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Measurement Services Unit

[] Existing Facilities
New Facilities

Facilities to be Reinforced -

Induétry

Power Meter

Power Factor Meter

Phase Meter
i®-30

Fig. 7-51 Traceability Chart (Electrical-Power)
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Fig. 7-52

Traceability Chart (Time/Frequency)

Rubidium Freq. STD
Neatomic Rh-1007

Quartz Oscillator
1P 105A

Distribution

Amplifier HP5087A

Time Transmission
System

Freq. Difference Universal Synthesized Function | Synthesized
Meter | Counter Generator HP3325A SG HP86578
Tracor 5278 HP53288 -

Uniﬁersal ﬁseiiloseope © Spectrum
Counter ——  Calibrator }|}—— Amalyzer |
Mul timeter ' Digitizing .
Fluke 8840A Oscilloscope
WP 54501A
 Curve Tracer
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WEIGHTS AND MEASURES ACT, 1972

PRELIMINARY
Short title, application and commencement

Interpretation

INITS OF MEASUREMENT
International Systems of Units
Multiples and submultiplesiof the International System of Units

Measurements to be in the International System of Units

'Malaysian Primary Standards of mass and measure

Secondary Standards of mass and measure

Tertiary Standards of mass and measure

Working Standards of mass and measure
Verification of Malaysian Primary'Standards, Secondary Standards,

Tertiary Standards and Working Standards

 Part 111 WEIGHIS AND MEASURES FOR ‘TRADE PURPOSES

Meaning of "use for trade"

Units of measurement, weights and measures lawful for use for -trade
Marking of weights and measures with denomination

Stamping and verification of weights and measures, ete. and issue of
certificates of verification

Lead or pewter weights

Use or possession of unjust weights, ete.

Use or possession of false weight or measure, etc. to defraud
Manufécture, sale 6r repair of:weights, measure or instrument for
weighihg or measuring

Penalty for trading without the necessary instrument for weighing or

measuring



20 Forgery or counterfeiting of certificate oE stamp on weight.s,”measures
or instruments for weighing or measuring |

2 0A Offencc in connection with stamping instrunent

21 Evidence as to possession -

22 Offence comitted by a servant |

23 Forfeit

2 4 Repeal

Part 1V ADMINISTRATION

25 Custodian of Weights and Measures

2 5A Custodian to advise Dhmster : _

26 Chief Inspector, Deputy Chief InSpectdrs and Inspectors

27 Lieensing-

27TA 'Power of prosecutmn _

2 8 Poner to mspect hélghts and measures, efe.. and to enter premlses '
2 8 A Forfeiture of 1iistrument for weighing or measumng, ete.

2 8 B Protection of Inspectors, ete. for putting Act in force

Part Vv GE’NFBAL

29 Reguiations

30 | Permissible margin of errors _

'3 1 - Powers of exemption and making of rcgulations to remove difficultiés-_
32 Transitional provisions |

33 | Conversion

34 Reference of units of measurements in written law

34 A Compounding |

35 Repeal and saving



FIRST SCHEDULL . 1. UNITS OF MEASUREMENTS

PART 1 'The base units

PART 2 Supplcmentary and derived units

PART 3 Units which may be uscd in conjunction with the base units and
supplementary and derived unils

PART 4 Multiples and submuitiples of units of measurements

SECOND SCIH:DULE WEIGHTS AND MEASURES FOR USE FOR TRADE
PART 1 Linear measures

PART 2 Square measures

PART 3 Cubic measures

PART 4 Capaéity measﬁfes

PART 5 Weights

THIRD SCHEDULE CONVERSION _ 7

PART 1 Conversion 6f the values of SI units in terms of the values of other
units of measurement

PART 2 Conversion of the values of other ﬁnjts of_meésurement in terms of the

S1 units:

FOURTH SCHEDULE ~ REPEAL
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Qualitly systems - Model for quality assurance in design/development,. production,
installation and servicing

0 Introduction
Scope and field of application
1.1 Scope '
1.2 Field of application
References.
Definitions
4 Quality system requirements
4.1 Management responsibility
4.2 Quality system
4.3 Contract review
4.4 Design_contrbl-
4.5 Document control
4.6 'Purehasing
4.7 Purchaser supplied product
4.8 Product 1dent1flcat1on and traceablllty
4.9 Process control
4. 10 Inspection and testlng
4.11 Inspection, measuring and fest equ1pment _
4.12 Inspection and test status
- 13 Control of nonconforming product
.14 Corrective action
.15 Handllng, storage,- packaging and delivery
.16 Quality records
.17 Internal quallty audlts
1.18 Training
4.19 Servicing
4.20 Statistical technigques
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I SO 90 01 CLAUSE 4. 11
4. 11 INSPECTION, MUEASURING AND TEST EQUIPMENT

The supplier shall control, calibrate and maintain inspection, measuring and
test equipment, whether owned by the supplier, on loan, or provided by the
purchaser, to demonstrate the conformance of product to the speeified
requirements. Equipment shall be used in a manner which ensures that
measurenent uncertainty is known and is consistent with the required measurement
capability.

The supplier shall

a} identify the measurements to be made, the accuracy required and select
the appropbiate inspection, measuring and test equipment;

b) _identify, calibrate and ad just all inspection, measuring and lest
equipment and devices that can affect product qualify at prescribed
intervals, or prior {0 use, against certified equipmeni having a known
valid relationship to nationally recognized standards - where no such
standards cxist, thé_basis'used for calibration shall be documented;

¢} esiablish, document and maintain calibration procedures, including
details of cquipment iype, identificalion number, location, frequency of
checks, check method, acceptance criteria and the action to be taken when
resul tare unsatisfactory;

d} ensure that 1nspect10n, measuring and test equipment is capable of the
'accuraCy and precision necessary;

e) identify 1nspeet10n, measurlng and fest equipment with a suitable
1ndlcator or approved 1dent1f10at10n record to show Lhe calibration

‘status;

£) maintain calibration records for inspection, measuring and test
equipment;

g) assess and document the validity of previous inspection and test results
when inspection, measuring and lest equipment is found to be out of

_ callbratlon,-

h) ensure that the environmental conditions are suxtab}e for the
calibrations, 1nspect10ns, measurements and tests being carried out;

i) ensure that handling, preservation and storage of inspection, measuring
and test eguipment is such that the accuracy and fitness for use is

| maintained;

Jj) saleguard inspection, measuring and test facilities, including both test

A-b



hardware and tesl software, from adjustments which would invalidate the
calibration sctting.

Where test hardware (e.g. jigs, fixtures, templates, patterns) or test softwarc
is used as suitable forms of inspection, lhey shall be checked Lo prove that
they are capable of verifying the aceeptabilily of product prior to release for
use during production and installation and shall be rechecked at prescribed
intervals. The supplier shall establish the extent and frequency of such
evidence of control. Measurement design data shall be made available, when
required by the purchaser or his representative, for verification that it is
functionally adeguate.
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GENERAL REQUIREMENTS FOR THE COMPETENCE

OF CALIBRATION AND TESTING

INTRODUCTOPN

1 Scope

2 Reference

3 Definitions

4 | Organiiétion. ahd_ managenent

5. - Quality system, audit and review

6 Personnel - ' o

7 Accommodation and environment

8 Equipment and reference materials

9 Measurement traceability and calibration
10 Calibration and test'méthods'
11 Handling of calibration and test items
12 Records
13 Certificates and reports
14 Sub—eontracting of 'cal.ibration 6r testing
15 Qutside_ support services and supplies
Le Combléints |

LABORATORIES
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CLAUSE 8 AND 9

8 Fquipment and reference materials

8.1 The laboratory shall be furnished with all items of equipmnent (1nc1udlng
reference materials) required for the correct performance of calxhra;xnns and
tests. In those cases where the laboratory needs to use equipment outside its
permanent control it shall cnsure that the relevant requirements of this

Guide are met.

8.2 All equipment shall be properly maintained. Maintenance pfoce&ures shall be
documented. Any item of the equipment which has ‘been subjected to overloading
or mishahdling, or which gives suspect results, or has been shown by
verification or otherwise to be defective, shall be taken out of service,
clearly identified and wherever possible stored at a Speleled plaee until it
has been repaired and shown by calibration, verification or test to perform
satisfactory. The iaboratory shall examine the effect of this defect on
previous callbratxon or tests.

8.3 Each item of equipment including reference materials shall, when appropriate,
be labelled, marked or otherwise identified to indicate its catibration status.

8.4 Records shall be maintained of each item of equipment and all reference
materials significant to the calibrations or tests perforiied. The records
shall include : ' '

a} the name of the item of equ:pment, _

b} the manufacturer's name, type 1dent1f10&t10n, and serlai number or
other unique identi £ication; _ ‘ '

¢) date received and date palced in service;

d) current location, where appropriate;

e) condition when reccived (e.g. new, used, reconditioned);

f) copy of the manufacturer's 1nstruet10n, vhere available;

g) dates and resultls of calibrations and/or verlfxcatlcns and date of
next calibration and/or verification; '

h) detailes of maintenance carried out to date and planned for the
futuce; '

i) history of any damage, malfunction, modlfleatlon or repa;r

¢! Measurcment traceability and calibration
9.1 All measuring and testlng equipment having an effect on the accuracy or

A-8



validity of calibrations or tests shall be calibrated and/or verified before
being pgt into service. The laboratory shall have an cstablished programme
for the calibration and verification of its measuring and lest equipment.

9.2 The Overall programme of calibralion and/or verification and validation of
equipment shall be designed and operated so as to énSUPe'that,_wherever
applicable, measurements'madé by the laboratory are traceable to national
standards of measubement'Whobé available. Calibration ceriificates shall
whercver applicable indicate the traceability to national standards of
measurement and shall provide the measurement results and associated
uncertainty of measurement and/or a statement of compliance with an identified

metrological specification.

9.3 Where traceability to national standards of measurement is not applicable,
the laboratory shall provide satisfactory evidence of correlation of resuits,
for exsample by participation in a suitable programme of intcrlahoratory
comparisons of proficiency testing. '

9.4 Teference standards of measurement held by the laboratory shall be used for
calibration only and for no other purpose, unless it can be demonstrated that
their performance as reference standards has not heen invalidated. .

9.5 Reference standards of measurement shall be calibrated by a body that can
provide traceability to a national standard of measurement. There shall be a
programme of calibration and verification for reference standards.

9.6 Where relevant, reference standards and-measuring and testing equipment
shall be subjected to in-service checks'betWeen calibrations and verifications.

9.7 Reference materials shall, where possible, be traceabie to national or
international standards of measurcment, or to national or international
standard reference materials.



