[bookmark: XI_M32]AMP119	ONE-TIME INSPECTION (VERSION 2023)
Programme Description
A one-time inspection of selected components or structures is used to verify the system-wide effectiveness of an ageing management programme (AMP) that is designed to prevent or minimize ageing to the extent that it will not cause the loss of intended function during the period of long term operation [1, 2]. For example, effective control of water chemistry under AMP103 can prevent some ageing effects and minimize others. However, there may be locations that are isolated from the flow stream for extended periods and are susceptible to the gradual accumulation or concentration of agents that promote certain ageing effects. 
This programme can also be used to verify the significance of an ageing effect. Situations in which additional confirmation is appropriate include:
· An ageing effect is not expected to occur, but the data are insufficient to rule it out with reasonable confidence;
· An ageing effect is expected to progress very slowly in the specified environment, but the local environment may be more adverse than generally expected. 
· Verification that long-term loss of material due to general corrosion will not compromise the intended function of a component or structure exposed to water environments that do not include corrosion inhibitors.
For these cases, confirmation demonstrates that either the ageing effect is not occurring, or the ageing effect is occurring very slowly and does not prevent the component, structure or system from performing their intended function during the period of extended operation based on prior operating experience data. 
This programme does not address Class 1/Quality Group A piping (pressure retaining boundary) less than nominal pipe size (NPS) 4 inch (100 mm). That piping is addressed in AMP121. 
An acceptable (one-time inspection) programme to verify system-wide effectiveness of an AMP may consist of a one-time inspection of selected components and susceptible locations in the selected system. Verification may include a review of routine maintenance, repair, or inspection records to confirm that selected components have been inspected for ageing degradation and that significant ageing degradation has not occurred. The elements of the programme include:
· Determination of the sample size of components to be inspected based on an assessment of materials of fabrication, environment, plausible ageing effects, and operating experience; 
· Identification of the inspection locations in the system or component based on the potential for the ageing effect to occur; 
· Determination of the examination technique, including acceptance criteria that would be effective in managing the ageing effect for which the component is examined; and  
· Evaluation of the need for follow-up examinations to monitor the progression of ageing if age-related degradation is found that could jeopardize an intended function before the end of the period of extended operation. 
A one-time inspection programme is acceptable to verify the effectiveness of AMP103, AMP133, and AMP136.  

Evaluation and Technical Basis
1. Scope of the ageing management programme based on understanding ageing:
The scope of this programme includes systems and components that are subject to ageing management using AMP103, AMP133, and AMP136 and for which no ageing effects have been observed or for which the ageing effect is occurring very slowly and does not affect the component’s or structure’s intended function during the period of extended operation based on prior operating experience data. The scope of this programme also may include other components and materials where the environment in the period of extended operation is expected to be equivalent and for which no ageing effects have been observed. 
In addition, for steel components exposed to water environments that do not include corrosion inhibitors as a preventive action (e.g. treated water, treated borated water, raw water, waste water), this programme verifies that long-term loss of material due to general corrosion will not cause a loss of the component’s or structure’s intended function. Long-term loss of material due to general corrosion of steel components need not be managed if the environment the SSC is exposed to includes corrosion inhibitors as a preventive measure.
The programme cannot be used for structures or components subjected to known age-related degradation mechanisms or when the environment in the period of extended operation is not expected to be equivalent. Periodic inspections are proposed in these cases. Normally, one-time inspection of selected components is conducted just prior to the beginning of a period of long-term operation.
The scope of this programme is based on the comprehensive survey, taking into account the maximum possible volume of maintenance work during the preparation of the unit for long term operation (LTO). 

1. Preventive actions to minimize and control ageing degradation:
One-time inspection is a condition monitoring programme. It does not include methods to prevent age-related degradation.

1. Detection of ageing effects:
Where practical, the inspection includes a representative sample of the system population and focuses on the bounding or lead components most susceptible to ageing due to time in service, and severity of operating conditions. As an example, and outlined in [1, 3], a representative sample size for a one-time inspection can be defined as limited to 20 % of the population (defined as components having the same material, environment, and ageing effect combination) or a maximum of 25 components according. For piping, 0.3 meters is equivalent to one inspection, and multiple locations (e.g non-adjacent) are used to ensure that a representative sample is examined within the sample size. In defining sample groupings, similar environments (e.g. internal uncontrolled indoor, controlled indoor, dry air environments) can be combined into a larger population, provided that the inspections occur on components located in the most severe environment (e.g. in the locality of flanges that have leaked in the past).In all cases, a technical justification of the methodology and sample size used for selecting components for one-time inspection is included as part of the programme’s documentation. In case of a fleet of plants (e.g. France), periodic inspections may be performed on some representative components of different plants and use the result to demonstrate the capability of components to fulfill safety function. 
In the case of long-term loss of material due to general corrosion of steel components, volumetric (UT) examinations performed as part of this AMP for other ageing mechanisms (e.g. general corrosion, crevice corrosion, MIC, pitting corrosion, galvanic corrosion) may also be credited towards the representative inspection sample sizes associated with long-term loss of material due to general corrosion. Long-term loss of material due to general corrosion may alternatively be managed as part of other AMPs (e.g. AMP117, AMP124, AMP125, AMP131, AMP132, AMP134, AMP135), so long as the other AMPs include the necessary detail regarding sample sizes, applicable environments, inspection technique, and inspection purpose.
The inspection and test techniques have a demonstrated history of effectiveness in detecting the ageing effect(s) of concern and rely on established NDE techniques (e.g. [3-6]), including visual, ultrasonic, and surface techniques. Inspections are performed by personnel qualified in accordance with site procedures and programmes to perform the type of examination specified. The programme monitors parameters directly related to the (anticipated) age-related degradation of a component. Examples of parameters monitored and the related ageing effect are provided in the table below.

