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I BACKGROUND 

The regulations for design and operation of US nuclear plants define a specific set of 
accidents that the plants must tolerate without incurring significant public health impacts.  
This is known as a deterministic regulatory basis because there is He-little explicit 
consideration of the probability of occurrence of the design basis accidents - it is 
"determined" they will occur, and the plant is designed and operated to prevent and mitigate 
such accidents. This deterministic regulatory basis was developed over thirty years ago, 
absent data from actual plant operation. It is based on the principal that the deterministic 
accidents would serve as a surrogate for the broad set of transients and accidents that could 
be realistically expected over the life of the plant.  

Since the inception of this regulatory basis, over 2500 reactor years of operation have been 
accumulated in the US (over 9000 reactor years worldwide), with a corresponding body of 
data relative to actual transients, accidents, and plant equipment performance. Further, each 
US plant has performed a probabilistic risk analysis (PRA), which uses these data, and 
models a large number of potential accident sequences (including sequences not considered 
in the deterministic regulatory basis) to estimate the overall risk from plant operation. PRAs 
describe risk in terms of the frequency of reactor core damage and/or significant offsite 
release. Insights from PRAs reveal that certain plant equipment important to the 
deterministic regulatory basis is of little significance to safety. Conversely, certain plant 
equipment is important to safety but is not included in the deterministic regulatory basis.  

Risk insights have been considered in the promulgation of new regulatory requirements (e.g., 
station blackout rule, anticipated transients without scram rule, maintenance rule). In 1998, 
the Commission directed the NRC staff to develop rulemaking to more broadly consider risk 
insights as the basis for fundamental reform to the deterministic regulatory approach. This 
guideline addresses the use of risk insights to define the scope of plant equipment subject to 
special regulatory treatment provisions.  

1.1 REGULATORY REFORM INITIATIVE 

Current NRC regulations establish that plant equipment necessary to meet the deterministic 
regulatory basis is categorized as "safeýy-e safety-related", and is subject to a broad set 
of "special treatment 1"' regulations (controls). Other plant equipment is categorized as "non 

-afey eae safety-related", and is not subject to special regulatory treatment. There is a set 
of non+safety r-elatedsafety-related equipment that is subject to the regulations and a degree of 
special treatment. This set is often referred to as "important-to-safety." 

Special treatment requirements are current requirements imposed on structures, systems, and components that go 

beyond industry-established requirements for equipment classified as commercial grade that are intended by the NRC to 
provide additional confidence that the equipment is capable of meeting its functional requirements under design basis 
conditions. These additional special treatment requirements include additional design considerations, qualification, 
change control, documentation, reporting, maintenance, testing, surveillance, and quality assurance requirements.  

2
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The objective of regulatory reform is to adjust the ;eopethe scope of equipment subject to 
special regulatory treatment (controls) in light of risk insights from PRAs and plant 
operation. This will result in adjustment of controls based on the safety-significance of the 
equipment.  

When issued, 10 CFR 50.69, will pr',ie-anprovide an option for licensees to implement a 
risk-informed approach for regulations that establish special treatment requirements for plant 
structures, systems and components (SSCs) based on safety significance. Table 1.1 lists the 
special treatment regulations that would be subject to the optional risk-informed approach.  
10 CFR 50.69 defines50.69 defines four categories of SSCs, based on existing safety 
classification and risk significance, and establishes eeontrols; ascontrols as a function of the 
categorization. The special treatment regulations in Table 1.1 would not in themselves be 
changed. However, the scope of applicability, and the manner in which the special treatment 
provisions are implemented, would be revised as defined in 10 CFR 50.69.  

The decision to adopt a risk-informed approach for categorizing structures, systems and 
components is voluntary. Each licensee will make its determination on whether to adopt a 
risk-informed approach to regulation based on the estimated benefit. From a safety 
perspective the benefits are associated with a better licensee and NRC focus of attention and 
resources on matters that are safety-significant. A risk-informed SSC categorization scheme 
should result in an increased awareness on that set of equipment and activities that could 
impact safety.  

The NRC rulemaking plan does not replace the existing "safety .e.... safet,,-related" and 
"non s safet-related" classifications. Rather, 10 CFR 50.69 provides that the 
each existing classification category can be divided into two categories based on high or low 
s.afety ,i.nifi.an.e.safety siginificance. The categorization is depicted in Figure 1.1-1.  

The application of special treatment regulations and controls is a function of the 
categorization. Regulatory treatment requirements are not applicable applied4-f-al 
.ategories except to RISC-4 SSCs. The existing special treatment provisions for RISC-I and 
RISC-2 are maintained or enhanced. RISC-3 equipment would be subject to the licensee's 
standard commercial (balance-of-plant) controls with monitoring to provide reasonable 
assurance that the function directly referenced in the regulations or in the safety analyses 
required by regulation will be satisfied.

3
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Figure 1.1-1 
Risk Informed Safety Classifications (RISC) 

RISC-1 SSCs RISC-2 SSCs 

Safety Related, Non-Safety Related, 
Safety Significant Safety Significant 

Reliability Assurance Reliability Assurance 

RISC-3 SSCs RISC-4 SSCs 

Safety Related, Non-Safety Related, 
Low Safety Significant Low Safety Significant 

Maintain Function 
Commercial (BOP) Programs Commercial (BOP) Programs

Safety Related Non-Safety Related

DETERMINISTIC SIGNIFICANCE 

1.2 CATEGORIZATION PATHWAYS 

The risk-informed classification scheme allocates each-assigns SSCs ithe platto one of 
four classifications (RISC-I - 4). Figure 1.2-1 provides a graphical depiction of the 
classification pathways utilized in this process. The existing safety "elatedsafetv-related 
components in the plant are classified either via Pathway A to RISC-I (for safety significant 
SSCs) or via Pathway B to RISC-3 (for low safety significant SSCs). Pathway A is the 
default pathway for all safety -elatedsafety-related SSCs. That is, unless a compelling case 
can be made that the safety elatersafety-rclated SSC is low safety significant, then it is 
classified as RISC-1. In cases where a risk-informed process can demonstrate that the s.a-etry 
i-e-ktedsafety-related SSC is of low safety significance, it is classified as RISC-3.  

All other SSCs (non-safet -ratedsafetv-related) are classified on either Pathway C to RISC
2 (for safety significant SSCs) or via Pathway D to RISC-4 (for low safety significant SSCs).  
In this case, Pathway D is the default pathway for non satfety ,,la,,.safet -related SSCs.  
That is, unless a compelling case can be made that the non-sfety--Felaie safety-related SSC is 
safety significant, then it is classified as RISC-4. In cases where a risk-informed process can 
demonstrate that the non safety relatedsafetv-related SSC is safety significant, it is classified 
as RISC-2.  

The only time that an SSC would move via another pathway would be if it was found to be 
misclassified initially. In that case, the licensee would use its configuration control (design

4
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control element) including the application of §pe4r•m a §50.59. evaluation to recla-;ifv the 

SSC- as nonsafty elaed 

Certain plant equipment is not considered safety ....... safe~t-related in the existing 

classification scheme, but is subject to certain special regulatory requirements. Examples 

are, "important to safety" SSCs, whose failure could affect the function of safet 

felatedsafetv-related SSCs, or "augmented quality" SSCs that require some subset of "safei 

felate safety-related" regulatory treatment (e.g., many plants consider fire protection SSCs as 

augmented quality).  

For the purposes of regulatory reform, these "important to safety" SSCs as described above 

enter into the categorization process as "non setN-re-] safety-related". However, their 

default pathway is not into RISC-4. Rather, the default pathway is into RISC-2, with the 

assumption that the existing regulatory requirements would be maintained, absent compelling 

justification to change them. Thus, requirements for these "important-to-safety" SSCs would 

not change. If the risk informed classification process determines that these SSCs have low 

safety significance, they may be classified to RISC-4.  

Figure 1.2-1 
CONCEPTUAL REPRESENTATION OF CLASSIFICATION PATHWAYS

Existing Safety 
Class. Scheme I Categorization Process I Risk-Informed 

Safety Classification

Sft-Relae
Non-Safety-Related 

SSCs

(Including Important
to-Safety)

I
Path A

ýý~P~ath Bý

U-

Path

RISC 4 
SSCs

5



DRAFT NEI 00-04 
Revision B

1.3 IMPLEMENTATION PROCESS 

This document provides detailed implementation guidance for 10 CFR 50.69.

If the licensee determines that its implementation process satisfies §50.69, including a full 
compliance with Appendix T to 10 CFR Part 50, no prior NRC review and approval is 
necessary. In this case the licensee notifies the Director of Nuclear Reactor RegTIlation 
(NRR) of its intent to implement §50.69 along with a proposed schedule of system 
implementation and reeulations that are being adopted. If a licensee determines does not 
fully comply with Appendix T to Part 50, a submittal is made to the Director of NRR 
requesting NRC approval on implementing §50.69 for a select set of regulations that are 
referenced in §50.69. The submittal would include details of the implementation process or 
reference to a NRC endorsed auideline, including any exceptions taken to such guidelines.  
Additional details of the submittal are provided in Appendix B.  

Plants that follow thise guideline should be able to implement risk-informed regulation with 
minimal NRC review. Since this guidance is used to effect a change to the plant's licensing 
basis, it follows the principles of NRC Regulatory Guide 1.174, as follows: 

1. Proposed increases in risk, if any, are small and are consistent with the Commission's 
safety goal policy statement.  

2. The process will result in changes that are consistent with defense-in-depth philosophy.  
3. The process will result in changes that maintain sufficient safety margins.  
4. Performance measurement strategies are used to monitor the change.  

The process considers the current regulatory requirements, and all available risk information, 
to determine categorization and treatment of SSCs. The process is effected through the use 
of a dedicated panel of plant personnel, the integrated decisionmaking panel (IDP). To 
implement this process, the licensee must have performed a PRA that estimates core damage 
frequency (and large early release frequency) due to internally initiated events and internal 
flooding. All plants have used methods to analyze other important risk contributors, such as 
seismic risk, fire risk, other external event risks (high winds, tornadoes, aircraft impact, etc.) 
during power operation, and risk during outage conditions. These methods may involve use 
of a PRA to quantify these risk impacts, or may involve simplified analyses or qualitative 
methods. Quantification of non-internal event risk is not a requirement for implementation2 , 
but would be expected to result in additional benefit.  

The process for implementation involves four elements: 

1. Selection of scope of SSCs to be addressed 
2. Categorization of SSCs into high or low risk significance 
3. Determination of special treatment requirements based on categorization 
4. Monitoring of implementation 

2 As discussed in NRC Regulatory Guide 1.174, quantification of non-internal event risk may be necessary if the 

aggregate risk impact exceeds the "very small change" guidelines for CDF and LERF.  

6
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The first element involves determining the plant systems to which the revised approach 
would be applied. Plant systems that can impact PRA initiating events and accident 
mitigation are candidate systems for application of the process. Certain plant systems have 
regulatory requirements that have bases other than protection of public health and safety 
from potential reactor accidents (e.g., the radwaste processing system). These systems, and 
their associated regulatory requirements, are not within the scope of the process.  

The approach may be applied to all candidate systems, or may be applied to selected systems.  
The preferred approach is to apply the revised categorization and treatment provisions to all 
candidate systems. Selective implementation will incur complexities resulting from the need 
to maintain two separate regulatory programs. However, selective implementation may be 
undertaken provided the application meets the four Reg. Guide 1.174 principles listed above.  

The second principal aetivtyjelement is the categorization of the SSCs according to safety 
significance-'. Treatment requirements for SSCs will be dependent on this safety 
classification. This report establishes an integrated process, which relies upon the insights 
from plant-specific risk analyses and other engineering and operating inputs for use in the 
categorization of SSCs. The categorization process has been eonstFUeted-developed to build 
on the previous risk-informed categorization activities. A licensee is not required to repeat 
activities that have already been completed as part of a previous risk-informed categorization 
process.  

The necessity of addressing each component, or each part of a component is determined by 
each licensee based on the anticipated benefit. A licensee may determine that it is sufficient 
only to perform system or subsystem analyses. In such cases, all the components within the 
boundaries of the subsystem or system would be governed by the same set of safety
significant functions. Each licensee has the option, based on the estimated benefit, of 
performing additional engineering and system analyses to identify specific component level 
or piece part functions and attributes.  

The regulatory change process (10 CFR 50.59) focuses on app ie:-e ly -4 activities that are 
directly associated with eneofmpa.sedy- the 10 CFR 50.2 definition of-design bases and that 
are rw described in the final safety analysis report. In a risk-informed regulatory 
environment, management focus should be on operational activities and equipment that have 
safety significance, which may not necessarily comport with the aspects of the facility 
described in the final safety analyses report. For example, containment venting is not 
described in the final safety analysis reports for most BWRs, but may be a risk significant 
activity for some plants. As a result, Section 50.69 includes a risk-informed change control 
process for risk-informed SSCs and activities. The guidance for the new change control 
process for beyond design bases events is included as part of this guidance document in the 
section on treatment.  

It should be noted that the licensee has the flexibility to determine the categorization to the sub-component level. As a 
result. there could he low satetv-significant components within a system and low safeiy-significant subcomponents 
within a safety-si nificantcomponent. .xampple, a valt pressure boundary may be s._e•f.sis ifican.LbuL its act•je 
components mav be low safetv-'signilicnt_ 

7
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A licensee, in its application to adopt a set of regulations under §50.69, would make a 
commitment to implement the §50.69 categorization process and special treatment 
requirements in accordance with this guideline. Changes to the SSC categorization process 
and SSC treatment as described in this guideline would be governed by NEI 99-04, Guideline 
for Managing NRC Commitment Changes.  

1.4 REFERENCES 

This guidance was developed considering numerous inputs including the current 
deterministic design basis of the plants, existing regulations, defense-in-depth, preservation 
of safety margins, and both qualitative and quantitative risk evaluations. This is consistent 
with the NRC's PRA Policy Statement issued in August, 1995, and the NRC white paper, 
Risk-Informed and Performance-Based Regulation, issued in March, 1999, which states, 
"...a risk-informed, performance-based regulation is an approach in which risk insights, 
engineering analysis and judgment including the principle of defense-in-depth and the 
incorporation of safety margins, and performance history are used ... " 

Since 1991, the industry and the NRC has developed background documents and guidance 
for the application of risk-informed applications. Section 9.0 provides a list of 
references.SeN'eral of these dcumenLt, had significant im.pat . n the de-.o,•.. ent of thi; 
,Uidancee. including:f 

ýEPRI T-R 105396, PSAAppliatios Giide, 
Regulator-y Guide 1. . 7,l.A. using Pr7obablns•u Risk.Asses. e. i .,n Ri..s7*k 

h#;arnu'd Decisions Oni Plant specific- Changefs' to teLcnigBss 
NRC SECGY 99 256, Rulematking Plan For Risk fi#ýrmning Special Tit'a~iit'.n-

;NUTN'IRC 93 01. Indtisu- nieii'fo anjar the Ef ieesofAmainteneillee at 
N-clea '" Power- Plants 

;NUMARC 91 06, Cudlns~rIdsr cin oA seshutdownI- MAlnagemrent 
...NRC Regul.atory Guides . . 175, 1 176. 1.177, and 1. 178.. and 
ýA SME Code Ca,'.e O NT 3, Reqttirements for Saftv- SinGian eCte gariczalian 1 

Compontent usinig R4sk Inih';rinsei-'iee Testing o.f LVVR Powqier Plaqtsy.  

Each of these; documients' recomnmend'; the use of an integrated deecsion: procces; that 

c m i e o . .iee oi-iI •n f .tl 

comine; oeraingexperiene, enginerig analyses, expert opinions,. s'tructur-ed qualitative 
analyses. and quantitative evaluations',. The approach deT,,; ibed in this. D idance is.. on;•,i,;tent 
with the proeees and appr-oache deser-ibed in thes.e reilfereed docment,.
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Table 1.1 
Special treatment regulations subject to 

optional risk-informed approach of 
10 CFR 50.69 

50.34, Contents of applications; technical information (FSAR) 
50.44, Standards for combustible gas control system in light-water-cooled power reactors 
50.49, Environmental qualification 
50.54, Conditions of licenses (in reference to Quality Assurance Programs only) 
50.55, Conditions of construction permits 
50.55a, Codes and standards 
50.62, Requirements for reduction of risk from anticipated transients without scram (ATWS) 

events for light-water-cooled nuclear power plants.  
50.63, Loss., of all alternating.. . .r-rent p r.  
50.65, Monitoring effectiveness of maintenance 
50.72/50.73, Reporting 
Appendix A, General Design Criteria 

GDC 1, Quality standards and records 
-GDC- 2, Des~ign has;es for pmoteetion aigains;t natural phienomenai 
GDC, 3. Fir p4 tcto 
6 DC 41. En -irnetl and dyiianaie eAfees 'Je,;ign bae 
GDC 37, Testing of emergency core cooling system 
GDC 40, Testing of containment heat removal system 
GDC 42, Inspection of containment atmosphere cleanup systems 
GDC 43, Testing of containment atmosphere cleanup systems 
GDC 45, Inspection of cooling water system 
GDC 46, Testing of cooling water system 

Appendix B, Quality Assurance 
Appendix J, Containment leakage 
Appendix R, FiCoe Protimeion 

Appendix S, Seismic 
Part 21, Reporting of defects and noncompliance 
Part 52, Advanced Reactors 
Part 54, License Renewal 
Part 100, Appendix A, Seismic
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2 CATEGORIZATION PROCESS 

2.1 GUIDING PRINCIPLES 

Before describing the categorization process, it is useful to understand the objectives that 
drove the development of the process, and the guiding principles that govern the process 
and criteria.  

The objective of this guidance is to establish the process and criteria for determining the 
SSCs that require special treatment. By defining the SSCs that require special treatment, 
those that do not require special treatment are identified by exception. The process and 
criteria are intended to be sufficiently clear and robust such that if a licensee's program 
meets the criteria there is no need for prior NRC review and approval of the plant
specific program.  

As the process and criteria were developed, a number of guiding principles wefrewcre 
used to steer the process. These principles are: 

"Applicable Risk Assessment Information Will Be Utilized 

As a result of the Individual Plant Examination (IPE) program and a number of industry 
efforts, all licensees have gained an appreciation for the degree of susceptibility to and 
the performance of their plants under severe accident conditions. The IPE process 
required the evaluation, at least qualitatively, of the risks during power operations of a 
spectrum of hazards including internal events, fires, earthquakes, high winds, and floods.  
Industry initiatives have led to the institution of shutdown safety programs aimed at 
managing risks during low power and shutdown conditions.  

Quantitative probabilistic risk analyses have been performed for at least some of these 
hazards. In cases where quantitative analyses are not available, at least screening 
evaluations have been performed. Quantitative analyses are highly amenable to 
identifying the most (or least) significant SSCs. However, many of the screening 
analyses, both quantitative and qualitative, can also yield plant specific information 
which can be used in determining the safety significance of an SSC. For this reason, all 
available plant-specific risk assessment information is expected to be brought to bear in 
the categorization process.  

" If No PRA Information Exists Related to A Particular Hazard or Operating Mode, 
Deterministic or Qualitative Information Will Be Relied Upon 

In cases where PRAs or other quantitative analyses are not available, deterministic or 
qualitative information will be relied upon. For example, if a plant does not have a 
tornado risk assessment, then the features of the plant which were designed specifically to 
protect systems or components from failure during a tornado will be considered safety 
significant. This may be conservative for some plants. In those cases, the licensee
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always has the option to perform a risk assessment of the hazard to determine if those 
SSCs would truly be considered safety significant. As a result, plants with more plant
specific PRA information available may find more SSCs being classified as low safety 
significant.  

"* The Classification Process Should Employ a Blended Approach Considering Both 
Quantitative PRA Information and Qualitative Information 

Consistent with the principles of Regulatory Guide 1.174, the implementation of a risk
informed approach includes both the consideration of quantitative information gained the 
performance of plant specific PRAs and qualitative information regarding defense-in
depth and safety margins.  

"* The Principles of the NRC's Risk-Informed Approach to Regulations, As Embodied In 
Reg. Guide 1.174 Will Be Maintained 

The risk-informed approach described herein is intended to utilize the principles of the 
NRC's risk-informed approach to regulation: 

1. The Proposed Change Meets the Regulations - The changes in special treatment will 
be made under the NRC's proposed 10CFR50.69.  

2. The Proposed Change Is Consistent With The Defense-In-Depth Philosophy - The re
classification and treatment process provides reasonable assurance that safety 
functions are maintained. Therefore, defense-in-depth will not be impacted. As part 
of the classification process, a review is performed which assesses the level-of-role 
the SSC plays in ensuring defense-in-depth .Without credit for SSCs defined as low 
safety-siggnifiean . In addition, the impact of common eause failure of SSC-s, whic 
are moedeled in a PRA and are classified as low safety significant, is eonsider-ed in the 
tr-eat-ment.  

3. The Proposed Change Maintains Sufficient Safety Margins - The reclassification and 
treatment process provides reasonable assurance that safety functions are maintained.  
Therefore, safety margins will not be impacted.  

4. Any Increases in Core Damage Frequency or Risk Should Be Small and Consistent 
With the Intent of the Commission's Safety Goal Policy Statement - The re
classification and treatment process provides reasonable assurance that safety 
functions are maintained. Risk sensitivity studies will be used to demonstrate that no 
significant change in CDF and LERF will be expected.  

5. The Impact Of The Proposed Change Should Be Monitored Using Performance 
Measurement Strategies - Performance monitoring strategies will employed as part of 
the treatment process.
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"* Where an Engineering Basis for Reclassification Can Not Be Developed, No Change in 
Treatment of the SSC Will Occur 

As discussed in Section 1, it is anticipated that many safety Fe4atedsafety-related SSCs 
w•i-would be categorized as RISC-1. Likewise, it is anticipated that many non-saety 
relatedsafety-related SSCs will be categorized as RISC-4. An engineering basis, subject 
to evaluation by an Integrated Decision-making Panel (IDP), is required for selection of 
other pathways. This engineering basis must be developed from a risk-informed 
perspective.  

"* The Attribute(s) Which Make An SSC Safety Significant Will Be Factored Into 
Treatment 

The results of the numerous plant-specific PRAs which have been performed indicate that 
the attributes of an SSC which make it safety significant may or may not be the same 
attributes which governed its original safety relatedsafetv-related classification. For 
example, some safety r-e-atedsafety-related SSCs have functions for beyond design basis 
events, which were not considered in the original design. BWR containment vent valves 
are a good example of this. They are generally containment isolation valves designed to 
assuie-ensure the containment is isolated in the event of a design basis accident.  
However, most BWR PRAs would find that the function of opening to allow venting for 
containment pressure control to be safety significant. In other cases, non-safeiN 
• e4atedsafety-related SSCs, which were not credited in design basis analyses, are found to 

be risk significant (e.g., feedwater and condenser in some BWRs, startup feedwater 
pumps in some PWRs).  

As a result, the categorization process focuses on the attributes that define why an SSC is 
safety significant. This allows the special treatment requirements to focus on those 
attributes that are most important.  

The Treatment For RISC-3 SSCs Will Be Designed to Maintain Function 

The overall philosophy of the treatment changes for saetyv-e-I' safety-related, low 
safety significant SSCs (RISC-3) is to provide sufficient confidence reas;enable assaurance 
that the safety functions will be available. This allows continued confidence that the 
design basis of the plant can be met and reduces the need to compute any estimated 
increase in risk due to the change in classification.  

2.2 SAFETY SIGNIFICANT ATTRIBUTES OF SSCs 

One of the central concepts of the risk-informed safety categorization process is 
performance attributes. The risk-informed performance of many SSCs is the same (or 
similar) as that required in the design basis. At one time, it was expected that the design 
basis attributes would envelope all performance attributes. In many cases, this is true.  
For example, stroke times for valves are generally set based on conservative thermal 
hydraulic analyses that lead to performance requirements far in excess of those which a
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PRA would require (valves required to open in seconds when the PRA may indicate that 

minutes are available). In other cases, SSCs can have significantly different performance 

needs for severe accident mitigation. SSCs may be used in a unique manner or the 

conditions under which performance is desired may be more severe than the design basis 

considered. For example, pressurizer PORVs have a design basis to open to relieve 

primary system pressure. While that function may (or may not) be important in a PRA, 
another function not considered in the design basis is likely to be: open on demand to 

support bleed and feed cooling of the RCS in the event of loss of all secondary cooling.  

The process described in this guideline addresses this issue by identifying the attributes 

of SSC performance, which make the SSC safety significant so that the special treatment 

requirements can be focused on those attributes. Safety-significant functional 

(performance) attributes are identified for each structure, system, or component based on 

the SSCs contribution to the safety-significant function.  

Functional attributes can be broadly classified into four major categories: 

" SSC Function 

Some SSCs perform an entirely different function in severe accident mitigation than 

their design basis function (e.g., valves required close for design basis, open for severe 
accidents).  

" Performance Attributes 

The function of the SSC is the same, but the SSC is expected to perform in a capacity 

beyond design basis limits (e.g., containment ultimate pressure capability).  

" Environmental Factors 

Some SSCs are credited in PRAs as being capable of operating outside the design 
basis envelope (e.g., pumps expected to operate without room cooling).  

"* Actuation Requirements 

Often, due to less stringent performance requirements, some SSCs are credited in 

PRAs based on manual actuation (e.g., timely manual actuation of injection systems).
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2.3 OVERALL APPROACH 

The overall approach to the risk-informed categorization process described in this 
guideline involves a four-step process. Figure 2.3-1 provides an overview of this process.
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The first step in the risk-informed categorization process involves the assembly of the 
relevant plant-specific risk information. In general, as a result of the IPE process and 
other risk assessment and management activities most utilities have plant-specific 
analyses in the following areas: 

* Internal Events PRA 
* Fire PRA/FIVE 
* Seismic PRA/Seismic Margins 
* External Events PRA/IPEEE Screening 
* Shutdown PRA/Shutdown Safety Management 

These analyses or programs may represent the cu..ent plant des;ign and operation, hut 
even if they have not been kept up to date, they provide insights regarding the plant
specific risk impacts of potential hazards.  

The core of the safety significance process is in the second step: Compilation of Risk 
Insights & Safety Significant Attributes. This involves the evaluation of each structure, 
system, and component with respect to its safety significance in five hazard areas: 

* Internally Initiated Events (including Internal Floods) 
* Fires 
* Seismic Events 
* Other External Events (e.g., tornadoes, high winds, chemical releases, etc.) 
* Shutdown operations 

These areas correspond to the topical risk analyses (or other assessments) already 
performed by utilities. This step involves the assessment of SSC risk significance in each 
of these areas, development of an integrated risk significance across those areas with 
quantitative assessments, development of initial recommendations on safety significance 
classification for input to the IDP, identification of the safety significant attributes of 
SSCs identified as safety significant (i.e., RISC-1 and RISC-2) and development of bases 
for the low safety significance of stafe'y -reltesafety-related SSCs evaluated. This step 
will be performed largely by personnel familiar with the plant-specific analyses gathered 
in Step 1 (i.e., the plant PRA group).  

The third step in the risk-informed categorization process involves the review of the 
results of Step 2 by the Integrated Decision-making Panel. The purpose of this panel is to 
review the risk information developed in Step 2 and evaluate other considerations, which 
are part of a risk-informed process. The result of the IDP review is the classification of 
SSCs and identification of the changes in treatment and monitoring. The IDP is a 
multidisciplinary team of experts that can bring together an understanding of design, 
operational, licensing, and risk perspectives.  

