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EXPLA.VATORY NarES 

1 'ihere references are given in the text to numbered items in the 

annexes, they talce the form (Z9) where the r&ference is to the item 

numbered 9 in Annex z. A general reference to an annex takes the 
form (Annex z). 

2 The Bureau of Ceylon Standards is referred to in the text by the 

abb=e~.-a.tion BCS. It should be noted that in some referenced docu­

~ents it is referred to as the Sri Lanka Standards Institution, 

a=:::=-ev:.atad as SLSI; this is the new name proposed in a statute 
c-~-:=entl7 (1983) in draft. 

3 ':°h-:? .following abbreviations appear in the text: 

a.c alternating current 

af audio frequency 

-·~s:,;. Association for Science Co-operation in Asia 

As:'M American Society for Testing and Materials 

3:s Bureau of Ceylon Standards 

::::=-s lbreau Intemational de Metrologie tegale 

3~ B.lreau International des Poids et Mesures (International 

Bureau of Weights and Measures), Paris 

3SI 

C.33 

csc 
de 

EDB 

ESCAP 

FE I SAP 

British Standard 

British Standards Institution 

Ceylon Electricity Board 

Ceylon Institute for Scientific and Industrial Research 
Certified Reference Material 

Conmonwealth Science Council 

di:.ect current 

Export Development Board (of Sri Lanka) 

(United Nations) E:conomic and Social Commission for Asia 
and the Pacific 

Federation of Engineering institutions in Southeast Asia 
and the Pacific 

f'HG Federal Republic of Germany 

fsd full scale deflection 

CATT General Agreement on Tarriffs and Trade 

• 

,,, 



GDP 

GDR 

HMSO 

HoL 

IDB 

IEC 

ILAC 

~SC 

kgf 

:::as 

~?!.( India) 

~iPL(UK) 

ppm 

:wsrscA 

SIR IM 

sism 
SLR 

SLSI 

SLS mark 

so 
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Gross Domestlc Product 

German Democratic Republic 

Her ~ajesty's Stationery Office, London 

Head of the Metrology Laboratory of :OCS 

Industrial Development Board (of Sri Lanka) 

International Electrotechnical CoDDission 

International Laboratory Accreditation Con~erence (held 
annually in different countries) 

International Measurement Confederation 

International Organization for Standardization 

kilogram-force: a technical unit of force (1 kgf = 
9 .. 80665N) 

Measurement Standards and Services Division of the (Sri 

Lanka) Department of Internal Trade 

National Association of Testing Authorities, Australia 

National Testing Laboratory Accreditation Scheme, United 
Kingdom 

National fureau of Standards (USA) 

National ?•!easurement Laboratory, Australia 

National Physical Laboratory, New Delhi 

National Physical Laboratory, Teddington, England 

Crganization International de Metrologie Legale (Inter­

national Organization of Legal Metrology) 
Parts per million 

~ality Control 

Rubber and Plastics Researc'.1 Association of Great Britain 
Radio frequency 

root mean square 

Regional Office (of lr.'IB3CO) for South and Central Asia, 
New Delhi 

Standards and Industrial Research Institute of Malaysia 

Singapore Institute of Standards and Industrial Research 
Sri Lanka Rupee 

Sri Lanka 3tandards Institution (see note 2 above) 

Sri Lanka Standards mark (a quality certification mark 
demonstrating conformance to standards) 
Standards Officer 

l 
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TEIARC 

UK 

UNDP 

UNESCO 

UNIDO 
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Senior Standards Officer 

Testing Laboratory Registration Council of New Zealand 
United Kingdom 

United Nations Development Prograume 

United Nations Education, Science and Cultural Organi­
zation 

United Nations Industrial Development Organization 
United States of America 

4 All ;:;iea.aurements in this report are expressed in units of the SI 

system (K77) except where indicated otherwise. Additional useful 

=e:~e~ces are given in Annex Kon units (K78 to K79).and on 
-:e=:r~..,ology (KBO). 
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ABSTRACT 

As part of a project "Development of Standardization and t.iuality Control" 

(DP/Sil..I/82/003/A/Ol/37) to assist the D.ireau of Ceylon Standards fulfil 

its national role, the three month mission reported on covered the metro­

logical needs of the lbreau and of Sri Lankan industry. 

Following a survey of measurement needs and resources in Sri Lanka, 

involving visits to a sample of organizations, recoumendations are made for 

the establi3hment of a metrology laboratory and for the provision of cali­

b::-ation services. Outline specifications are provided covering the layout 

a."l<! enr-=n!llental control of the laboratory, and the equipment required for 

electri~al, mechanical, thermal and other measurements. The use of 

cer~~~iec. reference materials i~ recommended. Organization, staffing and 

tra.i."'li:lg ~eeds are also covered. 

-

fo adC.ition to recommendations pertaining to the laboratory, suggestions 

are nade for a laboratory accreditation scheme, for the further examination 

of the country's instrument maintenance needs, and for more formal co­

ordL~ation of the role of technical institutions in Sri Lanka. It is also 

reco!Ill!lended that the c~ylon Electricity Board's meter testing facilities 

should be modernised and re-equipped. 

Included in annexes are reports of visits, lists of equipment recommended 

with specifications and scggested suppliers, training and fellowship 

p::'oposals, and a bibliography. 

