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Hong Kong, China

Current Developments in Legal Metrology


In Hong Kong different government departments assume different roles in the operation of legal metrology.

Government Laboratory

2. A major statutory role of the Government Laboratory (GL) is to provide analytical and advisory services to support the Customs and Excise Department (C&ED) in the enforcement of the Toys and Children's Products Safety Ordinance, the Consumer Goods Safety Ordinance, the Trade Descriptions Ordinance and the Weights and Measures Ordinance. The GL provides professional services to help safeguard the public against the supply of gold and platinum articles with inconsistent caratage claims, short weight goods and fraudulent business practices in trade descriptions. The GL also provides services in classification of alcoholic liquors, hydrocarbon oils and tobacco products for excise protection. The GL verifies the accuracy of weighing and measuring equipment seized by the C &ED during investigation under the Weights and Measures Ordinance.  GL maintains standards which are calibrated by the Standards and Calibration Laboratory.

3. In connection with the provision of the service, the GL has maintained a quality system in full compliance with ISO/IEC 17025 requirements. The GL has participated actively in international inter-laboratory testing programmes, including those organized by the Consultative Committee on Amount of Substance (CCQM) of the International Bureau of Weights and Measures (BIPM), to ensure that a high level of analytical competence is maintained in its operation. 
4. In June 2007, the GL organized a symposium entitled “International Symposium on Metrology in Chemistry with Focus on Food Safety, Medical Testing and Consumer Protection”. The Symposium was attended by over 200 professionals and scientists from national metrology institutes/designated institutes, academia and testing organizations. 
Standards and Calibration Laboratory

5. The Government of the Hong Kong Special Administrative Region Standards and Calibration Laboratory (SCL) is responsible for:

(a) developing and maintaining Hong Kong’s reference standards of physical measurements, traceable to the International System of Units (SI);

(b) providing a traceable calibration service to serve Hong Kong’s needs; and

(c) promoting international acceptance of Hong Kong’s measurement standards and calibration certificates issued by SCL through mutual recognition arrangement.

6. To keep up with international developments in measurement standards and to meet Hong Kong’s demand for new and improved calibration services, SCL has been upgrading its measurement standards and calibration facilities as well as improving its calibration and measurement capabilities. The following is an account of the progress of SCL’s major development projects / initiatives since October 2006:
(a) In addition to existing acoustics calibration services for laboratory standard microphones, working standard microphones, sound calibrators, sound level meters and octave filters, SCL has set up new calibration services for audiometers and ear simulators. Accreditation for the new services will be sought from the HKAS in December 2007.

(b) SCL has developed an automated system to calibrate the DC resistance function (1 ( to 1 G() of precision digital multimeters, with best relative expanded uncertainties of 5(10-6 for 1 ( measurements, 1(10-6 for 10 ( to 1 M( measurements, 2(10-6 for 10 M( measurements, 5(10-6 for 100 M( measurements and 75(10-6 for 1 G( measurements. Test units are calibrated against laboratory resistance standards with traceability to SCL’s intrinsic primary standard. A 4-wire scanner is used for the selection of standard resistors to automate the measurements. The control software is written in Visual Basic.

(c) SCL has developed a system to calibrate electrostatic meters up to 50 kV and at a test distance up to 100 mm. The system can achieve best relative expanded measurement uncertainties of 0.5 mm in distance and 5 V in DC voltage of both polarities.

(d) SCL has developed calibration service for surge generators that are used for EMI surge immunity testing according to the IEC 61000-4-5 : 2001 standard. The best relative expanded measurement uncertainty is 2 % for surge voltage pulse up to 4 kV and 3% for surge current pulse up to 2 kA.

(e) SCL has acquired a new blackbody radiator for extending its calibration of radiation thermometers down to a temperature of - 40 (C. With this new equipment, SCL’s calibration service covers the temperature range from - 40 (C to 1 000 (C.
(f) SCL has developed three build-up systems for force measurements, namely 150 kN (3 x 50 kN), 1 500 kN (3 x 500 kN) and 3 000 kN (3 x 1 000 kN).  Testing of the 1 500 kN build-up system has been started. Upon characterization and verification, the build-up systems will be used for verifying the performance of SCL’s hydraulic force standard machines in-house.