The fourth and final step in the process is the evaluation of the risk sensitivity of the 
recommended changes. This step involves both qualitative and quantitative assessments
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of the anticipated impact of the proposed changes. In general, since one of the guiding 
principles of this process is that changes in treatment should continue to provide 
sufficient confidence that the desien bases functions not degrade perfo.r. . .an. . for RISC-3 
SSCs, and the beyond desian bases functions for RISC-2 SSCs would be maintained.  
As a result. expected to maintainr it is; antiipated that there 
would be little, if any, net increase in risk. This assessment involves the review of the 
specific treatment changes recommended by the EDP to identify the anticipated impact on 
a qualitative basis. For those cases where some degradation in performance may be 
possible, sensitivity studies will be performed using available PRA information. Any 
identified monitoring will also be evaluated to assure ensure that degradations will be 
identified appropriately. Should-If significant risk impacts be-are identified, then those 
would be referred back to the IDP for further evaluation.  

Section 2.4 provides a more detailed description of each step of this process.
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2.4 SPECIFIC GUIDANCE 

This section provides a description of the specific processes and criteria to be applied in 
the performance of risk-informed safety categorization. The outline of the section 
follows the four step process described in Section 2.3: 

* Assembly of Plant-Specific Risk Information (Sec. 2.4.1) 
* Compilation of Risk Insights & Safety Significant Attributes (Sec. 2.4.2) 

I IDP Review & Classification. Recommend Changes In Treatment (Sec. 2.4.3) 
* Risk Evaluation of Recommended Changes (Sec. 2.4.4) 

2.4.1 Assembly of Plant-Specific Risk Information 

The first step in the categorization process is the collection and assembly of plant-specific 
resources that can provide input to the determination of safety significance.  

2.4.1.1 Documentation Resources 

Like all risk-informed processes, the categorization process relies upon input from both 
standard design and licensing information. and risk analyses and insights.  

The understanding of the risk insights for a specific plant are generally captured in the 
following analyses: 

* Internal Events PRA, 
* Fire PRA or FIVE Analysis, 
• Seismic PRA or Seismic Margin Assessment, 
* External Hazards PRA(s) or IPEEE Screening Assessment of External Hazards, and 
* Shutdown PRA or Shutdown Safety Program developed per NUMARC 91-06.  

Examples of resources that can provide information on the safety classification and 
design basis attributes of SSCs include: 

* Master Equipment Lists (provides siafety 'elatedsafety-related designation) 
* UFSAR 
* Design Basis Documents 
* 10 CFR 50.2 Assessments
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2.4.1.2 Use of PRA Information 

At a minimum, a PRA modeling the internal initiating events at full power operations 
must be used to provide input to the IDP. At a minimum, the PRA must be capable of 
quantifying core damage frequency (CDF) and large early release frequency (LERF) for 
power operations due to internal events and must reasonably reflect the as-built and as
operated plant. A reasonable reflection of the plant is assumed to exist if the PRA has 
been updated within the previous two years to reflect design and operating history of 
important systems/components and significant design and procedural changes and 
Maintenance Rule a(1) SSCs added since the last update have been reviewed to 
assureensure that the results and insights are not expected to be affected. Assessments of 
other hazards and modes of plant operation will be reviewed to assure-ensure that the 
results and/or insights are applicable to the as-built, as-operated plant. PRAs provide an 
integrated means to assess relative significance. In cases where applicable quantitative 
analyses are not available, the categorization process will generally identify more SSCs 
as safety significant than in cases where full scope PRAs are available.  

A PRA used in this process should be performed in a manner that is consistent with 
accepted practices, in terms of the scope and level of detail for the hazards evaluated.  
One effective approach to ensuring quality is a peer review of the PRA. Industry PRA 
certifieation peer review programs, such as NEI 00-02 (Ref. 8), and PRA coi;:;.  
S..... - studies. can be used to help ensure appropriate scope, level of detail, and 
quality of the PRA.  

When available, the industry consensus standards on PRA are also an acceptable means 
to assure PRA quality.  

The licensee should assur-e ensure that documentation exists for the review process, the 
qualification of the reviewers, the summarized review findings, and resolutions to these 
findings, where appliable. Based on the PRA peer review or- "c-iifieati process and on 
the findings from this process, the licensee should justify why the PRA is adequate for 
this application in terms of scope and quality. One product of the peer review 
cef-tifieati- , process is a series of grades in a spectrum of technical areas. Areas with low 
grades should be reviewed and evaluated to assess whether changes in the PRA are 
necessary.  

Consistent with other engineering analyses conducted to justify changes to a plant's 
licensing basis, quality assurance activities are appropriate for the categorization process.  
In this regard, it is expected that for traditional engineering analyses (e.g., deterministic 
engineering calculations) existing provisions for quality assurance (e.g., Appendix B to 
10 CFR Part 50, for safety-related SSCs) will apply and provide the appropriate quality 
needed. Likewise, when a PRA is used to provide insights into the integrated decision
making panel, it is expected that the PRA will have been subject to quality control.
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The following, in conjunction with the other guidance contained in this 
guidetinedocument, describes methods acceptable to ensure that the pertinent quality 
assurance requirements of Appendix B to 10 CFR Part 50 are met and that the PRA is of 
sufficient quality to be used for regulatory decisions: 

* Use personnel qualified for the analysis.  

* Use procedures that ensure control of documentation, including revisions, and 
provide for independent review, verification, or checking of calculations and 
information used in the analyses (an independent peer review or ,ertificatio-_ program 
can be used as an important element in this process).  

* Provide documentation and maintain records in accordance with accepted practices.  

* Provide for an independent audit function to verify quality (an independent peer 
review or certification program can be used for this purpose).  

* Use procedures that ensure appropriate attention and corrective actions are taken if 
assumptions, analyses, or information used in previous decision-making is changed 
(e.g., licensee voluntary action) or determined to be in error.  

Any existing PRA or analysis can be tiliz--ed-used to support the categorization process, 
provided it can be shown that the appropriate quality provisions have been met. if-the 
PRA or other analysis has not been updated to refle1t all cur-rent design and operatin•g 
conditions, it can s;till be used as lang as the limnitations of the study are consider-ed in the 

intaelassification and identified to the IDP for- consider-ation in the final classification.  

2.4.1.3 Characterization of PRA Quality 

PRA is a vetry robust technology which provides unpar-allele'J insight into the roele that 
SSC-s play in plant safety. Howv, f, like moest technologies, PRA has limnitations.Th 
figure below defines Figure 2.4-1 depicts the approach to be employed in assurn-g 
ensuring theat quality of PRA information empueye-used in the categorization of SSCs.  

The primary PRA input into the categorization process is the internal events PRA. This 
PRA is expected to meet accepted attributes and characteristics and be subject to a peer 
review. The Industry PRA Peer Review Process (NEI 00-02) represents an acceptable 
approach to assuin*g- ensuringthe quality of the base internal events PRA. The NEI 00
02 peer review provides several ebtp-it; whi,;,houtputs. which are useful in characterizing 
the quality of the PRA. The first output is a set of element grades, ranging from 1 to 4, 
which provide aria consensus assessment by the peer review team of the usability of the 
PRA in applications. In the terms of the NEI 00-02 grading scheme, the Option 2 
categorization process is a Grade 3 application. Thus, elements receiving a grade of 3 or 
4 shoud--be-are expected to be sufficient to support the categorization process. In cases
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where a Grade 3 or 4 was achieved through the use of a sensitivity study. the implications 
of the sensitivity on the categorization process must be assessed. Elements receiving a 
grade of 1 or 2 should be reviewed by the PRA team to determine the whether the PRA 
needs to be revised to address the peer review findings or if additional sensitivity studies 
are called for as part of the categorization process.
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Figure 2.4-1 

PROCESS FOR ASSURING PRA QUALITY 
IN OPTION 2 CATEGORIZATION

The second important output of the NEI 00-02 peer review process are the Fact and 
Observations (F&Os) whie -document the strengths and weaknesses of specific aspects 
of the PRA. F&Os whieh-that identify weaknesses are classified with an importance 
ranging from A to D, where A is most important and D is generally editorial. All F&Os 
in categories A and B should be reviewed and dispositioned by either: 

"* Incorporating appropriate changes into the PRA model prior to use, 
"* Identifying appropriate sensitivity studies to address the issue identified, or 
"* Providing adequate justification for the original model, including the applicability 

of key assumptions to the categorization process.  

Other PRA analyses, such as Fire PRAs, Seismic PRAs, and Shutdown PRAs, should be 
reviewed to assu-e-ensure that (1) none of the internal event peer review certtification 
findings invalidate the results and insights, (2) the study appropriately reflects the as
built, as-operated plant and (3) any new PRA information (e.g., RCP seal LOCA 
assumptions, physical phenomena, etc.) does not invalidate the results.

17

DRAFT



DRAFT NEI 00-04 
Revision B 

The results of the internal events peer review and the review of the other PRA analyses to 
be used should be summarized in a characterization of PRA quality. This 
characterization will be provided to the IDP as a basis for the adequacy of the PRA 
information used in the categorization process and will be summarized in the submittal to 
the NRC. At a minimum, this characterization should include the following: 

Internal Events PRA 
"* A basis for why the internal events PRA reflects the as-built, as-operated 

plant.  
"* A high level summary of the results of the peer review eer-tific-ationof the 

internal events PRA including elements whie--that received grades lower than 
3.  

"* The disposition of any peer review fact and observations (F&Os) classified as 
A or B importance.  

"* Identification of and basis for any sensitivity analyses necessary to address 
identified elements and F&Os.  

Other PRA Analyses 
"* A basis for why the other PRA analyses adequately reflect the as-built, as

operated plant.  
"* A disposition of the impact of the low element grades or serious F&Os on the 

other PRA analyses.  
"* Identification of and basis for any sensitivity analyses necessary to address 

issues identified in the other PRAs.  

The Integrated Decision-making Panel (JDP) utilizes-uses the PRA quality information, 
the results of the categorization analyses and other information to recommend a 
categorization for each SSC. The process to be used by the IDP for the categorization 
and the justification for adequacy of the PRA information is summarized in the submittal 
to the NRC.  

2.4.2 Compilation of Risk Insights & Safety Significant Attributes 

The categorization process described in this section is one acceptable way to undertake 
the categorization of SSCs. Other methods using a different combination of probabilistic 
and deterministic approaches and criteria can be envisioned. However, it is expected that 
the guiding principles (Section 2.1) of this guidance method be maintained. The 
compilation of risk insights and identification of safety significant attributes builds upon 
the plant-specific resources. An overview of the safety significance process is shown in 
Figure 2.442.  

The initial screening is performed at the system/structure level. If the system/structure is 
found to have a role in a particular portion of the plant's risk profile, then a component 
level evaluation can be performed.
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The first question in the safety significance process involves the role the system/structure 
plays in the prevention and mitigation of severe accidents. If the system/structure is not 
involved in severe accident prevention or mitigation, then the screening process is 
terminated and the assessment of the safety classification is left to the IDP to determine.  
If all system functions are classified as low safety significant by the IDP, then every 
component in the system will be classified as low safety significant.  

If a system or structure is involved in the prevention or mitigation of severe accidents, 
then the first risk contributor evaluated is from the internal events PRA. The question of 
whether a system or structure is evaluated in the internal events PRA (or any of the 
analyses considered in this guideline) must be answered by considering not only whether 
it is explicitly modeled in the PRA (i.e., in the form of basic event(s)) but also whether it 
is implicitly evaluated in the model through operator actions, super components or 
another aggregated events sometimes used in PRAs. The term "evaluated" means: 

* Can it produce a potential initiating event? 
• Is it credited for mitigation? 
* Is it necessary for another system or structure evaluated in the PRA to prevent an 

event or mitigate an event? 

Some systems and structures are implicitly modeled in the PRA. Personnel 
knowledgeable in the scope, level of detail, and assumptions of the PRA must make this 
determination. If the system or structure is determined to be evaluated in the internal 
events PRA, then the internal event PRA significance process is used to determine 
whether it should be considered safety significant for this element of the plant risk 
profile. This process is discussed in Section 2.4.2.1.  

If the system/structure is not evaluated in the internal events PRA, then the assessment of 
the safety classification relative to internal events is left to the IDP to determine. In 
either case, the evaluation is continued with fire risk.  

If the plant has a fire PRA, then the next step of the screening process is to determine 
whether the system or structure is evaluated in the fire PRA. This can be an even more 
difficult assessment to make than for the internal events PRA because of the important 
(and implicit) role that structures, such as fire barriers play in fire PRAs. Personnel 
knowledgeable in the scope, level of detail, and assumptions of the fire PRA must make 
this determination. If the system or structure is determined to be evaluated in the fire 
PRA, then the fire PRA significance process is used to determine whether it should be 
considered safety significant for this element of the plant risk profile. This process is 
discussed in Section 2.4.2.2.  

If the plant does not have a fire PRA, then it is likely to have a fire risk evaluation that 
was performed using the EPRI Fire Induced Vulnerability Evaluation (FIVE) 
methodology. Once again, personnel knowledgeable in the scope, level of detail, and 
assumptions of the FIVE analysis must make this determination. If the system or 
structure is determined to be evaluated in the FIVE analysis, then the FIVE significance
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process is used to determine whether it should be considered safety significant for this 
element of the plant risk profile. This process is discussed in Section 2.4.2.2.  

If the system/structure is not involved in either a fire PRA or FIVE evauatieneva1lUations, 
then the assessment of the safety classification relative to fire risks is left to the IDP to 
determine.
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Figure 2.4-2 
USE OF RISK ANALYSES FOR SSC CATEGORIZATION 
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If the plant has a seismic PRA, then the next step of the screening process is to determine 
whether the system or structure is evaluated in the seismic PRA. Often structures are 
explicitly modeled in seismic PRAs. Personnel knowledgeable in the scope, level of 
detail, and assumptions of the seismic PRA must make the determination. If the system 
or structure is determined to be evaluated in the seismic PRA, then the seismic PRA 
significance process is used to determine whether it should be considered safety 
significant for this element of the plant risk profile. This process is discussed in Section 
2.4.2.3.  

If the plant does not have a seismic PRA, then it is likely to have a seismic margin 
evaluation that was performed to support the requirements of the IPEEE. Once again, 
personnel knowledgeable in the scope, level of detail, and assumptions of the seismic 
margins analysis must make this determination. If the system or structure is determined 
to be evaluated in the seismic margins analysis, then the seismic margins significance 
process is used to determine whether it should be considered safety significant for this 
element of the plant risk profile. This process is discussed in Section 2.4.2.3.  

If the system/structure is not involved in either a seismic PRA or seismic margins 
evaluation, then the assessment of the safety classification relative to seismic risks is left 
to the IDP to determine.  

If the plant has a PRA, which evaluates other external hazards, then the next step of the 
screening process is to determine whether the system or structure is evaluated in the 
external hazards PRA. Often structures are explicitly modeled in external hazards PRAs.  
Personnel knowledgeable in the scope, level of detail, and assumptions of the external 
hazards PRA must make the determination. If the system or structure is determined to be 
evaluated in the external hazards PRA, then the external hazards PRA significance 
process is used to determine whether it should be considered safety significant for this 
element of the plant risk profile. This process is discussed in Section 2.4.2.4.  

If the plant does not have an external hazards PRA, then it is likely to have an external 
hazards screening evaluation that was performed to support the requirements of the 
IPEEE. Once again, personnel knowledgeable in the scope, level of detail, and 
assumptions of the external hazards analysis must make this determination. If the system 
or structure is determined to be evaluated in the external hazards analysis, then the 
external hazards screening significance process is used to determine whether it should be 
considered safety significant for this element of the plant risk profile. This process is 
discussed in Section 2.4.2.4.  

If the system/structure is not involved in either a external hazards PRA or external 
hazards screening evaluation, then the assessment of the safety classification relative to 
external hazards risks is left to the IDP to determine.  

If the plant has a shutdown PRA, then the next step of the screening process is to 
determine whether the system or structure is evaluated in the shutdown PRA. Personnel 
knowledgeable in the scope, level of detail, and assumptions of the shutdown PRA must
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make the determination. If the system or structure is determined to be evaluated in the 
shutdown PRA, then the shutdown PRA significance process is used to determine 
whether it should be considered safety significant for this element of the plant risk 
profile. This process is discussed in Section 2.4.2.5.  

If the plant does not have a shutdown PRA, then it is likely to have a shutdown safety 
program developed to support implementation of NUMARC 91-06. Once again, 
personnel knowledgeable in the scope, level of detail, and assumptions of the NUMARC 
91-06 program must make this determination. If the system or structure is determined to 
be credited in the NUMARC 91-06, then the shutdown safety significance process is used 
to determine whether it should be considered safety significant for this element of the 
plant risk profile. This process is discussed in Section 2.4.2.5.  

If the system/structure is not involved in a shutdown PRA or NUMARC 91-06, then the 
assessment of the safety classification relative to shutdown risks is left to the IDP to 
determine.  

2-.4-.42.4.2.1 Internal Event Assessment 

For systems and structures that are determined to be evaluated in the internal events PRA 
for the plant, their significance is evaluated using Figures 2.4-23 and 2.4-34.  

The generalized safety significance process for systems and components addressed in a 
PRA is characterized in Figure 2.4-23. This same process is applicable regardless of the 
scope of the PRA (internal, fire, external, etc.). The first step in this process involves 
identifying the design basis and severe accident mitigation function(s) whieh-that the 
system supports. Components within the system are then evaluated to determine whether 
the PRA required that component was either implicitly or explicitly modeled to per-em a 
safety function evaluated in the PRA (i.e., supported a PRA function). If the component 
is not modeledfequt4e, then the question of whether it is ...e.. .f-eatedsafetv-related or 
not is asked. If it is not salfety-felatedsafety-related, then it is considered a candidate for 
classification as RISC-4. The term candidate simply refers to the fact that it will be 
recommended to the IDP for this portion of the risk profile as low safety significant and 
non- safew-reat safety-related. If the component is safety felatedsafetv-related, but 
wasn't required to support a PRA function, then before it is preliminarily classified as a 
candidate RISC-3 component, an investigation is undertaken to determine why it was 
deemed safety .. elatedsafety-related, but was not required for the PRA.  

The importance evaluation can be performed at the system level for the purposes of 
screening. The remainder of this section discusses the process at the component level, 
which is the lowest level of detail expected to be performed.  

Components, which support a PRA function, are evaluated using the risk importance 
process shown in Figure 2.4-34. Some PRA tools allow for the evaluation of importance 
measures, which include the role in initiating events. For those cases, the importance 
measures provide sufficient scope to perform the initial screening. In cases where the 
importance measures do not include initiating event importance, a qualitative process is
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Figure 2.4-3 
GENERALIZED SAFETY SIGNIFICANCE PROCESS FOR SYSTEMS 

AND COMPONENTS ADDRESSED IN PRA 

Select 
System
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Figure 2.4-4 
RISK IMPORTANCE ASSESSMENT PROCESS FOR COMPONENTS 

ADDRESSED IN INTERNAL EVENTS AT-POWER PRAs
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used to address the initiating event role of the SSC. The mitigation importance of the 
SSC is assessed using the available importance measures. This process questions 
whether the SSC can directly cause a complicated initiating event whieh-that has a 

Fussell-Vesely importance greater than the criteria (0.005). If it does, then it is 

considered a candidate safety significant SSC and the attributes whieh-that could 
influence that role as an initiating event are to be identified. A complicated initiating 
event is considered an event that trips the plant and causes an impact on a key safety 
function. Examples of complicated initiating events include loss of all Feedwater 
(PWR/BWR), loss of condenser (BWRs), etc.  

The assessment of importance for an SSC involves the identification of PRA basic events 
whiehthat represent the SSC. This can include events whieh-that explicitly model the 
performance of an SSC (e.g., pump X fails to start), events whiehthat implicitly model an 
SSC (e.g., some human actions, initiating events, etc.) or a combination of both types of 
events. Personnel familiar with the PRA will have to identify the events in the PRA 
whichthat can be used to represent each SSC. In general, PRAs are not as capable of 
easily assessing the importance of passive components such as pipes and tanks.  
However, in some cases, focused calculations or sensitivity studies can be used. For 
obtaining risk insights from the PRA for passive pressure boundary components, 
additional guidance is provided in ASME Section XI, Risk-Informed Safety 
Classification for Use in Risk-Informed Repair and Replacement Activities. which is 
under development. Guidance for categorization (and special treatment) for inservice 
inspection of passive pressure boundary piping components can be obtained from ASME 
Code Cases N-577 and N-578, along with Westinghouse Owners Group Topical Report 
WCAP-14572, Revision 1-NP-A and Electric Power Research Institute Report TR
112657 Rev.B-A, respectively.  

The risk importance process utilizes two standard PRA importance measures, risk 
achievement worth (RAW) and Fussell-Vesely (F-V), as screening tools to identify 
candidate high safety significant SSCs. Risk reduction worth (RRW) is also an 
acceptable measure in place of Fussell-Vesely. The Fussell-Vesely criteria can be readily 
converted to RRW criteria. The Fussell-Vesely importance of a component is considered 
to be the sum of the F-V importances for the relevant failure modes of the component, 
including common cause failure. The relevant failure modes of a component are t-hese 
wh,4..e.......t..... to 4--bethose that are expected to be affected by the special treatment 
requirements being evaluated. If a component does not have a common cause event to be 
included in the computation of importances, then an assessment should be made as to 
whether a common cause event should be added to the model. The RAW importance of a 
component is considered the maximum of the RAW values computed for basic events 
involving the component. In the case of RAW, the common cause event is not 
considered in the assessment of component risk significance 4. The RAW for common 

4 The potential implication of common cause failures introduced by changes in treatment could be evaluated by 
computing the risk increase assuming all random failures were assumed to be common cause (set the common 
cause event probability equal to the failure probability of a single component). However, as long as the 
conditional probability of the common cause failure is greater than 0.005, the F-V importance provides a 
bounding assessment. That is, a relative risk increase of a factor of 2 can only exist for an event with a F-V of less
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cause events is an unrealistic parameter since it reflects the relative increase in 
CDF/LERF that would exist if a common cause failure condition existed for an entire 
year.  

For example, a motor operated valve may have a number of basic events associated with 
it, each of which has a separate Fussell-Vesely importance. Likewise, the risk 
achievement worth of a component is the maximum value determined from the relevant 
failure modes (basic events): 

EXAMPLE IMPORTANCE SUMMARY

COMPONENT FAILURE MODE F-V RAW 
1)_Valve 'A' Fails to Open 0.002 1.7 
2_)_Valve 'A' Fails to Remain Closed 0.00002 1.1 
3_)Valve 'A' In Maintenance (Closed) 0.0035 1.7 

0.004 n/a 
4)_Common Cause Failure of Valves 'A' & 'B' 

to Open 
Component Importance 0.00952 1.7 
Criteria > 0.005 >2 
Candidate Risk Significant? Yes

In the above example, Valve 'A' would be considered candidate safety significant due to 
the total Fussell-Vesely exceeding the criteria. The RAW eriteria-wascriteria were not 
met. The component failure mode whieh .. op- " .i..;fantl , to the im.iporftne of 

v,,Ae, ý-mode, which contributes significantlv to the impoilance of Valve WA'. is failure 
to open (modes 1, 3 and 4). This failure mode is used in the identification of safety 
significant attributes. If an individual failure mode had not alone exceeded the screening 
criteria, then the dominant failure mode would be used in defining the attributes.  

SSC; whichSSCs, which have high failure probabilities (usually indicative of screening 
values) and meet the screening criteria solely on the basis of Fussell-Vesely importance, 
should be identified as candidate safety significant, but the reasons for this classification 
should be identified to the IDP. In many cases, special treatment will have little or no 
impact on such SSCs. If the IDP determines that this is the case, it may decide to classify 
the SSC as low safety significant.  

In cases where the internal events core damage frequency is dominated by flooding, it is 
appropriate to break the evaluation of importance measures into two steps. The first step 
uses importance measures computed using the entire internal events PRA. The second 

than 0.005 if the probability of the event is increased by more than a factor of 200 (1/0.005). Since current 
common cause methods generally yield conditional probabilities of between 0.1 and 0.01, the use of such a 
sensitivity is not deemed necessary. However, the conditional probabilities used in the PRA should be reviewed.  
In cases where values less than 0.005 are used, if the combination of F-V and conditional probability would yield 
a risk increase of more than 2 would, the SSC should be identified as potentially safety significant.
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step uses importance measures computed without the dominant contributor included.  
This prevents "masking" of importance by the dominant contributor.  

If the screening criteria are met for either importance measure, the SSC iP-is considered a 
candidate safety significant component and the safety significant attributes are to be 
identified. If the risk importance measure criteria are not met, then it is not automatically 
low safety significant. It must be evaluated as part of several sensitivity studies, 
determined to be low safety significant for all risk contributors and must be reviewed by 
the IDP. If the importance measures computed by the PRA tool do not indicate that a 
component meets the Fussell-Vesely or RAW criteria, then sensitivity studies are used to 
determine whether other conditions might lead to the component becoming safety 
significant. The recommended sensitivity studies for internal events PRA are identified 
in Table 2.4-1.  

Table 2.4-1 
Sensitivity Studies For Internal Events PRA 

Sensitivity Study 
"* Increase all human error basic events to their 9 5th 

percentile value 
"* Decrease all human error basic events to their 5 th 

percentile value 
"a Increase all component common cause events to 

their 9 5 th percentile value 
"* Decrease all component common cause events to 

their 5 th percentile value 
;]Iner-ease all eempenent r-andom faiilure events, to their 

95 ..pe.ee.e.. vale 
ýDreease all eomponent r-andom failure events to 

thei -5 h ..... i-eei 1l .... 1akie t.xiL 

"* Set all maintenance unavailability terms to 0.0 
"* Any applicable sensitivity studies identified in the 

characterization of PRA Quality (Section 2.4.1.3) 

The sensitivity studies on human error rates, common cause failures, and maintenance 
unavailabilities are performed to ensure that assumptions of the PRA are not masking the 
importance of an SSC. The sensitivity addressing the variation of random failure 
probabilities is performed to ensure that anticipated variations in individual SSC 
performance would be unlikely to change the classification. In cases where plant-specific 
uncertainty distributions are not available, other PRAs should be reviewed to identify 
appropriate parameter ranges. Experience with plant-specific PRAs has shown that the 
S.... ation; in distfibt ionf. i-ivaiat ions In di stributions are relatively small, especially with 

respect the ratio of the mean and 9 5!h percentile values in lognormal distributions (the 
most common distribution used in PRAs).  

If the sensitivity studies identify that the component could be safety significant, then the 
safety significant attributes whiehthat yielded that conclusion should be identified.
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If, following the sensitivity studies, the component is still found to be low safety 
significant and it is a4e;aft .re..iedsafety-related, it is a candidate for RISC-3. In this case 
the analyst is expected to define why that component is of low risk significance (e.g., 
doesn't perform an important function, excess redundancy, low frequency of challenge, 
etc.).  

This risk importance process is performed for both CDF and LERF. In calculating the 
FV risk importance measure, it is recommended that a CDF (or LERF) eatset truncation 
level of at least five orders of magnitude below the baseline CDF (or LERF) value be 
used for linked fault tree PRAs. For example, if the internal events, full power CDF 
baseline value is 1E-5 /yr, a truncation level of at least E- 10/yr is recommended. In 
addition, the truncation level used should support an overall CDF/LERF which has 
converged. For linked event tree PRAs, the unaccounted for frequencies should be 
sufficiently low as to provide confidence that the overall CDF/LERF and resulting 
importance measures are accurate. When the RAW risk importance measure is 
calculated by a full re-solution of the plant PRA model, then the truncation level does not 
significantly affect the RAW calculations. In this case, a default truncation value of 1E-9 
/yr seems reasonable. However, if a pre-solved set of cutsets is used to calculate RAWs, 
the truncation level should be set to a sufficiently low value so that all SSCs with 
RAW>2 are identified (e.g., cutoff of lE-10 /yr or lower). The truncation of the PRA 
model should be checked to ensure that the CDF &-and LERF values have converged and 
that the importance measures are stabilized.  

