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	Felix M. Killar, Jr.

DIRECTOR, 

Material Licensee Programs

Direct Line 202.739.8126

Internet fmk@nei.org


November 16, 2000

Mr. Michael F. Weber

Director, Division of Fuel Cycle Safety and Safeguards

Office of Nuclear Material Safety and Safeguards

U.S. Nuclear Regulatory Commission

Washington, D.C.  20555-0001

REFERENCE:
Revision of Draft Standard Review Plan (SRP) for the Review of a License Application for a Fuel Cycle Facility Chapter 3: “Integrated Safety Analysis (ISA)” (NUREG-1520)

Dear Mr. Weber:

The Nuclear Energy Institute (NEI)

 and its fuel cycle facility licensee members have carefully reviewed the revision of draft SRP Chapter 3 ‘Integrated Safety Analysis (ISA)’ that was posted on the NRC Web Page on September 29, 2000.  This latest staff revision was undertaken to change the focus of the chapter from providing guidance on the review of an ISA to providing guidance on evaluating ISA programmatic commitments (or the ISA Approach) and the ISA Summary.

NEI concurs with the need for a substantive and major revision to Chapter 3.  This chapter should provide guidance to the staff in evaluating the two applicant (or licensee) submissions that must be approved by the NRC.  These are the ISA Approach, which outlines an approach and schedule for conducting an ISA, and the ISA Summary.  As the ISA is neither submitted to, nor approved by, the NRC, the need to incorporate into Chapter 3 guidance similar to that provided in NUREG-1513 (‘Integrated Safety Analysis Guidance Document’) on the content of an ISA no longer exists.  Unfortunately, the staff’s latest revision of Chapter 3 still retains many instances of guidance appropriate to evaluating an ISA.  While the ISA Approach submission will certainly include licensee commitments, the language in the staff’s revision must be tightened up and clarified to state what must be approved (ISA Approach submission).  Chapter 3 remains highly verbose and repetitive and fails to provide clear, objective guidance to the reviewer on what must be assessed.

There is no need for Appendix A (‘Example Procedure for Risk Evaluation’) to remain in Chapter 3.  This appendix provides useful and informative guidance to a license applicant in the preparation of an ISA risk analysis and is appropriate for inclusion in NUREG-1513.  However, as it provides little information specific to an ISA Summary, it should be removed from this chapter for simplicity and clarity.  As you are aware, NEI and its industry members have prepared a guidance document entitled ‘Industry Guidance Document for Preparation of an ISA Summary’.  This document, which has benefited from several rounds of constructive reviews by the NRC staff, was written to provide a license applicant with clear guidance on the structure, format and content of an ISA Summary.  We have incorporated the guidance provided by this document into the ‘Areas of Review’ and ‘Acceptance Criteria’ sections of Chapter 3.  The NRC may wish to cite this industry guidance document in the References section (§3.7) of Chapter 3.  

We are particularly concerned with the method advocated in Chapter 3 (§3.4.3.2 (7)) to develop quantitative estimates of the likelihood of an accident sequence.  The endorsed method requires quantitative estimates to be based upon performance goals for the entire fuel cycle industry.  In direct contrast to this requirement, Chapter 3 endorses estimation of an accident’s qualitative likelihood by considering just the reliability and availability characteristics of items relied on for safety (IROFS) and sound engineering judgement.  The two likelihood estimation methods are diametrically opposed to one another.  Rather than be burdened with an unnecessarily strict and small quantitative likelihood (e.g. 10-5), whose value is dependent on the number of potential industry accidents (arbitrarily assumed to be 1,000, although it could be several orders of magnitude different depending on, for example, the definition of ‘accident’ and the complexity of new advanced uranium enrichment and/or mixed oxide fuel plants licensed under Part 70), the number of fuel cycle licensees, and the diversity of their processes, a licensee will naturally favor use of qualitative likelihood standards.  NEI recommends that the choice of a likelihood estimation method remain the prerogative of the licensee and that any quantitative estimates be based solely on available performance data for the IROFS in the manner in which it is used at the facility.  Relating the likelihood of an accident to industry-wide performance goals is simply unsound. 

NEI has rewritten Chapter 3 using the same structure, format and approach adopted in our October 13, 2000 revision of SRP Chapter 11 (‘Management Measures’).  The chapter is structured clearly to provide distinct and separate guidance for assessing the ISA Approach and ISA Summary submissions.  Acceptance Criteria (§3.4.3) are clearly divided into ‘commitments’, ’program core elements’, and, for the ISA Approach submission, ‘schedule’.  Rather than attempting detailed paragraph-by-paragraph analysis of the staff’s revision of Chapter 3, removal of repetitive and unnecessary text and recasting the chapter into the Chapter 11 mould, NEI decided that a complete revision of the chapter would be a more expeditious approach to resolving our outstanding concerns.  Industry’s revision focuses the reviewer on examination of applicant commitments and the principles and core elements of programs to either conduct an ISA or prepare an ISA Summary rather than on detailed prescriptive requirements.

