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LEARNING OBJECTIVES

After going through this presentation the participants are expected to be 

familiar with:

• Different regulatory approaches used for the development of safety 

regulations 

• Advantages and Disadvantages of a particular approach or a 

combination of regulatory approaches
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KEY MILESTONES

The key milestones of this module as per recommendations of SSG-16 

are:

• Awareness by the regulatory body about the two main alternative 

regulatory approaches (Phase-2)

• Readiness to adopt the regulatory approach that  best suits  the state’s 

needs (Phase-3) 
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INTRODUCTION 1/2

Implications of the regulatory approach

• To effectively discharge its responsibilities the regulatory body should 

have adequate authority, independence, financial resources and 

technically competent staff.

• The selection of the regulatory approach influences the organizational 

structure and size of the regulatory body and consequentially will have a 

major influence on the resources needed.

• The regulatory approach chosen can also impact on the necessary 

number and qualifications of the regulatory staff. 

• The regulatory approach also has implications for the need for external 

expert support for the regulatory body. 

The regulatory structures and approaches currently in use vary significantly 

from one State to another. 
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INTRODUCTION  2/2

• In Phase 2, the regulatory body should be aware of the two 

main alternative regulatory approaches:

• prescriptive approach, 

• performance based approach. 

• Each regulatory approach has benefits and disadvantages 

associated with it, and there are also approaches that 

combine features of these two main alternatives. 

• The choice of a regulatory approach does not take away the 

prime responsibility of safety from the operating organization.

• In Phase 3, the regulatory body should be ready to adopt a 

regulatory approach that best suits the State’s needs. 
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RELEVANT IAEA SAFETY STANDARDS
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KEY CONSIDERATIONS FOR 

REGULATORY APPROACHES

• Phase 2 - Action 29 of SSG-16 recommends that:

“ the regulatory body should consider the various regulatory 

approaches that are applied for nuclear power programs of 

the same size, and should tentatively plan its approach, 

taking into account the State’s legal and industrial practices 

and the guidance provided in the IAEA safety standards”.

8



IAEA

PRESCRIPTIVE APPROACH

• establishes detailed specific requirements with acceptance 
criteria. As such, prescriptive regulations establish clear 
expectations for the regulatory body as well as for the 
operating organization 

• These regulations prescribe the means and methods to be 
used in order to comply with regulatory requirements for 
achieving an adequate level of protection and safety.

• enables licensee to foresee that what is acceptable to 
regulatory body in order to get specific authorization. 

• uses specific technical requirements which can be taken 
from relevant international industrial standards or industrial 
standards of other States
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ADVANTAGES OF 

PRESCRIPTIVE APPROACH

• provides both the regulatory body and the operating 

organization with clearly defined provisions for a particular 

activity or situation.

• Prescriptive regulations reduce the time and skills 

necessary to perform a licensing review or conduct an 

inspection. 

• Prescriptive regulations enable the authorization and 

inspection process to focus on verification of compliance.

• Allows the Regulatory Body to develop in- house 

competence in a phased and systematic manner.
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DISADVANTAGES OF 

PRESCRIPTIVE APPROACH

• Issuing detailed regulations places a high demand on the 
regulatory body’s resources for their development and 
updating; 

• tends to limit the flexibility of the operating organization in 
achieving safety and may not be of help in the development 
of a safety culture;

• Regulations are based on vast industrial experience and 
are not easy to modify or replace though may require
regular review and revision to keep pace with technological 
changes
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PERFORMANCE BASED APPROACH

• specifies primarily the overall safety objectives and allows 

more flexibility in meeting these objectives

• may require fewer, less detailed regulations.

• would require high levels of professional competence and 

experience of RB, TSO and operating organization to 

ensure that safety objectives are adequately met

• needs greater involvement by the operating organization in 

determining how safety objectives are to be met in 

practice. 
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ADVANTAGES OF PERFORMANCE 

BASED APPROACH

• Performance based regulations are comparatively easy to 

develop and are focused on what is to be achieved in terms 

of protection and safety

• Such regulations will not need to be changed so frequently 

to reflect changing technology or new knowledge

• Use of safety objectives will tend to promote continual 

safety related improvements and the search for better 

approaches by the operating organization 

• Need greater involvement of the operating organization in 

determining how objectives are to be met 
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• More dependence on expert judgment which may 

lead to inconsistency in regulatory decision making;

• Requires more effort on part of the Licensee to 

produce safety justifications/arguments;

• Verification that appropriate measures to ensure 

safety have been identified by the operating 

organization may be difficult unless the regulatory 

body’s staff have a high level of professional 

competence

• More difficult to characterize degradation of safety 

and to justify the necessary regulatory intervention
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EXAMPLES OF PERFORMANCE 

BASED VERSUS PRESCRIPTIVE

Operator Retraining

• Both approaches require that effective operator retraining 

shall be in place to ensure safe operation of the plant. 

• Performance based approach does not specify a duration 

and content of retraining and provides flexibility to the 

operating organization to demonstrate effectiveness; 

• the regulatory body has to evaluate that justification 

provided by the licensee is acceptable or not.

