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3.0	INTEGRATED SAFETY ANALYSIS (ISA) COMMITMENTS AND ISA SUMMARY





3.1	PURPOSE OF REVIEW�tc \l1 "3.1	PURPOSE OF REVIEW�



The purpose of this review is to establish reasonable assurance that the applicant or licensee  will establish and maintain a safety program for the licensed facility that will satisfy the performance requirements of 10 CFR Part 70.61.  A facility’s safety program has three components: (i) maintenance of process safety information, (ii) performance and maintenance of an integrated safety analysis (ISA), and (iii) implementation of management measures that will ensure the availability and reliability, when required, of items relied on for safety identified in the ISA.  The review conducted in Chapter 3 will address the first two components of the facility’s safety program (process safety information, ISA).  The third element of the safety program (management measures) will be assessed separately in Chapter 11 of this SRP.  



The review is structured into two sections:



Section 1: Commitments�assessment of an applicant’s commitments to undertake and maintain various analyses and databases, to implement corrective actions when safety-significant deficiencies are identified and to make informational reports to the NRC within specific timeframes

��Section 2: ISA Summary�review of the ISA Summary to ensure identification of safety-significant external hazards and credible accident sequences whose consequences could exceed the performance criteria of 10 CFR 70.61, establishment of comparative risks, designation of appropriate items relied on for safety and implementation of acceptable management measures��



Materials to be examined in the review include a list of license commitments pertaining to the ISA and the ISA Summary.  The reviewer should understand that the applicant will have previously conducted an ISA, the results of which, including all supporting documentation (e.g. piping and instrumentation drawings (PI&Ds), dose calculations, drawings, ISA worksheets, criticality safety evaluations, etc.), will be maintained at the facility site.  The ISA is not part of the license application and requires neither assessment nor approval by the reviewer.  The applicant will also have prepared a summary of the ISA (‘ISA Summary’) that presents analyses of safety- and risk-significant issues identified at the facility.  The ISA Summary is not part of the license application, but is submitted to the NRC for placement on the docket.   Review of the ISA Summary is required to provide reasonable assurance to the reviewer that the applicant has identified significant hazards at the facility, analyzed potential, credible accident sequences and implemented appropriate safety controls to prevent or mitigate such accidents.  If deemed necessary, the reviewer may consult the ISA or background and supporting information not contained in the ISA Summary.  For example, the reviewer may wish to review specific process criticality safety evaluations, the detailed results of an accident sequence analysis, the technical justification for selection of a particular risk classification method or the characteristics of a low-risk accident sequence not discussed in the ISA Summary. 





3.2	RESPONSIBILITY FOR REVIEW�tc \l1 "3.2	RESPONSIBILITY FOR REVIEW�



Primary:	FCLB assigned reviewer



Secondary:	Technical specialists in specific areas



Supporting:	Fuel Facility Inspection Staff



	

3.3	AREAS OF REVIEW�tc \l1 "3.3	AREAS OF REVIEW�



The staff initially reviews the applicant’s proposed license commitments pertaining to the ISA.  This is followed by a detailed review of the ISA Summary.



3.3.1  License Commitments 



Staff review of the applicant’s safety program commences with examination of proposed license commitments.  These commitments specifically pertain to the ISA and are in addition to other commitments the applicant will have made on other health and safety issues.  This review must provide reasonable assurance that the applicant has committed to:



1.	Compile and maintain current a database of process safety information that includes information pertaining to the hazards of materials used or produced in the process, information pertaining to the technology of the process and information pertaining to the equipment used in the process



2.	Develop and implement procedures to keep the ISA and ISA Summary accurate and up-to-date.  The applicant commits to maintaining the ISA as the facility’s safety basis.  The applicant commits to promptly analyzing and incorporating into the ISA any changes in the process safety information, operating procedures, process design bases, control systems or variables, instrumentation, items relied on for safety, management measures, etc., to revising the ISA, as required, and to submitting changes in the ISA Summary to the NRC in accordance with the schedule in 10 CFR 70.72(d)(1). 



3.	Address promptly any safety-significant process vulnerabilities or unacceptable performance deficiencies identified in the ISA



4.	Design and implement a corrective action program to address any deviations from safe operating conditions (as defined in the SRP Glossary), accidents or other abnormal operational events that are encountered



5.	Design and implement a facility change mechanism process whereby any proposed change to the process, operating procedures, flowsheet, items relied on for safety or their management measures is first evaluated by the ISA methodology to establish its risk and safety-significance and to determine the need for a license amendment.



