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[bookmark: _Toc88877663]Programme Description
[bookmark: _Toc88877665]This programme provides inspection to manage the ageing effects of cracking due to stress corrosion cracking (SCC) or intergranular stress corrosion cracking (IGSCC) on the intended function of austenitic stainless steel (SS) piping outboard of the second primary containment isolation valves or where the Class 1 piping boundary ends in the reactor water cleanup (RWCU) system. For this system, the programme covers all BWR piping made of austenitic SS that is 100 mm (4 inches) or larger in nominal diameter and contains reactor coolant at a temperature above 93.3 °C (200 °F) during power operation regardless of classification.

[bookmark: _Toc88877664]Evaluation and Technical Basis
1. Scope of the ageing management programme based on understanding ageing:
The AMP monitors SCC or IGSCC of austenitic SS piping by detecting and sizing cracks in accordance with the national requirements. It focuses on performing in-service inspections to monitor the cracking due to SCC or IGSCC in austenitic SS piping outboard of the second containment isolation valves in the RWCU system. The components included in this programme are the welds in piping that have a nominal diameter of 100 mm (4 inches) or larger and that contain reactor coolant at a temperature above 93.3 °C (200 °F) during power operation, regardless of code classification. 

1. Preventive actions to minimize and control ageing degradation:
As described in AMP 107 and in [1] in more detail, the elimination of any one of the three factors:
· Sensitive material;
· Significant tensile stress;
· Corrosive environment.  
or the reduction of one of these three factors below some threshold level can prevent or retard SCC/IGSCC. Therefore, the use of SCC/IGSCC resistant material, stress improvement processes and water chemistry control can, in principle, prevent ageing degradation due to SCC. Since there are some uncertainties in the specific mechanism; elimination of only one of the three factors may not be sufficient. 

1. Detection of ageing effects:
The extent, method, and schedule of the inspection and test techniques are sufficient to maintain structural integrity and to detect ageing effects before the loss of intended function of austenitic SS piping and fittings [2-3]. Guidelines for the inspection schedule, methods, personnel, sample expansion, and leak detection are based on national requirements, and would depend on susceptibility of the piping material to IGSCC and prior inspection findings. For example, in the United States according to [4, 5], page XI M25-2, no inspection of the outboard piping is required for:
· Piping systems that are made of IGSCC-resistant piping materials (e.g., carbon content of the stainless steel is < 0.035 %, and the delta ferrite in the weld metal is a minimum 7.5 %) [2]; 
· Piping with no IGSCC detected inboard of the second isolation valves and outboard of the second isolation valves (after inspecting a minimum of 10 % of susceptible piping welds). 

1. Monitoring and trending of ageing effects:
The inspection provides timely detection of cracks and leakage of coolant. Based on inspection results, additional samples of welds are inspected when one or more cracked welds are found in a weld category.

1. Mitigating ageing effects:
As described in AMP 107 and in [1, 6] in more detail, mitigating actions can be focussed on material, stress or environmental aspects. Methods for water chemistry control are established to control and monitor any adverse effects of the water chemistry conditions on the ageing effect (e.g. [7]). The programme description and evaluation and technical basis of monitoring and maintaining reactor coolant chemistry are addressed in AMP 103.

1. Acceptance criteria:
Detected flaws are evaluated with the pertinent governing requirements or guidance documents for the plant [8-11]. Corresponding procedures are described e.g. in IAEA Technical Report No. NP-T-3.13, Appendix II [3]. Preventive and mitigating actions may be credited in the evaluation only if its validity has been verified. In the case that the cracks are detected by the inspection, crack growth and fracture evaluation are conducted to confirm whether structural integrity can be maintained during further plant operations and for how long.

1. Corrective actions:
Corrective actions include material changes, corrosion resistant cladding, weld material changes, design changes, weld overlays, stress improvements, environmental improvement, mechanical repair, and component replacement. Detailed information for these corrective actions is described in the guidelines such as NUREG-0313, Rev. 2 [12] and IAEA Technical Report No. NP-T-3.13 [6] and the pertinent governing requirements or guidance documents for the plant.

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 IGSCC has occurred in small- and large-diameter BWR piping made of austenitic stainless steels. IGSCC has occurred for instance in recirculation, core spray, residual heat removal, CRD return line penetrations, and reactor water cleanup system piping welds.
EPRI, CRIEPI and other international research organizations have on-going research programmes for SCC initiation and growth rate. 

1. Quality management: 
Site quality assurance procedures, review and approval processes, and administrative controls are implemented in accordance with the different national regulatory requirements (e.g., 10 CFR 50, Appendix B [13]).
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