(g) SCL has set up facilities for rotational speed calibration up to 100 000 rpm with an expanded uncertainty of 0.1 rpm. With these facilities, SCL can calibrate rotational speed measurement devices by comparison either mechanically with a variable speed drive or electronically against pulse signals from a laser diode driven by a function generator.

(h) To disseminate measurement knowledge to industry, SCL and HKAS jointly organised short metrology training courses in December 2006 and June 2007 for outside laboratory personnel engaged in equipment calibration. Trainers were provided by SCL. The courses covered topics on SI units, measurement traceability and uncertainty, standards and their dissemination as well as digital multimeter, mass, dimension, temperature and humidity calibrations. Due to the good responses, more courses will be organised and the next course is planned for November 2007.

Laboratory facilities and capabilities:
7. SCL has set up measurement standards and calibration facilities in the following measurement fields: direct current, low frequency, radio frequency/microwave, time and frequency, acoustics, temperature, humidity, dimension, mass, volume, density, pressure, hardness, rotational speed, torque and force. Its full range of calibration services is outlined in a brochure entitled “Calibration Services” on the website http://www.itc.gov.hk/scl. The calibration services are accredited by HKAS with the scope of accreditation and the best measurement capabilities set out in the HOKLAS Directory of Accredited Laboratories on the website http://www.itc.gov.hk/hkas.
8. SCL has been representing Hong Kong, China as an Associate of the CGPM since April 2000.  It has been a signatory to the CIPM MRA since May 2000.  Authorisation has been given by the BIPM since September 2006 for SCL to use the CIPM MRA logo in its calibration certificates. Such calibration certificates are internationally recognised by over 180 NMIs / designated institutes in 65 economies and two international organisations. 

9. SCL participated in the following inter-laboratory comparisons of measurement standards:

	
	Comparison
	Date of SCL measurement



	(a)
	BIPM CCTF Reference Time Scale UTC (Coordinated Universal Time) Comparison

(CCTF-K2001.UTC)


	Ongoing

	(b)


	APMP LS2P Microphones Comparison

(APMP.AUV.A-K3)


	December 2006

	(c)
	APMP Step Gauge Comparison

(APMP.L-K5)

	July-September 2007


10. SCL’s management system conforms to the international standard “ISO/IEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories”. It has been formally accredited by HKAS since August 2001 for compliance with the requirements of ISO/IEC 17025. Following a reassessment of the management system by an overseas peer assessor appointed by HKAS in February 2006, accreditation was reaffirmed. 

11. As of September 2007, 593 CMCs of SCL in total are published on the BIPM website for international recognition covering the following measurement fields:

	
	Measurement Field


	Number of CMCs Published

	(a)
	Electricity
	518



	(b)
	Time and Frequency


	29



	(c)
	Thermometry


	9



	(d)
	Mass and related quantities
	31



	(e)
	Length
	6




12. Activities with APEC


Staff of the Product Standards Information Bureau (PSIB) of the Innovation and Technology Commission represents Hong Kong, China on APEC’s Sub-committee on Standards and Conformance. SCL has been working closely with PSIB on APEC issues concerning regional development of physical measurement standards.
International Technical Cooperation

13. Representatives from Hong Kong attended the following:

(a)
International Conference on Advances in Metrology (AdMet), December 2006.

(b)
APEC/APLMF Workshop on Metrology of Agricultural Products and Foods held in Thailand, February 2007. 
(c) NCSL International Workshop and Symposium, July-August 2007 

(d) APLMF Train-the-Trainer’s Course on Verification of Non-automatic Weighing Machine held in Vietnam, September 2007. 
(e) APEC Workshop for Thin Film Metrology & Nanoscale Measurement Technology Forum, September 2007

At the NCSL International Workshop and Symposium, SCL staff presented a technical paper on “Software for Implementation of Supplement 1 to the Guide to the Expression of Uncertainty in Measurement (GUM)”.

Future Plans

14. 
Hong Kong will continue to seek cooperation opportunities with our international counterparts and to participate, whenever possible, in international conferences, seminars and other activities in measurement standards and metrology.  
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