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ABSTRACT

Title 10 of the Lode of Federal Regulations, Part 52, contains the
requirements for issuance of early site permits, standara design
certifications, and combined licenses. Consistent with this rule, Combustion
Engineering, Inc. has applied for design certification of the System BO+™
Standard Design, which is described in the Combustion fngineering Standard
Safety Analysis Report-Design Certification (CESSAR-DC). This Licensing
Review Basis document has been developed (1) to identify key technical issues
and Combustion Engineering’s proposed approach for their resolution and (2) to
establish the schedule and process for the design certification review.
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INTRODUCTION

-
Combustion Engineering has applied for Design Certification of the
System 80+T" Standard Design in accordance with the Commission’s
regulations (10 CFR Part 52).

Combustion Engineering is enhancing the System BOR standard design
[described in the Combustion Engireering Standard Safety Analysis
Report - FSAR (CESSAR-F)] to meet the reguirements of 10 CFR Part 52
and the guidance of the NRC's Severe Accident and Safety Goal Policy
Statements. The scope of this improved design, the System 80+ ™
Standard Design, covers an essentially complete nuclear power plant,
which will include all structures, systems, and components that can
affect safe operation, except for site-specific e]ements . This
scope will be described in the Combustion Engineering Standard
Safety Analysis Report-Design Certification (CESSAR-DC), which will
provide sufficient information to enable the Staf” to issue the
Final Design Approval required for Commission ~ertification of the
System 80+ Standard Design.

Both Combustion Engineering and the NRC Stzff believe that the
safety review of CESSAR-DC will proceed more smoothly if certain
licensing review bases are established. This Licensing Review Basis
(LRB) document will, therefore, be used (1) to identify key
technical issues and Combustion Engineering’s proposed approach for
their resolution and (2) to establish the schedule and process for
the Design Certification review.

* The System B0+ design process 1s currently ongoing and will be completec

according to the schedule presented in Section 2.

P
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1.1

1.2

Scope and Content of CESSAR-DC

The scope of the System 80+ Standard Design includes a» essentially
complete nuclear power plant. Table 1 lists the detailed
structures, systems, and components included in the System 80+
Standard Design and Table 2 lists those for which a conceptual
design will be provided, consistent with the requirements of

10 CFR Part 52. Interface requirements for structures, systems, and
components, not included in the System 80+ Standard Design will be
provided in CESSAR-DC. NRC Staff review of the information
presented in CESSAR-DC will ensure that all safety issues are fully
addressed and that all regulatory requirements are accounted for
during the Design Certification process. The Staff’s review of
CESSAR-DC, therefore, will close out all questions concerning the
System 80+ Stancard Design, consistent witk 10 CFR Part 52, and will
address the tests, inspections, analyses, and acceptance criteria
that are necessary to provide reasonable assurance that the plant
will be built and operated in accordance with the design
certification.

Since Coxmbustion Engineering wishes to obtain an FDA and a Design
Certification for tne System 80+ Standard Design before any
applicant, site, or equipment suppliers are identified, it will
provide thie necessary level of detailed information to enable the
Staff to complete its review without preempting competitive bidding
on any future project that references the certified design. The
format and content of CESSAR-DC are described in Sections 3, 6,

and /.

Applicability of the EPRI ALWR Requirements Document

Combustion ngineering is responsible for the development of the
System 80+ Stondard Design, even though assistance may be obtained
from other organizations during the design process and NRC Staff
review. The design bases for the System B0+ Standard Design include
performance and safety criteria “stablished by Combustion



1.3

Engineering, industry codes and standards, System 80 design
information, operating plant experience, NRC regulations and
guidance, and input from the EPRI ALWR Requirements Document .
selected EPRI criteria are adopted by Combustion Engineering after
technical, licensing, and cost reviews. The System 80+ design bases
and design features are described in CESSAR-DC and Combustion
Engineering will be responsible for responding to NRC questions on
this material. In responding to some questions, however, Combustion
Engineering may reference the EPRI ALWR Requirements Documert (and
associated NRC review documents) or way invite EPRI to participate
in meetings with NRC staff in order to provide more detailed
technical support. Examples of subjects where such questions might
arise are (1) Probabilistic Risk Assessment methodology,

(2) sabotage protection, and (3) hydrogen generation and control
inside the containment.

Scope and Content of Future Applications Referencing CESSAR-DC

When the certified System 80+ Standard Design is referenced in an
application, the Staff’'s review of matters related to the approved
reference design need consider only (1) whether the parameters of
the specified construction site fall within the requirements of the
certified design site envelope, (2) whether the interface
requirements of the certified design have been met, (3) the
applicant’s proposed means of assuring that plant construction will
conform to the certified design requirements, and (4) a final
confirmation (based on compliance reviews/audits during
construction) that the plant has been constructed and can be
operated in compliance with the design details and acceptance
criteria certified by the Commission. No further review of the
referenced design will be required when the site-specific parameters
fall within the site envelope and interface requirements are met.
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Reactor Coolant System

Fuel System

Shutdown Cooling System

Containment Structure and Support Systems
Safety Injection System

Habitability Systems

Safety Depressurization System

Reactor Protective System

Engineered Safety Features Actuation System
Control Systems not Required for Safety
Onsite Power System

Fuel Storage and Handling Jystems

Station Service Water System

Component Cooling Water Sysiem

Turbine Building Service Water System
Turbine Building Cooling Water System
Chilled Water System

Demineralized Water Makeup System
Condensate Storage System

Compressed Air Systems

Process Sampling System

Equipment and Fleor Drainage System
Chemical and Volume Control System
Control Building Ventilation System

Fuel Building Ventilation System
Auxiliary and Radwaste Building Ventilation System
Diese! Building Ventilation System
Containment Purge Ventilation System
Containment Cooling and Ventilation
Turbine Building Ventilation System
Station Service Water Pump Structure Ventilation System
Fire Protection System

Communication Systems

Lighting Systems

Diesel Generator (DG) Engine Fuel 0il System
DG Engine Cooling Water System

DG Engine Starting Air System

DG Engine Lube 011 System

D6 Engine Air Intake and Exhaust

DG Building Sump Pump System

Compressed Gas System

Turbine Generator System

Main Steam Supply System

Turbine Bypass System

Main Condenser System

Condensate Cleanup System



TABLE 1 (Cont’d)

l
|
|
Condensate and Feedwater System \
Steam and Power Conversion System ‘
Steam Generator Blowdown System

Emergency Feedwater System

Liquid Waste Management System

Gareous Waste Management System

Solid Waste Management System

Process/Effluent Radiation Monitoring System

00000000




TABLE 2

MUCLEAR POMER PLANT STRUCTURES, SYSTENS, AND COMPONENTS FOR
WHICH A CONCEPTUAL DESIGN WILL BE PROVIDED

Emergency Operations Facility
Operations Support Center
Training Facilities

Laboratory Facilities
Decontamination Facilities
Ultimate Heat Sink

Warehouses

Sewage Treatment Facilities
Potable and Sanitary Water Systems
Service Water Intake Structure

OO0 O0O0C0DO0O0D0OCO0O0O0O

* Tonceptual design descriptions and interface re
in CESSAR-DC, con:.stent with the requirements

Offsite Power System (Including Switchyard)

Office Space Outside the Control Complex

quirements will be provided
of 10 CFR Part S52.




2.0

SCHEDULE

The schedUle for submitting groups of CESSAR-DC chapters is shown in
Table 3 along with the schedule for NRC review of those submittals.
The major milestones are design completion by September 1990, an FDA
by September 1991, and Design Certification by September 1992.

~3
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pual (JOCKET Approach

Since the System 80+ Standard Cesign is an evolution of the System
80 design, a new (separate) docket will be created which includes
all of the existing information and history of the current System 80
docket, docket number STN 50-470F. As shown in Figure 1, the new
docket will be utilized to describe the System 80+ Standard Design.
This approach will allow current System 80 users to reference the
first docket while, at the same time, allowing for full NRC review
of the System 80+ design and development of the System B0+ Design
Certification Rule.

AR- Form

The format of CESSAR-DC will be consistent with the guidance of the
Standard Review Plan (NUREG-0B00) and the Standard Format and
Content of Safety Analysis Reports for Nuclear Power Plants
(Regulatory Guide 1.70, Revision 3). The numbering of CESSAR-DC
sections related to the Nuclear Steam Supply System will be
consistent with CESSAR-F, since the System 80+ design is based on
the System B0 design described in CESSAR-F.

CESSAR-DC Amendment Identification

The CESSAR-DC submittals outlined in Table 3 consist of changes to
existing CESSAR-F material in chapter-by-chapter packages. Bars
with amendment identifiers will be provided in the margins 10
indicate all areas of change relative to CESSAR-F. The CESSAR-DC
amendment identifier and date will be provided at the bottom of each
amended page.

A11 CESSAR-F material in CESSAR-DC will be reviewed specifically for

applicability to the System 80+ Standard Design, will be modified if
appropriate, and will then be identified as CESSAR-DC material.

L
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- 3.‘

Incorporation of Kev Requirements

Paragraph 32.17 of the Commission’s regulations states that
applications for design certification must contain the following

items:

(1)

(2)

(3)

(4)

(%)

(6)

The technical information which is required of applicants for
construction permits and operating licenses by 10 CFR Part 20,
Part 50 and its appendices, and Parts 73 and 100, and which is
technically relevant to the design and not site-specific;

Demonstration of compliance with any technicaliy relevant
portions of the Three Mile Island requirements set forth in 10
CFR 50.34(f);

The site parameters postulated for the design, and an analysis
and evaluation of the design in terms of such parameters.

Proposed technical resolutions of those Unresolved Safety
Issues and medium- and high-priority Generic Safety Issues
which are identified in the version of NUREG-0933 current on
the date six months prior to application and which are
technically relevant to the design;

A design-specific probabilistic risk assessment;

Proposed tests, inspections, analyses, and acceptance criteria
which are necessary and sufficient to provide reasonable
assurance that, if the tests, inspections and analyses are
performed and the acceptance criteria met. a plant which
references the design is built and wiil operate in accordance
with the design certification;

The interface reguirements tu be met by those portions of the

plant for which the app ication does not seek certification.
These requirements must be sufficiently detailed to allow

AR




completion of the final safety analysis and design-specific
probabilistic risk assessment;
W it

(8) Justification that compliance with the interface requirements
is verifiable through inspection, testing (either in the plant
or elsewhere), or analysis.