INTERNAFIOVAL DOCUMENT  No.1
LAW ON MFFROL GY

This International Document. is published with a view to its use as advice for'
those concerned with the preparation of the Law. It: should be regarded as. a
general proposal which has to be perfected aeeordlng to the 1nd1v1duai
legislative requirements of each country. _ .

It should be of interest particularly for Develeplng Countrles

PR EAMBULE

A natioan] Law on Metrotogy Should : '

— on the one hand, facilitate the development of 501ent1fzc and technlcal
knowledge and progress in the national economy by encouraglng the
standardization of units and standards of measurement as well as the
modernisation of the measurements and measurxng equlpment and improvement
in their accuracy ;

- on the other hand, protect 01t1zens from the harmful effect of 1naccurate'
or faise measurements _

Thus, the state metrolog:cal control ceuld he appl:ed

—  to measuring equipment used as standards for the ver1flcat10n of ordlnapy
instruments; .

- to measuring eqU1pment used in the fleld of public health and technical
security; . e ,

— to comiercial, pestal f:scal transact1ons

-~ to legal evaiuatlon

A uniform international legal metrolegy system will facilitate and promote _
international commerce; therefore, the Law and subsequent regulations should
take account of the Recommendations of the General Conference of Weights and
Measures and the International Organzsatlon of Legal Metrolegy, applylng them
so far as p0331b1e at natzonai level . R

Their pFOVISIOHS would be put into appl;eatlen progresSzver, paraliel‘with
the technical needs of the countries:and the possibilities of their legal
metrology serv1ces responsible for their enforcement.

PART I LEGAL UNITS OF MEASUREMENT‘ )

Article 1 - System of Unlts T o
The only legal units of measurements are those of the <<Internat10na1 System
of Units>>, adopted by the General Conference of Weights and ‘Measures and
recommended by the International Organisation of Legal Metrology, subJect to
the provisions of articie Z below.

Their use is compulsory throughout the state territory.(*)

These units and their multiples and sub-multiples which are to be used shall
be defined by one or Several decrees made in pursuance of the present Law.

(*) Alternatively, the state can enumerate the uses for which the units called
fegal are compulsory.
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Artlcle 2 - Units outside the System .

The decree or decrees provided for in article 1 may authorize the use of
certain derived units which are not included in the International System (*)
and quantities or coefficients without physical dimensions, {**) which are
-considered essential for certaln measurements

These units outs:de the System shall nevertheless be linked dircectly to
- those of the lnternat1ona1 System.

PART II  PHYSICAL REPRESENTATION OF THE UNITS

Article 3 - Standards
A national standard of the metre, a national standard of the kilogramme
shall be made. -

So as far may be needed and in accordance with the technical possibilities,
other national standards or reference value standards shall be created.

These standrds shall be located, kept and maintained in accordance with'the
provisions laid down in each country.

PART 111 USE OF THE UNITS

Article 4 General '

: The legal units shall be used for all measurements laid down by the Law and
reguiations made in its application (or in accordance with the requirements of
the national legislation)(***)

PART IV MEASURING EQUIPMENT

Article 5 - General - ' '

Measuring equipment used for measuring quantities, or ratios or functions of
these quantltles for which the units are fixed by the Law and the
regulatlons made in its appl1cat1on, shall give the results of measurements
expressed in legal units.

Article 6 - Properties of measuring equipment
Measuring equipment which is subject to compulsory verification by national
legistation shall satisfy the operating and accuracy conditions prescribed for
¢ models, new measurlng equipment, repaired or medified measuring equipment,
measuring equipment in service.

-(*) for example, ‘metric carat, litre, bar, tonne.
: (**)fcr example, alcohelometrlc strength, percentage of sugar, hardness index.

(**¥) for example : Units used for all transactions wh:ch directly or
indirectly involve a measurement, units used for keeping inwriting results
of measurements in documents which are produced in law, notarial
documents, price 1ists, s peelflcatlons, uitits used in prxee offers, in

- advertisements and pub11C1ty
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PART V  METROLOGICAL CONTROLS OF MEASURING EQUIPMENY

Article 7 - Llabllzty to mctrologlcal controls :
Measuring equ1pmen1 used or meant to be used for. certain measurements(*)
provided for in the national legislation on metrology or in other law, is

liable to compulsory state metrologlcal controls.

Only measuring equzpment can be used whlch has successfully undergane those
of the controls enumerated below which have been laid down by the State.

Article 8 - Catepories of controis i -
According to the methods which are preserzbed by the national service of
legal metrology, the state metrolcg1ca1 controls ca include(®*) :
pattern approval - N
- initial verification
- verification after repair or modlfxcatlon
~ perlod1cal verification
- supervision of the usc of measurlng equlpment

- Article 9 - Exceptions

The national legislation on metrology may exempt certain measurlng equ1pment
permanently or iemporar11y from all or part of the controls concerned (ar
7) (F#¥) o

Article 10 - Control marks and legal character of meaqur1ng eQU1pment
Measurxng equipment which has successfuily undergone the controls enumerated
above is given marks distinguishing these controls, or prov1ded with
eorrespondzng certificates, and thus will have the charaeter of <<legal
measuring eqnlpment>> :

It may then be used for its respective purpose

Measuring equlpment which has not undergone these cantrois suceessfully Ccan
be given a rejection mark and must be modified, repaired or withdrawn. Inthe
case of 1nfr1ngements, it may he selzed pendzng a deOISIOH of the legal
author1t1es

The natlonal service of legal metrology will f1x the characterlstxcs of
these marks.

The keeplng or use for transactlon sp901f1ed in the natlonal Iegzslat1on of
falge measuring equlpment or eguipment whlch does not bear the state control
-{or verification) mark is 111ega1 S

(*) for example : Measuring equipment used as standards for verification of
ordinary instrument, certain specific measuring equipment used in the
field of public heaith or technical security, measuring equipment used for
commercial, fiscal or postal transactions, measuring equipment used: for -
legal evaluations.

(**)during the metrological controls, one may sometlmes use simplified
procedures, for example, in the case of mass productxon in large
quantities : : _

- checking by sampiing
- approval of the manufacturer (3 mark e ‘

(#+%) example : when: the technical efforts requ;red for these 1nstruments to
satisfy the conditions demanded for verification are not in reasonable
proportion to the economic 1mportance of the 1nstrument in the area of use
coneerned.
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Only persons specially authorlzed for the purpose may aneSt measuring
equipment with state marks.

PART VI METROLOGICAL CONTROLS OF MEASUREMENIS

Article 11~ Llablllty of eertaan measurementb to metrological controls
The measurements made during certain transactions may be liable to state
metrological controls(¥) (f0110w1ng the national legislation)

Decress or regulations, made in pursuance of the Law, may def1ne the
measurcments llable to these controls and the methods of these controls.

- Article 12 - Measurement Methods
The methods of measurement of certain quantities, certain products, certain
goods may be 1egulated(**)

The natlonal service. of legal metfology will fix the regulath measurements
and deaw up correspondlng regulat1ons

PART Vi1 WETROLOGICAL CONTROLS OF PRODUC’I‘S QUANTITIES AND PRE-PACKAGES

Article 13 - Metrologlcal control of product quantxtles
and pre-packages deliverd or exposed for sale
BDuring every transaction involving the delivery of a definite quantity of a
productor. every exposure for sale involving the indication or labelling of a
definite quantity of the product, these product quantities are liable to
state melrologlcal controls(***)

Article 14 - Control methods and requlrements

The control methods, the metrological conditions Wlth thCh quantities of

products are pre-packages must comply, the tolerances or variations on
QUantities, will'be'fixed by regulations made in pursuance of this Law.

Article 15 - Infrongements
It is an infringement of the provzsxons of thls Law for any person or
corporate hody in selling or offering for sale, buying or offering {o buy any
goods by weight or by any other measurement or by number of articles to
-deliver or cause to be delivered a quantity which does not satisfy the
requirements of the regulations referred to in Article 14,

(*) example : commerc1al transact1on, f1X1ng of wages hy measurement of work
done, certaln evaluation..
(**)example : sugar contents, mass per hectolltre of cereals, alcoholometrlc
strength by volume or mass. :
(***+}examples @ checking exactness of quant1tles of products weighed and sold
: at the same place (bread, meat...) -
checking of labelling and mark1ng up- of quantities of pre—packed products
(foodstuffs, maintenance and cleaning articles...):
standardisation of series of quantities permitted.for certain products
consumed on a large scale (hutter, sugar, miik...) _
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PART VII1  MANUFACTURE ~ REPAIR -~ SALE
of measuring equipment

Article 16 - Authorization
Persons or sorporate bodies habitually importing, manufacturing, repairing,
selling, or hiring certain measuring equipment determined by decree, must
inform the national service of legal mefrology of their activily and become
registered with it.
PART IX LIABILITY OF PERSONS AND CORPORATE BODIES

Article 17 - Liability to controls
Persons and corporate bodies which use or keep measuring equipment for
transactions covered by national legislation on metrology are liable Lo
metrological controls of the measuring equipment which they use or keep.

Persons or corporate bodies habitually importing, manufacturing, repairing,
selling, hiring certain measuring equipment determined by decree and meant for
uses covered by the national legislation on metrology, are liable to
metrological controls of the instruments or installations which are the
subject of their activities.

Article 18 - Methods of subjection
A decree drawn up by the department to which the legal metrology service is
attached will fix the details of this liability.

PART X METROLOGY SERVICE
Article 19 - Institution of the service
A national service of metrology shall be instituted responsible for the
application of this Law.

Article 20 - Composition and prerogatives of the service

The service of metrology might include : .

A —A permanent commission : scientific, technicai, legal whose composition
will be fixed by a decision of the department to which the metrologicatl
service is attached and responsible for advising the department on
everything concerning metrology questions, and the legal metrology
service.

B —A legal metrology service : scientific, technical, legal and
administrative whose composition will be fixed by regulations made by
the department to which the service is attached, after hearing the
opinion of other interested depariment.

C —Local or departmental metrological control agencies(*)

The legal metrology service, assisted where applicable by the permanent
commission and the local or departmental checking agencies, wili be
responsible for ‘

1. assuring the execution, upkeep and conservation of national primary and

secondary standards in conformity with the legal units;

2. assuring the enforcement of the legal metrology regulations drawn up in

pucsuance of this Law;

3. drawing up technical prescriptuions relating to measuring equipment

which is liable to state controls;

4. carrying out the testing of patterns of measuring equipment;

5. assuring the execution and calibration of standards and verification

equipment;

(*)} for exsample : verification cenires in the undertakings
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6. carrying out the verification and supervision of the use .of measuring
equipment; : _

7. carrying out evaluation or furnishing on reguest services in the field
of measurements; _ :

8. establishing and enforcing regulations on the measurement and labelling
of certain products or goods; =

9. taking part in the general teaching of legal metrology ans assuring the
training of its metrological staff;

10. assuring the liasons with other national institutions having similar

o aim; -

11. representing the national metrological agencies in international
metrological instititions.

