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Current Developments in Legal Metrology




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

Government Laboratory

2.


The Government Laboratory (GL) provides technical laboratory support to the Customs and Excise Department through verifying the accuracy of weighing and measuring equipment seized by its officers during investigation under the Weights and Measures Ordinance.  GL maintains standards which are calibrated by the Standards and Calibration Laboratory.  Moreover, the quality system of the Weights and Measures Laboratory of the GL has migrated from ISO Guide 25 into ISO 17025 with HOKLAS accreditation successfully sought in early 2002.

Standards and Calibration Laboratory

3.


The Standards and Calibration Laboratory (SCL) is part of the Quality Services Division which comes under the Innovation and Technology Commission. The Quality Services Division has the mission to promote internationally accepted standards and conformity assessment services to underpin technological development and international trade. SCL’s business is in line with this mission and its remit includes:-

(a) the development and maintenance of reference standards of physical measurements traceable to the International System of Units (SI);

(b) the promotion of international acceptance of these standards through mutual recognition arrangements; and

(c) the provision of a traceable calibration service to serve Hong Kong’s economy.

Current Development

4.


SCL successfully commissioned a commercially purchased Quantised Hall Effect Resistance Standard System (QHRS) in December 2000. After nearly 2 years of operation and with some improvement work made to the system, it is now able to achieve an uncertainty of 15×10-9 (at 95 % confidence level) for calibrating DC standard resistors at 1 Ω, 10 Ω, 100 Ω, 1 kΩ and 10 kΩ. This calibration capability was assessed and accredited by the Hong Kong Laboratory Accreditation Scheme (HOKLAS) after an on-site assessment by an overseas peer assessor in April 2002. Other completed development work relating to the QHRS included: 
· Development of mathematical models for treatment of uncertainties arising from CCC winding ratio errors, CCC leakage, CCC null compensation, stability of the shunt resistor used in the CCC circuitry, sample insert leakage and other random effects.
· Development of control software in Visual Basic for convenient plotting of characteristic curves for the QHE samples (i.e. VH against B and VXX against B). 

5.


SCL has made improvements, including application of software corrections for gain error of the DC sources and adjustments to the bridge settling time, were made to its High Resistance Measurement System. The System, which consists of a modified Wheatstone Bridge, was developed in-house for automatic calibration of high-valued resistances. Measurement uncertainties now achievable with this system range from 5×10-6 to about 1×10-3 for standard resistors from 10 M( to 1 T(, depending on the resistance values and quality of the resistors under test. 
6.


SCL has also made some additional improvement to the calibration procedure to minimize errors due to leakage at the scanner relays. SCL now measures the isolation resistance of every channel of the high voltage scanner before the calibration to ensure that the isolation resistance between each channel and the system earth is within an acceptable limit. With this automated system, typical calibration uncertainty achievable is 0.25 ppm of measured ratios. 
7.


SCL has completed the project of setting up calibration facilities to provide calibrations for AC/DC thermal current converters (TCC). The measurement system developed is an automated system capable of calibrating AC/DC thermal current converters in the current range from 5 mA to 20 A and frequency range from 40 Hz to 10 kHz.  This new calibration service was assessed by an overseas peer assessor and accredited by HOKLAS in April 2002. The accredited best measurement uncertainties range from 22 ppm at low currents to 38 ppm at high currents. Special features of the automated system include: (1) special design of the measurement circuit and the equipment layout to minimise problems associated with grounding and magnetic coupling at high currents and frequencies; (2) built-in check routines to safeguard the TCCs against damages due to overloading; (3) programmable start time to facilitate measurements to be made when external noise/interference is minimum (e.g. at night time); and (4) no requirement for external current switch.  The system control software was written in Quick Basic.
8.


SCL has recently developed a procedure for measuring the magnitude of the current error of current transformers under test in the current range 1 A to 100 A and frequency from 45 Hz to 60 Hz. The calibration method involves passing a current to the seriesly-connected primary windings of the transformer under test and the reference current transformer and measuring the respective volt-drops across the known secondary burdens of the two transformers. Further development work will focus on determination of the phase component of the current error and on automating the measurement process.

9.


SCL has improved its method for calibrating long gauge blocks.  The central length of long gauge block, from 125 mm up to 500 mm, is measured by comparison with grade-K long gauge block instead of length bar using a length-measuring machine.  The improvement enables SCL to reduce the existing measurement uncertainties by more than 50% to (0.2 + L) (m where L is the length of the gauge block under test in metre.

10.


Further to the development of a hydrostatic weighing system to determine the densities of weights up to 1 kg, SCL is in the process of establishing a methodology by making use of a special pycnometer to determine the density of weights above 1 kg and up to 10 kg with an uncertainty of less than 5 kg/m3.  The pycnomoter, which is based on the Theory of OIML R111 Density Determination Method D, is a glass vessel with high volume stability to minimize volume drift.  Accordingly, it is filled with liquid to a prescribed level and weighed twice, once with and once without the weight inside the water. The density of the weight can then be determined with respect to the density of the liquid and the two corresponding weighing results.  It is targeted that the project be completed by 2003.

11.


The frequency measurement capability of SCL has been extended from 18 GHz to 26.5 GHz after acquisition of a new frequency counter. The measurement uncertainty for frequency measurement up to 26.5 GHz is estimated to be better than 1 x 10-10.

International Technical Cooperation

12.


Representative from Hong Kong attended the following:

(a)
APLMF Train-the-Trainer’s Course on Verification of Non-automatic Weighing Machine held in Vietnam, April 2002.

(b)
CPEM 2002 in Ottawa, Canada in June 2002.  

(c)
NCSLI Workshop and Symposium 2002 in San Diego, USA in August 2002.  

(d) 1-week attachment training in direct current and low frequency electrical measurements in the Measurement Standards Laboratory (MSL), New Zealand in February 2002.

(e) 2-week attachment training in length measurements at the National Measurement Laboratory (NML), Australia in March 2002.

Future Plans

13.


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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