailable hours-- the time between
30 the mispositioning and discovery would be counted as fault exposure unavailable hours as
31 discussed below)
32
33  Fault Exposure Unavailable Hours
34  Thecenceptofflault exposure unavailable hours seflectsan-esimate-ofthe-amountof _are the
35  time that a train spends in an undetected, falled condmon Three situations involving fault
36  exposure unavailable hours can occur.
37
38 1. The failure's time of occurrence and its time of discovery are known. Examples of this type of
39 failure include events external to the equipment (e.g., a lightning strike, some mispositioning
40 by operators, or damage caused during test or maintenance activities) that caused the train
41 failure at a known time. For these cases, the fault exposure unavailable hours are the lapsed
42 time between the occurrence of a failure and its time of discovery.
43
44 For instances where the time of occurrence is determined to have occurred more than three
45 years ago (12 quarters) faulted hours are only computed back for a maximum of 12 quarters.
46
47 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 from 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 nspection or test of a train monitored by this
indicator that results in a long-standing unavailability of that train 1s considered. for purposes
of this indicator, to be an old desion 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 analvsis and review to determine the
time of failure is compieted, documented in the corrective action program. and reviewed by
manacement. The use of component failure analvsis. circuit analvsis, or event investigations
are acceptable. Engineering fudement may be used in conjunction with analvtical techniques to
determine the time of failure. It is improper to assume that the failure occurred at the time of
dlscovery 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 time since the
last test was 74 months, the time reported would be 26,280 hours (36 months).

The unavailable hours can be amended W a future report if further analvsis identifies the time
of failure or deternines that the affected train would have been capable of performing 4s
safetv function during the worst case event for which the irain is required.

z;

1f a fathure is identified when g train is not reguired to be avaiiable, fault exposure hours are
estimared by counting from the date of the failure back to one-half the time since the last
ccessiul operation and including only those hours during that period when the train was
required 1o be available,

2,

Note: For design deficiencies, faulted hours are not counted. However, unplanned hours are
counted from the time of discovery. In these cases, the quarterly indicator report is annotated
to identify the presence of an ancient-design error, and the inspection process will assess the
significance of the deficiency.

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.

maintenance;-or-a-significent-problem-diagnesis;-are-not-counted-as-fatlures:

Operator actions to recover from an equipment maifunction or an operating error can be credited
if the function can be promptly restored from the control room bv a qualified operator taking an
uncomplicated action {a single action or a few simple actions} without diagncsis or repair {i.e.. the
restoration actions are virtually certain to be successful during accident conditions). Note that
under stressfisl, chaotic conditions, otherwise simple multinle actions mayv not be accomplished
with the virtual certainty called for by the cuidance {e. . lift tesi leads and land wires). In
addition. some manual operations of svstems designed to operate automatically, such as manualiy
controliing HPCT turbine ro establish and control injection flow. are not virtuallv certain to be

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 1s 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
1solated, 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.

Rencrting Fault Exnosure Time

The fault exposure unavailable hours associated with a compenent failure mav include unavailable
bours covering several reporiing periods {e.o. several guarters). The fault exposure unavailable
hours should be assigned to the appropriate reporting periods. For example. if 2 failure is
discovered on the 10th dav of a quarter and the estimated number of unavailable hours is 300
bours, then 240 hours should be counted for the current quarter and 60 unavailable hours shouid
be counted for the previous guarter, Note: This will require an update of the previous quarier’s
data. Remove the double count by remeving the planned and unpianned hours which overlap with
the fault exposure hours. Put an explanation in the comment field. If vou later remove the fault
expesure hours, restore the hours which had been removed.
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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 creen-white threshold has been exceeded.

2. 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.

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 w1th the hours a train is required to be available to
satisfactorily perform its safety function— . Unavailable hours are counted only for
periods when a train is required to be available for service.

= v\ =T33

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 vaiue iﬂ the
denominator can be used 1o simplify data collection. However, the numerator must include all
unavailable bours during periods thas the train is required revardless 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.

e 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.

o 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,
valve, emergency generator) is affected in a manner that prevents the train from performing its
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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

o~
+ P
PRI ¥ Y

Some power plants have safety systems with extra trains < 1510 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 analvsis for the
sysiem to perform its safetv 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. The appropriate way to
estimate fault exposure hours is to count from the date of failure back to one half the tumne since
the last successiu operation and include onlv those hours dering that period when the equipment
wasrequired to be available,

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

Systems 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
shurdown with fuel in the vessel. f"‘o:e Qx,'stems or portions of systems that provide shutdown
cooling can be removed from senvice without incwrring planned or unplanned unavailable hours
under the following conditions-are-as-feitows:

—RHR frains mav be removed fom service provided an NRC anproved alternate method of
decay beat re no»al 18 verified 1o bb available for each RHR train removed from er\'ice The
ntent is ¢} & at all {me: there will be two methods of decav heat removal available, at least
one of which is a forced means of heat removal. When-the-reactor-is-shute {-)w—a----t-hefse-watems
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e __When the reactor is defueled or With-fuel-still-in-the vessel-<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.
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=e When the bulk reactor coolant temperature is less than 200 F, those trains or portions of l

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-energized 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).

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 2ither planned, of unplanned, or
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 judgment 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
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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, if the absence of those conditions is determined to have rendered a train unavailable for
service at a time it 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:

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 IE (i.e., safety grade or an
equivalent) electric power source, cooling water supplied by a pump powered by a normal
(non class IE--i.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 [E power (safety grade) source.

for emergency generators, cooling water provided by a pump powered by another class [E
(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.
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1 Data Example

A [ Bl c 1o [ E [ F e w [ t ] o T w [ ] m [ N J o P | @ [R
1 [Safety System Unavailability ((SSU), AC Emergency Power, "UNIT ONE
2
3|Train1A 2Q/95 | 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. Qrt
4 }Planned Unavailable Hours S 0 5 0 128 0 0 0 0 0 128 0 4] 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
41 |Train Unavailability 0.050842] 0.050643] 0.05255] 0.052153| 0.056363
12
13
14 | Train S (Swing EDG) 2Q/95 | 3Q/95 [ 4Q/95 | 1Q/96 | 2Q/96 | 3Q/96 | 4Q/96 | 1Q/97 | 2QU9T7 | 3Q/97 | 4Q/97 1Q/98 2Q/98 3Q/98 4Q/98 {Prev. Qrtr
16 [Planned Unavailable Hours 0 16 6 0 0 0 4 0 0 [¢] 128 0 4 0 4 0
16 |Unplanned Unavailable Hours 11 [} 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) 19 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] 0.026086] 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 unavailability 4.0% 4.0% 3.9% 3.9% 4.1%
28
29

W N
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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 is 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 IE 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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Clarifying 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, eae-emergency AC power traing ai-&-tme-may be removed from
service in accordance with the piant’s technical saeumcamnb without incurring planned or
unplanned unavailable hours_ -sndesthefollowingconditions

For-a-single-or-mulfi-unté-s t?%‘?m--w%t-h-a!-’r-ﬁni-ss--s%w‘e-e‘zew'n---tﬁ%-emeaweme\-'-u«*e}wn"ft@*-{’;-9@%-@%—&
me-may-be-electively-rermoved from sery 6@ tﬁ»azxt er‘UFﬂ ----- planned-and-unpianned-unavailable

For-g-muit-unit-station-with-one-umit-shut-down-and-all-ether units-cperating-one- EPGat-a- time
iy be e:e;:we--s--- remeved-£ xiGBx -G8 :o% wﬂh@ fe}‘-sor‘mb' planned-and-unplanned-unavailable

ra catiniiad:

-the-EDG-remeved-from-serviee-is-associated-primaribe-with-a-unit- that-is-shut-dowsn:

~ ~ . R
P romnoeonl Al ebho OV Lrmens coaemipima dane ddla Al ne e dbn cnfase: s ebha S nendimy PR
ey ar oSS TFei- eS8 oS A SR S O o8 SRStV 81 R \Ji.,\.x\u:u,\._ SRS \L T

required-ermergengy-loads-for-each- oz,ae’atww AR ca rhe-met-even-vwhern-aecounting-for ‘Pe

<

single-fature-of an-operable-EPGY-and there-ie-suitl-an-opereble-emersenay-senerator-available

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:

¢ 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).

e 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

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:
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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 in 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.

The emeroency diesel venerators are not considerad to be available during the following portions
of periodic surveillance tests unless the requirement thai recovery be virtually certain during
accident conditions can be satisfied;

e i oad-run testing
e Fire Protection “puff” testing
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BWR High Pressure Injection Systems

(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 Frers- = S
from the suppress1on pool (and from the condensate storage tank, if uedz‘cec 1 the niant s
accident analvsis) 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, governor, 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.

The function monitored for the indicator, is:

e the ability of the RCIC system to cool the reactor vessel core and provide makeup
water by taking a suction from either the condensate storage tank or the suppression
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).

Clarifying 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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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 system 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 HPSI1 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 system
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 1solation 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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Clarifying 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 injection
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.

68



69

LPI COOLER

QUTSIDE

SIDE
CONTAINMENT | CONTAINMENT

———N\— cowoiea

%

——C—\—® cowoies

——Xl—\— culoLee

FROM BWST LPICOOLER

Figurc 5.1
High Pressurc Safety Injcction System
(Example of Reporting Scopc)

i
|
|
1
|
|
l
|
|
|
|
1
|
[l
|
]
I
| ————CI—\—» coloiee
|
|

—

NGE-

T.
¥

JAVA( 1 U0ISIASY 7066 TAN

3

33

1007 T




2 93110H

(cdoog Sunpoday Jo ordwmexd)

wo)sAg wonooluy Ajpojeg omssory Y3IH

TS smdig

d0OTINVIOUD i XN _IZIZ
HOLIVEY 01

Az 9370700

3

_ {
4007 INVI00D A
HOLOVEY OL L_/ * Z
Lis utoig
vz 5310103
| [
4001 LNVIGOD A
HOLOVE 01 Z + Z
Lis woid
g1 6371100
| |
4001 INVI00D
HOLOVIY OL Z + 7
LS woug

b

5959._8 _

aoo._.FzSooo Z Z

HOLOV3Y 01 +
4

1is wod

VO3 LOH

1

=
®

!

-
]
<

=
i

d00TINVI00D ALVAIZl.ZIZ
80103y Ol

INTWNIVLNOCD 3QISNI

INIWNIVINOD

3aisino

-t X

N 1My wosd
T

N

‘4osp §J o
duwns wod4

Psp §9 40
— duins Wald

70



IL

|
OUTSIDE INSIDE
CONTAINMENT | CONTAINMENT
|
| e
- |
(><J——6" NPT o —Dad-N— » FIOM
| RHR
|
l y
Dad—N \ A ! .G LUV 3
| COLDLEG
< FROM
| RHR
N | Y N J—— pHCSLOUR2
| COLDLEG
g FROM
X | RHR
Ll
| A . p-RCSLOOR §
COLULEG
|
L ] Ll ] ‘
7 N Qv '
@ |
La ] La | | _N
| l
|
|
FROM I
RHR I FROM RCS LOOP 1
RHR HOTLEG
|
® |
>< i RC8LOOP 2
> HUTLEG
@ !
o
L | _D(}_N 1~ » RCSLOUP3
! 1 HOTLEG
TR
Figurc 5.3

High Pressurc Safety Injection System
(Example of Reporting Scope)

-
b

STEN G

LAVIQ T UOISTASY T0-66 AN

th

G

100¢T




(adoog Smyodoy Jo ojdwexsy)
woIsAS uooaly Kages amssol) YAy
'S ity

. ﬂ!l‘ HHY
M@_Axl ﬂ ‘hﬁ QA ;|7».Lm%| 1My

¥ B 10H SHY

4 5977 10H SHY

'
I
|
€ dooT- "sAg HHy « Z o n _
_ %@
|
t doo) - 'SAS 2HY € ~N ey !
!
i
1 doo-'sAg yHY € N VA|||_t|W@B||l
|
Z 4007 - 848 HHY N — - “ M@
! A
oo L e “ p———Nf @ HGA P%.ﬁ%
b e
N — % e
i
| lw—lnl
zfm NN _
sW | Juew
P0H 524 c_ﬂ:ou_ und

spIsul | apisng

I
I
p 61 ’|7_ e ] ]
te]
pioo S0 ) -
" e ) B g
} 6u) _ I
PioD §OY 4 __
| > —
ghay | V@w
PIPD §9Y wow | jusw — — 1SMY
UJBLOD | UIRIUoD .~
e <]
opiul | SPISINO @ i ‘% . -
403 “ N { @
PIOD S0M e
|Z|Wl v M
wluepsig uong

dad dQd

X

@

A

72



N

00 3 O 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
36
37
38
39
40
41
42
43

NEI 99-02 Revision 1 DRAFT
-3¢ March, 2001

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:

e 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 parallel 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.

Clarifying 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.
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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:
e 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

o 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.

