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Foreword

Metrological traceability is the precondition for international mutual recognition on measurement results. CNAS treats metrological traceability as the fundament to validity of measurement results, as well as ensures that the metrological traceability of accredited measurements conform to international regulations.

The Metrological traceability requirements in the document confirm to ILAC-P10:2013 “ILAC Policy on Traceability of Measurement Results” and “The Joint BIPM, OIML, ILAC and ISO declaration on metrological traceability” Jointly issued by International Bureau of Weights and Measures (BIPM), International organization of legal metrology (OIML) and international organization for standardization (ISO) in 2011.
This document replaces CNAS-CL06:2014 “Requirements on the Traceability of Measurement Results”.
The revise is on the basis of CNAS-CL01:2018 “Accreditation criteria for the competence of testing and calibration laboratories”, including the document name, editorial revision for the content and the document number.
Requirements on the Traceability of Measurement Results

1．Scope

This document specifies the requirements on the traceability of measurement results involved when CNAS accredits testing laboratories (including medical testing laboratory), calibration laboratories, inspection bodies, RMPs and PTPs etc.( hereafter referred as CABs).

This document applies to testing (including medical testing) and calibration laboratory, as well as conformity assessment activities involving measurements, such as inspection, RMP and PT etc.

This document applies to the metrological traceability requirements for measuring result which CABs obtain from external bodies. The in-house calibration carried out by CABs shall meet with CNAS-CL01-G004 “Requirements for In-house Calibration". 
2. Normative References 

The following referenced documents are indispensable for the application of the 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 ILAC-P10:2013 ILAC Policy on the Traceability of Measurement Results

2.3 ISO/IEC GUIDE 99:2007 International vocabulary of metrology—Basic and general concepts and associated terms (VIM)
3. Terms and Definitions
This document adopts terms and definitions given in VIM.

3.1 Metrological Traceability (VIM 2.41)
Property of a measurement result whereby the result can be related to a reference through a documented unbroken chain of calibrations, each contributing to the measurement uncertainty
Note 1: For this definition, a ‘reference’ can be a definition of a measurement unit through its practical realization, or a measurement procedure including the measurement unit for a non-ordinal quantity, or a measurement standard. 

Note 2: Metrological traceability requires an established calibration hierarchy. 

Note 3: Specification of the reference must include the time at which this reference was used in establishing the calibration hierarchy, along with any other relevant metrological information about the reference, such as when the first calibration in the calibration hierarchy was performed. 

Note 4: For measurements with more than one input quantity in the measurement model, each of the input quantity values should be metrologically traceable and the calibration hierarchy involved may form a branched structure or a network. The effort involved in establishing metrological traceability for each input quantity value should be commensurate with its relative contribution to the measurement result.

Note 5: Metrological traceability of a measurement result does not ensure that the measurement uncertainty is adequate for a given purpose or that there is an absence of mistakes. 

Note 6: If a comparison between two measurement standards is used to view one of the two measurement standards, correct the quantity value for calibration and give the measurement uncertainty if necessary, then the comparison can be treated as calibration.
Note 7: The abbreviated term “traceability” sometimes is used to describe “measurement traceability” as well as other concepts, such as ‘sample traceability’ or “document traceability” or “instrument traceability” or “material traceability”, which means the history (“trace”) of an item. Therefore, the full term of “metrological traceability” is preferred if there is any risk of confusion. 

3.2 Reference Material (RM) (VIM 5.13)
Also called standard substance or standard sample
Materials are substances used as references with sufficiently homogeneous and stable and specified properties, which has been established to be fit for its intended use in measurement or in examination of nominal properties.
Note 1: Examination of a nominal property provides a nominal property value and associated uncertainty. This uncertainty is not a measurement uncertainty. 

Note 2: Reference materials with or without assigned quantity values can be used for measurement precision control whereas only reference materials with assigned quantity values can be used for calibration or measurement trueness control.

Note 3: “Reference material” comprises materials embodying quantities as well as nominal properties.
Note 4: A reference material is sometimes incorporated into a specially fabricated device.

