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Foreword
This document is CNAS’s further interpretation of CNAS-CL01:2018 “Accreditation Criteria for the Competence of Testing and Calibration Laboratories” in light of the characteristics of Gem and Precious Metal testing. It neither adds to nor reduces the requirements of this Criteria.
This document shall be applied in parallel with CNAS-CL01 “Accreditation Criteria for the Competence of Testing and Calibration Laboratories”. 

In terms of structure layout, the clause numbers and clause titles for the chapters and sections in this document are aligned to those in CNAS-CL01. The actual contents of the application guidance on CNAS-CL01 are given in the corresponding clauses.

The Annex of this document is informative.
This document replaces CNAS-CL24:2015“Guidance on the Application of Testing and Calibration Laboratories Competence Accreditation Criteria in the Field of Gem and Precious Metal Testing”. 
This amendment is mainly according to CNAS-CL01:2018“Accreditation Criteria for the Competence of Testing and Calibration Laboratories”. The clause numbers are rearranged. Parts of the contents are amended in order to coordinate with the requirements of CNAS-CL01:2018. The document number is adjusted according to the requirement of CNAS.
Guidance on the Application of Testing and Calibration Laboratories Competence Accreditation Criteria in the
Field of Gem and Precious Metal Testing

1 Scope
This document applies to laboratory accreditation in the field of gem and precious metal testing. The field involves gem identification, grading and performance testing and precious metal testing for final product content/purity, appearance and performance with NDT/NDE. The chemical analysis shall meet the requirements of CNAS-CL10 Guidance on the Application of Testing and Calibration Laboratories Competence Accreditation Criteria in the field of Chemical Testing.
Note: Precious metal NDT refers to a technology performing qualitative and quantitative analysis on the testing object based on physical property and optical property of precious metal without damage to or impact on usability of the testing object.
2 Normative references
The following referenced documents are 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.

2.1 CNAS-CL01 Accreditation Criteria for the Competence of Testing and Calibration Laboratories
2.2 CNAS-CL01-A002 Guidance on the Application of Testing and Calibration Laboratories Competence Accreditation Criteria in the field of Chemical Testing
2.3 CNAS-CL01-G001 Application of CNAS-CL01 Accreditation Criteria for the Competency of Testing and Calibration Laboratories

2.4 ISO/IEC 17000 Conformity Assessment - Vocabulary And General Principles
2.5  International Vocabulary of Basic and General Terms in Metrology (VIM)
2.6 GB 11887 Jewellery-Fineness of precious metal alloys and designation
2.7 GB/T 16552 Gems--Nomenclature
2.8 QB/T 1689 Terms of precious metal adornment
3 Terms and definitions
The related terms and definitions given in following criteria apply to this document:

ISO/IEC 17000 Conformity assessment - Vocabulary and general principles
International Vocabulary of Basic and General Terms in Metrology (VIM)
GB 11887 Jewellry - Fineness of precious metal alloys and designation
GB/T 16552 Gems—Nomenclature
QB/T 1689 Terms of precious metal adornment
4 General requirements 
5 Structural requirements
5.3 The laboratory management system shall cover all places that carry out these testing activities or related places for carrying out activities. The management system shall specify the institutional framework, position statement, testing scope, personnel allocation and instrument and equipment configuration of each place. The laboratory shall possess programs to specify the coordinated management among different places and guarantee that the operations in each place shall meet related requirements. 

5.4 The laboratory shall establish programs for testing activities in non-fixed places and specify the responsibility, qualification and working routine for the personnel who carry out testing activities in non-fixed places.

Note: as per the industry practice, testing is also called inspection.
6 Resource requirements
6.2 Personnel
6.2.1 Personnel who work on gem and precious metal testing shall be long-term jobholders. They are forbidden to undertake the same testing work in other same type laboratories.
6.2.2 Laboratories that carry out gem identification and grading business shall have at least 2 registered personnel in each testing place.  Laboratories of precious metal NDT/NDE shall have at least 1 professional personnel who is familiar with the knowledge of precious metal, understands the characteristics and grasps the testing methods well for precious metal testing in each testing place. Personnel shall meet the related requirements of CNAS-CL01-G001.
"Equivalent capability” refers to meet the conditions below:
a) having more than 8 years’ experience in specialty technical work after graduating from college; or
b) having bachelor degree and more than 5 years’ experience in specialty technical work; or
C) having master degree or above and more than 3 years’ experience in specialty technical work
d) More than 10 years relevant test or calibration experience is required if academic or specialty could not meet the requirements.
6.2.5c) Inspectors who have not carried out gem inspection for more than 2 years shall receive training and assessment before returning to work, and then undertake related inspection duties.
6.3 Facilities and environmental conditions
6.3.1The laboratory shall meet related testing requirements. For example: for the laboratory of gem testing, the environment shall be in neutral or grey tone and direct sunlight is avoided,. Jewelry grading test of light conditions should meet the requirements of color warm color rendering index.
6.3.3 If there are special requirements of instruments for inspection environment, the laboratory shall monitor and control the temperature, humidity and network voltage and etc.

6.4 Equipment
6.4.1 Large instrument that can inspect the characteristics of gem synthesis and enhancement shall be possessed for gem testing such as: infrared spectroscopy. For loose diamond cut grading testing, automatic measuring instrument for diamond cut shall be possessed for testing cut ratio; the laboratory shall possess a diamond identification screening instrument for diamond identification and grading testing.
6.4.5 Calibration is unnecessary for an instrument with fewer requirements for qualitative testing and accuracy of gem testing. However, the critical instrument for quantitative testing shall be calibrated and the traceability of the results shall be demonstrated.

