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	REGULATORY OBSERVATION:

	Background
Design of a nuclear power plant requires robust and systematic arrangements for identifying, traceably documenting, verifying, maintaining, and managing requirements. Requirements management is a fundamental process for safe design activities, is a primary assessment matter for the Management for Safety and Quality Assurance (MSQA) topic, and a significant line of enquiry for the safety assessment, engineering and human factors disciplines in Generic Design Assessments (GDA). Its effective development and management are essential for the demonstration of the design’s adequacy. 

[bookmark: _Int_lgX8rx0P]For a Step 2 fundamental assessment the Requesting Party (RP) is expected to submit the arrangements that will be used for managing requirements throughout the SMR-300 lifecycle. The RP is also expected to submit examples of the implementation of those arrangements in order to assist with the demonstration of their adequacy. 

The RP has submitted the SMR-300 Top Level Plant Design Requirements report Ref [1], consisting of Electric Power Research Institute Utility Requirements Document Requirements, RP-derived plant design philosophy and objectives, and requirements from 10CFR50 (US federal regulations), that flow down into lower tier documents and records. A more recent submission, the SMR-300 Design Control procedure Ref [2], describes arrangements for design inputs and a requirements hierarchy in design documentation. It also refers to the creation of a new System Design Requirements procedure and describes how requirements should be integrated within the design process. 

[bookmark: _Int_7CT5YcG8]The SMR-300 Design Control procedure Ref [2] places responsibility on personnel in specific roles to correctly identify what requirements are applicable from the SMR-300 Top Level Plant Design Requirements report Ref [1] and subsequent lower tier documents, specifications and standards. They then record the design input sources within a Pre-Job Brief document Ref [3] and ensure they are met through the relevant design activity and recorded within System Design Descriptions and Requirements Notebooks. 

[bookmark: _Int_jrkQiVM0]The SMR-300 Design Control arrangements Ref [2] reference a mix of implemented arrangements, such as the SMR Procedure for Pre-Job Briefs and Post-Job Reviews Ref [3], and arrangements that are being developed or planned to be implemented such as the System Design Requirements procedure. This mix of implemented and non-implemented procedures creates error traps for the RP’s design and safety case staff when applying the management system. Sample assessments have shown that the requirements brought through these arrangements are recorded and incorporated within the design documentation, although the process is reliant on the specific personnel having suitable experience, competence, and organisational knowledge. 

[bookmark: _Int_7i6S2zcv]The risks of relying upon a qualified and experienced persons-driven process rather than a systematic documented process are partially mitigated, as currently the RP’s design organisation structure is relatively small and does allow for inter-discipline communication and awareness, this is however, not sustainable as the design complexity and organisation grows.

It is also not clear from the SMR-300 Design Control procedure Ref [2] how requirements are systematically derived from the relevant safety and hazard analyses and are addressed by the engineering and operational design.

In PSR Part A Chapter 4 Ref [4] the RP has recognised the need to further develop its requirements management arrangements and states that it is “developing a SMR-300 requirements management framework” and that “A SMR-300 requirements management tool and database will be implemented”. 

Although elements of the planned work already exist in isolation, the lack of systematic control through an adequately documented and implemented requirements management process creates risk within the design in that safety requirements may not be adequately identified or demonstrated to be fulfilled.

In summary, from the submissions and demonstrations through the GDA, the RP has not demonstrated:
· systematic control and documented evidence of how requirements are identified, captured, graded by safety significance, and verified;
· documented evidence that clearly defines ownership of a requirement;
· systematic traceability of requirements from internal interfaces/safety analysis and external sources through the design process, verification, and validation; 
· adequate arrangements for requirements change control;
· documented evidence of the implementation status of requirements;
· systematic control and documented evidence for interface management; and
· a systematic approach to requirements validation.


Relevant Legislation, Standards and Guidance
[bookmark: _Int_JSD2lKuE]The following international standards are of particular relevance:

IAEA GSR Part 2 Ref [5] - Requirement 10: Management of processes and activities - sets requirements to effectively document processes and activities, record results, manage interactions between processes and have readily understood, approved and current procedures.