I 
, I 
'! 
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INTRODUCTION 

This introduction provides background information on the project, its 

objectives and official arra."ln.:i-ements, and also on the aims and achievements 

of the mission which is the subject of the following chapters of this 

technical report. Details, as appropriate, appear in the various annexes 

which should be read together with the text. Annex K contains a list of 

reference documents. 

A. Project description 

T~e ~-.:..:na_-y a.i3 of this four year project (Kl), initiated in 1982, is to 

::e7e:!.::r:i ::=e ?n=eau of Ceylon Standards (R!S) so that it can talce the lead 

b p:::-cmo:;; .. g :;iroduct quality in Sri Lankan industry. Particular emphasis 

is :;ila..::eC. on improving overall industrial performance so as to compete more 

effac~~~l7 in the international market. 

E"=1edil~ objectives of the project 

a) ~:...,,.ent standardization, quality cont~ol and product quality certi- . 

fica~ion of local goods with special emphasis on products manufactured 

by State-owned organizations, 

b) :ae t!?e official agent of foreign standards/quality certification 

institutions for Sri Lanka in export products as well as imported 

products, 

c) ca::_y out consultancy services at factory level in order to implement 

~ua!..ity control and standardization procedures and practices. 

B. Co-operating agencz 

Ths Bureau of Ceylon Standards (:BCS) is a public body set up by statute 

(K2) and operating under the aegis of the Ministry of Industries and 

Scientific Affairs. It already performs most of the usual !unctions of a 

standards institute 

i.e. _ preparation and publication of documentary standards (no:rmes) 

acting as an information centre on standards 

____ providing testing fa~ilities for products and materials 

certification of products. 
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In addition, BCS monitors the quality of certain consumer products on the 

domestic market, operates an export inspection scheme (effectively com­

pulsory for certain food products), and provides training facilities. A 

proposed new statute (K3) will amend the Bureau's constitution and functions 

and re-name it as the Sri Lanka Standards Institution. Tu.ller details of 

:ocs, its functions and organization, are to be found in Chapter III and in 

a report by a previous UNIDO consultant (K4). 

The Laborato..--y Services Division of 1£S provides the testing iacilities 

~entionad a:iove. It is within this Division that a metrology laboratory is 

to be ~staolished to ensure proper measurement support for testing activities 

a...~c to ::-o-Y-:~ a calibration service for industrial instruments used in 

p=oduc~ion. ;=ocesses and for qualit)· control. A new building is proposed to 

~o~se ~~ Jivision. A list of international and counterpart people involved 

is giva~ i!l ~ex A. 

C. Mission objectives 

The mission, for which this is the tecl:mical report on completion, was 

executed in Sri Lanka betiiieen 15 September 1983 and 6 December 1983 by a 

;~nno a.;r;>oblted. expert, Mr. D.P. Thurnell-Read. The following objectives 

were set (K5): 
l) Assess the present requirements and assist in planning the future needs 

of (~~e BCS) metrolo~ical laboratories. 
2) Advise a."ld assist in the organizational and managerial aspects of (B::S) 

cet=ological laboratories' activities. 
3) Iden-;ify requirements specifically for the metrological and calibration 

section, including equipment, staffing, programmes and laboratory working 

procedures. 
4) Develop methodologies for checking, calibrating and inspecting weights, 

measures and measuring instruments in existing laboratories, departments 

and relevant industrial, governmental and other oxganizations. 

5) Develop and implement a training programme for training (ECS) staff on­

the-job and make recoanendations for overseas trai.J1ing in the performance 

of the above-mentioned duties. 



--~- -

- 10 -

These five objectives could not be fully pursued since the mission took place 

before the creation of a fully fledged metrology laboratory as a distinct 

org3llizational entity and its installation in a new building properly 

equipped for its functions. Moreover, the designated head of the metrology 

laboratory was absent overseas on a training fellowship for the whole 

duration of the mission. Nevertheless, much was achieved, as shown in the 

main body of the report and summarized in D below. 

The methodology adopted was, in brief: 

a) To _._sit a representative sample of Sri La.nkan industry to assess the 

coun-1 •3 !!leasurement needs (Annex B). 

b) '!'o s-:-.:fy the calibration requirements for the BCS testing laboratories' 

o·.m ~-;nent. 

c) To s<::udy ~d evaluate the measurement resources already available within 

!!CS and otber Sri I.ankan institutions. 

d) To C.etermi:le the range of measurements which the metro logy laboratory 

should cover,and advise on the facilities and equipment required, in the 

ligh-: of findings a, b, c above. 

e) To conduct a training seminar on the principles of measurement an•" to 

advise on training C·f !CS staff. 

It should be noted tha.t the objectives of the mission are in support of the 

overall project aims by providing a sound basis for measurements made in the 

course o! product teating (A.a above) and for acceptance of :ECS by foreign 

institu.tians (A.b above). 

D. Mission achievements 

In su:mnary, these are (using corresponding numbers to the five objectives in 

C above): 

1) Through industrial visits, and discussions with res staff and others, 

fully achieved. 

2) Could not pursue, as laboratory not yet established. 

3) Fully achieved in respect or laboratory functions, layout, environmental 

control and largely achieved in respect of equipment am staffing. Work 

on programmes and working procedures must await establishment or the 

laboratory as a functioning unit in the proposed new building. 
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4) Little achieved in the absence of the head of the metro logy laboratory, 

but some advice given tlirectly to the heads of the various testing 

sections. 