Clarifying 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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SAFETY SYSTEM FUNCTIONAL FAILURES

Purpose

This indicator monitors events or conditions that atese-prevented, 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 alene-prevented, 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) is any event or condition that alone-could have prevented l
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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Clarifying Notes

The definition of SSFFs 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)(), (2)(2)(ii),
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 perforinance 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.

72 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 the
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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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-30 Match, 2001
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 qtr 1 3 2 1 1 2 0 1
2Q/98 3Q/98 4Q/98 Prev. Q
Indicator: Number of SSFs over 4 Qtrs 4
Threshold for PWRs
Green <5
White >5 . .
Yellow A Safety System Functional Failures
Red N/A
2Q/98 3Q/98 Quarter 4Q/98 Prev. Q
0
1
2
3
4
Indicator, 5
# SSFFs
6
7
8
9 Note: No Yellow or Red
10
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1 23 BARRIER INTEGRITY CORNERSTONE

2 The purpose of this cornerstone is 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 o 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 Iodine-
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 {uli/em
25  total lodine should use that measurement,

26

27  Data Reporting Elements

28  The following data are reported for each reactor unit:

29

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

31 equivalent Iodine-131, as required by technical specifications_at steadv state power, for |
32 each month during the previous quarter (three values are reported).

33

34 e Technical Specification limit
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Calculation

The indicator is calculated as follows:

) the maximum monthly value of calculated activity
unit value = - - RETIN 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, steadyv state is defined as com;ﬂums operation for at
ieast three c’fs s at a nower level that does not varv more than #5 percent

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.

Sampies raken using technical specification me"‘\odo?fwv when shutdown are uot reported.
However. sampies taken usine the technical specification methodologv at steadv state power more
frequentiv than required are 1o 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. {4 value of N/A s reported)

Llc ansees should use the most restrictive resulatory limit (e.¢., technical specifications {1S) or
¢ condition). H owe\ex if the most restrictive reculatory Himit 15 insufficient to assure plant
ey, then NRC Ads razve Letter % 10 apnplies. which states that imposition of
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NEI 99-02 Revision 1 DRAFT

1 Data Examples

Reactor Coolant System Activity (RCSA)

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 Activity uCi/gm i-131 Equivale 0.1 0.2 0.05 0.04 10005} 002 ]| 0.2 0.5 0.6 0.4 0.3 0.1
T.8 Limit 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

Reactor Coolant Activity

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 4

10
20
30

40
Indicator,
% T.S. Limit 50

60
70
80
90
100

ote: Yellow>100% Tech. Spec Limit
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REACTOR COOLANT SYSTEM LEAKAGE

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:

e 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 is 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.

Clarifying Notes

This indicator is recorded monthly and reported quarterly.

Normal steam generator tube leakage is 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.

| Ouniv Adi-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
I report is noted as N/A for that month._(A vaiue of N/A is reported}.
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Data Examples

Reactor Coolant System ldentified Leakage (RCSL)

0
10
20

Indicator,

% of T. S. Limit °0

100
110
120

30
40 -
50 -

70 -
80 -
90

94

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 %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
|
Data collected monthly, reported quarterly
|
Identifed RCS Leakage
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
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24 EMERGENCY PREPAREDNESS CORNERSTONE

The objective of this cornerstone is to ensure that the licensee is capable of implementing
adequate measures to protect the public health and safety during a radiological emergency.
Licensees routinely-assess-and-refine-their-emergeney-plansmaintain this capabilitv through I
Emergency Response Organization (ERO) participation in drills, exercises, actual events, training,
and subsequent problem identification and resolution. - raine i
plan-can- ‘f-fe -effectively *mp%emw} od-guring-an-emergenev—bril-and-evereise pe*"o FIRETES; E? {}
drill-partictpation- and reliah ﬂiﬁ, -af 4k aier: anrd-aotification-syster contribut e-i0-ren rsonable
Seya e e t : £ % R he Emercency

Pr eparednebs aer‘okma“ce indicators provide a quantitative ¢ indication of the icensee’s abilitv 10

implement adeguate measures to protect the public health and safetv. These performance
indicators create a licensee response band that aliows NRC oversioht of Emercency 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 ensite performance indicators mesitored-by-this-section |
are:

» Drll/Exercise performance (DEP},
« Emergency Response Organization Drill Participation {ERQO),
« 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:

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

|:# of timely & accurate classifica tions, notificati ons, & PARs from DE & AEs * during the previous 8 quarters } 100
X

The total opportunit ies to perform classifica tions, notificati ons & PARs during the previous 8 quarters

*DE & AEs = Dirills, Exercises, and Actual Events

Definition of Terms

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

o each expected classification or upgrade in classification-sheuvid-be-meluded
s each imtial notification of an emergency class declaration

¢ each mitial nottfication of PARs or change to PARS

° ch PAR developed

. ) ")
Timasdiantiogm imelo dag matifiang mastiadoy tivs oiadn ol ing
RO HOR IR BOHRTETT BF5-RGeTo TR S anSot

Iopnl ooy sarrpss ot oo tlagatyae Loy
TOCT Doy Sl et Go o i tie 5 Aoy

~ .

srcincoifiants T A aAn nt anratsanau.ehasc.initial AR o cnd. oo og.an

Lo LY 21 L»Jl (S 4% & 4 W P ) p.}c WG N :V \4) WAGNS T TTx 2 1 4 Sl BV O St ir 4 4 ) vy \al((;(l:\/., 17
b

1
T

P~

P ot ey i dy ne.nnd hoefinas Samtha.nlancifiontion ar TIAD o a
TN ..a' n\:ul;&zuuvn, (SRR S A¥F ke Soauy ERG 3 iy G b G v d it s atid 3y LA b g g G i v A N i S0 0 W

J
{os
7
.)

P PR Y
TS, T

oy vt
T

T -mvu [T v

o PAR-mchkiges-the-tnitigh-PAR-and-anv-RAR-change

Timely means:
e classifications are made consistent with the goal of 15 minutes once zvailable plant
parameters reach an Emergency Action Level (EAL)
e PARs are de~cleped made consistent within the coal of 15 minutes once data is
available ef-desa-aveitabiiy:
o offsite notlﬁcatlons are initiated Leesbal-eostaety within 15 minutes of event classification
and/or PAR development {s& cl" rifving notes)

Accurate means:

® it and iy Alageidl et
SRS g I AP Y b.uug.;;\.uu;\_

the approved plan and 1mplement1ng procedures {see clarifving notesk:
s mwa] notification form completed appropriate 1o the event 1o inchude (see clarifving

- (,iass of emergencv

- EAL number

- Description of emergengy
- Wind direction and speed
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- Whether offsite protective measures are necessary
- Potentiallv affected population and areas
-__Whether a release 13 taking place

- Date and time of declaration of emereency

- Whether the event is a dnll or actual event

- lant and/or unit as aoplicable

Clarifying Notes

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

As a minimum, actual emergency declarations and evaluated exercises are to be included in this
indicator. In addition, other simulated emergency events that the licensee formally assesses for
performance of classification, notification or PAR development spportunities—willmay be included
in this indicator (opportunities cannot be removed from the indicator due to poor performance).

The following information provides additional clarification of the accuracy requirements described
3. \)\/e

o It is understood that imitial notification forms are necotiated with offsite authorities. i the
approved form does not include these elements. thev n.eed 120t be added. Alternarelv, if
the form includes elements in addition to t.‘eev, those elements need not be assessed for
accuracy when derermining the DEP PT Tt is. however, expected that errors in such
additional elements would be critiqued and addz'essed- ?.m'oueh the corractive aciion

system.

o The descripuon of the event causing the classification mav be brief and need not include all
plant conditions, Ar some sites. the EAL number is the :ee"'m’w

o “Release” means a radiojosical release attributable to the emergency event.

= Ninor discrepancies in the windspeed and direciion provided on the emeraency
noitication form need not count as a missed notification onportunity provided the
discrepancy does not result in an incorrect PAR being provided.

The licensee shall s%—e—mldentlfy 1n advance drills, exercises and other performance enhanclng

mema-bu-must-ba avallable for NRC review. The licensee has thc 1af1tacc to mh,dc
opportunit 1f=\i the P sratistics as long as the drili {in whaieve* form} simulates the appropriate
level of inter-facility interaction, The criteria for suitable dritis/performance enhancing experiences

are provided under the FRO Drill Participation PI ciari_iwmtz notes

;’x-éf-i%l-- Yes-Rot-have to- mch G-t EREG- xaf‘&mes $e u@ -Sounted-in- *cili\ indieatar: A G 15 of
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Zthe-controlroom;
—the-Fechnical-Suppert-Center-{T56);
—the-Operations-Support-Center;

o I malise,

~ et

------ damage-control-teams;-and

S W . 4ol naatd 241
__C"ﬁrsrhogﬁ"« SrEMSNta- At eFHes:

Performance statistics from oOperating shift simulator iraining evaluations may be included in this
indicator only when the scope requires classification. Classification. PAR n™otifications 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 muitipie agencies to notifv, the notification is considered to be initiated when

contact ic made with the first agencv to transmit the initial notification information.

Simulation of notification to offsite acencies is allowed. It is not expected that State/local
avencies he available 1o support all drilis conducted by hicensees, The drilt should reasonabliv

simuilate the contact and the pariicinanis should demonstrate their ability to use the squipment,

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. The 15-
minute goal should not be interpreted as providing a grace period in which a licensee may attempt
to restore plant conditions and avoid classifying the emergency.

{f an event has cocurred that resubted in an emergency classification where no EAL was exceeded.
the incoirect classification should be considered a missed opportunity. The subsequent notification
should be considered an opportunity and evaluated on its Own IneTHs,

Durine drill nerformance. the ERQO mav not alwavs classify an event exactly the way that the
scenario soecifies, This could be due to conservative decision makine. Emergency Director
sudement call. or a simulator driven scenario that has the potential for multiple “forks’, Situations
can anise in which assessment of classification opnortunities is subjective due to deviation from
the expecied scenario path. In such cases. evaiuators should document the rationale supporting
their decision for eventual NRC inspection. Evaluators must determine if the classification was
appropriate 1o the event as presented 10 the participants and in accordance with the approved
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emercency plan and implementing procedures.

H

if the expected classification level is missed because an EAL is not recognized within 15 minutes
of availability, bu a subsequent EAL for the same clasvbm*mg level is subsequentlv recognized.
the subseguent classification is not an opportunity for DEP statistics. The reason that the
classification 1S not an opportunity is that the approoriate classification level was not attzined in a
imelv mannes.

Failure o approprately classifv an even: counts as oulv one failure: This is because notification of
the classification, development of any PARs and PAR notification are subsecuent actions 1o
classification.

The nomfication associated with a PAR is counied separatelv. e ¢ an event tricuering a GE
classification would represent a total of 4 opportunities: 1 for classification of the GE. 1 for

notification of the GE te the State and/or local government authorities, 1 for development of &
PAR and 1 for notification of the PAR.

If PARs at the SAE are in the site Emercency Plan thev could be counted as onnortunities,
However, this would only be appropriate where aqee nent and decision making is involved m
development of the PAR. Automatic PARs with little or no assessment required would not be an
appropriate contributor 1o the Pi. PARs fimited 1o livestock or crops and no PAR necessary
decisions are also not appropriate, '

Dose assessment and PAR development are exneﬂfed 10 be made prompilv following indications
that the condinions have reached a threshold in accordance with the licensee’s PAR scheme, The
15 minute coal from data availability is a reasonable ner:cd of time 1o deveiop or expand a PAR,
Piant conditions, metecrclogical data. field monitoring data. and/or radiation monitor data should

provide sufficient information 1o determine the neeu io change PARs. If radiation monitos
readings provide suilicient data for assessients. it is not appropriate 1o wait for field monitoring
10 become available 1o confirm the need to expand the PAR. The 15 minute goal should not be
mrery eLe as providing a grace period in which the licensee mav aitempt t¢ resiore conditions
and avoid makine the PAR recommen ndation.

ifa licensee discovers after the fact (sreater than 15 minutes) that an event or condition had

exisied which e\cceeded an EAL. but no emergency had been declared and the EAL is no longer

exceeded at the time of discoverv, the following applies:

o Ifthe mdxeau of the event was not available to the operator. the even: should not be
emiuatea for Di DUrpOSES.

o iithe indication of the event was available to the operator but not recognized. it should be
consi de ed an unsuccessful classification onportunity,

e In either case described above, noufication should be performed in accordance with NUREG-
%022 and not be evaluated as notification opportunities.
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Data Exampl

Emergency Response Organization
Drill/Exercise Performance

NEI 99-02 Revision 1 DRAFT
=30 March, 2001

Indicator expressed as a percentage of Opportunities to perform,

] ] | I 3QU96 4Q/96 197 2Q/97 3Q/97 4Q/97 1Q/98 2Q/98 3Q/98 4Q/98
Successful Classifications, Notifications 8 PARs over qtr 0 0 11 11 0 8 10 0 23 11
Opportunities to Perform Classifications, Notifications, & PARs in gtr 0 0 12 12 0 12 12 0 24 12
Total # of succesful Classifications, Notifications, & PARs in 8 qtrs 40 63 74
Total # of opportunities to perform Classification, Notifications & PARs in 8 gtrs 48 72 84

{ ] ] 2Q/98 | 3Q/98 | 4Qu98

83.3% 87.5% 88.1%

Classifications, Communications & PARs| I ]

EP Drlli/Exercise Performance
100%
90%
5
E 80%
-]
E
70%
60%
20/98 3098 Quarter 4oy

Prev. Q
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EM:ERGENCYhRESPONSE ORGANIZATION DRILL PARTICIPATION

Purpose

This indicator tracks the participation of kev members of the Emergency Response Organization
in performance enhancing experiences. and through linkage to the DEP indicator ensures that the
risk sienificant aspects of classification, notification. and PAR development are evaluated and
inchd ed i "’16 Pl process. ThlS 1nd1cator measures the percentage of key ERO members who
sficiensy-enhancing gxperiences such as dills,
EXercises, Fanung-apporit h&&x, or in an actual event.