IAEA SSR-2/1 Ref [6] – Safety of Nuclear Power Plants: Design – Requirement 3: Safety of the plant design throughout the lifetime of the plant – 3.6. sets the requirements “That the design verification, definition of engineering codes and standards and requirements, use of proven engineering practices, provision for feedback of information on construction and experience, approval of key engineering documents, conduct of safety assessments and maintaining a safety culture are included in the formal system for ensuring the continuing safety of the plant design” and “That management of design requirements and configuration control are maintained”.

IAEA TECDOC 1933 Ref [7] - Approaches to Management of Requirement Specifications for Nuclear Facilities throughout their Life Cycle – TECDOC scope “This publication highlights the roles and responsibilities of various stakeholders in the management and governance of the facility requirements as it moves through its various life cycle phases.” 

ISO 9001:2015 – Quality Management Systems requirements Ref [8] – “The organization shall determine the requirements essential for the specific types of products and 
services to be designed and developed. The organization shall consider:
a) functional and performance requirements;
b) information derived from previous similar design and development activities;
c) statutory and regulatory requirements;
d) standards or codes of practice that the organization has committed to implement;
e) potential consequences of failure due to the nature of the products and services.
Inputs shall be adequate for design and development purposes, complete and unambiguous.
Conflicting design and development inputs shall be resolved.
The organization shall retain documented information on design and development inputs.”

[bookmark: _Int_fJQAZrYV][bookmark: _Int_vnhRxcvL]The following Safety Assessment Principles (SAPS) Ref [9] are of particular relevance to this RO:

· SC.4 - Safety case characteristics
· SC.6 - Safety case content and implementation
· ECS.3 - Codes and standards
· EMT.1 - Identification of requirements 
· [bookmark: _Int_6ScSR57i]FA.8 - Linking of initiating faults, fault sequences and safety measures
· FA.9 - Further use of DBA

[bookmark: _Int_s6gIMMK5]The following Technical Assessment Guides (TAG’s) are of particular relevance to this RO:

· ONR-GDA-GD-007 – New Nuclear Power Plants: Generic Design Assessment Technical Guidance Ref [10] - 3.12.2 Scope for GDA for MSQA topic – “arrangements for capturing and transferring assumptions, requirements and commitments made within the safety and security documentation into the as built and the operating regime in a future nuclear construction project based on that design.”

· NS-TAST-GD-094 - Categorisation of safety functions and classification of structures, systems and components (SSCs) Ref [11] – Requirements are described throughout this TAG and form a fundamental aspect of regulatory expectations and considerations for assessors and inspectors. 

· NS-TAST-GD-111 – Management systems and quality management arrangements Ref [12] – This TAG provides guidance on the importance of having the arrangements of safety significant processes adequately captured and incorporated within the management system. 


Regulatory Expectations
It is ONR’s expectation that in accordance with the international relevant good practice, ONR SAPs and TAGs referenced above, the requesting party implements requirements management arrangements that:

· Are adequately documented and implemented in the organisation’s management system;
· Are systematic and not reliant upon the judgement of specific personnel;
· Consider the whole lifecycle of the NPP;
· Effectively address the interface between the safety/hazard analyses and the engineering and operational design;
· Systematically address the interfaces between technical disciplines and lifecycle phases; and
· Demonstrate those characteristics of a requirements management process highlighted in the background section above.

Fundamentally, it is ONR’s expectation that the RP can demonstrate that:

· Requirements are adequately managed; 
· The processes for managing them are effectively incorporated within the management system arrangements; and
· Processes and activities are adequately documented, approved and current, and are proportionate to their safety significance.
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	REGULATORY OBSERVATION ACTIONS

	RO-HOLTECSMR300-012.A1 – Demonstration of adequate requirements management.

In response to this Regulatory Observation Action, the RP should:

Demonstrate that its approach to requirements management aligns with ONR’s expectations and with international relevant good practice, as described in this RO. The demonstration should include:
· Updated arrangements that show how the listed shortfalls of this RO have been effectively addressed; and 
· Examples of the arrangements implementation through evidence based submissions of design outputs and supporting records.

Resolution required by 'to be determined by Holtec Resolution Plan'
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