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This design-specific review standard (DSRS) section provides guidance to the staff of the U.S.
Nuclear Regulatory Commission (NRC) to use in reviewing the instrumentation and control
(1&C) design of the Babcock and Wilcox (B&W) mPower™ nuclear power reactor. This
guidance will assist the staff in determining whether the design complies with the applicable
regulatory requirements and whether the applicant has demonstrated that there is reasonable
assurance that the design will provide adequate protection of public health and safety. This
DSRS was developed as a pilot initiative for the mPower™ design, and is not applicable to other
designs unless specifically addressed in DSRS document for that design center because this
guidance focuses on B&W mPower™ design-specific technical matters.

Major Differences Between the DSRS and the Standard Review Plan

The guidance in this DSRS chapter differs from the guidance in Chapter 7 of the Standard
Review Plan (SRP) (NUREG-0800, “Standard Review Plan for the Review of Safety Analysis
Reports for Nuclear Power Plants: LWR Edition,” issued in 2007). This DSRS chapter reflects
a number of important lessons the staff learned when using the SRP to review new large
light-water reactor (LWR) designs.

The staff has incorporated the following lessons learned into this guidance:

1. This guidance emphasizes fundamental 1&C design principles such as independence,
redundancy, predictability and repeatability, and diversity and defense-in-depth. The
staff intends to verify that an applicant has shown the I&C design incorporates these
principles through analysis, such as hazard analysis. These principles are cornerstones
of the staff’s review in this area. The current SRP guidance is system-focused and does
not take advantage of such a unifying framework. This guidance aims to address all the
significant aspects of the 1&C design in a unified manner through this framework.

2. This guidance highlights only those technical requirements and guidance applicable to
the B&W mPower integral pressurized-water reactor (iPWR). The existing SRP
discusses regulatory requirements that are inapplicable to the mPower™ design and
guidance that is not used in this DSRS. For example, the SRP cites the Institute of
Electrical and Electronics Engineers, Inc. (IEEE) Standard (Std.) 279, “Criteria for
Protection Systems for Nuclear Power Generating Stations,” which is only applicable to
nuclear power plants with construction permits issued after January 1, 1971, but before
May 13, 1999.

3. The structure of this guidance reflects an integrated I&C design using digital technology,
which is common in new and advanced reactor design. In addition, the areas most
significant to safety are discussed first. The current SRP guidance is system-based;
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therefore, many regulatory requirements and their supporting guidance are repeated in
multiple subsections. The approach of this DSRS minimizes such repetition.

4. This guidance applies to microprocessor-based technology as well as other forms of
complex logic such as programmable logic devices (e.g., Field Programmable Gate
Arrays (FPGAs)). This DSRS uses the term software to refer to such technology and
complex logic. The staff considers the information in this guidance sufficient to form a
basis for an NRC finding in the area of software. The current SRP guidance is not
always clear on the subject of software development because it reflects the complete
software development life cycle, which may not be fully implemented at the design
certification (DC) review stage.

5. This guidance introduces the use of an integrated hazards analysis approach, which is a
well-established safety engineering practice, to NRC I&C review practices. This
approach consolidates the various methods discussed in the current SRP and provides
a consistent, comprehensive, and systematic way to address the potential hazards
associated with the 1&C systems in a unified framework.

6. This guidance also provides an approach to evaluate whether simplicity has been
considered in the design of the digital I&C system. Although no regulations, standards,
or guidance explicitly address the concept of simplicity for digital 1&C systems, recent
experience in reviews of LWR applications has shown that complex I&C systems can
challenge the demonstration of conformance with safety system design criteria such as
independence. In this context, simplicity supports all fundamental design principles for
developing I1&C safety systems.

7. This guidance encompasses all relevant branch technical positions contained in the
current SRP. This guidance also clarifies the interface between the I&C area and other
disciplines, such as equipment qualification, (Chapter 3), human factors engineering
(Chapter 18), quality assurance (Chapter 17), and reactor systems (Chapter 15).

I&C System Review Scope

The guidance contained in DSRS Chapter 7 covers all I&C safety systems and components
(i.e., hardware, software, firmware, and other forms of complex logic). This guidance also
covers those areas such as software tools and equipment that are used for the I&C design or
are connected to the I&C systems or components for testing.

Most of the guidance contained in DSRS Chapter 7 is derived from IEEE Std. 603-1991, "IEEE
Standard Criteria for Safety Systems for Nuclear Power Generating Stations,” which is an NRC
requirement for 1&C safety systems. The scope of IEEE Std. 603-1991 includes all I&C safety
systems. While IEEE Std. 603-1991 does not establish requirements for |&C systems that are
not safety-related, such as control systems and diverse 1&C systems, the criteria in IEEE Std.
603-1991 can be applied to any 1&C system. Consequently, the reviewer will use the concepts
of IEEE Std. 603-1991 and the guidance contained in DSRS Chapter 7 in the review of I&C
systems that are not safety-related but are risk-significant as a starting point, using a graded
approach commensurate with the safety and risk significance of the system or component.
Applicable review considerations include, for example, design bases, redundancy,
independence, single failures, qualification, bypasses, status indication, and testing.
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The guidance in Chapter 7 of the DSRS applies to microprocessor-based technology as well as
other forms of complex logic such as programmable logic devices (e.g., Field Programmable
Gate Arrays (FPGAs)). Careful consideration should be given to characteristics of software
elements (e.g., software/logic development process, impact of design errors, translation of
algorithms, etc.) and hardware elements (e.qg., failure modes, electronic-level timing, electrical
issues, type of processing, etc.) for each type of technology chosen by the applicant.

I&C System Review Objectives

The objective of all I&C safety system reviews is to confirm that (1) the 1&C system design
includes the functions necessary to assure adequate safety during operation of a nuclear power
plant under normal conditions and under accident conditions, (2) these functions, and the 1&C
systems and equipment have been properly classified, and (3) an application demonstrates that
appropriate quality standards will be used for the design, fabrication, construction, and testing of
I&C systems and equipment commensurate with the importance of the 1&C safety functions to
be performed.

To ensure the review objectives are met, the reviewer should confirm that (1) variables and
systems are properly monitored to assure a safe state, (2) variables and systems are
maintained within their prescribed operating ranges, (3) variables and systems in an abnormal
condition are identified and such an abnormal condition is communicated to the respective
destinations credited in the safety analysis, (4) systems and components are automatically
initiated to assure that fuel design limits are not exceeded as a result of AOOs, and (5) systems
are capable of operating under accident conditions.

DSRS Chapter 7 covers the following topics:

1. DSRS Section 7.1 provides guidance to I&C reviewers that is used to confirm that the
application contains sufficiently detailed design information, in the form of functional block
diagrams, descriptions of operation, architectural descriptions, and other design details, to
demonstrate that the hardware and software for digital I&C architectures incorporate the
fundamental design principles, namely independence; redundancy; predictability and
repeatability; and diversity and defense-in-depth.

2. DSRS Section 7.2 provides guidance associated with major functional and design
characteristics, including IEEE Std. 603-1991 performance requirements, general
arrangements, and materials of construction of I&C systems and components, that 1&C
reviewers will use to confirm that the final design will conform to the design bases with
adequate margin.

3. Sections 7.1, 7.2, and Appendices A, B, and C of the DSRS are used in the review of an
application to confirm that all safety functions allocated to I1&C safety related systems,
including the computer software supporting system operation, and all functions, information,
and resources upon which these are dependent, are identified and analyzed in Chapter 7 in
the application. The safety systems and functions supported by the 1&C system are
identified and described in other sections of the application (particularly in Chapters 5, 6, 8,
9, 10, 15, and 18). The review of these systems is coordinated (as described above) with
the organizations that have primary review responsibility for the supported systems.