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 drill, 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 claritving 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 qrts
Total number of Key ERO Members

x 100

Definition of Terms

Key ERO members are those who fulfill the following functions:
. 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

« Senior Manager - Management of plant operations/corporate resources
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NEI 99-02 Revision 1 DRAFT
-39 March, 2001
» 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

Clarifying Notes

When the functicns of kev ERQ members include classification. nornfication. or PAR
opportunities. the success rate of these opnortunities must contribute 1o Diill/Exercise
Performance (DEP) statistics for participation of those kev ERQ members to coniribute to ERQ
Drili Participation.

The licensee may designate drills as not contributing to DEP and. if the drill nrovides a
periormance enhancing experience as described herein. those kev ERO members whose functions
de not involve classification, notification or PARS mav be oiven credit for ERQO Diill
Participation. Addivonally, the licensee mav designate elements of t? diilis not contributing io
DEP {e.8.. classifications will not contribute but notifications will contribute to DEP.Y In this
case. the participation of all kev ERQ members. except those associazed with the non-contributing
elements. mav contribute to ERO Drill Particination. The licensee must document such
cesignations.in advance of drill performance and make these records available for NRC
inspection.

.............

used for thls mdlcator. 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 Pgreparedness 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.

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.
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if a verson is assigned to more than one key position, it is expected that the person be counted in
the denoninator 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 i both

I8 S.

When a kev ERO member changes from one kev ERQ position to a different kev ERG position
with a skill set similar to the old one. the last drill/exercise participation may count. if the skiil set
for the new position is sienificantly different from the old position then the previous particination
wouid not count,

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.

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 seneral. a drill does not have to include ail ERQ facilities to be counted in this indicator. A
drill is of adeauate scope if it reasonablv simulates the interaction between one or meore of the
followine faciities. as would be expected 10 occur during emergencies:

e the control room,

the Technical Support Center {TSCH,
he Onerations Supnaort Center,

the Emersency Operatiens Facilitv {EQF),
Geld monitonng eams.

damaue conirol teams, and

offsite covernmental authorities.

L]
ot

e o o o
oh oo
&

The licensee need not develon new scenarios for each drill or each team. However, 1t 1s expected
that the licensee will maintain a reasonabic fevel of confidentialitv so asto ensure the drifi is a
verformance enhancing experience. A reasonable level of confidentiality means that some scenatio
information could be inadvertently revealed and the drill remain 2 vahid performance enhancing
experience. 11 is exnecied that the licensee will remove from drill performance statistics any
opportunities considered to be compromised. There are manv processes for the maintenance of
scenario confidentialitv that are eenerallv successful, Examples mav include confidentiality
siatements on the sicned attendance sheeis and speken admonitions by drill controllers. Exampies
of practices that mav challenge scenario confidentialitv include drilf controllers or evaluators or
mentors, who have scenario knowledge becoming participants in subsequent uses of the same
scenarnios. and use of scenarig reviewers as participants,
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NEI 99-02 Revision 1 DRAFT

30 March, 2001
Data Example
Emergency Response Organization (ERO) Participation
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/levent 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%

| I

Thresholds

Green >80%
White <80%
Yellow <60%
No Red Threshold

ERO Key Personnel Participation

100%

90% {»

80%

Indicator

70%

60%

50%
2Q/98

3Q/98

Quarter

4Q/98

Prev. Q
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ALERT AND NOTIFICATION SYSTEM RELIABILITY

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 regulariv
scheduled tesis.

Indicator Definition

The percentage of ANS sirens that are capable of performing their function, as measured by
periodic siren testing in the previous 12 months.

Periodic tests are the regularly scheduled tests {documented in the licensee’s test plan or

(e.g., silent, growl, siren sound test). Tests performed for maintenance purpcses should not be
counted in the performance indicator database.

Data Reporting Flements

The following data are reported: {see_clarifving notes)

e the total number of ANS siren-tests during the previous quarter
o 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 gtrs

; X : x 100
total number of siren - tests in the previous 4 qtrs

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.

Clarifying Notes

The purpose of the ANS PI is to provide a uniform industry reporting availebiiisy approach and is
not intended to replace the FEMA Alert and Notification reporting requirement at this time.
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Data Example

Alert & Notification System Reliability

98.0%
96.0%
94.0%
92.0%
Indicator80.0%
88.0%
86.0%
84.0%
82.0%
80.0%
2Q/98

3Q/98

Quarter

4Q/98

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

Number of succesful siren-tests in the qtr 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 gtrs 193 195 201 204

Total number of sirens tested over 4 qtrs 200 200 205 210
2Q/98 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%

Prev. Q
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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 cornerstone. 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:

e 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

e 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:
o Technical specification high radiation area (>1 rem per hour) occurrences

e Very high radiation area occurrences
e Unintended exposure occurrences
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Data Reporti_ng Elements

The foHtewsng data listed below are reported for each site_ For multipie unit sites. an QCCurIence at

one unit is renoried identicaily as an mow for each unit. However. the occurrence s onlv ¢ r‘*ed
once acainst the site-wide threshold v

e The number of technical specification high radiation area (>1 rem per hour)
occurrences during the previous quarter

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

o 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 Radiation Area (> 1 rem per hour) Occurrence - A
nonconformance (or concurrent® nonconformances) w1th techmcal spec1ﬁcat10ns- {or-compar abse
pro c‘lS).O'R‘w ¥ Eicea-:set procedures-i

spemﬁcatlon hlgh radiation areas (>1 rem per hour) that results in the loss of rad1010g1ca1 control
over access or work activities within the respective high-radiation area (>1 rem per hour). For
hsszn radiation areas {>1 rem per hour}. this PI does not include nonconformance with licensee-

nitiated controls that are bevond what is required by technical specifications and the comparable
nrovisions in 10 CFR Part 2(

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.

e “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.

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

"~ Concurrent” mcans thal the nonconformances occur as a resull ol the same cause and m a commen fimeframe,

" Or comparable provisions in licensee nrocedures if ihe technical specifications do not include provisions for high
x&(ﬂahon Arcas.
* Ingludes 10 CFR 20 820 1601, (by. (o and () and $20,1992(b),
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Examples of occurrences that would be counted against this indicator include;

e Failure 10 post an area as reguired bv technical specifications,
¢__-a-Ffailure to secure an area against unauthorized access,
¢__a-Ffailure to provide a means of personnel dose monitoring or control required by technical

specifications,
@ ?ajéure to 'nain ain administrative comrﬂl over a kev 1o a barrier lock as required by technical

e _-Asn %caJ occurrence involving unauthorized or unmonitored entry into an area.

Examples of qccurrences that are not counted mnclude the foliowing:

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

® ceurrences associated with isclated equinment failures. This mieht include. for example
discovery of a burnt-out light. where flashing Hehts are used as a technical specification
controi ror access, or a fatlure of a lock. hinge. or mounting bolts, when a barrier is checked
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” is 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 1 meter from a radiation source or 1 meter from any surface that
the radiation penetrates

e “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.

Urzzntended Exposure Occurrence A smgle oceurrence of the degradatlon or failure of one or
d

w) s sy o ~osandian s g sdan £ ”\ crs Aenon ceigarin Dengen a clvaeria g e
\l\r \.-\;\um». TR LE EEEXSEEER NS A SR B W g v P .he\ SOSE-CHESHG o+ ._).uu.\f.v SECHTFOReS:

f' owing are exampies of an occurrence of degradation or failure of 2 radiation safetv barrier

o failure 1o 1denufv and post a radiolouical area
. faiiure O ‘.,mememzﬁ-q«ﬂred physical controls over access 1o a radiological area

CPresuming that ihe equipment is subiject 10 8 rouiine inspeclion or prevenialive mainienanece
provram. that the cccurrence was indeed isolated. and thar the ecausal condition was corroctod
promoily upon identificazion.
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e failure to survev and idensify radiological conditigns
failare to train or instruct workers on radiclogical conditions and radiological work controls
e failure to implement radiciogical work controls {e.g.. as part of a radiation work permui}

An occurrence of the desradation or faidure of one or more radiation safetv barriers is only

counted under this indicator if the occurrence resulted in unintended occupational exposure(s)

equal to or exceading anv of the dose criteria specified in the table below. The dose criteria were
selected to serve as “screening criteria,” only for the purpose of determining whether an

accurrence of deoradation or failure of a radiation safetv barrier s‘qovid be counted under this

indicator. The dose criteria should not be aken 10 represent levels of dose that are “risk-
sionificant.” In fact. the dose criteria selected for screening purposes in this indicator ars

venerailv at or below dose levels that are required by recylation to be monitored ot 1o be 1o

reported to the NRC as occupational dose records.

Table: Dose Values Uised as Screening Criferia to ldentifv an Unintended Exposure

Occurrence in the Gecunational Exposure Control Effectiveness P

294 of the stochastic Bmit in 10 CFR 20,1201 on total effective dose equivalent. The 2% value is

0.1 rem,

14 %% of the non-stochasiic limits in 10 CFR 20,1201, The 10% values are_as follows:
S rem the sum of the deep-dose equivalent and the commitied dose equivalent to

anv individual orean or fissue

1.5 rem the lens dose equivalent to the lens of the eve
3 rem t“ shaliow-dose equivalent to the skin or anv extremityv. other than dose

oceived from a disgrete radigactive particle

20% of the hmits x u ('FR 20,1207 and 20 1208 on dose o mnors. and declared pregnant

women, The 20% vaiue 80,1 rem,

10074 of the itmt on shallow-dose equivalent from a discrete radioactive pargicle. The current

o R . . .
Mo s cnborin.g

sacoctablchad.ai laueiz.dapmiad. fto.boras 211t sdontifahlie based.amandiaagio:
[ R AWRER AW AT LRk N i i 4y i SO ST i Ry S 29400 VR VA B A CR IS VR SO B AR S R o 4 SO FORGE BRI 2 A S vran v L L R S
? v
- is a4 . M % I8 ] « s )
SRR TLNNN G Tloodmem mrtama.choan b mnt. batalan.to sanvacont. dauvala.af.dace.thatr.ara. e el
RZR b G O A SEU S N S LR S e SN T LIRS S oS- R QRS (RSB S0 ¥ o S R Yo g e Su e re L s {o it = AL S 2 22
Lot 7 T oo # wiim neosrarsacodds: ni e bhadosts daea taviain tlhat cen cacasieadd b
LIRS TR TTE AR n. \J u.va (1272 u. SRR e y u» ST OUATT VT AT ST L VW TOTWTTIUN e vy TR
. ‘ .
P P R A - BT LY. chisnpies wosmmanind £ 4ty NI n g o tenganid Aenga soameieds
u\.._.g S N R B e e RN S L T I v S E \_,\.su;-\u TR O GTTOT Ga S T T AN BT O 'vkt}_/(ml.);l.w (WA Lo a S S A N

19 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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3___v1a the use of alarm setpoints for personnel dose monitoring dev1ces, or
e __bv other means, as specified by the licensee.

1t is incumbent upon the licensee to specifv the method(s) being used to administrativelv control
dose. Sueh-Aan administrative dose guideline set by the licensee is not a regulatory limit and does
not, in itself, constitute a regulatory requirement. A revision {¢.an administ'a,x\ ¢ dose wuideline(s)
during iob performance is acceptable (with regard i¢ this PI i conducted in accordance with
plant procedures or programs.

i a specific tvpe of expesure was not anticipated or specificaliv inciuded as part of job planning or
controls. the tull amount of the dose resulting from that tyne of exnosure shqu d be considered as
“unintended” in making a comparison with the criteria in the P1. For example. this might include
Committed Eftective Dose Equivalent (CEDE), Committed Dose Equivaient {CDEY. or Shallow
Dgse Equivalent {SDE).

