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Seek industry / regulator 
alignment on issues identified 
in recent 10CFR70 licensee 
inspections and license 
reviews

Purpose
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reviews

Commissioner Nils Diaz (ANS Plenary, 2003): 

“Operational safety is the alpha and omega of current fleet of NPPs and 
nuclear facilities”

“Risk-informed, performance based regulations will benefit industry, and 
enable focus on key systems”



• Appropriate Designation of IROFS per 70.61(e)
- Reliance on Design Features controls not 
Identified as IROFS

- Identification of initial conditions / 

bounding assumptions

Designation of Credible vs Non Credible

Design Features vs. IROFS
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- Designation of Credible vs. Non-Credible 
Accident Sequences

- Technical basis for non-credible / highly 
unlikely accident sequences

Industry is responsible to identify adequate Items Relied On For Safety 
(ROFS) to meet performance requirements of 10CFR70.61 for each credible 
accident sequence.  Regulator is responsible for providing oversight of 
licensee operations and assure IROFS are maintained and will perform 
intended function when required



10CFR70.61 Performance Requirements
•Ambiguity exists regarding the relationship between 70.61(b) and 
70.61(d). ISG-03 points out that while the intent of the NRC was to 
have a single performance requirement for nuclear criticality 
accidents, this cannot be substantiated by a literal examination of the 
final rule 

•The rule does not define the terms “highly unlikely”, “unlikely,” and 
“credible”, but instead states that the definitions of these terms must 
be included in the applicant’s ISA Summary.
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be included in the applicant s ISA Summary. 

•10CFR70.61 requires that all credible accident sequences for which 
the consequences could exceed the performance requirements must 
be controlled to be unlikely or highly unlikely, as appropriate.



Credible vs. Non-Credible
§ 70.61 Performance requirements.
(b) The risk of each credible high-consequence event must be limited. Engineered controls, administrative controls, or both, shall 
be applied to the extent needed to reduce the likelihood of occurrence of the event so that, upon implementation of such controls, 
the event is highly unlikely or its consequences are less severe than those in paragraphs (b)(1)-(4) of this section. High 
consequence events are those internally or externally initiated events that result in:  (1), (2), . . . 

Definition of credible and not credible events (NUREG-1520),

Any one of the following three independent acceptable sets of qualities could define an event as 
not credible:

a.   an external event for which the frequency of occurrence can conservatively be 
estimated as less than once in a million years
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b. a process deviation that consists of a sequence of many unlikely human  actions or 
errors for which there is no reason or motive (In determining that there is no reason 
for such actions, a wide range of possible motives, short of intent to cause harm, must 
be considered. Necessarily, no such sequence of events can ever have actually 
happened in any fuel cycle facility.)

c. process deviations for which there is a convincing argument, given physical laws, that 
they are not possible, or are unquestionably extremely unlikely (The validity of the 
argument must not depend on any feature of the design or materials controlled by the 
facility’s system of IROFS or management measures.)

. . .  An applicant may demonstrate, by quantitative reasoning, that a particular event is of 
negligible frequency. Such a demonstration must be convincing despite the absence of 
designated IROFS. 



Highly Unlikely
§ 70.61 Performance requirements.
(b) The risk of each credible high-consequence event must be limited. Engineered controls, administrative controls, or both, shall be 
applied to the extent needed to reduce the likelihood of occurrence of the event so that, upon implementation of such controls, the 
event is highly unlikely or its consequences are less severe than those in paragraphs (b)(1)-(4) of this section. High consequence 
events are those internally or externally initiated events that result in:  (1), (2), . . . 

Quantitative definition of highly unlikely event (NUREG-1520), 

“The guideline for acceptance of the definition of “highly unlikely” has been derived as the highest 
acceptable frequency that is consistent with a goal of having no inadvertent nuclear criticality 
accidents, and no accidents of similar consequences, in the industry. To within an order of 
magnitude, this is taken to mean a frequency limit of less than one such accident in the industry 
every 100 years. This has been translated below into a guideline limiting the frequency of individual 
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accidents to 10-5 per-event per-year. As the goal is to have no such accidents, accident frequencies 
should be reduced substantially below this guideline when feasible.”

Qualitative definition of highly unlikely event (ISG-01),

Must meet the following two conditions: (a) they are reasonably clear and based on objective 
criteria; and (b) they can reasonably be expected to consistently distinguish accidents that are 
highly unlikely from those that are merely unlikely (or not unlikely).

A system of IROFS that possesses double contingency protection, where each of the applicable 
qualities is present to an appropriate degree. 

In this definition, the qualities to be considered should be described in sufficient detail so that their 
effect on the overall likelihood can be evaluated. This is what is meant by being present to an 
appropriate degree.



Typical IROFS Designation Process

no

§ 70.61 Performance 
requirements.