	[bookmark: _Hlk135305589]Examples of Parameters Monitored or Inspected and Ageing Effect for Specific Structure or Component[footnoteRef:1] [1:  The examples provided in the table may not be appropriate for all relevant situations. If an alternative to the recommendations in this table is chosen, a SSC specific technical justification is provided giving sufficient information on examination technique, acceptance criteria, evaluation standard, and a description of the justification.] 


	Ageing Effect
	Degradation Mechanism
	Parameter(s) Monitored
	Inspection Method[footnoteRef:2] [2:  Visual inspection may be used only when the inspection methodology examines the surface potentially experiencing the ageing effect.] 


	Loss of Material
	Crevice Corrosion
	Surface Condition, Wall Thickness
	Visual (VT-1 or equivalent) and/or Volumetric (ultrasonic testing [UT])

	Loss of Material
	Galvanic Corrosion
	Surface Condition, Wall Thickness
	Visual (VT-3 or equivalent) and/or Volumetric (UT)

	Loss of Material
	General Corrosion
	Surface Condition, Wall Thickness
	Visual (VT-3 or equivalent) and/or Volumetric (UT)

	Loss of Material
	MIC
	Surface Condition, Wall Thickness
	Visual (VT-3 or equivalent) and/or Volumetric (UT)

	Long-term Loss of Material
	General Corrosion
	Wall Thickness
	Volumetric (UT)

	Loss of Material
	Pitting Corrosion
	Surface Condition, Wall Thickness
	Visual (VT-1 or equivalent) and/or Volumetric (UT)

	Loss of Material
	Erosion
	Surface Condition, Wall Thickness
	Visual (VT-3 or equivalent) and/or Volumetric (UT)

	Reduction of Heat Transfer
	Fouling
	Tube Fouling
	Visual (VT-3 or equivalent)

	Cracking
	SCC or Cyclic Loading
	Surface Condition, Cracks
	Enhanced Visual (EVT-1 or equivalent) or Surface Examination (magnetic particle, liquid penetrant) or Volumetric (radiographic testing or UT)


With respect to inspection timing, the sample of components inspected before the end of the current operating term needs to be sufficient to provide reasonable assurance that the ageing effect will not compromise any intended function during the period of extended operation. Specifically, inspections need to be completed early enough to ensure that the ageing effects that may affect intended functions early in the period of extended operation are appropriately managed. Conversely, inspections need to be timed to allow the inspected components to attain sufficient age to ensure that the ageing effects with long incubation periods (i.e. those that may affect intended functions near the end of the period of extended operation) are identified. Within these constraints, the inspection is performed in such a way as to minimize the impact on plant operations and after sufficient time of operation, e.g. as a plant will have operated for at least 30 years before inspections under this programme begin, sufficient time will have elapsed for any ageing effects to be manifested. 

1. Monitoring and analysis of trends for ageing effects:
Inspection results for each material, environment, and ageing effect are compared to those obtained during previous inspections when available. Where practical, these results are trended in order to project observed degradation to the end of period of extended operation [3]. 

1. Mitigation of ageing effects:
A one-time inspection programme is not intended to mitigate ageing effects. 

1. Acceptance criteria:
Any indication or relevant conditions of degradation detected are evaluated. Acceptance criteria may be based on applicable standards, design basis information, or vendor-specified requirements and recommendations. For example, ultrasonic thickness measurements are compared to predetermined limits. However, crack-like indications are not acceptable [3].

1. Corrective actions:
Unacceptable inspection findings are evaluated in accordance with the site’s corrective action process to determine appropriate corrective actions and the need for subsequent (including periodic) inspections under another AMP.
Additional inspections are conducted if one of the inspections does not meet acceptance criteria. The number of increased inspections is determined in accordance with the site’s corrective action process. Where an ageing effect identified during an inspection does not meet acceptance criteria or projected results of the inspections do not meet the acceptance criteria, a periodic inspection programme is developed and implemented at all of the units on site with same combination(s) of material, environment, and ageing effect.
Where measurable degradation has occurred, but acceptance criteria have been met, the inspection results are entered into the corrective action programme for future monitoring and trending [3].

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.
The elements that comprise inspections associated with this programme (the scope of the inspections and inspection techniques) are consistent with industry practice and – if applicable – recent results from R&D. An operator’s operating experience with detection of ageing effects is considered to be adequate to demonstrate that the programme is capable of detecting the presence or noting the absence of ageing effects in the components, materials, and environments where one-time inspection is used to confirm system-wide effectiveness of another preventive or mitigative AMP. For more information, EPRI has a report on NDE experience in [7].
At the time when this AMP was produced/reviewed, no relevant R&D was identified.

1. Quality management:
[bookmark: _Hlk157612561][bookmark: _Hlk135804293]In line with SSG-48 [8], Section 4.9 of the IGALL Safety Report [9] 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.
No additional specific information is available for this AMP.
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