6.	Engage suitably qualified and trained personnel to apply the ISA methodology, both in conducting the initial ISA and in performing updates when required  



7.	Maintain items relied on for safety for higher-risk accident sequences to ensure their reliability and availability when required



8.		Implement an emergency preparedness program for use in the event an item relied on for safety or a management measure fails



9.	Maintain a log at the facility that documents any item relied on for safety or management measure that failed to perform its function when required or when tested





3.3.2	  ISA Summary



3.3.2.1  Purpose and Scope



The ISA Summary presents a succinct synopsis of the results of the ISA.  The ISA Summary focuses on safety-significant features of a facility which could potentially pose the greatest risks to human health and safety and the environment.  It presents a sub-set of the facility hazards and accident sequences analyzed in the ISA and tabulates both the items relied on for safety proposed by the applicant to prevent or mitigate such accidents and the management measures to ensure their reliability and availability when required.  



The ISA Summary differs from the ISA in two substantive ways.  The ISA Summary:



discusses hazards and accident sequences at a systems level (versus at a component level in the ISA)

focuses on high- and intermediate-consequence events that could exceed the performance requirements of 10 CFR Part 70.61 (versus consideration of all low- to high-risk accident sequences in the ISA)



The ISA Summary is intended to be a “stand-alone” document that succinctly distills from the ISA: 

ISA methodology

ISA study team (members & qualifications)

descriptions of facility processes, identification of process hazards and assessments of general types accident sequences

risk classification approach for ranking general types of accident sequences

high- and intermediate-risk accident sequences

items relied on for safety for high- and intermediate-consequence events

management measures applied to items relied on for safety



The level of technical and engineering detail in the ISA Summary is considerably less than in the ISA.  For example, the ISA Summary requires descriptions of only the general types of credible accident sequences and not the detailed descriptions of each accident sequence assessed in the ISA.  The ISA Summary relies more on narrative text and schematic flow diagrams rather than on detailed technical information and data analysis.  It should be structured to “walk” the primary reviewer through the plant’s operations and individual processes.  In doing so, the reviewer should be able to understand the principle of operation of the facility, recognize facility and process hazards, identify items relied on for safety to prevent or mitigate an accident and understand selection of management measures applied to such items relied on for safety.  The reviewer should, as a result, be able to judge the adequacy of the applicant’s safety program.  





3.3.2.3  Format and Content



The ISA Summary should be structured into three sections and present the following information:



 (i) General Information�information of a general nature applicable to all processes analyzed in the ISA, such as:

facility and site descriptions

ISA methodology(ies)

selection of appropriate exposure standards

ISA study team

definition of terms

��(ii) Process-Specific Information�summary of risk and safety assessments of each facility process including:

processes analyzed

process hazards

general types of accident sequences

risk assessment of general types of accident sequences

items relied on for safety

management measures

��(iii) Items Relied on For Safety�tabulations of items relied on for safety for safety-significant, general types of accident sequences��



Information in the ISA Summary should primarily be excerpted from the ISA.  Information that should be expected in each section of the ISA Summary is summarized below:



3.3.2.4  ISA Summary Review Topics



  The areas of review for the ISA Summary  are as follows:

(i) General Information



1.	The site description (see Section 1.3, "Site Description") concerning those factors that could affect safety, such as geography, meteorology (e.g., high winds and flood potential), seismology, and demography.



2.	The facility description (see Section 1.1, "Facility and Process Description") concerning features that could affect potential accidents and their consequences.  Examples of these features are facility location, facility design information, and the location and arrangement of buildings on the facility site.  



3.	The ISA study team that conducted the ISA, including the technical areas of expertise represented on the team and a description of the team’s experience and qualifications in conducting ISAs.



4.	The ISA method(s) used in conducting the ISA to identify hazards, forecast accident sequences and to predict their consequences and likelihoods of occurrence.