(b) The risk of each credible 
high-consequence event must 
be limited. Engineered controls, 
administrative controls, or both, 
shall be applied to the extent 
needed to reduce the likelihood 
of occurrence of the event so 
that, upon implementation of 
such controls, the event is 

yes

No IROFS are required to 
prevent/mitigate the eventIs the event credible?

Perform analysis to identify potential events (accident sequences)

Does the event outcome

Identify the bounding assumptions and initial conditions of the process 
to be analyzed (Information needed for hazard analysis)
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Define controls needed to 
reduce the likelihood of 

occurrence to highly unlikely

no

yes

yes

highly unlikely or its 
consequences are less severe 
than those in paragraphs (b)(1)-
(4) of this section. High 
consequence events are those 
internally or externally initiated 
events that result in:  (1), (2), . . . 

After evaluation, can the of 
the event likelihood be 

shown to be at least highly 
unlikely?

Bounding assumptions and 
initial conditions may be 
credited in assessing the 
initiating event likelihood.

No IROFS are required to 
prevent/mitigate the event

No IROFS are required to 
prevent/mitigate the event

no
Does the event outcome 

have a high safety 
consequence?



Pause
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Key Terms and Concepts

Management Measures - The functions performed by the 
licensee, generally on a continuing basis, that are applied to 
safeguards and items relied on for safety, to ensure the items 
are available and reliable to perform their functions when 
needed. Management measures include configuration 
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management, maintenance, training and qualifications, 
procedures, audits and assessments, incident investigations, 
records management, and other quality assurance elements 
(ref. §70.4).



Key Terms and Concepts
Determining initiating event frequency (ISG-01),
For internal initiating events the “facility or process features (or physical and chemical 
phenomena) that can affect the initiating event likelihood may be identified as initial conditions
or bounding assumptions. The important factor is that these initial conditions and bounding 
assumptions must be identified, and, if susceptible to change over the lifetime of the facility 
(such as through process deviations or facility changes) must be appropriately maintained.”

• Initial Conditions – Important aspects of the process and associated equipment, 
process operating parameters (e.g., temperature, pressure, flow rates, etc…), material 
throughput, process interfaces. Initial conditions also include the basic design features
of the process or the facility in which it resides that establish the normal conditions
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of the process, or the facility in which it resides, that establish the normal conditions 
from which the process hazard analysis is performed.

• Bounding Assumptions – Identified assumptions, process and/or material 
characteristics based on established construction requirements, weather data (e.g., 
historical snow loading, seismic zone, rainfall, etc.), physical or chemical reactions, 
known scientific principles, and/or facility-specific experimental data supported by 
operational history.  These conditions do not depend on any feature of the design or 
materials controlled by the facility’s system of IROFS or management measures other 
than those to confirm the initial acceptance criteria.

c1



Slide 11

c1 need to confirm consistency with ISG-1
cmanning, 8/13/2009



Key Terms and Concepts (cont)
Design Features - Those features (normally passive) that have little 
possibility of failure and do not require periodic testing or verification to 
ensure they remain available.  The only credible mechanism by which these 
features could be altered is through a formal design change performed under 
a configuration control program. 

Design features are maintained by management measures including routine 
audits or surveillances.
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audits or surveillances.

Design feature examples include:

– Spill control measures such as curbing, sumps, dikes and sloped 
floors provided to collect or control liquid releases

– Roofs, walls, floors and other physical barriers constructed to 
prevent water intrusion into moderation controlled areas

– Structural components such as concrete equipment bases, fixed 
geometry conveyor systems, rod tray storage cabinets, and fuel 
assembly storage racks, cylindrical tanks that are favorable to the OD 
of the tank

– Funnel break to prevent backflow



Conclusions
• In most facilities, a large percentage of the total risk will be concentrated in a 

relatively small percentage of equipment. Not all criticality controls need to be 
declared as IROFS to meet 10CFR70.61 performance requirements.

• Design features, as defined in this presentation, need not be declared IROFS (e.g., 
not necessary to control total risk). They may be considered initial conditions of 
facility – required to establish credible accident sequences. Design features may 
only be altered through formal design change control configuration management 
program.

• Each licensee under 10CFR70 now has an accepted ISA Summary for respective 
facility; the applicant ISA Summary is compliant with Rule, highly unlikely 
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y; pp y p , g y y
threshold is quantitatively/qualitatively defined, IROFS have been clearly 
identified.

• Recent HQ/Region inspection experience has questioned the acceptance of the 
ISA Summary. 

• Industry desires consistent Rule interpretation by Regulator; if regulatory 
expectations have changed, appropriate implementation allowance (timeframe) 
must be provided to industry.

. . . Recent NRC inspection trend appears to be heading down the path of compliance 
based oversight in lieu of risk informed, performance based regulatory oversight. This 
would be contrary to the original intent of the new 10CFR70 Rule.



