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	REGULATORY OBSERVATION:

	Background
The SMR-300 concept utilises a large, annular tank of water formed of the space between the Containment Structure (CS) and the Containment Enclosure Structure (CES). This is referred to as the Annular Reservoir (AR). The AR acts as the Ultimate Heat Sink (UHS) for the reactor and alongside the steel CS wall forms part of the Passive Containment Heat Removal System (PCH). The RP has informed ONR of a prospective design change as captured in the design reference report [1] whereby the weight of the CS and the water in the annular reservoir will be supported by the composite Steel Concrete Containment Vessel (SCCV) via a transfer girder.
The metallic CS of the SMR-300 will be permanently submerged in water, except during brief maintenance periods. This design will be unique to the SMR-300. There is therefore no directly applicable design code and no directly relevant experience with the CS design proposed for the SMR-300, although similarities may be drawn from operational experience with atmospheric storage tanks.
Following engagements with the Requesting Party (RP) and review of the safety justification received [2], it is not clear how the RP’s approach to the classification process and the design approach for the CS align with ONR’s expectations [3].

RP’s approach to classification of the Containment Structure
ONR’s expectations with regards to the nuclear safety categorisation of functions fulfilled by steel structures and components (SSCs) are explained in ECS.1 (safety categorisation), paragraph 159 of the SAPs, in technical assessment guide (TAG) 94 [4] and in TAG 16 [5]. Paragraph 97 of ONR TAG 94 states that:
· ‘The consequence (a) of failing to deliver the safety function is interpreted as the potential unmitigated radiological doses that could be received by a person on the licensed site and a person outside the licensed site’
The RP classes the CS as a class 1 structure [2]. The RP’s classification process for the CS accounts for design code arguments, with additional fracture assessment and inspection measures. It is however not clear how the RP’s classification process demonstrates that all possible failure modes within the design basis, including the potential for gross failure, have been considered for the classification process, in line with ONR’s expectations.
Secondly, the RP’s classification process considers the coating on the outer surface of the CS to be independent of the CS itself, and provides support to the safety functions of the CS. The coating is classed as ‘class 2’ as a result. ECS.2 (safety classification of structures, systems and components, paragraph 168 of the SAPs [3]) describes how the classification of auxiliary components should be consistent with that of the system they are part of.
It is not clear how the RP demonstrates that the classification process for the CS and the CS coating meets ONR’s expectations ECS.1 and ECS.2.

Design of the CS
The design of the SMR-300 CS differs from conventional containment structures in that it is surrounded by a large body of water that provides the ultimate heat sink for the passive safety features of the plant.
The passive cooling function will require the CS to be used as a permanent wet storage facility for the life of the nuclear power plant. There is no existing design code which is directly applicable for a CS with a dual function as proposed for the SMR-300 (ECS.4). 
The RP’s approach is to design the CS following the American Society of Mechanical Engineers design code (ASME) III section NE [6]. This design code does not specifically address the novel aspects of the SMR-300 design associated with the AR.
It is therefore not clear how the RP’s assessment methodology will address the stability of the CS, anchoring and other manufacture, inspection and corrosion aspects which are relevant to this design. 

Relevant Legislation, Standards and Guidance

· ECS.1: Safety categorisation
· ECS.2: Safety classification of structures, systems and components
· ECS.4: Absence of established codes and standards
· EMC.11: Failure modes
· EMC.12: Brittle behaviour
· ERL.1: Form of claims
· ERL.4: margins of conservatism
· IAEA SSR2/1 [7] Requirement 9: Proven engineering practices.
· IAEA SSR 2/1 [7] Requirement 23: Reliability of items important to safety.

Regulatory Expectations
Regulatory expectations with respect to the assessment of metallic SSCs are outlined within SAPs ECS.1, ECS.2 and TAG 16 [5]. Regulatory expectations regarding categorisation and classification of SSCs can be found in ONR TAG 94 [4]. Key extracts which relate to aspects of the RP’s safety classification process are quoted above.
The focus of a two-step Generic Design Assessment (GDA) is towards the fundamental adequacy of the design and safety and security cases, and the suitability of the methodologies, approaches, codes, standards and philosophies which form the building blocks for the design and generic safety and security cases. The RP should therefore demonstrate that the methodologies, approaches, codes and standards applied to the novel aspects of the design and analysis of the CS are adequate, in line with ONR’s GDA guidance in [8].
The RP has stated that it does not intend to make a highest reliability claim on the CS [2]. The RP’s classification process is fundamental for the justification of a lower nuclear safety class. Whilst a complete assessment of the detailed design is not required within Step 2, I judge that further depth of assessment is required to provide assurance that, from a structural integrity perspective, the design is fundamentally adequate.
The resolution of this RO should be undertaken in conjunction with RO-Holtec SMR-300-007 [9].
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	REGULATORY OBSERVATIONS ACTIONS

	RO-Holtec SMR-300-006.A1 – Justification for RP’s approach to component categorisation and classification

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

· Action A1.1: demonstrate that the approach to classification of the CS is consistent with ONR expectations described above. 
· Action A1.2: demonstrate that the classification of the coating is consistent with ONR expectations with regards to auxiliary components.

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

	RO-Holtec SMR-300-006.A2 – Design of the Containment Structure

In response to this Regulatory Observation Action, the RP should demonstrate the adequacy of the Containment Structure design, including how its assessment methodology will address the stability of the Containment Structure, anchoring and other manufacture, inspection and corrosion aspects which are relevant to the SMR-300 design.

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