Clarifving Notes

An 9Qccurrences (or concurrent occurrences} that potentially meet the definition of more than
one element of the performance indicator will only be counted once. In other words, an
occurrence {or_congurrent occurrences} will not be double-counted (or triple-counted) against the
performance indicator. If two or more individuals gre exposed in a single occurrence, the
occurrence is onlv counted gnce,

5

Radiography work conducted at 2 plant under another licens e s 10 CER Part 34 license is
generaily outside the scope of this PI. However, if a Part 50 licensee opis to establish additiona
radiological controls under its own program consistent with technica! specifications or compar a‘tm
provisions in 10 CFR Part 20, then a non-conformance with such additioral controls or

uniniended dose resulting from the non-conformance shall be evaluated under the criteria in the
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Data Example

Occupational Exposure Control Effectiveness

-

132

Quarter 3Q/95 | 4Q/95 | 1Q/96 | 2Q/36 | 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 4] 0 0 0 0 0 0 0
Number of very high radiation area occurrences
during the quarter Q 0 0 0 0 0 1 0 1 0 0 "] 0 0 0
Number of unintended exposure occurrences
during the quarter 1 0 0 0 0 0 [ 0 0 [ 0 0 0 1 0
Reporting Quarter 2Q/96 | 3Q/96 | 4Q/96 | 1Q/97 | 2Q/97 | 3@/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 20/98 3Q/98  Quarter 4098 Prev. Qrtr
White >2 0
Yellow >S5 3
No Red Threshold )

3

4

S

6

# Occurrences 7
in4qtrs

8

9
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2.6 PUBLIC RADIATION SAFETY CORNERSTONE

RETS/ODCM RADIOLOGICAL EFFLUENT OCCURRENCE |

Purpose

To assess the performance of the radiological effluent control program.

Indicator Definition

Radiological effluent release occurrences per site that exceed the values listed below:

Radiological effluent releases in excess of the following values:

Liquid Effluents Whole Body 1.5 mrem/qtr
Organ 5 mrem/qtr

Gaseous Effluents Gamma Dose 5 mrads/qgtr
Beta Dose 10 mrads/qtr
Organ Doses from 7.5 mrems/qtr
I-131, I-133, H-3
& Particulates

Note:

(1) Values are derived from the Radiological Effluent Technical Specifications (RETS) or similar
reporting provisions in the Offsite Dose Calculation Manual (ODCM), if applicable RETS
have been moved to the ODCM in accordance with Generic Letter 89-01.

(2) The dose values are applied on a per reactor unit basis in accordance with the RETS/ODCM.

(3) For multiple unit sites, allocation of dose on a per reactor unit basis from releases made via
common discharge points is to be calculated in accordance with the methodology specified in
the ODCM.

Data Reporting Elements

Number of RETS/ODCM Radiological Effluent Occurrences each quarter involving assessed dose
in excess of the indicator effluent values.

Calculation

Number of RETS/ODCM Radiological Effluent Occurrences per site in the previous four
quarters.

Definition of Terms

A RETS/ODCM Radiological Effluent Occurrence is defined as a release that exceeds any or all
of the five identified values outlined in the above table. These are the whole body and organ dose
values for liquid effluents and the gamma dose, beta dose, and organ dose values for gaseous
effluents.
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Clarifying Notes

The following conditions do not count against the RETS/ODCM Radiological Effluent
Occurrence:

Liquid or gaseous monitor operability issues

Liquid or gaseous releases in excess of RETS/ODCM concentration or instantaneous
dose-rate values

Liquid or gaseous releases without treatment but that do not exceed values in the table

Not all effiuent sample {e.¢.. composite sample analvsis resulis are required to be finalized at the

fime of submittine the guarterly PI reporis. Therefore, the reports should be based upon the best-

-ailable data. 1f subsequentiy available data indicates that the number of occurrences for this Plis

.

d t erent than that reported. then the report should be revised, alone wiih an explanation regarding

the basis

for the revision.
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Data Example
RESTS/ODCM Radiological Effluent Indicator
Quarter 3Q/97 4Q/97 1Q/98 2Q/98 3Q/98 4Q/98 Prev.Q |
Number of RETS/ODCM occurrences in the gtr 1 0 0 1 0 0 1
2Q/98 3Q/98 4Q/98 Prev. Q
Number of RETS/ODCM occurrences in the previous 4 gtrs 2 1 1 2
RETS/ODCM Effluent Occurrences
Quarter
2Q/98 30/98 4Q/98 Prev. Q
0 A ,

Indicator,

# of Occurrences

3
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2.7 PHYSICAL PROTECTION CORNERSTONE

Performance indicators for this cornerstone were selected to provide baseline and trend
information needed to evaluate each licensee’s physical protection and access authorization
systems. The regulatory purpose is to provide high assurance that these systems will function to
protect against the design basis threat of radiological sabotage as defined in 10 CFR Part 73. Asa
surrogate to any engineered physical security protection system, posted security officers provide
compensation when a portion of the system is unavailable to perform its intended function. The
performance indicator value is not an indication that the protection afforded by the plant’s
physical security organization is less than required by the regulatory requirements.

An effective access authorization (AA) system minimizes the potential for an internal threat.
Basic elements of this program are the personnel screening program, the fitness-for-duty (FFD)
program and the continual behavior observation program (referred to as CBOP). When there has
been a programmatic failure or significant degradation in the AA system, the licensee is required
to take corrective action and report the event to the regulator. These reportable events are the
basis for the performance indicators (PI) that are used to monitor program effectiveness.

There is one performance indicator for the physical protection system, and two indicators for
access authorization. The performance indicators are assessed against established thresholds
using the data and methodology as established in this guideline. The NRC baseline inspections
will validate and verify the testing requirements for each system to assure performance standards
and testing periodicity are appropriate to provide valid data.

Performance Indicators:

The three physical protection performance indicators are:

1. Protected Area Security Equipment Performance Index,

2. Personnel Screening Program Performance, and

3. Fitness-for-Duty (FFD)/Personnel Reliability Program Performance.

The first indicator serves as a measure of a plant’s ability to maintain equipment—to be available
to perform its intended function. When compensatory measures are employed because a segment
of equipment is unavailable—not adequately performing its intended function, there is no security
vulnerability but there is an indication that something needs to be fixed. The PI provides trend
indications for evaluation of the effectiveness of the maintenance process, and also provides a
method of monitoring equipment degradation as a result of aging that might adversely impact
reliability. Maintenance considerations for protected area and vital area portals are appropriately
and sufficiently covered by the inspection program.

The remaining two indicators measure significant programmatic deficiencies in the access and
trustworthiness programs. These programs verify that persons granted unescorted access to the
protected area have satisfactorily completed personal screening and, as a result, are considered to
be trustworthy and reliable. Each indicator is based on the number of reportable events, required
by regulation, that reveal significant problems in the management and operation of the licensee’s
access authorization or fitness-for-duty programs.
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PROTECTED AREA (PA) SECURITY EQUIPMENT PERFORMANCE INDEX

Purpose:

Operability of the PA security system is necessary to detect and assess safeguards events and to
provide the first line of the defense-in-depth physical protection of the plant perimeter. In the
event of an attempted encroachment, the intrusion detection system identifies the existence of the
threat, the barriers provide a delay to the person(s) posing the threat and the alarm assessment
system is used to determine the magnitude of the threat. The PI is used to monitor the
unavailability of PA intrusion detection systems and alarm assessment systems to perform their
intended function.

Indicator Definition:

PA Security equipment performance is measured by an index that compares the amount of the
time CCTVs and IDS are unavailable, as measured by compensatory hours, to the total hours in
the period. A normalization factor is used to take into account site variability in the size and
complexity of the systems.

Data Reporting Elements:

Report the following site data for the previous quarter for each unit:

o Compensatory hours, CCTVs: The hours (expressed to the nearest tenth of an hour)
expended in posting a security officer as required compensation for camera(s) unavailability
because of degradation or defects.

e Compensatory hours, IDS: The hours (expressed to the nearest tenth of an hour) expended in
posting a security officer as required compensation for IDS unavailability because of
degradation or defects.

e CCTYV Normalization factor: The number of CCTVs divided by 30. If there are 30 or fewer
CCTVs, a normalization factor of 1 should be used.

e IDS Normalization factor: The number of physical security zones divided by 20. If there are
20 or fewer zones, a normalization factor of 1 should be used.
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Calculation

The performance indicator is calculated using values reported for the previous four quarters. The
calculation involves averaging the results of the following two equations.

IDS Compensatory hoursin the previous 4 quarters

IDS Unavailability Index = —
IDS Normalization Factor x 8760 hrs

CCTV Compensatory hoursin the previous 4 quarters

CCTV Unavailability Index = —
CCTV Normmalization Factor x 8760 hrs

IDS Unavilabi lity Index + CCTV Unavailability Index
2

Indicator Value =

Definition of Terms

Intrusion detection system (IDS) - E-fields, microwave fields, etc.
CCTV - The closed circuit television cameras that support the IDS.
Normalization factors - Two factors are used to compensate for larger than nominal size sites.

—  IDS Normalization Factor: Using a nominal number of physical security zones across the
industry, the normalization factor for IDS is twenty. If a site has twenty or fewer intrusion
detection zones, the normalization factor will be 1. If a site has more zones than 20, the
factor is the total number of site zones divided by 20 (e.g., 50 + 20 =2.5).

~ CCTV Normalization Factor: Using a nominal number of perimeter cameras across the
industry, the normalization factor for cameras is 30. If a site has thirty or fewer perimeter
cameras, the normalization factor is 1. If a site has more than 30 perimeter cameras, the
factor is the total number of perimeter cameras divided by 30 (e.g., 50 + 30 = 1.7).

Note: The normalization factors are general approximations and may be modified as
experience in the pilot program dictates.

Compensatory measures: Measures used to meet physical security requirements pending the
return of equipment to service. Protected Area protection is not diminished by the use of
compensatory measures for equipment unavailability.

Compensatory man-hours: The man-hours (expressed to the nearest tenth of an hour) that
compensatory measures are in place (posted) to address a degradation in the IDS and CCTV
systems. When a portion of the system becomes unavailable—incapable of performing its
intended function—and requires posting of compensatory measures, the compensatory man-hour
clock is started. The period of time ends when the cause of the degraded state has been repaired,
tested, and system declared operable.

If a zone is posted for a degraded IDS and a CCTV camera goes out in the same posted area , the
hours for the posting of the IDS will not be double counted. However, if the IDS problem is
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corrected and no longer requires compensatory posting but the camera requires posting, the hours
will start to count for the CCTV category.

Equipment unavailability: When the system has been posted because of a degraded condition
(unavailability), the compensatory hours are counted in the PI calculation. If the degradation is
caused by environmental conditions, preventive maintenance or scheduled system upgrade, the
compensatory hours are not counted in the PI calculation. However, if the equipment is degraded
after preventive maintenance or periodic testing, compensatory posting would be required and the
compensatory hours would count. Compensatory hours stop being counted when the equipment
deficiency has been corrected, equipment tested and declared back in service.

Clarifying Notes

Compensatory posiing:

e _The posting for this Pl is onlv for the protected area perimeter. not vital area doors or other
piaces such posting mav be required.

e Postings for IDS seements for faise alarms in excess of security vrooram limits would be
counted i the P1

Fasu S

® Some postings are the result of non-gquipment {ailures, which may be the result of
test/maintenance conditions. For example. in a situation where a nart of the IDS is taken out-

of-service to check a condition for 2 small number of false alarms, but not in excess of security

program talse alarm limits. The test results in a sensitivitv adjustiment but the equinment is
operable on restoration. so the compensatory hours for this “precautionary” measure weould
not count. I there has been no equipment malfunction and the svstem would still have
alarmed during intrusion (stit! capable of performing its intended function). then the
compensarory hours that were established as part of the activity would not be comfed Ifthe

T4

sguipment 1s deternuned to have malfunctioned it is noi operable and maintenance/repair is
reguired. the hours would count.

e Compensatory hours expended 1o address simultanecus equipment pro ie 15 (1DS & COT

xXP
afe counted beelming with the initial piece of equipment that required compensatory hours,
Wher this first piece of equipment is returned to service and no longer Tequires compensaiory

measures. the second covered piece of equipment carries the hours., fone IDS zone Is
3t covered by more than one compensatory post. the total man-houss of
COMNENSEIOy action are to be cous z’r@d If muitipte IDS zones are covered by one

® DS equipmient issues that do not require compensatory hours would not be counted

® The Pi metric is based on expended compensatory hours and starts when the IDS or CCTV is

actuaily posted. There are no "fault exposure hours” or other consideration bevond the actual

physical compensarory posting. Also. this indicator onlv uses compensatory man-hours to
provide an indication of CCTV or IDS unavailability, Ifa Pan-Tilt-Zoom (PTZ) camera or
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Other naturally occurring conditions that are beyond the control of the licensee, such as damage
or nuisance alarms from animals are not counted.

Independent Sr\ t Fuel Storaee Installations {ISFSIs): This indicator does not include nrotective
measures associated with such instalations.

Intended function: The ability of a component to detect the presence of an individual or display
an image as intended by manufacturer’s equipment design capability and/or as covered in the PSP.

