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STANDARDIZED PLANT ANALYSIS RISK (SPAR) MODEL
QUALITY ASSURANCE PLAN

1. PURPOSE

The purpose of the SPAR Model Quality As-
surance (QA) Plan is to describe the policies,
assign responsibilities and authorities, and
provide the specific instructions for the per-
formance and assessment of the SPAR mod-
el development quality related activities. The
main objective of the SPAR QA Plan is to en-
sure that the NRC’s independent SPAR mod-
els represent the as-built, as-operated nuclear
plant to the extent practical.

2. BACKGROUND

The U.S. Nuclear Regulatory Commission
(NRC) established the SPAR model program
to support NRC reviews and independent
evaluations of risk-related issues. SPAR
models are the risk analysis tools used by
staff analysts in many regulatory activities,
including the Accident Sequence Precursor
(ASP) Program and Phase 3 of the Signifi-
cance Determination Process (SDP). The
SPAR models have evolved from two sets of
simplified event trees that were used initially
to perform precursor analyses in the early
1980s to the more comprehensive Level 1%,
internal events full power operation Probabil-
istic Risk Assessment (PRA) currently in use.
Further enhancements of the SPAR models
to add additional hazard categories and
scope additions are being undertaken in re-
sponse to various user needs.

1 A Level 1 PRA models system and operator respons-
es to various initiating events that challenge plant opera-
tion to identify sequences (combinations of system and
operator action successes and failures) that result in
either the achievement of a safe state or the onset of
core damage. The estimated frequencies of those se-
guences that result in the onset of reactor core damage
are summed to calculate the total core damage fre-
guency (CDF) for the analyzed plant.

The Level 1 SPAR models consist of a
standardized, plant-specific set of risk mod-
els that use the event treeffault tree linking
methodology. They employ an NRC-
developed standard approach for event tree
development, as well as standard approach
for input data for initiating event frequencies,
equipment performance and human perfor-
mance. These input data can be modified to
be more plant- and event-specific when
needed. The system fault trees contained in
the SPAR models are generally not as de-
tailed as those contained in licensees’ prob-
abilistic risk assessments (PRAs), though
there are some areas where SPAR models
are more advanced (e.g., support system
initiating events, electrical power recovery
modeling). The current set of SPAR models
was benchmarked against licensee PRAs
during onsite reviews of the SDP risk-
informed inspection notebooks in 2005°. The
results of the benchmarking indicate that, in
general, the difference observed between
the SPAR model and the plant PRA is not
very significant from an overall risk stand-
point. For example, about 80% of the SPAR
model core damage frequencies (CDFs) are
presently within a factor of 2 of licensees’
internal events model CDFs. Most of the dif-
ferences are well understood and are due to
the use of plant specific versus industry-
averaged performance data. In some cases,
a few key modeling assumptions account for
large differences between licensee PRA and
SPAR model results.

In 2009, peer reviews of one Boiling Water
Reactor (BWR) and one Pressurized Water
Reactor (PWR) SPAR Model were per-
formed in accordance with the ASME PRA

2 Handling and Protecting of Significance Determina-
tion Process Notebooks as Sensitive Unclassified
Documents - ML053270273



Standard, along with the NRC clarifications
provided in Regulatory Guide 1.200.

The industry, specifically the PWR and BWR
Owners Groups, and the Senior Reactor Ana-
lysts from the Regions provided much needed
support for this endeavor. As aresult, RES
believes that the SPAR models were subject-
ed to an independent peer review consistent
with industry peer reviews conducted in ac-
cordance with the ASME PRA Standard. As
stated in the reports, “A single overall Capa-
bility Category associated with the PRA Peer
Review process is not the focus or intent of
the process. The primary benefit of the peer
review process is in the identification of rec-
ommendations in which the PRA can be im-
proved as may be needed to support future
applications.” The peer review teams con-
cluded that; “Within the constraints on Idaho
National Laboratory regarding access to data
and resources, the SPAR models are found to
be an appropriate tool to provide a check on
the utility PRA and to prompt questions on the
utility maintained and peer reviewed PRA.”
Therefore, RES concluded that SPAR models
are an efficient tool for obtaining qualitative
and guantitative insights for Significance De-
termination Process evaluations, inspections,
event assessments and other agency risk in-
formed applications®.