5.	The definitions of terms used in performing the ISA, including those for the terms ‘credible’, ‘unlikely’, ‘highly unlikely’ and ‘likely’



6.	The quantitative standards used in the ISA to establish permissible acute exposures to licensed material or hazardous chemicals produced from licensed materials



(ii) Process-Specific Information



1.	The tabulation of all processes analyzed in the ISA.



2.	The safety assessment of each process.  The process safety assessment will include the following components:



process description (narrative description and a simple block flow diagram)



hazard identification



general types of accident sequences (identified in the ISA process hazard analysis)



unmitigated consequences of each general type of accident sequence, their comparison to the performance requirements of 10 CFR Part 70.61(b) and (c) and their ranking in terms of risk.



likelihood of occurrence of each general type of accident sequence



risk classification of each general type of accident sequence



3.	The description of items relied on for safety to prevent or mitigate each general type of  accident sequence’s risk to an acceptable level (so that the performance criteria of 10 CFR 70.61 are not exceeded), including classification by type (engineered or administrative controls) and, if applicable and explanation of how such items were graded according to their safety-importance.



4.	The management measures applied to each item relied on for safety and, if applicable, a  description of how such measures were graded



5.	The compliance with the nuclear criticality monitoring requirements of 10 CFR 70.24



6.	The description of how the design of new facilities or new processes at existing facilities adheres to the baseline design criteria of 10 CFR 70.64.



 (iii) Items Relied on For Safety



1.	The tabulation of all items relied on for safety that are required for each general type of accident sequence analyzed in the ISA, as well as any other safety controls or safeguards that the applicant has designated to be items relied on for safety



2.	The tabulation of any item relied on for safety that is the sole item preventing or mitigating a general type of accident sequence that exceeds the performance requirements of 10 CFR Part 70.61





3.4		ACCEPTANCE CRITERIA�tc \l1 "3.4		ACCEPTANCE CRITERIA�



3.4.1	Regulatory Requirements�tc \l2 "3.4.1	Regulatory Requirements�



The requirement to describe the applicant’s safety program, including both the ISA Summary and appropriate management measures, is specified in 10 CFR 70.65(a).  The three components of the safety program are defined in 10 CFR 70.62(a).  Licensee commitments to perform an Integrated Safety Analysis (ISA) using current process safety information and to keep the ISA updated and current as the facility’s safety basis are specified in 10 CFR 70.62.  

10 CFR 70.72 states requirements for keeping the ISA and its documentation current when changes are made to systems, structures, and components.





3.4.2	Regulatory Guidance�tc \l2 "3.4.2	Regulatory Guidance�



Guidance applicable to performing an ISA and documenting the results is contained in NUREG-1513, "Integrated Safety Analysis Guidance Document."  A sample ISA Summary for one process is also available to illustrate an acceptable form and content.  



3.4.3	Regulatory Acceptance Criteria�tc \l2 "3.4.3	Regulatory Acceptance Criteria�



3.4.3.1	License Commitments



 The staff will find an applicant’s safety program commitments acceptable if the following criteria are met:



1.	The applicant commits to compiling and maintaining current a database of process safety information.  Written process safety information will be used in updating the ISA and in identifying and understanding the hazards associated with the processes.  The compilation of written process safety information shall include information pertaining to:



the hazards of all materials used or produced in the process.  Information on chemical and physical properties such as toxicity, acute exposure limits, reactivity, chemical and thermal stability such as is included on Material safety Data Sheets (meeting the requirements of 10 CFR 1910.1200(g)) should be provided.  



equipment used in the process.  Information of a general nature on topics such as the materials of construction, piping and instrumentation (PI&Ds), ventilation, design codes and standards employed, material and energy balances, safety systems (e.g. interlocks, detection or suppression systems), electrical classification and relief system design and design basis should be provided



technology of the process.  Information on the process technology should include a block flow diagram or simplified process flow diagram, a brief outline of the process chemistry, safe upper and lower limits for controlled parameters (e.g. temperature, pressure, flow, concentration) and evaluation of the health and safety consequences of process deviations



2.	The applicant commits to keeping the ISA and ISA Summary accurate and up-to-date by means of a suitable configuration management system.  The ISA must account for any changes made to the facility or its processes (e.g. changes to the site, operating procedures, control systems).  Management policies, organizational responsibilities, revision timeframe and procedures to perform and approve revisions to the ISA should be outlined succinctly.  The applicant commits to evaluating any facility changes or changes in the process safety information that may alter the parameters of an accident sequence by means of the facility’s ISA methodology.  The applicant commits to using an ISA Team with similar qualifications to that used in conducting the original ISA for any modifications and revisions that the applicant deems necessary.  The applicant commits to review of any facility changes that may increase the level of risk and, if dictated by revision of the ISA, to select and implement new or additional items relied on for safety and appropriate management measures.  The applicant commits to submitting to the NRC revisions of the ISA Summary within the timeframe specified in 10 CFR 70.72(d)(1).  