Onerational support; E-fields or equivaient that are taken out of service 10 support p}anf
operations and are not equipment failures but are compensatoniy posted do not count for this Pl

Scheduled equipment upgrade:

¢ __In the situation where system degradation results in a condition that cannot be corrected under
the normal maintenance program (e.g., engineering evaluation specifies the need for a
system/component modification or upgrade), and the system requires compensatory posting,
the compensatory hours stop being counted #or toward the PI for those conditions addressed
within the scope of the modification after such an evaluation has been made and the station
has formally initiated 2 comunitment in writing with descriptive information about the upgrade
pian including scope of the prolect, anticipated scbeduib, and expected expenditures. This
formallv initiated upgrade 1s the vesult of established work practices o design fund. procure,
install and test the project. A note should be made in the comment section of 'ane P submittai
thai the compensatory noum are being excluded under this provision ¥
settor- Compensatory. hour counting resumes when the upgrade 1s complete and operating a

3T

mtended as determined by Q‘:e requirements for sien-cff. Reasonableness should be anoned
with respect 1o a tustifiable lencth of time the compensatory hours are excluded from the PL

#  Forthe case where there are a few particulasiy iroubling zones that resuif in formal indtiation

of an entire svstem uperade for all zones. countine compensatory iours would stop only for
zones oui of service for the upgrade. However, if subsequent failures would bave been
o"eve'neﬂi by ti e nianned uperade those wouid also be excluded from the count, This
exchusion apphes recargiess of whether the fatlures are in a zone that precipitated the upgrade
action or not, as long as thev are in a zone that will be affected by the upgrade. and the

Yieveree g 1Rr P ravantas #F Lol
ungrade wouid bave prevenied the failure,

Preventive maintenance:;

¢__Scheduled preventive maintenance (PM) on system/equipment/component to include
probability and/or operability testing. Includes activities necessary to keep the system at the
required functional level. Planned plant support activities are considered PM.

¢ __If duning preventive maintenance or testing, a camera does not function correctly, and can be

compensated for by means other than posting an officer, no compensatory man-hours are
counted.
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e Predictive maintenance is treated as preveniive maintenance. Since the equipment bas not
failed and remains canable of performing its intended securitv function.
performed in advance of its actual failure is preveniive, 1t is notthe intent to crealea
disincentive to performing maintenance o ensure the security systems perform at their peak
reliabilitv and capability,

Mg amdinatore dons smt Zonlin do cnentand g e veimo omroprnt o svoatty Yanrdmenman A agns Sies amt Lol
ROTTOUOTOUTTET U0 DT TG I/-\)LV&-L A "x\"b-"vll\¢\7 udovvul&v\.‘ TV LLTe Tatin ,./u L= ~’p\ﬂ~u T OoT

Sinrnren Smctalintineme (FQRCTAN
[=2 30 LL—V AXESTRATTLINT DT AL A.).L~J/.

Scheduled system upgrade: Activity to improve, upgrade or enhance system performance, as
appropriate, in order to be more effective in its reliability or capability.
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Data Example

NEI 99-02 Revision 1 DRAFT
-20 March, 2001

Protected Area Security Equipment Performance Indicator

0.05

0.10

Indicator

0.15

0.20

147

Quarter 2Q/97 3Qr97 4Q/97 1Q/98 2Q/98 3Q/98 4Q/98 Prev. Q
IDS Compensatory Hours in the gtr 36 48 96 126 65 45 60 55
CCTV Compensatory Hours in the qtr 24 36 100 100 48 56 53 31
IDS Compensatory Hrs in previous 4 gtrs 306 335 332 296 225
CCTV Compensatory Hrs in the previous 4 qtrs 260 284 304 257 188
IDS Normalization Factor 1.05 1.05 1.05 1.05 1.1 1.1 1.1 1.1
CCTV normalization Factor 1.2 1.2 1.2 1.2 1.3 1.3 1.3 1.3
IDS Unavailability Index 0.033268| 0.034765| 0.034454] 0.030718] 0.02335
CCTV Unavailability Index 0.024734] 0.024939] 0.026695] 0.022568| 0.016509
2Q/98 3Q/98 4Q/98 Prev. Q
Indicator Value 0.03 0.03 0.03 0.03 0.02
PA Security Equipment Indicator
20/98 a/es Quarter 4098 Prev.Q
0.00
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IFERSONNEL SCREENING PROGRAM PERFORMANCE

Purpose:

The screening program performance indicator is used to verify that the unescorted access
authorization program has been implemented pursuant to 10 CFR §§ 73.56 & 73.57 to evaluate
trustworthiness of personnel prior to granting unescorted access to the protected area. The
screening program includes psychological evaluation, an FBI criminal history check, a background
check and reference check. The program should be able to verify that persons granted unescorted
access to the protected area have satisfactorily completed personal screening and, as a result, are
considered to be trustworthy and reliable.

Indicator Definition

The number of reportable failures to properly implement the regulatory requirements.

Data Reporting Elements

The number of failures to implement requirement(s) of 10 CFR Part 7356 and 73.57 that were
reportable during the previous quarter under 10 CER Part 73 Appendix G.

Calculation:

The indicator is a summation of the values reported for the previous four quai‘ters.

Definition of Terms:

Reportable event: - a failure in the licensee’s program that requires prompt regulatory
notification. This is in contrast to a loggable event, which is not considered significant.

Clarifyving Notes:

s T e oo ot S ndan d o many s sasyaeea ol ovenia et rag it o B T o T P VO Y]
LAY IV X AR AT A W ) OARTSTTTAO T ETOTU O TG l—" § B S L S AL O R R Y A R L & [ A S AW S A W i A W .k/ \:Dl Wit \)!/VI 42 ) l:" oy
wrended

The oniv reportabie event is that defined in the Pl - "a failure in the licensee's program that

requires nrompt resulatory notification.” If vou are not required to make a one-hour report
concernine a sionificant failure to meet regulation it is not included for P purposes. This indicator
nravides a measure of the effeciiveness of procrammatic efforis 1o implement reguiatory
requirements oytlined in 10 CFR 8§ 73.56 and 73.57 only and does not apply to the rest of Part
73 It does not include anv reporiable events that result from the program operating as intended.
For examoie. if a backeround investivation reveals a significant event coneermng a contract
warker but unescorted access had not been granted and proper action was taken. this dogs not

1

count as & data reporting element. 1t is not a failure to implement the requirements because the
Ay 1 1

Where a programmatic failure affected multipie sites, the instance is reported for each affected
unit at each affected site.
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NEI 99-02 Revision 1 DRAFT

30 Margh, 2001
1  Data Examples
Personnel Screening Program indicator
Quarter 2Q/97 3Q/97 4Q/97 1Q/98 2Q/98 3Q/98 4Q/98 Prev. Q
10 CFR §73.56 One Hr Reports 0 1 3 0 1 1 0 0
Reportable Events in previous 4 qtrs 2Q/98 3Q/98 4Q/98 | Prev.Q
5 5 2 2
Thresholds
Green <2
White >2
Yellow >5
Personnel Screening Program Performance

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

0 4

1

2

3

# Reportable Events 4 -

5 .

6

7 4

8
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FITNESS-FOR-DUTY (FFD)/PERSONNEL RELIABILITY PROGRAM PERFORMANCE

Purpose:

The fitness-for-duty/personnel reliability program performance indicator is used to assess the
implemented program for reasonable assurance that personnel are in compliance with associated
requirements, 10 CFR Part 26 and § 73.56, to include: suitable inquiry, testing for substance
abuse and behavior observation. This trustworthiness and reliability program is designed to
minimize the potential for a person’s performance or behavior to adversely affect his or her ability
to safely and competently perform required duties.

Indicator Definition

The number of reportable failures to properly implement the requirements of 10 CFR Part 26 and
10 CFR 73.56.

Data Reporting Elements:

The number of failures to implement fitness-for-duty and behavior observation requirements,
reportable during the previous quarter.

Calculation:

The indicator is a summation of the values reported for the previous four quarters.

Definition of Terms:

Reportable event: a failure in the licensee’s program that requires prompt regulatory notification.
This is in contrast to a loggable event, which is not considered significant.

Clarifying Notes:

This indicator provides a measure of the effectiveness of programmatic efforts to implement
reculatory reguirements outlined in 10 CFR Part 26 and Parf 73.56 and does not include any
reportable events that result from the program operating as intended. For exampie, if 2 contract
SUDETvISor 1S se‘iected for a random drug test. tests positive, and proper action is taken, this does
not count as a data report ing clement. It is not a failure to imlement the requirements because
the program “v wtioned as implemented in compliance with the reguirements of 10 CFR Part 26,

Sienificant nrogranmmatic fallures of the imniemented recularory requirements thar would amount
to one-hour tvpe reports are the only reports it scluded in the Pis for secess autherization or
ftness-for-dury.

Where a proerammatic failure atfected multinle sites. the instance is reported for each affected
umit at each affected site.
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NEI 99-02 Revision 1 DRAFT

-30 March, 2001
Data Example
FED/Personnel Reliability
Quarter 2Q/97 3Q/97 4Q/97 1Q/98 2Q/98 3Q/98 4Q/98 Prev. Q
10 CFR Part 26 Prompt Reports 0 1 1 0 0 1 0 0
2Q/98 3Q/98 4Q/98 Prev. Q
Reportable Events in previous 4 gtrs 2 2 1 1
Thresholds
Green <2
White >2
Yellow >5
Red N/A
FFD/Personnel Reliability Program
2Q/98 3Q/98 Quarter 4Qy/98 Prev. Q

# Reportable
Events

155




NEI 99-02 Revision 1 DRAFT
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APPENDIX A

Acronyms & Abbreviations

AA Access Authorization

AC Alternating (Electrical) Current
AFW Augxiliary Feedwater System
ALARA As Low As Reasonably Achievable
ANS Alert & Notification System

BWR Boiling Water Reactor

CBOP Behavior Observation Program
CFR Code of Federal Regulations
CCTV Closed Circuit Television

DC Direct (Electrical) Current

DE & AEs Drills, Exercises and Actual Events
EAL Emergency Action Levels

EDG Emergency Diesel Generator

EOF Emergency Operations Facility
EFW Emergency Feedwater

ERO Emergency Response Organization
ESF Engineered Safety Features

FBI Federal Bureau of Investigations
FEMA Federal Emergency Management Agency
FFD Fitness for Duty

FSAR Final Safety Analysis Report
FWCI Feedwater Coolant Injection

IDS Intrusion Detection System

ISFSI Independent Spent Fuel Storage Installation
HPCI High Pressure Coolant Injection
HPCS High Pressure Core Spray

HPSI High Pressure Safety Injection
HVAC Heating, Ventilation and Air Conditioning
LER Licensee event Report

LPCI Low Pressure Coolant Injection
1PSI Low Pressure Safety Iniection
LOCA Loss of Coolant Accident

MSIV Main Steam Isolation Valve

N/A Not Applicable

NEI Nuclear Energy Institute

NRC Nuclear Regulatory Commission
ODCM Offsite Dose Calculation Manual
0OSC Operations Support Center

PA Protected Area

PARs Protective Action Recommendations
PI Performance Indicator

PRA Probabilistic Risk Analysis

A-l
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PORV
PWR
RETS
RCIC
RCS

SSFF
SSU
TSC

Power Operated Relief Valve

Pressurized Water Reactor

Radiological Effluent Technical Specifications
Reactor Core Isolation Cooling

Reactor Coolant System

Residual Heat Removal

Safety System Functional Failure

Safety System Unavailability

Technical Support Center
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NEI 99-02 Revision 1 DRAFT
-3¢0 March;, 2001

APPENDIX B

STRUCTURE AND FORMAT OF NRC PERFORMANCE INDICATOR DATA FILES

Performance indicator data files submitted to the NRC as part of the Regulatory Oversight Process
should conform to structure and format identified below. The NEI performance indicator Website
(PIWeb) automatically produces files with structure and format outlined below.

File Naming Convention

Each NRC P1I data file should be named according to the following convention. The name should contain
the unit docket number, underscore, the date and time of creation and (if a change file) a “C” to indicate
that the file is a change report. A file extension of .txt is used to indicate a text file.

Example: 05000399 20000103151710.txt

In the above example, the report file is for a plant with a docket number of 05000399 and the file was
created on January 3, 2000 at 10 seconds after 3:17 p.m. The absence of a C at the end of the file name
indicates that the file is a quarterly data report.

General Structure

Each line of the report begins with a left bracket (e.g., “[“) and ends with a right bracket (e.g., “T").
Individual items of information on a line (elements) are separated by a vertical “pipe” (e.g., “[).

Each file begins with [BOF] as the first line and [EOF] as the last line. These indicate the beginning and
end of the data file. The file may also contain one or more “buffer” lines at the end of the file to minimize
the potential for file corruption. The second line of the file contains the unit docket number and the date
and time of file creation (e.g., [05000399|1/2/2000 14:20:32]). Performance indicator information is
contained beginning with line 3 through the next to last line (last line is [EOF]). The information
contained on each line of performance indicator information consists of the performance indicator ID,
applicable quarter/year (month/year for Barrier Integrity indicators), comments, and each performance
indicator data element. Table B-1 provides a description of the data elements and order for each line of
performance indicator data in a report file.