4. For design certification (DC) and combined license (COL) reviews, the staff reviews the
applicant's proposed ITAAC associated with the SSCs related to this design-specific review
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standard (DSRS) section in accordance with DSRS Section 14.3, "Inspections, Tests,
Analyses, and Acceptance Criteria." The staff recognizes that the review of ITAAC cannot
be completed until after the rest of this portion of the application has been reviewed against
acceptance criteria contained in this DSRS section. Furthermore, the staff reviews the
ITAAC to ensure that all SSCs in this area of review are identified and addressed as
appropriate in accordance with DSRS Sections 14.3 and 14.3.5.

DSRS Table 7-1 lists all regulatory requirements associated with 1&C safety systems, the
applicable DSRS section, and I&C review responsibilities.

When an application takes exception to the guidelines applicable to 1&C safety systems, the
bases for such an exception is reviewed to confirm that it is acceptable. The bases for each
exception to the guidelines should demonstrate that the exception does not result in a significant
reduction in the margin of safety or in nonconformance with applicable requirements.

I&C System Review Interfaces

I&C systems provide for the collection, integration, and dissemination of information and the
subsequent control actions needed to assure adequate safety during plant operation. These
I&C functions involve numerous interfaces and interactions with other plant systems,
necessitating corresponding interactions between the 1&C discipline with other disciplines for
review of a nuclear power plant design. Emphasis among these interfaces is the one with
Chapter 15, in which design-basis accidents (DBAs) and AOOs analyses are presented. These
analyses establish the bases for safety system design and associated safety margins. For
example, the Chapter 15 portion of the applicant’s final safety analysis report (FSAR) identifies
the variables to be monitored, the suitability of the monitored variables for generating signals to
initiate automatic protective actions, and the credited automatic protective actions. The
organization responsible for reviewing Chapter 15 of the application is the lead for completing
this review, and confirms that all the safety functions required from this perspective are
adequately identified and will request assistance from the I&C organization if needed.

Several other DSRS chapters identify additional variables and control features with respect to a
wide variety of structures, systems, and components (SSCs). The organizations responsible for
these reviews have the lead for completing them and will request assistance from the 1&C
organization if needed.

The reviews associated with Chapter 7 confirm that the 1&C system requirements, including
those related to parameters and control features identified in other chapters of the DSRS, are
allocated to the protection and control systems. In some cases, 1&C system components must
meet specialized requirements (such as environmental qualifications), requiring those
components to be reviewed by other organizations. These organizations have the lead for
completing the special requirement reviews and will request assistance from the 1&C
organization if needed.

The following organizations provide the lead role in evaluating the interface and interactions
described. 1&C reviewers support these reviews when requested by the lead organization.
Specific technical questions on safety or compliance with requirements may warrant additional
interactions between organizations to resolve the concerns.

1. The organization responsible for the review of transients and accidents analyses
evaluates the adequacy of limiting conditions for operation, limiting safety system
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settings, and design descriptions for safety-related components and systems. The I&C
reviewer ensures that the application lists the settings of all the protection and safety
system functions that are credited in the safety analysis and that the variables monitored
to support these functions are appropriate.

The organization responsible for the review of reactor systems evaluates the adequacy
of protective, control, display, and interlock functions and confirms that they are
consistent with the accident analysis, the operation of the 1&C systems, and the
requirements of General Design Criteria (GDCs) 10, 15, 28, 33, 34, and 35.

The organization responsible for the review of plant systems evaluates the adequacy of
the auxiliary supporting features and other auxiliary features to assure that they satisfy
the applicable acceptance criteria. These features include, for example, compressed
(instrument) air, cooling water, systems for boration of reactor or spent fuel pool makeup
water, lighting, heating, and air conditioning. This review confirms that (1) the design of
the auxiliary supporting features and other auxiliary features ensure that these
components, equipment, and systems do not degrade the I&C safety systems below an
acceptable level, and (2) the auxiliary supporting features and other auxiliary features
will maintain the environmental conditions in the areas containing 1&C equipment as
specified in the FSAR. This review includes the design criteria and testing methods
employed in the seismic design and installation of equipment implementing auxiliary
supporting features and other auxiliary features. The organization responsible for review
of plant systems also evaluates the adequacy of protective, control, display, and
interlock functions, and confirms that they are consistent with the operation of the
supported system credited in the safety analysis and the requirements of GDCs 41 and
44,

The organization responsible for the review of containment systems reviews the
containment ventilation and atmospheric control systems provided to maintain
environmental conditions for 1&C equipment located inside containment. This
organization also evaluates the adequacy of protective, control, display, and interlock
functions associated with containment systems and severe accidents, and confirms they
are consistent with the accident analysis, operation of containment features, and the
requirements of GDCs 16 and 38.

The organization responsible for the review of electrical systems (1) evaluates the
adequacy of physical separation criteria for cabling and electrical power equipment, (2)
determines whether power supplied to redundant systems is supplied by appropriately
redundant sources, and (3) confirms the adequacy of design features associated with
the proper functioning of the onsite and offsite power systems, such as protective
devices. The guidance of DSRS Section 7 also applies to any protective device, such as
a circuit breaker or relay with digital logic built into it. The guidance of DSRS Section 7
also applies to any grounding paths from an 1&C element in a safety system to a ground
through the electrical power network.

The organization responsible for the review of environmental qualification reviews the
environmental qualification of 1&C equipment. The organization responsible for the
review of electrical systems (1) evaluates the adequacy of physical separation criteria for
cabling and electrical power equipment, (2) determines whether power supplied to
redundant systems is supplied by appropriately redundant sources, and (3) confirms the
adequacy of instrumentation associated with the proper functioning of the onsite and
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10.

offsite power systems, such as protective devices.

The organization responsible for the review of environmental qualification reviews the
environmental qualification of I&C equipment. The scope of this review includes the
design criteria and qualification testing methods and procedures for 1&C equipment
consistent with GDC 4, Title 10 of the Code of Federal Regulations (CFR), Section
50.49, and Section 5.4 of IEEE Std. 603-1991.

The organization responsible for the review of seismic qualification reviews the seismic
qualification demonstration for 1&C equipment, including the design criteria and
qualification testing methods and procedures consistent with 10 CFR Part 50,

Appendix B, Criterion Ill. The organization responsible for the review of human-machine
interface evaluates the adequacy of the arrangement and location of I&C, and confirms
that the functions allocated to the operators can be successfully accomplished.

The organization responsible for the review of quality assurance reviews general quality
assurance programs.

The organization responsible for the review of probabilistic risk analysis and severe
accidents evaluates the adequacy of the models and methods used for the probabilistic
risk analysis and strategies for handling severe accidents, including aspects associated
with 1&C.

DSRS Chapter 7 Acceptance Criteria and Review Process

1.

Regulatory Requirements

10 CFR 50.55a(h) requires compliance with IEEE Std. 603-1991, “IEEE Standard
Criteria for Safety Systems for Nuclear Power Generating Stations,” including the
correction sheet dated January 30, 1995, which is referenced in 10 CFR 50.55a(h)(2)
and (3). The standard sets forth design and functional requirements that are discussed
in this DSRS. In addition, IEEE Std. 7-4.3.2, "IEEE Standard for Digital Computers in
Safety Systems of Nuclear Power Generating Stations," in place 6 months before the
docket date of the application as endorsed by Regulatory Guide (RG) 1.152, "Criteria for
Digital Computers in Safety Systems of Nuclear Power Plants," provides specific
guidance for the application of IEEE 603-1991 criteria to computer-based I&C systems.

In accordance with 10 CFR 50.55a(a)(3), an applicant can propose alternatives to the
requirements of 10 CFR 50.55a(h), but the applicant must demonstrate that the
proposed alternative would provide an acceptable level of quality and safety or that
compliance with the specified requirements of 10 CFR 50.55a(h) would result in
hardship or unusual difficulty without a compensating increase in the level of quality and
safety. In accordance with 10 CFR 52.47(a)(8),(21), and (22), for new reactor license
applications submitted under Part 52, the applicant is required to include the following
information: (1) the proposed technical resolution of unresolved safety issues (USls)
and medium- and high-priority generic safety issues (GSls) that are identified in the
version of NUREG-0933 current on the date 6 months before the docket date of the
application and that are technically relevant to the design; (2) the information necessary
to demonstrate how operating experience insights have been incorporated into the plant
design; and, (3) the information necessary to demonstrate compliance with any
technically relevant portions of the TMI requirements set forth in 10 CFR 50.34(f), except
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paragraphs (f)(1)(xii), (f)(2)(ix), and (f)(3)(v). These cross-cutting review areas should be
addressed by the reviewer for each technical subsection and relevant conclusions
documented in the corresponding safety evaluation report (SER) section.