(9) A representative conceptual design for those portions of the
plant for which the application does not seek certification to
aid the staff in its review of the final safety analysis,
probabilistic risk assessment, and interface requirements.

CESSAR-DC will contain all relevant information in accordance with
the requirements of 10 CFR Part 352, including the items listed
above. Information will also be included in CESSAR-DC to address
the issues identified in Sections & and 7 of this document.



4.0

4.1

4.2

NRC STAFF REVIEW

O

Querview

Each NRC reviewer will be provided a complete copy of the CESSAR-F
Safety Evaluation Report (NUREG-0852 and supplements). The NRC
Staff will give consideration to this Safety Evaluation heport in
order to determine applicability of conclusions in that report to
the System 0+ design. After reviewing this report, NRC Staff will
review the design described in CESSAR-DC to confirm compliance with
NRC regulations, guidance of the Severe Accident and Safety Goal
Policy Statements, and the guidance of the Standard Review Plan

(SRP).

Combustion Engineering will identify (in Appendix A to CESSAR-DC)
proposed acceptance criteria for the resolution of all applicable
USIs and GSIs: MRC staff will review these criteria and modify them
where necessary. Combustion Engineering will also describe System
80+ compliance with those criteria and NRC Staff will review those
“compliance" writeups, consistent with the schedule in Section 2.

Combustion Engineering has committed to provide 2 sufficient level
of information to allow the NRC Staff to complete its review of the
System 80+ Standard Design and issue the Final Design Approval
required for design certification.

Procedure

The staff will follow its review procedures of the SRP, supplemented
and modified as follows:

(1) CESSAR-DC is to be submitted in groups as shown in Table 3.
Accordingly, the staff SER will also be issued in draft form,
in sections in accordance with the schedule also shown in Table
3. The draft SER sections will be made publicly available.

.« 34 -



(2)

(3)

(4)

At the completion of the review of the individual SAR chapters,
the staff will perform an integrated review of the application.
fhTs Teview will complement the Probabilistic Risk Assessment
(PRA) review, in that it will be an overall assessment of the
design. The staff will issue a composite fina! SER in
accoraance with the schedule shown in Table 3.

unresolved issues that may be identified early in the review
process, but which cannot be resolved until the completion of
later chapters. Each draft SER section will contain a
description of such issues. In addition, Combustion
Engineering will maintain an updated checklist which identifies
outstanding issues and the future chapter(s) in which
resolution is anticipated. This checklist will be available to
the NRC Project Manager.

Each draft SER will contain a target schedule for closing
outstanding SER issues that is compatible with the target date
for the FDA.

It will be important to carefully document the open or



ACRS PARTICIPATION

One 56:5.7;\th0 design review of a standard plant is the indepindent

review by the Advisory Committee on Reactor Safeguards (ACRS).

Periodic reviews will address the safety aspects of the design ]

changes and/or design enhancements on matters selected by the ACRS. |
|
|

The NRC Staff will keep the ACRS informed on the progress of the
review and will schedule meetings with the ACRS, as appropriate.
|







6.3

6.4

6.5

6.5.1

Resclution of USIs and 6513

The basis for identifying USIs and GSls is described in Section 4
and the process for developing the resolution of USIs and 6SIs is
provided in Appendix A. The list of USIs and GSIs applicable to the
System 80+ design is aiso provided in Appendix A. That Vist will be
revised, if necessary, curing the development of the CESSAR-DC
writeups which document implementation of USI and GSI resolutions.

Probabilistic Risk Assessment

The process of preparing and using the System 80+ Standard Design
PRA is provided in Appendix B. The process for review of degraded
core issues, which are factored into the PRA, is described in

Appendix C.

Severe Accident Performance Goals

This subsection describes the goal: for severe accident performance
criteria. These goals are consistent with the guidance of the NR('s
Severe Accident and Safety Goal Policy Statements.

For the System 80+ PRA, Combustion Engineering has adopted the
following criteria for potential severe core damage.

A potential for severe core damage shall be assumed to exist if and
only if both of the following have occurred:

(A) Tne collapsed level in the RCS has decreased such that active
fuel in the core has been uncovered: and,

(B) A temperature of 2200% or higher is reached in any node of the
core as defined in a realistic thermal-hydraulic calculation.

s I8




If the above criteria for potential severe core damage are exceeced,
predictions of actual core damage &nd resulting radioactive releases
will D6 tTTeulated using the MAAP code. Review of the MAAP code,
however, may not be necessary since the staff canm apply its own
MELCOR and Source Term Code Package (STCP) codes in its evelvation.
The staff will review MAAP analyses and comparisons to other codes
in order to assess the acceptability of conclusions based on MAAP.
As indicated in Appendix C, the initial analyses will be dune with
JAAP-3B and final analyses will be performed using the new improved
MAAP-DOE code.

The above criteria are consistent with the EPR( definition provided
in Sect.on 1.2 of the EPR] ALWR Requirements Document. It is
Combustion Engineering’'s goal that the estimated mean annual core
damagz freguency (including both internal and externa)l events) will
be less than 1.0E-5 events per reactor-year.

It is Combustion Engineering’s goal that no containment failure
modes shall exist that lead to offsite doses in excess of 25 rem
with a mean freguency greater than 1.0E-6 events per reactor-year.

With regard to meteorology, the methods and assumptions employed in
the analysis of environmental transport consequences (plume
size/wind direction/wind speed/wind shift probability/adverse or
expected weather), population distribution (probability of
individua) seeing plume/location of individual(s) during release),
and time of exposure will be consistent with the guidance found in
NUREG/CR-2300, dated January, 1983, and NUREG/CR-2815, dated August,
1985.




6.5.2

Mitigation of Core Damage

L
The containment is one of the principal barriers to the release of
radicactivity. Consistent with this defense-in-depth principle, the
System B0+ design will provide protection against containment
failure in the event of a release of radicactivity to the
containment atmosphere.

The expected containment design features will include:

a. @& large dry steel containment (the System B0+ containment has
an ultimate strength which is approximately four times the
design strength -- best-estimate calculations show actual
failure at a pressure of 220 psig vs. & design pressure of 53

psig).

b. measures to reduce the probability of early containment
failure, including the safety-grade Containment Spray System
and the safety-grade Safety Depressurization System,

¢. a conservative design basis accident (guiilotine pipe break),
d. severe accident hydrogen control,

e. an in-containment refueling water storage tank for scrubbing
radioactivity out of reactor-coolant-system releases and for
providing a reliable source of water for flooding the reactor
cavity,

§  veliable containment heat removal cystems, (e.g., the
non-safety-grade Containment Cooling anc Ventilation and Norma)
Chilled Water Systems and the safety-grade Containment Spray
System), and
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containment perfsrmance.l based on the following definitions:

‘ Based on methodology co-sistent with Lhe EPRI PRA Key Assumptions and
Groundrules Cocument (Appendix A to Volume 2, Chapter I of the EPR] ALWR

Reguirements Document).

g. consideration of severe accidents in the design of the reactor
vessel cavity configuration, including entrainment of a
;;;;E;iticul molten core.

During NRC staff review of the Sy tem 80+ design, the approa.n for

demonstrating containment integrity under severe accident conditions

may be revised or supplemented. Initial expectations, however, are

that containment integrity will be demonstrated based on the |

probabilistic reliability approach summarized below.

Any quantitative reliability predictior of the containment function

must be stated together with the corresponding gefinition of the

methodology used in that prediction. The reliabiliiy of containment
performance, in the context of tre EPR] ALWR Reguirements Document,

i: embodied in the PRA goals of (1) @ meen rore damage frequency of

less than 1.0E-5 events per r~eactor-year and (2) @ mean frequency

for occurrvence of doses greater than 25 rem beyond & one-half mile
radius from the reactor of less than ].0E-6 events per reactor-year.

Combustion Engineering believes that the above criter.e ire

appropriate for evaluating the protection of the health and safety

of the public with respect to severe accidents and that it 1is
inappropriate to specify a specific containment performance goal in
the context of the above PRA goals.

Nonetheless, the robust containment design selected for System 80«

permits Combustion Engineering to state its expectations for




6.5.3

(1) "Credible core damage sequences" is defined as all core damage
event sequences with a frequency greater than 1.0E-6 per
reactor-year. External events wnich would cause both core
damage and concurrently fezil the containment and which have a
frequency of less than 1.0E 5 per reactor-year will not be
considered in this evaluation.

(2) "Containment failure" is defined as a post-core-damage release
resulting in & dose greater than 25 rem beyond one-half mile
from the reactor.

Based on the above, the System 80+ containment design is expected to
be such that the containment conditional failure probability, when
weighted over credible core damage sequences, will be less than one
in ten (1.0E-1), consistent with the EPRI PRA goals listed above.

Offsite Conseguences of Severe Accidents

Combustion Engineering has adopted the following large-
offsite-release design goal for ‘he System 80+ Standard Design.

In the event of 2 severe accident, the dose beyond a one-half mile
radius from the reactor shall not exceed 25 rem. The mean freguency
of occurrence for higher offsite doses shall be less than once per
million reactor-years, considering both internal and external

events.

An industry effort, sponsored by EPRI, has evaluated the guidance of
the Safety Goal and Severe Accident Policy Statements and documented
a quantitative design goal for addressing the portion of these
policies dealing with large radioactive releases resulting from a
severe core accident (Chapter 1 of the EPRI ALWR Requirements
Document). The Combustion Engineering design goal is consistent
with the EPRI design goal.
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Probabilistic Risk Assessment (PRA). using mean values, will be used
by Combustion Engineering to demonstrate that the System B0+
Stand::a'ﬁiiiqn achieves these design goals. The System 80+ Level
111 PRA will be performed by modifying and extending the baseline
System SOR PRA. The accident sequences to be quantitatively
evaluated will be of the type and number listed in Tables 7.2-1 to
7.2-9 of the baseline PRA report [Enclosure to Letter, LD-88-008, A.
k. Scherer (C-E) to G. S. Vissing (NRC), dated January 22, 1988].
That report also provides detailed descriptions of the system
modeling methods, analysis ground rules, and computer codss that
were used (Section 2.0). The PRA evaluation process for the System
80+ Standard Design will be similar to that described in the
baseline PRA report and will be summarized in kppendix B of
CESSAR-DC. The final PRA will reflect only the final System 80+
design and any assumptions or methods carried over from the baseline
PRA will be fully apalicable to the System 80+ PRA.