Article 21 - Personnel of the services _ |
There shall be appointed a director and scientifie, technical, legal and
executive assistants to carry out the tasks of the service.

- The service may call upon personnel of other state departments, in agreement
with these deapartments, or upon private institutions, teo carry out certain
specific tasks.

PART XI AUTHORITY OF THE LEGAL METROLOGY SERVICE

Article 22 - Freedom of access N _ :

- The officers of the legal metrology service, duly sworn ans carrying their
credentials, and in the discharge of and in order to discharge. their duties,
have complete freedom of access to all industrial estsblishments or commercial
premises or vehicles, where measuring equipment which is meant to be used for
the measurements mentioned in article 7 (according to the country's
provision), is installed or kept, or wherc there is reason to believe it is
installed or kept. : :

Article 23 - Private premises
Regulations made by the department to which the legal metrology service is
attached, in agreement with other interested departments, may in certain
* specified circumstances, authorize officers of the legal metrology service, in
~ ovder to carry out their duties, to enter into certain parts of private
premises where there is installed or if there is reason 10 helieve is
installed in those parts, measuring equipment which is kept for certain uses
or certain purposes laid down by the present Law(*}.

~ PART XII ATTACHMENT OF THE LEGAL METROLOGY SERVICE
Article 24 - Departmental attachment _
The legal metrology service shall be attached to the department of the ....
(proposal : Cabinet, Prime Minister..... )

_ PART XIII ~ FINANCIAL PROVISIONS
Article 25— Fees _ _
The metrological work carried out by the legal metrology service may give
rise to the receipt of official fees sor services rendered(**).

(*) example : electricity, water; gas meters.. . _
(#**)with the exception mncvertheless of inspection carried out with a view to
ensuring effective enforcement of the legislation.
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A financial regulation will fix the procedures to be followed, the
operations for which payments have to be made and the amount of these

payments ()
PART XIV tmmﬁmm‘s

Article 26 - :
Infringements of the provigions of thlS Law and regulatlons made in 1ts

application will he proceeded thh aceordrng to the legal procedures applled-
in the country( *3,

PART XV TRANSITIOVAL PROVISIONS

Artlcle 27 - Progressiveness od appllcatxon ' '
The department to which the legal metrology service is attached Wlll declde

in agreement with other interested departments and when advised by the_serv;ce,-
on the progressive application of the provisions of this Law, including the
progre551ve subjection of various categories of measuring 1nstruments, or

progressive territorial appication.

{*) It is highly de31rable that the fees taken are. available to:improve the

_ 1egal metroiogy serviee.
(**) It is recommended.in part1cu}ar that the Law safeguards aecused persons

where xnfrlngements are eommltted by mxstake
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MEASUREMENT LAW, JAPAN

CONTENTS
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Chapter 11 Measuring Unit (Article 3 - Article 9)
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APPENQQX

METROLOGY AND STANDARDS RESEARCH INSTITUTES
-IN FOREIGN COUNTRIES

. Establlshment and Development of the Standards Research Instltute in South
Korea -

Given the current level of iri_dustfial development and the reduirement for a meti"ologicai
standard system in Malaysia, the development of the measurement system in South Korea in
the last 10 or so years appears o be the most instructive. The history of the reforms and
development of the measurement system in South Korea, including its background, is
outlined here from 1978 when the present system and consolldatlon of the related facilities
became areality.

1. History and Current Situ"a‘tioh

The msutuuon respons1ble for the control and. mamtenance of national measurement
standards in South Korea is the Korean Research Instltute for Science and Standards
(KRISS) Wthh has the status of a special corporation. Its predecessor, the Korean
‘ Standards Research }Insniute {K-SRI}, was formally estabhshed in December, 1975
pursuant to a Presidential Decree and commenced actual operatlon in 1978. The KRISS
is located in Daeduk Science City in the heartland of South Korea. It conducts a wide
‘range of research and development activities as the national centre for all types of
| metrologlcal trdceablhty systems whlle also prov1des related technical services. The
premises have a total land area of some 50 ha and the total floor area is approximately
424 A400m?, conmstmg of some 25,600m? for research laboratories and some 16,800m?
for the administration office and other supportmg units. It has 220 employees, including
120 researchers, in 1980 when its operauon began its course and this figure has
subsequently mcreased o more than 600 mcludmg 500 researchers, making the KRISS

' one of the country's largest public research institutions.

All primary standards (nat:onal standards) at ihe mdbs are reaiised and maintained

' based on SI units and are lraced by secondary standard Iabcratones in charge of various

' _actlvmes, such as legal metroiogy, measurement test1ng/1n3pectlon and industrial
measurement ete. In turn, these secondary standards are supphed dxrectiy or indirectly to
users via tertiary standard laboratones (see F;g 1 - National Standard System in South
Korea). In addition to its calibration service using primary standards, the KRISS also
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for the industrial 'circle provides cbnsultation and technical assistance services in the
areas of metrology and measurement, conducts surveys on national metrology systems
and manufactures and supphcs standard reference matenais The organizational structure
and present facilities of the KRISS are ‘briefly shown in Flg. 2.

. Background of K-SRI

When the establishment of the K-SRI was taken up as a national priority target, the K-
SR1I was expected foremost to have the following functions.

¢} Modernisation of the national metrology system and firm estabhshment of

traceability to nauonal standards
(2) Research and development on the science of measurement and precision engineering

(3) Provision of training programmes and techni_c_a_l cooperation for the industrial circle

and related organizations

{(4) Provision of a ystematic cahbratmn serv1ce for ll’iStltuﬁOHS and fac1lmes requmng

accurate measurements

(5) Preparation and supply of stanclard reference matenals (SRMs) and standard
reference data (SRD) ' '

Whﬂe all the above functlons were mamly almed at catermg for mdustnal reqmrements
they were seemmgly based on requuements expected to arise in the near future rather
than on pracucal pressmg reqmrements at 2 tlme when South Korea was shlftmg its
industrial empha31s from labour-mtenswe mdusmes to hlgh—tech hlghly value-added
industries and the predommant objecnve of the govcmment 8 pohcxes was the creanon
and consohdatlon of the technical base for upcoming mdustnes At that tlme, the
calibration demand of the industrial c1rcie was mcreasmg at an axmual rate as hlgh as
some 30%. '

The Phase 1 bmldmgs of the K SRI were constructed in 1978 and the K- SRI boasted an
excellent equxpment level which far outclassed other research mstltutes in South Korea,
the result of extraordmary mvestment beyond commonsense All the laboratoxy buﬂdmgs
were central]y air- condmoned to aclueve the foilowmg conditions. '

A - 20



-

- Ordinary Laboratories
Temperature © - : 23+1°C
Relative Humidity — : 45+10%

- Dimension and Mass Laboratory

Temperature : 20£0.5°C
Relative Humidity : 45+ 5%
Cleanlingss Level : Class 10,000

Noise Level : 1 50dB orless

- During the Phase 1 period, 500 pieces of equipment were procured at-a cost of 3.5

million US$. A further 600 pieces of equipment were added 2 years later with 8 million
US$ of investment and a 1.8 DM loan (cf, Fig. 3).

What deserves ‘'special atfention is the personnel plan for the staffing of the K-SRL

- Previously in South Korea, the standards for such basic quantities as dimensions, mass

and volume were maintained by the National Industrial Research Institute (NIRI) of the
Industrial Promotion Agency. Only a small number of staff moved from the NIRI to the
K-SRI and many of the key staff members of the latter were South Korean scientists and
engineers formerly employed by universities and private companies in the US.
Universities and private companies in Souih Korea were also imporiant recruitment
sources, The séﬂary scales were far better than the ongoing scales at the time and many
recruits were given the opportunity to stﬁdy or train abroad. In the first 3 years of
operation, 90 staff members of the K-SRI were sent abroad, to places ranging from the
NBS (present NIST) in the US to the PTB in Germany, NML in Australia, NRLM in

Japan and BIIM in France, for research or tralmng purposes.

_Eft‘ect on Government and Industrie’s .

When the K-SRI was estabhshed technology-oriented industrial development was
underway in South Korea based on the Fourth Natlonal Development Plan which places
special emphasis on the promotion of the heavy and chemical industries, Consolidation
of the social infrastructure to support advanced t'_e"chnologies_ was essential to achieve the
objectives of the Plan. In particular, consolidation of the infrastructure to support the
precision industry was urgently required for the development of the electronics,
petrochemical, metal processing and machine industries. The national metrology system
was i_i fundamental element of such infrastructure and the government decided to face the
challenge of its modernisation and restructuring.
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Tt may be usetul to note here that the average abnual GNP growth from 1975 - 1979 was
11%. The manufacturing production index and exports also recorded annual growth rates
of 16% and 28% respectively for the same perlod In comparison, both the production
volume and export value of the prems;on mdustry recorded startlmg annual growth of
almost 70%.

Consolidation ‘of the national metrology system was also expected 1o positively
contribute to the development of science and technology, promotion of industrial
standardisation, improvement of productivity and prOduct quality, stimulation of fair
trade and smooth transactions and the expansion of exports. The fact that these posmve _
far-reaching effects were materialised was proven by the subsequent growth of South

- Korean mdustnes, confirming the timely investment in the new standards research

institute,

The following sentence has been added to Article 123 of the Constitution for the .
continuous improvement and consolidation of the infrastructure for technologies as a
national policy. o

"The State shall establish a National Standéfds System.”

