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Criteria in the Field of Electrical Testing

CNAS

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 electrical testing. It neither adds to nor reduces the requirements of this criteria. This Document shall be applied in parallel with CNAS-CL01:2018 “Testing & Calibration Laboratory Competence Accreditation Criteria”.

This document shall be applied in parallel with CNAS-CL01 “Testing and Calibration Laboratory Competence Accreditation Criteria”.

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 at the end of corresponding clauses.

This document replaces: CNAS-CL11：2015 and CNAS-CL15：2006.
Annex A and B in this document are normative annexs. The serial number and content of the annexs do not correspond to CNAS-CL01:2018.

Compared with CNAS-CL11:2015, the main changes in this revision are as follows:
——Adjust the document number to CNAS-CL01-A003;
——Re-numbering chapters according to CNAS-CL01:2018 and editorial revisions based on the contents;

——Add Annex B, which based on CNAS-CL15:2006 and puts forward special requirements in the field of elector-acoustic testing.
Guidance on the Application of Testing and Calibration Laboratories Competence Accreditation Criteria in the Field of Electrical Testing

1. Scope

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 electrical testing. The field of electrical testing includes electrical, safety and environmental performances of equipment, instruments, devices, components and materials.
2. Normative references
3. Terms and definitions
4. General requirements

5. Structural requirements
6. Resource requirements

6.2 Personnel

6.2.2 All the laboratory personnel who operates the special equipment, engages in testing and result evaluation and issues certificates or reports shall have the fundamental theories and expertise as for electrical testing.

Note: The relevant requirements of laboratory personnel can be referred to clause 6.2 of CNAS-CL01-G001.

6.2.5 Laboratory shall train the personnel performing tests in necessary safety knowledge and protection measures to prevent the occurrence of shock, thermal hazards, burning, mechanical damage, toxic and harmful gases, chemical, radiation and other threats to the human body.

6.3 Facilities and environmental conditions

6.3.1 The facilities and environmental conditions shall meet the following requirements:

a）According to the characteristics of items and the measurement accuracy requirement in the electrical field, the laboratory shall monitor and record the environmental conditions may affect the test results. Take any actions when necessary to prevent invalid test results or adverse impacts due to environment-related causes. Such measures shall include (but not limited to):

——Appropriate grounding measures shall be provided and maintained to the common grounding bus and, where necessary, to the grounding of each electrical instrument or equipment.
——Appropriate electromagnetic shielding or absorption facilities and grounding, isolation or filtering facilities shall be provided, monitored and maintained for test items and / or testing equipment used in such test items that are sensitive to background electromagnetic radiation.

——Appropriate facilities for shielding, silencing or isolating acoustic frequency shall be installed for test items and / or test equipment used in such test items that are sensitive to background acoustic frequency.

——Appropriate antistatic work tables, antistatic floors, grounding facilities and other antistatic devices shall be installed for test items that are static-sensitive.

——Appropriate environment facilities or actions shall meet the special requirements for humidity, atmospheric pressure, etc for test items that are sensitive to or have special requirements for climatic environment.

——Test items that are sensitive to mechanical vibration and shock shall be effectively isolated from the vibration and shock sources. 
b）The laboratory shall provide adequate power supply and ensure that the characteristics of the power supply, such as rated voltage, rated frequency, voltage stability, frequency stability and harmonic distortion, etc., conform to the requirements of the test specifications or ensure the uncertainty of test result is within the acceptable scope.

c）The testing activities shall be provided by independent circuit and be separated from the air-conditioning unit and room lighting power system.

d）The laboratory shall have enough room appropriate to the needs of the testing activities and adequate space to accommodate the test equipment and all the necessary ancillary equipment and instruments , plus all the testing and management personnel.

e）Adequate lighting facilities with an illumination of no less than 250lux shall be provided for the test operation areas in the laboratory.

f）Rooms or enclosed areas with adequate safety protection shall be provided according to the voltage class for high-voltage test equipment, which shall be operated by 2 operators during the test, one staff operates and the other one supervises and protects.

