Update on Current Developments in Legal Metrology System

1. Revision of Metrology Law
China is going to revise the Metrology Law to meet the needs of economy and social developments. A survey has been made among 9 countries or regions on their metrology laws this year. A widely survey in local governments, other ministries, and companies will be finished in the end of the year. The revising of the Law mainly aim at:

· National traceability

· Requirements on legal metrology laboratory

· Metrological control of quantities

2. Revise the verification catalogue of measuring instruments

Develop the scope of legal metrology, reducing the subjects and sorts, bring some new types of measuring instruments into the catalogue of legal metrology control. For instance, as the development of governing to use clean fuels, a lot of cities begin to build LPG and CNG station for automotive vehicles. As the reform of housing system and the improvement of residential quality, calorimeters are being used in the living houses to measure the consumption of heat energy. These new measuring instruments such as LPG and CNG, calorimeters will be brought into legal metrology control. 

3.  Review the national verification regulations, encourage national technical committee to accept OIML International Recommendations as national verification regulations. The national verification on non-automatic instrument and fuel dispenser for vehicles have identically adopt R76 and R117+R118 respectively this year.

4. The reform of imported measuring instrument control 

Now China is in the proceeding of entering into WTO. The final aim is to eliminate trade barriers between China and other countries. OIML Certificate System has been implemented in China. The OIML Certificate will be accept in China through Bilateral and Mutual Acceptance Agreement. 

5. Prepackaging products 

China is going to set up a conformity system for prepackaging goods this year. The prepackaging factory may use metrology qualified mark of prepackaging goods. China actively initiates mutual acceptance to legal metrology requirements on prepackaging goods at a regional level. Technical requirements on prepackaging goods in China are compatible with OIML Recommendation as to eliminate trade barrier between each country due to different legal metrology requirements on prepackaging goods.

6. the reform of measurements tracebility system

As the establishment of China's market economy, the metrology calibration needs in industries are expanding. 

It is already very urgent to develop calibration service. China's market of metrology calibration service is open and operates in accordance with the fundamental principle of WTO's service trade.

Last year China National Institute of Metrology signed Mutual recognition agreement for national measurement standards and calibration certificates issued by national metrology institues.
CNACL of China signed approval agreement of mutual recognition on APLAC regional laboratory. More metrology laboratories are applying for the recognition of CNACL. 

7. Metrology International Cooperation
One of the aims of OIML is to eliminate trade barriers among countries. Recent years, China is continuously expanding international cooperation in metrology on the basis of the aim.

In 1999, CSBTS of China and NMi of Netherlands signed mutual recognition agreement of test results of non-automatic weighing instruments. The signature of the agreement avoided the repeated type approval test between China and EC countries before non-automatic weighing instruments going into the market of the other side. The type approval certificates issued by certificate-issuing organization of the other side eliminate technical barriers to trade.

This year China is going to have a new project with Australia: set up a training course for the verification of LPG and fuel dispenser for automotive vehicles. It will facilitate the implementation of legal control for LPG and CNG in Asia-Pacific region.

                             Preface

China’s ancient metrology can be traced back to the late clan society 4000 years ago. According to the account in the ancient books, Huandi established the five quantities that were length, capacity, weight, li and figure. Shun made his tour of inspection for harmonizing days, months, seasons, standardizing the temperament and weights and measures in the different clan tribes. Xiayu took the length and weight of his own body as  standards. The ancient rule handed down from the Shang dynasty is 15.8 centimeters long, graduated in 10 Cun scales. 

In 221 B.C., the first emperor of Qin promulgated the imperial edict aiming at standardizing the weights and measures, at the same time, series of weight and capacity standards were made and delivered to the whole country. He pursued in whole country the system of weights and measures units which had been implemented by Shangyang for more than 100 years during the period of the Warring States. The system of weights and measures standardized by the first emperor of Qin had been used for more than 2000 years in forming a unique system of measurement unit in our country. 