Example:
[IE01|3Q1998|Comments here|2|2400]

In the above example, the line contains performance indicator data for Unplanned Scrams per 7000
Critical Hours (IEO1), during the 3" quarter of 1998. The applicable comment text is “Comments here”.
The data elements identify that (see Table B-1) there were 2 unplanned automatic and manual scrams
while critical and there were 2400 hours of critical operation during the quarter.
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TABLE B-1 — PI DATA ELEMENTS IN NRC DATA REPORT

Performance Indicator

Data
Element
Number

Description

Performance Indicator Flag (i.e.. GEN)

Report quarter and vear (e.g., 1Q2000)

Comment text

Performance Indicator Flag (i.e.. IEO1)
Quarter and vear (e.g.. 1Q2000)
Comment text

Number of unplanned automatic and manual scrams while
crtical in the reporting quarter
Number of hours of critical operation in the reporting quarter

Performance Indicator Flag (i.e., IE02)
Quarter and vear (e g. 1Q2000)
Comment text |

The number of automatic and manual scrams while critical in
the reporting quarter in which the normal heat removal path
through the main condenser was lost

Performance Indicator Flag (1.e.. [E03)
Quarter and vear (e.g.. 1Q2000)
Comment text

Number of unplanned power changes, excluding scrams,
during the reporting quarter
Number of hours of critical operation in the reporting quarter

Performance Indicator Flag (i.e.. MS01)
Quarter and vear (e.g . 1Q2000)
Comment text

Planned Unavailable Hours

Unplanned Unavailable Hours

Fault Exposure Unavailable Hours
Hours Train Required for Service

Items 4 to 7 are repeated for each train

Performance Indicator Flag (i.e., MS02)
Quarter and vear (c.g.. 1Q2000)
Comment text

Planned Unavailable Hours

Unplanned Unavailable Hours

Fault Exposure Unavailable Hours
Hours Train Required for Service

Items 4 to 7 are repeated for each train

Performance Indicator Flag (i.e.. MS03)
Quarter and vear (e.g., 1Q2000)
Comment text
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Performance Indicator

Data
Element
Number

Description

Planned Unavailable Hours
Unplanned Unavailable Hours

Fault Exposure Unavailable Hours
Hours Train Required for Service
Items 4 to 7 are repeated for each train

Performance Indicator Flag (i.e., MS04)
Quarter and vear (e g.. 1Q2000)
Comment text

Planned Unavailable Hours

Unplanned Unavailable Hours

Fault Exposure Unavailable Hours
Hours Train Required for Service

Items 4 to 7 are repeated for each train

Performance Indicator Flag (i.e., MS03)
Quarter and vear (c.g.. 1Q2000)
Comment text

Number of safetv system functional failures during the
reporting quarter

Performance Indicator Flag (i.e., BIO1)

Month and vear (e.g.. 3/2000)

Comment text

Maximum calculated RCS activity, in micro curies per gram
dose equivalent lodine 131, as required by technical
specifications, for reporting month

Technical Specification limit for RCS activity in micro curies
per gram does equivalent lodine 131

Performance Indicator Flag (i.e., BI02)
Month and vear (e.g.. 3/2000)
Comment text

Maximum RCS Identified Leakage calculation for reporting
month in gpm

Technical Specification limut for RCS Identified Leakage in
gpm

Performance Indicator Fiag (i.e.. EPO1)

Quarter and year (c.g.. 1Q2000)

Comment text

Number of drill, exercise and actual event opportunities
performed timely and accurately during the reporting quarter
Number of drill, exercise and actual event opportunities during
the reporting quarter

Performance Indicator Flag (1.e., EP02)
Quarter and year (e.g., 1Q2000)
Comment text

Total Key ERO members that have participated in a drill.
exercise, or actual event in the previous 8 grtrs

Total number of Kev ERO personnel at end of reporting
quarter
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Performance Indicator Data
Element

Number

Description

LI D

Performance Indicator Flag (i.e., EP03)

Quarter and vear (c.g.. 1Q2000)

Comment text

Total number of successful ANS siren-tests during the
reporting quarter

Total number of ANS sirens tested during the reporting
quarter

L B ke

Performance Indicator Flag (i.e., OR01)

Quarter and vear (e.g., 1Q2000)

Comment text

Number of technical specification high radiation area
occurrences during the reporting quarter

Number of very high radiation area occurrences during the
reporting quarter

The number of unintended exposure occurrences during the
reporting quarter

L) b e

Performance Indicator Flag (i.e., PRO1)

Quarter and vear (c.g.. 1Q2000)

Comment text

Number of RETS/ODCM occurrences in the quarter

da LI B = |

Performance Indicator Flag (i.e., PP01)
Quarter and vear (e.g., 1Q2000)
Comment text

IDS Compensatory Hours in the quarter
CCTV Compensatory Hours in the quarter
IDS Normalization Factor

CCTYV Normalization Factor

Performance Indicator Flag (i.e.. PP02)
Quarter and vear (c.g.. 1Q2000)
Comment text

10 CFR §73.56 One Hr Reports

Performance Indicator Flag (i.e., PP0O3)
Quarter and vear (e.g.. 1Q2000)
Comment text

Number of failures to implement fitness-for-duty and behavior

observation requircments. reportable during the reporting
quarter.
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Background Information and Cornerstone Development

INTRODUCTION

This section discusses the overall objectives and basis for the performance indicators used for each
of the seven s2: cornerstone areas. A more in-depth discussion of the background behind each of

the performance indicators identified in the main report may be found in SECY 99-07.

INITIATING EVENTS CORNERSTONE

GENERAL DESCRIPTION

The objective of this cornerstone is to limit the frequency of those events that upset plant stability
and challenge critical safety functions, during shutdown as well as power operations. When such
an event occurs in conjunction with equipment and human failures, a reactor accident may occur.
Licensees can therefore reduce the likelihood of a reactor accident by maintaining a low frequency
of these initiating events. Such events include reactor trips due to turbine trip, loss of feedwater,
loss of offsite power, and other reactor transients. There are a few key attributes of licensee

performance that determine the frequency of initiating events at a plant.

PERFORMANCE INDICATORS

PRAs have shown that risk is often determined by initiating events of low frequency, rather than
those that occur with a relatively higher frequency. Such low-frequency, high-risk events have
been considered in selecting the PIs for this cornerstone. All of the PIs used in this cornerstone are
counts of either initiating events, or transients that could lead to initiating events (see Table 1).

They have face validity for their intended use because they are quantifiable, have a logical

relationship to safety performance expectations, are meaningful, and the data are readily available.
The PlIs by themselves are not necessarily related to risk. They are however, the first step in a
sequence which could, in conjunction with equipment failures, human errors, and off-normal plant
configurations, result in a nuclear reactor accident. They also provide indication of problems that,
if uncorrected, increase the risk of an accident. In most cases, where PIs are suitable for identifying
problems, they are sufficient as well, since problems that are not severe enough to cause an
initiating event (and therefore result in a PI count) are of low risk significance. In those cases, no

baseline inspection is required (the exception is shutdown configuration control, for which

supplemental baseline inspections is necessary).
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MITIGATING SYSTEMS CORNERSTONE

GENERAL DESCRIPTION

The objective of this cornerstone is to ensure the availability, reliability, and capability of systems
that respond to initiating events to prevent undesirable consequences (i.e., core damage). When
such an event occurs in conjunction with equipment and human failures, a reactor accident may
result. Licensees therefore reduce the likelihood of reactor accidents by enhancing the availability
and reliability of mitigating systems. Mitigating systems include those systems associated with
safety injection, residual heat removal, and emergency AC power. This cornerstone includes
mitigating systems that respond to both operating and shutdown events.

PERFORMANCE INDICATORS

While safety systems and components are generally thought of as those that are designed for
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 nonsafety-related, have
been considered in selecting the PIs for this cornerstone. The PIs are all direct counts of either
mitigating system availability or reliability or surrogates of mitigating system performance. They
have face validity for their intended use because they are quantifiable, have a logical relationship to
safety performance expectations, are meaningful, and the data are readily available. Not all aspects
of licensee performance can be monitored by PIs. Risk-significant areas not covered by PIs will be
assessed through inspection.

BARRIER INTEGRITY CORNERSTONE

GENERAL DESCRIPTION

The purpose of this cornerstone is to provide reasonable assurance that the physical design barriers
(fuel cladding, reactor coolant system, and containment) protect the public from radionuclide
releases caused by accidents or events. These barriers play an important role in supporting the
NRC Strategic Plan goal for nuclear reactor safety, “Prevent radiation-related deaths or illnesses
due to civilian nuclear reactors.” The defense in depth provided by the physical design barriers
which comprise this cornerstone allow achievement of the reactor safety goal.

PERFORMANCE INDICATORS

The performance indicators for this cornerstone cover two of the three physical design barriers.
The first barrier is the fuel cladding. Maintaining the integrity of this barrier prevents the release of
radioactive fission products to the reactor coolant system, the second barrier. Maintaining the
integrity of the reactor coolant system reduces the likelihood of loss of coolant accident initiating
events and prevents the release of radioactive fission products to the containment atmosphere in
transients and other events. Performance indicators for reactor coolant system activity and reactor
coolant system leakage monitor the integrity of the first two physical design barriers. Even if
significant quantities of radionuclides are released into the containment atmosphere, maintaining
the integrity of the third barrier, the containment, will limit radioactive releases to the environment
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and limit the threat to the public health and safety. The integrity of the containment barrier is
ensured through the inspection process.

Therefore, there are three desired results associated with the barrier integrity cornerstone. These
are to maintain the functionality of the fuel cladding, the reactor coolant system, and the
containment.

EMERGENCY PREPAREDNESS CORNERSTONE

GENERAL DESCRIPTION

Emergency Preparedness (EP) is the final barrier in the defense in depth approach to safety that
NRC regulations provide for ensuring the adequate protection of the public health and safety.
Emergency Preparedness is a fundamental cornerstone of the Reactor Safety Strategic
Performance Area. 10 CFR Part 50.47 and Appendix E to Part 50, define the requirements of an
EP program and a licensee commits to implementation of these requirements through an
Emergency Plan (the Plan). The performance indicators for this cornerstone are designed to
ensure that the licensee is capable of implementing adequate measures to protect the public health
and safety in the event of a radiological emergency.

PERFORMANCE INDICATORS

Compliance of EP programs with regulation is assessed through observation of response to
simulated emergencies and through routine inspection of onsite programs. Demonstration
exercises involving onsite and offsite programs, form the key observational tool used to support,
on a continuing basis, the reasonable assurance finding that adequate protective measures can and
will be taken in the event of a radiological emergency. This is especially true for the most risk
significant facets of the EP program. This being the case, the PIs for onsite EP draw significantly
from performance during simulated emergencies and actual declared emergencies, but are
supplemented by direct NRC inspection and inspection of licensee self assessment. NRC
assessment of the adequacy of offsite EP will rely (as it does currently) on regular FEMA
evaluations.

OCCUPATIONAL EXPOSURE CORNERSTONE

GENERAL DESCRIPTION

This cornerstone includes the attributes and the bases for adequately protecting the health and
safety of workers involved with exposure to radiation from licensed and unlicensed radioactive
material during routine operations at civilian nuclear reactors. The desired result is the adequate
protection of worker health and safety from this exposure. The cornerstone uses as its bases the
occupational dose limits specified in 10 CFR 20 Subpart C and the operating principle of
maintaining worker exposure “as low as reasonably achievable (ALARA)” in accordance with

. 10 CFR 20.1101. These radiation protection criteria are based upon the assumptions that a linear

relationship, without threshold, exists between dose and the probability of stochastic health effects
(radiological risk); the severity of each type of stochastic health effect is independent of dose; and

C-3
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nonstochastic radiation-induced health effects can be prevented by limiting exposures below
thresholds for their induction. Thus, 10 CFR Part 20 requires occupational doses to be maintained
ALARA with the exposure limits defined in 10 CFR 20 Subpart C constituting the maximum
allowable radiological risk. Industry experience has shown that the occurrences of uncontrolled
occupational exposure that potentially could result in an individual exceeding a dose limit have
been low frequency events. These potential overexposure incidents are associated with radiation
fields exceeding 1000 millirem per hour (mrem/hr) and have involved the loss of one or more
radiation protection controls (barriers) established to manage and control worker exposure. The
probability of undesirable health effects to workers can be maintained within acceptable levels by
controlling occupational exposures to radiation and radioactive materials to prevent regulatory
overexposures and by implementing an aggressive and effective ALARA program to monitor,
control and minimize worker dose.

PERFORMANCE INDICATORS

A combined performance indicator is used to assess licensee performance in controlling worker
doses during work activities associated with high radiation fields or elevated airborne radioactivity
areas. The PI was selected based upon its ability to provide an objective measure of an
uncontrolled measurable worker exposure or a loss of access controls for areas having radiation
fields exceeding 1000 millirem per hour (mrem/hr). The data for the PI are currently being
collected by most licensees in their corrective action programs. The PI either directly measures the
occurrence of unanticipated and uncontrolled dose exceeding a percentage of the regulatory limits
or identifies the failure of barriers established to prevent unauthorized entry into those areas
having dose rates exceeding 1000 mrem/hr. The indicator may identify declining performance in
procedural guidance, training, radiological monitoring, and in exposure and contamination control
prior to exceeding a regulatory dose limit. The effectiveness of the licensee’s assessment and
corrective action program is considered a cross-cutting issue and is addressed elsewhere.

