NAME OF ECONOMY:
REPUBLIC OF KOREA

CURRENT DEVELOPMENTS IN LEGAL METROLOGY IN THE REPUBLIC OF KOREA

1. INTRODUCTION

Korea’s impressive economic strides over the last thirty years have made it the 11th largest player in the world economy.  In the process of such a rapid expansion in the economy, legal metrology and calibration services have been crucial, providing technical infrastructure for product quality and the basis for mutual confidence in commercial transactions.

These functions have been part of the main responsibilities of the Korean National Institute of Technology and Quality (KNITQ).  This article will provide the readers with brief but accurate information on the current situation of the legal metrology system in the Republic of Korea, as well as the KNITQ’s activities.

2. BRIEF HISTORY

As a nation with old heritage, Korea has a tradition of metrology which is almost as old as her history.  An astronomical observatory which was built in 647, and other scientific instruments invented in the 6th and 7th centuries A.D. indicate that a well established metrological system had already been existing even before those days.  Indeed, the unification of weights and measures was one of the first official decrees by every of the first king of new dynasties in Korea.

However, the Korean metrological system was to go through revolutionary changes when Korea began to embrace western technologies in the last half of the 19th century.  From this time, the Korean metrological system would shift from traditional units to international ones.   It was during this period when Korean government established its first western style analytical laboratory in 1883, which eventually became the KNITQ after many names changes.

Even in the early days of great changes in the 19th century, Korea realised the importance of international cooperation.  In 1894, the Korean government acquired a copy of the standard meter bar and a copy of the kilogram mass from BIPM (the meter bar, number 10, the kilogram mass, number 39).  To this day, only 38 countries possess a set of meter bar and kilogram  mass.  While the current standard for length does not rely on using the meter bar any longer, it is still owned by KNITQ as a symbol of authority in metrological control.  The kilogram mass is now maintained by the Korean Research Institute of Standards and Science (KRISS), which was established in 1975 as a national measurement laboratory.

3. AUTHORITIES IN METROLOGICAL CONTROL


The principal legislation in the Republic of Korea concerning legal metrology is the Weights and Measures Act of 1961.  Recently revised in 1992 (became effective in 1993), the Act covers broad areas such as specification of legal units for measuring physical quantities, national calibration system, and provisions for establishing a national accreditation system for testing/inspection laboratories.  


The Ministry of Commerce, Industry and Energy maintains this Act, and the Ministry is also responsible for establishing related policies.  However, main responsibilities for administering metrological policies are entrusted to the Korean National Institute of Technology and Quality.  


Under the Weights and Measures Act, KNITQ manages the legal metrology system in Korea, and coordinates the national calibration system for measurement instruments.  KNITQ is also the national standardising body for industrial standards (KS standards), and represents Korea as the national member body in ISO and IEC.  


The custodian of national standards of measurement is entrusted to the Korean Research Institute of Standards and Science (KRISS).  KRISS establishes, maintains and disseminates the national measurement standards, while providing education and training in measurement standards.  As a research organisation, KRISS is also active in research and development in the fields of measurement science and precision technology.
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4.
OVERVIEW OF LEGAL METROLOGY SYSTEM IN KOREA

4.1
Legal Units of Measurement

The legal units of measurement in Korea are defined by the Presidential Decree of the Weights and Measures Act.  The units are basically the same as defined in the International System of Units (SI).  Unification of all measuring units into metric system began in 1964, but the units for land measurement and construction industry were exempted.  Adoption of SI units in the true sense had to wait until 1 January 1983.  This time, only a few exceptions were allowed in the following limited sectors:  measurements for export only products, measurements for maritime/aerospace/defence industries, and measurements for certain scientific research, etc.

4.2
Operation of National Calibration System

The Weights and Measures Act requires that measurements for legal purposes should be traceable to Korean primary standards.  Under this provision, KNITQ operates the National Calibration System and Certification System on Standard Reference Materials, to safeguard accuracy and precision of measuring instruments used in manufacturing plants and R & Ds.  A nation wide calibration network has been established under the supervision of the KNITQ since 1978.

The National Calibration System is a three-tiered system, in which Korea Research Institute of Standards and Science (KRISS) is the “primary calibration laboratory” as a national standards laboratory.  At the second level, KNITQ designates “national calibration laboratories”, and at the third level, “in-house calibration laboratories” are designated.  As their names imply, in-house calibration laboratories can issue calibration reports only for internal uses.  In 1997, there was one national standard research laboratory (KRISS), 149 national calibration laboratories and 339 in-house calibration laboratories.

The functions of each authorised calibration laboratories are as follows:

· The National Standards Research Laboratory (KRISS) maintains the national measurement standards and disseminates them to lower level calibration laboratories;

· National Calibration Laboratories disseminate the measurement standards to industries; and

· In-house Calibration Laboratories disseminate the measurement standards to their own measuring standards.

Therefore there are three principal methods of disseminating measurement standards, which are traceable to the Korean primary standards.

The first method is through KRISS, which is primarily concerned with measurements of scientific or purely technical nature;  the second method is through the designated national calibration laboratories, which provide calibration services and issue calibration certificates to organisations;  and the third method is through the in-house calibration laboratories, which are allowed to issue certificates only for their own instruments.

KRISS also provides direct services in measurement to industries in the field where industries’ calibration laboratories do not have these capabilities.

Since the legal requirements vary depending on required accuracy, there has been a hierarchy of standards developed which enables a range of accuracies to be disseminated throughout the country.