External events will be considered in the System 80+ PRA. There is
an Advanced Reactor Severe Accident Program (ARSAP) task to identify
the degree to which each external event category should be
quantitatively evaluated in the System B0+ PRA. Combustion
Engineering is adopting the ARSAP results and any resulting
restrictions on site selection will be placed in Chapter 2 of
CESSAR-DC.

Sabotage is considered in the design by identifying thcse design
features which minimize the potential for sabotage (see Appendix A
to Chapter 13 of CESSAR-DC). In particular, Combustion Engineering
uses physical separation of safety trains as well as existing
nuclear security design practices to minimize the risk of sabotage.
Combustion Engineering will also address all appropriate NRC
guidance. Sabotage will not, however, be addressed quantitatively
in the System 80+ PRA.

In summary, the use of PRA, in conjunction with industry and NRC
guidance, will determine whether the Combustion Engineering design goals
for severe accidents have been achieved. |
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OTHER SPECIFIC ISSUES

The following subsections identify other specific issues (and the
general approach to their resolution) which are identified in NRC
regulations, guidance, or prlicy statements or which are of special
interest to NRC Staff.

Physical Security and Sabotage

The System 80+ Standard Design is being developed in accordance with
all current NRC regulations and guidance regarding the physical
security of nuclear power plants and the prevention of sabotage. In
addition, a srev®a) program to identify both existing and new design
festures for sstrisue protection was completed and results are
summarized in L.$3AR-DC (Chapter 13, Appendix A).

The basis for NRC guidance will be as defined in 10 CFR 73.55,
"Requirements for Physical Protection of Licensed Activities in
Nuclear Power Reactors Against Radioiogical Sabotage," and other
applicable portions of 10 CFR 73. It is intended that the final
design be sufficiently complete to allow the development of a
comprehensive security plan that will ensure that the safety of the
as-built facility will continue to be accurately described by the
certified design.

CESSAR-DC will include enough information to ensure the existence of
adequate physical barriers to protect vital equipment in accordance
with 10 CFR 73.55(c), "Physical Barriers," and to identify access
contro! points to all vital areas in accordance with 10 CFR
73.55(d), "Access Requirements." CESSAR-DC will aiso include 2
summary of insider/outsider sabotage scenarios and design features
to provide sabotage protection (Appendix A to Chapter 13).

My




1.2

7.3

Due to site-specific and operation-specific features, CESSAR-DC will

not include all details required by 10 CFR 73.55. Any design
interface requirements or inputs to site development or plant
operation will, however, be identified in CESSAR-DC. Examples of
such site-specific or operation-specific items in 10 CFR 73.55 are:

(1) Physical Security

(2) Access Requirements

(3) Detection Aids

(4) Communication Requirements
(5) Testing and Maintenance
(6) Response Requirements

As described in CESSAR-DC, Appendix A to Chapter 13, physical
features are being provided for the prevention and mitigation of
sabotage. These will include aspects of security design identified
in 10 CFR 73.55, the Standard Review Plan (Section 13.6), and other
NRC reports (e.g., SAND82-7053 and NUREG/CR-2585). The sabotage
protection criteria and program results are summarized in CESSAR-DC.

it nvel Par r

The System 80+ Standard Design is based on assumed site-related
parameters, to be discussed in CESSAR-DC, that were selected so as
to be applicable to the majority of potential nuclear power plant
sites in the United States. The site envelope parameters for the
System 80+ design are presented in Chapter 2 of CESSAR-DC.

Completeness of Design Documentation

Consistent with the requirements of 10 CFR Part 52, CESSAR-DC will
define the major design components and include the results of
sufficient engineering to identify, as appropriate:

a. design basis criteria
b. analysis and design methods
¢. functional design and physical arrangement of systems
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g.

plant physical arrangements sufficient to accommodate systems
and components

functional and/or performance specifications for components and
materials sufficiently detailed to become a part of associated
procurement specifications

acceptance/test requirements

risk assessment methodology

Consistent with 10 CFR 52.47(a)(2), design documentation supporting
CESSAR-DC and available for NRC audit should include, as

appropriate:

a. design basis criteria

b. plant general arrangements of structures and components,
including piping system layouts

c. process and instrumentation diagrams, electrical system
layouts, and major conduit and cable tray layouts
control logic diagrams
system functional descriptions and supporting studies and
analyses

§.  sufficient detail to permit preparation of component and
procurement specifications, including acceptance criteria and
test requirements

g. sufficient detail to permit preparation of construction/
installation specifications, including acceptance criteria and
test requirements

h. program for the assurance of quality

i. design-related aspects for the emergency plans

j. supporting design documentation such as site envelope data and
calculations sufficient to support the level of design detail
noted above

k. design-related aspects of the physical security program

1. ALARA/radiation protection plan

m. accident analyses

n. technical specifications

0. probabilistic risk assessment

ol i



In a limited number of cases where detailed design information is
not az:il:?]o. information on methods, procedures, and acceptance
criteria will be provided. Combustion Engineering will also define
those related tests, inspections, analysis, and acceptance criteria
that are necessary to assure that the design is properly implemented
in the plant. These tests, inspections, analysis, and acceptance
criteria are intended to be implemented and verified in a series of
reviews by the applicant during construction and pre-operation. The
NRC Staff will monitor the performance of these reviews and
implementation of the design through its inspection program.

11 in

The Combustion Engineering Quality Assurance Program is described in
topical report CENPD-210, Revision 5, "Quality Assurance Program”.
Supplemental information is provided in Chapter 17 of CESSAR-DC.
Combustion Engineering will submit justification, acceptable to the
NRC Staff, for any deviations from Appendix B of 10 CFR 50.

m ' ntrols
The standards and criteria used by Combustion Engineering in the
design of Instrumentation and Control Systems and used by the Staff

in the review of these systems are addressed in Chapters 7 and 18 of
CESSAR-DC. Detailed design descriptions are also presented therein.

Maintenance. Surveillance, and Reliability

The development of a detailed design implementation document and
technical specifications, supplemented by an evaluation of PRA
results. will ensure that sufficient maintenance guidance will be
made available to the utility applicant. This documentation will
allow the development of a coinprehensive maintenance program that
will ensure that the safety of the as-buiit facility will continue
to be accurately described by the certified design.




1.7

The proposed Technical Specificatio~s will be developed as early as
practicable and will be submitted for review and approval by the
Staff as part of the CESSAR-DC submittal. The Technical
Specifications will be developed based upon risk and reliability
considerations. These Technical Specifications will be included in
the Design Certification process. Combustion Engineering will
identify (in CESSAR-DC) design features that are necessary for
testing and maintenance during operation without chalienging safety
systems.

Certification cf a design will be based in part upon a Probahilistic
Risk Assessment (PRA) of that design. In that the validity of a PRA
is highly dependent on the reliability of systems, structurel, and
components, the staff requires assurance that programs will be
implemented which will ensure that the reliability of those systems,
structures, and components (assumed in analyses) will be maintained
throughout plant 1ife. Therefore, a program to assure design
reliability will be provided as part of the FDA review. This
program will be reviewed as part of the Combustion Engineering
Design Certification Program and will include items such as (1) the
Technical Specifications and IS1/1ST, (2) the maintenance
guidelines, (3) procedure guidelines, and (4) security guidelines.

Safety Goal Policy Statement

Or August 4 and 21, 1986, the Commission published a Policy
Statement on "Safety Goals for the Operation of Nuclear Power
Plants" (51 FR 28044 and 51 FR 30028). This policy statement
focuses on the risks to the public from nuclear power plant
operations. Its objective is to establish goals that broadly define
an acceptable level of radiological risk.

Combustion Engineering will comply with those implementation
requirenents that are developed by the NRC which are applicable to
the System 80+ Standard Design. Combustion Engineering will apply
the severe accident performance 96315 of Section 6.5 during the
design and analysis of the System B0+ Standard Design.
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7.8

7.9

7.10

10 CFR Part 52

The System 80+ Design Certification Program will be conducted in
accordance with the Commission’s regulations, including
10 CFR Part 52.

Sixty-Year Life

The staff will review the System 80+ design for a 60-year life
notwithstanding the fact that a 40-year license term limitation is
presently in the regulations. Combustion Engineering will identify
the components and systems which are affected. CESSAR-DC will
contain information to support the review for a 60-year design life
including information on fatigue, corrosion, and thermal aging. As
a result of its review, the NRC staff may identify additional
information ne-essary to support a 60-year design life.

Eire Protection

Improved fire protection criteria will be implemented for the System
80+ Standard Design. The current Branch Technical Position 9.5-1
guidance (e.g., 20 ft. separation) will be supplemented by a
criterion for safe shutdown capability in the event of a complete
loss of any fire area, assuming that re-entry into the fire area is
not possible (except for the containment, where physical separation
will be maximized to the extent practical). Additional review
criteria will be provided through NRC questions.

Fire protection for control room shutdown capability i, provided by
independent alternate shutdown capability that is physically and
electrically independent of the control room. Fire protection for
redundant shutdown systems in the Reactor Containment Building will
ensure, to as great an extent a- possible, that one shutdown
division will be free of fire damage. Consideration will be given
for safety-grade provisions for the fire protection systems to
ensure that the remaining shutdown capabilities are protected. In

- .



addition, it will be demonstrated that smoke, hot gases, or the fire
suppressant will not migrate into other fire areas to the extent
that safe shutdown capabilities, including operator actions, could
be adversely affected.

7.11 Station Blackout

The System 80+ Standard Design includes improved design features and
electrical systems to ensure a safe shutdown of the reactor. These
improvements are summarized below:

(1)

(2)

(3)

(4)

One turbine-driven emergency feedwater pump is included for
each steam generator. (These are in addition to the two
motor-driven emergency feedwater pumps.) In previous designs
one turbine-driven pump was shared by both steam generators.

fach of the four safety-related instrument channels has a
battery backup. In addition, Class 1E Electrical Divisions I
and 11. wiich include the two emergency diese: generators, have
their own batteries.

The design has full load rejection capability and the
capability to subsequently provide electrical power from the
turbine generator.

An alternate source of AC power which is diverse from the
safety-grade emergency diesels is included (this alternate AC
source is expected to be a control-grade gas turbine). This AC
source has its own battery.

7.12 leak-Before-Break

Leak-before-break can be considered where justified. Improved
design features (described in CESSAR-DC) ensure that steam generator
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7.13

7.15

tube integrity will be maintained. Also, CESSAR-DC addresses the
issue of material embrittlement associated with reactor vessel

material and supports.

A revised regulation (i.e., General Design Criterion 4, effective
November 27, 1987) and draft SRP Section 3.6.3 have been issued.
The System 80+ Standard Design addresses and meets the rule and the

intent of the SRP.