PUBLIC EXPOSURE CORNERSTONE

GENERAL DESCRIPTION

This cornerstone includes the attributes and the bases for adequately protecting public health and
safety from exposure to radioactive material released into the public domain as a result of routine
civilian nuclear reactor operations. The desired result is the adequate protection of public health
and safety from this exposure. These releases include routine gaseous and liquid radioactive
effluent discharges, the inadvertent release of solid contaminated materials, and the offsite
transport of radioactive materials and wastes. The cornerstone uses as its bases, the dose limits
for individual members of the public specified in 10 CFR 20, Subpart D; design objectives detailed
in Appendix I to 10 CFR Part 50 which defines what doses to members of the public from effluent
releases are “as low as reasonably achievable” (ALLARA); and the exposure and contamination
limits for transportation activities detailed in 10 CFR Part 71 and associated Department of
Transportation (DOT) regulations. These radiation protection standards require doses to the
public be maintained ALARA with the regulatory limits constituting the maximum

allowable radiological risk based on the linear relationship between dose received and the
probability of adverse health effects.
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PERFORMANCE INDICATORS

One P1I for the radioactive effluent release program has been initially developed to monitor for
inaccurate or increasing projected offsite doses. The effluent radiological occurrence (ERO) P1I
does not evaluate performance of the radiological environmental monitoring program (REMP)
which will be assessed through the routine baseline inspection. For transportation activities, the
infrequent occurrences of elevated radiation or contamination limits in the public domain from this
measurement area precluded identification of a corresponding indicator. A second PI has been
proposed for future use to monitor the inadvertent release of potentially contaminated materials
which could result in a measurable dose to a member of the public. These indicators will provide
partial assessments of licensee radioactive effluent monitoring and offsite material release activities
and were selected to identify decreasing performance prior to exceeding public regulatory dose
limits.

PHYSICAL SECURITY CORNERSTONE

GENERAL DESCRIPTION

This cornerstone addresses the attributes and establishes the basis to provide assurance that the
physical protection system can protect against the design basis threat of radiological sabotage as
defined in 10 CFR 73.1(a). The key attributes in this cornerstone are based on the defense in depth
concept and are intended to provide protection against both external and internal threats. To date,
there have been no attempted assaults with the intent to commit radiological sabotage and,
although there has been no PRA work done in the area of safeguards, it is assumed that there
exists a small probability of an attempt to commit radiological sabotage. Although radiological
sabotage is assumed to be a small probability, it is also assumed to be risk significant since a
successful sabotage attempt could result in initiating an event with the potential for disabling of the
safety systems necessary to mitigate the consequences of the event with substantial consequence to
public health and safety. An effective security program decreases the risk to public health and
safety associated with an attempt to commit radiological sabotage.

PERFORMANCE INDICATORS

Three performance indicators are used to assess licensee performance in the Physical Protection
and Access Authorization Systems. The PIs were selected based on their ability to provide
objective measures of performance.

The performance of the physical protection system will be measured by the percent of the time all
components (barriers, alarms and assessment aids) in the systems are available and capable of
performing their intended function. When systems are not available and capable of performing
their intended function, compensatory measures must be implemented. Compensatory measures
are considered acceptable pending equipment being returned to service, but historically have

been found to degrade over time. The degradation of compensatory measures over time, along
with the additional costs associated with implementation of compensatory measures provides the
incentive for timely maintenance/I&C support to return equipment to service. The percent of time
equipment is available and capable of performing its intended function will provide data on the

C-5
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effectiveness of the maintenance process and also provide a method of monitoring equipment
degradation as a result of aging that could adversely impact on reliability.

Two performance indicators are used to measure the Assess Authorization System. The
performance indicators for this system will count the number of reportable events that reflect
program degradations. This data is currently available and there are regulatory requirements to
report significant events in the areas of Personnel Screening and FFD. The Behavior Observation
significant events are captured in the FFD reporting requirements.
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NEI 99-02 Revision 1 DRAFT

APPENDIXD

Plant Specific Design Issues

This appendix identifies resolutions to performance indicator reporting issues that are specific to
individual plant designs.

Oyster Creek

Issue: Oyster Creek does not have a high pressure coolant injection system. The function
performed by the HPCI system is accomplished at the Oyster Creek station by a combination of
pressure reduction using the Automatic Depressurization System (ADS) and injecting coolant into
the vessel using the Core Spray System (low pressure coolant injection). The core spray system
consists of two redundant trains each having redundant active components (pumps and valves).

Resolution: For the HPCS indicator, Oyster Creek will report system availability of the Core
Spray System and consider ADS as a support function required for system operability. Note:
Technical Specifications for Oyster Creek require plant shutdown if ADS is inoperable.

At this point, Oyster Creek will consider core spray as a two train system and consider similar
configurations at other plants, the WANO definition, and how unavailability is reported to
WANO.

Dresden Station

Issue: At Dresden Station, the RHR function as defined in NEI 99-02 is accomplished using both
the Low Pressure Coolant Injection (LPCI) and the Shutdown Cooling (SDC) Systems. LPCI
performs the suppression pool heat removal function while SDC performs the reactor core decay
heat removal function.

The LPCI System has two parallel heat exchangers and the SDC System consists of three 100%
capacity parallel trains. The configuration of the SDC system can be treated as two trains with
one installed spare train as described in Section 2.2 of NEI 99-02.

Resolution: Dresden is utilizing two trains of LPCI and two trains of SDC to meet the reporting

requirements of NEI 99-02. The third train of SDC should be treated as an installed spare and is
subject to the reporting requirements in NEI 99-02.
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Kewaunee and Point Beach

Issue: The Kewaunee and Point Beach sites have overlapping Emergency Planning Zones (EPZ).
We report siren data to the Federal Emergency Management Agency (FEMA) grouped by
criterion other than entire EPZs (such as along county lines). May we report siren data for the
PIs in the same fashion to eliminate confusion and prevent 'double reporting' of sirens that exist in
both EPZs? Kewaunee and Point Beach share a portion of EPZs and responsibility for the sirens
has been divided along the county line that runs between the two sites. FEMA has accepted this,
and so far the NRC has accepted this informally.

Resolution: The purpose of the Alert and Notification System Reliability PI is to indicate the
licensee’s ability to maintain risk-significant EP equipment. In this unique case, each neighboring
plant maintains sirens in a different county. Although the EPZ is shared, the plants do not share
the same site. In this case, it is appropriate for the licensees to report the sirens they are
responsible for. The NRC Web site display of information for each site will contain a footnote
recognizing this shared EPZ responsibility.

Surry, North Anna and Beaver Valley Unit 1

Issue: The Safety System Unavailability Performance Indicator for PWR RHR monitors:

e The ability of the RHR system to take a suction from the containment sump, cool the
fluid, and inject at low pressure to the RCS, and

e The ability of the RHR system to remove decay heat from the reactor during normal
shutdown for refueling and maintenance.

The RHR system for Surry Units 1 & 2, North Anna Units 1& 2 and Beaver Valley Unit 1
provides function 2, shutdown cooling, and does not provide for function 1, post accident
recirculation cooling. Function 1, is provided by two 100% low head safety injection pumps
taking suction from the containment sump and injecting to the RCS at low pressure and with the
heat exchanger function (containment sump water cooling) provided by four 50% capacity
containment recirculation spray system pumps and heat exchangers. How should the Safety
system unavailability for these units be calculated?

Resolution: The RHR Performance Indicator should be calculated as follows. The RHR system
should be counted as two trains of RHR providing decay heat removal, function 2. The low head
safety injection and recirculation spray pumps and associated coolers should be counted as an
additional two trains of RHR providing the post accident recirculation cooling, function 1.
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Four trains should be monitored as follows:

Train 1 (recirculation mode)
“A” train consisting of the “A” LHSI pump, associated MOVS and the required “A” train
recirculation spray pumps heat exchangers, and MOVS.

Train 2 (recirculation mode)
“B” train consisting of the “B” LHSI pump, associated MOVS and the required “B” train
recirculation spray pumps, heat exchangers, and MOVS.

Train 3 (shutdown cooling mode)
“A” train consisting of the “A” RHR pump, associated MOVS and heat exchanger.

Train 4 (shutdown cooling mode)
“B” train consisting of the “B” RHR pump, associated MOVS and heat exchanger.

Beaver Valley Unit 2

Issue: The Safety System Unavailability Performance Indicator for PWR RHR monitors:

e The ability of the RHR system to take a suction from the containment sump, cool the
fluid, and inject at low pressure to the RCS, and

e The ability of the RHR system to remove decay heat from the reactor during normal
shutdown for refueling and maintenance.

The RHR system for Beaver Valley Unit 2 provides function 2, shutdown cooling, and does not
provide for function 1, post accident recirculation cooling.

Function 1, 1s provided by two 100% containment recirculation spray pumps taking suction from
the containment sump, and injecting to the RCS at low pressure. The heat exchanger function is
provided by two 100% capacity containment recirculation spray system heat exchangers, one per
train.

How should the safety system unavailability for BVPS Unit 2 be calculated?
Resolution: The RHR Performance Indicator should be calculated as follows. The two
containment recirculation spray pumps and associated coolers should be counted as two trains of

RHR providing the post accident recirculation cooling, function 1. The RHR system should be
counted as two additional trains of RHR providing decay heat removal, function 2.
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Four trains should be monitored as follows:

Train 1 (recirculation mode)
Consisting of the containment recirculation spray pump associated MOVS and the required
recirculation spray pump heat exchanger and MOVS.

Train 2 (recirculation mode)
Consisting of containment recirculation spray pump associated MOVS and the required
recirculation spray pump heat exchanger, and MOVS.

Train 3 (shutdown cooling mode)
Consisting of the “A” RHR pump, associated MOVS and heat exchanger.

Train 4 (shutdown cooling mode)
Consisting of the “B” RHR pump, associated MOVS and heat exchanger.

ANO-2, Calvert Cliffs, Fort Calhoun. Millstone 2. Palisades, Pale Verde, San
Onefre. St. Lucle, and Waterford 3

For CF desiened NSSS svstems. the functions reported under the RHR SSU performance
indicator are 8C\_OIT‘D.‘bh€d by multinie svstems. How should CE nlants collect and report data for
this indicator? '

Issue: The Safetv Svstem Unavailability Performance indicator for PWR RHR monitors;

The ability of the RHR svstem to fake a suction from the containment sump. cool the fluid. and
intect at low pressure into the RCS . and-

The abilitv of the RHFIR system to remove decay heat from the reacror during normal shutdown for
refueling and maintenance.

CFE BECCS desiens differ from the RHR descriniion and tvoical ficures in NEI 29-02 . CE designs
rup ali ECCS numps durine the inisction phase {Containment Spray {CS). High Pressure Safety
Imection (HPSH. and Low Pressure Safeiv Injection {LPSH)). and on Recirculation Actuation
Sienal {RASS, the LPSI pumps are automaticallv shutdown. and the suction of the HPSY and €S
PUINRS.IS ?‘mea to the containment sump. The HPSI pumps then provide the recirculation phase
core iniection. and the CS pumps by drawing inventory out of the sump. cooling it in heat
exchangers. and spraving the cooled water into contaimment, support the core miection 1nventory
cooling. How should CE desions report the RHR SSU Performance Indicator?

Resolution: For the first function: "The abilitv of the RHR svstem ¢ take a suction from the
containmen: sump. cool the fluid, and iniect at low pressure into the RCS.”

The CE piant desten uses HPSH 1o "take a suction from the sump”. CS o "cool the fluid", and
HPSI to "inject at low pressure into the RCS". Due to these desion differences. CE plants with
this design should monitor this function in the following manner. The HPSE pumps and their
suction valves are alreadv monitored under the HPST function, and no monitoring under the RHR
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P1 15 necessary or required. The two containment sprav pumps and asmc"“ d coolers should be
counted as two trains of RHR providing the post accident recircuiation cocline

For the second function: "The ability of the RHR sv siem 1o remove decay heat from the reactor
during normal shutdown for refueling and mainienance. "

The CE plant desien uses LPSI pumns to pump the water from the RCS. through the SDC heat
exchaneers, and back to the RCS. Due to this CE desien difference, the SDC svsiem should be
counted as two frains of RHR providinge the decav heat removal function,

Therefore, for the CE designed piants four trains should be monmiored. when the particula
affected function is required by Technical Specifications. as follows:

Train i {recirculation mode) Consisting of the "A" containment sorav pump, the recuired sprav
putp heat exchanger and associated flow path valves,

Train 2 {recirculation mode} Consisting of the "B" containment sprav pump. the required sprav
nump heat exchaneer and associated flow path vaives,

Train 3 (shutdown cooling mode) Consisting of the "A" SDC nump. associated How path valves
and heat exchanger.

Tram 4 (shutdown cooling mode} Consisting of the "B” SGC pump, associated flow path vaives
and heat exchanger.