China promulgated  in 1985 the Law on Metrology of the People’s Republic of China which consists of a judicial assurance for reinforcing  government’s metrological control and maintaining the uniformity of units system and the stability of the values of quantities in the country. Actually, China has builded a quietly comprehensive systems for supervision and metrological control, for technical assurance, for regulation and for provisin of a service. 

Office building of China State Bureau of Quality and Technical Supervision

International Activities

The international metrological organizations that China has joined are as follows:

· Convention du Mètre

· OIML(Organisation Internationale de Métrologie Légale)

· IMEKO(International Measurement Confederation )

· APLMF(Asia Pacific Legal Metrology Forum)

· APMP (Asia Pacific Legal Metrology Program)

Besides the activities in above-mentioned international organizations, the State Bureau of Quality and Technical Supervision also coordinates the participation of the competent experts in the academic activities of other international organizations associated with metrology. For example, the meetings of technical committees of ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) which turns on measuring units, uncertainty, measuring instruments, reference materials etc., the meetings of CPEM, CIE, IUPAC, CITAC, ICG, PMFC, ICA etc. In the area of Bilateral Cooperation, up till now, 39 countries and regions had metrological exchanges with China , of which 17 has concluded 41 cooperation agreements with CSBTS, these countries are: Denmark, Germany, France, Finland, Cuba, Netherlands, Czech, Malaysia, U.S.A, Mongolia, Japan, Russia, Singapore, Italy, India, UK and Vietnam.

Metrological Education and Press in China 

In order to develop the cause of metrology, China State Bureau of Quality and Technical Supervision attaches great importance to metrological education. China Institute of Metrology was created in 1985, and that CSBTS lent its support to provincial Bureaus of technical supervision for establishing measurement options in their 5 technical secondary schools.

China’s metrological education aims at fostering all kinds of qualified personnel who is good both in theory and in practice and fitted to meet the needs of socialist market economy. In accordance of our master plan, the accent is put on high education accompanied by secondary training courses for adults and training course by correspondence. All this consists of a structure facing all ways covering ordinary education and ability training. By the end of 1998, 8000 persons followed secondary training, 4500 persons received high education. There are 2500 students in China Institute of Metrology. The Institute has all together 5000 graduates.

CSBTS has about ten publications of metrology such as China Quality, China Metrology, Metrology Technology, Industrial Metrology etc. China Metrology Press directly under CSBTS is charged with the publishing of the administrative and technical regulations, as well as the books concerning metrological organization and metrological technology. More than 100 publications are edited by Bureaus of quality and technical supervision at provincial level.   
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The Administrative System of Metrology in China

The Administrative System of Metrology in China is composed of China State Bureau of Quality and Technical Supervision, the metrological administrative department for the governments at all levels and of the metrological department of the different competent ministries under the State Council. 

China State Bureau of Quality and Technical Supervision             

China State Bureau of Quality and Technical Supervision(CSBTS) is an administrative agency directly under the State Council charged with standardization, metrology, quality and the enforcement of law.  Its main missions of metrology are as follows:

· establishing the development plan of metrological cause, participating in the drawing up and revision of metrology laws and regulations and organizing the enforcement.

· promoting the State legal units of measurement.

· establishing and maintaining national primary standards, working standards and . Organizing the certification of national primary standards, working standards and reference materials as well as the issuing of certificate.

· organizing the drawing up and the modification of hierarchy schemes for measuring instruments, verification regulations, technical norms and their enforcement.

· organizing the dissemination of the values of quantities and the assessment of working standards and the examine of personnel charged with verification in the country. 

· organizing the making of the metrological practice rules aiming at standardizing metrological action in market, administrating the mandatory verification of measuring instruments applicable to trade, safety, public health and protection of the environment;  organizing the verification for metrological arbitrage and mediating metrological issues.  

· inspecting in the light of the law measuring instruments in the whole country, being in charge of pattern approval, issue of certificate, examine of imported instruments and quality control..

· supervising industrial metrology in whole country, giving guidelines to enterprises with a view of enhancing their metrological basis, increasing their profit and creating self-control mechanisme. 

· performing in the light of the law metrological accreditation of testing bodies providing third part services of measurements.