+ Size of Standards' Research Institutes in Other 'C(}untri_és |

R & D and tcchmcal services relating to the mamtenance of measurement standardt. are often

conducted as part of the acnvxtxes ofa general research institute or a group of research.
institutes. It is difficult, therefore, to present an orgamzatlon which provides the model for the |
upgrading project in Malaysia. Several useful figures mdlcatmg the size and scope of
operation are given below for reference purposes : |

I_n_stimte LandArea | Floor Area o ggéeﬁgsg- :Ammal Bu'dg.e.tr -
[apan} . N T I R
NRLM | 6ha . 18, ()()Om2 . "220(130) | - 26 million US$
ETL 9ha 62, {)(JOm2 C 50 (580) 80 million US$-
NIST | 5,000 (4,000) | 350 million US$ '

- NPL (refer "Whitepaper_dn Mational MeasureﬁzeﬂtSystem") S
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In regard to the cost of maintaining a national measurement system, Dr. 'IJ, Quinn, the
* director of BIPM, estimates those of industrialized countries as 30 to 70 parts in 10° of GDP,

For the twelve EC countries the total direct spending on national measurement system in 1992
was about 400 Mecu. This is less than 1% of what the nations spent on measurement and
measurement-related operations,
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. CHAPTER 1

INTRODUCTION

1.1 The objective of the DTI, the department for enterprise, is to work
with business to promote best practice and within Government to create a
climate - that  stimulates enterprise and reduces red tape. Business
flourishes in a competitive and open economy and the Department aims
to secure this at home and abroad. A system of measurement in which all
users can have confidence is an essential part of the climate which
business needs. ‘Reliable measurement assists customers to purchase
goods with confidence. It helps companies to compete for business on a
fair basis and to understand the customer’s requirement. It helps to
improve the quality of products. DTT’s objectives also include promoting
the growth of international trade and working towards a single market
within the European Community. Measurement needs to be an inter-
national language, clearly understood worldwide, so that trade can flow
and wealth can be created whilst also ensuring that customers are afforded
a fair level of protection. -

1.2 Measurement also supports many other activides of Government,
from defence procurement to bealth care, from revenue collection to
environmental monitoring. Without accurate measurement aircraft could
not fly safely, it would not be possible to diagnose or treat illnesses
appropriately, the quality of food and drinking water could not be
monitored and the workplace would be less safe. It i1s impossible to
quantify precisely the amount of economic activity concerned with or
dependent upon measurement in the UK, but the existence of a modern
society without the ability to measure is unthinkable. '

1.3 That everybody should have confidence in the accuracy of the
‘measurements they make is of paramount importance. In the UK it is the
National Méasurement System (NMS) which underpins this confidence.
‘The NMS, whose structure is described in Chapter 2, provides a coherent,
formal system which ensures that measurements can be made on a
consistent basis throughout the country. It is closely co-ordinated with the
measurement systems of our major trading partners in Europe and
elsewhere. The Government believes that the NMS is an essential national
resource, a fine example of co-operation between Government and the
private sector to provide a service which is of benefit to the whole
Community. '

1.4  The NMS works well, but it needs to respond to new opportunities.
The completion of the European Community’s single market by the end
of 1992 will have a profound effect upon the UK. This White Paper sets
out, in chapter 3, measures which are intended to coniribute to the
development of a more co-ordinated system of measurement in Europe.
As society ‘becomes more technically sophisticated and industry more
aware of the importance of quality, so new demands for measurement
standards and calibration faciltties arise. Chapters 4 and 5 describe ways in
which the resources of Government and industry can be used together to
meet these demands. Each has its role to play and benefits from the
other’s involvement. Particular issues and challenges in the areas of legal
metrology and analytical measurements are addressed in Chapters 6 and 7.
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1.5 In rotal the White Paper aims to give a clear statement of Government
policy across the whole of the National Measurement System and to set
the framework for its development into the 21st century. In doing so, it
should also help to bring about greater public awareness of the NMS and

of its value 1o industry, society and the economy.
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CHAPTER 2

THE STRUCTURE OF THE NMS AND ITS IMPORTANCE TO
THEUK | -

Structure of the NMS S
2.1 The NMS is the technical and organisational infrastructure which

‘ensures a consistent and internationally recognised basis for measurement

in the UK. It has two central objectives:

i. To enable individuals. and organisations in the UK to make
 measurements competently and accurately and to demonstrate the
validity of such measurements

‘ii - To co-ordinate the UK’s measurement system with the measure-
ment systems of other countries, -

Much of the NMS framework and the work associated with maintaining

it rests with its users. The Government and a number of specialist
organisations provide the necessary co-ordination and regulation together

- with a range of services which form the core of the system.

2.2 Atthe heart of the NMS lie physical measurement standards' which are
realised in accordance with the internationally recognised definitions of
the International System of Units or SI. Seven base units® form the
cornerstorie of the SI. There are numerous further units, known as derived

" units, which are defined in terms of one or more of the base units. Imperial

units used in the UK for the measurement of length and mass are defined
in the Weights and Measures Act 1985 and in subordinate regulations in
terms of their metric (SI) counterparts. For example, one yard is equivalent

10 0.9144 metre.

2.3 For each unit of measurement disseminated through the NMS there is

“a primary standard recognised as the UK national standard. This is linked
‘by means of comparison (“calibration”) through an unbroken chain of
_reference standards 10 the working standards for day-to-day use. Measure-

ment standards provide the basis for accurate and consistent measurement

in many different areas. This ability to relate an individual measurement
“back via successive calibrations to the national standard using recognised
‘measurement techniques and methods is known as “traceability” and is the

principle on which the integrity of the NMS is founded.

' 2.4 The National Physical Laboratory (NPL), a DTI research establish-
_ment, plays a central role in the organisational structure of the NMS. Its

principal task is to develop and disseminate national measurement
standards and the majority of its resources are devoted to this. ‘As the
UK’s primary centre of metrological expertise, NPL is also required to

~designate the national standards for those units held at other locations in
~the UK and to make this _info_rr’nation readily available to users of the

IDefinitions of metrological terms are given in the Infernational Vocabulary of Meirology published

by the International Standards Organisation and in British Standard BS 5233:1986. Definitions of
the terims in italics in this paper, reproduced from BS 5233:1986, are in the glossary on page 23.

2The seven base units are the metre {length), the kilogram (mass), the sccond (1ime), the ampere

- (electric current), the Kelvin (thermodynamic temperature), the mole (amount of substance) and
" the candela (lurninous intensity). - ,



NMS. For cxample, the national measurement standards for flow
measurement, which are of particular importance to the oil, gas and water
industries, are concentrated in the specialist facilities of the National
‘Engineering Laboratory (NEL). Under a collaborative agreement
between 17 Buropean countries (see paras 3.5 — 3.9 on EUROMET) i1t is
envisaged that an _increasing number of reference standards will be
traceable to primary standards held at national laboratories in other
countries. Reciprocal arrangements of this type, some involving the UK,
have now been concluded and it is éxpected that others will follow.

2.5 Calibration and testing laboratories, particularly. those which have
been accredited by the National Measurement Accreditation Service
(NAMAS), play a vital part in the NMS. NAMAS accredited laboratories,
some 90 per cent of which are in the private sector, provide a service to a
wide range of customers in British industry and they constitute the main
channel for the dissemination of measurement standards. As well as its
role in the dissemination of measurement standards, NAMAS
accreditation also covers ‘a broad spectrum. of testing activities 'from
chemical analysis to environmental testing and from software safety
‘appliance testing. Accreditation is a sound indicator of a-laboratory’s
competence to perform specified types of calibration or testing work.

2.6  The focus of the legal metrology se¢tor (primarily concerned with the
determination of weight or quantity for trading purposes) is the National
Weights and Measures Laboratory (NWML). Under the provisions of the
Weights and Measures Act (1985) NWML, which forms part of DTI,
holds reference standards for mass, length and capacity which are used for
calibrating the standards maintained by local authority Trading Standards -
- Departments; (TSDs). To underline the important part played by legal
"metrology in the NMS, the testing and calibration facilities of NWML are
being progressively accredited by NAMAS. (Legal metrology is discussed
in greater detail in chapter6.) ... . :

2.7 ‘The legal units of measurement used in the construction and use of
measuring instruments and in the indication of quantity for économic,
~ public health, public safety or administrative purposes are set out in the
Units of Measurement Regulations 1986 (SI 1986/1082) which implement
' the 1979 Units of Measurement Directive (80/181/EEC), as amended. The
" European Commission has made proposals to amend this Directive which -
woutd allow the coniinued use of the pint for the sale of draught beer and -
cider and for milk in returnable contairiers; the mile for road transport -
purposes; the acre for land measurement; and the troy ounce for builion
dealing. The proposals would also allow -the use, until 1999, of the
fathom, therm, the pint and fluid ance for the sale of drinks (other than -
milk) in returnable bottles, the gill for dispensing spirits and the pound
and ounce for over-the-counter sales of goods sold loose from bulk. The
' use of all other non metri¢ units would be phased out by the end of 1994,
* The Government believes- these proposals provide adequate transitional

periods to enable business. to adapt in an orderly manner withour

incurring fréedom ‘to_ operate. efficiently. in the Single Market." The
proposed time-table will also allow consumers to become ‘used to the

new measurements. The Government is committed to ‘ensuring that in- =

. formation on inetric units is widely available to business and the general
public. .| - e e .
. 2.8 The analytical measurement sys,tem;yihic_hh allows the determination
‘of the chemical composition. of a maferial, is related to the physical
measurement standards through a hierarchy - of analytical methods-
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supported by reference materials of known cornposition. The main focus
for analytical measurement within Government is the Laboratory of the
Government  Chemist (LGC) — a DTI research establishment. The
Secretary of State for Trade and Industry has a statutory responsibility for
analytical measurement through the legal obligations placed upon the
Government Chemist by a number of Acts of Parliament. At present the
Government Chemist: has formally defined functions under twenty-two

- ~Acts of Parliament. These define explicit or implicit obligations where thle
- Government Chemist may be called upon to exercise a Referee Function ',

act-as Authorised or Approved Analyst, or to act as an Analyst Desxgnated
by Departmental Instruction. The Government believes that this role is an
essential component of statutory analytical measurement in the UK and
will, from time to time, amend the duties placed upon the Government
Chemist to reflect changes in the needs of Government. There are also
specialised services throughout Government Departments and the system

relies - heavily on the collaborative efforts of the users themselves.