The SPAR models include uncertainty analy-
sis capability through the propagation of un-
certainties at the equipment and human per-
formance levels. The SPAR models use re-
sults from NRC-sponsored studies (e.g., see
http://nrcoe.inl.gov/resultsdb/) to provide an
independent check of input parameters used
in a licensee’s PRA. These studies include
system and component reliability studies, ini-
tiating event studies, and a human reliability
analysis method.

In addition, the NRC is developing modules
for external events during power operation
including internal flooding, fire, seismic, and

3 Status of Standardized Plant Analysis Risk (SPAR)
Model American Society of Mechanical Engineers
(ASME)/Regulatory Guide 1.200 Peer Review -
ML100770568

other events. Modules are also under devel-
opment for low power and shutdown opera-
tion, as well as for the assessment of large,
early release frequency (LERF). These mod-
ules are planned to be integrated into the at-
power internal events SPAR models in the
near future.

2.1 Relationship of the SPAR QA Plan to the
Risk Assessment of Operational Events
Handbooks (RASP Handbooks)

In 2006, the NRC Office of the Inspector
General conducted an evaluation of the
NRC'’s use of PRA models to assess, in part,
if the agency followed prevailing good prac-
tices for PRA methods and data. The results
of this evaluation were documented in Eval-
uation Report OIG-A-24, “Evaluation of the
NRC’s Use of Probabilistic Risk Assessment
in Regulating the Commercial Nuclear Power
Industry”. This report included three recom-
mendations:

1. Develop and implement a formal,
written process for maintaining PRA
models that are sufficiently repre-
sentative of the as-built, as-operated
plant to support model uses;

2. Develop and implement a fully docu-
mented process to conduct and main-
tain configuration control of PRA
software (i.e., SAPHIRE, GEM); and

3. Conduct a full verification and valida-
tion of SAPHIRE version 7.2 and
GEM.

In response to Recommendation 1, the staff
performed the following actions:

e Issued Revision 0 to the SPAR QA
Plan (ML063070084); and

¢ Revised the Risk Assessment Stand-
ardization Project (RASP) Handbook.

The SPAR Model QA plan provides reason-
able assurance that the SPAR models used
by NRC risk analysts and senior reactor ana-
lysts (SRAs) represent the as-built, as-
operated plants to the extent intended within



the scope of the SPAR models. The RASP
Handbooks implement a formal, written pro-
cess for maintaining SPAR models that are
sufficiently representative of the as-built, as-
operated plant to support model uses. The
RASP Handbook includes four volumes, de-
signed to address Internal Events (Volume 1),
External Events (Volume 2), SPAR Model
Reviews (Volume 3) and Shutdown Events
(Volume 4). Volumes 1 and 2 update the staff
guidance on the use of the SPAR models.
Volume 3 provides analysts and SPAR model
developers with additional guidance to ensure
that the SPAR models used in the risk analy-
sis of operational events represent the as-
built, as-operated plant to the extent needed
to support the analyses.

Collectively, the SPAR QA Plan and the
RASP Handbooks are the staff’'s response to
Recommendation 1 of the OIG report.

Recommendations 2 and 3 in OIG-A-24 were
addressed by issuance of a SAPHIRE QA
program compliant with NUREG/BR-0167,
“Software Quality Assurance Program and
Guidelines” (INL Reports PDD-13610, “Soft-
ware Quality Assurance Program,” and LWP-
13620, “Software Quality Assurance”) and
release of SAPHIRE Version 8, which includ-
ed an independent verification and validation.