DSRS Acceptance Criteria

Each DSRS subsection identifies specific DSRS acceptance criteria which the staff has
determined to provide an acceptable approach for satisfying the applicable
requirements. The types of guidance documents include but are not limited to:
Regulatory Guides, Commission policy as described in SECY papers and corresponding
Staff Requirements Memoranda (SRM), certain technical reports (e.g., NUREGSs), and
specific staff positions that set forth solutions and approaches previously determined to
be acceptable by the staff in dealing with a similar safety or design matter. The DSRS is
not a substitute for the NRC'’s regulations, and compliance with it is not required.
Identifying the differences between this DSRS section and the design features, analytical
techniques, and procedural measures proposed for the facility, and discussing how the
proposed alternative provides an acceptable method of complying with the regulations
that underlie the DSRS acceptance criteria, is sufficient to meet the requirements in 10
CFR 52.47(a)(9), “Contents of applications; technical information.” The same approach
may be used to meet the requirements of 10 CFR 52.79(a)(41) for COL applications.

Level of Review Applied To I&C Systems

As stated in Commission Paper SECY-11-0024, “Use of Risk Insights to Enhance the
Safety Focus of Small Modular Reactor Reviews,” the level of review for a particular
system, structure, or component (SSC) is derived from both the SSC’s safety importance
(i.e., safety-related or nonsafety-related) and risk significance. The introduction to
NUREG-0800, “Introduction,” Part 2, describes the licensing review philosophy and
framework to be applied by the staff for new iPWR design certification and combined
license applications under 10 CFR Part 52. With the incorporation of risk insights, 1&C
systems may be classified as:

Safety-related risk-significant (A1)
Safety-related nonrisk-significant (A2)
Nonsafety-related risk-significant (B1)
Nonsafety-related nonrisk-significant (B2)

The staff expects that the mPower™ application will include the classification of SSCs, a
list of risk-significant SSCs, and a list of SSCs subject to Regulatory Treatment of Non-
Safety Systems (RTNSS) (called RTNSS SSCs). The I&C staff will support a review of
RTNSS SSCs with other technical organizations in accordance with the guidance in
DSRS Section 3.2 and SRP Sections 17.4 and 19.3 to confirm that nonsafety-related
SSCs that perform risk-significant functions are included within the scope of the RTNSS
process. With this determination, the review framework for I&C systems will be
implemented as follows:

A. For SSCs determined to be safety-related risk-significant (A1), and safety-related
nonrisk-significant (A2), the level of review will involve detailed analyses and
evaluation techniques to satisfy the acceptance criteria contained in the DSRS. This
includes Sections 7.1, 7.2 and Appendices A, B, and C of Chapter 7 of the DSRS. In
addition, the review will identify those programmatic requirements applicable to 1&C
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systems in order to augment the review scope and to support the overall safety
review of the application.

In the context of I&C, the term “safety system” is used to include all systems that are
safety-related. Protection systems are 1&C safety systems that initiate actions to
assure that fuel design limits are not exceeded as a result of anticipated operational
occurrences (AOOs) and respond to design basis events (DBEs). During safe
shutdown', reactivity control systems must be capable of maintaining the core in a
subcritical condition under cold conditions, and residual heat removal systems must
be capable of maintaining adequate cooling of the core.

i.  The reactor trip system (RTS) initiates rapid control rod insertion to mitigate
the consequences of AOOs and DBEs.

i.  The engineered safety features actuation system (ESFAS) initiates and
controls safety equipment that removes heat or otherwise assists with
maintaining the integrity of the physical barriers to radioactive release (e.qg.,
fuel cladding, reactor coolant pressure boundary, and containment). Typical
engineered safety features (ESF) systems include:

Containment and reactor vessel isolation systems.

Emergency core cooling systems (ECCSs).

Containment heat removal and depressurization systems.
Pressurized-water reactor (PWR) auxiliary feedwater systems.
Emergency boration systems.

Containment air purification and cleanup systems.

Containment combustible gas control systems.

Control room isolation and emergency heating, ventilating, and air
conditioning (HVAC).

iii.  Safe shutdown systems function to achieve and maintain a safe shutdown
condition of the plant. The safe shutdown systems include 1&C systems
used to maintain the reactor core in a subcritical condition and provide
adequate core cooling to achieve and maintain both hot and cold shutdown
conditions, as defined in SECY94-084 “Policy and Technical Issues
Associated with the Regulatory Treatment of Non-safety Systems in Passive
Plant Designs,” Typical safe shutdown functions include:

» Reactivity control.

= Reactor coolant makeup.

= Reactor pressure control.

= Decay heat removal.

To the extent that ESF systems are used to achieve and maintain safe
shutdown, the review of these systems is limited to those features that are
unique to safe shutdown and not rcredited for accident mitigation.

" The NRC considers a “safe stable shutdown condition” for advanced passive LWRs to be:
A condition by which all plant conditions are stable and within regulatory limits and the reactor coolant system pressure is
stabilized and reactor coolant temperature is at value less than or equal to 420 degrees F.
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iv.  Auxiliary supporting features and other auxiliary features are systems or
components of systems that provide support functions necessary for the
safety systems to accomplish their safety functions. Figure 3 of IEEE Std.
603-1991, “Examples of Equipment Fitted to Safety System Scope
Diagram,” provides a matrix with an extensive list of auxiliary supporting
features and other auxiliary features. Heating, ventilation, and air
conditioning systems and electrical power systems are examples of auxiliary
supporting features. Auxiliary supporting features are discussed primarily in
Chapters 8 and 9 of the Safety Analysis Report. Examples of other auxiliary
features include built-in test equipment and isolation devices. The 1&C
aspects of auxiliary supporting features and other auxiliary features are
addressed in the review of those SAR sections which discuss the systems or
components that provide these functions. To the extent that the operation of
auxiliary supporting features or other auxiliary features are initiated by the
protection system, this aspect is included in the review of I&C safety
systems.

B. For SSCs determined to be nonsafety-related risk-significant (B1), the level of
review will shift from applying analyses and evaluation techniques to identifying
those programmatic requirements applicable to 1&C systems that satisfy the
acceptance criteria contained in the DSRS. The objectives of the review are to
confirm that B1systems are capable of controlling variables within prescribed
operating ranges, and to confirm that the effects of operation or failures of these
systems are bounded by the accident analyses in Chapter 15 of the DSRS.

Staff expects RTNSS systems to be in the scope of the B1 systems. Not all B1
systems are RTNSS, but the B1 acceptance criteria outlined below will be used for
systems and functions that are considered risk-significant. The RTNSS criteria used
to determine risk-significant SSC functions are contained in Section 19.3 of the SRP.
The 1&C technical staff assist in the review of those SSC functions associated with
the following RTNSS categories:

RTNSS “A” — SSC functions relied on to meet beyond design basis deterministic
performance requirements such as those set forth in Title 10 of the Code of
Federal Regulations (10 CFR) 50.62 for mitigating Anticipated Transients Without
Scram (ATWS) and in 10 CFR 50.63 for Station Blackout (SBO). The I&C review
scope includes the diverse actuation system (DAS) which is used to actuate plant
systems for ATWS mitigation.

RTNSS “B” — SSC functions relied on to ensure long-term safety (beyond 72
hours) and to address seismic events. The 1&C review scope includes post-
accident monitoring (PAM) systems, including safety-related displays in the
control room, emergency lighting, control room cooling to remove heat generated
by personnel, and monitoring equipment.