3.	The applicant commits to promptly address any safety-significant vulnerabilities or unacceptable performance deficiencies identified in the ISA.  Whenever an update of the ISA is conducted, the applicant commits to taking prompt and appropriate actions to address any vulnerabilities that may have been identified.  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 to an unacceptable level, the applicant commits to promptly evaluating the adequacy of existing items relied on for safety and associated management measures and to making necessary changes, if required. 



4.	The applicant commits to design and implement a corrective action program that will promptly address, implement and document appropriate responses to accidents, deviations from safe operating conditions and recommendations for process improvements.  The program should be structured to address potential process vulnerabilities as well as actual accidents and incidents which have occurred.  It should also be structured to respond to deficiencies identified in compliance audits.  Facility policies to encourage the identification and reporting of process vulnerabilities (e.g. equipment malfunctions, problems with safety systems) or areas in which assurance of worker health and safety could be reasonably enhanced should be described.  Procedures to describe internal evaluation of incidents should be described.  The applicant should discuss the key components of the corrective action plan (e.g. investigative team, documentation of findings, implementation of corrective actions)



5.	The applicant commits to design and implement a facility change mechanism that meets the requirements of 10 CFR 70.72. The applicant should discuss the key components of the written facility change mechanism such as: evaluation of the change within the ISA framework, prediction of impacts on worker health and safety, modifications to operating procedures, change authorization procedures, updating the facility ISA. 



6.	The applicant commits to engage personnel with appropriate experience and expertise in engineering and process operations to update and maintain current the ISA.  The ISA team shall consist of individuals knowledgeable in the facility’s ISA methodology and in process hazards analysis.  



7.	The applicant commits to installation of items relied on for safety (including administrative controls) and maintaining them in a functional state so that they are available and reliable when needed.  Management measures (which are evaluated in SRP Chapter 11) comprise the principal mechanism by which the reliability and availability of items relied on for safety is assured. 



8.	The applicant commits to design and implement an emergency preparedness program for use in the event an item relied on for safety or management measure fails.  The applicant’s emergency preparedness program should outline emergency actions that employees are to perform in the event of a serious event (e.g. fire, unintentional release of licensed material or hazardous chemicals produced from licensed material, inadvertent nuclear criticality).  The applicant’s written emergency preparedness program should outline procedures to address, for example, pre-planning for emergency conditions, preparation of emergency plans, specification of employee actions in an emergency, worker evacuation, solicitation of off-site emergency response assistance. 



9.	The applicant commits to maintaining a log at the facility, in accordance with the requirement of 10 CFR 70.62(a)(3), that documents each discovery of an item relied on for safety or management measure that has failed to perform its function.  The applicant commits to enter into the log following information such as: item relied on for safety or management measure that failed, affected safety functions, affected facility process(es), cause(s) of the failure, corrective or compensatory actio(s) taken.





3.4.3.2	ISA Summary



The staff will find an applicant’s safety program description as presented in the ISA Summary to be acceptable if the following criteria are met:



(i) General Information



1.	The description of the site is considered acceptable if the applicant includes or references the following information:  



a.		A description of the site geography, including its location in relation to  prominent natural and man-made features such as mountains, rivers, airports, population centersand  possibly hazardous commercial and manufacturing facilities



b.		Population information, based on recent census data, that shows population distribution as a function of distance from the facility adequate to permit evaluation of regulatory requirements, including exposure of the public to consequences listed in 10 CFR 70.61.



Characterization of natural phenomena (e.g., tornadoes, hurricanes, and earthquakes) and other external events sufficient to assess their impact on plant safety and to assess their likelihood of occurrence.  



An appropriately-scaled plan map of the facility showing the ‘controlled area’ as defined in 10 CFR 20.1003 with supporting narrative text that explains how this area will be maintained and how activities of the public will be excluded or controlled.



The ISA Summary may reference information on the site contained in the ISA or submitted as part of the required data for SRP Chapter 1.3 (‘Site Description’). 



2.	The description of the facility is considered acceptable if the applicant includes or references the following information:



a.	The facility location and the distance from the site boundary in all directions, including the distance to the nearest resident and distance to boundaries in the prevailing wind directions.  



b.	Design information regarding the resistance of the facility to failures caused by credible external events, when those failures may produce consequences of concern.  



c.	The location and arrangement of buildings on the facility site and within the controlled area.