The output of the risk importance evaluation feeds back into the safety significance 
process of Figure 2.4-2. If the risk importance process does not indicate that the 
component is safety significant, then the question of sae" f -e1atedsafety related is asked.  
In the event it is a safety, re1-aedsafetv-relatedsafety-related component, then the basis for 
that designation is questioned and the component is designated as candidate RISC-3. If 
the component is not sety reli safety-related, then it is a candidate for RISC-4.
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3 CATEGORIZATION OTHER HAZARDS 

3.1 FIRE ASSESSMENT 

The fire safety significance process takes one of two forms. For plants with a fire PRA, 
the process is similar to that described for an internal events PRA. This process is shown 
on Figures 2.4-32 and 3.1-12.4-4, and is discussed below. Plants whiehthat relied upon a 
FIVE analysis to assess fire risks for the IPEEE would use a modified process shown in 
Figure 3.1-224--57.  

The generalized safety significance process for plants with a fire PRA is the same as the 
process for an internal events PRA. The risk importance process is slightly modified to 
consider the fact that most fire PRAs do not have the ability to aggregate the mitigation 
importance of a component with the fire initiation contribution. For that reason, 
components are evaluated using standard importance measures for their mitigation 
capability n.a. t potenti.l..o.i a fire. Aside from that small 
change, the process is the same as the internal events PRA process.  

Fire suppression systems which are evaluated using the fire risk analysis can be 
categorized using this process. In general, fire barriers would not be considered. unless 
the fire risk analysis supports consideration of the impacts of failure of the barrier. In 
cases where the impact of fire barrier failure can be evaluated in the risk analysis, the 
categorization process is applicable.  

However, if the fire PRA CDF is a small fraction of the internal events CDF (i.e., <1%), 
then safety significance of SSCs considered in the fire PRA can be considered low safety 
significant from a fire perspective.  

The recommended sensitivity studies for fire PRA are identified in Table 2.-423.1-1.  

Table 24-23.1-1 
Sensitivity Studies For Fire PRA

30

Sensitivity Study 
* Increase all human error basic events to their 9 5 th 

percentile value 
* Decrease all human error basic events to their 5 'h 

percentile value 
* Increase all component common cause events to 

their 951h percentile value 
* Decrease all component common cause events to 

their 5th percentile value 
I4ncrease all compenent randomf failure events to their 

95 -peree iale value
D. . ..rease all .em.pene.t random failure ev.ents to
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theif 5per-eentile ,value 
"* Set all maintenance unavailability terms to 0.0 
"* Any applicable sensitivity studies identified in the 

characterization of PRA Quality (Section 2.4.1.3) 
"* All manual suppression =1.0 
"* Any applicable sensitivity studies identified in the 

characterization of PRA Quality (Section 2.4.1.3) 

If the sensitivity studies identify that the component could be safety significant, then the 
safety significant attributes which yielded that conclusion should be identified. If, 
following the sensitivity studies, the component is still found to be low safety significant 
and it is safet •. 'e....safetv-related, it could be a candidate for RISC-3. In this case, the 
analyst is expected to define why that component is of low risk significance (e.g., doesn't 
perform an important function, excess redundancy, low frequency of challenge, etc.).  

This risk importance process is performed for both CDF and LERF. Where LERF can 
not be quantitatively linked into the fire model, the insights from the internal events 
LERF model should be qualitatively coupled with the assessment of fire impacts on 
containment isolation to develop recommendations for the IDP on LERF contributors.  

The output of the fire risk importance evaluation feeds back into the safety significance 
process of Figure 2.4-3-g. If the risk importance process does not indicate that the 
component is safety significant, then the question of safe-y -relatedsafety-related is asked.  
In the event it is a safety r-elaiesalety-related component, then the basis for that 
designation is questioned and the component is designated as a candidate for RISC-3. If 
the component is not safety "-eiatesafety-related, then it is a candidate for RISC-4.
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The FIVE methodology is a screening approach to evaluating fire hazards. It does not 
generate numbers, -v+ieh which are true core damage values; rather, it simply assists in 
identifying potential fire susceptibilities and vulnerabilities. For this reason, it is 
somewhat limited in being able to support the identification of low safety significant 
components. The safety significance process for plants with FIVE evaluations is shown 
in Figure 3.1-2-2-4-57.  

In this process, after identifying the design basis and severe accident functions of the 
component, the results of the FIVE analysis are reviewed to determine if any SSCs can be 
identified as high or low safety significant. If a component participates, either by 
initiating or in the mitigation of an unscreened fire scenario, it is considered safety 
significant. This is somewhat conservative since the FIVE process does not generate core 
damage frequency values. However, the option always exists for the licensee to extend 
their FIVE analysis to a fire PRA to remove any conservatisms.  

If the component does not participate in an unscreened scenario, then its participation in 
screened scenarios is questioned. If it can be shown that the component either did not 
participate in any screened scenarios or, even if credit for the component was removed, 
the screened scenario would not become unscreened, then it is considered candidate low 
safety significant.
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Figure 3.1-12-. 4-6 
RISK IMPORTANCE PROCESS FOR COMPONENTS ADDRESSED IN 

FIRE PRAs



DRAFT NEI 00-04 
Revision B 

Figure 2•7--3.1-2 
SAFETY SIGNIFICANCE PROCESS FOR SYSTEMS AND 

COMPONENTS ADDRESSED IN FIVE

Identify Safety Significant 
Attributes of Component

Identify Safety Significant 
Attributes of Component
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"33.2 SEISMIC ASSESSMENT 

The seismic safety significance process alse-takes one of two forms. For plants with a 
seismic PRA, the process is similar to that described for an internal events PRA. This 
process is shown on Figures 2.4-3-2 and 3.2-12.4 6 and discussed below. Fer--pPlants, 
whiehthat relied upon a seismic margins analysis to assess seismic risks for the IPEEEB 
they would use a-the modified process shown in Figure 3.2-22-4-79.  

The generalized safety significance process for plants with a seismic PRA is the same as 
the process for an internal events PRA. The risk importance process is slightly modified 
to consider the fact plant components can not initiate seismic events. Aside from that 
small change, the process is the same as the internal events PRA process.  

However, if the seismic PRA CDF is a small fraction of the internal events CDF (i.e., 
<1%), then safety significance of SSCs considered in the seismic PRA can be considered 
low safety significant from a seismic perspective.  

The recommended sensitivity studies for seismic PRA are identified in Table 3.2-12.a4--3: 

Table 3.2-12•4-3 
Sensitivity Studies For Seismic PRA 

Sensitivity Study 
"* Increase all human error basic events to their 9 5 th 

percentile value 
"* Decrease all human error basic events to their 5 th 

percentile value 
"* Increase all component common cause events to 

their 9 5 th percentile value 
"* Decrease all component common cause events to 

their 5th percentile value 
;4nr-e as all eempenent r-andem fiailur-e events to their 

9  ..pefeene. value 
ýDeer-ease all component random failure event;to 

their 54 prentile-vak+te 
"* Set all maintenance unavailability terms to 0.0 
"* Use correlated fragilities for all SSCs in an area 
"* Any applicable sensitivity studies identified in the 

characterization of PRA Quality (Section 2.4.1.3) 

If the sensitivity studies identify that the component could be safety significant, then the 
safety significant attributes which yielded that conclusion should be identified. If, 
following the sensitivity studies, the component is still found to be low safety significant 
and it is sa+fety-el safetv-related, it could be a candidate for RISC-3. In this case, the
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analyst is expected to define why that component is of low risk significance (e.g., doesn't 
perform an important function, excess redundancy, low frequency of challenge, etc.).  

This risk importance process is performed for both CDF and LERF. Where LERF can 
not be quantitatively linked into the seismic model, the insights from the internal events 
LERF model should be qualitatively coupled with the assessment of seismic impacts on 
containment to develop recommendations te-for the IDP on LERF contributors.  

The output of the seismic risk importance evaluation feeds back into the safety 
significance process of Figure 2.4--3. If the risk importance process does not indicate 
that the component is safety significant, then the question of safety i-elatedsafetv-rclatcd 
is asked. In the event it is a ;afety r-elatedsafctv-related component, then the basis for that 
designation is questioned and the component is designated as a candidate for RISC-3. If 
the component is not saflety .. e.....safety-related, then it is a candidate for RISC-4.  

Figure 3.2-12 --8 
RISK IMPORTANCE ASSESMENT FOR COMPONENTS 

ADDRESSED IN SEISMIC PRAs

Component SSafety .  

Related? 
Yes 

Identify Qualitative Reasons 
Why Component is Not 

Safety Significant

Identify Safety Significant 
Attributes of Component

Identify Safety Significant 
Attributes of Component

The seismic margins methodology is a screening approach to evaluating seismic hazards.  
It does not generate core damage values; rather, it simply assists in identifying potential 
seismic susceptibilities and vulnerabilities. For this reason, it is somewhat limited in 
being able to support the identification of low safety significant components. The safety
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significance process for plants with seismic margins evaluations is shown in Figure 3.2-2 
2•4-7.  

In this process, after identifying the design basis and severe accident functions of the 
component, the seismic margins analysis is reviewed to determine if the component is 
credited as part of the safe shutdown paths evaluated. If a component is credited, it is 
considered safety significant. This is conservative since the seismic margin process does 
not generate core damage frequency values. However, the option always exists for the 
licensee to perform a seismic PRA to remove any conservatisms.  

If the component does not participate in the safe shutdown path, then it is considered a 
candidate low safety significant with respect to seismic risk.  

If the risk importance process does not indicate that the component is safety significant, 
then the question ofesafety ........ atfty-i-latLed is asked. In the event it is aa-e 
"rFeatedsafetv-related component, then the basis for that designation is questioned and the 
component is designated as a candidate for RISC-3. If the component is not 'safeiN 
"i-e"atedsafetv-related, then it is a candidate for RISC-4.
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Figure 3.2-22A4-9 
SAFETY SIGNIFICANCE PROCESS FOR 

SYSTEMS AND COMPONENTS ADDRESSED IN SEISMIC MARGINS
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k.%43.3 OTHER EXTERNAL HAZARD ASSESSMENT 

The significance process for other external hazards (i.e., excluding fire and seismic) also 
takes one of two forms. For plants with an external hazards PRA, the process is similar 
to that described for an internal events PRA. This process is shown on Figures 2.4-23 
and 3.3-1 2.4- -and discussed below. Plants7-whiethat relied upon an external hazard 
screening to assess external hazards for the IPEEE,-would use the a-modified process 
shown in Figure 3.3-2 -249.  

The generalized safety significance process for plants with an external hazard PRA is the 
same as the process for an internal events PRA. As for seismic risk, the risk importance 
process is slightly modified to consider the fact plant components can not initiate external 
events such a floods, tornadoes, and high winds. Aside from that small change, the 
process is the same as the internal events PRA process.  

However, if the external hazards PRA CDF is a small fraction of the internal events CDF 
(i.e., <1%), then safety significance of SSCs considered in the external hazards PRA can 
be considered low safety significant from an external hazards perspective.  

The recommended sensitivity studies for other external hazard PRAs are identified in 
Table 2.4-43.3-1.

Table 3.3-12.44 
Sensitivity Studies For Other External Hazard PRA 

Sensitivity Study 
"* Increase all human error basic events to their 9 5 1h 

percentile value 
"* Decrease all human error basic events to their 5th 

percentile value 
"* Increase all component common cause events to 

their 9 5th percentile value 
"* Decrease all component common cause events to 

their 5th percentile value 
;I:ncrease all component random failure events, to theii 

95h -pe-enile-valte 
;Decr-ease all component r-andom failur-e eventst 

their- 5 pereentile-*value 
"* Set all maintenance unavailability terms to 0.0 
"* Any applicable sensitivity studies identified in the 

characterization of PRA Quality (Section 2.4.1.3) 

If the sensitivity studies identify that the component could be safety significant, then the 
safety significant attributes which yielded that conclusion should be identified. If, 
following the sensitivity studies, the component is still found to be low safety significant 
and it is .af,+ :etIeatei safety-related, it could be a candidate for RISC-3. In this case, the
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analyst is expected to define why that component is of low risk significance (e.g., doesn't 
perform an important function, excess redundancy, low frequency of challenge, etc.).  

This risk importance process is performed for both CDF and LERF. Where LERF can 
not be quantitatively linked into the external hazard model, the insights from the internal 
events LERF model should be qualitatively coupled with the assessment of external 
hazard impacts on containment to develop a-recommendations to-for the IDP on LERF 
contributors.  

The output of the external hazard risk importance evaluation feeds back into the safety 
significance process of Figure 2.4-23. If the risk importance process does not indicate 
that the component is safety significant, then the question of safe•y relatedsafety-related 
is asked. In the event it is a safe ±-e4 safety-related component, then the basis for that 
designation is questioned and the component is designated as a candidate for RISC-3. If 
the component is not safety, velatedsafcty-relatcd, then it is a candidate for RISC-4.  

Figure 3.3-12.A-410 
RISK IMPORTANCE ASSESSMENT PROCESS FOR COMPONENTS 

ADDRESSED IN EXTERNAL EVENTS PRAs

Compute Component 
Importance Measures 

For Each Class of Hazar(

Identify Safety Significant 
Attributes of Component

Safety 
Related? 

Yes 

Identify Qualitative Reasons 
Why Component is Not 

Safety Significant

Identify Safety Significant 
Attributes of Component

The external hazard screening does not generate core damage values; rather it simply 
assists in identifying that the plant has no significant external hazard susceptibilities and 
vulnerabilities. For this reason, it is somewhat limited in being able to support the 
identification of low safety significant components. The safety significance process for 
plants with external hazard screening evaluations is shown in Figure 3.3-22--.4-9.
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In this process, after identifying the design basis and severe accident functions of the 
component, the external hazard analysis is reviewed to determine if the component is 
credited as part of the safety shutdown paths evaluated. If a component is credited, it is 
considered safety significant. This is conservative since the external hazard screening 
process does not generate core damage frequency values. However, the option always 
exists for the licensee to perform an external hazard PRA to remove any conservatisms.  

The process of assessing whether an SSC is safety significant due to other external 
hazards is as follows: 

1) Identify a safe shutdown path for each external event challenge (presumably the same 
as the seismic shutdown path).  

2) The NEI 00-04 screening approach is then to: 

a) Review the SRP on the NUREG 1407 analysis to determine if the SSC is credited 
as part of the identified safe shutdown path.  

If a component is credited, it is considered safety significant.  

b) Ensure that the SSC is not relied upon to support or protect any of the SSCs 
supporting safe shutdowns functions given the challenges to the SSC resulting 
from the "other" external event. If a component is credited to be available under 
these conditions, it is considered safety significant, as are the SSCs which assure 
the functionality of those safety significant SSCs.  

If the SSC passes these screens, then the answer to the question "SSC Supports Safe Shutdown 
Path?" can be "no." 

If the component does not participate in the safe shutdown path, then it is considered a candidate 
low safety significant with respect to external hazards.
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Figure 3.3-22.-4-
SAFETY SIGNIFICANCE PROCESS FOR 

SYSTEMS AND COMPONENTS ADDRESSED 
IN EXTERNAL EVENT SCREENING
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3.4 SHUTDOWN ASSESSMENT 

The shutdown safety significance process also takes one of two forms. For plants with a 
shutdown PRA that is comparable to an at-power PRA (i.e., generates annual average 
CDF/LERF), the process is similar to that described for an internal events PRA. This 
process is shown on Figures 2.4-32 and 3.4-1-2.4-40. PlantsT-_ic-that do not have a 
shutdown PRA; would use a-the modified process shown in Figure 3.4-2 2-.4--1-based on 
their NUMARC 91-06 program. Due to the similarities between shutdown and at-power 
PRAs, the generalized safety significance process for plants with a shutdown PRA is the 
same as the process for an internal events PRA.  

However, if the shutdown PRA CDF is a small fraction of the internal events CDF (i.e., 
<1%), then safety significance of SSCs considered in the shutdown PRA can be 
considered low safety significant from a shutdown perspective.  

The same sensitivity studies identified in Table 3.4-12.-4-4 should be used in the 
evaluation of shutdown risk significance.
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Figure 3.4-12.-4--2 
RISK IMPORTANCE ASSESSMENT PROCESS 

FOR COMPONENTS ADDRESSED IN 
LOW POWER/SHUTDOWN PRAs 

(Same as Internal Events PRA)
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Meeting the guidelines for shutdown safety identified in NUMARC 91-06 is not 
equivalent to a shutdown PRA and does not generate quantitative information 
comparable to core damage values. Rather, it simply attempts to ensure that the plant has 
an appropriate complement of systems available at all times. The safety significance 
process for plants without a shutdown PRA is shown in Figure 3.4-22.4--1-.  

In this process a component can be identified as safety significant for shutdown 

conditions for one of two reasons: 

1. It could initiate a shutdown event (e.g., loss of shutdown cooling, drain down, etc.), 

2. It satisfies both of the following conditions: 

- It participates in a safety function whose failure can result in increasing CDF 
or LERF, and 

- The minimum requirements5 cannot be met for the safety function without the 
system, structure, or component.  

If the component does not participate in either of these manners, then it is considered a 
candidate as low safety significance with respect to shutdown safety.  

In this assessment, a primary shutdown safety system refers to a system, wh•i-hthat has 
the following attributes: 

* It has a reasonable pedigreetechnical basis for its ability to perforn the function.  
* It has substantial margin to fulfill the safety function.  
* It does not require extensive manual manipulation to fulfill its safety function.  

If the risk importance process does not indicate that the component is safety significant, 
then the question of ...t.y.r-e .afet,.-telatcd is asked. In the event it is a 
"rel-atedsafetv-related component, then the basis for that designation is questioned and the 
component is designated as a candidate for RISC-3. If the component is not silet
r-e--a•-e-safety-related, then it is a candidate for RISC-4.  

5 Each outage may be uniquely planned. However, the configuration control in place will maintain adequate safety 
and defense-in-depth. The Outage Risk Management Guidelines categorize the level of safety and specify the 
minimum acceptable number of systems for each safety function (e.g., sometimes referred to as the ORANGE 
condition).
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Figure 3.4-22.4 13 
SAFETY SIGNIFICANCE PROCESS FOR SYSTEMS AND 

COMPONENTS CREDITED IN NUMARC 91-06 PROGRAM

Select 
System

Identify Core Damage 
'reve ntion/Mitigation Functii

Yes

Determine Basis for 
Safety Related Designation

Identify Safety Significant 
Attributes of Component
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4 PREPARATION FOR IDP 

In preparation for review by the integrated decision-making panel (IDP), the results and 
insights from the categorization process should be assembled into a form useful to the 
IDP and additional defense-in-depth information should be provided to assist the IDP in 
assigning the final categorization.  

4.1 INTEGRAL ASSESSMENT 

In order to provide the IDP with an overall assessment of the risk significance of SSCs, 
an integrated computation is performed using the available importance measures. This 
integrated importance measure essentially weights the importance from each risk 

contributor (e.g., internal events, fire, seismic PRAs) by the fraction of the total core 
damage frequency contributed by that contributor. The following formulas define how 
such measures are to be computed for CDF. The same format can be used for LERF, if 
available.  

Integrated Fussell-Vesely Importance 

I (FrY'j * CDF) 

IFVY = j XCDF 

Where, 

IFVi = Integrated Fussell-Vesely Importance of Component i over all CDF Contributors 
FV1j = Fussell-Vesely Importance of Component i for CDF Contributor j 
CDFj = CDF of Contributor j 

Integrated Risk Achievement Worth Importance 

I (RA Wi,j - 1) * CDFj 

IRAW, =I+ ' CDFJ 

Where, 

IRAWi = Integrated Risk Achievement Worth of Component i over all CDF Contributors 
RAWijj = Risk Achievement Worth of Component i for CDF Contributor j 
CDFj = CDF of Contributor j
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Integrated Risk Reduction Worth Importance 

I. (RR Wi. j - 1) * CDFj 

IRRWj = ,CDFj 

Where, 

IRRWi = Integrated Risk Reduction Worth of Component i over all CDF Contributors 

RRWij = Risk Reduction Worth of Component i for CDF Contributor j 

CDFj = CDF of Contributor j 

Once calculated, an assessment should be made of these integrated values against the 

screening criteria of Fussell-Vesely >0.005 and RAW > 2. In no case will the integrated 

importance become higher than the maximum of the individual measures. However, it is 

possible that the integral value could be significantly less than the highest contributor, if 

that contributor is small relative to the total CDF/LERF.  

4.2 DEFENSE IN DEPTH ASSESSMENT 

In cases where the component is salfmty i-eateE safetv-related and found to be of low safety 

significance, it is appropriate to confirm that defense in depth is preserved. This 

discussion should include consideration of the events mitigated, the functions performed, 

the other systems that support those functions and the complement of other plant 

capabilities that can be relied upon to prevent core damage and large, early release.  

Core Damage Defense-in-Depth 

The initial is-assessment should consider both the level of defense in depth in preventing 

core damage and to the frequency of the events being mitigated. Figure 4.2-1 below is an 

example of such an assessment-. This figure depicts the design basis events considered in 

the licensee's safety analysis report and considers the level of defense-in-depth available, 

based on the success criteria utilized in the PRA. This ensures that adequate defense-in

depth is available to mitigate design basis events.
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Figure 4.2-1 
Defense-in-Depth Matrix

Frequency Design Basis Event
___________________ 2� _____________________________

Ii 1
>3 diverse 

trains 
OR 

2 redundant 
systems

>1 per 1-10yr 

1 per10_102 
yr 

I per 102-103yr 

<1 per 10 3 yr

Reactor Trip 
Loss of Condenser 

Loss of Offsite Power 
Total loss of Main FW 
Stuck open SRV (BWR) 
MSLB (outside cntmt) 
Loss of I SR AC Bus 
Loss of Instr/Cntrl Air 

SGTR 
Stuck Open PORV/SV 
RCP Seal LOCA 
MFLB 
MSLB Inside 
Loss of I SR DC bus 

LOCAs 
Other Design Basis 
Accidents

For example, if a PWR found that SSCs in the condensate system could be classified as 
low safety significant, this table could be used to qualitatively evaluate the safety 
significance. Since condensate is primarily relied upon as a secondary heat removal 
source following a reactor trip, the plant could confirm the low safety significance if 
three diverse trains or two redundant systems of heat removal are available. Many plants 
have three diverse trains of alternate feedwater makeup (e.g., turbine driven AFW, motor 
driven AFW and startup feedwater or diesel driven AFW) and many PWRs can utilize 
primary system bleed and feed as a means of heat removal. In these cases, the 
classification of condensate components as a low safety significant could be confirmed.  
If less defense in depth is available, that information should be provided to the IDP for 
their consideration in the final classification.
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Containment Defense-in-Depth 

Defense in depth should also be assessed for SSCs that play a role in preventing large, 
early releases. Level 2 PRAs have identified the several containment challenges that are 
important to LERF. These include containment bypass events such as ISLOCA (BWR 
and PWR) and SGTR (PWR), containment isolation failures (BWR and PWR), and early 
hydrogen bums (ice condensers and Mark III), 

Before making the final decision on whether a SSC is categorized as low safety 
significance, the IDP should be provided with information on containment performance 
using the eonsider-the-following criteria: 

Containment Bypass 

"* Can the SSC initiate or isolate an ISLOCA event?.  
"* Can the SSC isolate a faulted steam generator following a steam generator tube 

rupture event?, 

Containment Isolation 

0 Does the SSC support containment isolation for containment penetrations that are: 
* >2" in diameter, 
* part of a system that is not considered closed as defined in GDC 57, 
0 not normally closed or locked closed, and 
0 not a part of a normally liquid filled system?.  

Early Hydrogen Burns 

* Does the SSC support operation of hydrogen igniters in ice condenser and Mark 
mII containments?

In cases where the answer to any of the above questions is "yes," the IDP should be 
informed that the SSC is potentially safety significant. If all of the above questions are 
answered "no," then low safety significance is confirmed.  

In cases where SSCs are identified as safety significant, the safety significant attributes 
should be defined by the analyst familiar with the PRA. This involves identifying the 
performance aspects and failure modes of the SSC, that contribute to it being safety 
significant. These attributes are to be provided to the IDP as input to the definition of 
treatment for- RISC 1 and RISC 2 SS-s.
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4.3 PRESENTATION OF RISK INFORMATION 

The results of the compilation of risk information and safety significant attributes should 
be documented for the IDP's use. Figure 4.3-12.-4gl2-provides an example, conceptual 
layout of the information that is generated by this process and could be useful for the 
IDP. This format is for the purposes of identifying what could be communicated and is 
not required.  

At a minimum, the IDP should be provided with the following information for each SSC: 

"• Current classification of the SSC.  
" The design basis function(s) supported by the SSC (for .... e .-.. ateidsafety related 

SSCs).  
"* The important to safety function(s) supported by the SSC (for important to safety 

SSCs.  
"* The PRA function(s) supported by the SSC.  
"• The results of the risk significance assessment for each hazard, and the integral 

assessment.  
"* Any applicable insights from sensitivity studies.  
"* The results of the defense-in-depth assessment.  
"* A summary of the basis for the classification recommendation to the IDP.  
"* A list of safety significant attributes for candidate RISC- 1 and -2 SSCs.  

In addition, it may be useful to have performed a preliminary sensitivity study as 
described in Section 2.4.4 in order to provide the IDP with insights regarding the 
potential cumulative impacts of changes in treatment.  

The assessment of overall safety significance from the PRA involves consideration of the 
results of the categorization for each individual hazard and the integral assessment. The 
following guidelines are provided to assist in the communication of the categorization 
results to the IDP: 

", If the SSC was found to be safety significant based on the internal events PRA 
without consideration of sensitivity studies, then it should be recommended to the 
IDP as safety significant.  

"• If the SSC was found to be of low safety significant based on the internal events 
PRA, but was found to be potentially safety significant based on the fire, seismic, 
other external hazards, or shutdown PRA assessments, then the integral assessment 
should be relied upon.  

"* If the SSC was found to be safety significant based on sensitivity studies, this should 
be communicated to the IDP, along with the base and integral significance for each 
hazard.
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Fiaure 4.3-1 

EXAMPLE RISK-INFORMED SSC ASSESSMENT WORKSHEET

SSC(s) EVALUATED: 

SAFETY-RELATED: YES I No 
DESIGN BASis FuNCTION(S) SUPPORTED: 

PRA FUNCTIONS SUPPORTED: 

Potentiall Potentially 
Risk Non-Risk Not 

Significzant Significant Assessed Comments 

Internal Events CDF 
LERF 

Fire CDF 
LERF 

Seismic CDF 
LERF 

External Hazards CDF 
LERF 

Low Power/ Shutdown CDF 
LERF 

Integral Assessment CDF 
LERF

SENSITIVITY STUDY RESULITS:

DEFENSE-IN-DEPTHF•/COMMON CAUSE ASSESSMENT:

BASIS FIo RGICoNI'IIENDD SSC CLASSIFICATION:

S AFTETY S IG NiFICANTr A-iTRIB TES:
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4.4 EVALUATION OF RECOMMENDED CHANGES 

The final step in the process of categorizing SSCs into risk-informed safety 
classifications involves the evaluation of the risk implications of changes in 
special treatment. This process involves three primary components: 

"* Define Treatment Changes 
"* Conduct Sensitivity Studies of Potential Risk Implications 
"* Define Performance Monitoring Program 

In general, since one of the guiding principles of this process is that changes in 
treatment should not degrade performance for RISC-3 SSCs, and RISC-2 SSCs 
would be expected to maintain or improve in performance, it is anticipated that 
there would be little, if any, net increase in risk.  