Source Term

The NRC staff will use the licensing basis source term "TID 14844"
for the review of the System 80+ safety analysis. With EPR! input,
realistic source terms will be established to be applied to the PRAs
and severe accident evaluations for future ALWRs, including the
System 80+ Standard Design. 1f NRC staff and EPRI agree that the
realistic source terms can also be applied to safety analysis,
Combustion Engineering will perform the safety analysis accordingly.

Operational Basis Earthauake

The staff agrees that the OBE should not control the design of
safety systems, which now occurs when 10 CFR 100, Appendix A, is
applied. The System 80+ design will be consistent with the EPRI
ALWR Requirements Document with respect to definition of OBE, SSE,
and analysis methodology. It is expected that the OBE will be less
than one-half of the SSE, which is a departure from 10 CFR 100,
Appendix A. The NRC staff has agreed to consider an exemption from
the regulations for the System 80+ Standard Design as part of the

review of CESSAR-DC.
ntainm k R
Containment leakage is acknowledged by the staff as being a function

of containment pressure. This pressure-dependence will be reflected
in predictions of leak rate for the System 80+ containment.
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7.16

1.17

7.18

Hydrogen Generation

CombuETOM Engineering will provide information to justify a System
80+ containment design consistent with the EPR] ALWR Requirements
Document and NRC Staff review thereof. That information will
include justification for the assumed extent of metal-water reaction
and the allowable maximum hydrogen concentration.

v iden ntain

Combustion Engineering will ensure that the System 80+ containment
design includes the capability to adc containment vents at a future
time. This approach is in compliance with current regulations
[50.34(f)(3)(iv)]. NRC Staff will then review System B0+ severe
accident issues including containment overpressure analysis and,
based thereon, will determine if there is a need for special
containment vents.

This issue addresses the potential loss of decay heat removal
capability when the reactor is shut down for refueling or
maintenance and the reactor coolant system is drained to the
"mid-loop" level with the reactor vessel head still on the reactor
vessel. The phenomenon of concern is a buildup of pressure in the
reactor vessel and hot leg which could result after a loss of decay
heat removal capability. This pressure buildup could cause a rapid
loss of coolant inventory if there is an opening in the cold

leg (e.g., during reactor coolant pump repair). Combustion
Engineering will specifically address this issue through analysis
and consideration of specific design features and/or operational
restrictions which would resolve the root cause of concern (e.g., 8
vent path to preclude pressure buildup above the core during
mid-loop conditions).
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7.19

7.20

Interfacing System LOCA

An Interfacing System LOCA is a loss of primary coolant outside
containment via a system which interfaces with the RCS and for which
the pressure boundary is outside containment. The interfacing
system LOCA is presumed to result from exposing Tow pressure piping
of the interfacing system to full primary system pressure due to
failure of multiple pressure barrier valves.

The most significant interfacing system LOCAs would occur in the
safety injection and shutdown cooling systems since these systems
have the largest pipe sizes for interfacing systems. In the
development of the System 80+ Standard Design the probability of an
interfacing system LOCA was decreased significantly by eliminating
the low-pressure safety injection system and by increasing the
design pressure of the shutdown cooling system from 650 psi to 900
psi. With this higher design pressure, the shutdown cooling system
is expected to maintain its integrity even when exposed to full
reactor coolant system pressure.

In addition to the above design improvements, interfacing system
LOCAs are included in the Probabilistic Risk Assessment for the
System 80+ design. As expected, results to date indicate that
interfacing system LOCAs provide only a minor contribution to the
core damage frequency (i.e., a contribution of approximately 3.0E-9
relative to the core damage frequency goal of 1.0E-5).

Anticipated Transients Without Scram (ATWS)

The System 80+ Standard Design includes a new control grade system
to address the requirements of the ATWS Rule (10 CFR 50.62). The
new system is the Alternate Protection System (APS). The APS
includes an Alternate Reactor Trip Signal and an Alternate Feedwater

Actuation Signal which are separate and diverse from the safety-grade

reactor trip system. The APS, therefore, addresses both the
prevention and mitigation requirements of the ATWS Rule.
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7.21

Electrical System Design

O
The System 80+ Standard Design would be connected to a switchyard
and to the transmission system via two separate and independent
transmission lines. The generator circuit breaker, along with the
unit main transformers, allows one of these lines not only to supply
power to the transmission system during normal operation, but also
to serve as an immediate available source of preferred onsite power.
The other separate transmission iine is connected, via the ;
switchyard and a standby auxiliary transformer, to provide an
independent second immediate source of offsite power to the onsite
power distribution system for safety and permanent non-safety loads.

The onsite power system for the System 80+ Standard Design consists
of the main generator, the generator circuit breaker, unit main
transformers, two unit auxiliary transformers, one standby auxiliary
transformer, two safety-grade diesel generators, a control grade
alternz‘e AC source, the batteries, and the auxiliary power system.

The Class 1E safzty loads are divided into two redundant and
independent load group Divisions 1 and 11. Each Load Division 1s
capable of being supplied power from the following sources (listed
in decreasing order of priority):

Unit Main Turbine Generator

Unit Main Transformers (Offsite Preferred Bus-1)

Standby Auxiliary Transformer (Offsit. Preferred Bus-2)
Emergency Diesel Generators

Alternate AC Source (diverse from the diesel generators)

m O O o >

If the unit main generator, both the offsite power sources, and the
diesel generators are all unavailable, either one of the Safety
Divisions may be powered from the Alternate AC Source.

A detailed description of the electrical power system is presentic
in Chapter 8 of CESSAR-DC.

. 8% s



7.22

Degraded Core Behavior

The System 80+ Standard Design inciudes design features to both
prevent and mitigate the effects of a degraded core. The main new
prevention feature is .he Safety Depressurization System for reactor
coolant system depressurization. This system, when used in
conjunction with the Safety Injection System, provides a backup to
the Shutdown Cooling System to decrease the probability of core
damage. The Safety Depressurization System also minimizes the
possibility of core ejection (from the vessel) under high-pressure
conditions.

The System 80+ reactor vessel cavity design includes two basic
features to mitigate the effects of a degraded core ejected from the
reactor vessel. First, a large floor area (0.02 mz/nwt) enhances
debris dispersal and coolability. The secend feature is an indirect
(1abyrinthine) cavity vent path, including a debris collection
chamber, which is configured to trap solid core debris and minimize
direct centainment heating.

The reactor vessel cavity configuration is shown in the containment
layout drawings in Section 1.2 of CESSAR-DC.
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APPENDIX A

Combustion Engineering Design Certification Program

Process for Resolution of Unresolved and
Generic Safety Issues as Required by
10 CFR Part 52
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Qverview of Process for Resolution of USIs and G315

One of The Wajor goals of Sombustion Engineering’s Design
Certification Program is to develop and obtain NRC certification of
a standard design (the System BO*T" Standard Design) which meets the
requirements of 10 CFR Part 52. In order to comply, technical
resolution of all applicable Unresolved Safety Issues (USIs) and
Medium- and High-Priority Generic Safety Issues (GSIs) must be
demonstrated for the System B0+ Standard Design.

Combustion Engineering will integrate input from related industry
programs (e.g., the EPRI Regulatory Stabilization Program) and
implement resolutions to the USIs and GSIs for the System B0+
Standard Design. A summary of the acceptance criteria and design
features for resolution of the USIs and GSIs will be provided in an
appendix to Combustion Engineering’s Standard Safety Analysis Report
- Design Certification (CESSAR-DC). It is anticipated that
Combustion Engineering will provide the NRC Staff with the
information necessary to close out all applicable review issues so
that a Design Certification rulemaking can be concluded without open
issues or conditions.

if f licabl m B0+ n
Resiagn

A total of 734 USIs and GSIs are identified in "a Prioritization of
Generic Safety Issues" (NUREG-0933), along with a summary of the
status of each issue. The EPRI Regulatory Stabilization Program
reviewed a1l USIs and GSIs and identified, as of July 1, 1986, 386
"Not Applicable" issuer (see NUREG-1197).

The remainder, 348 issues, were considered to be "Applicable" to the
design of Advanced Light Water Reactors. Further review was
performed to determine the subset of issues applicable to the System
80+ Standard Design. An issue was eliminated for System 80+ if it
met one of the following criteria:
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1. The issue is prioritized in NUREG-0933 as DROPPED or LOW, or
the issue has not yet been prioritized.
e

2. The issue is specific to another design (e.g., BWR, N, Ba&W).

3. The issue was classified as a DROP issue in the EPRI Regulatory
Stabilization Prograr.

4. The issue meets one of the criteria used in the EPRI Regulatory
Stabilization Program for idertifying "Not Applicable" issues
(see NUREG-1197).

5. The issue is "resolved" in NUREG-0933 with no new requirements
or guidance and with no reference to old requirzments or
guidance.

The resulting 1ist of issues is presented on the following pages.

As implementation of these issues progresses, including NRC review,
the 1ist of issues for the System 80+ design may be revised. New
USIs and GSIs will be addressed through the "question and answer"
process. An up-to-date listing will be available to the NRC Project
Manager at all times.

In order to implement the applicable USIs and GSIs, proposed
acceptance criteria must first be documented (by either the NRC or
by an applicant). Then, the implementation into the design must be
proposed and reviewed by NRC Staff. Combustion Engineering will
evaluate input from various sources (described below) and each
applicable safety issue will be implemented and documented on the
CESSAR-DC docket. Some issues have already been resolved (i.e.,
criteria defined) by the NRC and -in these cases- Combustion
Engineering will implement, to the maximum extent possible, the
NRC's proposed resolutions. If, however, some revisions are
necessary, Combustion Engineering will propose alternate criteria
appropriate for the System B0+ Standard Design.
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Acceptance criteria for some issues have not yet been identified.
For these issues which are applicable to System 80+, Combustion
Engin‘???ﬂa‘vi11 review results of the EPRI Regulatory Stabilization
Program and DOE’'s Advanced Reactor Severe Accident Program (ARSAP).
To the maximum extent practical, results from these programs will be
implemented for the System 80+ Standard Design. Combustion
Engineering will also monitor and use, to the extent practical, the
information provided by the NRC via the Generic Issue Management
Control System (GIMCS).