Industry recommends adoption of NEI’s revision to Chapters 3 and 11.  Focusing the staff’s review on important issues, such as applicant commitments and programs, methods and policies to conduct the ISA and to prepare the ISA Summary, is highly preferable to bogging down the staff in exhaustive examination of detailed information of minor safety significance.  Industry’s approach to revising Chapter 3 is consistent with the tenets for risk-informed, performance-based regulation developed in SECY-98-300 (‘Options for Risk-Informing NRC Requirements’).  The increased clarity and simplicity of the attached rewrite of Chapter 3 should facilitate and expedite staff reviews of ISA Approach and ISA Summary submissions.  Removal of the appendix and its incorporation into NUREG-1513 further simplifies Chapter 3 and consolidates licensee guidance into one source document. 

We should be pleased to discuss specific revisions with you and to answer any questions that you may have.

Sincerely,
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Felix M. Killar, Jr.
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3.0
INTEGRATED SAFETY ANALYSIS  (ISA)

3.1
PURPOSE OF REVIEWtc \l1 "3.1
PURPOSE OF REVIEW
An Integrated Safety Analysis (ISA) identifies potential accident sequences in the facility’s operations, designates items relied on for safety (IROFS) to either prevent such accidents or mitigate their consequences to an acceptable level and describes management measures to provide reasonable assurance of the availability and reliability of IROFS.  Applicants for new licenses and persons holding Part 70 licenses on September 18, 2000 must conduct ISAs.

An applicant for a new license must perform an ISA and submit a summary of it – referred to as an ‘ISA Summary’ – to the NRC for approval.  The ISA Summary principally differs from the ISA by focusing on higher risk accident sequences whose consequences could exceed the performance criteria of 10 CFR 70.61.  Existing licensees must submit by April 18, 2001 a program and schedule to complete an ISA on their operating facilities.  ISA Summaries for existing licensed facilities must be presented, generally by October 18, 2004, to the NRC for approval.  Existing licensees must also correct by this same deadline (unless granted an extension by the NRC) any unacceptable performance deficiencies in safety controls (or systems) that are designated in the ISA to be IROFS.

The NRC neither receives nor approves the applicant’s (or licensee’s) ISA.  The ISA and supporting documentation (such as piping and instrumentation diagrams, criticality safety analyses, dose calculations, process safety information and ISA worksheets) are, instead, maintained at facility.  The NRC does, however, review and approve the applicant’s ISA Summary which, although not part of the license application, is placed on the public docket.  Neither the ISA nor ISA Summary are incorporated as parts of the license.

This chapter provides guidance for staff review of the following applicant submissions:


ISA Approach

Guidance in the review of programs submitted by existing licensees to conduct ISAs of their facilities and to correct any identified unacceptable performance deficiencies in designated IROFS (10 CFR 70.62(c)(3)(i))


ISA Summary

Guidance in the review of ISA Summaries submitted by both applicants for a new license and existing licensees (10 CFR 70.62(c)(3(ii) and 70.65))

Reviews of ‘ISA Approach’ submissions must confirm the adequacy of the licensee’s commitments and programs to conduct an ISA.  The review must also approve the schedule proposed by the licensee for completing the ISA and the ISA Summary and for remedying any IROFS’ unacceptable performance deficiencies, either by the October 18, 2004 or by an extension to this deadline approved by the NRC.

Reviews of ‘ISA Summary’ submissions must confirm that the ISA Summaries meet the regulatory requirements of 10 CFR 70.65 and, specifically, that suitable IROFS and management measures have been designated for higher risk accident sequences and that programmatic commitments to maintain the ISA and ISA Summary are acceptable.  An applicant may submit for NRC approval one ISA Summary for the entire facility or multiple ISA Summaries for individual processes (or groups of processes) in the facility as they are completed.

3.2
RESPONSIBILITY FOR REVIEWtc \l1 "3.2
RESPONSIBILITY FOR REVIEW
Primary:
Assigned staff licensing reviewer

Secondary:
Technical specialists in specific areas, and Project Manager

Supporting:
Fuel Facility Inspection Staff

3.3
AREAS OF REVIEW

This section describes the scope of each review and briefly outlines the specific commitments and program core elements that need to be examined by each technical reviewer.

3.3.1
ISA Approach

Review of an ISA Approach submission requires examination of both the applicant’s program to conduct an ISA and the schedule for its completion.  The need to obtain NRC pre-approval of the ISA approach means that the staff will primarily be evaluating commitments made by the applicant in areas such as: selection of appropriate ISA methodologies, engagement of a suitably qualified ISA team and maintenance of ISA and process safety information.  The review will encompass examination of the core elements of programs to conduct the ISA.  The NRC staff reviewers must also confirm that the schedule of proposed activities is realistic and that completion of the ISA and ISA Summary by the October 18, 2004 deadline is reasonable.  Finally, the staff must review the applicant’s commitments to remedy any unacceptable performance deficiencies in safety controls (or systems) designated in the ISA to be IROFS.  If required, the staff will evaluate requests to extend the completion deadline for such remedies beyond October 18, 2004 considering site specific factors, imposition of compensatory measures to assure the continued safe operation of the facility and the technical feasibility of completing the remedies by October 18, 2004.