The ISA Summary may reference information on the facility contained in the ISA  or submitted as part of the required data for SRP Chapter 1.1 (‘Facility Description’).  The facility description is used to systematically evaluate the spatial relation between a process accident and the people and the environment that could be adversely affected.  While there may be some duplication in the information included in the site description, the facility description should generally focus more on how plant structures and configurations may cause or impact the progression of an accident and how they may impact worker and public safety.  



The siting and design of a facility may significantly impact the progression and outcome of an accident sequence in areas such as the following:



number of workers potentially impacted

off-site environmental impacts (e.g. proximity to rivers (unconfined spills or sizable leaks), nearby population centers, fires (ignitable reagents))

airborne contamination (e.g. site topography and nearby terrain, predominant wind directions)

extreme weather events (e.g. direct flooding, lightening and high winds, loss of power, loss of containment of waste holding ponds)

on-site chemical storage (e.g. toxic release hazards (NH3, Cl2, UF6, etc.), separation of caustics from acids and corrosives, storage tank separation distances (storage dikes, sumps, drains, waste, etc.))

vehicle traffic flow patterns

access and egress, evacuation routes, emergency exits (e.g. access for maintenance, sampling, repairs, access to hydrants, monitor and control valves)

protection of piping and vessels from external impacts

process piping corrosion protection (compatibility with corrosive acids)

spill control (e.g. drainage directions and destinations, sumps, perimeter dikes, automated leak detection systems, treatment capacities)

fire protection (e.g. ignition sources (transient and fixed), control of combustible materials and reagents, fire barriers, explosion hazards, appropriate fire fighting equipment (CO2, halon), shielding of water-based fire suppression systems adjacent to or in moderation controlled areas)

personal protective equipment (e.g. locations of SCBA/airline respirators, safety showers and eyewash locations)

spatial interactions





3.	The description of the ISA team that prepared the ISA is considered acceptable  if the following criteria are met:



a.	The ISA team leader is formally trained and knowledgeable in the ISA methodology and can demonstrate an adequate understanding of all process operations and hazards under evaluation. 



b.	At least one member of the ISA team has thorough, specific, and detailed experience in each process that was evaluated 



c.	Team members represent a variety of process operating and engineering design experience, in particular, radiation safety, nuclear safety, fire protection, and chemical safety disciplines.  	



d.	A manager provides overall administrative and technical direction for the ISA.



The ISA Summary may reference information on the ISA Team that is contained in the ISA.  The ISA Summary should highlight the technical areas of expertise represented on the team and include a description of the team’s experience and qualifications in conducting ISAs. 



4.	The descriptive summary of the ISA methodology is considered acceptable if it describes the methods used for each ISA task, and the basis for selection of each method, so that the adequacy of the method  is clear and appropriate according to the criteria described in NUREG-1513 for selection of ISA methods.  The method used to perform the ISA must have adequately addressed the four ISA components:  (i) hazard identification, (ii) process hazard analysis, including accident sequence construction and evaluation against the performance criteria of 10 CFR 70.61, (iii) specification of items relied on for safety, and (iv) recommendation of management measures.  Staff will find the ISA methodology acceptable if the following criteria are met:



a.	The selected hazard identification method is considered acceptable if it: 



i.	Incorporated the process safety information for the facility, and specifically, information pertaining to the hazards of licensed material and other hazardous chemicals used or produced by the process, the technology of the process (e.g. process chemistry, safe limits for operating parameters, consequences of process deviations) and equipment used in the process (e.g. PI&Ds, ventilation system design, safety systems, etc.).  ISA methods may include, for example, “Hazard and Operability Analysis (HAZOP)”, “What If Analysis,” “Fault Tree Analysis,” “Preliminary Hazards Analysis” or a combination of one or more of such approaches.  Any commercial software packages used in the analysis should be identified.  Finally, if the ISA was performed in accordance with specific industry standard or with one endorsed by a professional organization (e.g. American Institute of Chemical Engineers), these standards should be identified. 



Determined potential interactions between materials or between materials and conditions that could result in hazardous situations.



Considered credible external factors (e.g. meteorological, seismological, hydrological) as initiators of accident sequences that could pose a threat to facility workers, the public or the environment



b.	The selected process hazard analysis method  is considered acceptable if:



	i.	Its selection was consistent with the guidance provided in NUREG-1513



It adequately addressed all the hazards identified in the hazard identification task of section 4.a above.  The applicant identifies and justifies any hazards eliminated from further consideration.