The first step in performing this assessment involves the identification of the 
specific changes in treatment of SSCs that may impact performance. This 
qualitative assessment should consider the specific treatment identified in the 
licensees programs and the performance monitoring established.  

The second step is to perform sensitivity studies using the available PRAs to 
evaluate the potential impact on CDF and LERF. This step is useful because the 
importance measures used in the initial safety significance assessment were based 
on the individual SSCs considered. Changes in performance can influence not 
only the importance measures for the SSCs, whieh-that have changes in 
performance, but also others. Thus, the aggregate impact of the changes should 
be evaluated to assess whether new risk insights are revealed. Sensitivity studies 
should be realistic. For example, increasing the unreliability of all RISC-3 SSCs 
by a factor of 2 to 5 could represent a hounding impact on SSC.p.rf.r 
provide an indication of the potential trend in CDF and LERF, if there were a 
degradation in the performance of all low safety significant SSCs. Both the 
random and common cause failure events should be increased for failure modes 
expected to be impacted by the changes in special treatment. The factor of 2 to 5 
is appropriate as a sensitivity because it is representative of the change in 
reliability between a mean value and an upper bound (95'h percentile) for typical 
equipment reliability distributions. For example, for a lognormal distribution the 
ratio of 9 5 th percentile to mean value would be approximately 2.4 for a error 
factor of 3 and 3.5 for an error factor of 10.  

Likewise, Reducing the unreliability of RISC- 1 and RISC-2 SSCs by a similar 
factor may be called for, depending upon the specific changes in special 
treatment. The changes in CDF and LERF computed in such sensitivity studies 
should be compared to the risk acceptance guidelines of Reg. Guide 1.174 as a 
measure of their acceptability. In addition, importance measures from these
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sensitivity studies can provide insight as to which SSCs and which failure modes 
are most significant.  

It is noted that the recommended FV and RAW threshold values used in the 
screening may be changed by the PRA team following this sensitivity study. If 
the risk evaluation shows that the changes in CDF and LERF as a result of 
changes in special treatment requirements are not within the acceptance 
guidelines of the Regulatory Guide 1.174, then a lower FV threshold value may 
be needed (e.g., 0.001) for a re-evaluation of SSCs risk ranking. This may result 
in re-classifying some of the candidate low safety significant SSCs as safety 
significant SSCs.  

The third step of the overall risk evaluation is to review the performance 
monitoring called fer by the IDP in conjunction with the results of the risk 
sensitivity studies to determine the monitoring strategies. This process should 
compare the assumptions of the risk sensitivity studies, the results of the 
sensitivity studies and the monitoring strategies to determine whether additional 
monitoring is called for in order to maintain risk within an acceptable regime. For 
example, if the sensitivity studies indicate that, even with bounding SSC 
performance assumptions, the risk will remain within acceptance guidelines, and 
the bounding performance assumptions are supported by monitoring programs, 
then no changes would be necessary. If, however, the risk sensitivity studies 
identified that changes in the performance of specific SSCs could cause the 
computed risks to exceed the acceptance guidelines, then additional monitoring 
may be called for.  

The results of this sensitivity study should be provided to the IDP as an indication 
of the potential aggregate risk impacts. These sensitivity studies should be re
visited when the IDP has completed its final categorization to assure that the 
conclusions regarding the potential aggregate impact have not changed 
significantly. If the categorization of SSCs is done at different times, the 
sensitivity study should consider the potential cumulative impact of all SSCs 
categorized. not individual systems or components.
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5 INTEGRATED DECISION-MAKING PANEL REVIEW & 
CLASSIFICATION 

The Integrated Decision-making Panel (DP) uses the information and insights 
compiled in the initial categorization process and combines that with other 
information from design bases, defense-in-depth, and safety margins to finalize 
the categorization of SSCs.  

5.1 PANEL MAKEUP & TRAINING 

The IDP is composed of knowledgeable plant personnel whose expertise 
represents the important process and functional elements of the plant 
organization, such as operations, design and engineering (_ systems, electrical, 
I&C including information technology, nuclear), industry operating experience, 
and maintenance. The panel can call upon additional plant personnel or external 
consultants, as necessary, to assist in the resolution of issues.  

The precise makeup of the panel is up to the licensee. Personnel availability to 
attend the majority, if not all meetings, is an important element in the selection of 
IDP permanent members. In general, there should be at least five experts 
designated as members of the IDP with joint expertise in the following fields: 

"* Plant Operations (SRO qualified), 
"* Design Engineering (including safety analyses), 
"* Systems Engineering, 
* Licensing, 
* Probabilistic Risk Assessment.  

Members may be experts in more than one field; however, excessive reliance on 
any one member's judgement should be avoided.  

The licensee should establish and document specific requirements for ensuing 
adequate expertise levels of IDP members, and ensure that expertise levels are 
maintained. Two key areas of expertise to be emphasized are experience at the 
specific plant being evaluated and experience with the plant specific PRA 
analyses relied upon in the categorization process.  

The IDP should be aware of the limitations of the plant specific PRA and, where 
necessary. should receive training on the plant specific PRA, its assumptions, and 
limitations.  

The IDP should be trained in the specific technical aspects and requirements 
related to the categorization process. Training should address, at a minimum,;
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"* The purpose of the categorization, 
"* The risk-informed defense-in-depth philosophy and criteria to maintain this 

philosophy, 
"* PRA fundamentals, 
"* Details of the relied upon plant-specific PRA analyses, including the modeling 

scope and assumptions, 
"* The role of risk importance measures including the use of sensitivity studies, 

and 
"* The assessment of SSC failure modes and effects.  

Each of these topics should be covered to the extent necessary to provide the IDP 

with a level of knowledge sufficient to evaluate and approve SSC categorization 

using both probabilistic and deterministic information.  

IDP decision criteria for categorizing SSCs as safety significant or low safety 

significant will be documented. A consensus process should be used for decision
making. Differing opinions shall be documented and resolved.  

The IDP should perform their activities in accordance with a procedure for 

determining the safety-significance of a SSC, and for the review of safety

significant functions and attributes to ensure consistency in the decision making 
process. The integrated decision process should, where possible, apply objective 

decision criteria and minimize subjectivity. The decisions of the IDP, including 
the basis, should be documented and retained as quality records for the life of the 
facility.  

The IDP should be described in a formal plant procedure that includes: 

"* The designated chairman, panel members, and panel alternates; 

"* Required training and qualifications for the chairman, members- and alternates; 

"* Requirements for a quorum, attendance records, agendas, and meeting minutes; 

"* The decision-making process; 
"* Documentation and resolution of differing opinions; and 

"* Implementation of feedback/corrective actions.  

5.2 IDP PROCESS 

The preliminary classification information generated as part of the categorization process.  
including consideration of the role each SSC plays in the plant-specific risk analyses and 
defense-in-depth, is provided to the IDP for review and final classification. The overall 

classification process to be used by IDP is shown in Figure 5.1-1-2-4-43.  

As part of the initial categorization effort, SSCs whiehthat have similar functions and 

similar roles in the plant PRA analyses are identified and preliminarily categorized as 

RISC- 1, -2, -3, -4. The IDP could review this preliminary categorization either by
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individual SSC or by groups of SSCs. In some cases, where the functional role of 
multiple SSCs is similar, it may be useful to consider those SSCs at the same time. For 
example, the suction and discharge isolation valves on a pump. may have similar 
performance and functional impacts and could be considered together. The initial steps 
of the IDP involve review of the primary technical bases for the initial categorization: the 
SSC function(s) and the basis for the categorization. The purpose of this review is for the 
IDP to determine, based on its composite knowledge of the plant, whether the SSC has 
been appropriately reflected in the categorization. The appropriateness of the manner in 
which the SSC has been reflected should be judged based on the scope of functions 
considered and the manner in which the PRA analyses incorporate those functions. If the 
IDP determines that the SSC has not been appropriately reflected, then it is re-evaluated 
based on the insights from the IDP.  

Review of Safety Significant SSCs (RISC-1 & -2) 

For those SSCs determined to be appropriately reflected in the categorization, the IDP 
will evaluate the key aspects of the recommended categorization. For RISC-I and RISC
2 SSCs, if the IDP has determined that the SSC was appropriately reflected and it was 
categorized as RISC-I or RISC-2, then the IDP can not move that SSC to a less safety 
significant category. For RISC-I SSCs, the IDP reviews the SSC attributes identified in 
the categorization process including both the design basis attributes (for RISC-I), any 
important to safety attributes (for RISC-2) and any additional attributes whiehthat were 
identified as important to the core damage prevention and mitigation functions of the 
SSC outside the design basis. For RISC 2- .omponents, the ttDP review will fous an 
attribute:; whieh wer-e identified as; imnportant to the cor-e damage pr-evention and 
miti-aticn functions of the zSSC; since these SS~s have no safety design basis.  

SSCs which have high failure probabilities (usually indicative of screening values) and 
meet the screening criteria solely on the basis of Fussell-Vesely importance, may have 
been identified as candidate safety significant. The reasons for these SSCs being 
classified as candidate safety significant should be reviewed by the IDP to determine 
whether special treatment will have any impact on the ability of these SSCs to perform 
their function. In many cases, special treatment will have little or no impact on such 
SSCs. If the IDP determines that this is the case, it may decide to classify the SSC as low 
safety significant.  

Review of RISC-3 SSCs 

The SSCs initially categorized as RISC-3 are safety-related SSCs whiehthat were found 
in the categorization process to be of low safety significance. The IDP's role for these 
SSCs is to perform a complete risk-informed assessment of the SSC categorization 
including consideration of the risk information, defense-in-depth and safety margins.  

Review of Risk Information
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For SSCs that have not been identified as safety significant by the safety significance 

process in Section 2.4.2, the IDP should review the results to determine whether these 

SSCs are not implicitly depended upon in the PRA. The IDP determines if: 

" Failure of the SSC will significantly increase the frequency of an initiating event, 

including those initiating events originally screened out of the PRA based on 

anticipated low frequency of occurrence.  

" Failure of the SSC will fail a safety function, including SSCs that are assumed to be 

inherently reliable in the PRA (e.g., piping and tanks) and those that may not be 

explicitly modeled (e.g., room cooling systems, and instrumentation and control 

systems).  

"* The SSC is necessary for safety significant operator actions credited in the PRA, 

including instrumentation and other equipment called for in procedures.  

"* Failure of the SSC will result in failure of safety significant SSCs in a manner 

w•hiehthat poses a risk impact (e.g., through spatial interactions).  

If any of the above conditions are true, the IDP should use an evaluation to determine the 

impact of relaxing requirements on SSC reliability and performance.  

Review Defense-In-Depth Implications 

When categorizing SSCs as low safety significant, the IDP should consider whether the 

defense-in-depth philosophy is maintained. Defense-in-depth is considered adequate if 

the overall redundancy and diversity among the plant's systems and barriers is sufficient 

to ensure that no significant increase in risk will occur by the change in special treatment, 
and that: 

"* Reasonable balance is preserved among prevention of core damage, prevention of 

containment failure or bypass, and mitigation of consequences of an offsite release 
(Section 4.2); 

"* System redundancy, independence, and diversity is preserved commensurate with the 

expected frequency of challenges, consequences of failure of the system, and 

associated uncertainties in determining these parameters (Section 4.2); 

"* There is no over-reliance on programmatic activities and operator actions to 
compensate for weaknesses in the plant design; and 

"* Potential for common cause failures is taken into account in the risk analysis 
categorization.  

If any of the above conditions are not true, the IDP should perform a qualitative 

evaluation to determine the impact of relaxing requirements on SSC reliability and 

performance. Low safety significance can still be assigned, if one or more of the 
following are true:
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"* Relaxing the requirements will have minimal impact on the failure rate increase.  
"* Historical data show that these failure modes are unlikely to occur.  
"* Such failure modes can be detected in a timely fashion.  

SSCs identified as low safety significant in the initial categorization process, but having 
potential safety significance if common cause failure is assumed, should be reviewed by 
the IDP to determine appropriate strategies for reducing the potential for common cause 
failures and strategies for detection of failures. This could include recommending 
staggered testing, inspection and/or calibration of equipment.  

Review Safety Mardin Implications

The treatment of low safety significant SSCs maintains design basis functions.  
Therefore, the functional performance of these SSCs will be assured and safety margin 
will be unaffected. The potential reliability impacts of the treatment changes are assessed 
in the sensitivity study to assure that potential changes in CDF and LERF are not 
significant. Consequently, no specific assessment of safety margin is required by the 
IDP. However, the IDP should qualitatively review each SSC classified as RISC-3 to 
ensure that no significant impacts on safety margin would be expected.  
When categlo•zing SSCs as low safety significant. the -DP shall demonstrate that there is 
a fsuffieient safety mfargifn to account for- uncenAfinty in the engineering analysi; wnd in the 
.suppe11ing dlata. Safety mnargin shall be incoporatedI Ihen dfetermining performancee 
ehafacter-isties and parameters (e.g-., component, system, and plant capability) ~r- when 
defining mission suc rits (e.g,., the number- of system trisrequired to mitigate an 
initiating event or the ability of an SSC to perfofrm in a ecanevrnet.Th 
amount of maar-gin should depend oni the uncnant assoiated with the per-formance 
paramneter~s in question, the availability of alter-natives to compensate for: adver-se 
performance, and the consequences of failur to metthe per-formance goals.  
Demionstration of available safety margins shall be ac•complished by use of data fom 
plant oper-ations or researceh studies, or- by use of analyses using est-ablished enigineering 
eodeS and standar-ds or- NRC approeved alternatives.

Upon completion of the review of the risk information, defense in depth, and safety 
mfargins, the IDP must come to ajudgement that the categorization of the SSC at; low 
s~afety significant is justified. if such ajudgement can not be mfade, then the IDP can r-e 
eateger-ize the SSC- to RISC 1. in doing so, howAever, the attributes of the SSC will have 
to be identified to ensure that any core damage- pr-eton and mitigation attributes-, 
which the IDP felt were significant, are included in futur-e treatment.  
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Review of RISC-4 SSCs 

The SSCs initially categorized as RISC-4 are non-safety-related SSCs whiehthat were 
found in the categorization process to be of low safety significance. The IDP's role for 
these SSCs is to ensure that the basis used in the categorization is technically adequate.  
For SSCs which are important to safety. the IDP must consider if the risk information 
used in the categorization process provides an adequate basis for categorizing the SSC as 
RISC-4. In general, the risk analyses should address the SSC function(s) which caused it 
to be originally classified as important to safety in order for a RISC-4 classification to be 
justified. If the IDP concludes that the categorization of the SSC as low safety significant 
is not justified, then the IDP can re-categorize the SSC to RISC-2. In doing so, however, 
the attributes of the SSC will have to be identified to ensure that any core damage 
prevention and mitigation attributes, whiehthat the IDP felt were significant, are included 
in future treatment.
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Figure 5.1-12- 4--t-5
IDP PROCESS
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5.3-2-.4 EVALUATION OF RECOMMENDED CHANGES 

The final step in the process of categorizing SSCs into risk-informed safety 
classifications involves the evaluation of the risk implications of changes in 
special treatment. This process involves three primary components: 

"* Define Treatment Changes 
"* Conduct Sensitivity Studies of Potential Risk Implications 
"* Define Performance Monitoring Program 

In general, since one of the guiding principles of this process is that changes in 
treatment should not degrade performance for RISC-3 SSCs, and RISC-2 SSCs 
would be expected to maintain or improve in performance, it is anticipated that 
there would be little, if any, net increase in risk.  

The first step in performing this assessment involves the identification of the 
specific changes in treatment of SSCs that may impact performance by the 
licensee special treatment program owner. This qualitative assessment should 
consider the specific treatment identified in the licensees programs and the 
performance monitoring established.  

The second step is to perform sensitivity studies using the available PRAs to 
evaluate the potential impact on CDF and LERF. This step is useful because the 
importance measures used in the initial safety significance assessment were based 
on the individual SSCs considered. Changes in performance can influence not 
only the importance measures for the SSCs, whiehthat have changes in 
performance, but also others. Thus, the aggregate impact of the changes should 
be evaluated to assess whether new risk insights are revealed. Sensitivity studies 
should be realistic. For example, increasing the unreliability of all RISC-3 SSCs 
by a factor of 2 to 5 could r:epresent a b.undingpo 

potential trend in CDF and LERF, if there were a dearadation in the performance 
of all low safety significant SSCsi.paet n . SSC.p..fe..ane. Both the random 
and common cause failure events should be increased for failure modes expected 
to be impacted by the changes in special treatment. The factor of 2 to 5 is 
appropriate as a sensitivity because it is representative of the change in reliability 
between a mean value and an upper bound (9 5th percentile) for typical equipment 
reliability distributions. For example, for a lognormal distribution the ratio of 
95 percentile to mean value would be approximately 2.4 for a error factor of 3 
and 3.5 for an error factor of 10. Likewise, 

Reducing the unreliability of RISC-I and RISC-2 SSCs by a similar factor may be 
called for, depending upon the specific changes in special treatment. The changes 
in CDF and LERF computed in such sensitivity studies should be compared to the 
risk acceptance guidelines of Reg. Guide 1.174 as a measure of their

61



DRAFT NEI 00-04 
Revision B 

acceptability. In addition, importance measures from these sensitivity studies can 
provide insight as to which SSCs and which failure modes are most significant.  

It is noted that the recommended FV and RAW threshold values used in the 
screening may be changed by the PRA team following this sensitivity study. If 
the risk evaluation shows that the changes in CDF and LERF as a result of 
changes in special treatment requirements are not within the acceptance 
guidelines of the Regulatory Guide 1.174, then a lower FV threshold value may 
be needed (e.g., 0.001) for a re-evaluation of SSCs risk ranking. This may result 
in re-classifying some of the candidate low safety significant SSCs as safety 
significant SSCs.  

The third step of the overall risk evaluation is to review the performance 
monitoring called for by the IDP in conjunction with the results of the risk 
sensitivity studies to determine the monitoring strategies. This process should 
compare the assumptions of the risk sensitivity studies, the results of the 
sensitivity studies and the monitoring strategies to determine whether additional 
monitoring is called for in order to maintain risk within an acceptable regime.  
For example, if the sensitivity studies indicate that, even with bounding SSC 
performance assumptions, the risk will remain within acceptance guidelines, and 
the bounding performance assumptions are supported by monitoring programs, 
then no changes would be necessary. If, however, the risk sensitivity studies 
identified that changes in the performance of specific SSCs could cause the 
computed risks to exceed the acceptance guidelines, then additional monitoring 
may be called for.
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6 3-TREATMENT OF RISK-INFORMED SAFETY CLASS 
STRUCTURES, SYSTEMS AND COMPONENTS 

This section addresses the application of controls and tireatment specifications for 
each of the four RISC SSC categories consistent with the safety-significance.  

Licensee personnel who are the special treatment program owners are responsible 
for making changes to the specific special treatment requirements for SSCs under 
review. A-s- ieees.ai .....- f..p...iat-e.. -Pprogram owners should may call upon 
additional plant personnel (system, design or PRA engineers) or external 
consultants to assist in the resolution of issues and the decision making process on 
the application of appropriate treatment. Once the program has been amended for 
one or more systems that have been risk-informed, the program changes are 
reviewed by the plant oversight group established for the review and approval of 
equipment modifications, and changes in procedures and programs. (This task 
may be delegated to the IDP) 

These changes would generally be expected to maintain or improve SSC 
performance. For RISC-3 SSCs, changes in SSC treatment would be expected to 
have minimal impact on SSC performance, and that there would be sufficient 
confidence that the design bases function would be satisfied..--Neirhess. the 
heensee management (IDT) should review the -hanges, for these SSC2; to a.•ses! 
hiow SSG per-fýOrmance may be impacted.  

It is not necessary to modify or change SSC treatment just based on the results of 
the risk-informed categorization. Before making the decision to adjust treatment 
requirements, a licensee should first review the existing controls, specifications 
and SSC performance history, if available. An assessment should be +3 made of 
whether the SSC's past performance or existing treatment provisions (e.g., 
procurement, engineering specifications, etc.,) provide reasonable assurance that 
the safety i•.nifieant design bases functions 6 or the safety-sienificant beyond 
design bases functional requirement(s) identified in the §50.69 cateeorization 
processri.k in formed e.aluation proee" ........ " ...... . by 
r•egulation or thes ...t. analyses required by r.eguation will be satisfied. Based 
on the results of these evaluations, a licensee determines the need to adjust 
treatment controls consistent with the safety significance of the functional 
attribute under review.  

NRC technical requirements and the design process for RISC-1, RISC-2 and 
RISC-3 SSCs are not changed through implementing Section 50.69. Also, 
implementing §50.69 does not change the design bases.en g ineering s .pecificat ion,.  

As used in this section. the term function or design funclion relates to the interpretation pro\vided in NEI 
96-07, Guidelines for 10 CfR 50.59 Safmv Evaluations, i.e.. desien bases functions or dcsien functions that 

dircty ujpot te esenbaesfuinctions a-s deFined in NEI 97 (14. IXDesiq 3i,~ L.' rin Guidelines
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NRC technical requirements are assessed. and wht e-ne*ess-ary,-improved under a 
separate activity, Risk-Informing NRC Technical Requirements (Option 3 to SECY 
98-300).  

As used in this document, the term design bases relates to the 10 CFR 50.2 
definition of design bases. The term "beyond design bases" relates to those 
functions that are not part of the §50.2 design bases, i.e., the design functions 
required by regulation. A system's design may be based on power production 
needs, but since it is available it may also be used to mitigate or prevent a design 
bases event. The system is not credited in the §50.2 design bases, and therefore 
the function for the power production component is considered "beyond the 
[§50.2] design bases." This is an example of where risk-informed, performance
based regulation identifies and emphasizes latent safety enhancements that are 
already part of the non-regulated design. The newly idenLtified beyond cdcsign 
bases functions provide increased safety assuranec. provide an increased 
awareness of safety-significant functions and will further improve the focus on 

safeiv.  

Example: the feedwater system is not credited with providing a safety
injection function, yet in some scenarios, which are not part of the §50.2 
design bases, the feedwater system can prevent and mitigate core damage.  

Based on the cateeorization a system may have safetv-significanm and low safety
siginificant components within that system, or a safety-significant component may 
have low safety-significant sub-components or piece-parts. In each case 
treatment is applied consistent with the safety si.ienificance of the item or system 
unde" consideration.  

5,46.1 3--TREATMENT OF RISK-INFORMED SAFETY CLASS 1 SSCS 

Risk-Informed Safety Class I SSCs are safety-related SSCs that the §50.69 
categorization ri.sk evaluation process has categorized as safety significant.  

In general, there is no change to the regulatory treatment for these safety-related, 
safety-significant SSCs.  

In specific instances for a RISC-1 SSC, the §50.69 vPsk-evaluation process may 
identify an additional or different safety-significant function that is a "beyond 
design bases" function. These additional safety-significant functions should be 
are documented, as, appr-op-iate, in the design bases documents and the design 
record files. In such cases, an engineering evaluation" should be performed to 

An evatluaiion is defined as an analysis (raditional or compuier Catculaiions) a reviewv of lesi data, a 
qualitaLi.-- c-ginecerimn evaluation. o-a r- ie-.. of'ope.ratiolnal expcrience, or any combin.ation to, tlches 

cle i m ents.
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determine ation is made on whether the equipment could satisfy this new 
function. The licensee performs a review of the existing design and associated 
licensee activities against the §50.69 categorization process assumptions and 
conclusions. The review should include the following areas 

(i) Design record files 
(ii) Performance history; 
(iii) Maintenance historx'; 
(iv) Record of deficiencies
(v) Existing work practices, procedures, and quality controls: 
(vi) MNaterial certification. tests or analyses; 
(vii) Procurement historN; 
(viii) Eng ineering (including service conditions) and procurement specifications, 
and 
(ix) Desian record files and operating experience review information.  

The engineerini• e'valuation shotuld determine whether new controls are necessary 
and. iO necessary. establish new performance monitoring requirements. The 
evaluation should also determine whether equipment modifications are necessary 
or whether operating procedures need to be changed.  

-If there is not reasonable assurance that the newly identified safety-significant 
function could be satisfied, a licensee has two choices: 

(i) Take action to impose controls or implement changes to the facility that would 
result in the function beina satisfied. or 

(ii) Assess the impact on the SSC categorization process of not satisfying, the 
functions.  

A more complete disctission of the change control processes for licensees that 
choose to adopt §50.69 is provided in Section 7.0.a licensee haz tvw ehoitce,.  
determine the impact of not er-edi.tn, the newly identified function. or- ta, ation 
to pro'.ide Fea',onable assmurance that the newly identified safetY44nie-tion+wi-l-l-he 

The identification and satisfaction of "beyond design bases" safety-significant 
functions enhances the current safety capabilities of the plant. These newly 
credited functions provide additional safety assurance above and beyond the 
current acceptable levels of safety. As such, it is appropriate and acceptable for 
industrial level (balance-of-plant) commer,,:ial level controls and practices to be 
applied to provide reasonable assurance that the "beyond design bases" functions 

While not creditine a beyond desiem bases function would not deerade plant safeiv below that defined hb; 
NRC-requirem-entls•ts impact on-the SSC -atc-g-prization pjocess nece.s tio be assessed because it could 
ch~ag the _caitcortion and treatment of hith and low safetysit.nificani SSCs
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will be satisfied. A licensee should document the basis for determining that the 
SSC will satisfy the new safety-significant function.  

A licensee's existing plant performance monitoring program, which inclhdes the 
10 CFR 50.65 performance asses'sment program and the existinc corrective action 
program provide the necessary tools for assuring resolution of deficiencies. These 
programs also provide assurance and ,onr.nui ... a .auuacee that the safety

significant functions will be restored if a degraded condition occurs ..- 4;ed. In 
addition, the periodic update of the PRA. which incorporates plant specific and 
industrvwide base4-eonoperating experience vi44-provides additional insights into 
the effectiveness of a licensee's categorization and corrective action programs for 
RISC-1 SSCs.  

5-4-4Reporting Requirement for a Failure of a RISC-I or RISC-2 Beyond D)esign 
Bases Function 

Under §50.69, the current scope of §50.73. License Event Reports, is expanded to 
encompass safety-significant beyond dcesign bases functions that have been 
identified by the §50.69 categorization process. A licens.ee event report that is 
consistent with the requirements in §50.73(b) is submitted to the NRC for an 
event or condition that alone prevented the satisfaction of t RISC- I or RISC-2 
safety-significant beyond design bases function. Events covered may include one 
or more procedural errors, equipment failures. and/or discovery of desin, 
analvsis, fabrication, construction deficiencies that would have prevented the 
beyond design bases function from being satisfied. Component failures need not 
be reported if redundant equipment was available to perform the required safet
significant ftnction.  