The EPRI Regulatory Stabilization Program is developing Topic Papers
on proposed acceptance criteria for resolution of the more
significant USIs and GSIs which are applicable to Advanced LWR
designs. The primary purpose of these Topic Papers is to document
criteria for resulution of applicable issues and incorporate NRC
comments. The Combustion Engineering Desion Certification Program
will address and resolve the USls and GSIs via design features which
are expected to be consistent with the criteria in the Topic Papers.
In this way, the issues can be closed out based on documented
criteria which have been reviewed by the KNRC.

Topic Papers will also be generated in the ARSAP to address severe
accident issues. ARSAP staff have reviewed current infermation
related to severe accidents to identify a composite 1ist of related
issues for which Topic Papers will be produced. Some of these Topic
Papers may also be applicable to resolution of the USIs and GSIs
which must be resolved for the System 80+ Standard Design. For
these particular USIs and GSIs, Combustion Engineering will
integrate input from the DOE ARSAP and present the proposed
acceptance criteria and resolutions to the NRC for review and
comments.

There may be some USIs and GSIs, however, for which Topic Papers or

other documented resolutions are not available from either the EPRI
Regulatory Stabilization Program, the DOE ARSAP, or from tie NRC.
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For these USIs and GSIs, Combustion Engineering will develop
acceptance criteria and resolutions specific to the System 80+
Standard Design and will obtain NRC approval through documentation
in CESSAR-DC.

NRC Review Process and Documentation

Proposed acceptance criteria and design features for resolution of
applicable USIs and GSIs will be documented by Combustion
Engineering in Appendix A to CESSAR-DC. The NRC will review this
appendix and Combustion Engineering will provide any additional
information necessary for preliminary NRC concurrence. Final NRC
approval of the propused resolutions will occur as part of the
Design Certification rulemaking. Combustion Engineering will
provide sufficient information in CESSAR-DC so that the appendix can
serve as the primary documentation of acceptance criteria for USIs
and GSIs during NRC Staff and ACRS reviews.

The NRC will review the acceptance criteria and proposed resolutions

to specific USIs and GSIs on a schedule consistent with NRC review

for the Final Design Approval. The schedule for the Final Design 1
Approval is provided in Section 2 of this Licensing Review Basis 1
document.

Reports (SERs). The draft SERs will address the acceptance criteria
for the USIs and GSIs, as well as the resolutions (design features)
proposed for the System 80+ Standard Design. NRC's preliminary

concurrence with the acceptance criteria and resolutions will be

\

)

\

|
NRC review results will be documented in draft Safety Evaluation

|

|

\

provided in the draft SERs. The draft SERs will be finalized when
all CESSAR-DC chapters have been submitted and an integrated review
has been completed by the NR(C Staff.
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Summary

L P

Combustion Engineering’s Design Certification Program for the System
80+ Standard Design will resolve all applicable USIs and GSIs, as
rejuired by 10 CFR Part 52. Input from related industry programs
and axisting NRC documentation will be reviewed and integrated in
order to identify acceptance criteria for resolution of the USIs and

6SIs.

The resolution of USIs and GSIs for System 80+ will be based
primarily on acceptance criteria from EPRI ALWR and DOE ARSAP Topic
Papers and from existing NRC documentation. Combustion Engineering
will integrate these inputs and gevelop additional criteria, if and
where necessary. Documentation of the acceptance criteria and
proposed design features for resolution of all applicable USIs and
GS1s will be provided in Appendix A to CESSAR-DC. Combustion
Engineering will provide whatever information is necessary to close
the USIs and GSIs for the System 80+ Standard Design. NRC's
preliminary concurrence with the acceptance criteria and proposed
resolutions will be documented in the CESSAR-DC draft Safety

Evaluation Reports.
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LIST OF UNRESOLVED SAFETY ISSUES AND
HIGH/MEDIUM PRIORITY GENERIC ISSUES APPLICABLE
o<aal THE SYSTEM 80+ STANDARD DESIGN

ISSUVE TITLE

SETPOINT DRIFT IN
INSTRUMENTATION

PWR PIPE CRACKS

RADIATION EFFECTS ON REACTOR
VESSEL SUPPCRTS

022 INADVERTENT BORON DILUTION GSI
EVENTS

023 REACTOR COOLANT PUMP SEAL GSI
FAILURES :

029 BOLTING DEGRADATION OR GSI
FAILURES IN NUCLEAR PLANTS

036 10SS CF SERVICE WATER GSI

045 INOPERABILITY OF INSTRUMENTS GSI
DUE TO EXTREME COLD WEATHER

048 LCO FOR CLASS 1E VITAL GEI1
INSTRUMENT BUSES IN OPERATING
REACTORS

049 INTERLOCKS AND LCOs FOR GSI

REDUNDANT CLASS 1E TIE BREAKER

051 PROPOSED REQUIREMENTS FOR GSI
IMPROVING RELIABILITY OF OPEN
CYCLE SERVICE WATER SYSTEMS

057 EFFECTS OF FIRE PROTECTION GSI
SYSTEM ACTUATION ON SAFETY
RELATED EQUIPMENT

064 IDENTIFICATION OF PROTECTION GEl
SYSTEM INSTRUMENT SENSING
LINES
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07/24/89
LIST OF UNRESOLVED SAFETY ISSUES AND
HIGH/MEDIUM PRIORITY GENERIC ISSUES APPLICABLE
=—JO THE SYSTEM 80+ STANDARD DESIGN
1SSUE ISSUE
NUMBER ISSUE TITLE TYPE
066 STEAM GENERATOR REQUIREMENTS Gs1 i
070 "PORV AND BLOCK VALVE GSI |
RELIABILITY |
075 GENERIC IMPLICATIONS OF ATWS GS1 i
EVENTS AT SALEM -- OPERATIONAL
QA PROGRAMS |
\
079 UNANALYZED REACTOR VESSEL GSI ﬁ
THERMAL STRESS~ DURING NATURAL
CONVECTION CUOLDOWN {
1
082 BEYOND DESIGN BASES ACCIDENTS GS1 |
IN SPENT FUEL POOLS |
|
083 CONTROL ROOM HABITABILITY GSI 1
093 STEAM BINDING OF AUXILIARY GSI
FEEDWATER PUMPS
094 ADDITIONAL LTOP FOR LIGHT GSI
WATER REACTORS 1
099 RCS/RHR SUCTION LINE GSI |
INTERLOCKS ON PWRS
103 DESIGN FOR PROBABLE MAXIMUM GSI
PRECIPITATION
105 INTERFACING SYSTEMS LOCA AT GSI
LWRS
106 PIPING AND USE OF HIGHLY GSI
COMBUSTIBLE GASES IN VITAL
AREAS -= FIRE PROTECTION
119.1 PIPF RUPTURE REQUIREMENTS GSI/RI
119.2 PIPE DAMPING VALUES GSI/RI 1
|
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07/24/89 1
LIST OF UNRESOLVED SAFETY ISSUES AND |
HIGH/MEDIUM PRIORITY GENERIC ISSUES APPLICABLE
e«ealQ THE SYSTEM 80+ STANDARD DESIGN
J
ISSUE 1SSUE |
NUMBER ISSUE TITLE TYPE
|
119.3 DECOUPLING OBE FROM SSE GSI/RI1
119.5 LEAX DETECTION REQUIREMENTS GS1/RI
122.2 INITIATING FEED AND BLEFD GSI
124 AUXILIARY FEEDWATER SYSTEM GSI
RELIABILITY
|
125.1.03 SPDS AVAILABILITY GSI
12£.11.07 REEVALUATE PROVISION TO GS1 |
AUTOMATICALLY ISOLATE
FEEDWATER FROM STEAM GENERATOR
DURING LINE BREAK
128 ELECTRICAL POWER RELIABILITY GSI
130 ESSENTIAL SERVICE WATER PUMP G5I
FAILURES AT MULTIPLANT SITES
135 INTEGRATED STEAM GENERATOR GSI
1SSUES
A-01 WATER HAMMER Us:
A-02 ASYMMETRIC BLOWDOWN LOADS ON vsI
RCS
A-04 C-E STEAM GENERATOR TUBE Us1
INTEGRITY
A-09 ATWS Us1
A-11 REACTOR VESSEL MATERIAL Us1
TOUGHNESS
A-12 FRACTURE TOUGHNESS OF §.G. & UsI
RCP SUPFORTS

A-13 SNUEBER OPERABILITY ASSURANCE GSI

.
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ISSUE
NUMBER

A-15

A-17

A-24

A-2S

A-26

A-29

A-30

A-31
A-35

A-36

A=43

A-44

A=45S

A=47

A=49

LIST OF UNRESOLVED SAFETY ISSVES AND
HIGH/MEDIUM PRICRITY GENERIC ISSUES APPLICABLE
*adpl THE SYSTEM 80+ STANDARD DESI®N

ISSUE TITLE

PRIMARY COOLANT SYSTEM
DECONTAMINATION AND STEAM
GENERATOR CHEMICAL CLEANING
SYSTEMS INTERACTION

QUALIFICATION OF CLASS 1E
SAFETY RELATED EQUIPMENT

NON-SAFETY LOADS ON CLASS 1E
POWER SOURCES

REACTOR VESSEL PRESSURE
TRANSIENT PROTECTION

PLANT DESIGN FOR REDUCTION OF
VULNERABILITY TO SABOTAGE

ADEQUACY OF SAFETY RELATED DC
POWER SUPPLYS

RHR SHUTDOWN REQUIREMENTS

AT "QUACY OF OFFSITE POWER
SYSTEMS

CONTROL OF HEAVY LOADS NEAR
SPENT FUEL

CONTAINMENT EMERGENCY SUMP
PERFORMANCE

STATION BLACKOUT

SHUTDOWN DECAY HEAT REMOVAL
REQUIREMENTS

SAFETY IMPLICATIONS OF CONTROL
SYSTEMS

PRESSURIZED THERMAL SHOCK

ISSUE
TYPE

GSI

Us1

UsI

GSI

USI

GSI

UsI1

USI
GS1

vUsI

UsI

Us1
Us1

Usl

Us1
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LIST OF UNRESOLVED SAFETY ISSUES AND
HIGH/MEDIUM PRIORITY GENERIC ISSUES APPLICABLE
seaal THE SYSTEM 80+ STANDARD DESIGN
ISSUE ISSUE
NUMBER ISSUVE TITLE TYPE
B-05 DUCTILITY OF TWO-WAY SLABS & (¢
SHELLS -~ STEEL CONTAINMENTS
B-36 DEV. DESIGN, TEST, MAINT. Gs1
CRIT.FOR ATMOSPHERE CLEANUP
SYSTEM AIR FILTRAT. AND
ABSORPTION UNITS.....
B-53 LOAD BREAK SWITCH Gs1
B-56 DIESEL GENERATOR RELIABILITY GEsI
B-58 PASSIVE MECHANICAL FAILURES GSI
B-60 LOOSE PARTS MONITORING SYSTEM GEI
B-61 ALLOWABLE ECCS EQUIPMENT GSI
OUTAGE PERIODS
B-€3 ISOLATION OF LOW PRESSURE GSI
SYSTEMS CONNECTED TO THE
REACTOR COOLANT PRESSURE
BOUNDARY
B-66 CONTROL ROOM INFILTRATION GSI
MEASUREMENTS
c-01 ASSURANCE OF CONTINUOUS LONG GSI
TERM CAPABILITY OF HERMETIC
SEALS ON INSTRUMENTATION AND
ELECT. EQUIP.
Cc=-02 STUDY OF CONTAINMENT GSI
DEPRESSURIZATION BY
INADVERTENT SPRAY OPERATION
C-04 STATISTICAL METHODS FOR ECCS GSI/RI
ANALYSIS
C=-0S DECAY HEAT UPDATE GSI/RI
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LIST OF UNRESOLVED SAFETY ISSUES AND
HIGH/MEDIUM PRICRITY GENERIC ISSUES APPLICABLE
o<wndd) THE SYSTEM E0+ STANDARD DESIGN

