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PURPOSE

The Industry Guidance Document on Preparation of an ISA Summary is designed to assist an applicant for a new license, or for amendment or renewal of an existing license, in the preparation of an ISA Summary.  This document addresses the format, structure and content of an ISA Summary that will be acceptable to the NRC.  It identifies information that is necessary to prepare a thorough and complete ISA Summary that is responsive to all of the regulatory requirements of 10 CFR 70. 

This guidance document is to describe and make available one method that would be acceptable to the NRC for providing an ISA Summary Document.  It does not substitute for regulations and compliance with it is not required.  Methods and solutions different from those set out in this guidance will be acceptable if they provide a basis for the compliance with the requisite regulations.

ROLE OF THE ISA SUMMARY

An applicant for a license to possess and use special nuclear material must conduct an Integrated Safety Analysis (ISA) of the proposed facility.  The applicant must also prepare an ISA Summary, which is a succinct synopsis of the results of the ISA and which focuses on the more safety-significant facility accidents that could pose a greater risk to workers, the public and the environment.  The ISA Summary is the principal source of information about the facility, its processes and safety programs that NRC staff reviewers will use to evaluate and approve a license application.  Although a reviewer may consult the detailed ISA or the supporting documentation used to prepare it (all of which is maintained at the facility site), or seek the input from NRC inspectors for a license renewal or amendment for an existing facility, the ISA Summary constitutes the reviewer's principal source of information.  Thus, the ISA Summary must be complete, thorough and in compliance with the regulatory requirements of 10 CFR 70. 

The NRC reviews the ISA Summary primarily to gain reasonable assurance that the performance requirements of 10 CFR 70.61 will be satisfied by the facility.  Establishing this level of confidence is achieved through examination of the facility hazards, accident sequences, accident consequences and likelihoods of occurrence, proposed safety systems (or items relied on for safety (IROFS)) to prevent or mitigate such accidents and the management measures applied to them to provide reasonable assurance of their availability and reliability when needed.  The performance requirements of 10 CFR 70.61 apply to accident sequences identified by the applicant in the ISA to be either 'high-consequence events' or 'intermediate-consequence events'.  Thus, the ISA Summary will present only a sub-set of the total number of facility hazards and credible accident sequences that were identified and analyzed in the ISA.  The ISA, however, goes beyond the consequences.  It provides the likelihood of occurrence, which in conjunction with the consequences equate to the risk level for the specific application.

This Industry Guidance Document on Preparation of an ISA Summary discusses the regulatory information requirements for the ISA Summary, presents options for defining the likelihood of an accident sequence, and provides examples of acceptable formats for presenting the ISA Summary information.

REGULATORY REQUIREMENTS FOR THE ISA SUMMARY

Regulatory requirements for the content of the ISA Summary are presented in 10 CFR 70.65(b).  These information requirements can be divided into three categories: (i) information of a general nature, (ii) process-specific information, and (iii) IROFS and their management measures.   Allocation of the 10 CFR 70.65(b) information requirements amongst these three categories follows:

General Information

· site description

· facility description

· ISA methodology description(s)

· ISA team 

· quantitative standards for acute chemical exposure

· definition of likelihood terms

· compliance with baseline design criteria and criticality monitoring and alarms

Process-Specific Information

· description of processes analyzed

· identification of hazards

· general types of accident sequences

· characterization of intermediate- and high-consequence accident sequences

Items Relied on For Safety

· list and description at the systems level of IROFS (for intermediate- and high-consequence accident sequences)

· management measures applied to IROFS

· sole IROFS

FORMAT AND CONTENT OF THE ISA SUMMARY

The ISA Summary should be structured into three sections.  General topics in 10 CFR 70.65(b) that should be discussed in each section are summarized below and detailed in the following section of this document.