3.3.2
ISA Summary

Review of an ISA Summary is undertaken to confirm that an ISA of appropriate complexity and detail has been conducted for the facility.  The review will ensure that the applicant has addressed each topic listed in 10 CFR 70.65(b), including, for example, general facility information, descriptions of analyzed processes, ISA methodologies, individuals who performed the ISA and designated IROFS for accident sequences that could exceed the performance requirements of 10 CFR 70.61.  By reviewing the ISA Summary the staff will be indirectly assessing the adequacy of the facility’s ISA.  Areas of technical review for the ISA Summary will include examination of hazard analyses, internal and external initiating events, accident sequences, accident risk assessment and ranking, and the designation and safety-grading (if applicable) of IROFS and their complementary management measures.  The review will also confirm that commitments made by the applicant to keep the ISA and ISA Summary current and accurate are acceptable.

3.4

ACCEPTANCE CRITERIAtc \l1 "3.4

ACCEPTANCE CRITERIA
This section describes criteria that the reviewer can apply to determine the acceptability of the information presented in the ISA Approach and ISA Summary submissions for specific areas of review outlined in Section 3.3.

3.4.1
Regulatory Requirementstc \l2 "3.4.1
Regulatory Requirements
The requirement to perform an ISA is specified in 10 CFR 70.62 and the topics to be addressed in the ISA are specified in 10 CFR 70.62(c).  The requirements for an existing licensee to submit an ISA Approach to the NRC for approval by April 18, 2001 and to complete the ISA, remedy unacceptable performance deficiencies and submit an ISA Summary for NRC approval, generally by October 18, 2004, are stated in 10 CFR 70.62(c)(3)(i) and 10 CFR 70.62(c)(3)(ii), respectively.  Criteria for approval of an ISA Summary for a new license application and for existing licensees are specified, respectively, in 10 CFR 70.66(a) and 70.66(b) and (c).

10 CFR 70.72 directs licensees to establish configuration management systems to keep the facility safety program (including the ISA, ISA documentation, ISA Summary, process safety information and management measures) current.  The contents of the ISA Summary are specified in 10 CFR 70.65(b).

3.4.2
Regulatory Guidancetc \l2 "3.4.2
Regulatory Guidance
U.S. Nuclear Regulatory Commission, “Integrated Safety Analysis Guidance Document" NUREG-1513

U.S. Nuclear Regulatory Commission, “Nuclear Fuel Cycle Accident Analysis Handbook" NUREG/CR-6410 (March 1998)

3.4.3
Regulatory Acceptance Criteria

3.4.3.1
ISA Approach

The ISA Approach submission should be acceptable if it satisfies the following criteria:

(1) Commitments:

(i) the applicant commits to perform an ISA on all facility processes
 in which licensed material is handled

(ii) the applicant commits to prepare an ISA that meets the regulatory requirements of 10 CFR 70.62(c)

(iii) the applicant commits to using up-to-date process safety, design basis and supporting engineering analyses in preparing the ISA

(iv) the applicant commits to correcting all IROFS unacceptable performance deficiencies identified in the ISA by October 18, 2004 (or by an extension date authorized by the NRC)

(v) the applicant commits to implement all designated IROFS and their supporting management measures

(vi) the applicant commits to designate sufficient IROFS and supporting management measures to assure an adequate margin of safety for credible, abnormal events

(vii) the applicant commits to compile and maintain an up-to-date database of process safety information

(viii) the applicant commits to design and implement a facility change process consistent with the requirements of 10 CFR 70.72 and to use this process to evaluate changes to the facility or its processes within the ISA framework, to designate and implement new or additional IROFS and supporting management measures, to update the ISA and ISA Summary, as needed, and to report such changes to the NRC in accordance with the requirements of 10 CFR 70.72(d)(1) 

(ix) the applicant commits to maintain the ISA and ISA Summary current and accurate

(2) ISA Approach Description and Core Elements:

(i) the applicant describes the proposed ISA methodology.  The applicant should describe specific approaches used to identify processes to be analyzed, to identify hazards (e.g. chemical, fire, licensed material), to conduct a process hazard analysis, to construct and evaluate accident sequences that could result from such hazards, to characterize and rank the risks posed by such accident sequences (likelihood and consequence), to designate IROFS, to select and apply management measures and, if applicable, grade safety programs commensurate with the reduction of risk attributed to an IROFS (or system of IROFS)

(ii) the applicant describes the qualifications and experience of the individuals (or of the team) who performed the ISA

(iii) the applicant describes methods to document and implement the results of the ISA

(iv) the applicant describes management measures applicable to each IROFS and how such management measures will support achievement of the performance requirements of 10 CFR 70.61

(v) the applicant describes the approach and methods to remedy unacceptable performance deficiencies in safety controls (or systems of controls) designated as IROFS in the ISA Summary

(vi) the applicant describes procedures to compile up-to-date process safety information, including records of changes made to IROFS.  Information to be included in this database includes: (i) hazards of all materials used or produced in the process (including chemical and physical properties such as are included in Material Safety Data Sheets [meeting the requirements of 10 CFR 1910.1200(g)], (ii) process technology information (e.g. process flow diagrams, outline of process chemistry, safe upper and lower limits for controlled parameters and evaluation of the health and safety consequences of process deviations), and (iii) equipment used in the process (e.g. materials of construction, design bases and codes, safety systems (e.g. interlocks, detection or suppression systems), ventilation, PI&Ds, etc.)