The applicant has provided acceptable qualitative or quantitative definitions of terms used in evaluating the likelihood of occurrence of an accident sequence (e.g. ‘likely’, ‘unlikely’, ‘highly unlikely’) and in defining what constitutes a ‘credible accident sequence’).  The definition for ‘credible’ will likely incorporate some reference to the likelihood of the accident occurring.  In general, a ‘credible’ accident is one that has some non-negligible probability of occurrence during the reference timeframe.  An accident sequence may be characterized as ‘credible’ if there is an upset condition associated with the process that can reasonably be expected to occur.  For example, exceeding concentration or mass limits or violating favorable geometry parameters (bottle volumes) or violating spacing limits are all credible upset conditions that could lead to an inadvertent nuclear criticality incident.  Such an accident sequence would be deemed ‘credible.’  An ‘incredible’ event, in contrast, has a likelihood of occurrence approximating zero during the reference timeframe.



	iv.	It provides reasonable assurance that the applicant identifies  significant types of accident sequences (including the items relied on for safety used to prevent or mitigate the accidents) that could exceed the performance criteria identified in §70.61.  



	v.	It takes into account the interactions of identified hazards and proposed items relied on for safety, including system interactions, to ensure that the overall level of risk at the facility is consistent with the requirements of §70.61 and appropriately limited. 



	vi.	It addresses all modes of operation including startup, normal operation, shutdown, and maintenance.



c. 	  The application demonstrates that valid risk  evaluation methods have been used in assessing general types of accident sequences.  Appropriate qualitative or quantitative methods have been used to forecast both the likelihood and consequences of each type of accident sequence.  The applicant also states which quantitative acute exposure standards were used for hazardous chemicals.  Nuclear criticality consequences may have been estimated through use of standard American Nuclear Society or equivalent standard methods.  Environmental, industrial and chemical consequences, including fire and explosion, may have been estimated with the assistance of material safety data sheets, chemical interaction information and computer modeling techniques including emission calculations and air dispersion models.  Each type of unmitigated accident sequence is compared to the performance criteria of 10 CFR 70.61 and should any fall into the high- or intermediate-consequence event categories, the applicant has recommended appropriate items relied on for safety.  A ranking of the general types of accident sequence by risk should be included in the application.



d.	The applicant demonstrates that an effective method was used to provide reasonable assurance that the recommended administrative or engineered safety controls (items relied on for safety) will ensure that the risk of any accident sequence will not exceed the performance criteria of 10 CFR 70.61.



e.  The applicant used acceptable quantitative standards to establish permissible acute exposures to licensed materials or hazardous chemicals produced from licensed materials.  The chosen acute exposure standards should be identified and a brief, supporting explanation provided supporting the selection.  Numerical acute exposure limits for those principal chemical compounds analyzed in the ISA accident sequences (e.g. HNO3, UF6, HF, etc.) should be tabulated.  Any chemical compounds for which an Alternate Concentration Limit (ACL) was used in the ISA should be identified and a brief explanation substantiating its use provided. 





(ii) Process-Specific Information



1.	The facility process tabulation is acceptable if all processes analyzed in the ISA are properly identified and referenced to the facility description. 



2.	The safety assessment of each process is acceptable if the following information is provided:



a narrative description of the process that is sufficiently detailed to enable the reviewer to understand the process’ theory of operation.  This description should provide an overview of the basic process function, major process components (e.g. mixing, sintering, neutralization), process inputs and outputs (e.g. reagents, licensed material forms, products, wastes) and an explanation of how the process integrates with other facility process operations. This information, which should be summarized from the ISA, may be supported with process schematics, simple block flow diagrams, chemical flow sheets or tables of information.  A  brief statement of the safety basis(es) of the process as applicable to each of the generic hazards should be included.  For example, in discussing a general type of accident sequence that could result in an inadvertent nuclear criticality, parameters that are controlled (e.g. geometry, concentration, mass, etc.) should be specified and credible accident sequences associated with the process (e.g. exceeding concentration or mass limits, violating favorable geometric parameters or bottle spacings, etc.) should be stated.  The description should limit the amount of quantitative information.

identification of all hazards for the process resulting from process deviations (e.g. volume, concentration, temperature), initiating events internal to the facility (e.g. fire) and credible external events (e.g. floods, hurricanes).  Hazards of particular interest are those listed in 10 CFR 70.65(b)(3): radiological, chemical and facility hazards

a list of general types of accident sequences identified in the process hazard analysis.  Brief narrative text should explain each generic accident type, including the initiating event(s).  Note that specific accident sequences should not be listed.  General types of accident sequences for different initiating hazards may include, for example:



