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Programme Description
This AMP manages the internal coatings of in-scope piping, piping components, heat exchangers, and tanks. Proper maintenance of internal coatings/linings is essential to ensure that all intended functions of in-scope components are met. Degradation of coatings/linings can lead to a loss of material or cracking of the component base materials. Degradation of coatings/linings can also lead to downstream effects such as reduction in flow, reduction in pressure, or reduction in heat transfer resulting from debris produced by degraded coatings/linings. This programme consists of periodic visual inspections of internal coatings/linings exposed to closed-cycle cooling water (CCCW), raw water, treated water, treated borated water, waste water, air, condensation, fuel oil, and lubricating oil. Where the visual inspection of the coated/lined surfaces determines that the coating/lining is deficient or degraded, physical tests are performed, when possible. Electric Power Research Institute (EPRI) Report 1019157 [1], “Guideline on Nuclear Safety Related Coatings,” provides information on maintaining and periodically assessing the effectiveness of coatings. American Concrete Institute (ACI) Standard 201.1R 08 [2], “Guide for Conducting a Visual Inspection of Concrete in Service,” provides guidelines for inspecting concrete. 

Evaluation and Technical Basis
1. Scope of the ageing management programme based on understanding ageing:  
This AMP manages the internal coatings of in-scope components exposed to CCCW, raw water, treated water, treated borated water, waste water, air, condensation, fuel oil, or lubricating oil. The components within the scope of this AMP are piping, piping components, heat exchangers, and tanks, for which loss of coating/lining or degradation of coating/lining integrity could prevent the satisfactory accomplishment of the component’s intended function(s) or that of downstream component’s intended function(s). The ageing effects associated with fire water tank internal coatings/linings are managed by AMP131. Coatings/linings that have a qualified service life are replaced prior to the end of its qualified life, without consideration of extending the life through condition monitoring.
Coatings/linings are an integral part of an in-scope component. Internal coatings/linings of in‑scope components are not evaluated as separate standalone components when determining whether they meet scoping criteria, such as SSG-48 [3] and 10 CFR 54.4(a) [4]. It is immaterial whether the coating/lining has an in-scope intended function because it is the intended function of the component that dictates whether the component is in-scope, and thereby the ageing effects of the coating/lining integral to the component are evaluated for a potential impact on the component’s and downstream component’s intended function(s).
For components with internally coated/lined surfaces that are effectively managed by this programme, the ageing effects of loss of material and cracking do not need to be managed by another programme. If this programme is not effective, then other programmes, such as AMP120 and AMP135 are used to manage the ageing effects that are not prevented by the coated/lined surface.

2. Preventive actions to minimize and control ageing degradation:
The programme is a condition monitoring programme and does not contain any preventive actions. However, for plants that credit coatings to minimize loss of material, this program is a preventive action to ensure effective management of the coatings.

3. Detection of ageing effects: 
Internal visual inspections are intended to identify coatings/linings that do not meet acceptance criteria. Indications that the integrity of a coating/lining is challenged include: 
· Blistering – formation of bubbles in a coating/lining;
· Cracking – formation of breaks in a coating/lining that extend through to the underlying surface;
· Flaking – detachment of pieces of the coating/lining itself either from its substrate or from previously applied layers;
· Peeling – separation of one or more coats or layers of a coating/lining from the substrate;
· Delamination – separation of one coat or layer from another coat or layer, or from the substrate;
· Volumetric expansion due to corrosion – rusting/corrosion of the substrate that occurs beneath or through the applied coating/lining;
· Spalling – a fragment, usually in the shape of a flake, detached from a concrete member.
Physical testing is used to identify the extent of potential degradation of the coating/lining.
Physical damage that is managed by this programme consists of the removal or reduction in the thickness of coating/lining by an age-related mechanical method, such as damage that could occur downstream of a throttled valve as a result of cavitation or erosion. Physical damage that is caused by such non-age related events as installing scaffolding or assembly and disassembly of flanged joints is not addressed by this AMP.
Baseline coating/lining inspections occur in the 10-year period prior to the period of long term operation. Subsequent inspections are based on an evaluation of the effect of a coating/lining failure on the component’s intended function(s), potential problems identified during prior inspections, and known service life history. Subsequent inspection intervals are established by a coating specialist qualified in accordance with criteria provided by pertinent governing requirements or guidance documents for the plant, such as Regulatory Guide (RG) 1.54 [5]. Maximum inspection intervals, such as those provided in [6], are established to ensure the ageing effects are detected in an appropriate timeframe. 
The extent of baseline and periodic inspections is also based on an evaluation of the effect of a coating/lining failure on the in-scope component’s intended function(s), potential problems identified during prior inspections, and known service life history. The extent of inspection is determined for each coating/lining material and environment combination. The extent of baseline and periodic inspections is established to ensure the ageing effects are detected prior to challenging a component’s intended function. Minimum inspection populations, such as those provided in [6], are established. The coating/lining environment includes both the environment inside the component and the metal to which the coating/lining is attached. Inspection locations are selected based on susceptibility to degradation and consequences of failure.
Coating/lining surfaces captured between interlocking surfaces (e.g. flange faces) are not required to be inspected unless the joint has been disassembled to allow access for an internal coating/lining inspection or other reasons. For areas not readily accessible for direct inspection, such as small pipelines, heat exchangers, and other equipment, consideration is given to the use of remote or robotic inspection tools.
In addition, where loss of coating or lining integrity cannot result in downstream effects such as reduction in flow, drop in pressure, or reduction in heat transfer for in-scope components, a representative sample of external wall thickness measurements can be performed every 10 years commencing 10 years prior to the period of long term operation. The purpose of the wall thickness measurements is to confirm the acceptability of the corrosion rate of the base metal in lieu of visual inspections of the coatings/linings.  
The training and qualification of individuals involved in coating/lining inspections and evaluating degraded conditions is conducted in accordance with pertinent governing requirements or guidance documents for the plant.