6.3.4 The laboratory shall establish and enforce protection measures to ensure healthy and safety of personnel. Such measures shall include (but not limited to):

a）Safety isolation shall be provided when necessary. Visible and obvious warning signs shall be erected in high-voltage test areas preventing potential risks of explosions or leakage from high energy radiations. 

b）Laboratories engaged in high-pressure testing shall be equipped with labor protection products (such as safety rubber shoes) for personnel performing test or take labor safety protection measures in the testing area.

c）Laboratories engaged in laser optical measurements shall have optical blind rooms and provide laser goggles and training about laser protection for the personnel performing test. 

d）Gas storage cylinder for flammability tests shall be separated from the test area. 

e）The test area shall have discharging measures if the test item produces harmful gases to the staff.
f）Proper methods and procedures shall be established for storage and abandonment of chemical consumables.
g）Personnel performing live working shall have effective insulation measures.
h）If the test item produces non-ionizing radiation such as sound, light and electromagnetic radiation, the test area shall be anechoic and provided with personnel protection measures.

i）Safety isolation area and fire extinguishing measures shall be set up in the fault test area.

j）Laboratories shall have emergency exits which is clearly marked.

k）Protective covering shall be used when test samples revolving at high speed during the test.
6.4 Equipment

6.4.1 The laboratory shall have access to equipment required for the key test items in the test standards, including auxiliary apparatus.

6.4.4 The laboratory shall verify that auxiliary apparatus conforms to the requirements of testing standards before being placed.
6.4.6 The apparatus shall be calibrated if it has a significant impact on the test results.
7 Process requirements

7.4 Handling of test or calibration items

7.4.1 Any modification (including modification of hardware and software, adjustment of working state of the sample, etc.) could enable the sample to pass the test shall be recorded. The modified sample shall also have a unique identification. The submission dates of original and modified samples shall be recorded separately.

7.6 Evaluation of measurement uncertainty

7.6.3 A laboratory performing testing shall evaluate measurement uncertainty.
Note 1: When evaluating uncertainty, electrical laboratories need to pay more attention to the influence of measurement uncertainty caused by test methods and personnel.

Note 2: For the qualitative test items in the electrical field, the laboratory shall pay more attention to the followings:

a) The environmental conditions meet the requirements;

b) The state of the equipment meets the requirements;

c) Personnel are familiar with and operate strictly in accordance with the requirements of operation procedures and standard methods.

7.7 Ensuring the validity of results

7.7.1 Laboratories shall clearly specify the activities of internal and external quality control including frequency，implementation content, methods, responsible persons, measures taken when meeting the prescribed limits and failing to meet the prescribed limits. If the testing case doesn’t have proficiency testing or interlaboratory comparison activities based on the nature of the test, laboratories shall formulate internal quality control plans specifically for such cases to meet the requirements of quality assurance.

7.8 Reporting of results

7.8.2 Common requirements for reports (test, calibration or sampling)

When the laboratory retest the unqualified electrical items/parameters in the previous report and issue the report separately, the unique information of the original report (e.g. report number) shall be indicated in the retest report.

When the Laboratory conducts electrical testing using auxiliary apparatuses or accessories provided by the customer, the apparatuses or accessories shall be confirmed to ensure that their electrical parameters do not affect the accuracy of the test results. If there is any influence, the important information (such as name, model, serial number, etc.) of these apparatuses or accessories shall be included in the test report.