Note that recuired hours and unavaiiabie hours will he determined by technical specification
equiremenis, not "default hours.”

Reporting of RHR data should follow this guidance beginning with the second guarter 2000 data
Submz\ai Historicai data was originallv renorted as two trains. A change report must be
1o provide histonical data for four trains. This can be accomplished in either of two

and Train 2 historical data asis. For Train 3 and 4. repeat Train ! and Train 2

2. Recalculate and revise all historical data usine this ewidance.

Provigde comments with the chanee report 1o identty the manmer in which the historical data has
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Palo Verde

lssue: NEI 99-02. revision O states "Scme plants have a startup feedwater pumsp that requires
manual actuation. Startup feedwater pumps are not included in the scope of the AEW system for
this indicator." Qur plants have startup feedwater pumps that reguire manual actuation. Thev are
not safery related. but thev are credited in the safety analysis report as providing additional
religbihitv/availabihitv {o the AFW svstem and are required by Technical Specifications to be
operabie in modes 1. 2 and 3. Thev are also included in the plant PRA and are classified as hig
risk sionificant. Shouid Lhese numps be treated as third train of auxitiary feedwater for NE1 99-0
monitorine purposes or does the startup feedwater pump exemption apply?

i

Resoiution: Based on the information provided. these particular SSCs shouid be considered a
third train of auxihary feedwater for NEI 98-02 momionng purposes.

North Anna

Issue: At North Anna Power Station oalv one part time CCTV camera is used as part of the PA
perimeter threat assessment during refueling cutages. With one part time CCTV camera. that has
heen reliable. we have not had anv compensatory hours to report for ihis nortion of the PI. This
results in what might seem 10 be an arciﬁcia’*‘xv high performance index for this P} since the CCTV

camera portion of the indicator is ecually weighted with the DS vortion. Is it appropriate to
continue 1o report. CCTV camera compensatory hours for 2 site with a low number of and
infrequently used CCTV cameras?

Resolution: Conrinue to report in accordance with the current guidance in NEI 99—("7 That 1s.
report compensatery hours for the part time CCTY camera as they o¢gur. Put ang ‘01 this Pl in

the conunents section submitted o the NRC similar to the f*b’zimv'r-ﬂ‘ “‘Pe:formance d efiects
zero. (or X1 hours of CCTY camera operation during this reporting period.”
Surry

Issue: Ar Surrv Power Station onlv one full time CCTV camera is used as part of the PA
serimeter threat assessment. With onlv one CCTYV camera. that has been reliable, we have not had
any compensatory hours 1o report for this portion of the PL This resulfs in what might seem 1o be
an artificialiv hich performance mdex for this Pl since the CCTV camera portion of the mdicator
is equally weigited with the IDS pertion. Is it appropriaie to continue to report CCTY camera
compensatory hou a site with such a low number of CCTY cameras?

4

Resoiution: Continue to report in accordance with the current guidance in NE! 99-02. That is,
report compensatory hours for the single CCTV camera as thev occur. Put a note for this Pl i the
comment section: submitted to the NRC similar to the following: “Performance data reflects gne
CCTV camera.”
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Indian Point 3

issue; Recarding the HPSI indicator. our plant has a unique flow path for high head reciroulation,
If this flow path was found isolated by a manual valve. would fault exposure hours necessariiv be
counted. even if the main flow path was svailable?

Our plant has three trains of HPSI with three intermediate pressure pumps fed bv sepacate safety
related power supplies. Our three trains share commeon suction sunplies, For the recirculation
vhase of an accident. two HPSI pumps are requnired in the short term if the event was a small
break TOCA. For a laree break 1.OCA. the HPST pumps are not required until we transfer to hot
feg recirculation, which is reguired to occur between 14 and 23,4 hours after the LOCA. Dunng
hich head recirculation (hot or cold lee), the HPSI suction is supplied by the output of low head
pumps. We have two miernal S1 Recirculation pumps located in the containment that provide the
primarv choice for low head recirculation and for suppiving the suction of the HPSY pumps. The
external RHR pumips provide a backup to the internal Si Recirculation pumps for both functions,
Both sets of pumps deliver flow through the RHR HX5s that can then be routed fo a common
header for the suction of the HPSi pumps.

in the case of a passive failure reguiring the isolation of the flow path to the common HPSI
suction piping. we have a unique desion in that a separate flow path is installed to deliver a
suction supply to st one of cur three S pumps {(specifically. the 32 ST pump). This flowpath

bvpasses the RHR HXs and would deliver sump fluid directiv from the RHR pump discharve to

-+ thig §

L LIEED

low to high head flowpath does not it into the tvpical "train” design commen in the mdustry
hecause it is not used in the event of anv active failure. and it relies on powering pumps and vaives
from all 3 of our EDGs. Our svstem 1s also unigue in that loss of the alternate flow pathiisnot a
failure that equaies 1o the NEI cuidance. It appears that the nmuispositioning of 2 valve in the
desiens of the NEI guidance would cause the ioss of one of two trains used for high head miection
considering either snd active or passive faiiure.

The mispositioning of the vaive was reported in LER 2000-0¢1. The TER reported a bounding
risk assessment since the IPE does not model the passive faslure fiow path 10 the HHSI pumps
header. The risk assessment determined that the core damage frequency (CDF) would be
approximately 3E-8 per vear with a conditional CDF of anproximately 7.5E-9 for a period of

three months {approximate time of valve mispositions. This is not risk sienificant.

Resolution: The fault exposure hours do not have to be counted. Except as specificailv stated in
the indicator definition and reporting guidance, ne atiempt is made to monitor of give credit in the
indicator results for the nresence of other systems {or sets of components) that add diversity to
the nutigation or prevention of accidents. The passive fathure mitigation features described as
supporting the hich head recirculation function. while serving a system diversity function. are not
inchided as part of the high head safety imjection svstem components monitored for this indicator.
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EFP-1 is safetv-related and tested. However, EFP-1 is not reguired to be OPERABLE in anv
MODE in accordance with the Improved Technical Specifications (ITSY. EFP-1 capnot renlace
EFP-3 to meet two train EFW ITS requirements. EFP-1 is included in the PRA but is not g 'risk
sionificant” component. EFP-1 is credited in the FSAR as noted above for providing defense-in
depth and maintained for potential use in certain seismic and Appendix R conditions,

uld this be reported as a third train of AFW?

Resolution: No. since the pump has no operability requirements in the Technical Specifications.

Crvstal River Unit 3 (CR-3)

Issue: CR-3 has an independent motor driven pump and independent niping svstem for the
Auxiiary Feedwater {AFW) Svstem that is separate from the EF vaenﬂ The AFW pump (FWP-
71 and associated components are desioned to provide an additional non-safety erade source of
secondarv cooling water to the steam generators should a loss of all main and EF occur. This
reduces reliance on the Hieh Pressure Iniection/Power Operaied Relief Valve (HPI/PCRVY mode
of long term cooling. This AFW source was added 1o CR-3 in 1988 in response to NRC concerns
on the issue of EF reliabilitv (Generic Issue 124

Pe 'fh° FSAR. "The AFW source is non-safetv grade and is not Class 1E powered or electrically
connecied 1o the emergency diesel oenerator CAs such, it 15 not relied npon durtng desion ba51s
evenis 1d is intended for use on an "as ay aﬂaoie basis only. AFW performs no safety fun
and there 15 no impact on nuciear safetv if it fauls to cperate. It is not environmentally c_mahhec
nor Appendix R protected. . Althouseh the AFW source is non-saferv orade it is credited by the
NRC as a compensating femwe m enhancing the rehabiity of secondary decav heat removal,
Auxiliary teedwater mav be used. as defense-in depth. during emergency situation when steam
generator pressure has been reduced to the point where EFP-2 is no longer available or to avoid
EFP-2 cyelic operation.”

,.J

FWP-T is nowered by an independent, non-safety related. diesel, FWP-7 is 2 manually started
pump an C'. the associated control valves are manually controlied from the Main Control Room.

FWP-7 15 not satery related.

FWP-7 is not required by 1TS to be OPERABLE in any MODE,

FWP-7 cannot replace either EFP-2 or EFP-3 to meet two tram EFW TS requirements. CR-3
design and usage of FWP-7 does not it the NEI definition of either an "installed spare” or a
“redundant extra tram” as given on paces 30 and 31 of NEi 99-0Z. Rev. §.

FWP-7 15 credited in the FSAR for providing defense-in deoti: and as an additicnal source non-
safety grade source of secondary cooling water 10 Steam, generators,

Should this be reported as a third train of AFW?

D-9




Resolution: Ne. since the pump has no operability recuirements in the Technicai Specifications.

Indian Point 2. Indian Point 3

lssue: The ECCS desivns for indian Point 2 and Indian Point 3 include two safetv injection
recirculation purmps, the recirculation sump inside containment. piping and associated valves
located inside containment. and two RHR/LHSI pumps. piping, containment sumgp {dedicated 1o
RHR pumps). two RHR heat exchangers and associated valves. These twe subsystems are
identified in the Technical Specifications and FSAR. The RHR/LHS! svstem: 15 automatically
started on an ST takes suction from the RWST as do the hich head ST pumps (3}, provides water
in the injection phase of an accident. and is secured during the transfer to the recirculation phase
of the accident. The recirculation pumps remain in standbv in the injection phase and are started
bv operator action during switchover for the recirculaiion phase. The recirculation pumps (2) take
suction from their dedicated sump and have the capability te feed the low head iniection lines. the
containment sprav headers. and the suction of the hich head SI pumps for high head imection. The
RHR head exchangers can provide cooling for both the RHR and recirculation flowpaths, The
recirculation pumps are inside containment and can not be zested during operation

The RHR »umps perform the normal decay heat removal function duting shutdown onerations,
and can also be aligned for post accident recirculation. However, the two redundant recirculation
punps represent the primary providers off ﬁe tow head recirculation funciion. If a single active
failure were to occur, then one recirculation punmp would remain available and provides sufficient
capacity to meet the core and containment cooimg requirements. Onlv in the event of a passive
fatlure or muitiple active failures wouid it be necessary to alien the RHR numps for recircuiation.
Use of the RHR pumps for recirculiation reguires gpening two motor operated valves aligned in
series to alfow suction from the containment Sump.

How should the recirculation subsvsterm unavailability be reported under the mutisazing system Pl
for RHRY

Resolution: The Safety Svstem Unavailability Performance Indicator for RHR monitors two
funcrons:

The abilitv of the RHR system to draw suction from the containment sump. cool the fluid, inject
at low pressure 1o the RCS, and

The abilitv of the RHR Svstem fo remove decav heat from the resctor during normal shutdown
for refueling and maintenance,

At Indian Pomnt Units 2. & 3. the two Si Recirculation Pumps and associated valves and
components should be counted as two trains of RHR providing post accident recirculation
cooling, function 1. The two RHR pumgps and associated valves and components should be
counted as two trains of RHR providine decay heat removal. function 2. The RHR Heat
Exchangers and associated components and valves which serve both RHR and recirculat:on
functions shouid be shared by an RHR and an SI Recirculation Pump train, functions 1 and 2.
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1

The two RHR pumps are also capable of providing backup o function 1. Except as specificallv
stated in the indicator definition 2nd reporting guidance. no attempt is made 1o monitor or give
credit in the indicator results for the presence of other svstems {or sets of components) that add
diversity to the mitigation or prevention of accidents. The RHR pump suction flowpath from the
Containment Suinp provides passive failure mitigation features which, while sunporting a svsiem
diversity function. are not inciuded as past of the RHR svstem components monitored for this

1=

Four {4) trains should be monitored as follows:

Train 1 {shutdown ceoling meode)
"A" tramn consisting of the "A” RHR pump. "A” RHR heat exchanver. and associated valves.

Train 2 (shutdown cooling mode)
"B" train cousisting of the "B" RHR pump. "B* RHR heat exchanger. and assaciated valves.

Train 3 {recirculation mode)
"A" train consisting of the "A" SI Recirculation nump. "A" RHR heat exchanser. and
associated valves.

Traig 4 {recirculation mode}
"B tram consisting of the "B" ST Recircuiation pump. "B" RHR heat exchanver. and
associated valves.

The required hours for traing | & 2 differ from trains 3 & 4. and will be determined using existing
cuidelines. Reporting of RHR data shouid follow this suidance besinnine with the first quarter
2001 data submiital,

Catawba Site

T

Issue: A recently issued FAO for the NRC Performance Indicarors Program revised the positions
taken foz‘ unavaiability associated with planned overhaul hours. FAQ 178 was withdrawn from
NEI 99-02 and replaced with FAQ 219. The new FAQ. effective for fourth quarter reporting.
adds twe clanfving guestions and answers 1o the previous FAQ 178. These two additional items

(. Whar is considered to be 5 mator component for overhaul nurnoses?

A A maior component IS a prune mover - a diesel eneine or. for fuid systems. the pumn or s
motor of turbine driver or heat exchanvers

(2. Does the Iimitation on exemption of planned unavailable hours due to overbaul maintenance of
"once per train per operating cvale” extend to support svstems for a monitored system?

D-11
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