· being responsible for Chinese Secretariat of OIML Affairs as well as affairs concerning CGPM, APLMF etc. 

The Department of Metrology of China State Bureau of Technical Supervision is charge of metrological activities in the country, the department is composed of the Division of Metrology Administration, the Division of Legal Metrology, the Division of Dissemination of the Values of Quantities, the Office of Units System.

Bureaus of Quality and Technical Supervision in provinces

Bureaus of Quality and Technical Supervision in provinces are the metrological departments of local people’s government, they are directed by China State Bureau of Technical Supervision when it comes to vocational work.. The Bureaus of Quality and technical supervision at all levels include Metrology Division that is in charge of - -      

· enforcement of the law, regulation,

· putting into practice measuring units,

· establishment and approval the highest standards in the province, 

· carrying out the mandatory verification,

· issuing of the license for manufacture and mending of measuring instruments,

· dissemination of the values of quantities,

· repression of illicit metrological act in market.

Metrology Bodies in the Ministries of State Council

In order to enforce the Law on Metrology of the People’s Republic of China and  administer metrology activities in their enterprises and institutions, the Ministries concerned of State Council set up their metrological departments that are in charge of 

· organizing metrology activities within the Ministry,

· enforcing the Law on Metrology, the regulation within the Ministry,

· laying down work plan of the Ministry,

· drawing up the plan for the equipment and the renewal of the highest standards in the Ministry,

· organizing the examine of the standards of Ministry, personnel training and technical examine,

· organizing research and development of metrological technology,

· directed by China State Bureau of Quality and Technical Supervision when it comes to vocational work.

China Legal Metrology

The legal metrology in China includes the following missions:

· drawing up and enforcing the metrology laws and regulations;

· promoting legal units of measurement

· establishing and administrating the services of legal metrology;

· establishing primary standards and standards;

· carrying out mandatory verification

· supervising metrological activities in market and performing in the light of the law control of the fabrication, the sell, the importation, the use and the reparation of the measuring instruments;

The legal metrology in China  applies  also to some technical and administrative management.

China puts into practice two verification methods that are mandatory verification and verification in the light of the law, the metrological departments carry out mandatory verification for the standards for public service, the highest standards maintained by different ministries, enterprises, institutions and for the measuring instruments covering four areas of application listed in the catalogue of the measuring instruments subjected to mandatory verification for the People’s Republic of China: trade, safety, public health and environment protection.

By the end of 1998, China has promulgated 1 law on metrology, 30 administrative regulations for metrology, 93 state hierarchy schemes for measuring instruments, 932 verification regulations, 235 technical norms; 44000 metrology inspectors and 65000 verification officers have followed training and obtained certificates, the global volume of verification carried out each year amounts to more than 20 millions of pieces.

According to China Metrology Law, the enterprises manufacturing and repairing measuring instruments and devices must apply for Manufacture License or repairing License, 18 categories of imported measuring instruments such as weighing instruments etc. must be submitted to pattern approval. The imported measuring instruments can be traded only after verification. By the end of 1998, 5500 enterprises have obtained manufacture licenses, 475 series of imported measuring instruments have been subjected to pattern approval.

China Scientific Metrology
In that which concerns scientific researches of metrology, China has realized from 1988 to 1998 about 400 important scientific achievements, of which more than 30 has met advanced world levels or has been in the lead in the world. For example, 1 V superconducting Josephson junction array voltage standard,  I2 and CH4 stabilized He-Ne lasers used for realizing the definition of the meter has met advanced world levels , force standard machine up to 20 MN with static hydraulic bearing and electro-hydraulic servo system is in the lead in the world. China has established the comprehensive system of standards and the system of the dissemination the values of quantities. There are actually in the whole country 89 national primary standards established and maintained, such as length, heat, mechanics, microwave and high frequency, optics, ionizing radiation, acoustics etc. and 50 secondary standards. The State has certified 1006 kinds of  reference materials of first class and 910 kinds of reference materials of second class.