7.11 Control of data and information management

7.11.2 When using computer or automatic equipment to collect test data, the hardware and software shall be sufficiently validated and the validation record shall be kept. If these hardware and software are developed in the laboratory, the technical records of the development process shall also be kept. Laboratories shall take measures to prevent the software from being unauthorized modified.
8 Management system requirements

Annex A:(Normative Appendix)

Application Requirements in the Field of Lighting Detection

A.1 Scope

This appendix is a special requirement for electrical, photometric, colorimetric, and life-performance characteristics of incandescent, fluorescent and high intensity discharge lamps (including indoor and outdoor field lighting, lamps, light sources and lamp control devices). It does not include the requirement for automobile and motorcycle lamps. The requirement of automobile and motorcycle lamps shall meet the requirement of CNAS-CL01-A005 "Accreditation Criteria for Laboratory Capability of Detection and Calibration in the field of automobile and motorcycle detection".

A.2 Facilities and environmental conditions

The environmental facilities of optical inspection projects (such as optical chamber, etc.) shall take appropriate measures to effectively isolate stray light interference (such as external light, diffuse reflection that affects the test results, etc.).

A.3 Metrological traceability

A.3.1 Standard lamp calibration

Standard reference lamps shall be recalibrated at appropriate intervals determined by the laboratory.

Note 1：Typical reference lamps decrease in luminous intensity by 0.6 % every 24 hours of burning time when operated at a current that produces a correlated color temperature of 2856 K. An acceptable calibration interval for a standard reference lamp would be 30 hours to 50 hours of burning time.
Note 2：Laboratory needs to determine the frequency of intermediate checks during the calibration period of standard lamps to maintain the confidence of the calibration status of the reference lamps.

A.4 Selection, verification and validation of methods

A.4.1  Selection of methods

a) All energy efficient lighting devices shall be tested in the orientation specified by the standard or by the customer.
b) For lumen performance tests, laboratory procedures for monitoring and recording lumen maintenance times along with specimen failure shall be appropriate to the test methods.
c) Self-absorption correction procedures shall be applied for sphere measurements, or documented evidence shall be collected demonstrating that self-absorption correction is not required.
d) Adjustments for instrument electrical losses, if any, shall be applied.
A.5 Handling of test or calibration items

When receiving the test sample, the laboratory shall check and record the appearance of the sample.

In the field of indoor and outdoor lighting test, the laboratory shall record the details of the inspection site to ensure that the field inspection activities can be reproduced.

Note：For the detection of indoor and outdoor lighting test, tests may be carried out at different locations on the same site. At this time, the corresponding relationship between the test data and the specific locations in the site can be expressed graphically.

A.6 Ensuring the validity of results

A.6.1 Laboratories shall clearly specify the activities of internal and external quality control including implementation content, methods and responsible persons,
a) The laboratory shall conduct a test after every calibration to assure and validate that the calibration of the system is acceptable.
Note: One way to verify calibration is to measure a check lamp. Measured values of the check lamp should be within predefined limits, e.g., <2 % for lumen output.
b) The laboratory shall have a documented method to assure that the check lamps used to verify calibration results are valid; i.e., the measured values have not changed but are within a given limit of repeatability.
Note: One way to assure the required reproducibility of the check lamp is to use three lamps to check calibration results. Measured values of all three lamps shall be within a predetermined limit of their previous values.
c) The laboratory shall document the frequency or schedule at which check or working standards are measured.
A.6.2 The laboratory shall have a documented procedure to deal with nonconforming work if retest or recalibrations of check or working standards are found to be out of the documented acceptable range.

Annex B:(Normative Appendix)
Application Requirements in the Field of Electro-acoustic Testing

B.1 Scope

This appendix is a special requirement for acoustic performance testing of audio electro-acoustic products, household electrical appliances, information technology equipment, communication equipment, etc.

B.2 Personnel

Requirements for laboratory personnel:

——normal hearing (doctor's certificate).

Note: Medical certificates of normal hearing shall be provided in the initial evaluation within one year, and medical examinations of normal hearing shall be guaranteed every two years.