5) On-the-job training in metrology was not practicable, but 15 BCS staff 

attended a two-day training seminar (Annex H), together with some 27 

people from industry. Advice was given on overseas training and on 

the further developnent by BCS of in-house training for its own staff 

together with technologists from industry. Further comment on the 

seiainar,a.nd on training needs in the future, are given in Cbap~er IV. 

E. This report 

Thi3 :::-e~ i3 the work of the appointed UNIDO consultant, Mr. D.P. Thurnell­

:tead, .:0--:ne=ly- a senior member of the staff of NPL (me), and now of 

39 ':'u...-::.;::.ke Road, Connor Downs, near Rayle, Cornwall TR27 5TD, England. He 

will •e:~cme comment or enquiries concerning the content. 

The repo=; is intended to guide the BCS, and the responsible officials of 

the Sr~ 12."lka Government, in achieving the objectives of the project (Kl) in 

respect of the metrological infrastructure and facilities that the BCS should 

possess in support of its own testing and certification activities and for 

technical assistance to Sri I.a.nka industry. It will also inform UNDP and 

mnno' s'ta.!'f of the achievements of the mission and the further actions 

reconnended. 

Althoug~ the report is intended only for limited. distribution as indicated 

above, it could also be of interest to certain other organizations active in 

the South/South F.ast Asia region {e.g. the Co1111J:onwealth Science Council) as 

well as to other Sri Lanka institutes possessing complementary measurement 

facilities. A list of suggested recipients {subject to de-restriction by the 

Sri !Mka Government) is given in Annex L. 
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I. STJMMA..~Y OF FINDINGS AND RECOMMENDATIONS 

A. Finding;> 

1 Although handicapped by unsuitable accommodation, inadequate equipment 

and too few experienced staff, the Laboratory Services Division of the 

R:S is active and the staff ai.·e keen to develop its work on a sound 

technological base. 

2 Give!'! ted:nical help and encouragement, and adequate funding, the 

Jiv.i..sioI?. could meet man:.• of the testing needs for product certification 

an~ ~oma a centre of expertise in testing and calibration of 

=·:::.s.i.:ie_-ahl.e help to Sri Lankan industry. 

3 A:~~~~g~ 3CS sub-contracts some testing to other organizations, no 

:'::=:;al basis has yet been established; consequently, technical control 

is :.~~i:::lg thus hazarding the reliability and credibility of the tests. 

4 0~~e= organizations in Sri !..an..~a overlap, or have the potential to 

ove~~a? and duplicate, some of the testing functions of BCS. However, 

the=e are no policy agreements between BCS and these organizations, and 

he~=~ there is a possibility of unnecessary duplication of facilities 

an~ co~comitant waste of national resources. 

·5 '::'he :--ese:it testing capabilities of BCS are not well lmown to Sri 

I.2.:1£?.n industry and are conaequently under-used. 

6 Fe;; :::iea..31.iring instruments JlSed by Sri Lank.an industry are regularly 

re-calibrated, some not at all; there is only limited awareness of the 

need !or this or of the beneficial effect this could have on production 

efficiency and on quality control. 

7 Competent and accessible maintenance and repair facilities for measuring 

instruments used in manufacture and in laboratories are lacking in Sri 

T..anka, thus putting the reliability of such instru:ne?tts at a premium. 

-1 
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B. Recomenda.tions to :OOS management 

8 The :OOS metrology laboratory should be equipped and staffed to provide 

measurement and calibration services in the following fieldsof 

measurement: 

a) Electrical at de and low frequencies (up to about 1 kHz), 

b) Mechanical, viz dimensions, angle, form, surface finish, hardness, 

force, pressure, 
c) Tempera. ture over the range -40 to +1500°C, ba.t excluding radiometry, 

d) ?hotometry - total light output of tungsten filament lamps and 

illumination levels only, 

e) ?.efe:e:ice materials - equipped with certified reference materials 

to check spectrophometers, viscometers, hardness testing machines, 

p3: meters, etc. 

9 At t!:.e present time, the :OOS metrology laboratory need not be equipped 

for the following measurements, but the need should be reviewed 

periodically o:ece it is operating successfully in the fields of 

measurement recoi:miiended above: 

a) Electrical measurements at high frequencies, also pulse measurements, 

b) Acoustic measurements and vibration, 

c) 

d) 

e) 

r) 
g) 

The generation of forces by force standard machines, 

Radiometry, e.g. optical pyrometry, 

Photometry of fluorescent lamps, 

Measurements on optical systems, e.g. lenses, filters, 

Colorimetry, 

h) Measurements of mass volume and density, 

j) 

k) 

Flow measurements, 
Measurements of time and frequency (except as incidental to other 

measurements). 

10 With minor layout and environmental control modi.!ications suggested in 

this report, provision of a metrology laboratory of a nominal gross area 

of 128 m2 should proceed as planned (see specification in Annex c). 

--1 
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11 The new metrology laboratory should have a staff of four, including 

an experienced metrologist who is also a competent manager as Head of 

Laboratory {HoL) at SSO level. At least one of the other staff should 

be a graduate engineer or physicist, having at lea.st three yea.rs post­

graduate experiencs in precision measurement or testing, at SO level. 

12 The equipment specified in Annexes D, E, F and G should be procured and 

commissioned so as to provide the measurement services recommended (8 

above). 