PART 1: General Information

Information that is applicable to all processes analyzed in the ISA.  It should include the following:

· Facility and site description

· ISA methodology(ies)

· Selection of exposure standards for radiation and acute chemicals

· ISA team – composition and qualifications

· Typical hazards analyzed including chemical

· Definitions of likely, unlikely, highly unlikely, and credible

· If there are “No” sole items relied on for safety it can be identified in this section 

PART 2: Process-Specific Information

Summary of risk and safety assessments of each process analyzed in the ISA 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

PART 3: Items Relied on For Safety

Tabulation of the items relied on for safety for the general types of accident sequences.

DETAILED CONTENT OF THE ISA SUMMARY

PART 1: General Information

· Facility description – this provides information on the features of the facility that could affect potential accidents and their consequences.  Examples of these would include facility location, facility design information, and the location and arrangement of buildings.  The information provided in this section could repeat or supplement that already provided in Chapter 1.  If the information supplements Chapter 1 information it should be noted and appropriate reference provided. 

· Site description – this provides information on those factors that could affect safety, such as geography, meteorology (e.g., high winds and flood potential), seismology, and demography. The information provided in this section could repeat or supplement that already provided in Chapter 1.  If the information supplements Chapter 1 information it should be noted and appropriate reference provided. 

· ISA methodology(ies) – this provides the methods used in the conduct of the ISA.  If “ISA Integrated Safety Analysis Guidance Document” (NUREG 1513) is used, it should be referenced here.  The methods used should identify hazards; forecast accident sequences and predicts their consequences and the likelihood of occurrence.  If a method that is not in NUREG 1513 is used, it also should be identified in this section.

· Selection of exposure standards – this will provide the quantitative standards used in the ISA to establish permissible acute exposures to licensed material or hazardous chemicals produced from licensed materials.  Appendix B provides an example of how to apply performance criteria.

· ISA team – composition and qualifications of the team(s) 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.

· Typical hazards analyzed – this would provide a description of the hazards that exist at the facility.  It would note any unique or specific hazard.

· This section will also provide the definitions likely, unlikely, highly unlikely, and credible.  Appendix A provides definition examples.  Other definitions would be acceptable.

· If there are “No” sole items relied on for safety it can be identified in this section.

PART 2: Process-Specific Information

· Processes analyzed – this is a tabulation of all processes analyzed in the ISA.

· The analysis can be performed on varying level of detail.

· The top level of detail analysis would the cover the facility.  This application would be for a facility has limited operations such as rod loading and assemble completion.

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

· The next level of detail would be by product line.  This application would be for a facility that has several product lines.  Examples would include; UF6 to UO2 powder, Scrap recovery, or Powder to pellets.

· The lowest detailed level would be a specific sub-process in a product line or a building.  Examples would include; pelleting, dissolving of uranium bearing scrape, or packaging for shipment.

· Mixing of level of detail is also acceptable.  For a building that includes a few processes one analysis could capture the hazard adequately, however the adjacent building would require a product line analysis with a specific sub-process analysis.

· For each process analyzed, the assessment will include:

· Process description in the form of a narrative description and a simple block flow diagram.  A logic diagram or fault tree can be used which incorporates the process and each item relied on for safety. The information should include chemical and physical transformations that occur.

· Process hazards that were identified through the ISA process that are applicable to this process.

· General types of accident sequences that were identified through the ISA process that are applicable to this process.

· Risk assessment, which would include the following:

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

· Likelihood of occurrence of each general type of accident sequence. Likelihood is based on the definitions contained in Section 1.

· The unmitigated risk classification of each general type of accident sequence.

· The mitigated likelihood of occurrence of each general type of accident sequence.

· The mitigated risk classification of each general type of accident sequence.

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

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

· A description of how the process meets the nuclear criticality monitoring requirements of 10 CFR 70.24.

PART 3: Items Relied on For Safety

· This section will include a 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 has been designated to be items relied on for safety.  All items relied on for safety, identified in Part 2, should be included in the tabulation.  The tabulation will include a brief description of how the IROFS is applied and the safety significance of it.

· This section will include a separate 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.

APPENDIX A

Definition of Terms

The following definitions are provided as examples of definitions that may be acceptable to the NRC.  Definitions different from those set out in this guidance will be acceptable if they provide a basis for the compliance with the requisite regulations.