4.3
Control of Measuring Instruments

The Weights and Measures Act divides measuring instruments into two categories.  The first category includes measuring instruments for trade or certification purpose, in which 134 items are designated by the Presidential Decree.  The second category covers all other measuring instruments.  Manufacturers of all measuring instruments are required to register at the relevant local government authority.  Some of the above 134 measuring instruments are subject to prescribed conformity assessment procedures such as type approval testing and verification.

4.3.1
Type Approval (or Pattern Approval)

The Weights and Measures Act has a provision for type approval testing, and KNITQ is the authority responsible for issuing type approval certificates of measuring instruments for use in commercial transactions or certification purposes, as prescribed by the Ordinance of the MOCIE (hereinafter referred to as the Ordinance of the Ministry).  Only the measuring instruments which require verification are covered by type approval testing.  Type approval requirements are contained in the verification specifications by the order of the KNITQ’s Director.

After application for type approval is submitted, KNITQ will examine the design of measuring instruments, and will test samples.  Once the type of an instrument is approved, KNITQ issues a certificate of approval, and subsequent instruments made to this type shall be marked on with a KNITQ’s certification number, which is the same as printed on the certificate.  The marking of this number on instruments is the primary indication that they belong to the approved types.

The principal testing facilities operated by the KNITQ are as follows:

· Mass testing facilities;

· Thermometer testing facility;

· Volume testing facilities;

· Pressure testing facility;

· Calorie testing facility; and

· Electricity testing facility.

4.3.2
Verification

Minister of the MOCIE has the authority of verification for the measuring instruments prescribed by the Presidential Decree in accordance with The Weights and Measures Act.  Currently, 18 measuring instruments which are mainly used for commercial transactions are subject to verification.  These instruments include taxi meters, weighing scales, watt-hour meters, gas meters, water meters, oil meters, heat meters, medical thermometers, blood pressure meters, etc.  Technical specifications for verification of the above instruments are prescribed by the Director of KNITQ.  The specifications are developed in Metrology Committees, which is organised by KNITQ with technical experts from academia, research institutes and industry.

In addition, KNITQ may also designate specialised institutes to perform verifications on behalf of KNITQ.  Currently there are 13 designated verification institutes.

The measuring instruments which require verification are as follows:

· Weighing instruments (4 items);

· Weights (2 items);

· Clinical thermometers;

· Watt-hour meters;

· Gas meters;

· Water meter;

· Heat meter;

· Oil meter;

· Liquefied petroleum gas meter;

· Integrating graduated tank;

· Graduated tank lorry;

· Blood pressure gauges;

· Fuel oil dispenser.

The requirements for verification are as follows:

· The instruments shall satisfy the type requirements, eg structural test, performance test, functional test, marking, etc (these requirements can be exempted in type approval testing); and 

· The instruments shall operate within the appropriate limits of error specified in the Order of the KNITQ’s Director.

There are two kinds of verification for the above mentioned measuring instruments: verification after manufacturing or importing, and verification after repairing or validity period expiration.  (Verification validity periods of measuring instruments are specified by the Ordinance of the Ministry)  

For verification after manufacturing or importing, the following two institutes besides KNITQ are designated as specialised verification institutes:

· Korea Machinery Meter and Petrochemical Testing & Research Institute (MPI);

· Korea Research Institute of Standards and Science (KRISS) (only for verification of normal watt-hour meters).

The authority for verification after repairing or validity period expiration has been delegated to the heads 15 local governments.

4.3.3
Inspection

Inspections can be made in two ways:  periodical inspection, and irregular inspection.  The periodical inspection can be considered as a simplified version of reverification, and is conducted every year.  Instruments subject to periodical inspection consist of 8 items such as non-automatic weighing instruments, graduated tank, etc.  The maximum permissible error for periodical inspection is basically 1.5 and 2 times as large as that for verification.  But in the case of blood pressure gauge and clinical thermometers, permissible errors are the same as in verification.

5.
INTERNATIONAL COOPERATION

As described earlier, the Korean government has realised the importance of international cooperation from its early days of industrialisation.  This tradition was passed on to KNITQ, which puts great emphasis on promoting international collaboration.  KNITQ’s position is quite suitable for this commitment, as it is not only the legal metrology authority in Korea; it is also the national member body for international organisations like ISO, IEC and ILAC, and regional organisations such as PASC and APLAC.  KNITQ also functions as an official enquiry point for industrial products under the WTO/TBT Agreement

In the field of legal metrology, Korea joined OIML in 1978, and has participated in every OIML meeting since 1980.  In technical development activities, KNITQ has P-membership in all the 18 TCs of OIML, and 15 P-membership in SCs.  

KNITQ is also actively participating in intercomparison tests which are organised by APLMF, and currently conducting tests for non-automatic weighing scales and load cells.  

KNITQ also maintains formal collaborative relationships with some legal metrology organisations in foreign countries, and hopes to expand these cases to other countries as well.

6.
CONCLUSION

Legal metrology in Korea has come through a lot of changes since its birth almost two millennia ago, but its main objectives have not been altered:  to safeguard the mutual trust in commercial transactions, and to guarantee the accuracy of instruments.  

With the advance of global economy, a new mission has been added, which is the promotion of international trade by eliminating technical barriers to trade.  As a national organisation whose mission is to support industry with technical infrastructure such as standardisation and legal metrology, KNITQ will continue its commitment to these goals and make more efforts to build better environments for global trade.
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