13 Ce:::.-~:n existing items of metrological equipment, and some new items 

recom!!le!l~ed, should be calibrated by suitable organizations (in general, 

a na~ional ~easurement laboratory that participates in intercomparisons 

under the aegis of BIPM, or a national calibratio~ service) so as to 

p:::.-ov!.:ie traceability to internationally recognized measurement standards. 

Regu:..a: re-calibration of these items should be arranged. Where appro­

pria~e, the Measurement Standards and Services Division (MSS) of the 

Depa:tment of Internal Trade might provide these calibrations. 

Remaining items of equipment, and all measuring equipment used throughout 

the :!£S J:a.boratory Services Division and by its sub-contractors, should be 
reg'lla.rly calibrated by reference to those items referred to above, thus 

providing traceability for all measurements for which BCS is responsible. 

14 Equi;aent recommended for procurement should be scheduled for delivery so 

that it can be commissioned and put into use as soon as it is delivered, 

without delays or removal after unpacking which might result in damage or 

deterioration.· This entails postponing delivery of some items {indicated 

in the relevant annexes) until after the new building is complete and the 

metrology laboratory adequately staffed and functioning. 

15 Consideration should be given to the use of certified reference 

materials (CHM) to provide calibrations or functional checks on certain 

testing equipment, particularly that used in analytical testing. The 

metrology laboratory should be responsible for the provision of CRi1s, 

for their ca.re in storage and tor procedures and records of results 

obtained by their use. 
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16 The present capability of the BCS to calibrate industrial instruments, 

as well as its facilities for products and materials testing, should be 

published a.nd widely distributed in Sri Iankan industry and research 

institutes. As the services develop, this information should be 

frequently up-dated through a mailing list and other means. 

17 Training of the metrology laboratory staff in relevant measurement 

discipl:Uies (see 8 above) should be planned, using local resources 

whe!."e possible, with on-the-job training by the designated HoL on his 

re"ti:....--:i. f=om overseas training. The co-operation and assistance of other 

o!."~tions, e.g. MSS, CISIR, Moratwa University should be obtained. 

l3 The ~e3ig:ia.ted HoL should pay short (one to two weeks) familiarization 

vis~~s ~o the national measurement facilities in other countries in the . 
re~.:..on, including at least NPL (India), SIRIM (Malaysia), SISm· 

(~±.::~po=e), NML (Australia). He should explore the prospects of closer 

co-o:;>e=ation with these institutes in the maintenance of measurement 

s~dards and their intercomparison, the operation of calibration 

se::::-vices, and metrological training• SUch visits should be arranged 

in consultation with MSS, the authorized holder of Sri Lankan national 

mea.st:zrement standards. 

19 The 3CS s!iould conduct further training seminars in metrology for 

people from industry as well as for its own technical staff. These 

should comprise half'- or one-day seminars, including both lectures and 

discussions, each treating a particular aspect of measurement in depth, 

at frequent intervals {i.e. one to three months) preferably with the aid 

of other organizations,· e.g. lecturers from technical universities and 

institutes. 

20 A scheme for the accreditation of testing laboratories should be 

established to formalize and control the arrangements under which I!CS 

sub-contracts testing (or calibration) work to other organizations. 

This scheme should follow guidelines already established (K6) and use 

methodology based on that adopted by such schemes in other countries, 

e.g. NATA {Australia), TEI.ARC (New Zealand), NATI.AS (UK). When 
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implemented, it could be extended to place additional testing (and 

hence certification) facilities at the disposal of I£S. 

21 JCS should seek and increase its metrological contacts and co-operation 

with other organizations in Sri Lanka and overseas, particularly with 

MSS, and through MSS, BIPM and 000., also the CSC Asia/Paci.fie Metrology 

Programme, ROSTSCA, ESCAP, ASCA and FEISAP, as well as the institutes 

mentioned in 18 above (see Explanatory Notes on page 2). 

22 :CS should consider seeking corporate, or individual membership for a 

memb~= of its staff, as appropriate, of overseas organizations which 

coc::.::. ~de technical assistance in metrology or the testing o:f 

7.C.~e~:.als or products, e.g. The Instrument Society o:f America, IMEKO, 

G:sc ~ious industrial research associations in the U!C such as RAPRA. 

c. RecommE>ndations to the Sri Lanka Government 

23 ~ce ~=i Lanka Government is recoumended to provide the encouragement 

e..~~ fi.:iancial resources necessary toEnable the :SCS to fulfil its role 

fa ";!:e national economy, and in particular to develop as a centre of 

e::::;ie=tise in industrial measurement and as the principal provider of 

cali:X:-S.tion services to industry in accordance with the foregoing 

recoJ1IDendations 8 to 22. 

24 The ~i Lanka Government should examine the roles and policies of all 

pi!:i:..ic bodies in Sri Lanka which have, or may develop, testing and 

measr.:=ement facilities and ens~e that any overlap in role or respon­

sib:.J.ity should not lead to unnecessary duplication of facilities or 

to waste of national resources in men, money, or equipment. This 

ex~ination should include specialist institutes serving particular 

sectors of industry as well as those with a role in education, training, 

standards and research. 

25 The recounended accreditation scheme for testing laboratories (see 20 

above) should be considered as the potential basis of a national scheme 

which could secure international acceptance within the framework of the 

GATT Standards Code and the reco11111er.da.tions developed by !LAC and ISO 

-1 
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so as to enhance the ex-port potential of Sri Lankan industry by 

diminishing barriers to trade connected with product testing and its 

acceptability. Arrangements should be made for Sri Lanka to parti­

cipate in the annuai. !LAC meetings. 