(Proposals for the future of analytical measurement are set out in
Chapter 7.) ' :

: The Importance of the NMS to the UK

2.9 Who uses'the NMS? The short answer is that, directly or mduectly,
we all do. Each measurement made is expressed in terms of a unit, and the
standards for these units form the core of the NMS. In many cases of
day-to-day measurement the accuracy required is modest and the user

" ‘need not be unduly concerned with the links back to these measurement

standards. However, the role of the NMS is no less important for the fact
that its influence goes largely unseen, and the unplicit confidence felt by
‘the pubhc in the inany rmeasurements they make in daily life is perhaps a
testlmony to its effectlveness

2.10 For many groups however, traceable measurement, where the

formal links back to the NMS are clearly  demonstrable, assumes

_considerable importance. The existence of a comprehensive measurement
‘infrastructure is a precondition for the competitiveness of a modern

industrialised economy. These links between the NMS and competitive-
ness are most clearly seen in the context of three areas of Government
concern: (i) the facilitation of free and open trade; (ii) encouraging -

" innovation and the spread of new technology and (iii) the promotlon of
-quahty

Trade : :
2.11 “Agreement on measurement 1s essennal for the conduct of
interniational trade. For example, a metre in London must be accepted as

- equal notonly to a metre in Glasgow butalso to a metre in Brussels, Bonn.

or Beijing. Where agreement exists, transactions can be carried out across
niational frontiers on 'a uniform’ and equltabie basis. In the absence of

' agreement trade is hkely o be unpeded

212 For over 100 years a framework for 1ntergovemmental agreement

on the uniformity of physical measurements has been provided by the
Metre Convention of 1875. All major industrialiséd nations are signatories
to theagreenient. Through -its constituent ihstitutions, the General

- Conférence on' Weights and ‘Measures (CGPM) and the International
'Bu_r_eau. of ‘Weights and 'Measures (BIPM), it provides a forum for

'Certain Acts require the division of brdseeumn samples into three parts; in the event of a dispute -

regarding the analysis the Courr | may reqmre the Governmem Chemlst to analyse the third portion
and prowdc acertificate.”
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multilateral discussion and agreement on all aspects of physical
measuremernt. The CGPM has responsibility for the promulgation of SI
which has gained acceptance worldwide as the basis for measurement in
- scientific, industrial and many other branches of human activity. It also
directs the programme of work carried out by BIPM in collaboration with
national laboratories to enhance worldwide uniformity and precision of

measurement. The Government endorses this approach to ensuring a

common basis for measurement, which proceeds by means of consensus
and collaborative effort, and believes it'has prqved successful in its central
objective of minimising the barriers to trade arising from the definition of

units of measurement and their realisation. - :

2.13 In addition to the international agreemients- on the units - of
measurement the UK has sought agreements in the areas of calibration
and testing.. Mutual recognition . agreements between NAMAS ‘and
accreditation organisations' overseas can contribute to the elimination of
technical barriers to UK goods in the European Community and other
markets. Such agreements aim to ensure that a NAMAS certificate will be
recognised as equivalent to a certificate issued by an accredited laboratory
in the other country, thus removing the need for retesting or recalibration.
- The Government welcomes progress from bilateral to multilateral mutual
recognition agreements such as that recently signed between six national
calibration  services in Western Europe (see paragraph 3.4). It looks
" forward to such agreements covering as many as possible of the national
testing ‘and -calibration . services of our major trading partners. Such
agreements assist business when they are well known and their provisions
understood. The Government, therefore, intends that more effort should
be devoted to publicising, monitoring and ensuring their effectiveness.
2.14 In many countries the measurement infrastructure is at an -early
stage of development. The UK has been involved in assisting a number of
such countries through the provision of expertise and services.

RESOURCE, an organisation sponsored jointly by DTI and the British -

Standards Institution:(BSI) , was launched in April 1987 to establish and
co-ordinate co-operation in.a -number of areas including standards,
measurement, testing and accreditation.. . '

-Innovation . S e TR '

2:15 Measurement standards and associated measurement methods and
techniques are of considerable importance in the innovatory process. In
areas such as electronic materials, optics, ultra-high precision machining

- and ceramics where measurements of unprecedented accuracy are

“ required, the absence of adequate measurement standards and methods
can pose -a significant barrier .to- innovation. As well as links to

state-of-the-art - technology, .measurement standards also ‘assist those

undertaking basic research in academic institutions. The Government is
committed to ensuring that industry has access 1o the new measurement
standards and associated technology which are developed in its own
" research establishments. L R :
2.16 DTI'sinnovation policy set out in the 1988 White Paper “DTI — the
department for -Enterprise” (Cm 278) ‘aims 1o encourage companies to
increase their investment in R&D and to' collaborate on the research
which is necessary before commercial applications can be developed. The
Government’s commitment to encourage and finance collaborative

research in the field of measurement is illustrated by its support for =
two programmes under the LINK initiative for pre-competitive but =~

industrially relevant research, one on nanotechnology — the subject of
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manufacturing and measuring to tolerances between about 1 and 100
napometres - and the other on industrial measurement systeins.

Quality

2.17 The 1982 Whlte Paper “Standards, Quahty and International
Competitiveness” (Cmnd 8621) set out “the Government’s determination to
enhance the status of standards and quality assurance in the UK in order
to increase the efficiency of Brmsh industry and thereby strengthen its
international competitiveness”. It stressed the importance of a more

. systematic approach to quality, which has been increasingly recognised by

industry. Government has encouraged companies to demonstrate their
quality achievements by obtaining certification to the national standard
for quality systems BS 5750 (equivalent to EN 29000 and ISO 9002 at the
European and international levels), and has assisted the expandmg range

of ceruﬁcatmn schemes operating in the UK.

2.18 One of the det_ermmants of quality is the ability to confidently and
consistently make measurements to the required accuracy. Measurement
standards and associated measuring techniques provided the basis for
attaining the desired levels of precision in the design, manufacture and
testing of products. Proper attention to the principles of metrology and
their application in the workplace is. an essential element in the
manageinent of quality. Specification standards, such as the voluntary,
approved standards prepared and published in the UK by the British
Standards Institution (BSI) and by European and Intérnational standards
bodies' also play an important role in achxevmg product quality. Reference
to measurement will be included in the detail of some of these and
accurate measurement will be needed in using others. In both cases
traceability to national measurement standards i Is necessary as part of the
management of quality. :

2.19 Con51derable progress has been made sinice 1982 in creating greater
awareness of the measurement services available to industry to assist in the

drive for quality. The role of NAMAS has been central to this process.

The Government has sought to integrate NAMAS more closely into the

.~ formal mechanisms for quality assurance in the UK. Agreements between

NAMAS and certain certification bodies (BSI.QAS and Lloyds Register
Quality Assurance Lid) have clarified the relationship between these
organisations and their responsibilities in the area of laboratory
accreditation. They also drew attention to the benefits which NAMAS
accreditation offers to companies seeking assessment to BS 5750/1S09000.
It is intended that these should set the pattern for similar agreements with
other third party quality systems assessment orgamsanons

2.20 The role of NAMAS has also been given formal recognition by the
National Accreditation Council for Certification ‘Bodies (NACCB).

NACCB was set up in 1985 with the objective of enhancmg the status and
authority of UK certification bodies by ensuring rigorous and consistent
standards in this area. It also aims to encourage the development of
internationally harmomsed -accreditation arrangements for certification

-bodies.. NACCB criteria, which have been drawn up in the context of

recognised -European and international criteria, specify that NAMAS

‘accredited testing facilities, or facilities which ‘meet the same standard,

should be used by all product ceruﬁcanon and product approval bodles
seeking NACCB recognition.

'Furopean Committee for Standardisation (CEN), European Committee for Electrotechnical

‘Standardisation (CENELEC), International Organisation for Standardisation (ISO), International

Electrotechnical Comnmirtee (IEC) and the Eumpean Telecommunications $tandards Institute (ETSI),
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2.21 The Government welcomes these developments which bring
greater recognition to the importance of competence in measurement and
testing as part of 2 company’s approach to quality. They are important
contributions to better co-ordination between the NMS and the quality
infrastructures in the UK. : :



CHAPTER 3

EUROPE

3,1 The objective of a single European market by the end of 1992 has
major implications for the measurement infrastructure throughout the
European Community. To create a single market embracing twelve
countries will require a high level of confidence in the measurement
capability of all the EC states. An agreed approach will be needed to
overcome the barriers to trade caused by retesting and recertification as
products pass between Member States. At the level of national
‘measurement standards there is also the need, as 1992 approaches, for
greater co-ordination and collaboration between the measurement systems
and practice of individual Member States. The following paragraphs give
details of three ways in which the Government intends to pursue this
objective, a European Calibration and Testing Policy, “EUROMET”, and
through the European Community programme for research and technical
- development. - .

European Testing and Calibration Policy _
3.2 ‘The. formulation of a European policy on testing and- calibration
is vital to the completion of the single European market. Requirements
for: the re-testing of products ‘as :-they cross national frontiers are
_ time-consuming and frequently costly to industry. . To remedy this,
neasures are necessary to help generate mutual confidence between
Member States in their partners’.testing and calibration arrangements.
This forms part of a broader strategy to eliminate technical barriers to
trade in Europe resulting from differences in national practice on
specification standards, certification and testing. ' :

3.3 The Government believes that national laboratory accreditation
. schemes such as NAMAS offer an effective means of ensuring uniform
" level of ‘laboratory competence across Europe without imposing
unnecessary additional burdens on industry.' NAMAS is recognised - -
internationally @s a leader among accreditation schemes for testing and
calibration laboratories and has provided an influential mode! for similar
schemes being established in other European countries. Formal mutual
recognition agreements now exist between NAMAS and a number of its
“counterparts in other Member States recognising the equivalence of test
and/or calibration certificates issued by accredited laboratories (see
paragraph 2.13). .. - L : '

3.4 - The UK has also participated actively in negotiations leading to the
formulation of ~European ‘specifications for testing laboratories and
accreditation bodies now published as the EN 45000 series of documents.
-These documents set out guidelines to be followed in the operation and
assessment of testing laboratories and for the organisation of accreditation
schemes which: should facilitate the - establishment of - laboratory
accreditation in those Member States where there is currently no national
scheme. Conformance 1o these specifications could then form the basis for
'a comprehensive network of mutual recognition agreements within the
Community which the Government regards as a valuable contribution to
the elimination of barriers:to Community trade. A multilateral mutual
recognition agreement exists between those national calibration laboratory
~ accreditation services which form the Western European Calibration
Co-operation (WECC) and which meet the requirements of the EN 45000
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series, The agreement recognises the equivalence of the calibration
certificates issued by the laboratories belonging to the national services
and commits WECC Members to promoting the wide acceptance of such
certificates in their own countries. At present the agreement covers the
national services of the UK, France, Federal Republic of Germany, Italy,
The Netherlands and Sweden but can be extended to other EC and EFTA
countries. — o - '

EUROMET ' T

3.5 The UK, with France and West Germany, launched an initiative for

European collaboration on measurement in 1986. This led to the signing
- of the EUROMET Memorandum of Understanding which came into
“force on 1 January 1988. Membership of EUROMET is open to national
- metrology institutes, that is the organisations principally responsible for
national measurement standards, of the countries belonging to the
‘European Comrunity and EFTA. With the exception of Iccland all have
joined. The European Commission is also a member.