Other §50.73 and ,§50.72 reporting requirements continue to be applied to other 
RISC- I and RISC-2 SSCs deficiencies as described in existing guidance.  

lhalneen Controll PrDocT•ss forl iB•esIiet Bases 111. firnn'e-is-

RISC I SSCs; at-e subjeet to ý50,59.4 h~addition, Afr RISC I SSC-; that have i 
"I•eyond i ign ba'• • nc•4ltioll, a lie-e- cOHon UFiuration C•o1tr4•F.• Rimt 

which includes the §50.559 change eoitr.ol proe,,•;. is adjus.ted to, in;lud, , 

provi:;ion that Pr-Ovides r-ea';olahle assaranee that RISC s-~aft--- s-i-gn-ifica*+ 
0*6ad4g1 h.ynd csign bas.es,) uine1ioni)tl will be .aikfied following a lie-lity 

ehancgc that involves. a RISC 1 SSG. This; additional change conitrol pr-o; i~on 

Vould remalinl u~ntil the piroee.s is~ ehanige in res;ponse to the implemenitation of a 
r-i:k informed §-50.59 procee;:.  

Wheire applicablAe. the additional change control pro'vision deemnto j ae 

Oil a!1Nals'e:; (quantitative or- qua] itatiive ) or- on at conbinied quant1tative and 
,,,alia•,i-v• ev-ealuat-ion of the change and hoy' it impacts the or-iginal ,le.ig n o, 
operaeftional-b.......he inform..ion.COntained in thle modification packag.e, ani
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nleee!Sitay. the dlesignf record file, prmovides the detailed basi;s afo tie dletermination 
tha th beonddesgn bases, safety functionf Will be :,atiSfie. RAc FPropse 

change ~ ~ ~ C _' upie b niern informnation, that may' include but is.no 

limited to. drawings. specifications. nar-rative descr~iption, desigan evaluations.  
in',;tallation and testing requirement':, associated procedure changes (if any).
revised anallyses (if any) and slarinformaion. Thisi inflo)ilatijon. often i-efef-red 
to as thie change package, demionstr-ates the safety and effectiveness of the change 
and pr-ovides the basis for- management approva ...simlmntto...  

if the determination or- licens"ee ,anagemeni e.k lu ., that th•i,, is.  
i-il,+i-teiewe~ assur~ance that the "beyonid dlesign ba;i~s" safety functionl 
would be satis;fied follow~ing the implemenitation of a change. a licene 
assesses the chnge~ agaill i-rritt4inceiase in ris;k :.'tandaardi defined 

Follow'.ing the com~pletioni of the evaluationi, a I ieensee v. culd follow the pr-ocess 
f4eser-rie*4-P+±he NI96 07-,4 imlmniguiac ýrý 
The engineering anoer-ation's documients assoceiated with RISC 1 SSCs.! are 
alr.ead, included in the scope f. entro•lled document,- f)r the plant. infor-mation 
"and acti 1n; talken . n e.. ponse to the implementation of §50.69 ..elatin to ".beyon 
desig'nbt hae' conditions should he docuimented in the ei+igmer - Fele44ir

3.1.1 ExampleI 1: BI TRt-**itlinlent nt VAi1cS r11SC4) 1 

Existing safety r-elated functions; include isolation of conltainment penietr-ationis.  
The valves. are rf•quir.ed le . .ose-f-ld remain .•lsed under desli"n ba... c1d'S 4.  
In adOpting" '550.69. th'e riSk illfFimed ev-aluation pr-ocess eategon.ze thei 
valv es as. a safety s.ignificant (R[SC I SSG.) because, in addition to the 
"containment isolation function. the v-'alves need to open in speific e..."e..gei 
conditions to eontr-ol eontanmnýe p-essuiA-toe-pevent it catastrophic failur-e of 
containment. This is a "beyond desi n bases" function and pi-ovide:s an additionlal 

migati(apability over a ave that pi.o..ided by the desig"n bases. it 
enhances. the pr-otectifon Of public health and safety.  

,An evaluiation of existing enEginee ring speeificaiieins. plant opefations--designi 

analyses,. quality' eont-ol';. and testing pr-ogr-ams was performed to determnine 
whether ther~e was, reasonable assurfance tha! valves would openi under the 
condition. .- equiring. the venting of con.ainment. The conclusion was that..h 

existing des;ign and contro.ls pr-ov'ide reasonable assuance that the containf-ent 
vent function will be satisfied. The plant\! PST progr-am was; am"ended to iinJ Ude 

the opening fuinction for these ValVe'; (str-Oke test). No other- changes to contr~ols 
for the valves, oper-ator's and the associated supporting eqip ent eetriCal 
power supplies, air supply & I&C-) w~ere mnade.  

The configurationR Control prOgr-am. Which inll~udes the §50.-)9 pr-ce;SS, Wa a: 
amended to include an evaluation of RISC , "beyond c. nbases"' funetions to 
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pj(wde -reaseoiile -urne that thle safety signifieant 4funetions, will be satis',iedj 
following a echange that aff~et'. the k-akve.  

The lieen:see documented its, conc!Lu'ions, and it's ha';, !4r ihe determiniationi. The 
exi'dina engineer-in' r-ecor&Fd anld eOntrOP-f ( -reeign Ueffent. ele...) alrealdy 
wer-e ineluded in the list ofeet-le doeifcord% loridepkcoth 

4-232Exampie 12: PWR Pressurizer PORVs (RISC-i) 

Existing safety-related functions include pressure-retaining boundary and opening 
to relieve pressure. In adopting §50.69, the risk-informed evaluation process 
categorized the PORVs as a safety-significant (RISC-I SSC) because, in addition 
to the pressure retaining boundary, the valves can be credited to support "bleed 
and feed" heat removal capabilities, a "beyond design bases" function. The valve 
provides an additional method for mitigation and prevention over and above that 
for the designed safety-related function. When credited, it provides an 
enhancement to the protection of public health and safety.  
NOTE: Given the availability of safety relief valves, the risk-evaluation process 
did not identify the pressure relief function as safety-significant. As a result. the 
PORV pressure relief fLunction could be classified as RISC-3 and balance of plant 
(industrial) controls would apply. 1f so classified, then it would be necessary to 

retain the safey relief valves as RISC-I I01r the piessure relic lunction.  

There is no change in requirements or commitments associated with the pressure
retaining function.  

The bleed and feed characteristic is not included in the [§50.2] design bases or 
credited in the safety analyses. An engineering evaluation and review of existing 
engineering specifications, plant operations, design analyses, quality controls, and 
testing programs was performed to determine whether the existing controls, 
including design and plant configuration, provide reasonable assurance that the 
"bleed and feed" function will be satisfied. The plant's IST program was 
amended to include a functional stroke test of this valve during a refueling outage.  
The configuration control process was amended to evaluate changes to provide 
reasonable assurance that the safety-significant functions will be satisfied 
following a change that affects the valves.  

The configuration control program. which inlu.1. the §50.59 process. was 
amended to include an evaluation of RISC-I "beyond design bases" functions to 
provide reasonable assurance that the safety-significant functions will be satisfied 
following a change that affects the valves.  

No other changes were made to controls for the valves and the associated 
supporting equipment (electrical power supplies & I&C).
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The licensee documented its conclusions and its basis for the determination. The 
existing engineering records and controls (design, procurement, etc .... ) already 
were included in the list of controlled documents and records for the plant.  

.. 33. . Example 23: Isolation Valves on the Suction Line of the Startup Auxiliary 
Feedwater Pump (RISC-1) 

The existing safety-related function for these valves is to close and remain closed 
after a seismic event to perform this isolation and prevent draining of the 
Felatedsafety-related water source. The §50.69 risk-informed evaluation process 
identified an additional safety-significant function. The startup auxiliary 
feedwater pump is an important source of feedwater following most reactor trips 
and the isolation valves must be open, and remain open to support the newly 
identified function.  
NOTE: The twos,,eiy relatedsafetv-related isolation valves are provided on the 
suction line of the startup auxiliary feedwater pump to isolate the seismic 
designed water source from the non-seismic startup pump. The startup auxiliary 
feedwater pump is a non-safety-related, non-seismic pump that uses the same 
water source as the safety velatedýsafety-rclated auxiliary feedwater pumps.  

An engineering evaluation was performed and determined that the valves would 
remain functional. Existing maintenance, operating and testing procedures, plus 
design and procurement specifications were evaluated. The valves were normally 
tested every quarter. The test procedure was expanded to include a test of the 
opening function at the same periodicity. Futur'e activities (pt+ie tm 
iiainteniance. oifctin etc.) on thes;e valves would he peerfri~e4-i-n 
a.cordan.ce with the .urrent RISC .rcquii.e..n.n-.Future activities (procurement.  
maintenance, modifications, etc.) on these valves would be performed in 
accordance with balance of plant (industrial) practices because startup feedwater 
is a "beyond design basis" function.  

The configuration control program, which includes the §50.59 process, was 
amended to include an evaluation of RISC-1 "beyond design bases" functions to 
provide reasonable assurance that the safety-significant functions will be satisfied 
following a change that affects the valves.  

The licensee documents its conclusions and its basis for the determination. The 
existing engineering records and controls (design, procurement, etc .... ) already 
were included in the list of controlled documents and records for the plant.  

-- 6.2 3 - TREATMENT OF RISK-INFORMED SAFETY CLASS 2 SSCS 

RISC-2 SSCs are nonsafety-related SSCs that a Section 50.69 risk-informed 
categorizatlon...e.V.aj.a.E.f process has determined to be safety-significant
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The identification and satisfaction of Phe RISC-2 safety-significant functions 
enhances the current safety capabilities of the plant. These newly credited 
functions provide additional safety assurance beyond the current acceptable levels 
of safety. As such, it is appropriate and acceptable for ....... ,eilindustrial level 
controls and practices to be applied to provide reasonable assurance that the 
safety-significant functions will be satisfied. The basis for determining that a 
RISC-2 SSC will satisfy a newly identified safety-significant function is 
documented in an engineering evaluation that is consistent with the station's 
procedures for balance-of-plant or important-to-safety SSCs. If a licensee 
determines that there is not reasonable assurance that the safety-significant 
function could be satisfied, a licensee has two choices: 

(i) Take action to impose controls or implement changes to the facility that 
would result in the function bein• saiisfied. or 

(it) Assess the impact on the SSC categorization process of not satisfing the 
fuiictiog9dotermiin the impact of not crediting the newly idenitified 
f4k• ..... Lake a"tion to prov ide . .ealonable a4i--, t ioe ! -e 
will be saii!f4tc.ý 

A more complete discussion of the change control processes for licensees that 
choose to adopt §50.69 is provided in Section 7.0 

For a majority of licensees that implemented 10 CFR 50.65 based on functional 
failures as opposed to maintenance preventable functional failtiures, the only 
changes associated with the programs for RISC-2 SSCs are linked to a licensee's 
configuration control and NRC 10 CFR 50.73 reporting programs With the 
exception of these two areas, the same regulatory requirements (§50.49, §50.63, 
§50.65 etc.,) and associated commitments are applied to RISC-2 SSCs to the same 
extent to RISC 2 S as prior to the implementation of §50.69 ... r' Hne-d 
ca..te..o..i.;ation.. proces!..  

For RISC-2 SSCs, the a existing ý,50.65 performance monitoring program plus 
existing (cemm:nereialindtstrial (BOP) and, as applicable, augment quality) 
controls and specifications are sufficient. -For a .... ot.... of li........ th 

moitrng pogram! eStabli~hed by the Maiintenanee rule is. sUf1fieie!t forf av'11urine`1t_ 
that thle safety. si~iienhafnt ftinction', w.ill be s~atisfied providing the maintieiancee 
F ud e . ... i ~ i a e ec ,f l - e b a s ed. . ... .it n e i nai ai u -e a n d n o i 4 
maint.nanc evental-inl failures.  

Establishment of New Performance Criteria 

, While noi creditine a beyond desien bases function would not deerade p sat ei\ b .elow thai detined b\ 
NRC requirements. its inmact on the SSC' categgorization process needs to be assessed because it could 

chance the catceori/ation and tireatment of hi_•) and low safety sienificant SSCs, 
'fSec Reporting Re.quircment for a Failure ofa RISC-I or RISC-2 1cvond dDesi n Bases I wnction in 

Sect ion 6.1
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If a licensee's maintenance rule performance criteria were not established based 
on functional failures. e..., only based only ug m,.aintena.eon m.aintenance
preventable functional failures (MPFFs), a licensee should review and: whele 
..pp..p..te..establish new performance thresholds for RISC-2 SSCs. For a 
nurmber of licensees, the existing perfoirmance criteria may be sufficient. The 
determination on the need for adjusting the performance criteria should be based 
on a A review should be perfor.. ed to es.tablish of the performance history record 
and, if available, an evaluation of the -existing licensee controls for the SSCs 
under review. Io ...... 'he ..... c. ,ontrol. are ill Place. As appliale. Such 
evaluations should include a review the review m'ay include of the following 
areas: 

(i) §50.69 categorization assumplions and resultsPRA as.s.umptions and 

(ii) Performance history; 
(iii) Maintenance history; 
(iv) Record of deficiencies; 
(v) Existing work practices, procedures, and quality controls; 
(vi) Material certification, tests or analyses; 
(vii) Procurement history; 
(viii) Engineering (including service conditions) and procurement specifications.: 

and 
(ix) Design record files and operating experience review informnation.  

NOTE: For many licensees, the review of the safety-significant functions 
identified PRA-by the SSC categorization process and the assumptions in the SSC 
categorization determination ftn.e.i.. ad. as...mptn. .should provide sufficient 
information. The performance of safety-ignificant functions by nonsafety
related SSCs to prevent or mitigate conditions, which are "beyond design bases" 
events, is included in PRAs based on various justifications. In performing the 
PRA, tThe availability of a nonsafety-related SSC to potentially perform a 
"beyond design bases" safety-significant function is based on consultation with 
design or systems engineering groups. Generally, if engin.. ar. , df,. .ent 
us;ed, the PRA uase'; ucceess criteria ong SSG peF4rforanee to ea]luate v.11 her the, 
SSC; can p.rovide the funtion under, the -;er-vi-c ondition- r-eqi,-e,' U1Tn,. rtaintv 
in this juidgment is Compens;ated by ass:igning a pbaiiyffiurtothe _SSC 
perIfanee-ln general, where !n general,-engineering judgment is used it is 
based on operating history or knowledge of SSC or similar equipment 
performance under conditions, which may approximate to those represented by 
the PRA; e.g., a previous unusual event involving water passage through valves 
whose usual service conditions involve steam flow. Generally. the PRA uses 
success criteria on SSC performance to evaluate whether the SSC can provide the 
function under the service conditions required. Assigning a probability of failure 
to the SSC performance compensates uncertainty in this judgment. -External data 
sources. such as IDCOR, NRC research publications, Licensee Event Reports
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(LERs), and the Institute of Nuclear Power Operations (INPO) reports may be 
consulted to determine if there is a precedent showing the SSC can perform as 
needed. Although these techniques are not as rigorous as traditional engineering 
specifications and testing, they provide reasonable assurance for the low 
probability service conditions being considered.  

Based on the above information, a licensee can determine the optimum and 
practical performance criteria that will provide reasonable assurance that the 
safety-significant functions defined in the risk-informed evaluation process are 
satisfied.  

5--ýInplementafton of Additional RISC-2 SSC Controls 

An indication of areas where controls may needl to be enhanced i, evaluated bv 
comparinE maintenance and performance information acainsi the pelrformance 
criteria. Changes in equipment controls should be effected throughli the 
application of the licensees root Caulse and correcti\ve action programs to the areas 
of identified wcakness. When completed, A,4-,--this si-e-a-review doei+mc-ws 
documents the controls and specifications that provide reasonable assurance that 
the additional safety-significant functions will be satisfied.  

During normal plant operations (power or shutdown. including refuielling). a-A 
licensee's monitoring and corrective action programs provide the necessary tools 
for assuring resolution of deficiencies and continuing assurance that the safety
significant functions will be satisfied. In addition, the update of the PRA based 
on operating experience will provide additional insights into the effectiveness of a 
licensee's categorization and corrective action programs for RISC-2 SSCs.  

A licensee's e+e....eia. industrial (BOP) controls are dispersed throughout the 
licensee's documentation; in department orders, procedures, and training 
programs. Appendix CA to this guideline provides examples of the type of 
activities that should be included in eemmereia! industrial control programs.  
Repair and replacement activities would be governed by the original code of 
construction and engineering specifications. For some specific and unique SSCs 
that are subject to ASME requirements additional activities may be delineated in 
the code. (See ASME Section XI Code Case, under developoent andi .ctedulel to 
he issued in 2001).  

Changes to controls and specifications for RISC-2 SSCs are documented. The 
design and operations documents for RISC-2 SSCs are added to the scope of 
controlled documents for the plant, if they are not part of the controlled 
documentation process. Information and action taken in response to the 
implementation of §50.69 relating to "beyond design bases" conditions should be 
documented in the engineering record files.
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For RISC-2 SSCs that are already governed by regulations, such as. 10 CFR 
50.49, Environmental qualification of electric equipment important to safety for 
nuclear power plants; 10 CFR 50.62, Requirements for reduction of riskfrom 
anticipated transients without scram (ATWS) events for light-water-cooled 
nuclear power plants; and 10 CFR 50.63, Loss of all alternating current power; 

the existing controls, sometimes known as "augment quality controls", defined in 

regulatory guidance documents, such as Regulatory Guide 1.155, would continue 
to be applied provided these regulations are applicable to the function resulting 
inclassification of the component as RISC-2.  

In unique and specific instances, the §50.69 SSC categorization prtocess may 
identify Fer ne-wnew safety-significant beyond design bases seismic or other 
environmental attributes., identified b\ t0e 50.69 risk tn" " ae v alt.. .  
preees:. In these cases, a licensee would evaluate the ability of the SSC to satisfy 
the newly identified functions identified .a..ety function (including the ser.vie• 

condition r.eq •f .. e.. en. ts) -using an .ei...ef.eialindustrial standard of assurance.  
Appendices D and E i "e., standwr- ".lan.e of plant c.iteria. describe such 
processes that are based on industry consensus standards. T4he proces would be 
baed on an -engineering specifications and balance-of-plant evaluations. +Ne-v--e 
Such evaluations provide reasonable (industrial level of assurance) to determ-ine 
that the SSC would operate satisfactorily under the specified environmental 
conditions. An industrial level of assurance is acceptable because these newly 
identified functions provide an enhanced level of safety, above and beyond the 
standard defined in the licensing bases. Vendor specifications or licensee 
evaluations should be sufficient, and generally testing would not be required.  
Appendices D and E provide additional information on acceptable industrial 
practices for seismic and environmental qualification treatment.

10 CFR Part 21 does not apply to RISC-2 SSCs because they are not "basic 
components." This is consistent with the existing Part 21 regime, where Part 21 is 
not applicable to nonsafety-related SSCs that are currently governed by the 
regulat ions, e.g. §50.49 and §50.65.  

For RISC 2 SSC., that are a....o.iated W.. ,i a b ...... h.....un tion a 

provision is; added to a lienete's: con figur-ation contr-ol pregf-am. which include:s 
Mhe-*-C9-ha e contro Process.:. Thf, new. provision r-equir-es an evaluation to 
r-easo nably assture that the newl, idniidSafet ;gifcn unto inldn 

the sefviee condition) will be satisfied following a change to faciit (qupmn 

or procedur-es) that affect RISC 2 SSC:.,; (See RISC I Section 14- additiona 
details). This additional contr-ol pr"ov!•ti:;fioS nece:•ssay beeau, *apai4ft 

precife regulations that focus on nonsafet related S s, such as, 02a 
§50.419. the current k50.59 pr-eces: focuses on design bases, noat 'nbevond design 
bases" funcition:;S. ThiS additional change control pfo'vision wlould remin ntil the 
pr-oee. is, ehanged in r-e:pon';e to the implementation of a risk informied §50.59 
p r-ees s.
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NRC §50.73, Lieeiise' even; report 'ývstei~, requirements~ are mod'ified''per §50.69.  
For. a heensee adopting 50.69 a, a .en..e. s.hal s.ubmit it licenee event re-joirt 
conststent with the r-equirernints~ in k§_5,0--7-3(b4e- an even!t 01 conditionthat alonfe 
preVentied the >.ati';faction of the §50.69 RISC 2 SSC .al~ety .e i~~{ 
E-vent>. covered may include one or- mor-e pr-oecdural etiror>., equipment flailu-res, 
and/o.. dvc,\,. .. d... v ifgn, analysisý ricaTion con¢..rn. aJ/cr p... eda...  

10 CER Part 2. 1 " s•t.. . apply to RISC" 2 SSC(. ecau.,e the. a.e not "'bas"ic 
eo..ponent• . ...... .... is ......................the.4he-tý* 4 - -212r4--S 
not applicabl to nor ala 
rýegulation>.. e.g. §50.19 and §,50.65.  

5.5.23 Example 1: Alternate AC Gas Turbine Generators (GTGs) (RISC-2) 

Prior to the implementation of 50.69 the GTGs were considered "important to 
safety", but were not categorized as safety-related. They were included in the 
scope of the maintenance rule. They were recognized as safety significant 
because of their role in the mitigation of station blackout events 

The §50.69 risk-informed categorization process identified the following function 
as safety-significant: Start and load by local operator action within one hour of 
the start of a station blackout event (maintenance of vital auxiliaries). This is 
consistent with the existing design function for this system.  

The §50.65 monitoring program established performance criteria based on all 
failures, not just maintenance preventable functional failures. No changes to 
performance monitoring were required.  

An evaluation of the existing controls determined the quality assurance 
requirements of Regulatory Guide 1.155 (August 1988), Appendix A have been 
applied to this system. The current equipment performance demonstrates that the 
existing controls have been adequate to maintain the safety-significant function.  
No changes were made to the existing controls.  

,Alter~nate AC requir-ement>. ar-e included in the sceope of §50.59. No additional 
"config.r.ation control pe......... needed to be e>.t44 

The licensee documented its conclusions and its basis for the determination. The 
existing engineering records and controls (design, procurement, etc .... ) already 
are included in the list of controlled documents and records for the plant.
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5.5.336.2---Example 2: Instrument Air System (RISC-2) 

5.-4-3Prior to the implementation of 50.69, the Instrument Air system was 
categorized as nonsafety-related and not "important to safety". The system was 
included in the scope of the Maintenance rule. The §50.69 risk-informed 
evaluation process identified the system as safety significant with trip initiation 
under specific conditions as a safety significant function that is not included in the 
design bases of the facility. The specific trip initiations cause a scram with 
complicated actions because of the complexities of plant operation with a loss of 
instrument air. The risk info"rmed evaluai•,oni p,, oeec,,; identif.ied a potentia 
improvenient io the safety profile~ of the plantf thali is heyo n d the design bases of 

AA review was performed of the current performance monitoring for this system.  
The current performance criteria ..... ti .sVy a! "he plan" level 
criteria monitored this system at the plant level and were based oneonsidered all 
functional failures of the system. This monitoring was determined appropriate for 
the safety significant function identified during the risk-informed evaluation. The 
current system performance was reviewed and found to be acceptable, so no 
additional controls were imposed.  

The configuration control process was review to ensure that amended to include 
an evaluation of changes made to the Instrument Air system would be evaluated 
to provide reasonable assurance that following a change._.,-te the system would 
continue to satisfy the performance criterion.  

The conclusions and its basis for the determination were documented. The 
existing engineering records and controls (design, procurement, etc.,...) were 
added to the list of controlled documents and records for the plant.  

55.53.2.3 Example 3: BWR Feedwater Pumps (RISC-2) 

In a BWR, prior to the implementation of §50.69, the feedwater pumps were 
categorized as nonsafety-related SSCs, yet were included in the scope of the 
maintenance rule. In adopting §50.69, the risk-informed evaluation process 
categorized the feedwater pumps as safety-significant (RISC-2 SSCs) because 
they can be used to prevent and mitigate potential core damage events in 
scenarios that are not included in the design bases. These pumps provide 
additional methods for mitigation over and above the designed safety systems.  
When credited, they provide an enhancement to the protection of public health 
and safety.  

The risk-informed evaluation identified the following functions as safety 
significant:
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"* Pressure boundary, and 
"* Water injection into reactor pressure vessel.
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The pumps are already included in the maintenance rule-monitoring program.  
However, the licensee established the performance criteria based on only 
maintenance preventable functional failures, not on safety-significant failures. As 
a result, the licensee developed new performance criteria and controls for §50.69 
implementation that also encompass the performance monitoring criteria for the 
maintenance rule. The licensee reviewed the following documentation: 

"* PRA .t ......... Categorization assumptions and conclusions associated with 
the feedwater pumps; 

"* Performance history,; 
"* Maintenance history; 
"* Record of deficiencies; 
"* Existing work practices, procedures, and quality controls; 
"* Procurement history; and 
"* Engineering and procurement specifications.  

Based on these reviews new performance criteria were established. No changes 
to the controls for these pumps were necessary to provide assurance that the 
safety significant functional requirements would be satisfied. The basis was that 
the performance credited in the PRA to inject water was the same as the 
performance of the pumps to satisfy their function during normal operation. The 
performance is confirmed during pre-operational startup testing and continuously 
during normal operation. Existing testing, monitoring and corrective action 
practices provide reasonable assurance that the injection credited in the PRA will 
be available.  

The configuration control program, which ,,,.ude;• -, e §50,159 pr-Oce;s, -was 
amended to require an evaluation to reasonably assure that the "beyond design 
bases" functions of the will be satisfied.  

The existing engineering records and procedural controls (vendor manuals, 
procurement specifications, maintenance schedules and procedures) already were 
included in the list of controlled documents for the plant.  

5.5.63.2.-4 Example 4: PWR Nonsafety-Related 4kv AC Power Buses (RISC-2) 

In a PWR, prior to the adoption of §50.69, several 4kv power buses were 
categorized as nonsafety-related, yet were included in the scope of §50.65. In 
adopting §50.69, the risk-informed evaluation process categorized these 4kv AC 
power buses as safety-significant RISC-2. The basis for this determination was 
that these power sources may be used in "beyond design bases" configurations to 
prevent and mitigate an accident by providing power to components that could be 
used as an alternative method to safely shutdown the plant (e.g., use of condensate 
pumps as an alternate injection path for "beyond design bases" events).
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An evaluation of the electrical coordination and loading characteristics was 
performed in accordance with station procedures and determined that the 4kV 
buses would satisfy the safety-significant functions. These nonsafety-related 4kv 
buses are already included in the monitoring program for the maintenance rule. In 
view of the history in satisfvinc the maintenance rule performance criteria, no 
additional evaluations or controls were needed. -Both unavailability and 
reliability (in terms of safety functional failures) performance criteria are included 
in the §50.65 monitoring program. The licensee's maintenance rule performance 
criteria are based on all failures, not just on those related to maintenance 
preventable functional failures. No additional monitoring was needed to provide 
reasonable assurance that the safety function would be satisfied. An existing 
evaluation had concluded that the 41kN! bLw, . '.ould satisfy the <,,.atY. • ig,-;...flct 
f 4 H. Vie o the hi;',ry in r atki-fi,,g-fthe- mame.+ e-÷le-e manee 
e+iteia, no aeiiea .e..  

Future modifications or repairs to these 4kv AC power buses would be performed 
under the existing documented procedural controls 
(eo +imere i al industrial/balance-of-plant controls and processes). The 
configuration control program, which includes the §50.59 process, was amended 
to require an evaluation to reasonably assure that the "beyond design bases" 
functions of the will be satisfied for a change to a RISC-2 SSC.  

The existing engineering records and procedural controls (vendor manuals, 
procurement specifications, maintenance schedules and procedures) already were 
included in the list of controlled documents for the plant.  

5.5.73.2.5 Example 5: PWR Normal Chilled Water System (RISC-2) 

In a PWR, prior to the adoption of §50.69, normal chilled water (NCW) system 
was categorized as nonsafety-related and was included in the scope of the 
maintenance rule. In adopting §50.69, the risk-informed evaluation process 
identified (IDP decision) the NCW as safety-significant RISC-2 because this 
system could fail safety-related components that rely on normal HVAC systems 
as an alternate to emergency HVAC systems for operability.  
NOTE: The NCW system is modeled in the plant PRA, yet based solely on the 
PRA, the system would not be categorized as safety-significant (there are no 
safety-significant components associated with this system).  