RTNSS “C” — SSC functions relied on under power-operating and shutdown
conditions to meet the Commission’s safety goal guidelines of a core damage
frequency (CDF) of less than 1x10-4 each reactor year and a large release
frequency (LRF) of less than 1x10-6 each reactor year.
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RTNSS “D” — SSC functions needed to meet the containment performance goal,
including containment bypass, during severe accidents.

RTNSS “E” — SSC functions relied on to prevent significant adverse systems
interactions between passive safety systems and active non-safety SSCs. The
I&C review scope includes evaluations of the potential for adverse interaction
between passive safety-related and active non-safety-related systems to confirm
that any non-safety-related design features or functional capabilities relied upon
to prevent non-safety-related systems from adversely impacting a safety function
have been included in the scope of RTNSS.

There may be other nonsafety-related SSCs whose functions could impact plant
safety and control that are not considered within the scope of RTNSS. Examples
include systems used for reactivity control of the reactor through the positioning of
the control rods, systems used to control the feedwater to the reactor vessel and
feedwater temperature, and systems used to regulate reactor steam flow and
pressure. These systems can affect the performance of safety-related functions
either through normal operation, inadvertent operation, or various AOOs that could
be considered candidates for regulatory oversight. If such systems and functions are
considered risk-significant, the 1&C staff will conduct a review using the review
criteria for B1 SSCs.

The 1&C review of B1 SSCs will emphasize the following specific topics from Section
19.3 of the SRP and selected topics from Sections 7.1, 7.2 and Appendices A, B,
and C of Chapter 7 of the DSRS:

The reviewer should help with the identification of SSC functions based on the
RTNSS criteria listed above.

The reviewer should review the functional design of RTNSS SSCs, including the
adequacy of functional design and design improvements to minimize adverse
interaction between passive and non-safety-related active systems. The reviewer
will confirm the following:

e The reviewer should confirm that the nonsafety-related systems meet the
reliability and availability goals assumed for the system and that a single point
of failure of the nonsafety system would not result in consequences more
severe than those described in the analysis in Chapter 15 of the SAR.

e The reviewer should review the bases for the nonsafety-related systems’
design to confirm the necessary features for manual and automatic control of
process variables within prescribed normal operating limits.

e The reviewer should confirm that the plant accident analysis in Chapter 15 of
the SAR does not rely on the operability of any nonsafety-related system
function to assure that regulatory limits are met.

e For nonsafety-related system elements credited in the diversity and defense-

in-depth analysis, the reviewer should use the review criteria for diverse I&C
systems in DSRS Section 7.1.5.
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e The reviewer should confirm that the safety analysis includes consideration of
the effects of both nonsafety-related system action and inaction in assessing
the transient response of the plant for postulated accidents and anticipated
operational occurrences.

e The reviewer should confirm that the failure of any nonsafety-related system
component or any auxiliary supporting system for nonsafety-related systems
does not cause plant conditions more severe than those described in the
analysis of anticipated operational occurrences in Chapter 15 of the
application. This evaluation should address failure modes that can be
associated with digital systems such as software design errors as well as
random hardware failures (the evaluation of multiple independent failures is
not intended).

e The reviewer should confirm that the consequential effects of anticipated
operational occurrences and postulated accidents do not lead to nonsafety-
related system failures that would result in consequences more severe than
those described in the analysis in Chapter 15 of the SAR.

e The reviewer should confirm that I&C systems include environmental control
as necessary to protect equipment from environmental extremes. This would
include, for example, heat tracing of instruments and instrument sensing lines
as discussed in RG 1.151, “Instrument Sensing Lines,” and cabinet cooling
fans.

o With respect to an I&C system that is not safety-related, the reviewer will
confirm that the application describes quality measures commensurate with
the importance of the system function to be accomplished. Refer to DSRS
section 7.2.1 for additional guidance. To satisfy GDC 1, an applicant may
choose to apply its Appendix B QA program to I&C systems that are not
safety-related. In any case, the development of a software-based 1&C
system that is not safety-related should follow a structured system and
software development framework consistent with the guidance in this section.

e The reviewer should use the review criteria for independence in DSRS 7.1.2
to confirm adequate independence of safety systems from nonsafety-related
systems.

e The nonsafety-related systems design should minimize the potential for
inadvertent actuation and challenges to safety-related systems.

e The reviewer should use the review criteria for access control in DSRS 7.2.9
to confirm adequate physical and electronic control of access to digital
computer-based nonsafety-related system software and data to prevent
changes by unauthorized personnel. Control should address access via
network connections and via maintenance equipment.

The reviewer should review the proposed regulatory treatment proposed for
SSCs in the scope of the RTNSS program to confirm that the oversight is
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commensurate with the risk-significance of each SSC’s reliability/availability
mission.

Note that for SSCs determined to be highly risk-significant, it may be appropriate
to perform a more detailed review using Sections 7.1, 7.2 and Appendices A, B,
and C of Chapter 7 of the DSRS.

C. For SSCs determined to be nonsafety-related nonrisk-significant (B2), both the
design-related review and the programmatic requirements are anticipated to be
minimal. For the performance-oriented acceptance criteria, the review is focused on
identifying those performance-based activities (e.g., tests or inspections) within the
applicable programmatic requirements which can be used to satisfy the acceptance
criteria from the DSRS.

7.0-12 Revision 0 — May 2013



€102 AeN — 0 uoisiney €L-0'2

UuoNoY 9AI193]0.d Jubau| waysAg,
JUE jo uons|dwo) pue ‘Ayibeyu| ‘Ajiqeley €22 ‘G'G uonoes ‘L661-€09 PIS 333N

Juonesyiienp juswdinb3,

[¢] ‘lensed uoneoyllenp uswdinbg  z'z'2 | ‘¢S uonoes ‘Le6L-£09 "PIS 333
Auenp,

(1] ‘lented S¥Sa 8yy jo /| Jeydeyd ul paieAo) | ‘g°G uonoes ‘Le6L-£09 PIS I3
UoI0y 9AI303)0Id Uonoy aA99)o.d Jo uonadwo),

N4 Jo uonsjdwo) pue ‘Aubsyul ‘Ajjigqelsy €22 | ‘2’6 uonoses ‘Le6L-£09 "PIS I3l

yideqg-ul-esusje pue AlsiaAlq G|/
Luouay ainjle4-a|buls,
nd Aouepunpay ¢°1°/ ‘1°G uondas ‘1661L-€09 "PIS 333

uonoag s1aA09) Ajjiqejeaday pue Ayjigelolpaid )L
Juoneubisaq woaisAg Ajajeg,
In4 siseg ubisaq waeyshg Aeyes L)L ‘¥ UoOAS ‘L661-€09 PIS 333

(4)ess0S ¥4 0L

sanljIqisuodsay MalAaYy S¥SA ul uoieso] suoine|nboy

VId3L1IRID
M3IATY SHSA ANV SLNINIHINOIY AHOLVINOTY 40 ONIddVIN — STOYLNOD ANV NOILVINIWNHLSNI 172379Vl



€10z Aey — 0 uoisiney

v1-0'L

Salnjea Aeljixny,

[In4 sainjead Alelixny  8'g°/ | ‘Z1L'G UONOAS ‘1L661-€09 “PIS I3

Jonednnuspi,

[In4 Jleday pue ‘uoneoluspP| ‘SSBJVY JO [OQUOD 62 L | ‘LL'G UORIDS ‘166L-€09 PIS 33Tl

Jreday,

[In4 Jleday pue ‘uoneolusp| ‘SSBJ0Y JO [0QUCD 62/ | ‘0L'G UOHODS ‘166 L-€09 PIS 33Tl

SS900Y JO |04JuU0D),

[In4 Jleday pue ‘uonedluSP| ‘SSBIVY JO [0JU0D  6°C°L ‘6°G uondes ‘L661-€09 'PIS 333l
Buloyuoy pue sAeidsiq €1°2° 2