ISSUVE TITLE

C-06 LOCA HEAT SOURCES GSI/RI

c-10 EFFECTIVE COPERATION OF GSI
CONTAINMENT SPRAYS IN A LOCA

c-12 PRIMARY SYSTEM VIBRATION Gsl
ASSESSMENT

HF 1.3.4a HUMAN FACTORS PROGRAM PLAN ~ GSI
MAN MACHINE INTERFACE - LOCAL
CONTROL STATIONS

HF 1.3.4Db HUMAN FACTORS PROGRAM PLAN - GSI
MAN MACHINE INTERFACE -~
ANNUNCIATORS

HF 1.3.4c HUMAN FACTORE PROGRAM PLAN =~

MAN MACHINE INTERFACE -
OPERATIONAL AIDS

HF 1.3.44 HUMAN FACTORS FPROGRAM FPLAN
MAN MACHINE INTERFACE -
AUTOMATION AND ARTIFICIAL
INTELLIGENCE

GSI

HF 1.3.4e HUMAN FACTORS PROGRAM PLAN - GSs1I
MAN MACHINE INTERFACE =~
COMPUTERS AND COMPUTER
DISPLAYS

,

HF 5.1 LOCAL CONTROL STATIONS GSI

|
HF 5.2 REVIEW CRITERIA FOR HUMAN GSI
FACTORS ASPECTS OF ADVANCED |
I&C |

HF 8.0 MAINTENANCE AND SURVEILLANCE GSI
PROGRAM

1.C.1 SHORT TERM ACCIDENT ANALYSIS GS1
AND PROCEDURES REVISION
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07/24/8%
LIST OF UNRESOLVED SAFETY ISSUES AND
HIGH/MEDIUM PRIORITY GENERIC ISSUES APPLICABLE
*wedflo THE SYSTEM €0+ STANDARD DESIGN

ISSUE

NUMEBER ISSUVE TITLE

I.D.2 CONTROL ROCM DESIGN REVIEWS =~
PLANT S2FETY PARAMETER DISPLAY
CONSOLE

1.D.3 CONTROL ROOM DESIGN =~ SAFETY
SYSTEM STATUS MONITORING

I.D.4 CONTROL ROOM DESIGN STANDARD

1.D.5 (1) CONTKOL ROOM DESIGN =~
IMPROVED INSTRUMENTATION
RESEARCH
ALARMS AND DISPLAYS

I.D.5 (2) CONTROL ROOM DESIGN ==~
IMPROVED INSTRUMENTATION
RESEARCH

X.D.5 (3) CONTROL ROOM DESIGN ==
ON-LINE REACTOR SURVTILLANCE
SYSTEMS

I.D.5 (4) CONTROL ROOM DESIGN -~
IMPROVED INSTRUMENTATION
RESEARCH

I.F.1 QUALITY ASSURANCE - EXPAND
QUALITY ASSURANCE LIST FOR
EQUIPMENT IMPORTANT TO SAFETY

I1.F.2 (2) QUALITY ASSURANCE =~
DEVELOP MORE DETAILED CRITERIA

I.F.2 (3) QUALITY ASSURANCE -~
DEVELOP MORE DETAINLED
CRITERIA

I1.F.2 (6) QUALITY ASSURANCE =~

DEVELCP MORE DETAILED QA
CRITERIA

IS3VE
TYPE

GSI/TMI

GSI/TM1

GsI
GS1

GS1

GsI

GE1

GSI

GSI/TMI

GEI/TMI

Y334
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MONITORING INSTRUMENTATION
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07/24/8%
LiST OF UNRESOLVED SAFETY ISSUES AND
HIGH/MEDIUM PRIOCRITY GENERIC ISSUES APPLICABLE
Swst?® THE SYSTEM 80+ STANDARD DESIGN

1SSUE ISSUVE

NUMBER ISSUVE TITLE TYPE

i.F.2 (9) QUALITY ASSURANCE ~-- GSI
DEVELOP MORE DETAILED QA
CRITERIA

I11.B.1 SAFETY REVIEW CONSIDERATION -~ GSI/T™M1
REACTOR COOLANT SYSTEM VENTS

11.B.2 SAFETY REVIEW CONSIDERATION «=- GSI/TMI
PLANT SHIELDING TO PROVIDE
POST ACCIDENT ACCESS TO VITAL
AREAS

1I1.B.3 SAFETY REVIEW CONSIDERATION == GSI/TM1
POST ACCIDENT SAMPLING SYSTEM

1I1.C.4 RELIABILITY ENGINEERING GSI/TMI

I1.D.1 COCLANT SYSTEM VALVES -~ GSI/T™MI
TESTING REQUIREMENTS

I1.D.3 COOLANT SYSTEM VALVES -~ VALVE GSI/TMI
POSITION INDICATION

I11.E.1.1 AUXILIARY FEEDWATER SYSTEM GSI/THI
EVALUATION

I1.E.1.2 AUXILIARY FEEDWATER SYSTEM GSI/TMI
AUTOMATIC INITIATION AND FLOW
IRDICATION

II.E.4.1 CONTAINMENT DESIGN == GS1
DEDICATED PENETRATIONS

I1.E.4.2 CONTAINMENT DESIGN -~ GSI/TMI
ISOLATION DEPENDABILITY

I1.E.4.4 (1-5) CONTAINMENT DESIGN -~ GSI/TMI
PURGING

II.F.1 (1-€6) ADDITIONAL ACCIDENT GSI/TMI
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ISSUE
NUMBER

LIST OF UNRESOLVED SAFETY ISSUES AND
HIGH/MEDIUM PRICRITY GENERIC ISSUES APPLICABLE
el THE SYSTEM 80+ STANDARD DESIGN

ISSUVE TITLE

II.F.2

I1.F.3

I1.G6.1

II.K.1

II.K.3

I11.D.3.3

IiI.D.3.4

121

A-4B

IDENTIFICATION AND RECOVERY
FROM CONDITIONS LEADIN. TO
INADEQUATE CORE COOLING

INSTRUMENTATION FOR MONTITORING
ACCIDENT CONDITIONS

POWER SUFPLIES FOR PRESSURIZER
RELIEY VALVES, BLOCK VALVES,
AND LEVEL INDICATORS

(4¢,4b,52,6,9,10,14,15,16,26,2
7,28) MEASURES TO MITIGATE
SMALL BREAK LOCA'S & L0OSS OF
FW ACCIDENTS

IE BULLETINS

(5,6,8,25,30,31,54,55) FINAL
RECOMMENUATIONS OF B&O TASK
FORCE TO MITIGATE ACCIDENTS

(1=4) IN-PLANT RADIATION
MONITORING

(1-2) CONTROL ROOM
HABITABILITY

HYDROGEN CONTROL FOR LARGE,
DRY PWR CONTAINMENTS

HYDROGEN COMTROL, MEASURES &
EFFECTS OF HYDROGEN BURNS

ISSUVE
TYPE

GSI/TMI

GSI/TMI

GSI/TMI

GSI

GSI/TMI

GSI/TMI

GSI

GSI

Us1
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Qverview of Process for Probabilistic Risk Assessment of System 80+

L e

One of the requirements of 10 CFR Part 52 is that a Probabilistic
Risk Assessment (PRA) must be performed for all future plants. To
address these requirements, a System 80+ Standard Design Level 111
PRA is being performed.

The System 80+ Standard Design PRA has two j-imary purposes. The
first purpose is to identify (1) the dominant contributors to severe
accident risk and (2) the accident sequences which are
insignificant. The second purpose is to provide an analytical tool
for evaluating the impact of design modifications on core damage
probability and the overall risk to the health and safety of the
public.

This PRA is performed in two phases. In the first phase, Event
Trees and Fault Tree Models were developed for the current System 80
standardized design. These models were used to establisk a baseline
core damage frequency and to determine the dominant core damage
contributors for the current System B0 design. In this phase, the
System 80 design was evaluated using generic reliability data.

The second phase is an interactive process in which these models
will be modified to reflect system design enhancements proposed for
the System B0+ Standard Design. The resulting models will be fully
applicable to the System B0+ design. The models are being evaluated
to determine the impact of the design enhancements on core damage
frequency and dominant ccre damage contributors. These impacts will
be reviewed and other design enhancements will be considered as
appropriate to achieve the overall safety goals.



Phase One: Baseline Svstem 80 PRA

O

The baseline System B0 core damage frequency calculation is a Level
1 PRA that addresses internal events only during full power
operation. This PRA included the identification and quantification
of accident sequences attributable to internal initiators which led
to core damage. While the Balance of Plant (BOP) systems are
outside of the System BO NSSS scope, information on certain BOP
systems was required in order to thoroughly evaluate the performance
of the NSSS Systems. Where such information was required,
functional system designs which meet CESSAR-F interface requirements
and are consistent with support system configurations used in recent
vintage Combustion Engineering plants were used in the analyses.

Phase Two: System 80+ PRA

As the System 80 design evolves into the System B0+ Standard Design,
the baseline PRA will also evolve so as to provide input to the many
design decisions that will be made. Based on the results of the
baseline PRA, initial system reliability targets will be established
and potential system weak links will be identified.