26 The Ceylon Electricity Board's testing station for electricity meters, 

which should be the primary facility for electrical power/energy 

measurement and for the calibration of instrument transformers, should 

be modernised and re-equipped so as to fulfil its function of ensuring 

an c-quitable basis for charging consumers, including industrial 

organiaations, for electrical energy supplied. This would complement 

t!!e 3CS el2Ctrical measurement facilities. 

D. Recommendations to UNDP/UNIDO Project Management 

27 £vecy possible assistance and encouragement should be given to BCS to 

ensu=e tba.t the new laboratories, including the metrology lab~ratory, 

qre built and commissioned at the earliest possible date. In parti­

cula:, consideration should be giv&n to the appointment by BCS of a 

member of the project team whose full-time duties would be: 

a) to effect the necessary liaison between those who will manage and 

staff the laboratories and those responsible for design, erection 

and the provision of building services and furnishings, 

b) to monitor the progress made with the aforementioned work, and 

report regularly (say, monthly) to :OOS management and to the project 

management, 

c) to plan in detail the removal of the present laboratory facilities 

to the new premises, and their successful installation, so as to 

minimise damage to and loss of use of these facilities, extending 

the plan to enbrace new equipment being provided. 

28 To provide further help to the metrology laboratory when it is 

commissioned so as to assist the HoL in setting equiJIDent to work, 

providing or arra.~ging on-the-job or other training where necessary, 

preparing measurement procedures, and organizing the management of the 

laboratory and its calibration services. This help might comprise two 
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or three short (i.e. about one month each) consultancies by UNIDO 

appointed experts, each covering a particular technical sector of the 

laboratory's work. 
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II. MF.ASOREMENT IN SRI LANKA: 

NE&DS AND RESOURCES 

A. The country and its economz 

The econom,y of this South Asian tropical country has long been based on 

agriculture. However, because of the varied climate in different regions, 

there is considerable crop diversity. The principal exports are black tea, 

rubber, cocmm.t products and spices. In recent years basic industries have 

:i,?en develo;>ed, at first mainly in the public sector. In 1977 a change of 

gove~nt gave increased encouragement to the private sector and started 

to a~~:=-3Ct !:lward investment by tax holidays and other incentives. The 

a.ccom~:..:ig liberalisation of imports and financial transfers have improved 

t~e cl:.=aa~e f csr development but also led to a worsened balance of payments 

whic~ h.a.3 been exacerbated by increased world prices for oil and other 

essent:.al illlports. In consequence, capital for investment is now largely 

C.epeoden:: on :foreign grants and loans, leading to an increased debt ratio. 

Increases in domestic prices over the last few years have held back improve­

ments b living standards, especially for the large proportion of the working 

popu.la~ion engaged in agricultural production for which world prices have 

increased less than the prices of imports to Sri Lanka. Attempts to improve 

the balance of payments have led to diversi!icatiein into tourism and the 

e:rport of manpower, mainly domestic but also technical, to other countries, 

particula:ly to those in the Middle East. Home remittances from those 

working abroad contribute significantly to the balance of payments, but the 

loss, even temporarily, of those with teclmical skills has probably retarded 

industrial development. 

Other factors affecting the development of Sri Lankan industry have been 

J)oor efficiency due to inadequate investment in modern machinery and methods, 

low utilization of plant, loss of mukets through competition, and the 

inability of some managements to handle these problems, particularly in the 

public sector where previously sheltered monopolies have ended under the new 

policies. Another !actor which may have restricted growth and affected 

efficiency bas betkl shortage of electric power due to rising demand and 
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limited genti:a·ing capacity, particularly in times of drought because of' 

heavy dependeh~ on hydroelectric systems. Emergency remedies by the 

in&tallation 0f -as-turbine driven generators have been moderately successful 

but caused la.r~.:. i.ncreases in generating costs and hence in energy prices. 

However, seve:t::.:..l · 'ljor hydroelectric developments now in hand and planned 

for completicn over the next few years should improve the situation con­

siderably. ::ilthoug.11 increased consumer demand fro11 rising urban living 

standards i(.~d rural electrif'ication schemes ma.y of'fset considerably the 

gains i!l g9lla...-ating capacity. 

I:l some :.:i.c.us-trial sectors, despite labour costs lower than in many competing 

co~"1-=:.~s,. ::-::·ocbction costs have remained high and quality poor, resulting 

!:'! t~~ ~Jss o: export market opportunities and in diminished domestic sales. 

::i the ::..:;.~-;e= case this appears to have been due more to lower prices of 

i.:lpo~t3 -;:::a:::i. to better quality. The importance attached to low prices is 

n~t S'==-~.:..:tg in a low wage economy where consumers have not yet learned to 

j~dse ~~o<:3 on quality, reliability or style rather than on price. Limited 

p"'..C'ch.a.s:..::.g power also restricts domestic demand for those higher technology 

p~oductg which might find export markets also. To some extent, therefore, 

indust=.:...a.l o~gariizations have to aim either at the domestic market (low prices) 

o= at e::;iorts (quality) but cannot readily produce for both. 

'J:'he avai.la.bility of sufficient skilled workers and competent managers is 

a."lothe= ::..rlting factor. The education system appears to provide sufficient 

nu.:nbers o: gra.d~tes and less qualified staff, but there are at present 

L~adequa~e a..-:-angements either nationally or within industry to provide 

:;::-a.ctical t:ra.i.ning especially at the craftsman and teclmician level. 