SAe|dsig uonewuou,

[In4 sossedAg aoueusjuiey pue bunessdo '/ ‘8°G UoNdeS ‘L661-€09 PIS I3

Johelqiied

puejsa] Joj Ayjiqede),

[In4 uonelqiied puejsa Joj Ajjiqeded GL°Z°2 ‘/’G uondes ‘L661-€09 'PIS 333l

Qouspuadapul,

[In4 douspuadapu| g’/ ‘9°G uondes ‘L661-€09 'PIS 333l

sanliqisuodsay Malnay S¥SA ul uoieso suonenbay




€10z Aey — 0 uoisiney

GL-0'2

Joneliqiied

pue Bupsa | Joj Ayjiqede),

[In4 uonelqiied puejsa Joj Ayjiqeded GL°Z°2 ‘G’ UondeS ‘L661-€09 "PIS 333
Sindu| wa)sAg Jo uonealaq,

[In4 sindu| wajsAg jo uoneasq 9’/ ‘"9 uondes ‘L661-£09 PIS 333
SwalshAg

Jayj0 pue sainjeaq puewwo?) pue

SWasSAg JayiQ pue sainjea 9sUag oy} usamiag uonoelaul,

[In4 puelwwo) pue ssusg usamiaq uonoeldiu| 0L'¢’L ‘€'9 uondaes ‘L661-€09 'PIS 333l
Jojjuoo [enuep,,

[In4 [0J3UOD [ENUEN pue dljewoINy ¢L'¢', ‘2’9 uondes ‘L661-€09 'PIS 333l
04Juoy dllewoiny,

[In4 [0J3UOD [enuel\ pue djewolny ¢L'¢'L ‘1°9 uondes ‘L661-£09 PIS 333
uondy 8AldSj0.d Aungersy,

[In4 jo uons|dwoy pue ‘Ayubejul ‘Ajigeley €22 | ‘GL'S UOROSS ‘Le6L-€09 'PIS 333l
suonelapisuo) si0joeH uewny,,

[In4 suoljeJapISu0 si0joe4 UBWNH ¢1°2°L | ‘pL°G UONdSS ‘L661L-€09 'PIS 33|
Suoiels Jun-nIniAl,

[Ind4 suonels yun-BInNNL LL°'g'L | ‘€l'G uondes ‘Le61L-€09 'PIS 333
sanliqisuodsay Malnay S¥SA ul uoieso suonenbay




€10z Aey — 0 uoisiney

91-0'2

SsedAg aoueusiuiep,

N4 sessedAg soueusiuie|y pue bunessdo 'z, | ‘G uonoes ‘Le6L-£09 "PIS 33|
SsedAg bBunesadQ,,

N4 sessedAg soueusiuie| pue bunessdQo 'z, | ‘¢ uonoes ‘Le6L-£09 "PIS 33|
uol0y 8AI308)0.d Uonoy aAiosjold jo uonajdwon,

N4 jo uone|dwo) pue ‘Ayubsyul ‘Aujigeliey €2/ | '€/ uonoes ‘Le6L-€09 ‘PIS I3
l0u0Y |enueyy,

N4 |0JJU0D |enue pue ojewolNy ¢ZL°'g’, | g’/ uonoes ‘L66L-£09 PIS 33|
J0JJuoD dnewoiny,,

N4 |0JJUOD |enuel pue oljewolny ZL°'g', | ‘L', uonoes ‘LeEL-£09 "PIS 33|
Sulodieg,

N4 sjulodies g’/ | ‘8’9 uonoes ‘LeEL-£09 PIS 33|
ssedAg aoueuajule,

N4 sessedAg eoueusjule\ pue Bunesedg 'z’ | ‘2°9 uonoes ‘LE6L-€09 PIS I3
SoassedAg BuneiadQ,

N4 sessedAg eoueusjule\ pue Bunesedo 'z | ‘99 uonoes ‘LE6L-€09 PIS I3
sanljIqisuodsay MaIADY S¥S@ ul uoneso suonenbay




€10z Aey — 0 uoisiney

L1-0°2

[8] ‘lenied S¥SA 8y} Jo 9 Jeydeyd yum pajeulpioo) Lubisep juswuieluo), ‘9L D49

:C@_wmb

[2] ‘lensed S¥SA 8y} Jo G| Jeydeyd yum pajeulpioo) | We)sAs Juejood Jojoesy, ‘GL Od9

Jou0o

[a] ‘N4 S¥Sd 8yl Jo Z°/ pue |/ suonoes pue uonejuswnasuyl, ‘€l 049

[c] ‘lened S¥SA 8yl Jo G| Jeydey)d yum pajeulpioo) [Ubisap Joyoeay, ‘0L 04D
S¥SA 9y} Jo ¢ Jeydeyd yum pajeulpioo)

Saseq ubisap sjoays olweuip

[¥] ‘lensed uoneoulenp juswdinby  z'Z'Z pue [eluswuolIAUg, ‘¥ DAD

S¥SA 9yl Jo ¢ Jeydeyd yum pajeulplood) euawousayd

[einjeu jsuiebe uonoajoud

[¢] ‘lened uoneoyiienp Juswdinby  z'z'Z Joj seseq ubiseQ, ‘2 0d9D

SpJ1ooal

[1] ‘lensed SYS@ 8y1 Jo /| Jeydeyd ul paisno) pue sp.epuess Alilenp, ‘L a9

209 ‘v xipuaddy ‘oG Jed 449 0L

sanljIqisuodsay MaIADY S¥S@ ul uoneso suonenbay




€10z Aey — 0 uoisiney

81-0'2

yidaqg-ul-asusjoq pue AjIsisAlq G612
Aouepunpay €12 SWIv)SAg |o4ju0) pue
L] ‘lind souspuadspu| g'}°/ | uonosjoid jo uonesedss, ‘vz 04D
sisAjeuy plJezeH ‘v xipuaddy
Sepowl
[eL] ‘N4 siseg ubiseq waeisAg Alsjes  |'|°/ | ainjie) weisAs uonoslold, ‘€Z 0d9
yidaqg-ul-asusjeq pue AjisisAlq  G'L°.
Qouspuadapuy
[zL] ‘lind gouspuadspu| g'}L'L we)sAg uonoslold, ‘2z A9
Aliqejeaday pue Ajjigeolpald L.
Aouepunpay €172
Ayligeisa) pue Ajjiqeral
(L] ‘ind souspuadspu| g'}L'L wa)sAs uonosloid, ‘12 A9
suonouny
[oL] ‘lind SYSA 8y} Jo Z°/ pue |/ suonoesg wa)sAs uonosloid, ‘02 A9
S¥SA 8yl Jo 8| Jeydeyd yym pajeulpioo)
S¥SA 8y} Jo 9 Jeydeyd yum pajeulpioo)
[9z] ‘[ez] ‘[6] ‘N4 S¥SA 8y} Jo Z°/ pue |/ suonoeg .uool jonpuo), ‘6L 0dD
sanljIqisuodsay MaIADY S¥S@ ul uoneso suonenbay




€10z Aey — 0 uoisiney

61-0°2

Bunoyuo pue sAeidsiq ¢1'22 (uoneaipu

sne1g o|geladou| pue ssedAq)