Backup
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10CFR70.61 Performance Requirements
§ 70.61 Performance requirements.

(a) Each applicant or licensee shall evaluate, in the integrated safety analysis performed in accordance 
with § 70.62, its compliance with the performance requirements in paragraphs (b), (c), and (d) of this 
section.

(b) The risk of each credible high-consequence event must be limited. Engineered controls, 
administrative controls, or both, shall be applied to the extent needed to reduce the likelihood of 
occurrence of the event so that, upon implementation of such controls, the event is highly unlikely or its 
consequences are less severe than those in paragraphs (b)(1)-(4) of this section. High consequence 
events are those internally or externally initiated events that result in:  (1), (2), . . . 

(c) The risk of each credible intermediate-consequence event must be limited. Engineered controls, 
d i i t ti t l b th h ll b li d t th t t d d th t i l t ti f

NEI-Industry Working Group:  10CFR70 Implementation Issues

Washington, DC, October 8, 2009

administrative controls, or both shall be applied to the extent needed so that, upon implementation of 
such controls, the event is unlikely or its consequences are less than those in paragraphs (c)(1)-(4) of 
this section. Intermediate consequence events are those internally or externally initiated events that are 
not high consequence events, that result in: (1), (2), . . . 

(d) In addition to complying with paragraphs (b) and (c) of this section, the risk of nuclear criticality 
accidents must be limited by assuring that under normal and credible abnormal conditions, all 
nuclear processes are subcritical, including use of an approved margin of subcriticality for safety. 
Preventive controls and measures must be the primary means of protection against nuclear criticality 
accidents.

(e) Each engineered or administrative control or control system necessary to comply with paragraphs (b), 
(c), or (d) of this section shall be designated as an item relied on for safety. The safety program, 
established and maintained pursuant to § 70.62 of this subpart, shall ensure that each item relied on for 
safety will be available and reliable to perform its intended function when needed and in the context of 
the performance requirements of this section.



10CFR70.61 Performance Requirements

Meeting the Performance Requirements for Criticality Accidents (ISG-03), 

To meet the regulations and prevent criticalities, an applicant/licensee may use one of the three 
approaches below (in conjunction with other 10 CFR Part 70 requirements, including those in § 70.62):

1. Demonstrate compliance with § 70.61(d); or
2. Demonstrate compliance with § 70.61(b), considering only preventive controls and including 

an approved margin of subcriticality; or

§ 70.61 Performance requirements.
(e) Each engineered or administrative control or control system necessary to comply with paragraphs (b), (c), or (d) of this 
section shall be designated as an item relied on for safety. The safety program, established and maintained pursuant to § 70.62 of 
this subpart, shall ensure that each item relied on for safety will be available and reliable to perform its intended function when 
needed and in the context of the performance requirements of this section.
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pp g y;
3. Separately demonstrate compliance with both § 70.61(d) and § 70.61(b). 

Use of any of the above three approaches will satisfy the regulations. That both § 70.61(b) and §
70.61(d) apply to criticality is supported by NUREG-1520. NUREG-1520, Section 5.4.3.4.4, addresses 
meeting the requirements of § 70.61(d). In addition, there are several references to the requirement to 
make criticality highly unlikely. 

Thus, if a licensee chooses to address criticality event sequences under 10 CFR 70.61(b) with a 
preventive strategy and has an approved margin of subcriticality for safety, then the licensee will 
have also met the requirements under 10 CFR 70.61(d).



ISA Timeline

NRC

19981997 1999 2000 2004200320022001 2005 2009200820072006

Mar. 2002
NUREG 

1520 
Issued

Oct. 2008
NRC 

Approval of  
ISA Summary

May  2001
NUREG 

1513 
Issued

Sept. 2000
10CFR70 
Published

Sept. 2004
RAI on 

DCP ISA

May 2002
Approved 
GNF-A 

ISA Plan

May 2006
RAI on 

DCP and 
BOP ISA

July 2007
NRC 

Approval of 
GNF-A 

Revised ISA 
Methodology
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GNF-A

Feb. 1997
DCP ISA 1 
Submittal

May 2000
URU ISA 
Submittal

July 2008
ISA Summary 

using new 
methodology 

(Rev. 11)

19981997 1999 2000 2004200320022001 2005 2009200820072006

Nov. 2001
Initial 

GNF-A 
ISA Plan 
submitted

June 2003
DCP ISA 
Summary 
Submittal

Oct. 2004
DCP/FAB/BOP 
ISA Summary
Submitted as 

Rev. 2

June 2007
Revised 

Methodology 
Discussions 
with NRC

Mar. 1999
FAB ISA 1 
Submittal

Mar. 2001
BOP ISA 1 
Submittal

Sept. 1999
DCP/FAB 
Integration 

ISA 1 
Submittal
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