Se•:eral current and planned programnes aim to remedy this. Rmagement 

~ducation is also receiving some attention but in this area there is no ready 

substitute for natural ability combined with long experience in a motivating 

environment, and hence remedial measures will be slow to take effect. 

Further problems for industry arise from the siting of somemnjor plants away 

from the main ~urces of ~heir raw materials. Those in the remoter locations 

suffer from high turnover in skilled staff who are in demand elsewhere and 

from high transport costs. Transport difficulties are increased by the 
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inadeqlJaeies of the national transport system, particularly neglect or 

roads whose construction and condition often fails to match the density or 

traffic ai::.d the weight or mod.em vehicles. The railways carry !ewer goods 

in bulk than their capacity would allow, and their further developmant as 

a service to industry bas been largely overlooked. Coastwise sea transport 

is lacking. 

Table l sets out some basic facts about the economy. The figures ~iven are 

drawn frolll several dif'ferent sources (K7 to Kil) and should be treated with 

rese=ve. !n general, the figures relate to 1981; current .figures may dif'fer 

considerably. 

-1 
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TABLE 1: Some facts about Sri Lanka 

I.and area 6 561 000 hectares 
Population 15 000 000 annual rate of increase 1.8% p.a. 

"Workf'orce 5 500 000 average wage SLR 700 per month 
Railways 1 435 km freight traffic 219m tonne. km p.a. 

Roads 27 000 km (of which 19 000 surfaced) 

Electrical ge:i'!r&ting capacity in 1981 500 MW 
in 1986 890 MW (forecast) 

Gross Domestic Product (GDP) SLR 78 500m 

::mma..1 rate of real growth 6% p.a. 

I:Ipo=ts SLR 35 250m 

Ex:ports SLR 20 600m (100%) 

i.!lcl'?lding Tea SLR 6 440m (31%) 

Textiles SLR 3 OOOm (15%) 

Rubber SIR 2 900m (14%) 

Coconut SLR 1 440m (7%) 

Tourism Sector (3% or GDP) SLR 2 500m 

1''.a.."'U!'acturing sector(l7% of GDP) SLR 13 700m 

Ag:dcul.tural Sector (29% of GDP) SLR 22 500m 

comprising the following principal crops: 

Crop Area (hectares) Annual Production (tonnes) 

•ooo •ooo 
Rice 688 2200 

Coconut 486 

Tea 245 188 

Rubber 225 124 

Manioc 42 328 

Chillies 36 32 

Maize 34 35 

Cow Pea 30 41 

Gingelly 29 18 

Green Gram 17 13 

Sugar Cane 15 24 

Tobacco 15 18 

Ground Mut 12 14 



k = thousand 

m = million 

Crop 

Red Onions 

Black Gram 

Others 

TOTAL 
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Area (hectares) 

•ooo 
12 

10 

149 
2020 

Annual Production (tonnes) 

'000 

110 

6 

SLR = Sri Lanka Rupee 

US $1 = SIR 22.80 in April 1983 

-1 
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B. Sri Lankan Industry 

A survey of industry was considered essential if its true measurement 

requirements were to be identified. Prior to the consultancy reported on 

here, the only known survey relevant to this objective was a postal 

questionnaire circulated in December 1979 by Mr. D.D. Kodagoda of the 

BCS (:<12). Of 70 addressees, some 25 replied, almost entirely in private 

industry. 6 firms said that they did not use measuring instruments; the 

balance of 19 replies, covering a wide range of light industry, can be 

analysed as f~llows (some firms had needs in more than one field of 

mea.sure:n~t) : 

:::.~~s.:..onal measurements 

?-=-ess·.:=41! and vacuum 

Ct~_e= mechanical measurements 

:::lect=ical 

~lectronic/radio-frequency 

Te~peratu=e 

Photometry 

~o::.s-::u=e 

14 
11 

6 

2 

6 

10 

l 

6 

2 

2 

2 

~ fu::ther study was made, therefore, in October and Novemb9r 1983 of a number 

~f orga.~izations, some being users of measuring instruments and others 

providers of measurement facilities. Their names, dates visited, and other 

details are given in Annex B. 

·Nnile the circumstances and particular problems of individual organizations 

were not the primary subject of this study, it is possible to form a general 

i~p=ession of the state of Sri La.nk~n industry a3 well a3 evaluating in more 

detail its need for metrological support. Some firms had well-organised (te 

systems, the majority did not. It was not unco!11T1on to find that preoccu­

pation with production volume prevented management from taking the steps 

necessary to raise quality, even though this would of itself have helped to 
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raise output by reducing defects and production hold-ups. Few firms adhered 

to Sri Lanka Standards, or to other national or international standards. 

Lack of investment in modern machinery and methods deprived many firms of 

potential cost savings through improved productivity as well as the means 

to raise quality to a competitive level. Nevertheless, in the best organi­

zations visited, energetic and able managers had been able to go a long way 

towards overcoming these difficulties. From the sample of organizations 

visited, it saemed that private industry had had more success than the state 

corporati~ns ~ attracting competent managers. 

Few of th? manufacturers visited provided any organized training for their 

workfo=ce; it is probable that greater attention to such training would 

assist i.~ i.~creasing both productivity and quality. There is perhaps a role 

for ::CS i.~ :providing on-site training in quality assurance, with the emphasis 

on motivation and practical aspects. Clearly, such courses would need to be 

tailored to particular industries. 