4. Monitoring and analysis of trends for ageing effects: 
A coatings specialist prepares a post-inspection report that includes: (i) a listing of all areas showing deterioration and their locations; and (ii) a prioritized list of areas to be repaired that indicates which areas must be repaired before returning the system to service. Photographs corresponding to inspection locations are used for documentation, when possible. A review of the previous two inspection reports, when available (i.e., two sets of inspection results may not be available to review for the baseline and first subsequent inspection of a particular coating/lining location), is conducted prior to performing an inspection. The review is to include the observations/results of the previous inspections and any associated repair activities. When corrosion of the base material is the only issue related to coating/lining degradation of the component and external wall thickness measurements are used in lieu of internal visual inspections of the coating/lining, the corrosion rate of the base metal is trended.

5. Mitigation of ageing effects: 
The programme is a condition monitoring programme and does not contain any mitigating actions.

6. Acceptance criteria:  
Acceptance criteria are provided by pertinent governing requirements or guidance documents for the plant. Examples of acceptance criteria are provided in [6].

7. Corrective actions: 
Results that do not meet the acceptance criteria are addressed by the corrective action programme under those specific portions of the quality assurance (QA) programme, such as 10 CFR Part 50, Appendix B [7]. Coatings/linings that do not meet acceptance criteria are repaired, replaced, or removed in accordance with the pertinent governing Codes and requirements or guidance documents for the plant. Physical testing is performed or an examination is conducted to ensure the integrity of repaired or replaced coatings/linings. Physical testing is performed or an examination is conducted to also ensure the integrity of the coatings/linings adjacent to the area where the coatings/linings is repaired or replaced.
If coatings/linings are credited for corrosion prevention (e.g. corrosion allowance in design calculations is zero or the “preventive actions” programme element of an AMP credited the coating/lining to inhibit an ageing effect) and the base metal has been exposed or it is beneath a blister, the component’s base material in the vicinity of the degraded coating/lining is examined to determine if the minimum wall thickness is met and will be met until the next inspection.

8. 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.
Multiple plants have experienced the degradation of internal coatings resulting in diminished flow of various systems [8]. The flow restrictions were a result of the downstream accumulation of coating/lining debris clogging the system.  
Multiple plants have experienced the degradation of internal coatings resulting in loss of material due to corrosion [8-13]. Many of these occurrences have been related to physical damage [14-17], such as turbulent flow and cavitation.
Industry experience pertaining to coatings degradation inside containment and the consequential clogging of sump strainers is provided in [18-21].  
At the time when this AMP was produced, no relevant R&D was identified.

9. Quality management:  
[bookmark: _Hlk157612561][bookmark: _Hlk115982612]In line with SSG-48 [3], Section 4.9 of the IGALL Safety Report [22] 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 [23] on the safety analysis report supplements, in GS-G-3.1 [24] 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 [25] 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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