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1 Introduction

Section 2 (1) (a) of the NNR Act [1] provides that the NNR Act applies to the siting,
design, construction, operation, decontamination, decommissioning and closure of any
nuclear installation.

Section 5 (b) of the NNR Act provides that the National Nuclear Regulator (NNR),
amongst others, exercise regulatory control related to safety over the siting, design,
construction, operation, manufacture of component parts, and decontamination,
decommiissioning and closure of nuclear installations, through the granting of nuclear
authorisations.

The NNR interpretation of the NNR Act is that in order to operate a nuclear installation,
the siting, design, manufacturing and construction activities (as well as the operation
and decommissioning) must fall under the regulatory control of the NNR. For this
purpose the applicant has two options:

(a) Separate applications may be made for nuclear authorisations for the various
stages or combinations of stages. For each application a safety assessment is
required to address the aspects which would have an impact on the safety of the
proposed installation. (Separate safety assessments on the impact on existing
installations in the vicinity must be provided by the respective holders as
required).

(b) Application for a nuclear authorisation for combined siting, construction and
operation stages may be made. In this case the safety assessment submitted in
support of the application must cover the design, siting, construction,
manufacturing, operation and decommissioning stages. The NNR assessment
and inspection processes cover the design, siting, construction and
manufacturing aspects as well as operation and decommissioning.

Having regard to section 5 (b) of the NNR Act, the NNR recognizes that, in the exercise
of its regulatory control over nuclear installations, there may be circumstances where
the NNR may be required to issue a nuclear authorisation to design a nuclear
installation.

The design authorisation framework consists of a two-stage process as follows:

1. Stage 1: Nuclear Authorisation Process - The NNR accepts the application and
issues a nuclear installation licence to design that prescribes the conditions for

Page 5 of 23

Unrestricted



PP-0008 Design Authorisation Framework

regulatory engagement during the design process of a particular nuclear
installation.

2. Stage 2: Design Assessment Process — The NNR performs an assessment of
the safety case for the Reference Design of a nuclear installation and issues a
Safety Evaluation Report.

Stage 1 entails the assessment of the applicant’'s organisational and management
processes and the evaluation of the applicant’s ability to perform the envisaged design
development and control processes.

Stage 2 entails the assessment of the Reference Design against supporting information
provided by the licence applicant at a level of detail allowing for assessment of the
safety criteria and the safety issues associated with the design. This includes an
assessment of the extent of the identification of phenomena and innovative Systems,
Structures or Components (SSC) that may require specific test and qualification as well
as demonstration of systems response of the proposed design during process
disturbances and fault conditions. This stage provides for a systematic phased design
assessment process and ensures that a minimum set of information is available before
proceeding to the next phase of the design assessment.

Note: The applicant may, depending on the maturity of the design and the
documentation, combine the various phases of Stage 2 on condition that the information
submitted for the specific phase in question allows for the assessment of issues and
aspects required to be covered in the previous phase/s.

The design assessment as a self-standing licensing stage is optional and independent
of other licensing stage applications and may be followed — if successful - by a
construction license application. Issues resolved during this process will be recorded
and given due consideration in subsequent licensing stages involving the specific
Reference Design of the nuclear installation.
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2 Purpose

The purpose of this document is to:

(a) Define the legal framework for a nuclear authorisation to design a nuclear
installation,

(b) Outline the relevant processes to be followed by an applicant, and

(c) Specify the NNR requirements and deliverables associated with this process.

3 Scope

This document is applicable to applicants for a nuclear installation licence to design a
nuclear installation, and to regulatory assessments of the design of a proposed nuclear
installation.

This process is applicable where an application for a nuclear installation licence to
design a nuclear installation is submitted to the NNR separate from and not concurrent
with other applications for Nuclear Installation Licenses such as for the construction or
operation of the same nuclear installation.

4 Terms, Definitions and Abbreviations

4.1 Terms & Definitions

Concept Design - The concept design information provides preliminary process and
system description of the proposed nuclear installation as well as the operational
capabilities, maximum radioactive material inventory, and the method(s) to accomplish
the required safety functions of the nuclear installation. Preliminary systems architecture
and functioning with major structural elements and components is defined and technical
risks and mitigation strategies outlined. In addition to the presentation of rules for
classification of SSC’s, and the corresponding establishment of specific design and
safety criteria linked to the classification scheme, the rules for the application of codes
and standards would also be presented.

Design — The process and the result of developing a concept, detailed plans, supporting
calculations and specifications for a nuclear installation and its components and parts.

Nuclear Installation Licence to Design — It is a nuclear authorisation issued by the NNR
in terms of Section 5 of the NNR Act and is an authorisation that prescribes the
conditions for regulatory engagement during the design process of a particular nuclear
installation.
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Reference Design - The design information submitted in support of the safety case for
the design assessment must be sufficiently developed based on conservative system
design analysis and at a level of detail allowing for the assessment of the extent of
compliance to all the safety criteria set forth by the NNR as well as for the development
of procurement, construction and installation specifications.