Initiating Hazard Type�General Type of Accident Sequence��Radiological�“loss of moderation control due to water ingress”

“radiological exposure of workers to airborne uranium”��Chemical�“breakage of a control valve on a UF6 cylinder resulting in an inadvertent release of uranium hexafluoride”��Facility�“worker injury caused by moving parts in pug mills”

“ignition of hydraulic lubricating oils”��

specification of the unmitigated consequences of each general type of accident sequence, linkage to the initiating event(s)

likelihood of occurrence of each general type of accident sequence.  The likelihood may be expressed in either a qualitative or quantitative manner based on the method used in conducting the ISA 

risk classification of each general type of accident sequence.  Risk is computed to be the product of the consequence and the likelihood forecast for the general type of accident.  The comparative risk of the general type of accident sequence is established through comparison against the performance criteria of 10 CFR 70.61





3.	The description of the items relied on for safety is acceptable if the applicant:



identifies which general types of accident sequence require items relied on for safety to reduce their risk to acceptable levels.  High consequence events forecast to be highly unlikely or intermediate consequence events forecast to be unlikely do not require application of any items relied on for safety.  Similarly, no items relied on for safety are required for general types of accident sequences that are neither high- or intermediate-consequence events.

enumerates at the systems level appropriate items relied on for safety that, when applied to a general type of accident sequence, will provide reasonable assurance that the performance requirements of 10 CFR 70.61 will be met.  Selection of appropriate items relied on for safety will depend upon the safety bases and parameters that are used to control a process.

classifies each items relied on for safety as one of the following:



administrative control: operation requires human intervention for operation (e.g. oversight of sampling program, maintenance of logs of SNM, sealing of drums, timing of addition of reagents, visual inspection of leaks)

augmented administrative control:  administrative control that relies on a warning device to notify an operator that intervention is necessary to implement a control (e.g. solution level alarm)

active engineered control:  controls that use active sensors and that require no operator intervention to operate (e.g. in-line concentration monitors, automatic valve closures, tank level controls or automatic shut-off valves, solution pH controller)

passive engineered control: controls that use only fixed design features and that require no operator intervention to operate (e.g. compatibility of materials of construction with solutions, dikes and secondary containment pits, deadman valves, multiple evacuation routes, storage of flammable liquids in NFPA-approved storage cabinets) 

explains how the item relied on for safety will prevent or mitigate an accident sequence

explains how any items relied on for safety were graded according to their safety importance in accordance with 10 CFR 70.62(a)



4.	The description of management measures is acceptable if the applicant:



proposes suitable management measures for item(s) relied on for safety for each general type of accident sequence so as to provide continuing assurance of compliance with the requirements of 10 CFR 70.61 

briefly describes the management measures applied to each generic type of accident sequence and classifies each as active engineered, passive engineered, administrative or augmented administrative

explains how the management measure will provide reasonable assurance that the items relied on for safety will be reliable and available to perform its safety function, when required

explains how management measures were graded according to the reduction of risk attributable to a particular safety control or control system in accordance with 10 CFR 70.62(d)



5.	The description of methods to comply with the nuclear criticality monitoring requirements of 10 CFR 70.24 is acceptable if the applicant: 



provides a narrative description of the criticality monitoring system and information that demonstrates its capability to detect the minimum radiation levels in 109 CFR 20.24(a)

provides a suitably-scaled plan drawing of the location of criticality detectors and alarms relative to process operations in which accident sequences potentially leading to inadvertent nuclear criticalities were identified in the ISA



6.	The description of how the design of a new facility or of a new process at an existing facility (including proposed items relied on for safety) adheres to the baseline design criteria of 10 CFR 70.64 is acceptable if the applicant: 



outlines how compliance with the ten criteria listed in 10 CFR 70.64(a) has been established:

quality assurance and records: explanation of how management measures were selected to ensue that items relied on for safety will be reliable and available when required to perform their function and commitments to retain records on the performance and maintenance of such management measures 

natural phenomena hazards: protection against external, natural hazards at a level equivalent to the most severe, documented historical event at the facility (e.g. floods, hurricanes, winds)

fire protection: protection against fires and explosions

environmental and dynamic effects: protection against environmental conditions; protection from dynamic events associated with normal facility operations (e.g. operation, maintenance, testing) and postulated, credible accidents