3. GENERAL APPROACH

The NRC has developed processes for ensur-
ing that SPAR models are used in a manner
that ensures regulatory are based on model-
ing assumptions that reflect the as-built, as-
operated plant. These processes include the
following key elements:

e RASP Handbook — The RASP Hand-
book provides instructions for the staff
on how to apply appropriate proce-
dures and methods for risk assess-
ment of inspection findings and reactor
incidents.

¢ Internal Reviews — Both ASP and SDP
evaluations have procedures that re-
quire a thorough, structured review by

a second qualified reviewer. Addi-
tionally, it is the policy of the Office of
Nuclear Regulatory Research (RES)
to encourage formal, objective peer
reviews of its research products con-
sistent with the nature, importance,
and timeliness of the information to
be disseminated (MD 3.17). Peer re-
view fosters confidence in the re-
search products and helps maintain
high standards of competence in re-
search programs. It is expected that
peer reviews will provide critical as-
sessments regarding those research
products, will help in judging the
technical adequacy of the results for
the proposed solutions, and can aid
in bringing the widest and best
knowledge available to bear on the
guality of the research products. The
results of peer reviews of RES re-
search should be made visible when-
ever possible through discussions in
professional meetings.

Licensee Reviews — When appropri-
ate, the staff interacts with licensees
to identify and resolve issues associ-
ated with SPAR modeling assump-
tions. Significant ASP analyses are
transmitted to licensees to ensure
that the evaluation appropriately re-
flects the design and operation of the
plant. ~ Similarly, the licensee per-
spective is requested for SDP evalua-
tions that result in a greater than
green risk characterization.

Use of Qualified Analysts — The Sen-
ior Reactor Analyst (SRA) qualifica-
tion program requires candidate
SRAs to have an acceptable level of
knowledge and experience in PRA
technology and SDP methodology
before becoming certified (e.g., see
Inspection Manual Chapter 1245,
Appendix C-9). Other agency risk
analysts and contractors are also re-
quired to possess the requisite skills
and experience to perform assigned
functions. To this end, it is also the
policy of the NRC to plan, develop,



establish, implement, evaluate and
fund training and development pro-
grams designed to improve the quality
and performance of the workforce (MD
10.77). In particular, agency risk ana-
lysts are required to complete formal
classroom and on-the-job-training be-
fore independently performing risk
analyses.

4. DEFINITIONS

Configuration Control of Model - the pro-
cess of identifying and controlling the SPAR
model throughout its development and use.
These include the identification and estab-
lishment of baseline models; the review, ap-
proval, and control of changes; the manage-
ment of SPAR model release and delivery
activities; and the control of important inter-
face documents.

Peer Review - a form of deliberation involving
an exchange of judgments about the appro-
priateness of methods and the strength of the
author’s conclusion. Peer review occurs when
a draft product is reviewed for quality by ex-
pert(s) who was not involved in producing the
draft.

Internal Peer Review - a peer review within
the primary organization producing the prod-
uct. External Peer Review - a peer review per-
formed by expert(s) outside the primary or-
ganization producing the product.

Validation - the process of determining that
the requirements and final as-built model or
software product fulfills its specific intended
use.

Verification - the process of determining that
the final as-built model or software product
was developed correctly.

Limited Scope Peer Review - a peer review
based on less extensive assessment of the
accuracy and completeness of the final as-
built model or software product than the norm.

Limited Scope Validation & Verification —
a validation & verification of the final as-built
model or software product using a much
more restrictive set of data, information, or
benchmarks for comparative purposes.

SPAR Model of Record - The SPAR model
of record is the most current model. This
model is the most accurate representation of
the baseline as-built, as-operated plant and
has been subjected to the appropriate quality
assurance reviews. These models can be
obtained by staff via the SAPHIRE web site
maintained by INL. These are the models
that should be used by the analyst to perform
an MD 8.3, SDP or ASP analysis.