[81] ‘N4 sossedAg eoueusjulel\ pue bugessdo 2/ (MN(2)H¥e 08 °4D 01

(sjosuon

Aejdsiq Je1oweled Aojes)

lIn4 Buuoyuoly pue sheidsiqg €122 (A)(2)B)re 0S "4 0l

sjuawaiinbai (W L) puels] aIN @31yl sassaippe yaym (z)3)re'0s ¥49 0l

. Soseg|oy

lin4 Ayanoeoipey Buuojuop, ‘v9 0AO
Buloyuoly pue sAeidsiq €122

.S92Ua.1IN220

[euonesadQ peredionuy

[£1]1ind Avngeesday pue Ajigeioipaid 1L Jsutefe uoposioid, ‘62 00D

[91] ‘lented SYSA 8ys Jo G| J8ydeyd yum psjeulpioo)d SHwi| Ajanoesy, ‘gz 09

suonounjjew

|0JJU0d >H_>_Hom®._ 10} wucmgm.__s_um._

[S1] ‘lened SYSA 8y} Jo G| Jeydeyd yum pajeulploo)d wa)sAs uonoslold, ‘sz 009

wo_a___n_wcoammm MDIIADY S¥USA ul uoijedon m:o_um_smmm_




€10z Aey — 0 uoisiney

0¢-0'2

(sbeweq
2109 Buimojjo4 suonipuo)
ue|d Buuojuoly Jo} sjuswinisul)
N4 Buuionuoy pue sheidsiq ¢1°2°2 (xix)(2)(3)¥e 0G ¥4 0l
S¥SA 8y} Jo 9 Jeydeyd yim pejeulpiood
aq pinoys (AIx)(2)(})¥€"06 J0 (Q) pue (g) sudesbeled
(swe)sAg uone|os| JuswuIeju0))
[L2] ‘|ened yideqg-ur-esusye pue Ausienlq  G'L°Z (Mx)(2)()¥e0G "4 01
(Bunjoon a0 syenbopeu jo
uono91e( 9y} Joj uoneuswnsu|)
[6L] ‘N4 Buuionuoly pue sheidsiq ¢1°2°2 (mAx)(2)(H)¥E°0S ¥4D 01
(uonejuawnuisu|
Bunojiuo 1uspIdOY)
N4 Buuoyuol pue sheidsiq €122 (nAx)(2)(1)¥£°0S "¥4D 01
(uoneoipuy
MO|4 pue uofeniu| dljewoIny
wo)sAg Jajempas Alelixny)
[oz] ‘lind Buuionuoy pue sheidsiq ¢1°2°2 (mx)(2))e0S ¥40 0L
(uonisod anjep Ajojes
pue Jal|ay Jo uoneoipu| 108.1Q)
[6L] ‘N4 Buuonuoy pue shedsiq ¢1°2°2 (1X)(2) )Y€ '0G ¥4D 01
sanljIqisuodsay MaIADY S¥S@ ul uoneso suonenbay




€10z Aey — 0 uoisiney

Lc-0'.

[ez] ‘N4

yideq-ul-esuajeq pue AjisioAlq G'L/

Swue(d Jamod Jeajonu
paj009-191em-1ybi| 10} SjuUaAd
(SMLY) welos Jnoyym sjuaisuel
pajedionue wolj S JO uolonpal
Joj sjuswalinbay, ‘29°0S Y40 01

(1] ‘lented

SHUSA 8y} Jo /| seydey ul pessno)

fisjes oy
weuodw| swalsAg o) spiepuels
Ajeno, ‘(1)(e)egs 0s ¥4 0L

suone|nbay 18Y30

[in4

salnjead Alelixny 92/

(du auigin] 10 Jo)eMpas
uiel\ Jo sso7 uo duj Aloyedionuy)
(mxx) (2)()¥€'0S ¥4 01

[in4

uoneiqiieD pueisa] Joj Ayjiqeded G122

(weysAg [04u0) pajelbalu] Jo
sisAjeuy 10843 pue apo|\ ainjied)
(xx)(2)(3)¥€'0G ¥40 0}

[zz] ‘lented

S¥SA au} Jo g Jedeyd yim pajeulpioo)

Buuoluoy pue sAeldsiq €1°2°2

(sanep

)o0|g pue Jaljoy Jazlunssald
JOJ S|0J]UO0D pue uoneslpu|
[9AST J8ZIINSSald 10} JOMOY)
(xx)(2)1)¥£°0G Y40 01

sanljiqisuodsay MaIAdYy

S¥SA Ul uoyedsoT

suonenbay




€10z Aey — 0 uoisiney

¢c0'L

Slue|d Jamod

S¥SA 8y} Jo ¢ Je1deyd yyum pajeulpioo) Jes|onp Joy Ajejes o) Juenoduw|

juswdinb3 o1309|3 J0 uoneslend

[vz] ‘lened uoneoulenp swdinby  zz'Z [elusWwuUOlIAUL, ‘610G H4D 01

lIn4 G'€' ¥l Uooes SYSA (e)08°2s ¥40 01

N4 G'€ ¥l uonoes SYSA (1)@)2¥'2s 440 01

(Joday sisAjeuy

A}8)jeS |euld ‘uoljeulIou| |BOIUYDD |

‘suoneolddy Jo sjusjuo))

lind4 sainjead Aielixny gz, (1(2)(a)ye0s ¥4D 01
uoneiqie pue jse Joj Ayjigqeded gL'z 2

Sluswalinbay

N4 sjulodjeg /gL | ®oue|BAIng, (£)(9)9€°0S ¥4D 0L

(sbumeg

[oJjuoD Buniwi pue ‘sbumes

waysAg Alojes Buniwi ‘spwi

Ayojes ‘suoneoiioadg |eoaluyoa )

N4 sjulodies 22’2 (W)((1)(9)9€ 0S ¥40 0L

sanljIqisuodsay MaIADY S¥S@ ul uoneso suonenbay




€10z Aey — 0 uoisiney

€202

Jleday pue ‘uoneoyiuap| ‘SSaddY JO |0U0D B2 . SweishAg
Aojeg |eolnos|3 Jo aouspuadapu
aouspuadepu] Z'L°/ Joj euslu), ‘G/°L OY
[0J3UOD [BNUB|\ PUB dewolNYy ZL'Z .
uonoy uonoajoid
uideQ-ui-esusjeq pue Aysioniq 6L/ Jo uonenu| |lenuel, ‘29’1l OY
suonels yun-jinN LL'eL
yideq-ur-asuajaqg pue Ausionlq G'L°.
Aouepunpay ¢'1°/ SWIv)SAg uo99j0Id Jue|d Jamod
JeajonpN 0} uoLdiI) ainjie4-a|buig
aouspuadepu] Z'L°Z ay} Jo uoneolddy, ‘€6 L OY
SwalshAg
Buloyuoly pue sAeidsiq €122 A19)eS 1UR|d JOMOod JesjonN
Jo} uonealpu| snjels ajgeladou
sossedAg aoueuajuie pue buneledo 22 pue passedAg, ‘/¥'L ©Y
suonoung
uonen)oy waisAg uonoslold
uonelqiied pue isa Joj Ajjiqeded Gz /2 jo Bupsa olpoued, ‘22’1 O

saping Aioje|nbay

sanljiqisuodsay MaIAdYy

S¥SA Ul uoyedsoT

suonenbay




€10z Aey — 0 uoisiney

¥¢-0'.

suoiels Yun-niniN- LL'e’L
Jleday pue ‘uoneoyusp| ‘SS90 JO [0JU0D 62/
SYoopslUl  G'CL

uoIj0Yy 8AI108}04d
jo uons|dwo) pue ‘Aubaju| ‘Ajjigeliey €22

[2] uoneoyienp yuswdinby  zZ'2

aouspuadspu| 217/

Siue|d Jamod JesjonN
JO sSwa)sAg Alojes ul sispndwo)
Jo asn Joj eusllD, 2GSl OY

[2]

uopeoyllenp yuswdinby gz’

saul
Buisuag juswnasul, ‘LSL° L OY

uoneiqiie) puesa] Joj Ayjiqeded GlL'g'Z

SwalshAg
UoI}09101d pue Jamod o109
jo Bunsa olpouad, ‘gLLL O

sjulodies 22’2

Jonejuswnisu| pajejoy-Alejes
Joj sjulodies,, ‘S0L°L OY

Buuoluoy pue sAeldsiq €122

Slue|d Jamod Jes|onN
Jo} uoneuswnsu| Bulojiuop
JUSPpIOdY JO} BUBIID, /6°) OY

sanljiqisuodsay MaIAdYy

S¥SA Ul uoyedsoT

suonenbay




€10z Aey — 0 uoisiney

Gc-0'.