4.2 Abbreviations
ALARA — As Low As Reasonably Achievable

BoP - Balance of Plant

C&l - Control and instrumentation

DiD — Defense in Depth

FMECA - Failure Modes, Effects and Ciriticality Analysis
FSF — Fundamental Safety Functions

HAZOP — Hazard and Operability Analysis

NNR - National Nuclear Regulator

PIRT — Phenomena ldentification and Ranking Table
SER - Safety Evaluation Report

SSCs - Systems, Structures and Components

V&V — Verification and Validation
5 Legal Framework

5.1 Basis for the Nuclear Authorisation to desigh a nuclear installation

Section 2, read with section 5 (b), of the NNR Act provides the legal basis for the NNR
to exercise regulatory control related to safety over the design of nuclear installations
and to issue a nuclear authorisation for the design of a nuclear installation to applicants
who wish to design a nuclear installation.

The NNR Act and current international practice, such as the design certification process
in the USA, and the generic design assessment process in the UK, have been
considered in developing the process to be followed by applicants for a nuclear
installation licence to design a nuclear installation.

Page 8 of 23

Unrestricted






PP-0008 Design Authorisation Framework

finalisation of the Safety Evaluation Report or may result in pre-conditions for
subsequent licensing stages such as construction and even manufacturing.

7.3.1 Submission

The following documentation has to be made available with submission of the safety
case for the Reference Design:

e Safety Concept and Safety Philosophy Document
e Reference Design Safety Analysis Report (RD-SAR)

e Balance of Safety Case Documentation

7.3.2 NNR Deliverables

The NNR will issue a Safety Evaluation Report (SER) on the Reference Design. The
SER will be structured congruent to the safety case, and will consider the assessment
results of Stage 1 and Stage 2 (Phase 1, 2 and 3) and will provide detailed conclusions
of the assessment results. Where needed, comments and conditions will be included
that may influence subsequent licensing applications (construction).

7.4 Phase 4: Post Phase 3 process

For this phase and beyond, the applicant will have to implement a configuration and
design change management process to maintain consistency among design
requirements and the related documentation, even as changes are made.

Design documentation for SSC may be submitted to the NNR for assessment in this
phase and the applicant may enter a process aiming at the resolution of the comments
and conditions from the NNR Final SER, addressing the identified needs for test and
qualification of phenomena and SSC characteristics and developing the detailed design
for construction license and/or manufacturing.
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Appendix B: Process Flow & Process Description

Objective

Design Authorisation Framework

Stage 1: Authorisation

Stage 2: Design Assessment

L Phase 1 Phase 2 Phase 3 Phase 4
Application Authorisation Concept Design Assessment Principal Safety and test and Safety Case Post Phase 3
qualification approach review Assessment Process Assessment

f\pplication as
per Appendix A

e Project
Management
documentatio
n(6.3.1)

e Initial Design
Information
(6.3.2)

Documentation

Outcome

s Concept Design

e Safety Concept and Philosophy

e Safety Classification Method,

e Approach to the application
of Codes and Standards

e Material Selection approach
and process

e Approach to DiD and ALARA

e Approach to external events

e Approach to event selection
and categorisation

e Strategy on Safety Analysis;

® Approach to modelling and
simulation, including V&V of
computer codes and models

® Approach to design ito ISI and
Maintainability

e Approach to testing and
qualification

e Strategies for resolution of Key
Safety Issues

» System descriptions and design basis
BoP information/envelop and
connectivity

Process flow diagrams

C&I concept and design

Electrical Power, including emergency
supply

Monitoring concept

Maintenance and IS concept
Operating Envelope

Site Envelope

Safety Classification,

Codes and Standards justification
Material Selection

Implementation of DiD and ALARA
Civil Design including protection
against external and internal events
Initiating events

Representative DSA and PRA reparts
for PIE’s

Sources of radioactivity and source
term analyses

Qualification of materials

Design specification of SSC

Accident Management

Human Factors, Human Reliability
Analysis, and Human interface
Safety case specification

e Safety Concept and
Safety Philosophy
Document

o Reference Design
Safety Analysis Report
{RD-SAR)

s Balance of Safety Case
Documentation:
Inspection, test and
gualification bases and
plans and acceptance
criteria
ISl and maintenance
bases
RP Programme bases
Accident management
philosophy
OTS philosophy and
approach
Construction and
commissioning
approach
Decommissioning
strategy
Security strategy and
philosophy

e Configuration and
change management
process and plan

e Changes to the
Reference Design as
per change
management plan

Accept/ reject
application

NIL to design

NNR Evaluation Report with
comments & conditions

NNR Evaluation Report with
comments & conditions

Safety Evaluation
Report (SER)

Resolution of comments
& conditions; Updated

SER