Recognizing that some system reliability targets will be more
difficult or expensive to meet than others, trade-offs will be
called for and the evolving PRA will serve as 2 valuable method to
monitor the current status of the design with respect to reliability
and risk goais. These goals include reliability goals from Standard
Review Plans, large-release frequency goals from the Safety Goal
Policy Statement and EPRI ALWR Program core melt freguency
objectives.

The baseline PRA will identify dominant accident sequences. The
System 80+ Standard Design development effort will then be able to
focus on improving the reliabilily of systems or equipment involved




1.

it. the dominant seguences. As design im rovements are adopted, the
PRA uqdels will be updated. A1l models in the final PRA will be
applicable to the System 80+ design.

The final PRA for the System 80+ Standard Design will include all of
the design modifications that are implemented as a part of the
Design Certification Program. Additionally, with support from the
DOE Advanced Reactor Severe Accident Program (ARSAP), the PRA will
be upgradeu to a Level 111 PRA and the limiting external events will
be addressed. The Level 111 PRA will include the following

elements:

(1) An analysis of the plant design and operation focused on the
accident sequences that could lead to a core melt, their basic

causes, and their freguencies

(2) An analysis of the physical processes of the accident sequences
and the response of the containment

(3) An analysis of the transport of radionuclides to the
environment and an assessment of potential public health
conscquences (i.e., dose as a function of distance).

Acceptance Criteria and Methodology for PRA

As stated in Section I, the objectives of PRA analyses are to
calculate a ¢ »e¢line core damage frequency for 2 System 80 plant, to
determine th: dominant core damage contributors and to assess
potential areas for design improvements in the System B0+ Standard
Design and to document the System 80+ Standard Design PRA. These
enalyses are equivalent to the Probabilistic Safety Analysis (PSA)
described in the PSA Procedures Guide (NUREG/CR-2815). The methods
employed in this analysis are consistent with methods outlined in
the PSA Procedures Guide and methods described in the PRA Procedures

.




Guide (NUREG/CR-2300). This work will use the small event
troe/la:ze faulg tree approach. Figure B-1 shows the major tasks in
this analysis. The following sections describe each of these tasks
and associated methodology.

Plant Familiarization

The objective of this task is to (1) collect the information
necessary for identification of appropriate initiating events, (2)
determine the success criteria for the front line systems required
to prevent or mitigate the transients and accidents and (3) identify
the dependence between the front line systems and the support
systems which are required for proper functioning of the front line
systems. This task is primarily an information gathering task.

The information collected in this task includes design information,
operational information and information on plant responses to
transients. CESSAR-F will be used to provide information on the
design of systems within the basic NSSS scope and interface
requirements for the support systems. Where additiona) design
detail is needed for support systems, typical system designs will be
generated based on support system designs described in the FSARs of
recent vintage C-E plants with similar NSSS designs.

Operator actions Juring plant transients will be evaluated and
established bas . on C-E’s Emergency Procedure Guidelines and
discussions with licensed operators in C-E's Training Department and
at an operati>g System 80 plant. Surveillance requirements and
operability definitions will be derived from C-E's Standard
Technical Sgecifications and, where more specific detail is needed,
from System B0 plant specific Technical Specifications. Maintenance
information, where needed, will be based on common industry
practices.

8-5
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The Reactor Safety Study (WASH 1400), several other published PRA
studigs. and the IDCOR IPE Procedures Guide will also be reviewed as
part of the plant familiarization task. The objectives of these
reviews are to provide a broad overview of areas to be addressed in
this analysis and to identify potential problem areas.

Accident Sequence Definition

The objective of this task is te qualitatively identify those
accident sequences which lead to core melt/core damage. This will
be accomplished using event tree analysis. Event tree analysis
involves defining a set of initiating events and constructing a set
of system event trees which relate plant system responses to each
defined initiating event. Each system event tree represents a
distinct set of system accident sequences, each of which consists of
an initiating event and a combination of various system successes
and failures that lead to an identifiable plant state. Procedures
for developing system event trees are described in detail in the PRA
Procedures Guide. For this analysis, the small event tree/large
fault tree approach will be used. In this approach, only the front
line systems which respond to mitigate an accident or transient will
be addressed on the event tree. The impact of the support systems
is addressed within the fault tree models for the front line
systems.

A Master Logic Diagram (MLD) will be constructed to guide the
selection and grouping of the initiating events. An MLD is

e: sentially a top level tree in which the general conditions that
could lead to the top level event are deductively determined. For
this analysis, the top event on the MLD is defined to be "offsite
release” even though the scope of the analysis is limited to
identifying core damage frequency and dominant contributors. This
is to ensure completeness and to facilitate later extension of this
analysis.




System Modeling

O .
Quantification of the system accident sequences requires knowledge

1
of the failure probability or freguency of occurrence for each

element of the system accident sequence. The initiating event

frequency and the probability of failure for a system accident |
sequence element involving the failure of a single component can be }
guantified directly from the appropriate raw data. However, if the

system accident sequence element represents a specific failure mode

for a system or subsystem, a fault tree model of the system or 1
subsystem will be constructed and quantified to obtain the desired ;
failure probability. i

The evaluation of each fault tree yields both qualitative and
quantitative information. The quantitative evaluation of the fault
trees yields several numerical measures of a system failure
probability, two of which are typically employed in the event tree
quantification (i.e., the unavailability and unreliability).

The unavailability is the probability that « system will not respond
when demanded. The unreli:'ility is the probability that a system
will fail (at least once) during a given required operating period.
The unreliability is usually added to the uravailability when the
system accident sequence element represents the failure of a standby
system to actuate and then run for a specified period of time.

Two types of human failures will be included in the fault tree
analyses. They are “pre-ex.sting maintenance errors” and failures
of the ¢perator to respond to variou. demands. Pre-existing
maintenance errors are undetected errors committed since the last
periodic test of a standby system. An example of this type of error
is the failure to reopen a mini-flow valve which was closed for
maintenance. A failure of the operator to respond includes the
failure of the operator tu perform a required function at all or to
perform it correctiy. An example of this type of error is the
failure of the operator to back-up the automatic actuation of 2
safety system.



For the System 80+ PRA, failure of the operator to respond to
varioys _demands where there was 2 time constraint will be quantified
using the Human Cognitive Reliabi ity Model. The human cognitive
reliability model is a set of tire dependent functions which
describe the probability of a crew response in performing a task.
The human cognitive reliability model permits the analyst to predict
the cognitive reliability associated with a non-response for a given
task or series of related tasks, once the dominant type of cognitive
processing (skill-based, rule-based or knowledge-based), the medium
response time for the task or tasks under nominal conditions and
performance shaping factors such as stress levels or environment are
identified. The inherent time dependence in this model makes it
ideal for evaluating operator responses during a transient. The
failure probability for "pre-existing maintenance errors” will be
quantified using the Handbook of Human Reliability Analysis. The
Handbook of Human Reliability Analysis is an extension of the human
reliability analysis methodology developed for WASH-1400, the
Reactor Safety Study, and is intended to provide methods, models and
estimated human error probabilities to enable analysts to make
quantitative or gqualitative assessments of the occurrence of human
errors that affect the availability or operational reliability of
engineered safety systems and components. The emphasis is on tasks
addressed in the Reactor Safety Study, calibration, maintenance and
selected control room tasks related to engineered safety features
availability. It is the best available source for evaluating human
performance with respect to maintenance, calibration, testing and
other tasks performed during normal plant operation. However, the
time dependent model is not as thorough and explicit as that
provided by the human cognitive reliability model.

For the System B0+ PRA, the small eveni tree/large fault tree
approach has bzen selected. The event trees developed for this PRA
will address the response of the front line systems, that is, those
systems directly involved in mitigating the various initiating
events. The impact of the support systems will be modeled within




the front line system models. CESSAR-F contains interface
requirements for the support systems but dnes not contain any
support system configurations or schematics. Therefore, in order to
develop the support system models, representative support system
configurations will be developed using the CESSAR-F interface
requirements, support system configurations for System 80 plants and
the typical system configurations in the Nuclear Plant Reliability
Data System (NPRDS) Reportable Scope Manual for Combustion
Engineering designed plants.

Once the baseline PRA models are established, they will be used in
the reliability assurance program mentioned above. The models will
identify where improvements are needed to assure reliability, risk,
and core melt frequency goals are met. If system designs evelve,
for example, from two-train to four-train systems, the system models
will be revised in order tov provide an up-to-date assessment of
where the design stands compared to the goals and to identify
potential areas for improvement. - As the system descriptions in
CESSAR-DC are developed, and as additional requirements from the
EPRI ALWR Reguirements Document are adopted, the system models will
be updated to reflect those requirements. The System Reliability
Models that result from this process will form the heart of the
final System 80+ Standard Design PRA.

Data Assessment

Reliability data are needed for the quantification of the system
fault trees and the system accident sequences which result in severe
core damage. The data needed for this quantification include:

initiating event frequencies,

component failure rates (demand an¢ time-dependent),
component repair times and maintenance freguencies,
common cause failure rates,

H W N e




5. human failure probabilities,

6. gpecial event probabilities (e.g., restoration of offsite power),
and

7. error tactors for the items above.

Because the analysis is for a new design (System B0+), generic
(industry-wide) reliability data will be used in this analysis.

[The System 80+ design, when completed and implemented, will meet or
exceed these generic reliability data.] The basic initiating event
frequencies will be extracted from the PSA Procedure Guide, EPRI
NP-2230 and the NREP Generic Data Base. The initiating event
frequencies in the Zion PRA, the Oconee PRA and the Calvert Cliffs
IREP Report as well as those in NUREG’/CR-4550 will also be
considered.

et o Quantificati

The basic objective of this analysis is to model baseline core
damage frequency once for a System 80 plant and then again for the
System 80+ Standard Design. The total core damage freguency, due to
internal events, is the sum of the frequencies of the system level
accident sequence freguencies for those accident sequences which
result in core damage.

The system level accident senuences leading to core damage will be
identified using event tree analysis. Each system level accident
sequence will consist of an initiating event and one or more
additiona) elements, each representing either a front line system
failure or a special event such as failure to restore offsite power
within a given time or the most reactive rod sticking out of the
core. The freguency for tne system level accident sequence will be
determined by quantifying the individual elements in the sequence
and then combining the results in the appropriate manner. The
frequencies for the initiating events and the special events are
directly calculable.
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The front line system failure probabilities will be calculated in
the baseline anplysis using conditioned fault tree analysis. In the
System 80+ Standard Design PRA, unly fault tree linking will be

used (i.e., the conditioned fault tree analysis in the baseline PRA
will not be used). The first step in this process will be to
construct a fault tree model for each front line system that

appeared as an element in a system accident sequence. The models
will include submodels for the approprizte support systems.