For those who engage in subjective evaluation, shall also meet the following requirements:

——familiar with all kinds of musical instruments;

——familiar with all kinds of original voices;

——familiar with audition repertoire;

——familiar with and master evaluation methods;

——familiar with the sequence of evaluation methods.

B.3 Facilities and environmental conditions

Laboratory facilities shall meet the followings:

a) The performance test of audio electro-acoustic products shall be carried out in anechoic chamber; the noise limit test shall be carried out in semi-anechoic chamber; the sound power test can be carried out in semi-anechoic chamber or reverberation chamber; and the performance test of headphones shall be carried out in an ear simulator.

b) Anechoic chamber and semi-anechoic chamber:

The performance requirements of anechoic chamber and semi-anechoic chamber are listed in Table 1.

Table 1 Performance requirements for anechoic chamber and semi-anechoic chamber
	Type
	Free field conditions
	Background noise
	Application

	
	Frequency range
	Distance
	Allowance
	
	

	Anechoic chambers
	50 Hz~16 000 Hz
	≥3 m
	±1 dB
	20 Hz~20 kHz，Linear weighting≤30 dB，A weighting≤20 dB（A）
	Audio Electro-acoustic Measurement
Note: In  cases where the low frequency requirements are not high, the lower limit frequency can be relaxed appropriately, and the limit range shall be indicated.

	Semi-anechoic chambers
	≤630 Hz；

800 Hz~5 000 Hz；

≥6 300 Hz
	≥1.5 m
	±2.5 dB±2.0 dB±3.0 dB
	A weighting≤20 dB（A）
	Noise Limit Measurement


The anechoic chamber shall satisfy the free field conditions, including the frequency range, the distance of the main measuring line related to the location of the sound source and the allowance required. The identification method refers to GB/T 6882. The volume and size of anechoic chamber are determined according to these requirements. Whether it meets the requirements or not, it shall be appraised according to GB/T 6882 and a complete test report shall be provided.

Semi-anechoic chamber shall meet the requirements of free field conditions, including tolerance requirement of free field conditions, test chamber requirement and hemispherical radius requirement specified in GB/T 6882.

c) Reverberation room:

The performance of reverberation chamber shall conform to GB/T 6881.1.

The reverberation chamber identification method was implemented by GB/T 6881.1.

d) Ear simulator:

The performance of the ear simulator shall comply with the requirements of GB/T 25498.1, IEC 60318-4, IEC 60318-7 and ITU-T P.57.

e) Audition room:

The performance of the audition room for subjective evaluation of loudspeakers shall comply with the requirements of GB/T12060.13 clause 2.1. The performance of the audition room for subjective evaluation of other products shall refer to this standard.

f) Requirements for the test environment for some testing products are listed in Table 2.

Table 2 Requirements for the test environment for some testing products
	Testing products
	Testing content
	Product testing environment

	
	
	Performance testing
	Subjective evaluation

	Microphone
	Normal requirement, Subjective evaluation
	Anechoic chamber
	Audition room

	Headphones
	Normal requirement, Subjective evaluation
	Ear simulator
	Audition room

	Speaker
	Normal requirement, Subjective evaluation
	Anechoic chamber
	Audition room

	Speaker system

(speaker)
	Normal requirement, Subjective evaluation
	Anechoic chamber
	Audition room

	Combined acoustics
	Normal requirement, Subjective evaluation
	Anechoic chamber
	Audition room

	Electronic organ
	Normal requirement, Subjective evaluation
	Anechoic chamber
	Audition room

	Television
	Normal requirement, Subjective evaluation
	Anechoic chamber
	Audition room

	Communication equipment
	Normal requirement, Subjective evaluation, Noise limit，Sound power 
	Anechoic chamber, Semi-anechoic chamber, Reverberation room
	Audition room

	IT equipment

Household Electric Appliances

(e.g. refrigerators,

air conditioner, washing machine, small household appliances, etc.)
	Noise limit，Sound power 
	Semi-anechoic chamber、Reverberation room
	—
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