Credible – The use of the term “credible” is to distinguish between events and conditions, which could occur during the life of a facility.  It is to distinguish between events/conditions that will not occur during the life of the facility and therefore do not need to be evaluated in the ISA.  

Likely - may occur during the life cycle of the system

Unlikely – an event/condition that has at least one robust barrier to prevent failure.

Highly unlikely – an event/condition that has at least two independent robust barriers to meet the double contingency criteria to prevent failure

APPENDIX B

Performance Criteria

The following is provided as an example of establishing risk criteria that may be acceptable to the NRC.  Methods different from those set out in this guidance will be acceptable if they provide a basis for the compliance with the requisite regulations.

To determine the risk associated with an operation, facility, etc., an assessment is made with regard to the scope of the ISA.  A risk assessment is performed for each potential accident scenario identified.  The risk is estimated qualitatively based upon the likelihood of occurrence and the severity of consequences of the accident scenario.  Using these two “factors,” a risk level is determined for the accident and assigned to one of three “risk zone” categories.

Likelihood of Occurrence
The likelihood of occurrence of an accident is composed of two elements; the frequency of the initial event occurring despite prevention measures, and the reliability or effectiveness of protection measures that protect against the event progressing to the accident.  Qualitative values are assigned to each of these two elements.  These values are then combined to assign a score the overall likelihood of occurrence for the accident scenario.  This assigned score has no relationship to a probability.  Tables 1 and 2 describe the scores for frequency and effectiveness of protection.

When two concurrent events (contingencies) are identified that result in a condition whereby a criticality is possible, the two elements of accident likelihood, as described above, are used to demonstrate compliance with the Double Contingency Principle (i.e., two unlikely, independent, and concurrent changes in process conditions must occur before criticality is possible).  The first element determines the qualitative probability that an event will occur despite prevention measures in place.  The second element determines the qualitative probability that another event will not occur concurrently resulting in a condition whereby a criticality is possible.  In each case, the quality of the measures in place designed to preclude these events is determined based upon the reliability and availability of the measures to function when required.

Table 1, Frequency of Cause Categories

Score
Qualitative Description

1
Likely to occur repeatedly during the life cycle of the system

0
Likely to occur several times during the life cycle of the system

-1
Likely to occur sometime during the life cycle of the system

-2
Unlikely to occur during the life cycle of the system

-3
Highly unlikely to occur during life cycle of the system

-4
Not expected to be possible

Table 2, Effectiveness of Protection

Score
Description of Protection

0
No protection

1
Protection by a single, trained operator with adequate response time

2
Protection by a single hardware system, functionally tested on a regular basis

3
Protection by a single passive safety device, functionally tested on a regular basis; or single, tested hardware system with trained operator backup

4
Protection by two independent, redundant hardware systems, each functionally tested on a regular basis

Severity of Consequences

The severity of consequences of an accident is measured in terms of resulting health effects including fatalities or exceeding personnel exposure limits.  A relative score from Table 3 is assigned to each accident scenario based upon its estimated consequences, taking into consideration all of the potential effects and whether the consequences are onsite or offsite.  

Some consequences described in Table 3 are below or outside the scope of the ISA; therefore, accident scenarios resulting in such consequences may or may not be addressed by licensee management.  Furthermore, any actions directed by licensee management associated with those scenarios are not considered a part of the ISA required by Part 70.

Risk Levels and Acceptability

Risk levels are determined by combining the severity and likelihood factors established for the postulated accident.  For the evaluation of pre-existing operations the following protocol is used: Risk Zone 1 operations are shutdown, Risk Zone 2 operations are evaluated and either shutdown or allowed to continue with a time limited waiver.  Risk Zone 3 operations are acceptable as they meet established criteria.

For new operations the following risk level protocol is established: Risk Zones 1&2 are not acceptable and are designed out such that a Risk Zone 3 is achieved prior to start-up of that operation.  Table 4 provides an application of this.