3.6 The objeciive of EURQMET is to promote the co-ordination of
metrological activities and services with the purpose of achieving higher
efficiency. Within the existing decentralised stritcture based on national
metrology institutes, EUROMET will seek to optimise the utilisation of
resources and services. It will work to improve measurement services in
Europe and ensure that, along with national facilities developed through
EUROMET collaboration, they are accessible to'all members.-

37 ~Three main types'of collaborative. éctivity até-en?isa'ged through
EUROMET: - . L _

(1) Common Measurement Standards = - S - o

EUROMET offers its: members the possibility of maintaining
measurement standards on a common basis, Under this arrangement one
national laboratory could hold the primary standard and provide access to-
it for other members. Where the UK participates in such arrangements
with overseas Iaboratories it is intended that the primary standard should
be formally recognised as the UK national standard for traceability
purposes. S ' ; O :

(1) Facilities = S

From time to time investment in major specialist facilities for
measurement ‘standards work  can ' involve. considerable: expenditure.
Through EUROMET, organisations considering major capital investment
programmes can explore the possibility of shared provision. :

(iit) - Research S ST gt _
EUROMET pravides for the establishment of co-ordinated research
programmes which may be undertaken at a single site or progressed
- concurrently at 2 number of laboratories, EUROMET will also encourage
- the sharing of results and information arising from national research

projects between members, - e '

3.8 The UK is playing an active role in the development of EUROMET.
The Government believes that collaboration can help to. reinforce the
- existing strengths of the UK’s own measurement system whilst allowing
- jmproved access to European facilities and expertise in other areas.
Collaboration depends, however, on the ability to reciprocate, and the
Government recognises that :a strong ‘overall national measurement
capability - is essential if the UK:is to derive full advantage from
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EUROMET. Collaboration through EUROMET should also enhance the
total European measurement capability and encourage the growth of
“greater mutual confidence among European countries, In this way.
EUROMET can make an important contribution to the development of
systematic, fully co-ordinated measurement arrangements across Western

Europe.

' 3.9 A proposal to establish an agreement for European collaboration in
the arca of analytical measurement is outlined in Chapter 7.

 European Community Programmes - _

- 3.10. Within the European Communities Framework Programme for
Research and Technology Development it is the Community Bureau of
Reference (BCR) that is most concerned with the national measurement
systems in Member States. The objective of the programme is to improve
the reliability of chemical analysis and physical measurement so as to
achieve agreement of results throughout the Community. In the field of
chemical analysis BCR supports an extensive collaborative programme,
particularly for the certification of natural matrix reference materials. It
has also organised intercomparisons of measurement standards between
Member States, aiming to identify and eliminate systematic erross in their
realisation : and dissemination. The Commission, through BCR, is a
member of EUROMET and it is intended that the work of these two
. programmes complement each other. Similarly it is hoped that BCR will
‘participate fully in-the proposed European collaboration on analytical

measurements (see paragraph 7.9). -

'3.11 Increasingly, the BCR programme is supporting collaborative
projects aimed at solving problems found in implementing the
 specifications used for the testing of products in different Member States.
* These projects frequently involve the participation of industry as well as
government laboratories and this trend is welcomed. The Government
considers that the work of BCR makes a valuable contribution to the
 closer alignment of measurement standards and practices across Europe

-and would like to see this continue in support of establishing the single
European market. It welcomes the suggestion that BCR has a role to play
in support of the European Community certification and testing policy
- and believes that future priorities should include work to resolve technical
problems which hinder the mutual recognition of the results of testing and
analyses. Such assistance would need to extend wider than the production
- of reference materials and the conduct of intercomparisons.
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CHAPTER 4

" THE ROLE OF GOVERNMENT IN THE NMS

4.1 - The Government has the ultimate responsibility for the integrity and
efficient functioning of the NMS and in the last financial year (1988/89)
DTI spent over £26 million in support of this. In addition it has a direct
interest in ensuring the validity of measurement data which it uses or, as a
result of legislation, requires of others. The purpose of this section is to
set out the Government’s view of its future involvement in the NMS both
as a provider and user of its services, Five main areas are covered: the
NMS in support of Government functions, the role of the Secretary of
State. for Trade and Industey, the future role of DTI Research

Establishments, the funding of national measurement standards and the
Government’s support for laboratory accreditation. '

The NMS in Support of Government Fixncti_oﬂs' .
4.2 A wide range of regulations, both domestic and European, makes
specific provision to ensure the validity of measurements on which they

* depend. Such provisions include traceability of calibrations to national

. ‘standards, the use of approved measurement procedures and ‘the use of

approved laboratories. For example, altimeters in civil aircraft must be
calibrated in accordance with regulations drawn up under the Civil
- Aviation Act 1982 — an essential measure for passenger safety. Similarly
some regulations made under thé Food and Agriculture Acts require the

‘use of statutory or approved analytical measurement methods with LGC

specified as the referee analyst.’ In framing regulations and guidance
under domestic and European health and safety legislation, traceability to
national standards or NAMAS accreditation is specified by the Health and

Safety Exective on 'a-“deemed to_satisfy”’ basis wherever appropriate; -

Indeed, NAMAS is playing an increasingly important. part generally
assisting in the implementation of EC Directives by ‘the UK where
 validated measurements and tests are called for — from cosmetics to the
- quality of drinking watet, apd fromeléctromagnetic compattbility- to
acoustic noise emissions from earth-moving machinery. Its role can be
expected to continue to grow as further Directives are approved.

4.3 Governmient Departments are also dependent on'the NMS in a great
diversity of functions not covered by regulation. Audiometric testing in
NHS$ hospitals relies on accurately calibrated equipment traceable to

national measurement standards. MoD's defence procurement policy . .

specifies that contractors should be able to demonstrate quality control;

this includes a requirement for measurements to be traceable to national

standards and MoD suppliers are expected to make use of NAMAS
accredited testing and laboratory services. A number of Departments,
including MAFF, MoD, DoH and DoE, have also sought. NAMAS
“accreditation for their own in-house laboratory facilities. ‘

“The Role of the Secretary of State for Trade and Industry

4.4 Supervision of the NMS is exercised on behalf of the Secretary of
State by the DTI. Existing statutory recognition for the. Secretary of

State’s role is derived principally from the Weights and Measures Act.

1985. Part 1 of this act requires the Secretary of State to maintain

measurement standards for length, mass and capacity. These provisions
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have remained largely unchanged since the turn of the century and have
failed to keep in step with the evolution of the NMS in the UK.

4.5 The Government has already announced its intention to introduce
changes to existing weights and measures legislation in order to
implement the reforms outlined in Cmnd 9850 (“Metrological Control of
Equipment for Use for Trade: The Government Response to the Reporr of
‘the Eden Committee”). This would provide 'a suitable opportunity to
amend the duty placed on the Secretary of State in order to reflect
advances in measurcment practice and to bring it more closely into line
~with other countries, particularly the UK’s partners in. the European
Lommumty It is intended that the Secretary of State should be given a
duty to maintain national measurement standards for the ST base units of
‘measurement, and a power to maintain derived units. The duty will be
framed to allow the Secretary of State to. maintain these units in
collaboration with overseas countues where he sees fit. The Secretary of
State will further be requlred to compare measurement standards
. submitted by any person in the UK with the national standards of base
_units when there is no other reasonable means of calibration.

' The Future Role of DTI Research Establishments
4,6 As the Prime Minister announced on . 18 February 1988, the
Government has accepted the main recommendations i in a report by the
Efficiency Unit: “Improving Management in Government: the Next Steps”.
~As a result, a number of the execunve funcnons of Government will be
_'camed out by units designated as “agencies” within Departments. The
objective of this programme is to make further improvements in efficiency
by giving managers greater flexibility. Responsibility for the day-te-day
operations of each agency will be delegated to a Chief Executive who will
be resp0n51ble for management within a framework of policy objectives
and resources.

4 7 The bulk of resemch developmem and promouon of dissemination:
in support of the. NMS is currently carried out in the DTI research
establishments, | prmc1pally NPL (including NAMAS).. Proposals to
introduce significant changes to the structure of these establishments were
- announced on.7 June 1988. Following a review of their activities, it was
decided that they should concentrate on work requ;red by Government for
VStatutory, regulatory or policy reasons. Work done in support of the NMS
falls within this definition. It was décided that NPL, LGC.and the Warren
Spring . Laboratory (WSL), as well as NWML, would remain within
'Government but, subject to the establishment of appropriate framework
agreements, become separate Executive Agencies within the Department
-of Trade and Industry NWML and WSL. became Executive Agencies in
April 1989, It is proposed that 1.GC will be given this status later in 1989
and NPL during 1990, The National .Engineering Laboratory (NEL) at
East Kilbride provides the flow measurement standards:of the NMS. In
_ May 1989 the Secretary of State for Trade and Industry announced that
‘the Laboratory would be converted into a limited company whose shares

o would: initially be held by Governiment,. but which could later be sold.

Suitable -arrangements will - be . made for the continuation of the ﬂow

 measurement work.

Funding of Work on National Measurement Standards .

. 4.8 The bulk. of funding for the development. and maintenance ef

_ measurement standards comes from general taxation. ‘The Government
_believes that this should continue to- ‘be, the case.” And, as at
"present, it. does not intend to seek to recover these costs thwugh
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the fees charged for calibrations, recognising that such a policy would be
likely to both discourage potential users of standards and set UK
companies at a disadvantage vis-a-vis overseas competitors.

4.9 The central justification for public f'undmg lies in the nature of
measurement standards themselves. Sirice a measurement standard will
typically be used by a very wide range of individuals and firms, the
investment necessary to develop and maintain it will yield benefits which

“accrue to all. The private benefits to be obtained from committing funds
to work on measurement standards aré therefore generally overshadowed
by the broader benefits they confer on the user community as-a whole ~a
strong disincentive to investment by individual private firms. If left to
itself, therefore, the private sector can be expected to devote fewer
resources to the deveiopment of measurerent standards than is de51rable
from the point of view of the economy as a whole.

