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Programme Description
[bookmark: _Toc88877640]The Containment Hydrogen Recombining System is designed on the basis of hydrogen-oxygen recombining principle to ensure the containment integrity by keeping hydrogen concentration less than the lower flammable limits in the events ranging from design basis accidents to severe accidents during design life and intended period of operation.
This is a component-specific programme with the objective to address ageing of the hydrogen recombiners in NPPs, which is comprised of a vertical vessel housing the catalyst. The objective of this AMP is to ensure that the hydrogen recombiners continue to perform their intended function and meet performance objectives throughout the intended period of operation and do not have any adverse effect on nearby safety related equipment if abandoned.
Evaluation and Technical Basis
1. Scope of the ageing management programme based on understanding ageing: 
This programme covers passive hydrogen recombiners of NPPs. Periodic evaluations of ageing effects due to potential degradation mechanisms associated with the catalyst, the recombiner vessel and the vessel attachments are performed. Following degradation mechanisms have been identified in this AMP [[1]-[5]]:
· Pitting corrosion
· Wear
· Fouling 
· General corrosion
1. Preventive actions to minimize and control ageing degradation: 
This is primarily a condition monitoring programme and does not include preventive actions.
1. Detection of ageing effects: 
Periodic inspections including functional tests and visual inspections are performed to detect the following ageing effects associated with the identified degradation mechanisms in attribute 1:
· Loss of material due to general corrosion, wear, pitting corrosion
· Reduction of hydrogen recombining capacity due to fouling.
Loss of material could be detected by visual inspections. Fouling of catalytic beds / plates could be detected by functional tests of catalytic plates.
Degradation of the fasteners, vessel welds and attachments could also be detected through the ISI and bolting programmes (AMP102, AMP115). 

1. Monitoring and analysis of trends for ageing effects: 
Periodic functional testing e.g. hydrogen removal efficiency test for catalyst and visual inspection of catalyst, vessel and vessel attachments are means of monitoring ageing effects mentioned in attribute 3.
Inspections are performed in accordance with governing documents, national regulations, and plant-specific procedures [6]. Deficiencies are documented using approved procedures. Hydrogen removal efficiency of catalytic plates can be trended.

1. Mitigation of ageing effects: 
As it is primarily a condition monitoring programme so no generic recommendations are included in this AMP. However, if drop in hydrogen removal efficiency or other ageing effects identified in attribute 3 are observed exceeding the acceptance criteria then plant specific actions can be identified based on detailed monitoring and trending and evaluation to mitigate the root cause.

1. Acceptance criteria: 
While inspecting catalyst there should be no deformation, loss of material, decolourisation or deposits / contaminants. Indications associated with vessel and vessel attachments should be within acceptance criteria as per design. Functional test efficiency of hydrogen concentration reduction should be more than plant-specific design limit.
Furthermore, any indication or relevant conditions of degradation may be evaluated for acceptance in accordance with the requirements as per general guidelines / governing documents [7]-[9].
1. Corrective actions: 
Corrective actions would cover regeneration / repair activities according to requirements of technical documentation of the components and according to plant procedures [10].
Following actions could be taken:
i. Regeneration / repairment of catalytic plates in case of contamination, loss of material / deformation
ii. Repair of welds of vessel and vessel attachment (if needed) in accordance to the national procedure

1. Operating experience feedback and feedback of research and development results: 
This AMP addresses the industry-wide generic experience. Relevant plant-specific operating experience is considered in the development of the plant AMP to ensure the AMP is adequate for the plant. The plant implements a feedback process to periodically evaluate plant and industry-wide operating experience and research and development (R&D) results, and, as necessary, either modifies the plant AMP or takes additional actions (e.g., develop a new plant-specific AMP) to ensure the continued effectiveness of the ageing management.
Followings have been taken into consideration at the time of development of this AMP:
· Plant-specific operating experience e.g. installation before and after commencement of plant operation; maintenance history
· Fukushima accident where active hydrogen recombiners failed to operate due to loss of external power
At the time when this AMP was produced, no relevant R&D was identified.

1. Quality management: 

[bookmark: _Hlk157612561]In line with SSG-48 [2], Section 4.9 of the IGALL Safety Report [1] gives general information about the expected contents of this attribute in terms of (a) administrative controls, (b) safety analysis report supplements, (c) performance indicators, (d) confirmation (verification) process and (e) data collection and record keeping. Further guidance is available in Paras 3.13.16 – 3.13.17 of SSG-61 [10] on the safety analysis report supplements, in GS-G-3.1 [11] on the confirmation process (paras 6.76 – 6.77 for preventive actions and paras 6.66 – 6.75 for corrective actions), while Section 2 of SRS No. 106 [12] contains good practices on data collection and record keeping for ageing management.

In addition to that the following specific information on indicators to facilitate evaluation and improvement of the plant specific AMP is relevant. 
Adequacy of AMP
Definition: For any technical or administrative reason if AMP has to be revised/modified to address the unidentified ageing effects or in-sufficient monitoring technique due to which an ageing effect goes undetected leading to loss of intended function of SSC, Adequacy of AMP would be taken as 0, otherwise 1.
Explanation: AMP is considered adequately efficient (so the indicator as 1) if all observed degradation mechanisms associated with SSC have been addressed by AMP and identified monitoring techniques are sufficient to detect ageing effects before SSC could lose its intended function; otherwise, indicator would be 0.
Execution of AMP Activities
Definition: If scheduled actions identified by AMP were not performed the indicator would be 1 otherwise 0. 
Explanation: This indicator highlights gap in execution of AMP activities which could be related to any inspection / surveillance or monitoring activities and preventive / corrective maintenance actions which were not performed as scheduled.
There are no proven quantitative indicators for evaluation of effectiveness of AMP.
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