(vii) the applicant describes how the ISA and ISA Summary will be kept up-to-date by means of a Configuration Management System designed to be consistent with the requirements of 10 CFR 70.72(a).  The applicant should describe how proposed changes to the facility or its processes will be evaluated by the facility’s ISA methodology and how the facility change process (10 CFR 70.72) will be implemented.  If a proposed change results in a new type of accident sequence (e.g. different initiating event, significant changes in the consequences) or increases the risk of a previously analyzed accident sequence within the context of 10 CFR 70.61, the applicant should describe how the adequacy of existing IROFS and supporting management measures will be evaluated and how the need for any new or additional IROFS and supporting management measures will be fulfilled.  The applicant should describe how any changes to the facility or its processes will be reported to the NRC and how the ISA, ISA Summary and affected on-site documentation will be promptly updated. 

(3) Program Schedule:

(i) the applicant outlines a schedule (at an appropriate level of detail) that illustrates when each component of the ISA will be conducted (e.g. schedule for performing an ISA of each process) and that demonstrates the feasibility of completing the entire ISA and ISA Summary by October 18, 2004

(ii) the applicant outlines a schedule for correcting by October 18, 2004 all IROFS’ unacceptable performance deficiencies.  If the applicant requests an extension beyond the October 18, 2004 deadline to complete such modifications, the applicant shall explain why the extension is needed and describe what compensatory measures shall be established in order to provide reasonable assurance of the continued safe operation of the facility until all modifications are completed.

3.4.3.2
ISA Summary

The principal objective of the review of the ISA Summary, as stated in 10 CFR 70.65(b)(4), is “…to demonstrate the licensee’s compliance with the performance requirements of 10 CFR 70.61”.  Such compliance is established through performance of an ISA and by consideration of information provided in the ISA Summary in answer to six questions:

(1)  have all hazards for each process been identified?

(2)  have all credible accident sequences based on such hazards been identified?

(3)  have the consequences of each accident sequence (e.g. doses, chemical exposures, nuclear criticalities) been correctly characterized?

(4)  has the likelihood of each accident sequence been established consistent with an acceptable ISA methodology?

(5)  have appropriate IROFS been designated so that:

· credible high-consequence accident sequences are highly unlikely, and

· credible intermediate-consequence accident sequences are unlikely?

(6)  have management measures been identified for each IROFS to provide reasonable assurance of the availability and reliability of the IROFS when it is needed?

The ISA Summary submission should be acceptable if it provides information at an appropriate level of detail on the following four categories:

(1) Commitments:

(i) the applicant commits to maintain the ISA Summary accurate and up-to-date

(ii) the applicant commits to promptly report changes to the ISA Summary in accordance with the reporting requirements of 10 CFR 70.72(d)

(2) General Facility Information:

(i) Facility Description: information should be included on facility features that could affect potential accidents and the reliability and availability of IROFS.  The applicant should provide information on the facility location, facility design, the location and arrangement of buildings and the distance from site boundary to nearest residents.  The facility description can reference and build upon information provided in Chapter 1 of the license application (NUREG-1520, Chapter 1, General Information)

(ii) Site Description: information on factors that could affect facility safety, such as natural phenomena, transport corridors and nearby industrial operations, should be included.  The geographical setting, regional demographic information and susceptibility to natural phenomena, including meteorology (e.g., high winds and tornadoes), flood potential (e.g. 100 year flood potential based on U.S. Army Corps of Engineers flood plain maps) and seismology (e.g. maximum earthquake magnitude, peak ground acceleration and return period expected at the site) should be detailed.  Characterization of natural phenomena should identify all design basis natural events, identify which events are considered incredible and which events could occur without adversely affecting safety.  The site description can reference and build upon the general information provided in Chapter 1 of the license application (NUREG-1520, Chapter 1, General Information).

(iii) ISA Method(s): a summary of the method(s) and analytical techniques used to conduct the ISA for each facility process should be presented.  For each ISA method the following information should be provided:

Hazard Identification: description of the criteria to identify hazards, including a list of hazardous materials (flammable, toxic, fissile, radioactive) and conditions that could result in hazardous situations (e.g. loss of containment) and potential interactions of such hazardous materials

Process Hazard Analysis Method: a description of the methods to evaluate all identified hazards (and their potential interactions), identify all safety-significant, credible accident sequences, consider all modes of operation (startup, normal operation, shutdown, maintenance), examine hazards resulting from process deviations and credible initiating events external and internal to the facility (including human errors), and consider common mode failures and system interactions for systems protected by double contingency.  If analysis methods described in NUREG-1513 ('ISA Integrated Safety Analysis Guidance Document') were used, only reference need be made to those that were chosen.  Detailed method descriptions are not required in this case.

Consequence Analysis Method: a description of the method used to assess and classify the consequences of an accident sequence with reference to the classification criteria of 10 CFR 70.61.  Quantitative analyses should be consistent with the approaches described in NUREG/CR-6410 (‘Nuclear Fuel Cycle Facility Accident Analysis Handbook’ (March 1998)).