4.10 . Whilst the Government is sansﬁed that thlS consntutes reasonable
grounds for public fundmg of work on national measurement standards, it
recognises that criteria need to be established to determine the aliocatlon
of these resources. This is particularly important in respect of work which
falls outside the statutory and regulatory areas outlined in paragraphs
4.2-4.5 where the onus is clearly on Government to ensure that
‘measurement standards -are available. Proposed programmes will

' therefore be assessed against a number of criteria designed to establish

“whether they are of benefit to the national economy and would not be |
carried out without public support, The followmg are hkely to. be relevant
considerations:

— whether the work will have apphcatlons across a range of
important industrial sectors :

— whether the work wi.ll signiﬁcantly improve UK competitiveness

— whether the work could form part of a coliaboratwe programme
with the UK’s partners in Eur ope : . '

—  whether the work w1ll lead 10 a measurement standard Wthh is
likely to be of use to a large number of ﬁrms, mcludmg small and
_ medmm—s:zed enterpnses

Government SUppoﬁ for Laboratory Accred;tatmn
4.11 NAMAS is the national accreditation service for cahbratwn and
testing laboratories. There are. currentiy over 700 accredited laboratories
in the UK and the scheme is growing rapidly. Responsxblhty for the
operation. of NAMAS lies with its Executive which is located in, and
forms part of, NPL. Government involvement plays an important partin.
~ establishing the credibility of NAMAS at home and goroad. It gives
demonstrable evidence of the organisation’s commercial impartiality and
‘allows the UK t&' neg{mate from a strong position with other Governments
. on the mutual recognition of accreditation schemes. NAMAS members
have expressed strong support for continued Government pamcxpanon in
- the running of the scheme. § _

4 12 It has already been noted that a number of deve[opments_, notably .
the Single Market Programme and proposals for an improved framework
for analytical measurement, will call for increased activity by NAMAS
and its expansion into new fields of accreditation. Anticipating these
developments, the Government has taken steps to introduce greater
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flexibility into the operation of NAMAS, placing it as from 1 April 1988
under a new financial regime based on net running cost control. This
should allow the NAMAS Executive greater freedom in the recruitment of
staff to match demand for accreditation. The Government will also
encourage NAMAS to maximise the use of personnel from outside
Government in the assessment of laboratories. '

4.13 The Government is concerned that, as far as possible, firms

~ throughout the UK should have ready access to NAMAS accredited
- facilities. Whilst recognising that accreditation must remain firmly based
- on a voluntary principle and that the spread of laboratories will often

reflect the pattern of local industry, it wishes to encourage an increase in
the number of accredited laboratories especially in areas such as Northern

Treland which are currently under-represénted. In publicising its activities

by ‘means of seminars; paid publicity and exhibitions, NAMAS will in
future place emphasis on extending its regional coverage.

4,14 The Government wishes to see NAMAS vigorously promoted as a
unified scheme covering all areas of laboratory -accreditation, whose

- functions "are widely understood and appreciated both in the UK and

abroad. A major advantage offered by the existence of a national
laboratory accreditation scheme is the prospect of the elimination of
multiple assessment requirements on businesses. As sponsor of the
scheme the Government recognises that it has a special duty in giving a
lead here. . NAMAS  has already been accorded wide recognition by
Government Departments and nationalised industries in the framing of
quality -assurance requiremenis relative to procurement and regulatory

“policies. Furthermore, laboratory assessmerit schemes operated by

Government Departments will, wherever appropriate, be brought within
NAMAS. A target date of 31 December 1991 has been set for the

- achievement of this.

4.15 * Running parallel with NAMAS is the Department of Health’s

‘Good Laboratory Practice (GL.P) Compliance Monitoring Programme.

‘This programme monitors the quality and integrity of (mainly) biological

‘and toxicological data generated by UK laboratories, for submission to

Government regulatory agencies at home and abroad, in support of the

“human health and environmental safety of chemicals. The GLP
- programme operates under’ a: number of international agreements and

plays an important role by providing assurances to regulatory agencies as

- to the quality of chemicals safety data, thereby facilitating international

trade in pharmaceuticals, pesticides and industrial chemicals. There are
currently 58 UK laboratories recognised as being in compliance with GLP
requiréements, - o ' o _

' "4.16° Consistent with its policy of reducing the burden on laboratories

of satisfying the needs of different accreditation 'and monitoring
programmes, an agreement has been reached between NAMAS and GLP.

 Under the agreement, provided that certain conditions are met, NAMAS

“accredited laborafories carrying out physical and chemical tests (including
.- analytical measurement  activities) can be recognised as being GLP
- compliant.” o ' ' :

A-43



CHAPTER 5

ROLE OF ORGANISATIONS OUTSIDE-GOVERNMENT IN THE
NMS - e L s

5.1 ‘The Government recognises that private sector.and other organisa-

tions play an important role. in . providing many of the measurement
services which constitute the NMS. It believes, however, that wider
- involvemnent of ontside organisations should be encouraged, particularly
in activities such as the development of national measurement standards
‘which have traditionally been regarded as the preserve of Government.
Three main areas are foreseen for the greater involyement of the private
sector; in providing external advice to DTI on the NMS, through
_competitive tendering for work on national measurement standards and

through collaborative projects on industrial measurement.. The Govern- -

ment believes that the measures in these arcas outlined below will permit

" more effective targeting and enhanced efficiency in the use of public funds-

whilst attracting new resources and expertise into the NMS.

‘External Adee 't'(_s'DTI on f;;é NMS o

5.2  The Government recognises that close liaiso_h w1th users of the NMS

is essential if resources are to be directed at areas of measurcment where .
~'the requirements are greatest, The Standards,-Quality and Measurement

Advisory Committee (SQMAC) was established in January. 1988 to ensure
‘a coherent formal structure for advice to DTI on the broad objectives,
balance and strategy for Départmental expenditure on metrology. The
linkage of ‘measurement  with: the areas of quality and . specification
standards ensures that the broader objectives of the NMS in underpinning
the competitiveness of UK industry are not lost from sight in framing this
advice. The composition of the Committee is representative of a broad

spread. of industrial interests as well as including members from-

- universities and Government Departments. = - . o

Competitive Tendering for Work on National Measurement Standards
5.3 - The Government believes that efficiency in the provision of services
is most effectively promoted through competition. It intends to open the
“way to competition for the work it funds in support of the NMS wherever

this is consistent with the maintenance of public confidenice in the

integrity. and impartiality .of - the system. Competition already works

successfully at the level of reference standards where laboratories compete -
for calibration business in many areas. For national measurement. -
standards the position is more complex. The principle of traceability, on- =
which the integrity of :the NMS depends, requires-a single national -

" measurement standard. This need: not, however, preclude competition

_from operating at the point ‘where a décision is.taken over who should

develop and subsequently hold a national measurement standard.

5.4 The bulk: of work 'on ﬁéﬁéﬁhlﬁ:mcas:nrémeht standards is currently
assigned to NPL. It holds virtually all the national measurement

standards and carries out the lion’s share of the associated research and

development work in-house. The Government recognises that in many -

instances this may lead to savings through economies of scope and scale
and through facilitation of the interdisciplinary approach often necessary

in work on measurement standards. It is conscious, however, .that it has -

'been difficult to put this to the test in the past; since cofapetition has been
restricied by the assumption that national standards should be developed
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and operated exclusively by organisations within Government. This
assumption will now be dropped. _

5.5 Through the introduction of competmve tendermg it will be
possible to secure greater value for money from public funds devoted to
work on measurement standards. The feasibility of competitive tendering
is supported by the existence of considerable measurement expertise
outside Government. There ate 4 number of ‘organisations outside Govern-
ment with the interest and potential to develop and operate national
standards if given the opportunity. These include Research and
Techriology Organisations (RTOs) and higher education institutions
(HEIs). The Governmeént will therefore in future look for appropriate
opportunities to seek tenders from such or ganisations to develop and hold
the national measurement standards of derived units, particularly in areas
where NPL has not built up facilities or expertise of its own.

Collaborative Projects in Support of the NMS

5.6 In some cases industry may believe there is a pressing need for the
development of a national measurement standard or other aspect of the -
NMS which is not currently part of a Government funded programme and
for which there is no alternative available through European collaborative .
arrangements. The likelihood is that this would apply in areas where the
benefits arising from the project would accrue to a very restricted user
commumty If, in these circumstances, D'TT is approached by a group of
organisations with a programme who are prepared to contribute towards
its cost, the Government will consider giving support under the terms of
DT?’s Research and Technology Initiative. In appraising such requests it
will look for the acceptance of the proposal among all the potential user
community, The Government would not normally insist that a national
standard developed in this way should ultimately be held or operated
within Government if suitable alternative arrangements were available.

Supervision of National Measurement Standards held outside Government
5.7 Competitive tendering and collaborative projects are likely to lead 1o
the future location of national measurement standards for a number of
derived units outside the Government laboratories where they have
traditionally been held. The Government recognises that adequare
safeguards will be needed to ensure that the quality of these measurement
standards is maintained, that access is available to all parties on a fair and
reasonable basis and that international confidence in the mtegrlty of the
NMS 1s not pre;udlced

5.8 Three basic COIldltiOHS would need to be satisfied by any
organisation putside Government wishing to hold a nauonal measuremnent
'standard

i.  the holder should be able to demonstrate the traceablhty of the
measurement standard to the national measurement standards for
- the base units held at NPL or other laboratories approved by the
Secretary of State for Trade and Industry,

ii. the holder should be wﬂimg to partzupate in international
mtercomparxsons where appropriate,

ii. the holder should provide independent conﬁrmanon of its
competence to perform calibrations against the narional standard,
(This condition would generally be met by means of NAMAS
accreditation. )

A-45



Further, more detailed conditions would be drawn up, based on the
requirements of the particular national measurement standard, DTI, in
consuliation with users, will establish appropriate mechanisms to monitor
comphance with these conditions and to ensure that the holder does not
abuse its position by unreasonably refusing or discouraging requests for
calibrations. In the event of the measurement standard being maintained
or operated in an unacceptable manner, DTI will withdraw recognition of
it as the national standard and will seek aitemanve arrangements
regarding traceablhty for the unit in quesnon
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CHAPTER 6

LEGAL METROLOGY AND THE NMS

6.1 Legal metrology covers certain areas of measurement controlled by
statute or regulation. In the UK the term is applied principally to the
control of measuring equipment in use for trade, although in many
countries, including a number of the UK’s EC partners, the boundaries of
legal metrology are drawn far wider. The main legal requirements for
- measurement are set out in the Weights and Measures Act 1985, and
associated secondary legislation. Controls over the metering of gas and
electricity are contained in the Gas Act 1986 and the Electricity Supply
(Meters) Act 1936, both of which are administered by the Department of
Energy

6.2 In 1986 the Governmem reviewed arrangements for the metrological
control of trade equipment. In Cmnd 9850 (“Metrological Conirol of
Equipment for Use for Trade: The Government Response to the Report
-of the Eden Committee”) it reaffirmed its commitment to fair trading
‘whilst ensuring that burdens of legal control sit as lightly as. possible on
business. Among the recommendations accepted by the Government was
- the introduction of a voluntary scheme to allow mantfacturers, installers
. and repairers of weighmg and measuring equipment to verify and stamp
equ1pment, this is seen as an important deregulatory measure,

6.3 The Government recognises the ma;or part played by local authority

'Tradmg Standards Officers (TSOs) in the enforcement of weights and
measures Iegislauon and the verification and inspection of measuring
equipment. They are spemﬁcaiiy trained and qualified (through the
- -Diploma tn Trading Siandards) in a range of consumer-related acnvities
and already fulfil a multiple role in the surveillance of manufacturers and
traders. So far as weights and measures legislation is concerned, this is
iikely to be a changing role in the 1990s with increased emphaszs on
quahty assurance and on meeting agreed criteria for certification and
testing. The Government has recognised these developments by providing
funding for training TSOs in quality assurance and by encouraging
Trading Standards Departments (TSDs) to seek NAMAS accreditation
when appropriate. In these ways TS8Os are keeping abreast of progress in
metrological. control and preparing the way for comphance with the
relevant European standards

" 6.4 A number of TSDs have aheady obtamed NAMAS accredltanon,
particularly for the calibration of mass and length standards, and the
Government hopes that more TSDs will appreciate the value of
- accreditation as a means .of generating increased confidence in their
measurement and: testing laboratories. It is expected that the wider
market for their services thus generated will offset the resource costs of
obtaining- accreditation. Furthermore, a proposed amendment to the
Weights and Measures Act will remove the need for multiple traceability
of standards held by locai authorities' with NAMAS accreditation.