The NCW system is already included in the monitoring program for the 
maintenance rule. Both unavailability and reliability (in terms of safety functional 
failures) performance criteria are included in the §50.65 program. The 
maintenance rule performance criteria are based on all failures, not just on those 
related to maintenance preventable functional failures. No additional monitoring 
is needed to provide reasonable assurance that the safety function would be 
satisfied.
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In view of the history in satisfying the maintenance rule performance criteria, no 
additional controls were needed.  

Future modifications or repairs to the NCW would be performed under the 
existing documented procedural control (commer-eieia industri al/balance-of-plant 
controls and processes). The configuration control program, which includes the 
§50.59 process, was amended to require an evaluation to reasonably assure that 
the "beyond design bases" functions of the will be satisfied for changes to RISC-2 
SSCs.  

The existing engineering records and procedural controls (vendor manuals, 
procurement specifications, maintenance schedules and procedures) already were 
included in the list of controlled documents for the plant.  

-SSA8Example 6: BWR Containment Vent Valves (RISC-1 

Existing safety-related functions include isolation of containment penetrations.  
The valves are required to close and remain closed under design basis conditions!.  
In adopting §50.69. the risk-informed evaluation process categorized the vent 
valves as a safety-siknificant (RISC-1 SSC) because, in addition to the 
containment isolation function. the valves need to open in specific emergency 
conditions to control containment pressure to prevent a catastrophic failure of 
containment. This is a "beyond design bases" function and provides an additional 
mitigation capability over and above that provided by the design bases. It 
enhances the protection of public health and safety.  

An evaluation of existina engineering specifications, plant operations, design 
analyses, quality controls, and testing programs was perfoirmed to determine 
whether there was reasonable assurance that valves would open under the 
conditions requiring the venting of containment. The conclusion was that the 
existing design and controls provide reasonable assurance that the containment 
vent function will be satisfied. The plant's IST program was amended to include 
the opening function for these valves (stroke test). No other changes to controls 
for the valves. operators and the associated supporting equipment (electrical 
power supplies, air supply & I&C) were made.  

The configuration control program was amended to include an evaltation of 
RISC-1 *beyond design bases" functions to provide reasonable assurance that the 
safety-significant functions will be satisfied following a change that affects the 
val ves.  

The licensee documented its conclusions and its basis for the determination. The 
existing engineering records and controls (design. procurement. etc.....) already 
were included in the list of controlled documents and records for the plant.
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5.66.3 3.3-TREATMENT OF RISK-INFORMED SAFETY CLASS 3 SSCs 

RISC-3 SSCs are safety-related SSCs that have been categorized as not being 
safety-significant under the risk-informed evaluation methodology and that are 
directly and specifically referenced in a regulation or in a licensee's safety 
analyses (e.g., FSAR Chapter 15 analyses) required by regulation.  

Configuration Control for RISC-3 SSCs 

RISC-3 SSCs arc subject to the 10 CFR 50.59 change control process. If the 
[§ 50.21 design bases are chanced under Option 3, Ri'.k-lnf)I~trmi, i NRC 7T'chm i. cl 
Requirements. and are no longer applicahle to specific RISC-3 SSCs. then the full 
§50.59 evaluation would not be required.  

Where appropriate and practical, RISC-3 SSC perfomrmance should be monitored 
against functional criteria (e.g.. functional inspections. tests, or operational 
performance reviews) set to provide sufficient confidence thai the design bases 
functions will be satisfied. Wher-e monitoring is impractical or would not provide 
the assurance that the safety-significant function would be satisfied, existing 
industrial (BOP) controls and procedures. JnclLIding the use of condition 
monitoring and engineering evaluations are used to provide sufficient confidence 
that the required tunction will be satisfied.  

When adopting §50.69. a licensee makes the following licensing coinmitment: 

Stupercede'. all p-eNvious RISC 3 S.SC 60MmiH!etn n 

For RISC-3 SSCs , T ..he .appl.... i ..... a..........e.e.... dsti l level 
performance monitoring program or, where monitoring is not appropriate or 
practical, industrial commer-cial level controls are applied to provide sufficient 
confidence rea•.onable awsuranee that the design bases SS-C functional 
requirements, that are dir.ect.... andspe.ifi.ally refe..ren.ed or de..eribed if--a 
r-egulation, or- in the aSSumption:. and eofnelu'ion', of thle planlt speeifie :saietAv 
a .alye .. requir.ed by r-egulation, -will be satisfied.  

Existing NRC commitments for RISC-3 SSCs should be reviewed and may be 
changed through the application of NEI 99-04. Rev. 1. Guideline I/)r Managiagin 
NRC Coinnuitinents. NEI 99-04 has been revised to reflect the impact of the 
§50.69 SSC categorization scheme. Section 7.0 provides additional guidance on 
the configuration control processes for licensees that adopt §50.69.  
This, i, eon.;itei, with; NEI 99 04 . Guidelines. f"or Managing NRC Comitm• nt•, 
Changes .i.. Y.. oce.... .. 'bei.g a.. .. nd.d. th.at per-mit ;it licens.ee to cha•-3 e 
eommffitmfentP; iiSSOCiiaedw Nith-low :sat~ety signifieaiit S~---(--*----
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SS~s). No other re~guLlator-y cmmitments- ae applicable to thiese SSC:s because 
t-he-have be "en .... as, not having safety sig.nifican.e.  

RISC-3 SSCs whose failure would not result in a failure to satisfy a design bases 

function may be categorized to RISC-4 SSC through the application of §50.59.  
Yet, a full §50.59 evaluation may not be required.  

Application of New RISC-3 SSC Functional Criteria 

W~here ap.pr ,iate. RISC 3 C perlei*+maee'"ould be ... tr. again.t 
ft;n....onal eriter.ia Set to provide reasonable a.u,• ance that the functions, di! .,tl, 
referenced in the regulation,. oF directly anid specifieally refeirened in the safeity

analyses r.equir-ed by re .ulation w ill be satisfied. Sueh rPperformance ertei-a 

criteria are determined by the licensee and are set at woul..be at the plant, system, 

train or component level. In many cases, the functional performance criteria 
could be a subset of the §50.65 performance rnonitorniL criteria.  

If new functionality criteria need to be established, the criteria shwould be set by 
first determining the specific design bases functional r.e.gulatory f...nctional 
requirement or- safety analyses fn.tin . A review should then be performed of 

documents, such as: is, then pe4omed of then......•inig ... u, ,.....• 

"* The applicable regulation(s) and associated regulatory guidance document(s), 

"* PRA assu..ptions§50.6 9 SSC categorization assumptions and conclusions, 

"* Design record files 
"• Performance history; 
"* Record of deficiencies, 

The basis for the functional performance criteria should be documnented and 

becomes part of the system's records.  

The licensee then establishes functional eiriteria for- the SSC that when satistfied 

pi-\ ide reasonable assur-ance that the fuinctions r-equired by th~e--spei 

satiskfed. A compariSOn of the SSCG, pkfrac itryaantten 

f:unctional criter-ia should be made.  

Failures to satisfy the RISC-3 functional performance criteria are addressed and 
resolved through a licensee's corrective action program. The functional and 
conditioning monitoring programs Plus Mo.itr.ing. and the li.en.ee'sa licensee's 
corrective action program provide the necessary tools for assuring and 
determining that .e..l.. -44,n--deficiencies have been resolved.and .e..ti- ;-"g 

assur-ance that the functiote; requir-ed by the ap~plica!ble regui atioi ;Aill be satisfied.  

in addition, the update fof the PRA Aill provide additional insights into OThe 
eff~ectiveness- of the categorm / ati on and the licensee>, corrtecttive actonprgrami
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Application of Controls for RISC-3 SSCs 

RISC-3 SSCs are subject to a licensee's industrial balance-of-plant controls.  
These controls are applied to provide sufficient confidence that the design bases 
functions will be satisfied. as demonstrated through the satisfaction of the 
functional performance or condition monitorine criteria.  

Where monilltoring if. iappr-opriate oi- 4impractical. exisin icunmercial (B(P 
.ontol.. and procedures. ari-used to pro..ide r.ea.onab. e a.. a-.ance that the requir 
function will be .atis..•'fi A review of procurement specifications, existing work 
controls and practices, and design files should be performed to establish controls 
that will provide sufficient confidence that the design bases function(s) will be 
satisfied i .pe...•-ied to determ.. ine that there ,i . ea:onable a.....anee that .. the- SSC 
will operate Sat ...a.tO.ily in accr.dance with the engineering ,pe.ifia; . ions, 
deseribed in the de'si*,n, i-eord file 

Seismic and Environmental Oualification Considerations 

As apf*oproiate&-,As determined by the design and the §50.69 categorization 
process, eenvironmental attributes, such as.eg-- water immersion, seismic, fire, or 
harsh environment, are included in procurement specifications for replacement 
parts. In such cases condition monitoring and inspection shwould be sufficient 
for issues such as, seismic two-over-one conditions for RISC-3 SSCs, where 
component anchorage would be inspected.  

For seismic, an evaluation should be performed to provide an industrial (balance
of-plant) confidence that the equipment will operate in a manner to satisl\ its 
design basis functional requirements. Under §50.69 and in a manner similar to 
the ASME code cases for low safety-significant SSCs. it is acceptable to apply 
established industrial level seismic practices and standards to RISC-3 SSCs.  
These nationally recognized standards and established practices include methods 
for assessing eq uipment functionalitV under seismic conditions, equipment 
qualification criteria, and for determnining seismic design loads.  

RISC-3 equipment should be seismically qualified through an engineering 
evaluation or through an engineering evaluation in conjunction with a national 

consensus standard, such as the International Building Code (IBC 2000).  
Technical procurement specifications should be based on design requirements, the 
application of industrial standards. and, if necessar3y, a technical procurement 
evaluation, which concltides that the design bases functions will be satisfied.  

Recent nationally recognized consensus standards for structural design and 
construction have included state-of-the-art criteria for determining seismic design 
loads. To allow the industry to cain more experience in implementing these 
improved standards an interim hybrid approach (Part 100, Appendix A criterion 
for seismic loads/Consensus Standard for ecuipment evaluation) has been
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developed for addressing seismic conditions. The approach is described in 
Appendix E.  
in procuaring comfp~onent:s that ha\ e sei-.mie reiree vi eer-ence should b 
made to commercial eon',ensus- :-dandard',s that have been dev.eloped fOr 
comnaercial non nucilear: apphcmie~ws-'immt Sn~ifi areas. if therle i-rs--eappi*+pfiate 

een--u--tatdai, an ekvaluat ion 14Wtj"

:seismric functional criteria. Guidanee 14r sittch eValuations is Pro4ei-ii 
con'enzu:~>tadafk-ad~n-IgPl XX $oduor~doe rnqeor under eren

For op~erations in adver.se environmental service conditions (EQ considerationIs).  
an eva]luation' Shotild be performed to provide an industrial (bal ance-ofP plant) 
confidence level that the eq~tipment will operate during SuIch adverse 
env ironmental serv ice conditions. ECLqtpment operability can be established 
through such an engaineerinea evaluation combined] with pr-ocuI`rement proces 

peCi fi cationl and controls. Procuremlent rec~i Lremnents based on design 
reClttirerments. recognized industrial/military standards. and evaluations Prov ide 
sufficient confidence that the design bases functions will be satisfied during suIch 
ser-vice conditions. Standard indiustrial controls and procedures. cc.,_ licensee 
evaltiations and vendlor specifications, are SLiffiCient. and. general ly. qualithfication 
testing would not be reqtuired. Vendor activities and p rocedures should be 
reviewed. as necessary. throutgh a licensee\s commercial vendor quoit iippram.  
Additional Luidance is mrovided in Armendix D.

Etlrf-ý R en tal !;e vice Codt QCnsdl4 n 
t-he-teo efe+i-enetofiatonll feoned ,t andat-dl ;h- b ½ ,4e-d 
an ek aluation should be performtied to pr-ovide ireastonable a::Suranee that tile 
4unctiont ) required by. the f-eg-Lilation, of- by the s~afety analyses, that ar-e r-eq~i-;e~d 

g-eulatien -weid be Satisfied in the desind 440 ieco iti-S,~4f 

eomm~fereial Conti oh,. pract ice> and qual i fie-at iteon -pi-o ocxues, are 'sufficien~- i 
',endor: specifications of licen ,ee analv'seu should be sufficientiI and aeiefeallIV 
testing would niot he r-equired. Vendor, aetivitie' anid pi-ocedre:. ýwould be 
reviewed, as, neeessaij . throucih it lien:,ee . commercial N-endoil- -jroa* 
Speeifically. onie Or R comibinlation of the following, methods would be u-sed. (-Se-e 
EPRI XXX ilktr mor-e detailed guidance docuefntel heifg iretiei 4-ed b\ vor 

Ref~erence to vendo~r-doetiunkntaton (et ou:.product sheets,. eer-tificat-e-o 
con1-lffrmance) that inldicate that the pr-oduct would-oper~ate in aec~e , , we e i th 
the pi-ocurement: speeifieation's in the seervice condfition: defined by the design 

An evaluation is defined as an analysis (traditional or computer calculations), a review of test data, a 
qualitative engineering evaluation, or a review of operational experience, or any combination of these 
elements.  

An cx at nation is deft ned as an anal vSk uraditional or compnuter calcul alionls , a review of test datal, a 
qqualtat ixcci egncei ni cx alui-,tion. or a rev iew 01 operaitional cxperiecc. -or ain combination 01 thc:sC 
ClcIet'.CR.S 
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reCOrd file 

A eommercial level (BOP) equivaleney evaluation tha deter-mines the proeured itetm is; 

equivalent to the item being replaced and will s;atis;fy the desi gn requirmcnL 

A comm~fercial level (BOP) engineering.. evaluation. where existini- infor-mation does not 
provwide. suffieient as,;uranee that the ptroduct would satisf:ý' the required funetion(s) in the 

A;cr e en ditions defined by the design record file.
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QA Considerations 

Fu41-Ceompliance with Appendix B to Part 50 is not neeessary er required 
because RISC-3 SSCs are of low or no safety-significance. A licensee's 
industrial co imeirial (BOP) control programs are sufficient. In general, 
industrial eemmercial programs have similar elements to Appendix B, with less 
emphasis on documentation and process. Appendix CA provides an example of 
the important elements that should be are included in a licensee's industrial 
eofne:'cial (BOP) control program.  

A•a ppr•Opriate and necessar-y, controls, /, c.n -ritlera. procedures and work 
practices ~~~~~arE dusted. as eeriebyhelicensee, to take intoacon 

operaing Xperitences and plant deficiencies. Documentation is at a level 
commenisur-ate with commercial equipment and activitiesi.  

Application of ASME Requirements 

LUnder Option 2. RISC 3 the functional des;ign bases. aire not chanlged. However-, 
Aa licensee that chooses to include §50.55a in the matrix of regulations adopted 
under §50.69 would not be required by NRC regulations to apply ASME 
requirements to RISC-3 SSCst 3.  

For those SSCs, where the licensee has analyzed the active functional significance 
of the SSC (e.g., Option 2 SSC categorization schemesufuogate Modeling), but not 
the effects of the passive pressure boundary failure (i.e., indirect effects), the 
licensee should use the original construction code requirements or, as an 
alternative, other nationally recognized non nuclear Codes, Standards or 
Specifications suitable for that item (e.g., B31 series for piping, B 16.34 for 
valves) in performing a repair or replacement activity on an item in that system.  
Use of the nationally recognized non-nuclear Codes, Standards and Specifications 
provides equivalence in construction and installation requirements albeit with 
some decreased assurance (e.g., lesser NDE, administrative requirements).  
(Additional guidance is provided in the ASME Section XI, Repair/Replacement, 
Ceode Ceasey, which are i under development.) 

Alternatively .. i. .t.a.., at-he licensee may analyze both the fune...nal 
;ignificance (i.e., direct effects (active functional failures)4 and indirect effects 
(passive functional failure).of the p...s.ur.e bou..dai. Y failure of the SsCs in t 

-..... If, following this additional categorization, items are -hey . on.. e t•hat 

the items in that system. can be classified as RISC-3 based on t his expanded 

13 It should be noted thait while §50.55a and ASME requirements are not applicable to RISC-3 

SSCs from a NRC regulatory perspective, there may be local and state requirements that may 
rUcouire a licensee toadopltaaspecific code or standard.
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a... si.... and then the licensee can perform repair or replacement activities to 
engine..rin .pe.ifi.ations or industry standards or licensee procedures and 
specifications based on industry standards. developed by the lic.en.ee.  

In instances where a licensee evaluates both active and passive effects, 
components. sub-components and piece-parts may be placed in different 
categories, e.g., the pressure boundary of a valve may be RISC-I. but the active 
components may be RISC-3. In these cases, ASME would govern the pressure 
boundary element. while other recognized industry codes or standards may 
govern the active function. In such cases it is important that the design record file 
and associated equipment databases are correctly annotated.

it should be noted that while §50.555a and ASIME reqirmet. are not applicable

regulremes that. may require a licensee to adept it speeifie eodc or ;tadr 

Application of Other Controls 

Based on the reviews described in this Section, controls. monitoring criteria.  
nrocedures and work practices are adjusted, as determined by the licensee, to take
into account operating experiences and plant deficiencies. Documentation is at a 
level commensurate with balance-of-plant equipment and activities.  

10 CFR Part 21 does not apply to RISC-3 SSCs. A failure of a RISC-3 SSC, 
which is not safety-significant, could not result in a substantial safety hazard, a 
governing criteria in defining the scope of SSCs subject to Part 21.  

10 CFR 50.59 wouild contu t )1ppy to RISC 3 8SC-s until the ;peeific des;ign 
bases; that are finked to the RISC 3 SSC-s are ehanaged Linder- the project for- r-is;k 
infor-ming NRC technieal req uirement,,i 

For s"afety related SSC, that a..e categorized as RiSC 3, yet ar.e not directly 
refeened in a regulation or- dir-ectly and ::peeifically referenceed in the saety 
analy ses requifed by re.gulatin, the li'enee has the option oft re.la.ifyý-ig these 
as; RISC 41 SSCs ont oempletion of a §J50.J59 evaluation.  

5.6.23.3.1 Example 1: Low Pressure Core Spray System (RISC-3) 

Prior to the adoption of §50.69, the Low-Pressure Core Spray system was 
categorized as safety-related and was included in the scope of the maintenance 
rule. In adopting §50.69, the risk-informed evaluation process classified the 
system as RISC-3, based on consideration of both direct and indirect effects. The 
analysis of direct effects led to a low safety significance conclusion because of 
redundancy with LPCL under realistic success criteria. A walk-through was 
performed and it was determined that there would be no adverse impact due to 
indirect effects of a failure of the pressure boundary.
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The licensee's maintenance rule monitoring program established performance 
criteria based on all functional failure modes, not just on those associated with 
maintenance preventable functional failures. As a result, the licensee adopted the 
same reliability criteria as functional performance thresholds. A licensing 
commitment (part of the general commitment for RISC-3 SSCs) was made to 
monitor the LPCS trains to provide sufficient confidence that the design bases 
functions would be satisfied.thesame fu.n.tienal .. iteria as established by theF;..  
mainitenance rule. Other commitments associated with the LPCS system were 
reviewed. Those commitments that were solely associated with the LPCS RISC-3 
SSCs were deleted. This sinzle .ommitment super.. eded all previ.i....; 
comimitnients associated with thijssystem.  

The program controls were adjusted to make them consistent with the licensee 
eefmner-eialindustrial (BOP) activities.  

The licensee selected §50.55a as one of the regulations adopted as part of the 
§50.69 implementation. As a result, the licensee developed a specific testing, 
inspection, repair and replacement program for the system which superceded the 
ASME Section XI and ASME O&M requirements. No other changes were made 
to the engineering or procurement specifications.  

Subsequent to the adoption of §50.69, the system required replacement 
components. Replacement parts were procured to the same design engineering 
specifications using . .. .. efci. . industrial controls and procedures. Procurement 
documentation included a manufacturer's certification relating to the ability of the 
pump to satisfy the functional performance requirements. The repairs and post
maintenance testing were carried out in accordance with eoimwe:eialindustrial 
balance-of-plant procedures.  

NOTE: If the licensee had only analyzed the direct effects of failures of SSCs in 
the system and a valve needed to be replaced, the replacement valve would be 
designed and installed to satisfy the original construction code or ANSI B 16.34.  

5.6.33.3.2 Example 2: Electrical Power Supply System for Containment Spray 
System (RISC-3) 

Prior to the adoption of §50.69, the electrical system for the Containment Spray 
system was categorized as safety-related and was included in the scope of the 
maintenance rule. In adopting §50.69, the risk-informed evaluation process 
categorized the system as RISC-3.  

In developing the performance criteria for the maintenance rule, the licensee 
included electrical distribution systems as a supporting element for each train.  
The licensee adopted the same maintenance rule performance criteria for its 
RISC-3 monitoring program.
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With the exception of the pump motor and power cabling, the electrical system is 
located outside of containment in a mild environment.  

For the pump-motors and cabling, work controls and procedures were changed to 
e*•maet'eiaindustrial practices. Qualification and documentation to 10 CFR 
50.49 requirements and standards a~e are no longer nEt required, but doeemented 
vendor specifications are required and, whe"e nece.;a:zy, analyses areafe 
performed to provide reasonable assurance that the equipment wouldi+4 satisfy its 
design bases function ope-Fe in the anticipated operational environment.  

In regard to the breakers and motor control switchgear, work continues to be 
performed using the same controls and procedures as prior to the adoption of 
§50.69, i.e., safety-related procedures and controls.  

For spare parts, manufacturer specifications supported, where necessary, with 
analyses that provide reasonable assurance that the spare parts satisfy the 
engineering and procurement specification are i-s-sufficient. Part 21 is not 
applicable to the cabling and motor because they are of low safety-significance 
and a failure could not present a substantial safety hazard.  

The §50.59 .hange contrel procees:; sill appies,.  

5.6.43.3.3 Example 3: Hydrogen Recombiners (RISC-3) 

Prior to the adoption of §50.69, the hydrogen recombiners for a PWR with a 
large, dry containment were categorized as safety-related and were included in the 
scope of the maintenance rule because they are safety-related SSCs. (The PRA 
and maintenance rule expert panel deliberations classified these SSCs as low risk
significant). In adopting §50.69, the risk-informed evaluation process classified 
the hydrogen recombiners as RISC-3 because their loss would not impact the 
plant safety ~fkit profile in terms of CDF or LERF. Additionally, loss of this 
function would not have impacted the plant safety functions, nor would it have 
contributed to a credible core damage or a release of fission products.  

The licensee's maintenance rule monitoring program established performance 
criteria based on all failure modes, not just on those associated with maintenance 
preventable functional failures. As•sueh, Tthe licensee adopted the same 
functional criteria developed to support the maintenance rule reliability 
determinations for §50.69.  

A licensing commitment (part of the general commitment for RISC-3 SSCs) was 
made to monitor the hydrogen recombiners to provide sufficient confidence. as 
demonstrated by the satisfaction of the functional criteria, that the design bases 
functions would be satisfied.the :siHme functional criteria as that established by 
§50.65. This single commitmen uPerLeded all previous clm-itments.
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Program controls were adjusted to make them consistent with standard balance
of-plant activities. Electrical controls and work practices were adjusted to those 
of the licensee's eommercialindustria1 (BOP) programs up to the first isolation 
device. For spare parts, manufacturer certification that the spare parts satisfy the 
engineering and procurement specification is sufficient. Part 21 is not applicable 
because the SSCs are of low safety-significance and a failure of the SSC could not 
present a substantial safety hazard.  

Following the issuance of a final r-ule on §50.44i, which deleted the r-equir-ement 
for hydroegen rveo mbineizs in la rye cN ontainments. the licenisee peffofmed ia 
§50.59 to reclassify these SSC,; as RISCG -1.  

5-,76.4 3•4- TREATMENT OF RISK-INFORMED SAFETY CLASS 4 SSCs 

Risk-Informed Safety Class 4 SSCs are categorized as not being safety-significant 
14 and are not safety-related. These SSCs are not subject to NRC regulations 

RISC-4 SSCs may include some nonsafety-related. important-to-safety SSCs that 
are governed by regulations, such as, 10 CFR 50.49. Environmental qualification 
of electric equipment in portant to safety for nuclear power plants; 10 CFR 50.62.  
Requirements fbr reduction of risk from anticipated transients without scram 
(0 ATWS) events fiw light-water-cooled nuclear power plants; and 10 CFR 50.63.  
Loss ofall alternating current power. Design bases functionality is still necessary 
although industrial level controls may be substituted for the "augment quaiht 
controls". defined in regulatory guidance documents, such as Regulatory Guide 
1. 155. As such, these SSCs would be subject to functional monitoring to assure 
that the design bases functions will be satisfied.  

Depending upon circumstances, the RISC-4 monitoring criteria may be eliminated 
through the application of a §50.59 evaluation.  

NOTE: This cate.gory of SSCs is in"cluded in the scope of NRC oVe.r:sight 
pr-ogramns to !he extent that a fiailure of a RISC 4I SSC degr~ade:. a-safety--si-gnifi4ean~ 
(RISC 1 orF RISC 2) stfueture. system orF component to the extent that the 
associated safely signiifica tnt fuinction caninot be satisfied.  

14 This category of SSCs is included in the scope of NRC oversight programs if a failure of a RISC 4 

structure, system or component resulted in a failure of a safety-significant functional requirement.
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7 CONTROL PROCESSES FOR LICENSEES ADOPTING 
10 CFR 50.69 

7.1 APPLICATION OF 10 CFR 50.59 

10 CFR 50.59 continues to be applied to facility changes. In many cases the change 
could be screened out because the change does not degrade the design bases.  

7.2 CHANGE CONTROL PROCESS FOR SAFETY-SIGNIFICANT BEYOND DESIGN BASES 

FUNCTIONS 

The §50.59 process screening criteria focuses its change control activities on matters that 
could affect a design function15. The §50.59 change control process does not fully 
evaluate changes that effect safety-significant beyond design bases functions. As a result, 
a licensee that chooses to adopt §50.69 should amend its configuration control process to 
include a provision that provides reasonable assurance that the safety-significant beyond 
design bases function(s) will be satisfied following a facility change. This additional 
control provision is not part of the §50.59 process.  

The design control (change) element in the configuration control program is not changed 
and continues to ensure that the design is controlled aind maintained. The additional 
change control provision determination should be based on evaluations (quantitative or 
qualitative), or on a combined quantitative and qualitative evaluation of the change and 
how it impacts the original beyond design bases function(s). The infomnation contained 
in the modification package, the risk-informed categorization process, and the design 
record file, provide the detailed basis for the evaluation. Each proposed change package 
should be supported by engineering information, that may include but is not limited to.  
drawings, specifications, narrative description, design evaluations, installation and testing 
requirements, associated procedure changes (if any). revised analyses (if any) and similar 
infcrmation. This information demonstrates the safety and effectiveness of the change 
and is the mechanism for management approval of the implementation.  

If the change control evaluation or licensee management reviews conclude that there is 
insufficient assurance that the "beyond design basis" safety function would be satisfied 
following the implementation of a chance, a licensee takes the following action: 

As used in this section, the term function or desien function relates to the interpretation provided in NHt 96-07.  