Likelihood Analysis Method: a description of how the likelihood of an accident sequence is classified to be ‘unlikely’, ‘highly unlikely’ or neither of the above. The methodology should invoke objective criteria including assessment of the preventive or mitigative features of designated IROFS that take into account factors such as redundancy, independence and the type of safety control (engineered or administrative) designated for the sequence.  

(iv) ISA Team: the composition and qualifications of the team(s) that conducted the ISA.  The areas of technical expertise of ISA team members (e.g. hazard analysis, process design, radiation safety, etc.) should be stated along with the team’s experience and qualifications in conducting ISAs.  Team members should possess experience in process design and have experience in those safety disciplines relevant to identified process hazards including, for example, radiation safety, nuclear criticality safety, fire protection and chemical safety.

(v) Quantitative Standards: quantitative standards used in the ISA to assess consequences from acute chemical exposure to licensed material or hazardous chemicals
,3 incident to the processing of licensed material. The standards should be conservatively selected and be appropriate to the exposure conditions cited in 10 CFR 70.61(b)(4) and (c)(4).  Actual values selected for each chemical should be tabulated and the source(s) for each standard should be cited.  If an exposure standard is not available for a chemical exposure, the applicant should explain the methodology used to develop the proposed standard and provide supporting scientific and dose modeling data.

(vi) Definition of Likelihood Terms: definitions of the terms ‘credible’, ‘unlikely’ and ‘highly unlikely’ as they were used in the ISA.  Either qualitative or quantitative definitions may be used.

‘Credible’: an accident sequence is ‘credible’ if there exists some non-negligible likelihood that it will occur.  Credible accident sequences whose consequences could exceed the performance requirements of 10 CFR 70.61 must be controlled to be ‘unlikely’ or ‘highly unlikely’.  Any accident sequence for which an IROFS (or system of IROFS) is relied on to prevent its occurrence is necessarily ‘credible’ as the IROFS may fail or be rendered ineffective.  An accident sequence is not credible’ if: (i) it is a process deviation that consists of a sequence of many unlikely human actions or errors for which there is no reason or motive (and that has never actually happened at a fuel cycle facility), (ii) is a process deviation for which there is a convincing argument, based upon physical laws, that it is not possible or is unquestionably extremely unlikely, or (iii) its likelihood is negligible or sufficiently low that, considering the consequences, the addition to total risk is small.

‘Unlikely’ and ‘Highly Unlikely’: definitions for these terms must be based on objective, specific and identifiable characteristics of the process design rather than on subjective judgements of adequacy.  They must permit different analysts to consistently and reproducibly classify the likelihood of an accident as ‘likely’, ’unlikely’, or neither.

The likelihood of an accident sequence will primarily depend on three factors:

(1) IROFS Reliability and Availability Qualities: reliability and availability qualities of an IROFS such as redundancy, independence and its type (engineered or administrative)

(2) IROFS Performance Data: actual plant performance of an IROFS (e.g. record of failures), the observed frequency of initiating events and the reliability of administrative control procedures

(3) Engineering Judgement: informed engineering judgement of the experts who performed the ISA

These factors, either individually or together, can be used to establish the likelihood of occurrence of an accident sequence.  Reliability and availability qualities that can be used to establish accident sequence likelihood include, for example:

· degree to which a safety margin afforded by the IROFS exceeds process variation and uncertainty

· diversity and types of IROFS (passive engineered, active engineered, enhanced administrative, administrative)

· safety grading of IROFS’ supporting management measures

· IROFS failure modes, such as fail-safe, monitored, self-announcing (actual performance data, if available, from plant operations should be used)

· frequency with which the IROFS is required to perform (‘demand rates’) (actual performance data, if available, from plant operations should be used)

· IROFS failure rates (actual performance data of IROFS and information on human performance, if available, from plant operations should be used)

· redundancy of a single IROFS (or system of IROFS)

· degree of independence of IROFS (or system of IROFS)

· IROFS susceptibility to common cause failure

· incorporation of defense-in-depth design features into IROFS (or systems of IROFS)

· IROFS surveillance frequency (to limit the time interval during which an undetected failed condition could exist)

Examples of how these reliability and availability qualities can be used to evaluate likelihood of accident sequences follow.  For example, knowing the value to which down time is limited by surveillance can indicate that a system’s availability is extremely high.  For redundant systems, such high availability can virtually preclude concurrent independent failures of the multiple controls. Similarly, a single high reliability IROFS, such as an engineered hardware control with a high grade of applicable management measures, could be considered to be ‘unlikely’ to fail.  Systems relying on administrative controls would normally have to make use of enhancing qualities such as large safety margins and redundancy in order to qualify as ‘unlikely’ to fail.  A single simple administrative control, regularly challenged, without any special safety margin or enhancement, where a single simple error would lead to an accident, would not qualify as ‘unlikely’ to fail.

The likelihood of occurrence of an accident sequence can be expressed by means of quantitative definitions.  Quantitative data are feasible when objective quantitative reliability and availability data exist for an IROFS.  For example, an IROFS demonstrated to fail less than once every 100 years may facilitate classification of an accident sequence as ‘highly unlikely’, whereas an IROFS that is known to potentially fail once every two years could not by itself support classification of the accident sequence as ‘unlikely.’