Note: the calibration and inspection guidelines on instrument and equipment used in laboratory for precious metal and gem testing are provided in the Annex of this document.

6.5 Metrological traceability
6.5.2 The laboratory shall be equipped with sufficient master diamonds for color grading which are traceable to  national reference samples, and the validity shall be guaranteed; for loose diamond grading testing, the number of master diamonds at different levels shall be more than 7; for imbue diamond grading testing, the number of master diamonds at different levels shall be more than 5; for precious metal testing, the laboratory shall be equipped with precious metal reference material whose validity shall be guaranteed.
7 Process requirements
7.2 Selection, verification and validation of methods
7.2.1.2 The laboratory shall establish a task instruction for testing. NDT/NDE task instruction for precious metal shall at least include: sampling program of precious metal, inspection process, inspecting methods, instrument and equipment, calibration and application of different working curve, evaluation of uncertainty and result control. Task instruction for Gem identification shall cover main species of gem, at least including identification methods, naming rules and expression methods, identification result control and etc. Detailed rules and regulations shall be established to guide the grading works. Take diamond grading as example, the detailed rules and regulations shall include color grading, clarity grading, cut grading, testing methods, testing process (including screening procedures), result control of color and clarity procedure and etc.
7.4 Handling of test or calibration items
7.4.1 The laboratory shall have a detailed record for the sample characteristics in the sample transition process which shall be confirmed by both sides. For gem, the laboratory shall take necessary measures to prevent the sample from damage and contamination of sample surface.
7.4.4 The laboratory shall have strict security measures such as monitoring system, safe case and etc.

7.5 Technical records
7.5.1All the conditions and results observed in testing process shall be recorded. When appropriate, the record can be finished with the help of draft, sketch map and electronic photographs. For entrustment inspection report and certificate, an electronic or papery source record shall be reserved. The copy of the report and certificate shall also be reserved. Testing record shall specify testing place for multi-place laboratories.
7.7 Ensuring the validity of results
7.7.1a) The laboratory shall verify the working curve of purity testing for precious metal and testing results with reference materials to guarantee the testing quality.

7.7.2 For the manual grading projects in identification and grading of gem, the laboratory shall have a regular internal quality control whose frequency is more than twice a year. The internal quality control shall cover all the places and personnel for testing. The laboratory shall choose projects and methods needed to carry out based on types and amount of work. Take the diamond grading for example, choose personnel to carry out comparison of color and clarity for diamond grading. 

If available, the laboratory shall take part in external comparison or proficiency testing program in the industry.
7.8 Reporting of results
7.8.2.1 The content of the report issued by the laboratory shall be simplified based on the requests of customers, but the content shall at least include report number, laboratory name, laboratory address, testing principles and testing conclusion.

Note: the simplified testing report is usually also called “Certificate of Authenticity” or “Inspection Label”.
8 Management system requirements

Annex
Calibration and Inspection Guidelines on Instrument and Equipment Used in Laboratory for Precious Metal and Gem Testing
	Serial number
	Instrument name
	Calibration/verification
	Inspection

	1. 
	Electronic scales
	Calibration
	

	2. 
	Ring gauge
	Calibration
	

	3. 
	Hygrothermograph
	Calibration/verification
	

	4. 
	Colorimetric lamp/lamp house (tube)
	Calibration/verification
	

	5. 
	Refractometer
	Calibration/verification
	

	6. 
	Infrared spectrometer
	Calibration/verification
	

	7. 
	Ultraviolet and visible fiber optic spectrometer
	Calibration/verification
	

	8. 
	Ultraviolet and visible spectrophotometer
	Calibration/verification
	

	9. 
	Laser Raman spectrometer
	Calibration/verification
	

	10. 
	Laser Raman fiber optic spectrometer
	Calibration/verification
	

	11. 
	Energy Dispersive X-ray Detector
	Calibration/verification
	

	12. 
	Wavelength Dispersive X-Ray Spectrometer
	Calibration/verification
	

	13. 
	Laser ablation inductively coupled plasma mass spectrometer(LA-ICPMS)
	Calibration/verification
	

	14. 
	Laser induced breakdown spectroscopy(LIBS)
	Calibration/verification
	

	15. 
	Electronic probe
	Calibration/verification
	

	16. 
	X-radial Diffract meter
	Calibration/verification
	

	17. 
	Cut ratio analyzer
/Cutautomatic measurer
	Verification
	

	18. 
	Pearl nacre thickness gauge
	Verification
	

	19. 
	Moh’s scale of hardness
	Verification
	

	20. 
	Desktop spectroscope
	Verification
	

	21. 
	DiamondSure
	Verification
	

	22. 
	DiamondPlus
	Verification
	

	23. 
	Photo induced spectrograph
	Verification
	

	24. 
	Gem microscope
	
	Function inspection

	25. 
	Polariscope
	
	Function inspection

	26. 
	Dichroscope
	
	Function inspection

	27. 
	Color filter
	
	Function inspection

	28. 
	Handheld spectroscope
	
	Function inspection

	29. 
	Ultravioletfluorescent lamp
	
	Function inspection

	30. 
	DiamondView
	
	Function inspection

	31. 
	Cathode luminescence visualizer
	
	Function inspection

	32. 
	Other image visualizer
	
	Function inspection


Note: Measuring instruments subject to conoulsory verification shall be verified according to related laws and regulations.
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