[2]

uopeoylenp yuswdinby  zZ'/

Slue|d Jemod JeajonN Ul swaisAg
[0JJU0D puE uoleUBWINIISU|
paseg-ieindwo) pajejoy-Aojes
1O uoneodieny) [elusWUoIIAUg

o} sauleping,, ‘602°} O

[2]

uoneoylienp yuswdinby  zz' .2

Siue|d Jamod
Jesjonp Jo uonoslold Buiuybi
Joj sauleping,, ‘Y02’ L O

[2]

uofjeoyllenp yuswdinby  zZ'/

.Swia)sAg |o4u0) pue
uonejuswnsu| pajejay-Alajes
u1 @ouaJaialu| Aouanbai4-oipey
pue onaubewosos|g Bunenjeas
10} SauIapIND, ‘081"l OY

sanljiqisuodsay MaIAdYy

S¥SA Ul uoyedsoT

suonenbay




€102 AeN — 0 uoisiney 9¢-0'.

suonpuod ubisap ay) Jey} ainsse 0} uibiew jusioins Yium paubisap ale swalsAs D) 1eyl WIJuod 0} SUOoUN) [0JJUOD pue aA139a}0.d
D% Jo Aoenbape ay) sassalppe 8doas mainal DR 8yl ‘SwalsAs |013uod pue uoposiosd | 01 8|qealdde si uonenbal siy] [/]

"SUOIIPUOD JUBPIDJE puR ‘SOQY ‘uoielado [ewJou Joj sabues pajedionue ayy JOAO SW)SAS
DQ| 9SISAIP PUB ‘|0JJU0D ‘YI0IB)UI ‘UMOPINYS Bjes ‘4ST ‘SY4ST ‘S1Y 8y} Joj papiaoid uonjewlojul ay) jo Aoenbape ayy auiwislep
pINoYs £ DS JO MaIAS] 8| "SWa)SAS uonediunwwod eep Buioddns Buipnjoul swaisAs D% |le 01 o|jgeoljdde sI uonenbai siy] [9]

‘POPO8IXo Jou ale sHWl|
ubisap [any payoads ey} ainsse 0} uibiew jusioiyns yum paubisap ale swalsAs D) ey} Wiijuod 0} SUolouUny [0JJUOD pue aAl3830.d
D% Jo Aoenbape ay) sassalppe 2doas mainal DR 8y "SwalsAs [011uod pue uonosioid DRl 0] ajqealdde si uonenbal siy] [g]

"L661-€09 "PIS 33| JO ¥'G UOIAS PUE 610G H4D 0L Aq paiinbal st yoiym Juswdinba D) Jo UoNEDHIEND [BJUSWIUOIIAUS SBSSIPPE
Z2'C’/ uonoag S¥YS@ uoneoljijenb [BJUSWIUOIIAUS JO MBIABI IO} 8|gisuodsal uoneziueblo ay) Ylm pajeulpiood 8q pjnoys juswalinbal

SIUY) JO MBIABI BY| ‘papasu ale Aay) yoiym Joj ueds awi 8y} JOAO pue papusiul aje Ay} Yolym JO) JUSWUOIIAUS JUBPIOOE S19ASS

ayj ul ajesado [Im ABy) 8ouelInsSe ajqeuoseal S| 819y} 0S paubisap aq }SNW SjUBpPIOO. BISASS 10} papaau SWwalsAs D] a8yl papiroid
aq pinoys Ajjigelado pajiwi| oy Saseq ay) ‘ewl) Jo spouad pajiwi| Joj Sjuaplode paje|n}sod JO S}088 [BJUSWUOIIAUS 8Y} SAIAINS

0} paylienb aJe sjusuodwod 10 swaysAs §| ‘spinjy Buibieyosip pue ‘Buiddiym adid ‘sajissiw Jo s}0ay0 dlweuAp sy} wol) pajosioid

ale Jey) pue SuOol}IpuUOD |BJUSLIUOIIAUD JO S}09)40 U} d)epowwodde 0} paubisap ale jey) sjusuodwod pue swa)sAs asoy) Ajuapl
pinoys saseq ubisap ay] SwalsAs uonesiunwwod ejep Buiuoddns pue swalshAs A1ajes 9Ox| ||e 01 a|qeaidde si uonenbal siy] [{]

"1661-€09 'PIS 331 0 #'G UOOSS pue ‘610G H4D 01 ‘[l uousID ‘g Xipuaddy ‘0G Hed

49D 01 Aq padinbai si yoiym yuawdinba 9| Jo uoneoylienb olWSIaS sassalppe g’z / Uooas SYS Siuswalinbal asay) yum
1US]SISUOD S8INJONJIS Ul pasnoy pue paieodo| ale Aay) ey pue ‘uoneoldde ay) jo ¢ Jaydey) ul papiroid se sjuans asay) Jo sisAjeue
3y} Yum 1ua)sisuod euswouayd [einjeu jsuiebe uonosjold Jo) paubisap ale Ajajes 0} jueuodwl SwWa)sAs HR| ay) 1Byl WIIJUOD pjnoys
Z OO 1oj malnal DR 8yl ‘swaisAs uoneoslunwwod ejep Buiuoddns pue swalsAs Ajajes O%| |le 0} a|jgeoljdde s| uoneinbai siy] [¢]

"Jow ale ¢ Jaydeyn SYSQ Ul paguosap siuswalinbal aouewlouad jeuoiouny ayy Jeyy AjLIaA suoneoijenb jejuswuoliAus
pue 21WsIas Jo} 9|qisuodsal suoneziueblQ -uoneoldde ay) ul paliluapl pue pajodIas Usaq dAeY Ssjuawalinbal uoieolyjenb
0} 108lgns (sea1Aap uonejos! Buipnjoul) Juswdinba D% 1Y) uolBWLIILUOD B 0} paliwli] S uonesiijenb uawdinbs Jo malnal D% ayl [Z]

"L 0o pue ‘(1)(e)ess 0 ¥4 01
‘g xipuaddy ‘0G Hed H4D 0L Ul paysiigeise sjuswalinbai o ay} 0} joalgns aJe jey) sjusuodwod pue swalsAs Ajajes DR saliuapl
/1 1e1deyd 1eyr wiipuod pinoys Jamainal oy Alajes o) juepoduwl syjusuodwod pue swasAs %) |le 01 ajgeoljdde si uonenbai siy] [L]

:S9JON



€10z Aey — 0 uoisiney

1¢-0°'L

sjulodjag

sassedAq aoueusjuie|p

sossedAq Buneladp

sindur wa)sAs Jo uonealag

S|0J}U09 |enue\

Aigeley

SUOIBISPISUOD SI0J0B) UBWNH

suonejs yun-inip

saJnjeay} Aleljixny

wawdinba wa)sAs uonosjoid Jo uonesuap|
suolsinold Bunooyss|gnoJ; pue Jieday
wswdinba wa)sAs A1ojes 0] $s920€ JO |0JIU0D)
ssedAq jo uoneolpu|

uoleliqies pue 1sa} Joy Aljigeden
aouapuadapul SUOIIROIUNWWOD pue ‘|ealod|d ‘|edisAyd
Aubajul walsAs

Ajjenp

uonoe aAlvsjo.d Jo uons|dwo)

uoud}Io alnjie}-a|bulg

siseq ubisa(g

:SSalppe p|noys Lz DJs yum aoueldwod
JO MBINGY "SwWalsAs uoneolunwwod eyep Buioddns pue ‘SyY4S3 ‘S1Y ‘swalsAs uonosjoid 9yl 03 aigeslidde si uonenbali siyg [| 1]

'SV4S3 pue ‘S1Y ‘swalsAs uonosjoid Og| 0} djqeoljdde si uonenbal siyy [0L]

"'SWIv)SAS uonesiunwwod eyep buiuoddns pue swaisAs HxR| ||e 0} 9|qealdde s uonenbal siy| [6]

"Jouleq 1ybn yes| e apinoid Juswuleluod ay) jey) Juswalinbal ay) poddns Aay) 1ey) 1US1X8 8] 0] SWLISAS D] 4SJ Uo sjuswalinbal
[euonouny sasodwi g1 DQ9D ‘uonouny Alajes waisAs juswuiejuod ay) Joddns 0} Alessadau Ajljigeljal pue ‘eouewopad ‘suonouny
ay} apinoad swa)sAs D] 8y} 1By} WILUOD pINoys 91 DD JO malnal 8y ‘SwasAs DRl 4S3J 0} a|geoldde s uone|nbal siy| [g]