(vii) Hazards Analyzed: descriptions of the types of hazards analyzed for each process (including any unique or specific hazards).  Hazards that could cause an accident whose consequences could exceed the performance requirements of 10 CFR 70.61 should be identified.  If the on-site inventories or conditions of storage or use of a hazardous material could not credibly cause an accident exceeding the 10 CFR 70.61 performance requirements, then the hazard can be excluded.  Note that the maximum inventory level used to disqualify the hazardous material from further analysis may itself constitute an IROFS.

(viii) Criticality Monitoring and Alarms: information and programmatic commitments must be provided, most likely through reference to Chapter 5 of the license application 'Nuclear Criticality Safety', that demonstrate compliance with provisions of 10 CFR 70.24.

(ix) Baseline Design Criteria (BDC): if the license application is for a new facility or a new process at an existing facility (that requires a license amendment under 10 CFR 70.72), the ISA Summary must document how the BDC of 10 CFR 70.64 were incorporated into the process design.  Methods, data and results of analyses showing compliance with the BDC should be given for individual processes and structures.

. 

(3) Process-Specific Information:

(i) Processes Analyzed: a tabulation of all processes analyzed in the ISA should be provided.  Processes should be described at the systems level, but in sufficient detail to explain the theory of operation, to permit an understanding of hazards and risks of potential accidents and to document how any designated IROFS prevent the process conditions from exceeding the performance requirements of 10 CFR 70.61.  For each process information on the following topics should be provided: 

· basic process function and theory of operation

· process design, equipment and instrumentation

· process operating ranges and limits for process variables (e.g. flow, temperature, compositions) that are controlled by IROFS to ensure safe operation of the process

· description of the function and operation of major process components  

This tabulation can be presented using a 'top-down' approach:

· Facility: the top level of detailed analysis would the cover the facility and apply, for example, to a facility with limited operations, such as rod loading and assembly completion

· Building: the next level of detail would be on the building level.  This application would be for a facility that has multiple buildings that have a limited number of processes in each

· Product Line: the next level of detail would be by product line.  This application would be for a facility that has several product lines, such as conversion of UF6 to UO2 powder, scrap recovery, or a powder-to-pellet operation

· Sub-Process:  the lowest detailed level would be a specific sub-process in a product line or building.  Examples would include pelleting, dissolving uranium-bearing scrap, or packaging for shipment

· Combined Approach: combining different levels of detail is acceptable.  For example, one analysis could  be adequate for capturing the hazards in a building that includes just a few processes.  However, an adjacent building may require a product line analysis with a specific sub-process analysis.

For each process analyzed and presented in the ISA Summary a narrative process description accompanied by a simple block flow diagram may be provided.  A logic diagram or fault tree incorporating the process and each designated IROFS could also be used.  Information on the chemical and physical transformations that occur in the process should be stated.

(ii) General Types of Accident Sequences: general types of accident sequences that were identified in the ISA for each process.  Accident sequences can be grouped in one of several ways, such as having the same initiating event, experiencing failure of the same IROFS, resulting in the same type and severity of consequences, etc.  For example, several processes each having a set of functionally identical IROFS can be considered the same ‘type’ of accident sequence and need only to be listed and described once.  For simplicity, the applicant may describe the general principles of use of a particular safety control (e.g. geometry control, concentration control), and supplement this description with additional detailed information for a specific application of the safety control, if required.

Thus, accidents having characteristics that all fall in the same categories can be grouped as a single type of accident if, for example:

· the initiating events have the same effect on the system

· they all consist of failures of the same type of IROFS

· they all result in violation of the safety limit on the same parameter, and

· they all result in the same type and severity level of consequences

(iii) Process Risk Assessment: the results of the risk assessment performed for each process.  The following information should be provided:

· consequences for each uncontrolled general type of accident sequence 

· comparison of the consequences to the performance requirements of 10 CFR 70.61 and designation of each as a 'high consequence event' (10 CFR 70.61(b)), an 'intermediate consequence event' (10 CFR 70.61(c)) or an event of no regulatory concern (low consequence event)

· likelihood of occurrence of each general type of accident sequence, expressed in terms of the definitions of credible, unlikely and highly unlikely 

· classification of the mitigated (i.e. controlled) risk of each general type of accident sequence

(4) IROFS 

(i) IROFS: a description should be provided of all IROFS designated for each general type of accident sequence.  The description should identify the essential features of the item, the safety parameter that it controls and, for administrative control IROFS, the nature of the action(s) to be performed (or prohibited).  The characteristics of the IROFS’ preventive, mitigative or other safety function should be described and the assumptions and conditions under which the IROFS is relied upon to support compliance with the performance requirements of 10 CFR 70.61 should be noted.  Classification of each IROFS by type (passive engineered, active engineered, augmented administrative, administrative) should be provided and, if applicable, an explanation of how such IROFS were graded according to their safety-importance.  

(ii) Sole IROFS: a tabulation of IROFS that are the sole item preventing or mitigating an accident sequence classified as a high-consequence event (10 CFR 70.61(b)) or an intermediate-consequence event (10 CFR 70.61(c)) should be prepared.  The ‘Sole IROFS’ list will be a sub-set of the comprehensive list of IROFS noted in (ii) above.