Guidelines f-r 10 CFl? 50.59 Safer, EEvaluations i.. desian bases functions or design functions that directly support 
the design bases functions as defined in NEI 97-04.. DesiLn Bases Prograni Guidelines.
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-(i) Assess the impact on the SSC categorization and the plant's risk 
management profile (PRA) 16 of not making the change, or 
(ii) Amends the proposed change so that the above criteria are satisfied.  

If the change results in a change of RISC categorization, the NRC is notified 

Design record files and the PRA are updated and the NRC would be notified of changes 
in SSC categorization. Any changes to the UFSAR would be made in accordance with 
§50.71(e) and NEI 98-03. Rev. I. Guidelines for Updating Final Saf'tv Analysis Reports.  

The engineering and operations documents associated with RISC-I SSCs are already 
included in the scope of controlled documents for the plant. Information and action taken 
in response to the implementation of §50.69 relating to -'beyond design bases" conditions 
should be documented in the engineering record files.  

7.3 CHANGES TO COMMITMENTS 

Changes to NRC commitments associated with any RISC SSC categoiy should be 
controlled through NEI 99-04. Rev 1, Guidelines lbr Managing ARC Commitment 
Changes, which has been revised to reflect the impact of §50.69.  

7.4 CHANGES TO SSC CATEGORIZATION PROCESS 

The risk-informed §50.69 SSC categorization process should be documented in a licensee 
controlled document. In a licensee's §50.69 NRC submittal, a licensee makes a 
commitment to inform the NRC of changes in the categorization of SSCs, and to update 
the PRA at periodic intervals based on the ASME PRA Standard (See Section 7.0).  

In accordance with NEI 98-03. Guidelines for Updating UFSA.Rs, the categorization 
process should be described in a licensee's controlled document, not in the UFSAR.  
Changes to the categorization process should be controlled through the application of the 
NRC commitment management process, as described in the NRC endorsed NEI 99-04, 
Guidelines ['or Mauaging NRC Commitment Changes. The UFSAR guideline has been 
has been revised to reflect a risk-infornmed regulatory regime, such as §50.69. Changes in 
the PRA that result in changes in SSC categorization should be reported to the NRC at 
intervals consistent with the UFSAR updates.  

Changes to the Plant Specific PRA 

The plant specific PRA should be maintained and upgraded. such that its representation 
of the as-built, as-operated plant is sufficient to support applications for which it being 
Used.  

16 The effect of the change or not making the change could result in a change in SSC categorization of the SSCs 
directly related to the proposed change as well as other SSCs that are not related to the proposed change.
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A licensee's configuration control program should monitor changes in the design.  
operations, maintenance and industrywide operating experience that could affect the plant 
and the PRA. The program should include monitoring of changes in PRA technology 
and industry experience that could change the results of the PRA model.  

Changes to the plant specific PRA should be reviewed for potential changes to the SSC 
categorization.  

7,47.5 CHANGES TO SSC TREATMENT 

Changes to NRC Special Treatment Requirements for RISC-1 SSCs 

Changes to the existing NRC special treatment requirements for RISC-I SSCs continue 
to be subiect to §50.59 and §50.54(a).  

Changes to Licensee Industrial (BOP) Controls for RISC-2, RISC-3 and R!SC-4 SSCs 

Changes to a licensee's industrial (balance-of-plant) of plant. controls and augment 
quality controls would be governed by a process similar to that for changes to a licensee's 
quality assurance program description.  

A licensee's industrial level control program description should be described in the 
UFSAR. Appendix C provides an example of such a program description.  

Changes to the industrial level (BOP) program is controlled through the licensee's 
configuration control program and through the same mechanism that control's a licensee 
Part 50, Appendix B Quality Assurance program. Prior NRC review and approval would 
be required when the change results in a reduction in commitment. The commitment in 
this case would be associated with the program description described in the UFSAR. If 
the proposed change would not result in a reduced program. as defined bv the existing 
program description in the UFSAR the change would be implemented without prior NRC 
review and approval.  

Changes and updates to the balance-of-plant industrial controls program should be part of 
the periodic UFSAR update in accordance with 10 CFR 50.71 (e).
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78 DOCUMENTATION & APPROVAL 

To facilitate the NRC staff's review to ensure that the analyses conducted were sufficient 
to conclude that the key principles of risk-informed regulation have been met, 
documentation of the evaluation process and findings are expected to be maintained. The 
integrated decision process should be documented to include, descriptions and 
justifications of deviations from this guidance, references to sources of information and 
data, assumptions, limitations, weighting factors relative to operating modes and risk 
sources, decision tools applied, analytical techniques, resolution of conflicts between 
deterministic and risk evaluation results, resolution of differences of expert judgement, 
complete description of evaluation results, and performance monitoring program.  
Documentation will also include procedures that govern the integrated decision process 
including specifications on the IDP and its activities.  

The following shall be documented and available for NRC review: 

"* Results of the relative risk importance of SSCs modeled in the PRA including 
the results of sensitivity analyses.  

" Results of the final SSC categorization including a summary of IDP 
deliberations for each safety-related SSC classified as low safety significant 
and each non-safety-related SSC classified as safety significant. Decision 
criteria in terms of qualitative assessments, assessments for initiating events 
and plant operating modes not modeled in the PRA, defense-in-depth, and 
safety margins must be included. Technical basis documents used to support 
the categorization shall also be available. For safety-related SSCs which are 
classified as RISC-i, i.e., their classification is unchanged and no new safety 
significant attributes have been identified, existing documentation is sufficient 
and does not need to be revised.  

"* Functional requirements for each SSC receiving revised treatment, the original 
treatment requirements for these SSCs, the revised requirements for these 
SSCs, target values for SSC reliability and availability, and the process that 
will be used to assure these functional requirements and target values will be 
preserved/met.  

" The assessment (qualitative and/or quantitative) of the overall change in plant 
risk as a result of changes in treatment requirements, including the baseline 
CDF and LERF and the change in this CDF and LERF.  

Requirements for the IDP including, the plant procedure, expertise, 
membership, training, and decision-making guidelines. Meeting minutes 
should also be included.
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The basis for the IDP decisions on categorization would be part of the 
controlled engineering record files for the systemn. The file would be updated 
in accordance with licensee configuration control practices and would be one 
of the documents reviewed in the development of a design change package or 
when the PRA is updated per the guidance in industry standards and licensee 
procedures.  

* The PRA and other supporting analyses, together with a description of 
justification of the quality and applicability of these analyses.  

This documentation should be maintained by the licensee, as a controlled record, so that 
it is available for examination. Documentation of the analyses conducted to support 
changes should be maintained as lifetime quality records in accordance with Regulatory 
Guide 1.33.  

NRC Review and Approval 

As per 10 CFR 50.69, a licensee wishing to adopt a risk-informed SSC scope for 
special treatment requirements will make a submittal to the ,..,f" 4he 
Commission in wi-itin. of its intent to implement this voun.afy option. Th
notification letter will list: for NRC review and approval for adopting §50.69.  
Appendix B provides an outline of a submittal.  

ithe regulations being, adopted; 

a general schedule feir implementation.H 

If the rFik informed e..aluation methe;dlogy is dif4"fent from that des;r•ibed ii 
this. guilIn the notification letterwill include acopy of the lieeiseeS ,ri:;k 
infonned methodologgy. The notification and. wvhere applic-able, the mfethodolo'gy 
will be regarded as accepted by the. Commission upon. reeipt of a letter- to this 
effect from the appropriate reviwn office (NRR) or 60 days after-submittal to 
the Commission, whichiever- occur;fir;t 

Periodic Review 

Changes in PRA inputs or discovery of new information described in the above 
paragraphs should be evaluated to determine whether such information warrants 
PRA maintenance or upgrade.  

Changes that would impact risk-informed decisions should be prioritized to 
ensure that the most significant changes are incorporated as soon as practical.
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Following revisions or updates to the PRA a review of the SSC categorization 
should be perfonned. Such reviews should include: 

0 A review of the PRA 
"* A review of plant modifications since the last review 
"* A review of plant specific operating experience that could impact the SSC 

categorization, 
"* A senior management review of the results 
"* A review of the importance measures used for screening in the categorization 

•7 
process 

Additional guidance on the update of PRAs is provided in Section 5 of the draft 
ASME PRA Standard.  

A! inter'aI:; not exceeding, 36 menthn. or- when aporae a lieen:;ee should conduct, 
a r.eview of the SSG categriatn.' .. 'ta t'ake into a'e .m.t "per•attng .. per • -ne , 

(industr onide ad plant specific), ris.k insights, and plant modifi-ations. The review 
should determi ni.e the necessity of ulpdating the lit of s.afelt significantl SSCs. Th 

r-eview should encompass the followinig elements:.

Review of-, o~r update of the plant specific PRA to reflect changes in plant 
configur-ation. operations, and plant specific oper-ating experiencee. if g,-!eneri 
inidustryv data has been used in the risk hinormed ev~aluiation process. thena 

reiy, f industry' operating experience and other- pertiinent dlatabases should 

SRe,,,ie' of changes to piant activities that could impact the ctegorization 

rsults.

ftI tAO plati speti opraia eSiit h~ieeant, lta thttat tle -,t~1
1

L iI 

IýA:sessment of the impact of !he three element; listed above on the r-isk 
informed SS• eategorization by the integ"ated Deeision Pr1ces:, Panel 

Recommendations to ehange categgotz~ation.  

UFSAR 

A Licensee that adopts §50.69 should update its UFSAR on completion of 
implementing treatment to the first set of systems that have been' selected. The
update should be performed in accordance with NEI 98-03, Guidelines/?, 
Updating Fimial Sakrv, Analysis Reports. The update would include the program 
description of the industrial level (balance-of-plant) treatment controls. Appendix 
C Drovides such a description.

. If a review of the importance measures indicate that the SSC should be reclassified then both the relative 

and absolute values of the risk metrics should be considered by the review entitv and the senior 
management review group.  
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APPENDIX A 

GLOSSARY 

Beyond design bases functions are those functional requirements that have been 
identified by a risk-informed evaluation process as being safety-significant vet are not 
encompassed by the original licensing basis for the facility 

Common cause failure (CCF) - a failure of two or more components during a short 

period of time as a result of a single shared cause (ASMIE PRA Standard) 

Core damage - uncovery and heatup of the reactor core to the point at which prolonged 
oxidation and severe fuel damage is anticipated and involving enough of the core to cause 
a significant release (ASME PRA Standard) 

Core damage frequency (CDF) - expected number of core damage events per unit of 
time. (ASME PRA Standard) 

Defense-in-depth is the application of deterministic design and operational features that 
compensate for events that have a high degree of uncertainty with significant 
consequences to public health and safety.  

Desikn bases means that information which identifies the specific functions to be 
performed by a structure, system. or component of a facility, and the specific values or 
ranges of values chosen for controlling parameters as reference bounds for design. These 
values may be (1) restraints derived from generally accepted "state of the art" practices 
for achieving functional goals, or (2) requirements derived from analysis (based on 
calculation and/or experiments) of the effects of a postulated accident for which a 
structure, system. or component must meet its functional goals. (10 CFR 50.2) 

Design functions are UFSAR-described design bases functions and other SSC functions 
described in the UFSAR that support or impact design bases functions. (NEI 96-07) 

Design bases functions are functions performed by systems, structures and components 
(SSCs) that are (1) required by, or otherwise necessary to comply with, regulations.  
license conditions, orders, or technical specifications. or (2) credited in licensee safety 
analyses to meet NRC requirements. (NEI 97-04) 

Dependency - requirement external to an item and upon which its function depends 
(AS/IE PRA Standard) 

Diverse - replication of an activity or structural, system, train or component requirement 
using a different design or method.
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Evaluation is defined as an analysis (traditional or computer calculations). a review of 
test data. a qualitative engineering evaluation, or a review of operational experience, or 
any combination of these elements. (Industry UFSAR? s 

Fussell-Vesely (FV) importance measure - for a specified basic event. Fussell-Veselv 
importance is the fractional contribution to the total of a selected figure of merit for all 
accident sequences containing that basic event. For PRA quantification methods that 
include non-minimal cutsets and success probabilities, the Fussell-Vesely is calculated by 
determining the fractional reduction in the total figure of merit brought about by setting 
the probability of the basic event to zero. (ASME PRA Standard) 

Large early release - the rapid. unmitigated release of airborne fission products from the 
containment to the environment occurring before the effective implementation of off-site 
emergency response and protective actions (ASME PRA Standard) 

Large early release frequency (LERF) - expected number of large early releases per unit 
of time (ASMIE PRA Standard) 

Probabilistic risk assessment (PRA) - a qualitative and quantitative assessment of the 
risk associated with plant operation and maintenance that is measured in terms of 
frequency of occurrence of risk metrics, such as core damage or a radioactive material 
release and its effects on the health of the public (also referred to as a probabilistic safety 
assessment. PSA) (ASME PRA Standard) 

Redundant - duplication of a structure. system, train, or component to provide an 
alternative functional ability in the event of a failure of the original structure. system.  
train or component 

Risk -- Risk encompasses what can happen (scenario), its likelihood (probability). and its 
level of damage (consequences). (NUIVMARC 93-01, Rev 2) 

Risk achievement worth (RAW) importance measure - for a specified basic event. risk 
achievement worth importance reflects the increase in a selected figure of merit when an 
SSC is assumed to be unable to perfomi its function due to testing, maintenance, or 
failure. It is the ratio or interval of the figure of merit, evaluated with the SSC's basic 
event probability set to one. to the base case figure of merit. (ASAIE PRA Standard) 

Safety-related structures, systems and components means those structures. systems and 
components that are relied upon to remain functional during and following design basis 
events to assure: 
( I ) The integrity of the reactor coolant pressure boundary 
(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 
0f 

(3) The capability to prevent or mitigate the consequences of accidents that could result 
in potential offsite exposures comparable to the applicable guideline exposures set forth 
in k50.34(a)( 1) or § 100.11 of this chapter, as applicable. (10 CFR 50.2)
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Safet,-Signiflcant structures, sstems and components are those structures, systems and 
components that are significant contributors to safety as identified through a blended risk
informed process that combines PRA insights. operating experience and new technical 
information using expert panel evaluations.  

Severe accident - an accident that usually involves extensive core damage and fission 
product release into the reactor vessel. containment, or the environment.  

Train A collection of equipment that is configured and operated to serve some specific 
plant safety function and may be a sub-set of a system. The utility can utilize the FSAR 
or PRA analysis to better define the intended configuration and function(s). (NUMARC
93-01, Rev 2) 

rnc,'rcatl, n........ edre cl .... They are pr.o.ided flo, information, not guidane..  

ineofRnorates the proceedure for implementine chantce: as.;oeiated with safety sienificant
"bve'ond de-;ig,,n basis:" ehangeseommer-cial
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APPENDIX B 

SUBMITTAL OUTLINE 

Table of Contents 

1. Introduction 

This section would provide a statement of the objective of the submittal and 
identify the unit(s) included in the Option 2 submittal. It may also include a 
general statement of the approach to be taken, the general scope and the 
anticipated schedule.  

2. SSC Scope & Approach 

This section would provide an overview of the approach taken including any 
exceptions or supplements to the NEI & regulatory guidance. In addition, this 
section should include a definition of the scope of the special treatment 
requirements being modified.  

2.1 Safety-Related SSCs 

This section would describe the scope of safety-related SSCs to be considered in 
the categorization process.  

2.2 Non-Safety.Reltc dSafetv-related SSCs 

This section would describe the scope of non-safety-related SSCs to be 
considered in the categorization process.  

2.3 Schedule for Implementation 

This section would provide the anticipated schedule for the categorization effort 
and the schedule for the implementation of changes to the special treatment 
requirements.  

3. Categorization Basis 

This section would provide a summary of the categorization bases to be used.
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- 3.1 Plant-Specific Risk Information 

This section would describe the specific risk analyses to be utilized, the basis for 
determining that those analyses are both applicable and useful in categorization.  

- 3.2 Characterization of PRA Quality 

This section provides the basis for determining that the risk information 
utilized in the categorization is technically capable of supporting the 
categorization process. The following information would be included: 

Internal Events PRA 
"* A basis for why the internal events PRA reflects the as-built, as

operated plant.  
"* A high level summary of the results of the PRA peer 

revieweet-tifleateR of the internal events PRA including elements 
which received grades lower than 3.  

"* The disposition of any peer review fact and observations (F&Os) 
classified as A or B importance.  

"* Identification of and basis for any sensitivity analyses necessary to 
address identified elements and F&Os.  

Other PRA Analyses 
"* A basis for why the other PRA analyses adequately reflect the as-built, 

as-operated plant.  
"* A disposition of the impact of the significant peer review findings on 

the other PRA analyses.  
"* Identification of and basis for any sensitivity analyses necessary to 

address issues identified in the other PRAs.  

4. Integrated Decision--MNmaking Panel 

This section would provide a summary of the IDP process to be used.  

4.1 Panel Makeup 

This section would describe the makeup of the IDP: 
"* Plant Operations (SRO qualified), 
"* Design Engineering (including safety analyses), 
"* Systems Engineering, 
"* Licensing, and 
"* Probabilistic Risk Assessment.  

In addition, the approach to training the IDP would be described.

B-2



DRAFT NEI 00-04 
Revision B 

4.2 IDP Guidance 

This section would provide a summary of the plant-specific IDP procedures to be 
used including the approach to documenting the IDP-'s recommendations on 
changing the initial categorization of an SSC.  

5. Treatment 

This section would provide a summary of the changes in special treatment 
requirements expected from the categorization.  

5.1 ••,r...eiallndustrial Program Summary 

This section would provide a summary of the e...mefeia.industrial program to be 
applied to RISC-2 and RISC-3 SSCs.  

6. Documentation Update 

This section would describe the licenseelis approach to updating the 
documentation necessitated by the categorization, including any UFSAR changes 
anticipated.  

7. Change Control Process 

This section would provide a summary of change control process to be used after 
the changes in special treatment have been made. In addition, this section will 
describe the licenseel s approach to periodic reviews and updates of the 
categorization and treatment.  

8. References 

This section would provide a list of the key references expected to be used.
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APPENDIX C 

Examples of Program Elements in a Licensee's Industrial 
Control Program for RISC-2, RISC-3, and RISC-4 SSCs 

Introduction 

Many plants do not have a specific procedure of program labeled "industrial quality 
program." Rather, such programs and procedures are disseminated in numerous plant 
programs and procedures. When combined together, as a whole, these program elements 
assure that the proposed industrial treatment provides reasonable assurance that the 
RISC-2 safety-significant functions and the RISC-3 required (safety and regulatory) 
functions will be satisfied.. These programs are currently in place, and provide an 
effective means of addressing the special treatment controls for RISC-2 and RISC-3 
SSCs. In many instances, such programs and procedures are a subset of the more formal 
10 CFR 50, Appendix B quality programs 

The following control element summaries are the central and important segments of a 
typical licensee's industrial control program 

I. Monitoring and Assessment Program 

Monitors structures systems and components to provide reasonable assurance that the 
safety-significant, power production and required regulatory functions will be satisfied.  
It provides input into the facility assessment programs such as the 'tnd maintenance rule, 
10 CFR 50.65, and erosion and corrosion programs.  

Assessments are implemented to provide adequate assurance that the performance criteria 
and processes are being achieved and implemented effectively. The type, frequency and 
degree of specificity of assessments are determined by the importance to the safety 
functions and the performance history of structures, systems, components, or the work 
activity being evaluated.  

Assessments may be in the form of reviews, monitoring, tests, surveillances, inspections, 
audits or examinations, as appropriate. These assessments are performed by line 
organizations or personnel, by management, or by independent internal or external 
organizations or groups. The importance to the safety function and performance history 
determines the degree of management and technical oversight. Personnel performing 
assessments are qualified through training, work experience, or certification.  

II. Corrective Action Program 

Defects and deviations from the prescribed performance criteria or work processes are 
identified and communicated to the appropriate levels of management for corrective 
action, in a timely manner. When necessary, controls and processes are available to stop
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work while the appropriate level of management resolves a deviation or concern.  
Satisfactory accomplishment of corrective actions shall be confirmed by the appropriate 
level of line management consistent with the importance of the defect or deficiency.  

Evaluation of Deviations 

Documented deviations from design specifications, performance criteria or work 
processes are evaluated commensurate with the importance to the safety significant 
functions, power production goals, and personnel safety. As appropriate and 
commensurate with the importance of the defect or deficiency, the evaluation considers 
the cause of the deviation, the significance and extent of the defect or deficiency in the 
work activity, with input from the appropriate personnel associated with the activity in 
which the deviation was identified 

Resolution of Deviations 

Documented deviations shall be resolved by the responsible organizations to an extent, 
and in a manner, that is consistent with the importance of the structure, system, 
component or activity. Activities associated with correcting deviations shall continue 
until the performance criteria have been satisfied, or until appropriate levels of 
management justify and authorize changes to the original performance criteria.  

III. Maintenance Program 

Incorporates the requirements to support 10 CFR 50.65 and includes the preventative 
maintenance (PM) and the predictive maintenance program.  

A. Maintenance Rule Program 

Implements the Maintenance Rule at the station, including SSC scoping and monitoring, 
classifying SSC performance in accordance with criteria and goals, ensuring proper 
corrective actions when performance criteria are not met, and periodically evaluating 
overall program performance.  

Note: The maintenance rule program provides a basis for the performance monitoring 
program for RISC-3 SSCs 

B. The Preventive Maintenance (PM) 

Program provides for the identification, scheduling, and assessment of routine preventive 
maintenance activities on RISC-4, RISC-3 and, where appropriate, RISC-2 SSCs. The 
PM program focuses on maintenance activities that assure SSCs will continue to satisfy 
the designed functions. As appropriate, PM activities encompass important design 
elements, historical performance, and established maintenance practices. PM activities 
include, where appropriate, routine maintenance checks, inspections, replacements, tests, 
adjustments, and calibrations. The program is adjusted, as necessary, based on the results
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of the PM program. If a deficiency cannot be corrected under a PM activity, then action 
is taken in accordance with the Corrective Action Program until the deficiency is 
resolved. When necessary, post-maintenance testing is performed prior to returning 
equipment to service.  

C. Predictive Maintenance Program 

The Predictive Maintenance Program provides for periodic, proactive testing of selected 
SSCs to identify a decline in performance or in material condition. Predictive 
maintenance activities assist in assuring that SSCs continue to perform reliably and 

provide additional confidence that the SSC design functional requirements will be 
available when required. Activities include: periodic lube oil analyses on large motors 
and pumps; vibration analyses of rotating equipment; thermographic analyses of both 
mechanical and electrical SSCs to identify improper temperature conditions or electrical 
hot spots; acoustic analysis for valve leak-by or SSC leakage; and motor potential 
diagnostic testing. Deficiencies identified through the Predictive Maintenance Program 
are resolved through the Corrective Action Program.  

IV Configuration Control Program 

Manages and controls changes (procedural and equipment) to the facility to assure the 
plant configuration and practices correctly reflect the design record file and licensing 
documentation. The program includes the §50.59 change control process and the 
program for managing NRC commitments-.: 

Work Planning and Schedule 

This program provides the requirements and guidelines for planning and scheduling 
maintenance and other work activities to optimize plant operational safety, reliability and 
availability. The program addresses the planning and scheduling of the following 
activities: 

Corrective, preventive, and pre-determined (i.e., planned or repetitive) maintenance 

On-line maintenance 

Periodic testing 

Installation of design change packages 

Design Change Program 

Establishes the process for managing the preparation, implementation, and where 
necessary, the licensing of design changes to SSCs. It defines the controls necessary to 
ensure safe implementation of station design changes and provides reasonable, industrial 
level assurance that changes to the facility are implemented consistent with the
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information contained in the plant's design record file. As necessary and appropriate, 
post-modification testing is performed to determine or verify the capability of a modified 
SSC to meet specified functional design requirements and design bases before being 
placed in service.  

The design change process for RISC-2 SSCs includes a provision for assessing and 
managing the change in risk from equipment design changes.  

If spare parts are not available from the original equipment manufacturer, an engineering 
evaluation is performed to determine the applicability of alternative suppliers. The 
evaluation assesses the functional differences associated with fit, form, function, and 
conditions of service of the equipment or service being supplied.  

Procedure Program 

This element applies to technical and administrative procedures and includes the 
necessary processes to maintain procedure quality. The program further establishes the 
processes for 1) the development, review, and approval of new procedures, procedure 
revisions, procedure changes and procedure deletions, 2) review and approval of vendor 
procedures. The program is designed to assure consistency in the development of new 
procedures, and in the review and approval of procedure changes.  

_4•.43V Procurement Program 

Procurement of SSCs is controlled by administrative procedures that implement quality 
assurance program elements for procurement and materials management consistent with 
safety and power generation. These procedures provide reasonable assurance that the 
procurement specifications reflect the appropriate requirements of the design record file.  
As necessary, and consistent with the safety-significance or power production 
requirement, the program includes: vendor surveillance audits and maintenance of 
approved vendor lists, receipt inspection, materials verification activities, special 
handling and storage procedures that are consistent with the information in the design 
record file.  

The procurement specification includes engineering specifications that reflect the design 
record file requirements and include service condition parameters.
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APPENDIX D 

EVALUATION AND PROCUREMENT SPECIFICATION OF ITEMS 
IN RISC-3 AND RISC-4 APPLICATIONS PREVIOUSLY 

GOVERNED BY 10 CFR 50.49 

The application of NRC 10 CFR 50.49, Envirnmental Qualifi.a.i.n (EQ) special 
treatment requirements in the pro.urement prev;.. provides increased assurance, above 
that normally provided by industrial (licensee balance-of-plant) processes, that the safety 
functions will be satisfied under designed service conditions. Prior to theTHE §50.69 
categorization of SSCs, §50.49 requirements were applied to applicable safety-related 
SSCs and specific nonsafety-related SSCs whose failure could impact a safety-related 
function.  

Under §50.69. while special treatment requirements are applied consistent with safety 
significance to provide ineased assurance of functionality, the design bases arc nge 
changed. As, a thesult. EQ quir me.t..oo.. inuc.t .. ei fiedto be a o0 h safetyU significant.  
safety related SS: (RISC i SSGs) and spaeifie nensaReiy related, safety significant 
SSn s (RISC 2 SSCar ,) that wer-e piieviotusly the(subject of §501-19 -etrvol yt.  

Under §50.69. while special treatment requirements are applied consistent with safety 
sicnificance to provide assurance of functionality, the design bases are not changed.  
As a result, the qualification methodolofs specified by §50.49 SHOULD continue th 
be applied to hrigh safety-significant, safety-related SSCs (RISC-I SSCso and specific 
nonsafetv-related. safety-sign ifi cant SSCs (RISC-2 SSCs) that were prerViOtiSv the 
subject of §50.49 controls. However. alternative methods (i.e.. industrial level 
controls) may be applied to low safety-significant RISC-3 and RISC-4 items 
previously within the scope of §50.49 to provide sufficient confidence thiat the 
equipment will function in its designed service conditions.  

RISC-3 SSCs are not safety-significant, yet they continue to be labeled as safety
related until the design bases are changed. As such, from a licensing perspective, 
there is a need to provide a level of assurance (an industrial level) that the designed 
function will be satisfied under the designed service condition. In view of the lower 
safety significance the level of assurance can be lower than that provided for safety
related equipment. The application of industrial level controls provides the necessary 
degree of assurance for this equipment. Examples of typical elements in a licensee's 
industrial (BOP) level controls programs are provided in Appendix CA. These BOP 
industrial controls, which include design, procurement. configuration control, and 
maintenance, when coupled with engineering knowledge and operating experience, 
provide an industrial level of assurance that the equipment will function in its designed 
service conditions.  