• A prescriptive approach usually specifies a duration and 

content of the retraining to ensure its effectiveness for safe 

operation. 
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EXAMPLES OF PERFORMANCE 

BASED VERSUS PRESCRIPTIVE

Operator Retraining

Performance Based Approach

• “All licensed reactor operators shall be submitted to periodic retraining 

programme which includes updated material and final examination. The 

operating organization shall implement a surveillance  programme  which  

includes representative indicators of the individual operator performance.”

Prescriptive Approach

• All licensed reactor operators shall be submitted to a periodic retraining 

programme that includes updated material and a final examination. It shall 

be on annual basis with a duration of not less than 50 hours including 

theoretical classes and practical application on the plant simulator. The 

training programme shall cover normal operation, design basis accidents, 

emergency procedures and severe accidents guidelines. The final 

examination shall be able to verify both theoretical proficiency and 

practical skills. 
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EXAMPLES OF PERFORMANCE 

BASED VERSUS PRESCRIPTIVE

Diesel Generator Reliability

• Both approaches would set a desired objective for the high reliability of 

diesel generators, and 

• Performance based approach would leave it up to the operating 

organization as to how this objective is achieved. operating 

organization would be required to provide certain performance 

indicators, i.e. the appropriate testing records, to the regulatory body to 

confirm that the desired reliability is achieved.

• Prescriptive approach would direct the plant operating organization to 

conduct detailed maintenance operations, testing procedures and 

inspections, and to carry out at specific time intervals in order to meet 

the defined/prescribed reliability target. 
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EXAMPLES OF PERFORMANCE 

BASED VERSUS PRESCRIPTIVE

Diesel Generator Reliability

• Both approaches require the operator to implement an effective surveillance 

programme for diesel generators to ensure a high reliability.

Performance based approach

• “The operating organization shall  establish the diesel generators surveillance 

programme with the associated time intervals for in-service inspections and 

dynamic loading tests to achieve ensure a high reliability. Appropriate 

performance indicators shall be used to ensure predictive measures regarding 

the adequacy of established time intervals.”

Prescriptive approach

• “Diesel Generators surveillance programme shall guarantee a minimum 

reliability of 95 % through, at least, in-service inspections and dynamic loading 

tests at each three months of operation and, at least, once per refuelling 

outage”. 
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EXAMPLES OF PERFORMANCE 

BASED VERSUS PRESCRIPTIVE

Control of Hydrogen in the Containment 

The objective of both the approaches is to limit the maximum 

concentration of hydrogen in the containment atmosphere in order 

to maintain the containment integrity under accident conditions.

Performance Based Approach

“Design features to control hydrogen that might be released into the 

containment in accident conditions shall be provided to control the 

concentrations of hydrogen so as to prevent deflagration or 

detonation loads that could challenge the integrity of the 

containment”
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EXAMPLES OF PERFORMANCE 

BASED VERSUS PRESCRIPTIVE

Prescriptive Approach

“All containments must limit hydrogen concentrations during 

and following an accident that releases an equivalent amount 

of hydrogen as would be generated from a 100 percent fuel 

clad-coolant reaction, to less than 10 percent (by volume) and 

maintain containment structural integrity”
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EXAMPLES OF PERFORMANCE 

BASED VERSUS PRESCRIPTIVE

Emergency Core Cooling under accident conditions

The objective of both the performance based and prescriptive 

regulatory requirements is to ensure:-

• Cooling of the reactor core under accident conditions e.g. a 

Loss of Coolant Accident (LOCA) 

• Conformance with certain performance based or 

prescriptive acceptance criteria respectively
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EXAMPLES OF PERFORMANCE 

BASED VERSUS PRESCRIPTIVE

Performance based Approach

“Means of cooling the reactor core shall be provided to restore and 

maintain cooling of the fuel under accident conditions so as to ensure that:

• The limiting parameters for the cladding or for integrity of the fuel (such 

as temperature) will not be exceeded;

• Possible chemical reactions are kept to an acceptable level
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EXAMPLES OF PERFORMANCE 

BASED VERSUS PRESCRIPTIVE

Prescriptive Approach

• Each boiling or pressurized light-water nuclear power reactor must be 

provided with an Emergency Core Cooling system (ECCS) that must be 

designed so that its calculated cooling performance following postulated 

loss-of-coolant accidents conforms to the criteria set forth as follows: 

a) The calculated maximum fuel element cladding temperature shall not 

exceed 2200° F.

b) The calculated total oxidation of the cladding shall nowhere exceed 0.17 

times the total cladding thickness before oxidation.

c) The calculated total amount of hydrogen generated from the chemical 

reaction of the cladding with water or steam shall not exceed 0.01 times 

the hypothetical amount that would be generated if all of the metal in the 

cladding surrounding the fuel were to react.
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Final Remark

The development of the regulatory framework

involves maintaining a balance between

prescriptive and more flexible performance

based approaches.
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THANK YOU
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