6.5 Developments in Europe leadmg to the compieuon of the single
. European market will have a considerable impact on legal metrology in
the UK. The Government welcomes proposals for European Directives
specifying performance requirements-for measuring instruments in order
to perrmt their free circulation within the Community. In negotiating
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measuring instrument Directives, the UK will seek to balance the need w0
maintain confidence in accurate measurement against the importance of
lightening the compliance burden on manufacturers and traders.

6.6 The Government welcomes proposals to include arrangements in
Directives whereby manufacturers will be able to choose to make their
own declarations of conformity without the need for 100 per cent testing
by an inspection body (eg a TSD). These arrangements would mirror the
proposed self-verification scheme in national regulations referred to in

paragraph 6.2.

6.7 Under the measuring instcument Directives, designated bodies
responsible for design approval and initial veriftcation will be notified 10
the European Commission. These notified bodies will be expected to
comply with the requirernents in the relevant European standards.

6.8 - NWML will also continue to play an active part in the International
Organisation of Legal Metrology (OIML), of which the UK is a full
member. The Government supports the work of the organisation and
endorses its aim to encourage and facilitate worldwide trade in measuring
instruments. It further believes that the UK should play a full part in the
preparation of OIML International Recommendations. These are of
particular importance as in many cases they will be adopted: as European
Standards to-accompany future EC Directives.and are also likely to form
the '1basis of trade between the European Community and the rest of the
world. Co S .
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CHAPTER 7

" ANALYTICAL MEASUREMENT AND THE NMS

7.1 The determination of the chemical composition of a material by
analytical measurement has developed primarily to meet the needs of
trade. Agreement on composition remains of crucial importance to
cominerce as many decisions taken in national or international trade
depend on the compliance of goods- with - contractual or statutory
requirements  derived from chemical analysis. It is estimated that
approximately 1000 million analytical measurements are carried out each
year in the UK. Many of these measurements play a vital part not only

- in- ensuring the quality of goods and commodities but also in the

development: of Government policy in areas as diverse as revenue

collection, health and safety, environmental protection, agriculture and
law eniorcement

' The Need for an Analytlcal Measurement Initiative

7.2 The problem of the validity of analytical data — and the need for
clear and unequivocal means to demonstrate that validity — has become
increasingly apparent in recent years. The successful creation of the
European single market in 1992 will have significant implications for the
analytical measurement sector.of the NMS. After 1992 the UK and other
Member States will be required to accept each other’s test data. However,
present evidence suggests that there is frequently lack of agreement as to
the wvalidity of this data or even the methods which are best used to
- undertake a particular analysis. As well as representing a waste of effort
and money th_tS may also cause losses in trade .

7 3 The key to resolvmg these problems lies. in analytical laboratones
* utilising a coherent-quality control system, acceptable across both national
boundaries and different fields of application, by which they can enstre
the validity of their data and offer an independent demonstration of their
“capabilities to third parties. The remainder of this chaprer sets out the way
in:which the Government mtends 0 support the W1der development of
thlS approach : :

The Way Forward in the Umted ngdom

7.4 The Government believes that although the prime respons;blluy for
determining and demonstraung the validity of analytical data rests with
the ‘analytical community ‘more can be done to help them meet this
requirement. LGC will therefore foster an improvement in analytical
measurement within the UK, working in close collaboration with others,
-eg WSL in the env1romnental area. The Laboratories’ programmes will be

" revised to devote a larger proportion of their current resources to work

aimed at establishing the validity of anpalytical data: This will include
promoting the adoption of analytical quality assurance programmes and
. the production-of a comprehensive range of chemical standards and
matrix reference materials, where specific- needs for Government
mvolvcment are 1denuﬁed

7.5 The. Government beheves that where practicable laboratomes
providing analytical measurements to third parties, particularly
Government Departments, should seek some form of independent
accreditation. The expansion of NAMAS to cope with demand in the
analytical and other areas is described elsewhere in this White Paper. The
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Government intends L.GC to play a greater role in supporting the NAMAS
Executive in developing accreditation in analytical measurement.

7.6 The Government recognises the special contribution to the
development and validity of analytical measurement made by professional
bodies and learned societies, both within the UK and internationally. For
example, the Royal Society of Chemistry through its Analytical Division
sponsors groups covering all aspects of analytical measurement. The
Association of Public Analysts performs a particularly important tole in
support- of analytical measurement for statutory requirements. The
Government will ‘continue to collaborate with these orgamisations in
methods development, training and professional development of staff,
and dissemination of information. ' .

7.7 The Government notes that within the HEIs. there are relatively
few departments specialising in analytical measurement, A review is to be
undertaken to ascertain whether the -limited number of specialist
departments are able to provide adequate numbers of trained analytical
scientists to meet the demands of UK industry and Government. Previous
studies have shown a shortage of trained metrologists available to industry
and the provision-of new courses has been supported by the Government.

The Way Forwardin Ewrope -~ - - . . . = :

7.8 There is no sinigle body responsible for: European or international
co-ordination of analytical measurement but ISQ, the International Union
- of Pure and Applied Chemistry (JUPAC), and the Association of Official
Analytical Chemists (AOAC) have played ‘major parts in defining
internationally- agreed ‘methods - of ‘analysis. “Within Europe the
Community’s BCR Programme has fostéred the production of a range of
chemical reference materials. L.GC and other organisaticns have made a
substantial contribution to the acceptance of methods incorporated in the
‘newly introduced harmonised system of Tariff Classification accepted by
108 countries. - - : B o _

7.9 The analytical measurement community works to improve accuracy
by comparing and improving methods. The Governinent believes that this
approach can provide a firm basis for the mutual acceptance of analytical
data in 1992 and beyond and is providing new impetus and direction by
seeking greater collaboration within Europe. 1.GC will, working with
other relevant organisations,- encourage the development ‘of common
analytical methods, a.hierarchy of reference materials:and a system of
proficiency t¢sting necessary to establish the acceptability of analytical
measurement - nationally and . internationally. To facilitate this, the.
(overnment is consulting on a new network for: European collzboration
- on analytical measurement enabling appropriate organisations to agree
joint actions and to collaborate on development projects. This network of -
direct links between national. centres -of ‘excellence in analytical
" measurement will reduce duplication of effort and increase efficiency. It
will complement the activities of the BCR Programme in the field of
chemical analysis. S B
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GLOSSARY

" Part1 Principal Abbreviations

AOAC
BCR

BIPM

BSI
BSLQAS
CEN

' CENELEC
CGPM
EUROMET

GLP
HEI
IEC

150
TUPAC

LGC

NACCB

NAMAS

NEL

NMS

NPL

NWML.

OIML

Association of Official Analytical Chemists

Bureau Communautaire des Références
(Community Bureau of Reference)

Bureau International des Poids et Mesures
(International Bureau of Weights and Measures)

British Standards Institute
British Standards Institute Quality Assurance Services

Comité Européen de Normalisation (European Committee
for Standardisation)

Comité Européen de Normalisation Electrotechnique
(European Committee for Electrotechnical Standardisation)

Conference Générale des Poids et Mesures
(Generai Conference on Weights and Measures)

an agreement under which European signatories co-operate
in the development and provision of measurement standards
and related services.

Good Laboratory Practice

Higher Education Institute

Interﬁational Electrotechniéal Committee
International Organisation for Standardisation
International Union of Pure and Applied Chemistry
Laboratory of the Government Chemist

Nafional_ Aécreditétion_ C_dimcil for Certiﬁcatioln Bodies

National Measurement Accreditation Service

National Engineering Laboratory

National Measurement System

National Physical Laboratory

. Natiolnal'Wcigh'ts and Méasnres Laboratory

Organisation Internationale de Metrologic Légale
(International Organisation of Legal Metrology)
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RTO
SI

SQMAC

TSD
TSO
WSL

Research and Technology Organisation
Systéme International (d’Unités) (International System
of Units). The coherent system of units adopted and

recommended by the General Conference on Weights
and Measures.

DTI Standards, Quahty and Measurement Adwsory
Committee _

Trading Sténdafds Department

Trading Standards Officer -

‘Watren Spring Laboratory
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Part II Terms used in Metrology (taken from BS 5233)

base unit (of measurement) - a unit of measurement of a base quantity in
a given system of quantities.

base quantity — one of the quantities which, in a system of quantities, are
conventionally accepted as independent of each other.

" derived unit (of measurement) ~ a unit of measurement of a derived
quantity in a given system of quantities.

legal metrology - that part of metrology which treats units of
measurement, methods of measurement, and of measuring instruments,
in relation to the mandatory technical and legal requirements which have
the object of ensuring a public guarantee from the point of view of the
security and of the appropriate accuracy of measurements.

measurement standard; etalon. — a material measure, measuring
instrument or system intended to define, realise, conserve or reproduce a
unit or one or more known values of a quantity in order to transmit them
to other measuring instruments by comparison. (The term ‘etalon’ is now

often used to avoid confusion between measurement standards, which are
physical in nature, and purer documentary standards, such as BS 5233,
BS 5781, etc.)

'national standard — a standard recogmsed by an official national decision
as the basis for fixing the value, in a country, of all other standards of the
quantity concerned.

primary standard - a standard which has the highest metrological
qualities in a specified field. Note: The concept of primary standard is
“equally vahd for base units and for derived units.

: reference standard - a standard generally of the hlghest metrologlcal
quality available at a given lccauon, from which measurements made
at that location are derived

reference material — 2 materlal or substance one or more properties of
which are sufficiently well established to be used for the calibration of an
apparatus, the assessment of a measurement method, or for assigning
values to materials.

working standard - 2 standard whmh uaually calibrated against a
reference standard, is used routinely to calibrate or check material
measures or rneasurmg mstruments

unit (of measurement) a spec1ﬁc quantity, adopted by convention, used
to express quanutatwely quantities which have the same dimension.
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