[image: image1.jpg]



CNAS-CI01-A013
Guidance on the Application of Inspection Body Competence Accreditation Criteria in the Field of Pressure Vessel Failure Analysis Inspection
CNAS

Foreword
Pressure vessel failure analysis is one of CNAS’s accreditation areas for inspection bodies. This area involves the check of pressure vessel failure conditions and review of the pressure vessel design, manufacture, use and inspection processes, analysis of the root cause and mechanism of pressure vessel failure and determination of the compliance to failure conditions.
This document is CNAS’s further interpretation of CNAS-CI01 “Accreditation Criteria for the Competence of Inspection Bodies” in light of the characteristics of pressure vessel failure analysis activities. It neither adds to nor reduces the requirements of this Criteria. It gives the application guidance against the specific clauses of CNAS Accreditation Criteria for the Competence of Inspection Bodies. Therefore, the chapters and sections are not serially numbered.
This document shall be used together with CNAS-CI01 “Accreditation Criteria for the Competence of Inspection Bodies” This document shall be used together with CNAS CI01:2012 “Accreditation Criteria for the Competence of Inspection Bodies” and CNAS-CI01-G001“Application of Accreditation Criteria for the Competence of Inspection Bodies”.
This document replaces CNAS-CI17:2015.
Compared with CNAS-CI17:2015,this revision only involves the change of document number.