Table 3

Severity of Consequences Table




SEV
Qualitative Descriptor

Consequence of Event

Order of Magnitude


Effects from Chemical Hazards Exposure (does not include plant conditions that result in an occupational risk, but do not affect the safety of licensed radioactive materials)
Effects from Fire Hazards Exposure (does not include plant conditions that result in an occupational risk, but do not affect the safety of licensed radioactive materials)
Effects from Criticality Hazards Exposure 
Effects from Radiological Hazards Exposure 

6
Very High

Multiple fatalities


An acute chemical exposure to an individual from licensed material or hazardous chemicals produced from licensed material that could cause death to multiple workers or permanently disables a member of the public at the site boundary.
Fire which could cause commensurate radiological, chemical, or criticality consequences.
Occurrence of criticality which could cause commensurate radiological effects.
Lethal radiation dose

5
High

Fatality or multiple permanent health effects


An acute chemical exposure to an individual from licensed material or hazardous chemicals produced from licensed material that could endanger the life of the worker or lead to irreversible or other serious long-lasting health effects to a member of the public at the site boundary.
Fire which could cause commensurate radiological or chemical consequences.

Acute worker dose of 100 rem, acute dose at site boundary of 25 rem or intake at site boundary of 30mg soluble uranium.

4
Intermediate

Permanent loss of function/limb or multiple lost-time injury


An acute chemical exposure to an individual from licensed material or chemicals produced from a licensed material that could lead to irreversible or serious long-lasting effects to a worker or mild transient health effects to a member of the public at the site boundary.


Fire which could cause commensurate radiological or chemical consequences.

Acute worker dose of 25 rem, acute dose at site boundary of 5 rem, or 24 hour average release exceeding 5000 times Table 2 of 10CFR20, Appendix B.

3
Site-specific Intermediate 

Restricted/lost time work injury or multiple medical treatment cases
A chemical accident that could result in exceeding radiological criteria.
Fire which could cause commensurate radiological or chemical consequences.

Exposure of worker or member of the public in excess of 10 CFR 20 limits. 

2
Low

Medical treatment or multiple first-aid cases


A chemical accident that could cause commensurate radiological consequences.
Fire which could cause commensurate radiological or chemical consequences.

Radioactive material spill ( 1000 ft2, personnel contamination <500k dpm / 100 cm2

1
Very Low

Minor injury; first aid case


A chemical accident that could cause commensurate radiological consequences.
Fire which could cause commensurate radiological or chemical consequences.

Radioactive material spill ( 100 ft2, personnel contamination <50k dpm / 100 cm2 exposure of workers below 10 CFR 20 limits, offsite release causing doses below 10 CFR 20 limits.

0
Negligible

Probably no health effects; nuisance odor, visible plume
A chemical accident that could cause commensurate radiological consequences.


Personnel contamination < 5k dpm / 100 cm2, exposure of workers below license action levels, off-site release below license action levels

Table 4

Risk Assessment Table



[(Frequency of Cause) - (Effectiveness of Protection)]



Highly Unlikely

Unlikely

Not Unlikely



(-4
 -3
-2
-1
0
1




High
6

  






5







 Intermediate
4







Site - Specific Intermed.


3







Low
2

BELOW SEVERITY THRESHOLD  


1



0




= Risk Zone 1 (Does not meet performance criteria, immediate corrective action required)



= Risk Zone 2 (Does meet performance criteria, corrective action required within time limited waiver)



= Risk Zone 3 (Meets performance criteria, no corrective action required or acceptable for startup of new operation)

APPENDIX C

ISA Example

The following is provided as an example of establishing risk criteria that may be acceptable to the NRC.  Methods different from those set out in this guidance will be acceptable if they provide a basis for the compliance with the requisite regulations.

The following is an application of the information provided in this guidance document.  It is intended to provide clarity on the application and set out a working example.

The system that will be analyzed is a safe geometry dissolver used in a scrap recovery operation.  The example is a hypothetical application and any similarity to an operating facility is purely coincidental.
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