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	GDA Regulatory Observation

	REGULATOR TO COMPLETE

	RO unique no.:
	RO-HOLTECSMR300-004

	Revision:
	0

	Date sent:
	08/07/25

	Acknowledgement required by:
	15/07/25 [date sent + 5 working days]

	Resolution Plan Agreement Required by:
	05/08/25 [acknowledgment + 15 working days]

	Record Reference:
	AR-01692

	Related RQ / RO No. and CM9 Ref: (if any):
	RQ-01583

	Observation title:
	Containment Penetration Isolation on Secondary Decay Heat Removal System

	Lead technical topic:
Fault Studies

	Related technical topic(s):
Mechanical Engineering
Structural Integrity

	REGULATORY OBSERVATION:

	Background
It is common practice for penetrations through the containment structure housing the reactor to be fitted with double isolation valves to allow for the isolation of the containment structure in response to faults that have the potential to lead to a release of radioactive material.  There is typically one valve within containment and one outside of containment for each containment penetration. 

The documentation submitted by the Requesting Party (RP) states that there are no isolation valves on the containment penetrations which form part of the Secondary Decay Heat Removal (SDHR) system (Ref 1).  The SDHR system removes decay heat via the Steam Generator, using pipework which penetrates the containment structure to connect to a heat exchanger within the Annular Reservoir. 

In response to RQ-01583 (Ref 2) the RP acknowledged that the design of the SDHR is a departure from normal practice and further review to demonstrate that risks are reduced ALARP is required. The RP also identified that consideration of SDHR failures coincident with a Steam Generator Tube Rupture (SGTR) is not possible with the current level of design development.   

Relevant Legislation, Standards and Guidance
The following guidance from the International Atomic Energy Agency (IAEA) is relevant: 
· SSR-2/1 – Requirement 56 Isolation of the containment (Ref 3)

The following Safety Assessment Principles (SAPs) (Ref 4) are relevant:
· SAP SC.4 Safety Case Characteristics
· SAP FA.2 Identification of initiating faults
· SAP FA.5 Initiating faults
· SAP FA.6 Fault sequences

Regulatory Expectations
As per SAP SC.4, a safety case should explicitly set out the argument for why risks are ALARP, and link the information necessary to show that risks are ALARP.

SAP FA.2 sets out the expectation that all initiating faults with the potential to lead to a dose to a worker of more than 0.1 mSv or a dose to a member of the public of more than 0.01 mSv should be identified.

SAP FA.5 sets out the expectation that design basis analysis (DBA) should be applied to initiating faults with potential unmitigated consequences exceeding the Basic Safety Levels for SAPs Numerical Target 4.

SAP FA.6 sets out the expectation that for each initiating fault analysed using DBA relevant fault sequences should be identified which include failures consequential on the initiating fault, failures with a common cause as the initiating fault, single failures in the safety measures, the worst permitted configuration of equipment outages, and the most onerous initial operating conditions permitted by the operating rules.

Requirement 56 of IAEA SSR-2/1 (Rev 1) sets out the expectation that each line that penetrates the containment at a nuclear power plant as part of the reactor coolant pressure boundary or that is connected directly to the containment atmosphere shall be automatically and reliably sealable in the event of an accident. Also, that lines that penetrate the containment as part of the reactor coolant pressure boundary and lines that are connected directly to the containment atmosphere shall be fitted with at least two adequate containment isolation valves or check valves arranged in series, and that, each line that penetrates the containment and is neither part of the reactor coolant pressure boundary nor connected directly to the containment atmosphere shall have at least one adequate containment isolation valve

References
[1] HI-2240337, Holtec SMR GDA PSR PART B Chapter 1 Reactor Coolant System and Engineered Safety Features, Revision 0.1, August 2024, 2024/44519.
[2] RQ-01583 Lack of Isolation on SDHR containment penetrations.
[3] IAEA SSR-2/1 Safety of Nuclear Power Plants: Design, Rev 1, 2016.
[4] Safety Assessment Principles for Nuclear Facilities 2014 Edition, Rev 1, January 2020.


	REGULATORY OBSERVATION ACTIONS

	RO-HOLTECSMR300-004.A1 – Analysis of consequences of failure of SDHR SSCs outside of containment

In response to this Regulatory Observation Action, Holtec should:

Analyse using appropriately conservative deterministic methodologies the potential consequences of a failure of the SDHR SSCs outside of containment. This analysis should include:
1) SDHR SSC failure as an initiating event
2) Any potential consequential failures of SDHR SSCs following other initiating events, or any potential common cause failures with other SSCs
3) Failure of SDHR SSCs coincident with failure of any other SSCs where the combined event would be sufficiently frequent such that a conservative analysis would be proportionate.

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

	RO-HOLTECSMR300-004.A2 – Demonstration that risks have been reduced ALARP with respect to the provsion of isolation valves on the SDHR containment penetrations

In response to this Regulatory Observation Action, Holtec should:

Provide a justification as to how the risks associated with the design have been reduced ALARP with respect to the provision of isolation valves on the SDHR containment penetrations. This justification should include consideration of the potential options to reduce risk and a demonstration that all reasonably practicable options have been taken.

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