PAGE  
10th APLMF, Kyoto

A10-13-5

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.


In Hong Kong, the Government Laboratory (GL) provides technical laboratory support to the Customs and Excise through verifying the accuracy of weighing and measuring equipment seized by its officers during investigation under the Ordinance.  GL maintains standards which are calibrated by Standards and Calibration Laboratory.

Standards and Calibration Laboratory

3.


The Government of the Hong Kong Special Administrative Region Standards and Calibration Laboratory (SCL) is part of the Quality Services Division, which comes under the Government’s 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.


To keep abreast with international development in measurement standards and to meet the ever-increasing demand from local industries for a more accurate and more efficient measurement service, SCL has been continuously upgrading its facilities and improving its measurement capabilities. 

5.


Last year, SCL’s capability for calibration of DC standard resistors from 1 Ω to 10 kΩ using the Quantised Hall Resistance Standard (QHRS) System was accredited in 2002 by the Hong Kong Laboratory Accreditation Scheme (HOKLAS). In 2003, some further improvements have been made to the operation procedures related to the checking of leakage effect of the QHRS system. The leakage resistances between connection wires of the system insert are checked using a high resistance meter. The leakage effect on the Automatic Cryogenic Current Comparator Resistance Bridge (ACCCRB) is checked by testing for consistency in repeated resistance measurements using different CCC winding ratios.

6.


SCL has completed a project of developing an automatic system to calibrate the voltage ratios of DC high voltage (HV) dividers by comparison with a reference divider. The system is capable of calibrating DC HV dividers in the range from 1 kV to 100 kV with expanded measurement uncertainty within 50 ppm.  Special features of the automated system include: (1) use of optical fibre links for communications between the control computer and test equipment to isolate the high voltage test circuit from the control computer for operator safety; (2) built-in routines for remote control of test equipment (e.g. remote configuration of the precision digital voltmeters); and (3) automatic determination of the UUT’s voltage ratios. The control software was developed for operations under Windows environment using MS Visual Basic.
7.


SCL has developed a method of calibrating distortion meters. Two harmonically related signals are combined using a resistive network to produce a test signal of known distortion. Calibration is performed by applying the test signal to the input of the distortion meter under test and by comparing its reading against the known distortion of the test signal. The method has the following features: (1) a simple resistive combining network is used; (2) a simple and accurate method (based on voltage ratio measurement) is used to determine the resistance ratio of the combining network; (3) the input impedance of the distortion meter under test does not affect the calibration results. The expanded measurement uncertainty is 0.2 dB for the frequency range from 40 Hz to 50 kHz and the distortion range from –10 dB to –60 dB. The uncertainty increases to 0.6 dB maximum for higher frequencies up to 100 kHz or for distortion range –60 dB to –70 dB. An account of this work was reported in a paper presented at the 2003 NCSLI Workshop and Symposium held in Tampa, USA. 

8.


SCL has developed a procedure to measure complex Voltage Reflection Coefficient (VRC) in both polar format (magnitude and phase values) and rectangular format (real and imaginary values) using a vector network analyser for the frequency range from 300 kHz to 18 GHz. In this procedure, the accuracy of the VRC magnitude measurement is verified using beadless airline of known Inner Diameter of the Outer Conductor (IDOC) and Outer Diameter of Inner Conductor (ODIC). The accuracy of the VRC phase measurement is verified using matched beadless airline of known length.

9.


In SCL, the calibration of thermoelectric power sensor using resistive power splitter and standard thermistor mount sensor has been automated. The computer program was written in Quick Basic language and is capable to control the power level and frequency of the signal source and take the readings of the power meters connected to the thermoelectric power sensor under calibration and to the standard thermistor mount sensor. The program can also calculate the calibration factor and its uncertainty at each test frequency from 10 MHz to 18 GHz. This program can improve the efficiency of calibration and eliminate possible errors during recording and transcription.

10.


SCL has acquired three high power RF amplifiers for extending the calibration range of RF power meters up to 30 W for the frequency range from 1 MHz to 1 GHz, 5 W for the frequency range from 1 GHz to 4.2 GHz, and 15 W for the frequency range from 4.2 GHz to 18 GHz.

11.


The Humidity Laboratory has developed a system to automate the routine humidity calibration process. The system controls and acquires data from the humidity and temperature measuring instruments. The control program was written in Visual Basic. It processes the raw data, calculates the measurement results and estimates the uncertainty of measurement. The system improves the efficiency of the calibration process and reduces human errors in data recording and transcription.

12.


The Temperature Laboratory has acquired a gallium open cell in addition to the sealed cells it possesses. The advantage of the open cell is that the air pressure inside the cell can be directly measured and hence corrections to the melting point temperature, which depends on pressure, can be made. This improves the uncertainty estimation in the realisation of the gallium fixed point temperature. The expanded uncertainty of the realisation is typically 0.3 mK.

13.


The Humidity Laboratory has acquired a new standard dew-point hygrometer that can measure dew/frost point in the range from -60 (C to 80 (C. This new hygrometer enables comparison to be conducted with the existing standards and thereby enhancing the confidence in these standards.

14.


Last year, SCL is in the process of establishing a methodology making use of a special pycnometer to determine the density of weights above 1 kg and up to 10 kg with an expanded uncertainty of less than 5 kg/m3.  The pycnometer, 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.  The setup performing the measurement has been established and the associated method will be tried out accordingly. It is expected that the project be completed by the end of 2003.
15.


SCL has acquired a displacement measuring laser interferometer with accuracy better than 1 part in 107 over a range of 10 m with sub-nanometre resolution.  Various modules of the equipment including the stabilized laser and instrumentations for measuring ambient temperature, pressure and humidity can all be calibrated in-house with traceability established through various standards maintained in SCL.  The equipment together with the setting up of a 3-m long railing has been used to calibrate SCL’s working standard laser interferometer.  Further work will be carried out to increase the length of the railing to at least 10 m in order to extend the calibration range of the system.

16.


SCL has been conducting a study on the build-up technique in force measurement using a 24 kN (3 x 8 kN) prototype build-up system which was designed and established in-house.  The knowledge and know-how acquired through the study will be used to develop build-up systems of higher capacity for verifying the performance of the 3 000 kN hydraulic force standard machine through the 600 kN hydraulic force standard machine in-house.

International Technical Cooperation

17.


Representatives from Hong Kong attended the following:

(a)
2003 National Conference of Standards Laboratory International (NCSLI) Workshop and Symposium in Tampa, USA and presented a technical paper on "Calibration of Distortion Meters".
(b)
EA Inter-laboratory Comparison No. EA Th-10 (Thermocouple) in November, 2002.

(c)
A bilateral comparison of DC voltage standards (APMP comparison number P1-APMP.EM.BIPM-K11.1) was carried out between SCL and NML of Australia during the period April to September 2002. 

Future Plans

18.


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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