(iii) Management Measures: a description of those management measures to be applied to each IROFS should be provided and, if such measures were graded in accordance with the safety significance of the IROFS, how such grading was performed.  For simplicity, the applicant may wish to outline the general features and principal elements of a management measure (e.g. worker training) and provide additional information for specific applications, if required.  Similarly, the applicant may wish to outline levels of management measure grading and discuss application to specific IROFS with supplement information.  For example, application of the Preventive Maintenance management measure may be at a high (e.g. daily), intermediate (e.g. monthly) or low (e.g. annual) frequency depending on the importance to safety of the IROFS.  

The description should identify the core elements of the management measure that will be applied to the IROFS and outline how parameters for each will be established.  For example, application of the surveillance/monitoring element of the maintenance management measure should include a description of how the frequency of surveillance will be established (e.g. based upon known failure frequency, engineering judgement, type of IROFS and its importance to safety, incorporation of fail-safe mechanism, etc.).  For most batch operations, the frequency of application (and consequently, the maximum outage duration for an IROFS) will be the duration of the batch process reflecting the licensee’s commitment to not knowingly operate a process for which an IROFS is out of service or non-operational.

.  

3.5
REVIEW PROCEDURES

This section discusses appropriate review techniques for the ISA Approach and ISA Summary submissions.  It is generally a step-by-step procedure that the reviewer uses to determine whether the acceptance criteria in Section 3.4 have been met.

Reviewers of the ISA Summary will generally need to consult the ISA and supporting ISA documentation (e.g. piping and instrumentation diagrams, ISA worksheets, process hazard analysis, nuclear criticality safety analyses) that are maintained at the facility site.  Reviews of such information are needed to establish the completeness and acceptability of the ISA and, for example, to confirm that low-risk accident sequences not reported in the ISA Summary were correctly identified and analyzed in the ISA.  Visits to operating facilities are often useful to fully understand a process operation.

Rtc \l1 "3.5
REVIEW PROCEDURESeviews of both ISA Approach and ISA Summary submissions will be conducted by a primary reviewer assisted by specialists in various safety disciplines and in management measures.  The primary reviewer will generally be responsible for confirming that the ISA Approach or ISA Summary submission meets the Acceptance Criteria of Section 3.4.  The primary reviewer will evaluate generic methods, work schedules, risk and reliability criteria used in the ISA and generic information about individual processes.  The secondary reviewer(s) will evaluate detailed ISA methodologies, process safety information, selected individual accident sequences and their risk classification, applicant commitments, IROFS, management measures, safety grading and other facility safety programs. 

The ISA Summary may be submitted to the NRC, at the option of the applicant, either: (i) as a single ISA Summary for the entire facility, or (ii) as multiple ISA Summary submissions for individual processes or facility operations.  In the event multiple submissions are made, the primary reviewer shall ensure that appropriate technical specialists are selected to conduct the review of each ISA Summary and to ensure that an ISA Summary has been submitted for each facility process and operation.  If multiple ISA Summaries are made, a separate Safety Evaluation Report (SER) shall be prepared for each such submission.  Such process- or operation-specific SERs can be combined to form an overall facility SER that would be equivalent to that prepared for a one-time submission of an ISA Summary for the entire facility.

3.5.1
Acceptance Review

3.5.1.1
ISA Approach Submissions

The primary reviewer should evaluate the ISA Approach submission to confirm that it addresses the ‘Areas of Review’ discussed in Section 3.3.1.  If significant omissions are identified, the applicant should be requested to submit additional information before the start of the SER.

3.5.1.2
ISA Summary Submissions

The primary reviewer should evaluate the ISA Summary submission to confirm that it addresses the ‘Areas of Review’ discussed in Section 3.3.2.  The primary reviewer should also confirm that each major component of the ISA Summary identified in 10 CFR 70.65(b) is addressed.  If significant omissions are identified, the applicant should be requested to submit additional information before the start of the SER.  

For both submissions the applicant may reference information presented elsewhere in the license (or application) so long as it is adequately cross-referenced.  In such cases the primary reviewer should review the referenced sections to confirm the applicant’s commitments to the measure and proposed methods of implementation are acceptable. 

3.5.2
Safety Evaluation

3.5.2.1
ISA Approach Submissions


After the ISA Approach submission is accepted for review in accordance with Section 3.5.1.1, the primary and secondary reviewers will perform an SER against the acceptance criteria of Section 3.4.3.1.  If, during the course of the safety evaluation, the reviewers determine a need for additional information, requests for such additional information shall be coordinated with the licensing project manager.  

After completing the safety review of the ISA Approach and the acceptability of the applicant’s commitments, ISA methodology and program core elements and the proposed schedule to complete the ISA, ISA Summary and remedies to identified IROFS’ unacceptable performance deficiencies, the primary reviewer, with assistance from the other reviewers, should prepare input for the SER as described in Section 3.6

3.5.2.2
ISA Summary Submissions

After the ISA Summary submission is accepted for review in accordance with Section 3.5.1.2, the primary and secondary reviewers will perform an SER against the acceptance criteria of Section 3.4.3.2.  If, during the course of the safety evaluation, the reviewers determine a need for additional information, requests for such additional information shall be coordinated with the licensing project manager.  