Test/Limited Use SPAR Model -
Test/Limited Use SPAR Models are models
that have been modified for a specific risk
analysis by INL at the request of an NRC risk
analyst or at the direction of the NRC SPAR
Model project manager (PM) and/or technical
monitor. Although these models are availa-
ble on the SAPHIRE web site maintained by
INL, these test or limited use models should
not be used by other analysts.

Temporary SPAR Model Changes - Tem-
porary SPAR Model Changes are changes
or corrections made to the SPAR model by
the risk analyst. These changes do not af-
fect the current SPAR model of record. If the
change was due to an error in the SPAR
model, the risk analyst should request a cor-
rection to the SPAR model via the Request
Model Change link on the SAPHIRE web
site. Other changes that the risk analyst be-
lieves should be incorporated into the SPAR
model of record should also be submitted via
the Request Model Change link on the
SAPHIRE web site. See Section 8.3 for ad-
ditional discussion relative to temporary
SPAR model changes.



5. RESPONSIBILITIES AND
AUTHORITIES

5.1 Director/Deputy Director, Division of Risk
Analysis (DRA) - Ensures that the SPAR
Model Quality Assurance Plan is implemented
consistent with agency policy.

5.2 Chief, Probabilistic Risk Assessment
Branch - approves/disapproves the recom-
mendations of the Project Managers with ref-
erence to the appropriate level of peer re-
views. Establishes periodic review and revi-
sion schedule of the Plan.

5.3 PRAB Project Managers (PMs) and Tech-
nical Monitors (TMs) - responsible for deter-
mining the appropriate level of peer reviews
and submitting recommendation to the
Branch Chief based on the importance of the
models and their applications.

5.4 Model Users — model users generally in-
clude Senior Reactor Analysts or other NRC
or contractor staff that have shown proficiency
in the use of SPAR models by way of experi-
ence and/or training. The model users are
responsible for entering errors or improve-
ments to a model using the SPAR Model
Change, Design Review Database. Addition-
ally, model users are responsible for ensuring
that the model represents the as-built, as op-
erated plant when performing an analysis and
providing feedback to the model development
process when errors or changes to the model
are identified.

5.5 Model Developers — The model develop-
ers are responsible for developing an accu-
rate model representing the as-built, as oper-
ated plant including the accurate documenta-
tion of the model to include any limitations.
The model developers shall develop the
models in accordance with section 6.1, 6.4,
6.6, 6.7, 6.8 and 6.9 of this QA Plan. The
model developers shall track model errors
that have the potential to measurably impact
the risk profile or quantitative results until
such time as the error is corrected or disposi-

tion as being insignificant. Final resolution of
errors shall be documented.

6. INSTRUCTIONS

6.1 Model Development

The SPAR Model Quality Assurance process
is shown in Figure 1. SPAR models should
be developed consistent with generally ac-
cepted best practices for PRA. To the extent
possible, the model developer should follow
applicable ASME and ANS PRA standards.
An ASME PRA Standard* Category | shall be
the general objective of the SPAR models.
However, because of the standardized na-
ture of the SPAR model, it is recognized that
not all elements of a Category | can be
achieved. Major deviations from ASME PRA
Category | shall be noted, either for individu-
al models or collectively.

Each SPAR model should largely reflect ac-
tual plant design. Significant differences be-
tween plant design and the SPAR models
shall be clearly denoted and tracked for po-
tential future model updates.

Each SPAR model should reasonably reflect
plant operating procedures. Abnormal, off-
normal, and emergency operating proce-
dures that are important to the development
of the general risk profile should be reflected
in the SPAR model. Significant differences
shall be denoted.

System success criteria shall be clearly de-
noted. Where the success criteria in the
SPAR model significantly differ from the li-
censee’s PRA model, these differences shall
be clearly denoted. Sensitivity studies should
be performed to quantify the impact of major
differences in success criteria.