China Industrial Metrology
China Industrial metrology is an important part of metrology activities on the whole aiming principally at the industrial on-the-spot service with a view of assuring the determined control in the course of production and management, giving metrological assurance to the improvement of the product quality and economic profitability, the promotion of the technological progress or the economy of energy consummation.

Enterprises manage themselves their metrology activities in light of law. Adopting the principal of guiding the enterprises in terms of categories, the government is responsible for assistance, supervision and service and organizes the training for enterprises personnel. A fair amount of enterprises has establish assurance system of metrology that plays an active part in quality assurance, economy of energy consummation, improvement of management and of efficiency. There are actually 800 000 peoples engaged in industrial metrology and more than 200 millions pieces of instrument. 80% of enterprises in the field of aviation, electric power, traffic, railway, shipping, petrochemistry, metallurgy, nonferrous metal, petroleum, chemical industry, engineering industry and electronic industry have set up their metrological departments. 

The Technical System of Metrology in China
According to Law on Metrology of the People’s Republic of China, China State Bureau of Quality and Technical Supervision and its local Bureaus in provinces, regions and counties may set up the verification services. The verification services of metrology in China is divided into following levels: State, province, city and county.

China State Bureau of Quality and Technical Supervision and Authorized Verification Services.

The verification services set up by China State Bureau of Quality and Technical Supervision:

China National Institute of Metrology(NIM)

NIM is a research center of metrology responsible for developing the primary standards, the highest standards and assuring the dissemination of the values of quantities in the country. By the end of 1998, the primary standards maintained by NIM amounts to 138, the highest standards 175.

National Institute of Measurement Testing Technology (NIMTT)

It is a base for researching measurement technologies. Its studies turn on measurement theory and method, as well as precision measurement. By the end of 1998, the primary standards maintained by NIMTT amounts to 43, the highest standards 161.

National Research Center for Certified Reference Materials (NRCCRM)

It is a research body of reference materials chemical metrology. The research aims principally at creating traceability system for quantity of chemical component, physicochemistry and chemical engineering in assuring the consistency of the values of quantities. The Center is engaged in technical management of national reference materials of first class and second class, the research of reference materials, standard measuring method, standard data. By the end of 1998, China State Bureau of Quality and Technical Supervision has promulgated 1006 reference materials of the first class and 910 of the second class. The reference materials prepared by China are used and appreciated in more than 30 countries such as US, UK, France, Japan etc.

Regional Center of Measurement at National Level

There are 7 National Centers of Measurement in the country, they are in charge of performing the dissemination of the values of quantities in the provinces located in the region. They undertake a lot of researches and measurements and provide technical assurance for enforcement of the Law on Metrology. The aforesaid 7 centers are:

· National Center of Measurements in northeast China

· National Center of Measurements in north China

· National Center of Measurements in east China 

· National Center of Measurements in middle south China

· National Center of Measurements in south China

· National Center of Measurements in northwest China

· National Center of Measurements in southwest China

National Specialized Centers of Metrology

Principal missions: 

· Research and establishment the highest standards in specialized fields,

· dissemination of the values of quantities,

· mandatory verification and other verification, measurements determined by law,

· scientific research,

· development of the participation in preparation of verification regulations, verification method and personnel training.

By the end of 1998, China has created 18 national specialized centers of metrology and 34 sub-centers, they cover high voltage, rail-weighbridges, rail tanker, high petroleum flow quantity, big vessels, flow of steam, high flow of water, ocean, fiber, textile, safety in mine, communication, meteorology, ships’ tanks, domestic appliances. 

Verification Services set up by the Bureaus of Quality and Technical Supervision at provincial level

 Their main mission:

· Research and establishment of the highest standards in the province and social public- service standards,

· dissemination of the values of quantities,

· mandatory verification and other verification and measurement determined by law,

· calibration,

· drawing up the norms with a view of giving a technical support to metrological control.

· performing certain metrological control.

Most of them have all kinds of standards of which the level is just lower than national primary or working standards and can meet the needs of traceability of metrological departments and big enterprises in different regions or cities. By the end of 1998, these departments have on an average about 100 standards for public service, 100～200 technical persons. China has now 31 verification services at provincial level.
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