The next step will be to perform a baseline quantification of each
fault tree using generic failure rates. For those front line
systems appearing in the LOCA or steam line break sequences, base
line quantifications will be made with and without offsite power.
This quantification provides a 1ist of cutsets, the system
unreliability and the system unavailability for each front line
system. This quantification will be performed using CEREC, a fault
tree analysis computer code. The third step in this process is to
identify common elements in fault tree models appearing in any given
event sequence and to calculate conditional failure probabilities
for these elements.

After all the conditioned component failure rates are calculated,
the system fault trees will be requantified using the appropriate
conditioned component failure rates, thus yielding a set of system
failure probabilities specific to the initiating event classes.

The final step in the quantification of the core damage frequency is
to solve each system accident sequence equation using the
appropriate initiating everic, special event and system failure
probabilities. This will be done using CESAM, a Monte Carlo
sampling code for equation solving.

B-12




Radionuclide Release and Transport

[ e
The evaluation of environmental radionuclide releases that result

from severely degraded core accidents will involve five elements:

Radionuslide and structural material inventories;

Radionuclide and structural material source term from the core;
Transport, deposition, and release in the primary system;

«.  Transport, deposition, and release in the ~ontainment; and,

¢ Transport outside the containment.

DO R

The analysis will proceed in a sequential manner, starting with the
radionuclide and structural material inventories. This will involve
the determination of the quantities of radionuclides and structural
materials that are present at the beginning of an accident. The
next step will be the evaluation of the radionuclide and structural
meterial source term from the core. Thic will entail the
determination of the quantities of radionuclides and structural
materials released from the core to the primary system or to the
containment. (Direct releases of radionuclides and structural
materials from the corium--the melted core and structural
materials--to the containment can occur in meltdown accidents after
the pressure vessel has melted through and the corium is interacting
with the concrete basemat.) This source term will then be used in
the analysis of radionuclide transport, deposition, and release in
the primary system. The analysis will consider the various
deposition processes that can occur in the primary system. The
result will be the source term for release from the primary system
to the containment; it is used in the analysis of transport,
deposition, and release in the containment. This analysis will take
account of the various deposition processes that can occur in the
containment, and it will determine the quantities of radionuclides
released from the containment to the environment. The computer code
CRAC-I11 will be used to compute the potential consequences of
fission product release (i.e., dose as 3 function of distance).
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NRC Review Process and Documentation

O
The System 80+ Standard Design Probabilistic Risk Assessment will be
documented in an appendix to CESSAR-DC according to the schedule in
Section 2 of this document. In the meantime, however, Combustion
Engineering will apprise the NRC and obtain feedback on the System
80+ Standard Design PRA via meetings and questions and responses.
The purpose of these early interactions is to provide continuous NRC
comments as the System 80+ Standard Design PRA is developed.
Emphasis will be placed on establishing NRC criteria for acceptance
of the System B0+ PRA.

Combustion Engineering will document, in the CESSAR-DC appendix or
references to that appendix, all acceptance criteria and descriptive
information necessary to obtain NRC concurrence on the System 80+
Standard Design PRA. NRC concurrence on the CESSAR-DC PRA will be
provided in the Safety Evaluation Report.
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Qverview of Process for Degraded Core Evaluation
L i

The Severe Accident Policy Statement recommends that the design

bates for future plants include consideration cf both prevention and

mitigation of degraded core accidents, using an evaluation approach

based on deterministic engineering analysis and judgment and

complemented by a Probabilistic Risk Assessment (PRA). Combustion

Engineering, with support from the DOE Advanced Reactor Severe

Accident Program (ARSAP) and the EPRI ALWR Requirements Document

program, will implement design features to prevent and mitigate

degraded core conditions and will include degraded core evaluation

in the design and PRA of the System B0+ Standard Design. The

proposed approach for this evaluation is to identify the severe

accident issues applicable to the System 80+ Standard Design, to

develop design features for resolution of those issues, and to

include these design features in the System 80+ PRA. |

I1. Method of Evaluation

ARSAP has identified severe accident issues on the basis of results
of the Industry Degraded Core Rulemaking (IDCOR) Program and a3
available research related to severe accidents. These issues will
be addressed in Topic Papers which document technical information on
the subject issues and propose criteria for resolution of those
issues. The Topic Papers have been divided by ARSAP into six
categories corresponding to subject area and sequence of
preparation. Table C-]1 provides a 1ist of the issues that are
included in each category. Topic Papers will be reviewed, prior to
submittal to the NRC, by an Industry Technical Advisory Group
organized by ARSAP.

Issues will also be addressed by implementing design features for
the prevention and mitigation of degraded core conditions. These
features will be described in detail in CESSAR-DC, and they are
summarized in Section 7 of this Licensing Review Basis Document



(e.g., Sections 7.11, 7.17, and 7.22). The resolution of issues
for the sttcm 80+ Standard Design will be substantiated, as
required, by plant specific evaluations.

Combustion Engineering and ARSAP have chosen the Modular Accident
Analysis Program (MAAP) Version 3B as the methodology for
deterministic analysis of the System 80+ Standard Design to support
resolution of severe accident issues. MAAP-3B will be revised to
include model improvements resulting from ARSAP activities. The
improved version of MAAP, called MAAP-DOE, will be used in the final
evaluation of the System B0+ Standard Design. Severe accidents that
are found to occur at a frequency below a cut-off of 1 x 10’8 per
reactor year will not be analyzed. MAAP-DOE will be utilized for
design-specific analyses of accident initiation, progression, and
containment response. It is a best-estimate method which uses a
modular format for modeling plant systems and for predicting a
guantified release of radioactive materials from containment
corresponding to different postulated accident sequences. It will
also be used in sensitivity analyses to investigate the
effectiveness of alternative design features for the mitigation of
degraded core accidents.

It should be emphasized here that NRC approval of the MAAP code is
not required. Technical disagreements between the MAAP-DOE results
and NRC methods will be addressed on a case-by-case basis

(a proposed process for NRC review of MAAP-DOE is the subject of
Topic Paper 5.3).
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Set 1

Set 2

RESOLVED IDCOR/NRC ISSUES - APPLICABILITY TO ALWRS

Reactor coolant system natural circulation (IDCOR Issue 2)
In-vessel steam explosions and alpha mode failure (IDCOR Issue
7)

Ex-vessel heat transfer models from molten core to concrete
(IDCOR Issue 10)

Fission product release prinr to vessel failure (IDCOR Issue 1)
Release model for control rod materials (IDCOR Issue 3)

Fission product and aerosol deposition in primary system (IDCOR

Issue 4)

Ex-vessel fission product release (during core-concrete
interactions) (IDCOR Issue 9)

Fission product and aerosol deposition in containment (IDCOR
Issue 12)

Revaporization of fission products (IDCOR Issue 11)
Secondary containment performance (IDCOR Issue 16)

Modeling of emergency response (IDCOR Issue 14)

PLANT RESPONSE UNDER SEVERE ACCIDENT CONDITIONS

In-vessel hydrogen generation (IDCOR Issue §)

Core melt progression and vessel failure (IDCOR Issue 6)
Direct containment heating by ejected core materials (IDCOR
Issue 8)

Containment performance (capability, failure modes, ‘solation,
bypass) (IDCOR Issue 15)

Hydrogen ignition and burning (IDCOR Issue 17)

Debris coolability (IDCOR Issue 10)




i TABLE C-1 (Cont’d)

LISTING OF ARSAP TOPIC PAPERS
Set 3 PROBABILISTIC METHODS
o  External events
0 Success criteria and mission time
0 Accident sequence selection
Set 4 SEVERE ACCIDENT PERFORMANCE

¢ Essential equipment performance (IDCOR Issue 18)
Set § SAFETY GOAL EVALUATION
of PRA results in comparison with goals, including

interpretation of uncertainties

Uncertainties in plant risk analysis
|
]

i
|
|
0 Safety goal implementation - interpretation of goals and usage

MAAP acceptance - consensus on severe accident analysis
capability

Set 6 SEVLRE ACCIDENT MANAGEMENT

] Severe accident management program
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 J1. Guide'ines for Degraded Core Evaluation

O it .
The resolution of severe accident issues documented in Topic Papers

1
is consistent with NRC guidance on implementation of the Severe

Accident Policy Statemert and with the NRC Safety Goal Policy §
Statement. The Safety Goal Policy Statement includes the general

performance guideline that the overall mean frequency of large |
releases of radioactive material to the environment as a result of |
reactor accidents should be less than lt'J'6 per year of reactor |
operation. Procedural criteria for degraded core evaluations are

expected to be issued in future regulatory documentation. The

following criteria are currently proposed by the NRC staff:

the evaluation should use realistic prediction of radiocactive
material releases commensurate with the event;

- the more likelv of severe accidents needs to be considered in
the design and licensing of the plant:

- evaluation of severe accident conseguences does not need to use
conservative engineering practice common for design basis
events;

- consequences of more likely severe accidents should not
represent a threat to the public; and,

- extremely unlikely events need not be considered in computing
consequences, but should be assured of extremely low
probability of occurrence.



Pyt s
.

NRC Review Process

O
The proposed resolutions »f severe accident issues for the System

B0+ Standard Design have teen documented in Topic Papers and
submitted for NRC review. Design features for prevention and
mitigation of degraded core conditions will be described in
CESSAR-DC. The NRC Staff will provide interim guidance as to the
appropriateness of each reso ution submitted for the System 80+
design. It is pussible that ‘he NRC Staff may desire additional
information, including results of deterministic analyses for
degraded core accidents, to support their review.

NRC review results will be docum'nted, following completion of the
initial review, resulting in reso'ution of the issue or agreement on
an achievable pathway for resolution. The documentation will
address the acceptability of resolutions for severe accident issues,
including criteria applied for the System 80+ Standard Design and
methods of evaluation.

Summary

The System B0+ Standard Design degraded cort evaluation will address
severe accident issues applicable to advanceo pressurized water
reactors. The resolution of severe accident i sues will be based on
the recommendation to demonstrate safety acceptibility in compliance
with the NRC Severe Accident and Safety Goa) Poli-y Statements.
Combustion Engineering will propose System B0+ des 'gn features and
criteria for resolution of severe accident issues. The NRC Staff
will provide guidance on the appropriateness of the proposed
resolution and will reguest additional information, as required,
sufficient for resolution of each issue.