4 ASME/ANS RA-Sa—2009 Addenda to
ASME/ANS RA-S-2008 Standard for Level
1/Large Early Release Frequency Probabilistic
Risk Assessment for Nuclear Power Plant Appli-
cations, February 2, 2009



The SPAR model shall be developed using a
standardized set of initiating event and basic
event data. Exceptions are expected to be
infrequent and shall be highlighted. Where the
SPAR model data and licensee’s PRA model
data differ significantly, these will be denoted.
Sensitivity studies may be performed to quan-
tify the impact of major differences in data,
either individually or collectively (see also
Section 9.3).

The SPAR models shall be documented
commensurate with the relative importance of
each element of the model. Major assump-
tions shall be clearly denoted. The objective is
that an experienced analyst not affiliated with
the model development should be able to
substantially reconstruct the risk profile and
dominant sequences and cut sets with a rea-
sonable amount of effort.

6.2 Training and Qualification of Model De-
velopers and Users

SPAR model developers shall have substan-
tial experience in PRA and risk assessment
software tools including SAPHIRE. The gen-
eral qualification of model developers and us-
ers may include one or more of the following:
formal courses,

self-paced learning,

on-the-job training,

mentoring and tutoring,

equivalent experience.

The degree of oversight of the model devel-
opment shall be commensurate with the level
of experience of the developer.

6.3 Determination of Level of Peer Review

The NRC project manager (PM) and/or tech-
nical monitor for the SPAR model shall rec-
ommend the level of peer review and model
validation & verification for each SPAR model,
aspect of the model, or suite of models. The
Chief of the Probabilistic Risk Assessment
Branch shall have final approval of the rec-
ommended level of review. Internal events
models will generally be subjected to a more

intensive review consisting of internal peer
review, external peer review, and validation
& verification (V&V). External events models,
low power/shutdown models, and LERF
models will generally be subjected to limited
scope reviews and limited scope V&V.

6.4 Internal Peer Review

The primary SPAR model contractor shall
have an established Quality Assurance pro-
gram for model development, review, and
testing. Each element of the model including
event trees, fault trees, basic event data,
phenomenological model, and human relia-
bility and recovery shall have the review and
testing requirements specified. The internal
peer review shall be documented and in-
clude, at a minimum, the following infor-
mation:

¢ model name and completion date,

e preparer’'s name,

e reviewer’s name(s),

e reviewer's comments and responses

to comments.

The internal peer review should include a
checklist or table that summarizes each im-
portant element for review.

6.5 External Peer Review

For SPAR models subjected to external peer
review, the NRC project manager and/or
technical monitor shall make a recommenda-
tion as to the level of review and the organi-
zation(s) to perform the review. This recom-
mendation shall be subject to approval by
the Chief of the Probabilistic Risk Assess-
ment Branch.

6.5.1 By NRC PM and/or Staff

In general, the NRC PM, technical monitor,
or designated staff shall perform an ac-
ceptance review of each model. The level of
review should be commensurate with the
degree of change of the model, the unique-
ness of the model, and other considerations.



Elements of review should include one or
more of the following:

e major model input changes including
event trees, fault trees, success crite-
ria, and/or data,

e overall risk profile including dominant
sequences and important cut sets,

e relevant comparisons or benchmarks
with sister plants, licensee PRAs, or
other sources.

This review should be documented. An
example of a checklist that satisfies these
requirements is provided in Attachment 1.

6.5.2 Third Party Contractor

At the recommendation of the NRC PM and/or
technical monitor, and subject to approval by
the Chief of the Probabilistic Risk Assessment
Branch, SPAR model review by an independ-
ent third party contractor may be performed.
Such reviews may be undertaken for one or
more of the following reasons:

e to obtain an additional level of expert
judgment on the accuracy and complete-
ness of the SPAR models,

e because of major changes in the method-
ology, modeling assumptions, success cri-
teria, or technical issues necessitating an
independent peer review,

e because of resource constraints on the
part of NRC staff.

This review, if performed, shall be thoroughly
documented. Response to comments by the
primary contractor shall also be documented.