chemical protection: protection against chemical risks produced from licensed material, plant conditions that affect the safety of licensed material and hazardous chemicals produced from licensed material

emergency capability: design features to maintain control of licensed material, to ensure the safe evacuation of on-site personnel and the availability of both on-site and off-site emergency services and facilities (e.g. hospitals, fire prevention)

utility services: provision of emergency utility services when required

management measures: inspection, testing and maintenance programs for items relied on for safety

nuclear criticality controls

instrumentation and controls: for monitoring and controlling the behavior of items relied on for safety

demonstrates adherence to defense-in-depth design practices including a preference for engineered controls over administrative controls and implementation of procedures that limit challenges to items relied on for safety





(iii) Items Relied on For Safety



1.	 The tabulations of items relied on for safety required by 10 CFR 70.65(b) are acceptable if the applicant provides for each general type of accident sequence:



list of all items relied on for safety.  This list should include the following  information in an abbreviated form:

information on the administrative or engineered control (e.g. nature of the expected operator response, description of the piece of safety equipment) that is applied to each general type of accident sequence

information on the management measures applied to the item relied on for safety and any safety grading thereof

if applicable, information showing compliance of the item relied on for safety with the baseline design criteria of 10 CFR 70.64(a)

list of items relied on for safety that are the sole item preventing or mitigating an accident sequence that could exceed the performance requirements of 10 CFR 70.61
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3.5.1	Acceptance Review



The primary reviewer should evaluate the application to determine whether it addresses the topics in Section 3.3, “Areas of Review.”  If significant deficiencies are identified, the applicant should be requested to submit additional material before the start of the safety evaluation.   



3.5.2	Safety Evaluation



1.	The staff reviews the applicant’s license commitments pertaining to the ISA against the acceptance criteria described in §3.4.3.1.  Of particular importance are commitments to maintaining the ISA current so as to serve as the facility’s safety basis.



2.	The staff reviews the applicant's description of the site to ensure that all natural and man-made features and hazards that could impact facility safety have been identified. 



3.	The staff reviews the applicant's description of the facility to ensure that the facility’s building layout and location within the controlled area, distance from the site boundaries, and design information for protecting against external events have been adequately assessed.  



4.	The staff reviews the applicant's description of each process analyzed in the ISA to determine that it provides an adequate understanding of process function and theory, as well as major component function and operation.



5.	The staff reviews the applicant's description of the ISA team to determine its adequacy



6.	The staff reviews the applicant's description of the selected ISA methodology  to verify that it is acceptable for the proposed facility and its processes.  and the bases for its choice..



7.	The staff reviews process-specific information including narrative descriptions of each process analyzed, hazards identified for each, initiating events, general types of accident sequences identified in the process hazards analysis and risk assessments for each.



8.	The staff reviews the items relied on for safety for each general type of accident sequence 



9.	The staff reviews the management measures applicable to each item relied on for safety to provide reasonable assurance that they will be reliable and available when required to perform their functions.





3.6	EVALUATION FINDINGS�tc \l1 "3.6	EVALUATION FINDINGS�



The reviewer verifies that the applicant’s license commitments and ISA Summary are sufficiently complete so that compliance with 10 CFR Part 70 can be demonstrated.  The reviewer can document the evaluation of the commitments and ISA Summary as follows: in the SER:



Many hazards and potential accidents can result in unintended exposure of persons to radiation, radioactive materials, or toxic chemicals associated with licensed materials.  The applicant has performed an Integrated Safety Analysis (ISA) to identify and evaluate those hazards and potential accidents, and to establish safety controls to ensure facility operation within the bounds of the ISA.  The NRC staff has reviewed the ISA Summary and specifically  those postulated accidents resulting from the facility hazards that may be anticipated to occur (or are considered unlikely or highly unlikely).  To ensure that the performance criteria  in 10 CFR Part 70 are met, the applicant has adequately established items relied on for safety.  The staff has reviewed these safety controls and applicable management measures and finds them acceptable based on the ISA Summary evaluation and other supporting information.



The staff concludes that (1) the applicant has made acceptable commitments pertaining to the conduct and maintenance of an ISA, (2) that hazards and accidents have been identified and evaluated as part of the ISA and (3) that  controls have been established to maintain safe facility operation, to meet the requirements of 10 CFR Part 70, and to provide reasonable assurance that the health and safety of the public will be adequately protected.  
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