Note 5: Some reference materials have assigned quantity values that are metrologically traceable to a measurement unit outside a system of units. Such materials include vaccines whose International Units (IU) have been assigned by the World Health Organization.
Note 6: In a given measurement, a given reference material can only be used for either calibration or quality assurance.

Note 7: The specifications of a reference material should include its material traceability and indicate its origin and processing 

3.3 Certified Reference Material (CRM) (VIM 5.14)
Also called Certified Standard Material or Certified Standard Sample
Reference material, accompanied by documentation issued by an authoritative body and providing one or more specified property values with associated uncertainties and traceabilities by using valid procedures
  Example: Material used as a calibration device or measurement accuracy controller such as human serum which provides the cholesterol concentration assignment and its measurement uncertainty in the attached certificate.
Note 1: “Documentation” is given in the form of a “certificate” (see GB/T 15000.4-2003, ISO Guide31, IDT).

Note 2: Procedures for the production and certification of certified reference materials are given, e.g. in GB/T 15000.7 (ISO Guide 34, IDT) and GB/T 15000.3 (ISO Guide 35, IDT).

Note 3: In this definition, “uncertainty” covers both “measurement uncertainty” and “uncertainty associated with the value of a nominal property”, such as for identity and sequence. “Traceability” covers both “metrological traceability of a quantity value” and “traceability of a nominal property value”.

Note 4: Specified quantity values of certified reference materials require a metrological traceability with associated measurement uncertainty.
3.4 National Metrology Institutes (NMI)
National Metrology Institutes (NMI) and Designated Institutes (DI) maintain standards in countries (or regions) all over the world. Throughout this document, the term “NMI” is used to cover both National Metrology Institutes as well as Designated Institutes.
4. Accreditation Requirements
4.1 According to the regulation in CNAS-CL01 6.4.6, measuring equipment shall be calibrated when:

—the measurement accuracy or measurement uncertainty affects the validity of the reported results, and/or

—calibration of the equipment is required to establish the metrological traceability of the reported results.

Note: Types of equipment having an effect on the validity of the reported results can include:

—those used for the direct measurement of the measurand, e.g. use of a balance to perform a mass measurement;

—those used to make corrections to the measured value, e.g. temperature measurements;

—those used to obtain a measurement result calculated from multiple quantities.
4.2 The laboratory shall establish a calibration programme, which shall be reviewed and adjusted as necessary in order to maintain confidence in the status of calibration.

4.3 To establish and maintain metrological traceability of measurement result， CABs shall evaluate and choose trace approach which meet requirements, and form a file to ensure that metrological traceability of measurement results is linked to appropriate reference standards through an unbroken calibration chain.
4.4 CABs shall ensure that measurement results are traceable to the International System of Units (SI) through:
a) Calibration provided by a competent laboratory; 

NOTE: Laboratories fulfilling the requirements of ISO/IEC 17025 are considered to be competent.

b) Certified values of certified reference materials provided by a competent producer with stated metrological traceability to the SI;
NOTE: Reference material producers fulfilling the requirements of ISO 17034 are considered to be competent.

c) Direct realization of the SI units ensured by comparison, directly or indirectly, with national or international standards.

4.5 CNAS accepts the metrological traceability of calibration or verification service offered by the following organizations: 

a) Calibration services offered by National Institute of Metrology, China or other NMIs who signed CIPM MRA.

Note 1: Service covered by the CIPM MRA of NMIs can be viewed in Appendix C of the BIPM KCDB which includes the range and uncertainty for each listed service.

Note 2: Some NMIs may indicate that their service is covered by CIPM MRA by using CIPM MRA logo on calibration certificates. But using CIPM MRA logo is not mandatory, and BIPM KCDB is the most accurate means of verification.
Note 3：NMIs from Metric Convention Organization Member States can be directly traced to BIPM. The KCDB provides an automatic link to relevant BIPM calibration services (including measurement range and uncertainty) and calibration certificates issued by BIPM. 