6.6 Validation & Verification

The purpose of the V&V is to ensure that the

SPAR model is accurately reflecting the im-

portant risk contributors at the plant in ques-

tion, and that the models have been devel-

oped correctly. V&V can be undertaken in

several ways including:

o literature review, e.g., phenomenological
models,

e testing against known cases with known
outcomes,

e comparison with the SDP notebooks®™
onsite visits and benchmarking,

e comparison of results for a particular
SPAR model with those of a sister plant
or class of plants,

e a validation consisting of cut set by cut
set and sequence by sequence compari-
sons with the licensee’s PRA model.

To the extent possible, metrics should be
used to provide quantitative measures of the
degree of agreement between the SPAR
model in question and other risk models of
that plant.

6.7 Limited Scope Peer Review

As discussed above, the NRC PM and/or
technical monitor may deem that it is more
appropriate that the SPAR model or aspects
of the model receive a limited scope peer
review. A limited scope review may be cho-
sen because the state-of-the-art is less ad-
vanced (e.g., shutdown) than for internal
events at power, the phenomena are less
certain (e.g., thermally induced steam gen-
erator tube rupture), or data are less availa-
ble (e.g., high energy line break frequency).

The peer review(s) may be performed by the
primary contractor and/or an NRC staff
member. The review will in general be less
thorough than for internal events at power,
and may consist of « review of overall meth-
odology and major assumptions

e review of a limited set of event trees
and fault trees,

e spot checking of input data,

e review of reasonableness of results.

The extent of the review and the results of
that review shall be documented.

6.8 Limited Scope Validation & Verification

For many of the reasons that a limited scope
peer review is chosen, the NRC PM and/or

5 The SDP Notebooks have been phased out and have been
replaced with Plant Information e-Books (PRIBs).



technical monitor may choose to perform a
limited scope V&V. In many cases, there are
limited, obsolete, or no industry models for
comparisons against. NUREG reports, or
PRAs for sister plants or classes of plants
may be used for comparative purposes. In
extreme cases, the analyst(s) may need to
rely on expert judgment to assess the rea-
sonableness of results. The V&V effort shall
be documented.

6.9 Configuration Control of Models

The primary contractor shall have a Configu-
ration Control Program (CMP) for the SPAR
models. The CMP shall describe the process
and controls in place for the development and
use of the models. These include the identifi-
cation and establishment of baseline models;
the review, approval, and control of changes;
the management of SPAR model release and
delivery activities; and the control of important
interface documents (e.g., most current RCP
seal LOCA model).

At any given time, there shall be only one
SPAR model of record for any plant, and this
model shall have a model numbering scheme
that clearly delineates this as the baseline
model. This baseline model may contain only
internal events at power, or may also include
various external events, low power/shutdown
conditions, and LERF modules. The baseline
model will be posted on the appropriate web
site or file server for download. Versions of
the model that differ in assumption, logic,
success criteria, or data shall have a unique
identifier to distinguish it from the baseline
model. Previous baseline models shall be
documented and archived.

SPAR models that are changed for the pur-
pose of sensitivity studies or regulatory anal-
yses shall be given unique identifiers or file
names separate from the baseline.

The primary contractor shall maintain a log of
baseline models that are released to outside
organizations (e.g., utilities, other contractors,
national labs). Such log shall list the organiza-

tion, contact, baseline model identifier, and
date of release.

7. FEEDBACK FROM MODEL
USERS

7.1 Creating Feedback Reports

The primary contractor shall maintain a log of
corrections and potential model improve-
ments as suggested by model users. The log
shall designate how the suggestion was fi-
nally dispositioned (e.g., enacted, rejected).

7.2 Error Tracking, Reporting, and Resolu-
tion

The model users are responsible for entering
errors or improvements to a model using the
SPAR Model Change, Design Review data-
base. The database can be accessed via the
SAPHIRE web site by choosing the Request
Model Change icon on the SAPHIRE Users
Group homepage (https://saphire.inl.gov/).
The SPAR Model Feedback, Error Tracking,
and Model Change Process is shown in Fig-
ure 2.