It may be noted here that, although Sri Lanka has adopted the metric system, 

some older equipment is graduated in other units, e.g. the technical units 

of force; some references to these can be found in the summaries of visits 

made (A!'..r.ex B). 

Most o: the manufacturing organizations visited were involved in continuous 

or quasi-continuous production processes, necessitating on-line measurement. 

~eighing and temperature meausrement were the two most common requirements. 

The latter frequently used thermocouple instruments, at temperatures from 

ambient up to about 1200° C. Pressure measurements up to about 10 bar, often 

of steam, a.~d electrical measurements were next in importance, the latter 

generally 3ncillary to other measurements where electrical transducers 

(e.g. thermocouples) were used. Vacuum measurements were rare. Dimensional 

measurements were more usually neces~ary in the ~ laboratory and in the 

maintenance of plant and machinery. However, hardness measurements were a 

critical requirement in several organizations. Minor requirements were for 

the measurement of force, pH and for photometry. '!'hese findings are in 

general agreement with those of ~he I:CS survey in 1979 (above), with the 

exception of dimensional measurements. These were probably considered more 

important in the earlier ~urvey hecause most respondents were concerned with 
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batch production or the manufacture of individual items. 

It was noted that few organization recognized the need for periodic cali­

bration of instruments used, often regarding this need as limited to those 

occasions when an instrument was repa.ired. In particular, many thermocouple 

installations were checked only by checking the electrical indi~ator, without 

recourse to temperature standards. Even where the need foY periodic cali­

bration on a planned basis was recognized by technical staff, it was rare for 

there to be any organizational arrangements for this. It is clear that any 

educational or publicity programme aimed at improving this situation has to 

be ~i=ec~~ p:-i!:iarily at higher management. The need for regular calibration 

of all i:::.strxnents should be stressed as pa.rt of training courses in quality 

!!la."'la~~:i-: an~ i..'l projects to improve product quality. 

It ~as ~o:ed. also that the availability of repair and maintenance facilities 

for rr:~ast:ring i:is·i;ruments was regarded as a problem area by- some firms. A 

defect:~ instrument was likely to be out of use for a considerable }leriod 

for lazk cf technical expertise to diagnose and rectify the fault or for 

lack of r?.placement parts. Few importing agents for manufacturers possess 

an.y tecr.:iical facilities for such repairs; distant manufacturers vary in 

their wiilingness to respond helpfully to enquiries from users. While BCS 

should not undertake to provide repair facilities, it should at least be able 

to verify performance following repair for those users who lack their own 

calibration facilities. It would be wise for the Sri Lanka Government to 

consider ~hether a central instrument repair and maintenance facility should 

be esta~l~shed, and also whether co-operative arrangements with other countries 

in the region could enable this to be effected more economically. 

Summary of findings and recommendations 

The present testing capabilities of BCS are not well known to Sri Lankan 

industry and ar~ consequently under-used. 

Few measuring instruments used by Sri J,ankan industry are regularly re-cali­

brated, some not at all; th~re is only limited awaren~ss of the need for this 

o~ of the hen~ficial effect thi3 could have on production efficiency and on 

quality control. 
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Competent and accessible maintenance and repair facilities for measuring 

instruments used in manufacture and in laboratories are lacking in Sri Lanka, 

thus putting the reliability of such instruments at a premium. 

The Sri Lanka Government should consider the establishment of a central 

instrument repair and maintenance organization and also explore the possi­

bility of making arrangements with other governments and organizations in the 

region (e.g. India, Malaysia, Singapore) for co-operation in the provision of 

such facilities. 
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c. Measurement resources in Sri Lanka 

Several organizations whioh might provide measurement and calibration 

services alongside BCS were visited (Annex B). The leading metrological 

organization is of course the Measurement Standards and Services Division 

of the Department of Internal '!'rade.(MSS). While MSS has a good range of 

standards and measuring equipment (Bl2), its legal metrology duties are 

necessarily the principal occupation for its-small staff. It is well set 

up for mass measurement and should be relied upon, with the support of 

regional weig!:its and measures staff, for the routine calibration of weights, 

weigh:.:lg 3a,chines and balances used. in Sri Lankan industry, including those 

e~ployee ;~ q-~ality control as well as those in use for trade. However, it 

is r.~t o:ea: •hether present staffing levels will prove sufficient to meet 

the de~d ~bat could arise, since weighing is a very common type of 

~easu=e~~~t in industry. FU.rther details of the measurement facilities of 

~SS, a~c a: some other organizations may be found in a Commonwealth Science 

Cou_~ci: =epa..-t (Kl3). 

Tracea~ility of measurements is of course necessary for consistency and for 

securing international agreement on test results. As the holder of the Jri 

Lan.~a ~ational standards of measurement, MSS must be the focal point for 

inte:::na~ional comparisons and for dissemination of the units of measurement 

with.L~ ~i Lanka. However, becadge of the limited resouces· of MSS, it is' 

conside=ed wise for other hlajor users of measurement, partic~larly R'.!S as a 

provide~ cf calibration sarvices to industry, to obtain direct links to other 

~ational laboratories by mea~s of certification of the calibration o~ their 

best standards and instruments. This could be a valuable back-up for MSS. 