The past versions of this document: 
——CNAS-CI17:2013；
——CNAS-CI17:2015。
Guidance on the Application of Inspection Body Competence Accreditation Criteria in the Field of Pressure Vessel Failure Analysis Inspection
1 Scope
This application guidance applies to the failure analysis for pressure vessels made of steel and non-ferrous metal materials. The tests and experiments involved in the failure analysis process fall within the domain of ISO/IEC17025.
2 Normative references
The following referenced document is indispensable for the application of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.
CNAS-CI01 Accreditation Criteria for the Competence of Inspection Bodies
CNAS-CI01-G001 Application of Accreditation Criteria for the Competence of Inspection Bodies
3 Terms and definitions
3.1 Pressure vessel failure analysis
Pressure vessel failure analysis refers to the inspection of the pressure vessel failure state, presentation of the root cause and mechanism of pressure vessel failure through review of the design, use and inspection processes of the pressure vessels and determination of the compliance to the failure conditions. 
4 General requirements
5 Structural requirements
5.1 Administrative requirements
5.1.3 The inspection body shall have documented description of the competence scopes of the pressure vessel failure analysis that it undertakes. 
5.1.4 The inspection body shall identify the liabilities and risks resulting from pressure vessel failure analysis and confirm that such liabilities and risks are effectively avoided. 
5.2 Organization and management
5.2.1The inspection body should participate in academic discussions and exchange activities of pressure vessel failure analysis. 
5.2.2 The inspection body shall have an appropriate organizational structure to ensure that it can carry out its technical functions in terms of testing, experiment, inspection, calculation, technical analysis and evaluation required by pressure vessel failure analysis.
5.2.3 The inspection body should have a documented description of organizational relationship of pressure vessel failure analysis projects and the coordinative relationship among all the technical areas as well as respective responsibilities to ensure that it is able to meet the requirements for pressure vessel failure analysis.
5.2.5 The technical manager responsible for the area of pressure vessel failure analysis should have pressure vessel design, inspection and failure analysis background and experience in pressure vessel failure analysis. 
5.2.7 The jobs affecting the quality of pressure vessel failure analysis include preparation of the failure analysis program, person responsible for organizing project implementation, failure analysis personnel who carry out the corresponding inspection, testing, experiment, computation and analysis according to the failure analysis program, authorized signatory reviewing and approving the failure analysis program and report and monitoring personnel that conduct technical supervision of the failure analysis personnel.
6 Resource requirements
6.1 Personnel
6.1.1 The requirements for competences that affect the quality of pressure vessel failure analysis include preparation of the failure analysis program, person responsible for organizing project implementation, failure analysis personnel who carry out the corresponding inspection, testing, experiment, computation and analysis according to the failure analysis program, authorized signatory reviewing and approving the failure analysis program and report and monitoring personnel that conduct technical supervision of the failure analysis personnel. 
6.1.2 The inspection body should have a sufficient number of full-time pressure vessel analysis personnel, who should have the technical knowledge and experience for pressure vessel, design, manufacturing, inspection, use and petro-chemistry as well as the technical skills in material analysis and test, weld inspection, NDT, mechanical analysis and computation. 
6.1.3 Personnel engaged in pressure vessel failure analysis should be familiar with failure analysis methodologies, procedures and result evaluation and have the competence for making professional judgment on failure analysis inspection, testing, experiment and computation results. Pressure vessel failure analysis personnel should meet the following:
a. failure analysis personnel shall have a bachelor or better degree in science and engineering, be familiar with the necessary inspection techniques and have done failure analysis work for over 3 years;
b. project leader and monitoring personnel should have a bachelor or better degree in science and engineering and a senior engineer or better technical title, have the relevant knowledge on pressure vessel failure analysis and have done failure analysis work for over 5 years; 
c. authorized signatories should have a master or better degree in science and engineering and a senior engineer or better technical title, have the relevant knowledge on pressure vessel failure analysis and have done failure analysis work for over 10 years; 
If the failure analysis personnel don’t have sufficient knowledge relating to the design, manufacturing, installation, use and inspection of particular failure analysis pressure vessels and the defects and consequences likely to occur in these processes, there should be related training for them prior to implementation of the pressure vessel failure analysis work.
6.1.6 The inspection body should organize academic seminars and exchange activities on pressure vessel failure analysis and carry out periodic summary of failure analysis techniques in order to train the failure analysis personnel. 
6.1.7 The inspection body should develop a tailored training plan for each failure analysis personnel. Failure analysis trainees should work under an experienced instructor. Only after the experienced instructor gives a recommendation and the inspection body validates his or her competence and background, can a trainee be appointed as failure analysis staff. 
6.1.10 The inspection body should retain the witnessing materials for the pressure vessel failure analysis staff and the inspection, testing and experimenting personnel who engaged in failure analysis to prove they possess the relevant failure analysis competence and knowledge. 
6.2 Facilities and equipment
6.2.1 The inspection body shall possess certain testing equipment, which shall at least enable the implementation of chemical analysis, mechanical performance testing, metallographic analysis and electron microscopic analysis of metallic materials. 
6.3 Subcontracting
6.3.1 The inspection body shall independently carry out the pressure vessel failure analysis work, however it may use external results for part of the testing, experiment and computation work for failure analysis projects. 
6.3.4 Where it is necessary to subcontract part of the testing and experiment project, the inspection body shall confirm that the testing and experiment items of the subcontractor have been accredited against ISO/IEC17025. For items out of the CNAS accredited scopes, the inspection body shall carry out assessment of the competence of the subcontractor against the requirements of ISO/IEC17020 and ISO/IEC17025.
7 Process requirements
7.1 Inspection method and procedure
7.1.1 The inspection body should develop procedure documents for process control of project contracting, determination of project leader, project survey and background material collection, development of the failure analysis program, sample collection, preparation and retention, failure analysis item testing, experiment, computation, technical analysis and evaluation. 
7.1.2 The inspection body shall have good knowledge of client requirements, develop an appropriate pressure vessel failure analysis implementation program for each project and confirm the rationality and integrity of the implementation program. 
7.1.5 Before signing a pressure vessel failure analysis contract or accepting a client assignment, the inspection body shall confirm that: 
① it has got authorization for this failure analysis where there is such government requirement; 
② it has the competence and resources to meet the requirements for this failure analysis and the failure analysis risks have been sufficiently assessed; 
③ it is able to prepare the failure analysis sample and meet the failure analysis demand; 
④ any difference between the client requirements and the contract or letter of authorization has been resolved, the relevant responsibilities for the change or termination of contract and letter of authorization have been defined and accepted by the inspection body and the client; 
⑤ after the inspection body accepts oral contract or authorization, it shall supplement the written contract or letter of authorization in a timely manner. 
Where a contract need be amended after the analysis work is started, the contract review process should be repeated and the contents of amendment should be communicated to all relevant staff.
7.1.9 The inspection body should identify the hazards that endanger personnel safety and occupational health, assess their risks, implement necessary risk controls and document them.
7.2 Handling inspection samples and items
7.2.1 The inspection body shall have measures to ensure the uniqueness and traceability of sample identification from sampling, sample preparation, sample testing, sample analysis to sample retention.
7.2.3 When the inspection body takes sample from a failure piece, it should record the original status, sampling position and sampling method for the failure piece and shall check and record whether the sample maintains its original status prior to sample preparation, sample inspection, testing or experiment. 
7.2.4 The inspection body shall have documented measures and appropriate facilities to ensure that critical and typical information of the sampling, sample preparation, sample testing and sample retention processes will not be lost or damaged. 
8 Management system requirements
PAGE  
Issued on 2018-03-01                                                    Implemented on 2018-03-01