SPAR model errors that have the potential to
measurably impact the risk profile or quanti-
tative results shall be tracked until such time
as the error is corrected or disposition as be-
ing insignificant. SPAR model users shall be
notified of significant model errors. Final res-
olution of errors shall be documented.

8. MODEL CHANGES

SPAR models changes are made for a varie-
ty of reasons. Changes made by a model
user to realign the model to more accurately
reflect the status of the plant while perform-
ing an analysis are not considered changes,
while changes to the model that correct a
logic error or to more accurately reflect the
design and operation of the plant usually do
result in a change to the model.


https://saphire.inl.gov/

8.1 Model Updates

The ASME PRA Standard defines PRA
maintenance as an update to reflect plant
changes such as modifications, procedure
changes, or plant performance (data). For
SPAR, there are practical limits as to the ca-
pability to be in tune with evolving plant
changes for over 100 plants and 79 models.
(The NRC staff expects to evaluate options in
the future by which licensees could possibly
provide information voluntarily to assist in
SPAR model updates.) At a minimum, the
SPAR model documentation shall provide the
approximate effective date of the plant design
modeled in SPAR. Plant changes known to
the developers or NRC staff that have the po-
tential to impact the overall risk profile and
that have not been incorporated into the
SPAR model shall be logged and tracked for
interim risk applications and future update
(e.g., installation of a station blackout diesel
generator).

8.2 Model Upgrades

The ASME PRA Standard defines an upgrade
as the incorporation of a new methodology
such as a new human error analysis method,
new data update method, or new treatment of
common cause failure that has not been peer
reviewed. For SPAR, model upgrades shall
receive internal and external peer reviews
commensurate with the importance of the
new model to the overall risk profile. Written
approval from the NRC PM or technical moni-
tor shall be required for major upgrades.

8.3 Temporary SPAR Model Changes

It is occasionally necessary that model
changes be made to a SPAR model for the
purposes of performing a specific risk as-
sessment or risk analysis. The typical NRC
SPAR model user is highly trained and expe-
rienced. SRA’s, who perform most of the risk
analysis using SPAR models, also complete a
rigorous qualification program. Additionally,
provisional changes made to a SPAR model
accomplished to support an analysis or regu-
latory activity receive significant oversight and

review through established regulatory pro-
cesses. These reviews ensure that the mod-
els used in support of an analysis or regula-
tory activity ensures the models are suffi-
ciently representative of the as-built, as-
operated plant. However, these model
changes have not been subjected to the
SPAR Model Quality Review process; there-
fore the model user is responsible for ensur-
ing that these temporary changes reflect the
as-built, as-operated plant.

Therefore, only SPAR model changes that
have been implemented under the SPAR
Model Quality Review process and are in-
cluded in the released SPAR model (i.e., the
model of record) are considered formal
SPAR model changes for the purposes of
this document.

8.4 Criteria for Using Plant-Specific Perfor-
mance Data in lieu of Industry Averaged Da-
ta

The standardized nature of the SPAR mod-
els necessarily implies a consistent set of
initiating event frequencies, human error
probabilities, and equipment failure rates. As
noted in Section 6.1, sensitivity studies may
be performed to assess the potential impact
of data differences on overall results. On
some occasions, it is expected that there
may be unique engineering design or per-
formance characteristics in which the licen-
see’s data differ substantially from those in
the SPAR model and which could have a
significant impact on the risk profile.