Two of these elements in an industrial level control program are design and 
procurement. The aim of these design and procurement measures and controls is to
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assure that the design is capable of performing the required function and that the 
purchased items meet the design requirements. Qualification is the verification of 
design limited to demonstrating that the electrical equipment is capable of performing 
required functions under harsh environmental conditions ý. Adequate confidence that 
the design bases functions will be satisfied during such service conditions for RISC-3 
equipment can be achieved through an engineering evaluation, performed as part of 
the design or procurement process, combined with procurement requirements based on 
design requirements, the evaluation conclusions, and nationally recognized 
industrial/military standards. An.ther .elemf.ent is the V.re.4ntatH ma.intenane.  
pr-ogr-am.i which determines the appoprat relceetinevlseupment.  

.pe.ifieato a. .'d Replacement of RISC-3 and RISC-4 SSCs that were formerly 
subject to 10 CFR 50.49 

The p-oetrei:nent pJ-ocees; procurement process consists of three distinct, yet related 
processes-the design process, the technical evaluation process and the acceptance 
process.  

"* The design process results in a set of design requirements and parameters1 9.  

" The technical evaluation process translates the design requirements eftera into 
procurement specifications and, where necessary, forms the basis for acceptance 
criteria. From these design requirements. existing equipment i*-specification and 
from experience with procuring environmentally qualified components, licensees 
can identify the important aspects and material requirements associated with the 
providing sufficient confidence that the equipment should satisfy its design bases 
functions in its designed service environmnent.de:;igi requirements.  

* The acceptance process assures the item received conforms to requirements specified 
in the acceptance criteria or procurement document(s).  

Equipment can be replaced is change.d out on an as needed basi.. . because of wear.  
defects. or- preventative- maintenance pr-ogram consider-ations. RISC 3 equipmentcn 
be-replaed-in three ways: 

* Identical replacements, 
* Equivalent replacements, or 
* New equipment design.  

In each of these cases the equipment need not be procured from the same vendor. No 
matter- the option, the BOP indastrial controels, which include desiign, procurem~ent., 
configur-ationl control. and maintenancee, when couipled with enlgineering' knowled-ge 
and opatn xel n poid an industrial level of assurance that the equipmlent 

's Re,. Guide 1.189. Rev. I 
9 Design requirements and parameters include the service conditions, which the equipment will experience 

during operation. Service conditions include temperature. pressure. humidity, chemical effects, water 
immersion and radiation.
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will fuinction in its designed :;ervice condition. in each of theseeaes the patt need not 
be procur.ed from the same vender-. In addition, the vendor's quality program would 
not have to satisfy Appendix B to Part 50 and 10 CFR Part 21 would not be applied.  

Identical Replacement 

This refers to circumstances that involve identical design or configuration-.N 
evaluatiois neeess;ai~y. Thsuitability of tedesigii hasbenpviul 

Identical replacements may include items which have part/model number differences 
because of administrative changes, identical items purchased from alternate or sub-tier 
suppliers and items manufactured to industry standards but purchased from an 
-alternate supplier. There is no need for additional qualification documentation.  
including component test documentation, material certification or vendor audits. A
bul-a licensee may impose such additional controls on a case-by-case basis linked to 
the supplier's and equipment performance histories.  

Desig n 

The suitability of the design has been previously established.  

Procurement 

1. The procurement document should specify sufficient detail to ensure the 
replacement item is technically identical to the original. On a case-by-case basis 
and based on past procurement history with the vendor, the licensee may decide to 
contact the vendor to confirm that there has been no change to the design or 
materials, even if the part number remains the same.  

2. Receipt inspection should verify the correct item was received (e.g., check part 
number and configuration). The receipt inspection should include a review of any 
documentation requirements imposed by the purchase order.  

Ifxample 

Equivalent Replacement 

The design or configuration is not the same, yet the design is not significantly 
different.
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Design 

The suitability of the design has been established except for those areas where minor 
differences in design or configuration have been identified. AThe licensee should 
performs a technical evaluation, similar to an equivalency evaluation, consistent with 
the controls and practices for balance-of-plant equipment to assess the effect that 
differences in the design would have on the ability of the item to perform its designed 
function in its designeded service environment. There is no need for additional 
documentation, such as component test documentation, material certification or 
vendor audits, but a licensee may impose such additional controls on a case-by-case 
basis linked to the supplier's and equipment performance histories. Feor items 
determined to be equivalent, s;uitability of the des;ign iat; been previous~ly established.  

Equivalency may be established using vendor documentation, including documented 
telephone calls, documented engineering judgement, operating experience, and other 
available data sources, existing qualification reports, and existing industrial material 
data.  

Procurement 

1. The procurement document should specify sufficient detail to ensure the 
replacement item is within the evaluated differences.  

2. Receipt inspection should verify the correct item was received (e.g., check part 
number and configuration). The receipt inspection should include a review of any 
documentation requirements imposed by the purchase order.  

m...I.e 

New Eguipment Design 

The design or configuration is not the same and the licensee has determined that a 
design change package should be developed. This process shwould be used when the 
design is being changed because there are substantial design differences between the 
original item and the replacement item, or when the items do not satisfy the 
equivalency determination of the previous section.  

Design 

In these cases additional Eengineering evaluations should be performed are neeessai-y 
to establish that the design is suitable for the application. The process followed 
shwould be governed by the licensee's design change and configuration control 
procedures. New design and procurement specifications should beir-e established for 
the replacement item. The need for specific testing and validation should beis
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determined on a case-by-case basis, as determined by a licensee's engineering and 
procurement groups.  

The type and complexity of any evaluations and the need for testing should bei-s 
dependent on the severity of the environment as well as the equipment type.  

Procurement 

1. The procurement document should specify sufficient technical detail to ensure the 
replacement item meets the evaluation requirements. The need for documentation 
or supplier assessment is based on the new design specification and supplier 
performance history.  

2. Receipt inspection should verify the correct item was received and documentation 
should be reviewed against the documentation requirements of the purchase order.  

General Examples18 

The scope and details of the engineering evaluation will typically be related to the 
severitv of the environmental conditions, along with the equipment type. desired 
functions, and available performance information. For most applications, the 
environmental conditions will fall into one of the following categories: 

"* Radiation Only DBE Environment 
"* Thermal Only DBE Environment 
"* Condensing Moisture HELB (Fast Transient. Limited Thermal Energy) 
"* HELB with Significant Thermal Content 
"* LOCA/MSLB 

Radiation Only DBE Environment-this type of environment has a significant 
change in radiation conditions only. Depending on the severity of the radiation 
dose the following options should be considered: 

<10 Kilorad-no engineering evaluation is necessary to address 
environmental parameters. The radiation level is not sufficient to 
adversely affect equipment or materials. Procure and accept industrial 
equipment as described above.  

* <I Megarad-Eexclude use of Teflon and other specific 
fluorocarbon materials adversely affected by the radiation level. A 

18 (All of the examples exclude components containing electronic devices. e.g. digital. The ability of 

electronics to withstand these environments would be evaluated on a case by case basis; however, 
consideration may be possible on a class or type basis.)
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licensee should use published information on material radiation 
resistance. No other environmental issues need to be must be 
addressed. Procure and accept industrial equipment as described 
above.  

>1 Megarad-An evaluation should be performed to evaluate 
radiation capability of the materials through industry databases and 
other industry documents, where available., ..u.h as,. EPRI NIP 4172, 
Radiation Data for- Design and Qualification of Niuclear- Power- Plant 

, ,.ipmen. . 1_ If existing data is insufficient to assure acceptable 
performance, pe~f*ni. radiation testing should be performed to required 
level. No other environmental issues needni-*i be addressed. Procure 
and accept industrial equipment as described above.  

Thermal Only DBE Environment-this type of environment involves an 
increase in the operating temperature of the equipment that is significantly 
different that the operating temperature durinn normal operation. including 
anticipated operational transients. Such an increase may occur due to assumed 
unavailability of certain HVAC equipment or due to additional heat loads in a 
plant area. Depending on the severity of the temperature change the following 
options should be considered: 

" Specify equipment with appropriate temperature rating as determined 
through review of vendor documentation. Procure and accept industrial 
equipment as described above.  

" If vendor documentation does not adequately address the required 
ratings, evaluate thermal capabilities using information from industry 
databases. Procure and accept industrial equipment as described above.  

" If existing data is insufficient to assure functionality, verifyperffe 
operability at the specified temperatures using, industrial-type 
testin-.themna opera ,i ... . Procure and accept industrial 
equipment as described above.  

Condensing Moisture HELB (Fast Transient, Limited Thermal Energy)-this 
type of environment involves moderate temperature increases combined with 
condensing moisture from a short duration HELB. These conditions are 
typical for many outside containment areas that are somewhat removed from 
but communicate with HELB plant areas. Depending on the severity of the 
temperature and moisture changes. the following options should be considered: 

Evaluate susceptibility of equipment to condensing moisture. Evaluate 
moisture protection capability provided by the equipment housing.  
housing if equipment is located inside a st..u.tufe• . If equipment is 
protected from moisture and condensation drains away from the 
equipment, procure and accept industrial equipment as described 
above. Consider radiation effects as in "radiation only" DBE 
environment.
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" If directly exposed to moisture, specify sealed components or 
components designed for high humidity or water spray conditions,.  
(egý.or jungle-rated equipment). Procure and accept industrial 
equipment as described above. Consider radiation effects as in 
"radiation only" DBE environment 

• If existing data is insufficient to assure functionality. verify operability 
at the specified temperature and moisture conditions using industrial
type testing. Procure and accept industrial equipment as described 
above.  

HELB with Significant Thermal Content-this type of environment typically 
occurs in plant areas experiencing the direct effects of HELBs. Depending on 
the severity of the temperature, pressure. and moisture changes, the following 
options should be considered.  

" Evaluate susceptibility of equipment to condensing moisture. Evaluate 
the protection provided by the equipment housing.h.u... if up 
i; ... ated in;side a .. t.u.t..r. If equipment is protected from moisture 
and condensation drains away from the equipment, evaluate thermal 
capability as suggested in "thermal only" environment. Pprocure and 
accept industrial equipment as described above. Consider radiation 
effects as in "radiation only" DBE environment. Consider the:'mal 
,apability as; in "'thermaIl onl'" DBEL envirenen.  

"* If directly exposed to the HELB effects, moiPtui'e, a licensee should 
specify speHfv-sealed components designed for high humiditv or water 
spray conditions (e.g.. O-jungle-rated equipment). Procure and accept 
industrial equipment as described above. Consider radiation effects as 
in "radiation only" DBE environment. Consider thermal capability as 
in "thermal only" DBE environment.  

"• If existing data is insufficient to assure functionality. verify operability 
at the specified temperature and moisture conditions using industrial
type testing. Procure and accept industrial equipment as described 
above.  

LOCA/MSLB-this type of environment typically occurs inside primary 
containment and involves exposure to a high pressure. high temperature steam/air 
mixture combined with high levels of radiation. Depending on the severity of 
these conditions the following options should be considered.  

" Evaluate susceptibility of equipment to high pressure steam/air mixture 
and condensing moisture. If no seals are necessary, perform functional 
analysis.  

" If seals are required, specify equipment with housings acceptable for 
pressure conditions and use electrical port seals. Perform functional 
analysis.
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"* Functional analysis-evaluate effects of high pressure, high temperature 
steam/air moisture on equipment functionality. Pressurization can have a 
direct effect on function (e.g., shift of I/P devices from DBE pressure).  
Evaluate moisture. radiation and temperature effects as suggested in the 
prior categories and by thefmal capability using industry data.  

"* If existing data is insufficient to assure functionality, perform radiation.  
thennal or steam exposure. Procure and accept industrial equipment as 
described above.  

Adaitional-Specific Examples 

Identical Replacement Example #1 

The licensee classified certain outside containmnent Limitorque motorized valve 
actuators as RISC-3. Some of these actuator applications were subject to LOCA 
conditions (radiation and increased ambient temperature) and/or HELB conditions 
(steanmair mixture with minimal pressure and radiation). The existing actuators 
were qualified by Limitorque reports. The licensee reviewed the qualification 
basis for the existing actuators and determined that the design and materials of 
construction for these actuators are identical to those used for commercial 
LimitorCque SMB series actuators. Similar actuators are used in the plant's BOP 
applications. The licensee confirmed this information with the manufacturer and 
concluded that commercial SMB series actuators could be used for these 
applications.  

Identical Replacement Example #2: 

The licensee has several DC motor starters that were qualified to "DOR 

Guideline" criteria based on NSSS vendor qualification testing. For the starters 
that are now classified as RISC-3. the licensee will purchase identical replacement 
parts and units directly firom the starter manufacturer.  

Equivalent Replacement Example #1: 

The licensee classified certain inside prinmary containment air-pilot solenoid 
operated valves as RISC-3. The existing valves were nuclear-grade styles (e.g.  
ASCO. NP series). The valves were normally energized and were de-energized to 
perform their design functions during LOCA and MSLB events. The licensee 
elects to procure from the saone manufacturer commercial versions of the valves 
that have the same design characteristics but use some different materials. By 
selecting certain optional features the licensee is able to limit the differences to the 
coil and the use of nylon instead of stainless steel for one internal component. The 
scope of these differences was verified during discussions with the valve 
mantufacturer. Since the valves were de-energized to function. a failure modes and 
effects analysis determined that coil failures would not prevent adequate operation.  
The licensee also identified a qualification report of a similar ASCO commercial
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valve with the nylon component that adequately functioned during equivalent 
LOCA/MSLB conditions. The licensee concluded that these differences were 
acceptable and that the commercial valves with certain options would function 
during the design service conditions. The procurement specification required the 
optional design features and certification of the procured valves to the 
specification.  

Equivalent Replacement Example #2: 

The Core Spray Pump Motor was classified as RISC-3 in this BWR. Motor 
refurbishment includin2 an insulation system rewind was selected in lieu of motor 
replacement for this 400 horsepower motor located in the Reactor Building 
(outside primary containment). The design basis for the motor and its insulating 
system required functionality during the harsh environments associated with 
LOCA (no steam but increased ambient temperature and I 0E6 rads gamma) and 
certain Reactor Building HELBs ( 80°F peak steam/air mixture temperature with 
minimal pressure or radiation). The licensee perfornmed an evaluation of the 
proposed insulation system and concluded that there was reasonable assurance that 
the specified rewind insulation system would function under these conditions. He 
obtained a detailed list of the proposed insulating system materials from the 
commercial motor rewind shop and verified from published radiation data that 
they were all tolerant of the LOCA radiation levels. He also verified that during 
LOCA and post-LOCA operation the motor winding temperature would remain 
below the specified Class F thermal rating for the rewind system. Performance 
capability during HELB steam conditions was established by requiring the rewind 
insulating system to be designed. constructed. and tested as a commercial NEMA 
"sealed system". Such sealed systems demonstrate protection from external 
moisture by passing a NEMA-specified underwater high-potential test. He was 
also aware that motor-insulating systems with less protection had been 
successfully qualified to similar HELB conditions. In addition to other technical 
requirements. the procurement specification for the motor repair stipulated that the 
rewind must use the approved materials, was to be constructed as a NEMA sealed 
system. and must pass a NEMA sealed system high potential test. The vendor was 
required to provide certification to the technical procurement requirements and the 
sealed system test results.  

New Equipment Design Example #1: 

A post-accident monitoring pressure transmitter was located in the Auxiliary 
Building of this PWR and was required to function during the harsh steam 
conditions associated with certain HELBs in that building. The licensee elected to 
utilize a new design in lieu of identical replacement of the existing transmitter.  
Performance capability during HELB stemn conditions was achieved by:
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(1) selecting a commercial electronic transmitter whose maximum continuous 
operating temperature (1 50'F ) was slightly lower that the calculated peak 
transient temperature during the worst case HELB, 

(2) determining that during the HELB the heavy steel transmitter enclosure and 
cover provide sufficient thermal inertia to prevent the sensitive electronics 
from reaching the published maximum operating temperature, and 

(3) utilizing a conduit seal that. in conjunction with the transmitter's cover o-ring 
seals. would prevent the external HELB steam/air conditions from penetrating 
into the transmitter.  

The responsible engineer discussed the proposed design with the transmitter 
manufacturer who agreed that such a sealed transmitter should function during the 
postulated steamr/air conditions. The manufacturer provided a copy of the 
industrial testing that demonstrated performance at the maximum operating 
temperature. In addition to other technical requirements, the transmitter 
procurement specification required certification to the manufacturer's published 
specification. The conduit seal was a grommeted commercial design that. was 
rated for 500 psig and 350"F. The seal's procurement specification required 
certification to the manufacturer's published specification. The design change 
package specified the appropriate methods for installing the transmitter and seal 
including torquing requirements whenever the transmitter cover or seal were 
removed for maintenance or calibration.  

New Equipment Design Example #2: 

This licensee was experiencing operational problems with existing RISC-3 classified 
SRV discharge pressure switches and decided to replace them with a new design.  
The licensee selected a marine service explosion-proof pressure switch specially 
engineered for offshore applications and environmentally sealed against dust. water.  
oil and salt spray. The product literature indicated that seal integrity existed up to 
250'F and the unit was rated for 10 Gs shock. The licensee contacted the 
manufacturer and was provided with the materials of construction. He verified that 
the internal materials and the lead wire potting (but not the lead wires) could tolerate 
the LOCA accident gamma dose. The LOCA/HELB temperature conditions were 
also slightly higher than the published continuous operation capabilities and the 
mantufacturer had not verified sealing capability during combined high temperature 
and pressure conditions. Given the relatively short duration of temperatures above 
250TF and material specifications for the potting compound, the manufacturer 
believed the units would remain ftinction during LOCA/MSLB conditions. The 
licensee and the manufacturer agreed to modify the design to use a lead wire style 
that had been environmentally qualified per IEEE 323. They also agreed to conduct a 
high temperature. pressure steam test to verify functionality for the higher 
temperature portion (6 hours) of the LOCA/HELB. The procurement specification 
required the use of a particular wire type. the successful perfomlance during the 
steam test, a copy of the test report, and certification to the procurement specification.
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APPENDIX E 

EVALUATION AND PROCUREMENT OF ITEMS IN RISC-3 APPLICATIONS 
PREVIOUSLY GOVERNED BY APPENDIX A TO 10 CFR 100 

The application of Appendix A to 10 CFR Part 100, Seismic and Geologic Siting Criteria 
]or Nuclear Power Plants, provides increased assurance. above that provided by 
industrial standards and processes. that the safety functions will be satisfied under design 
bases conditions. Prior to the issuance of §50.69. Appendix A to Part 100 requirements 
were applied to safety-related SSCs. Under §50.69. the safety significance of eCquipment 
is evaluated by applying a blend of risk-insights, operating experience and new technical 
insights. As a result, some equipment that is labeled as safety-related can be categorized 
as low safety-significant. As such. it is acceptable to apply standard industrial level 
standards and practices to equipment categorized as low safety-significant to assure that 
the design bases functions will be satisfied. These nationally recognized standards and 
established practices include methods for the seismic qualification of equipment and the 
determination of seismic design loads.  

For low safety-significant SSCs. established industrial level practices and standards are 
used to design, procure and qualify RISC-3 equipment. Compliance with Appendix B to 
Part 50 and I OCFR Part 21 is not required because of the low safety-significance of 
RISC-3 SSCs. Alternate replacement eq uipment or equipment with new design may be 
procured from an industrial, non-Appendix B supplier. Condition monitoring and 
inspection under the preventative maintenance program provide additional assurance for 
issues such as two-over-one condition for equipment anchorage and spatial interaction.  

Seismic design requirements should be considered in the procurement process. These 
design requirements are translated into a procurement specification through a direct 
incorporation of the design requirement or via a technical evaluation that is reflected in 
the procurement specification. The design criteria and methods to assure adequacy under 
seismic loading are based on established seismic design practices and industry standards.  
such as IBC 2000. Standard balance-of-plant receipt and inspection activities should be 
performed on equipment to ensure that the equipment received satisfies the procurement 
specifications.  

The general processes used in the specification. procurement and evaluation of RISC-3 
equipment can be grouped into one of the following options: 

* Identical replacement 
* Equivalent replacement 
* Design change - new equipment or modifications
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Identical Replacement 

This refers to circumstances that involve identical design or configuration. No significant 
difference in the dynamic characteristics exists between the original and the replacement 
item. The suitability of design has been previously established and the seismic adequacy 
is maintained. No additional evaluation effort is required.  

Equivalent Replacement 

Equivalent replacement means that the design or configuration is not the same. yet it is 
not significantly different. The suitability of design has been established. The 
replacement equipment may not be dynamically similar to the original equipment. For 
such replacements, the seismic evaluation methods and acceptance criteria should be 
similar to those for safety-related, high safety-significant equipment. An evaluation 
should be performed to assess the effect that the design differences would have on the 
ability of the replacement item to perform its design function under the design basis 
seismic conditions. This evaluation may include a static or dynamic analysis (traditional 
or computer calculations), a review of test or seismic-experience data. a dynamic 
similarity or other qualitative engineering evaluation including documented enaineering 
judgement. a review of operational experience, or any combination of these elements.  
Other available data sources for performing this evaluation include previously existing 
seismic qualification reports, EPRI reports and other valid industry guidance documents.  

Design Change 

A design change with new equipment design or modification should be used when: 

* There are substantial design differences between the original and the replacement 
item.  

* The item does not satisfy the equivalency determination, 
* The item has been substantially modified or refurbished, or 
* The item is completely new, i.e.: it does not replace an existing item.  

The evaluation methods described for equivalent replacement may also be applicable to 
design changes installing new or modified equipment on a case-by-case basis. However.  
for more complex replacements mid new designs where the equivalency evaluation 
methods are either not applicable or ineffective, a licensee may use an industrial 
consensus seismic standard that establishes the equipment seismic adequacy.  

Consensus standards have been developed for industrial, non-nuclear applications in 
seismic areas. Among these are the National Earthquake Hazard Reduction Program 
(NEHRP). ASCE 7. Uniform Building Code (UBC), International Building Code (IBC).  
etc. These codes and standards have been used in the design of highly protected facilities 
and equipment. The latest revisions to these standards establish practices to determine 
the appropriate seismic loads and evaluation equipment functionality.
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Option 2 does not change the [§50.2] design bases. Appendix A to 10 CFR Part 100 
provides a detailed description of the seismic design bases. The Appendix A to Part 100 
design bases are slightly different than that prescribed in the recent revision to the codes 
and standards. As such, an interim approach has been developed for use until the 
difference between the Part 100 design bases and the codes are reconciled.  

General Approach - Application of 2000 International Building Code (IBC) 

The IBC is one of the more recent codes and is suppoiled bv Building Association Code 
Administrators (BOCA), International Conference of Building Officials (ICBO) and 
Southern Building Code Congress International, Inc. (SBCCI). The current version of 
the code meets the intent of Appendix A to 10 CFR. Part 100 and explicitly addresses 
functionality as reflected by the use of a component importance factor. I.• ranging from 1 
to 1.5, in the calculation of seismic design force and the inclusion of equipment specific 
characteristics required to maintain functionality. For life-safety components required to 
function after an earthquake or for components containing hazardous material, the value 
of IL is 1.5. This value of 1.5 should be assigned to applicable RISC-3 items of 
equipment when performing evaluations using the IBC.  

The design basis input motions using the IBC could result in different seismic input 
motions at a specific location in a nuclear plant than those based on the plant's licensing 
basis in-structure response spectra. Thus. this interim approach follows the IBC with the 
exception of maintaining the design basis ground and in-structure response spectra and 
anchorage evaluation criteria. As a result, design basis floor seismic loads should be used 
in anchorage and structural load path evaluations.  

Interim approach 

Input Loads and Seismic Forces 

The IBC describes maximum considered earthquake hazard ground motions for various 
regions, site-class definitions t rock, soil etc.) and mapped spectral response accelerations 
at different periods. It provides a procedure to develop a general design response 
spectrum curve and site specific procedure for determining ground motion acceleration.  
Using this information and the height in structure at the point of attachment of the 
component, equations are provided in the code to calculate seismic forces.  

The seismic forces may be calculated using an alternative method. The parameters 
related to the TBC-based design spectral response acceleration and height in structure in 
the calculation of seismic force are substituted by plant-specific licensing basis spectral 
parameters at the building and location where the equipment is mounted. The IBC 
equations take into account a component amplification factor (varying from 1.0 to 2.5) 
and a component response modification factor (varying from 1.0 to 5.0), which are used 
in accordance with the code.
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Equipment Anchorage 

In performing equipment anchorage calculations. plant's licensing basis in-structure 
response spectra are used as seismic input rather than the spectral parameters defined in 
IBC. The acceptance criteria, factors of safety etc. for anchorage calculation are also in 
accordance with the plant's licensing basis for safety-related equipment.  

Equipment Load Path, Attachments and Supports 

For internal load path analyses where necessary, and for the analyses of attachments to 
equipment support, the plant's licensing basis in-structure response spectra are used as 
seismic input. In addition to the cZaculation of lateral forces, other guidance and criteria 
frorn the code. including consideration of specific equipment caveats provided in the 
code should be followed. The interim approach utilizes equations for calculating seismic 
forces and other guidance and criteria from the IBC, whereas the input loads (i.e.. in
structure response spectra) are based on the plant's licensing basis.  

The approach uses a combination of elements from the IBC (most recent national 
consensus standard) and the plant's seismic design basis. A comparative review should 
be perfornted of the design response spectra and in-structure amplified response spectra 
parameters in the IBC code at regions in the US with the highest seismic ground response 
spectra and in-structure amplified response spectra. Such a review assures that the use of 
IBC code's equations, functionality caveats and other criteria are consistent and 
appropriate when combined with the input loads ind spectra from sources outside of the 
IBC code (i.e.. the plant's design basis).  

Table E- I provides a summary of the interim approach.  

General Pilot Plant Example 

For one of the lead/pilot plants. the ground and in-structure response spectra at these high 
seismic regions from the IBC were compared to the plant specific design bases spectra.  
The spectra from the IBC at these high seismic regions are significantly higher than the 
corresponding licensing basis ground and in-structure response spectra for the lead 
nuclear plant in the entire frequency range. Based on the margins in this comparison, a 
similar conclusion is expected for other US nuclear plants. Since the IBC equations and 
other guidance and criteria are applicable to all US regions. including regions with the 
highest spectra, it follows that the use of seismic input or in-structure response spectra 
from the plant's licensing basis will not invalidate the code criteria or guidance.
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Table E-1 
Summary of Interim Seismic Approach for RISC-3 SSCs

Elements of Seismic Review Interim RISC 3 
Process Seismic Approach 

AnchoragM Design Basis Loads and Allowables: IBC 
Caveats (.g._ n~o fr icLion ci pnA 

Seismic Forces and Djiplacements Hgvher of Desinm Basis and IBC Loads: IBC 
Equations and Criteria* 

Equipment Critical Structural Hiaher of Desiem Basis and IBC Loads: IBC 

Components/ Load Path Caveats. Criteria & Allowables*: 

Equipment Attachments and Higher of Design Basis and IBC Loads: IBC 

Supports Caveats. Criteria & Allowables* (e.g.. externally 
attached items, cable trays etc.) 

Functionalt.ty IBC Caveats & Restrictions 5 * 

Interaction 14h of Design _Basis and IBC Loads: IBC 
Caveats & Criteria* 

*IBC equations are slightly modified to eliminate duplication of amplification of ground spectra at a 

specific height in the structure, if design-basis in-structure response spectra dISRS) are used. since any 

amplification through the structure is addressed by them.  
* * Use of a component importance factor L of 1.5 for all RISC-3 items of eCquipment confirms 

functionality following a seismic event.

Specific Example 

Later
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