Note 4：The NIM (China) is accredited by CNAS and its accreditation scope is described according to the CMCs prescribed by BIPM in BIPM/KCDB. The calibration scope of measuring equipment list from NIM (China) can be obtained on its website.

b) The calibration service in the accreditation scope provided by calibration laboratories which accredited by CNAS or other accreditation bodies who signed ILAC MRA
Note：When this document is published, APLAC, IAAC and EA have signed ILAC MRA as regional bodies. The service provided by the calibration laboratories that accredited by region accreditation organizations. Even they are not signed ILAC MRA, are also accepted.

c) The verification service of legal metrological verification institutions authorized by Chinese government according to relevant lows and regulations. The CABs shall ask for Qualification certificate and authorization scopes. Usually, certificate verification contains traceability information. If it does not contain measurement uncertainty of measurement results, CABs shall ask for or evaluate it. 

Note 1: The measurement uncertainty and traceability information are necessary to demonstrate metrological traceability for calibration results

Note 2: The term “legal metrological verification institution” include the bodies which obtained Certificate of Metrological Authorization (assessment on the basis of JJF 1069) licensed by the national metrological administrative departments, and the bodies which obtained the license by metrological administrative departments of national defense science and industry.
d) When traceability cannot be established through a) to c) above, the traceability can be established through calibration service provide by “legal metrological verification institution” or other laboratories authorized by the national metrological administrative departments, and the scopes shall be covered by their authorization. The calibration certificates shall contain traceability information, measurement results and measurement uncertainty.

e) When traceability cannot be established through a) to d) above, CABs can select other laboratories’ calibration services. In this situation, the CABs shall at least preserve following appropriate evidence of traceability which meets with relevant requirements in CNAS-CL01. 

· Records of calibration method validation 

· Procedures of uncertainty evaluation
· Documentation or records of measurements traceability
· Documentation or records of ensuring the validity of calibration results
· Documentation or records of personnel capability
· Documentation or records of accommodation and environmental conditions
· Records of audit for calibration service provider
4.6 If measurement results cannot strictly trace to SI units, CABs shall demonstrate metrological traceability for calibration results to appropriate RM as follows:

a) CRM produced by CRMP with competence
b) Using reference measurement procedure, specified methods or conventional measurement methods, measurement result meeting intended use, and through inter-laboratory comparison to ensure the consistency of result with other laboratories.

4.7 If traceability of measurement results trace to specified methods and/or consensus standards which are clearly described and agreed by all parties concerned, the CABs shall provide its provenance and relevant evidence of traceability.
Example：The general measurement procedures suggested by manufacturers are deemed consensus methods and standards in medical testing measurement laboratory accreditation. The reference measurement procedures that recommended by JCTLM are deemed consensus methods and standards for reference measurement laboratories in medical reference laboratory accreditation.
4.8 When CABs use RM/CRM to establish traceability, RM shall be chosen as follows:

a) The CRM produced by NMIs, and covered by BIPM/KCDB

b) The RM produced by RMP accredited by CNAS or other accreditation bodies signed APLAC MRA (RMP) in accredited scope
c) The CRM in JCTLM database

d) The CRM licensed by national metrological administrative departments
e) The CRM licensed by national standardization administrative departments
If the RM above cannot be obtained, CABs can select other proper RM according to measurement method, and reserve its traceability information.

Note: Selection and usage for RM can refer to ILAC G9 Guidelines for the Selection and Use of Reference Materials, APLAC TC012 Guidelines for Acceptability of Chemical Reference Materials and Commercial Chemicals for Calibration of Equipment Used in Chemical Testing, ISO guide 33:2015 Reference materials -- Good practice in using reference materials and GB/T 15000.
4.9 CABs shall conform the records (e.g. calibration certificate) considered as documentary evidence for metrological traceability. The confirmation shall include following content.
a) The Integrity and standardization of calibration certificate

b) According to calibration result, make Determination of conformity with anticipated use requirement
c) When applicable, adjust equipment, import calibration factor or correct measurement result in use