Such occasion is expected to be infrequent.
No re-base lining of the model shall be un-
dertaken without the explicit approval of the
NRC PM and/or technical monitor. Devia-
tions from the standard data set shall be vis-
ibly documented within the model.
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SPAR Model Users SPAR Model Applications
* NRC RES Staff e Inspection Program (e.g., SDP Phase 3, MD 8.3)
* NRC NRR Staff e Accident Sequence Precursor (ASP) Program
e Region Senior Reactor Analysts e Genric Safety Issues
¢ National Laboratories ¢ L icense Amendment Reviews
¢ Other NRC Contractors (e.g., ASP) ¢ Performance Indicators Verification (e.g., MSPI)
¢ Nuclear Power Plant Staff e Special Stdies (e.g., LOOP/SBO, EPRI MOU)

Configuration Control of Models

*

Validation & Verifcation
e “MSPI-Type” validation
- cut sets, basic event importances

N
e
e

Limited Scope Validation & Verification

o Statistical metrics e Comparison to liensee PRA/IPEEE models (as avialble, and/or
Y o SDP notebook onsite visits (PRIBs) e Comparisons to NRC NUREGSs and analsysis
USER FEEDBACK MECHANISMS A A A
* SDP Analysis External Peer Review : : :
* ASP Analysis . o NRC PM/Staff review : : :
* Licensee review (as available) e Review by third party contractor . -
o Information from inspections « Peer Review to ASME/ANS STD Limited Scope Peer Reviews
e Generic industry modeling issues ¢ Internal QA review by contractor, and/or
¢ Risk-informed initiatives (e.g., MSPI) + * NRC Headquarteres staff. and/or
e Inappropriate standard assumptions Internal Peer Review * Regional Senior Reactor Analysts (as avaialble)
¢ Licensee performance data e Model testing and comparisons A A A
e Guidelines & checklists (RASP)
e Model elemets (e.g. fault trees) H . .
Plant ¢ . . :
JpelEERE SPAR Internal Events Modules SPAR External SPAR Low SPAR LERF
* Models for all opertaing plants Events Module W Module
Eno * Evolution of all models since 1995 * In development Module * In development
c i e Current industry performance data ¢ Internal flooding Shutdown e Lead plant for each
@IEEUIEI ¢ Updated models (e.g., RCP seal LOCA e Internal fire e In development of 10 categories
¢ Expanded number of event trees e Seismic e Templates for « Procedure to apply
¢ Detailed modeling of support systems e Other BWR & PWR
Updated Plant * Expanded documentation model to all plants

Performance
Data

5 i i 5

Applicable parts of ASME/ANS standards. Common software platform and model framework.

FIGURE 1. SPAR MODEL QA PROCESS Ruison
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eTest or Limited
Use model
constructed to
support specific
regulatory
activity

eThese models
should not be
used to support
any formal
analyses, unless
the analyst has
been specifically
authorized to do
so.

*Model Changes
are captured via
version/revision
control
software (RCS)

eControlled via
SPAR model
development
processess and
contracts

*Model Changes
implemented
via the SPAR
Model Quality
Review process

eDocumentation
updated to
reflect revised
model

eInternal reviews
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Attachment 1: SPAR Model Project Manager Review Checklist
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SPAR Model Project Manager Review Checklist

PLANT NAME:

MODEL NAME: VERSION:

1. Documentation:
|:| Verify all documentation is included
|:| Perform quality review of documentation (legibility, formats, etc.)

[ ] Reports reviewed IAW SPAR Model Program QA procedures

|:| Review model changes
|:| Review and Verify Excel Spreadsheets
|:| Review Acceptance Criteria

Documented Baseline CDF:

2. Model
[ ] Open model with correct version of SAPHIRE
|:| Verify Usage Limitation screen is there and updated

|:| Quantify Model and verify Baseline CDF:

|:| Compare the Current versus Base Case
OR Compare and verify
|:| Top 50 cut sets, AND
|:| Top 50 Birnbaum Measures

3. Other PM Reviews Completed
Yes No NA

External Events | | | | | |

Low Power / Shutdown | | | | | |

Level 2 (LERF) e I e

Data ||||||




SPAR Model Project Manager Review Checklist

PLANT NAME:

MODEL NAME: VERSION:

4. Issues identified, corrections need, other concerns:

Project Manager: Date:
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