"SuOIoUNy |04U0D pue aAndajold D)%) Jo Aoenbape 8y} Jo malAal 8y} Jo Jed e aq pjnoys SwalsAs Juejood

Jojoeal Joj uiblew ubisep 0] SUOHNQLIIUOD WB)SAS D¥| 10 UoneN|eA] "papasoxa Jou ale Alepunog ainssaid Juejood Jojoeal ay) Jo



€102 AeN — 0 uoisiney 8¢-0'2

"Juswalinbal sIy} Ylim 8oUBWIOiU0D Uo aouepinb jeuonippe sapiroid /€70-939NN [61]

€172’/ Uo1joas SYSA JO Malnal s ie)s ay} Jo Jed se palanod si swialsAs Ajajes Jo sniels ajgesado pue passedAq

3y} Jo uonedipul onewoine Buipiroid ‘uonippe Ul “(A)(Z)(3)E 05 H4D 01 10} SOlsHL)0BIBYD BU)} S}9BW )i ‘MBIASI S JJE)s BUj) jo Jed

Se ‘Z’J pue |"/ Suol29S SYS Ul palels sjuswalinbal ay) Ajsnes |Im wa)sAs Ajojes ay] 90uIS "Wa)SAs Ajojes ay] o) €9 pue ‘ZL’G
'8'G ‘9'G SUONYAS ‘L 661-€09 "PIS I3[ JO SONSHSIORIBYD BU) SSIpPE PINoys yels 8y} ‘(A)(2)(3)¥€ 0S ¥4 01 unm soueljdwod Jo [g)]

"SWIv)SAs uoiBOIUNWWOD
ejep Buiioddns pue ‘swa)sAs [0JjU09 JO suolouny [043U0D AJIAORaI ‘swv)sAs uonoslold ay) 0] ajqealdde si uoneinbal siyg [£1]

‘'sasealoul AJIAljoeal Jiwi| 0) Alessaoau Aljigelal pue ‘eouewlopad ‘suonouny ay) apiaold
swia)sAs D%l 8yl 1Y) WUIJUOD PINOYS 82 DD JO MaIA8) 8| "SWB)ISAS |0Jju0d pue 3oo8ul D) 0} ajqeoljdde si uonenbai siyy [9}]

"SWBISAS |0Jju0d AJIAIJOBSI By} JO SUOIIOUN)EW WOJ) POSNED SJUSAS 10} POPOSIXd Jou ale sjwi| ubisap |an} Jey} ainsus

0] wa)sAs uonoajolid ay; Jo Aljigeded sy sassalppe uoneoiidde ayy Jo G| Joydeyn ‘siseq ubisop WwalSAS uoi09a)0id JO MBIABIL B}

Ul passalppe se suonounjew WwajsAs |0Jjuod AjAjoeal Jo wnioads sjeudoidde ue 1o paubisap SI Wd)sAs uoljosjold ay) jey) Wliyuod
PINOYS Hels 8y} ‘Gz DA JO MdIABI 8y} JO4 SHO0I83Ul WB)SAS |01ju0d AJIAljoBaI puB S 1Y 8y) 0} a|qedljdde s uoneinbal siyl [G1]

"'swia)sAs D] ||e 01 a|qeaidde si uonenbal siy] [y1]
"'SWIB)SAS uonesunwwod eyep Buiuoddns pue ‘SyY4S3 ‘S1y ‘swalsAs uonoajold DR 0) s|jgeolidde si uonenbas siy] [SL]

sulodjag

S|0Jjuod |enuepy

9ouspuadapul SUOIIBIIUNWWOD pue ‘|eduosls ‘|edisAud
Abajul wasAg

uoneoylienb juswdinbg

Ajjenp

uoudyIo aln|ie}-a|buIS

Aigerjal siseq ubiseg

:Ssalppe p|noys zz DJs yum aoueldwod
JO MBIASY SwWalsAs uoleolunwwod eyep Buiuoddns pue ‘SyY4S3 ‘S1Y ‘swalsAs uonosjoud 9| 03 a|geslidde si uone|nbal siyy [zZ1]



€102 AeN — 0 uoisiney 6¢-0°2

‘gl Jaydeyn SYS(Q 1o maiaal 8y) Ul passalppe sI ubisap wooJ |0J]U0d 8y} Jo sjoadse Jojoe) uewny ay) Jo Aoenbape ay] [97]

"9 Jaydey)
SYSq 10 MalAal By) Ul passalppe si uonosajold uonelpel 0] 10adsal Yyum g1 D9 Jo s1oadse Aljigengey ayj Jo uonenjeas ay| [6zZ]

"SJUBWIUOIIAUS YsJey Jo} uoneoylienb pue ‘uonosyosd Buiuyybl ‘seul Buisuas juswnisul quaswdinba
D] wWalsAs Ajojes Jo uoneoylienb aoualapusiul onsubewol}os|d Buipn|oul ‘uoljesiijenb JUBWUOIIAUS Pl SMBIASL Ydiym ‘uonjeolyijenb
wswdinba Jo malnal ay) Joj g|qisuodsal uoneziuebio ay) yum a1eulpiood [|IMm Jels aul ‘610G d4D 01 10 malaal ay) 1o [2Z]

"SMLY @1ebiiw 0} pasn swajsAs |eolueyosw Jo ubisap ayj Jo Aoenbape ayj AJlUBA 0} pue ‘sQQY J0} ‘uoneoldde
ay) Jo G| Jerdey) ul paouaislal sisAleue SANLY @Yl 01 WIojuod suonouny aAnosjold uonebiniw SAALY 92Ul J1aylaym sajen|ens
YoIym ‘swia)sAs Jojoeal JO MalAal 8y} o} a|qisuodsal uoneziuebio ay) YiM pajeulplood aq pinoys 29'0S ¥4D 01 Jo mainal ay] [¢2]

'1€70-934NN Jo aouepinb ay; yum wiojuod pjnoys salddns jamod ay| -/ Jeydeyn
Ul PaMaIABI JOU S|}l pue  ‘Jamod d1303|3, paji ‘g Jejdeyd jo Med si saljddns Jamod Jo (XX)(Z)(3)€°0S 4D 01 Jo maiaal ay] [gz]

"Juswialinbal siy) yIm souewWwIouod uo souepinb jeuonippe sepiroid /€/0-93HNN

"SUOIJOUNy UOIIB|OS] 9SIOAIP 8y} JO duo se |eubis
uoneipes ybiy e U0 pa)e|os] 8q P|NOYS JUSLIUOIIAUS 38U} 0} yied e apiroid jey) suonesisuad Jayjo pue saul 96ind juswiuieluo) e

‘paljsiies ag 0} 8nuUIIUOd suoIouNy
SV4S3 ay) 10} uouajlo alnjiej-a|buls ay) pue souspuadapul [2oL108]8 1.Y) paplAcid ‘siSeq aulj-Ag-aul| 10 9A|_A-AQ-A|BA
e uo pawiopad aqg pjnoys seAjeA uole|os! jo buiuadoay -s|qejdaooe Jou SI SSAEA UOIR|OSI JuUswUIeluo9 Jo Buiuadoal pabues) e

:00uepInb Buimoj|o) 8y} asn pinoys Jamainal ay} ‘(AIX)(Z2)(D¥E0S 949D 01 1o (3) pue (D) sydeibesed yym aouewiopuod o4 [Lz]
"Juswialinbal sy} yum aouewlopuod uo aouepinb jeuonippe sapinodd €/0-93HYNN “ubisap swajsAs

uolejusWNIISUI pue SYY4S3 8yl ul pajesodiooul pue papirold usaq sey uoneniul walsAs (A4Y) Jerempas) Aleljixne [enuew pue
oljewojne Jey) AJUaA ‘gl 'z’ UOIOSS SHSA JO MaIASI BU) O} UOIIPPE Ul ‘[im Jels ay) ‘(IX)(2)(1)¥E0S ¥4 0L Uim aoueldwod Jo [0]