The ISA Summary submission will normally be reviewed by a team consisting of the primary reviewer and technical specialists in each generic type of accident sequence (e.g. nuclear criticality, fire, chemical, radiological).  The primary ISA reviewer would normally evaluate the acceptability of the generic elements of the ISA Summary, such as site and facility descriptions, ISA method(s), consequence and likelihood definitions and IROFS designation.  Secondary reviewers will examine specific accident sequences, process hazard analyses, consequence evaluation, risk ranking, IROFS designation criteria and management measure selection.  Examination of accident sequences, IROFS and supporting management measures for high-consequence accident sequences will generally be more comprehensive and exhaustive than for intermediate consequence accident sequences.  The reviewers should examine the applicant’s approach for risk-significance classification of accident sequences and their designated IROFS.  As part of the applicant’s risk-significance classification methodology reviewers should examine a selection of accident sequences that the applicant asserts can not exceed the performance criteria of 10 CFR 70.61 and that are, consequently, omitted from the ISA Summary.  IROFS of a similar nature and similar risk significance may be grouped together for examination of their preventive or mitigative safety functions. 

3.6
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EVALUATION FINDINGS
This section presents the staff’s general conclusions and findings that result from reviews of each area of review enumerated in Section 3.3.

The staff's evaluation should verify that the ISA Approach or ISA Summary submission provides sufficient information to satisfy the regulatory requirements of Section 3.4 and that the regulatory acceptance criteria in Section 3.4 have been appropriately considered in satisfying the requirements.  On the basis of this information, the staff should conclude that this evaluation is complete.  The reviewers should write material suitable for inclusion in the SER, including a summary statement of what was evaluated and the basis for the reviewers' conclusions.

The staff can document the evaluation as follows:

ISA Approach: The staff has reviewed the ISA Approach for [name of facility] according to Section 3.1 of the SRP.  [Insert a summary statement of what was evaluated and why the reviewer finds the submittal acceptable.]  

The applicant has suitably described its commitments to undertake an ISA of its existing facility and has proposed a reasonable schedule to permit its completion, preparation of an ISA Summary and remedy any identified IROFS’ unacceptable performance deficiencies by October 18, 2004.  The licensee has proposed using ISA methodologies that appear acceptable, selected a qualified team to perform the ISA and identified which facility processes will be analyzed.

[In the event the licensee seeks extension of the October 18, 2004 deadline by which unacceptable performance deficiencies must be remedied, the staff should explain the bases for granting any such extension and concur with the compensatory measures that the licensee will implement until all identified deficiencies are corrected.]

ISA Summary: The staff has reviewed the ISA Summary for [name of facility or name of the process for which the ISA Summary was prepared] according to Section 3.1 of the SRP.  [Insert a summary statement of what was evaluated and why the reviewer finds the submittal acceptable.]  

The applicant has prepared an ISA Summary of appropriate complexity and detail that  identifies all high- and intermediate-consequence accident sequences, designates IROFS to prevent or mitigate the consequences of each accident sequence to an acceptable level and identifies management measures to provide reasonable assurance of the availability and reliability of the IROFS. Specifically, the staff finds that the results of the ISA, as documented in the ISA Summary, provide reasonable assurance that the IROFS, the management measures, and the applicant’s programmatic commitments will, if properly implemented, make all credible intermediate consequence accidents unlikely, and all credible high consequence accidents highly unlikely.  

In cases where the SER is drafted in advance of resolving all outstanding issues, the reviewer should document all open issues that require resolution before the staff can reach a reasonable-assurance-of-safety conclusion.  For partial reviews, revisions, and process changes, the reviewer should use applicable sections of the acceptance criteria and the SER should be written to reflect what portions were not reviewed and the safety significance, if any.    
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� NEI is the organization responsible for establishing unified nuclear industry policy on matters affecting the nuclear energy industry, including the regulatory aspects of generic operational and technical issues.  NEI’s members include all utilities licensed to operate commercial nuclear power plants in the United States, nuclear plant designers, major architect/engineering firms, fuel fabrication facilities, materials licensees, and other organizations and individuals involved in the nuclear energy industry.


� The term ‘process’ is defined in 10 CFR 70.65(b)(3) to be “a single, integrated unit operation within an overall production line.”  A process may designate a workstation where a single unit process or processing step is conducted.  A typical fuel cycle facility is divided into several major process lines (e.g. UF6 conversion, UO2 powder blending, pellet pressing, scrap reprocessing, etc.)  


� Hazardous materials that should be included in the inventory, if present on-site, are: ammonia, fines (UO2 dust, beryllium), flammable liquids and gases, fluorine, hydrofluoric acid, hydrogen, nitric acid, organic solvents, propane, uranium hexafluoride and Zircalloy


3 Hazardous chemicals are of regulatory concern to the NRC only to the extent that they are incident to the processing of licensed nuclear material or have the potential for adversely affecting radiological safety (see the October 31, 1988 Memorandum of Understanding between the NRC and Occupational Health and Safety Administration (OSHA) which delineates the respective jurisdictional responsibilities of each agency.)
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