?he CSL: has provided some measurement services to industry, and also to 

3::S. From the visit to the CSIR electrical laboratory (Bll), it was clear 

that at the present time staff shortages prevent such assistance to industry 

from being effective. It may be that a similar situation exists in the non­

electrical areas of CSIR activities. Thu9, although CSIR is quite well­

equipped, at least for. electrical measurements, it should not be relied upon 

to provide a routine calibration service. 

-1 
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Another electrical laboratory visit, to the CEB Meter Calibration 

I.aboratory (Bl7), was disappointing. It might have b&~n expected that 

this would be well equipped for power frequency (i.e. 50 Uz) measurements 

of current, voltage and energy, and perhaps power factor also, as well as 

for the calibration of energy meters and of current and voltage trans­

formers. Its present facilities are very limited and need extensive over­

haul in order to meet even CEB internal needs and to ensure an adequate 

level of conSU!Der protection. Since it appeared from discussions that the 

calibration of electricity meters falls outside the present remit of MSS, 

the arrange~ents do not provide for any independent monitoring of the CEB 

laborato:::-y's activities and competence. This laboratory cannot be expected 

to provide any assistance to industry at the present time. 

Only one university was visited; this was Moratuwa University, a primarily 

technological university, where several laboratories were seen (B5). On the 

whole, t::e3e possessed a good range of equipment, though some was q·1ite old 

(especially in the textile laboratory), and some not too well cared for. 

It is understood that the textile laboratory provides some testing services 

to indu3try, and that part or all of the fees charged are retained by the 

university staff concerned.as a supplement to their regular remuneration. 

It is the author's experience in the UK that educational institutions do not 

find it easy to provide a regular and hence effective service to industry by 

use of their technical facilities, partly because of the competing demands 

of teaching and research, and partly because of the pattern of terms and 

vacations. A further difficulty is that the access of inexperienced students 

to precision, sometimes delicate, equipment can be a hazard preventing the 

achievement of reliable results through undetected maladjustment or even 

damage. 

It is of course appropriate that any services provided to outside organizations 

should be paid for. To the author, it is surprising that the staff should 

receive additional remuneration for such work, since this could reduce the 

attention given to teaching activities. It would perhaps be better if such 

income were applied to improving facilities, e.g. in the case of the J'v!oratuwa 

University metrology laboratory, to provide proper stable mountings for the 

equipment. 

----1 
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It is suggested, therefore, that universitias and other educational 

institutions should not be relied upon to provide routine services to 

industry although their research e)tpertise could be of great help in 

solving quality problems. Where routine services ~ provided, however, 

this ought to be by the engagement of additional staff for the purpose and 

• be limited to those facilities unavailable from non-educational iRstitutions. 

With very fev exceptions (e.g. B6) the manufacturing organizations visited 

did not possess facilities likely to be suitable for assisting other firms. 

Often t!:ese facilities were barely adequate for the need of their owners. 

There i3 thus little opportl.Ulity for industry to meet its measurement needs 

fr~~ exi3ti.ng i.~ternal resources on a co-operative basis. It seems clear 

that the::-e is a substantial need in industry for good calibration facilities 

such a3 a=e p=oposed for BCS (see Chapter III). 

E'rom discu3sions, e.g. with the Chief Technical Adviser of a UNIDO project 

(SRL/79/054) to establish a Textile Training and Service Centre, and visits 

it beca.ne apparent that there is considerable potential for overlap between 

institutions in the public sect~r in providing testing and measure~e~t 

facili~ies. There appears to be no established mechanism for considering 

and for=ntlating policy in this area, either in government or among the insti­

tutions themselves. A few examples will serve to illustrate the potential 

difficulties. 

L~ the textile industry a major UNDP/UNIDO project aims at establishing the 

Textile ::Taining and Service Centre to serve the textile industry and help 

it to improve quality and productivity and to match its products to market 

needs. The initial phase of this project lies in the provision of training 

to those in industry, but a possible extension would add substantial tech­

nical facilities especially in providing quality testing equipment. There 

are alsc technical and training facilities in various educational insti­

tutions, such as the textile laboratory at Moratuwa University, pPrhaps also 

in CSIR, and the :SCS has bPen active in textile testing for some 7 years 

(Ch3pter III). Other facilities in the textile or garment area may exist or 

be in contempldtion. Clearly, a supportive tP.chnical institute for the 

industry can be a great help in improving production potential and quality. 

-1 
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Equally, the educational institutions should be able to provide some 

training for undergraduates intending to enter the industry. The BCS 

has a national role in the testing of products for conformance to standards 

and in the certification of such products. However, if all these institu­

tions, and perhaps others, are allowed to develop completely independently 

it may result in unnecessary duplication of some facilities and in competing 

requirements for skilled staff. 

Iu the r-..ibber industry the Rubber Research Institute is primarily concerned 

with the g=owing of rubber as an agricultural cror, though it presumably 

nas an i..~te=est in rubber processing also. The recently established IDB 

l~b0r~tc=.;r ~s to be concerned primarily with the processing and admixing of 

-::::,..·,; :::-'..:.·:~<;!= :m:t ·.rill also have an interest. in rubber-based products which 

·,;i:.l used. t::e processed rubber. Here again, CSIR and educational institu­

:i:-r.s !:lay a.'.!.so be involved. BCS does not at present have any testing 

f::,_0i:.i::.es ai.:led specifically at rubber materials or products but this could 

==acily :e regarded as within its remit. Ag-din, unco-ordinated development 

'.)f f.~::.:.:.ties could prove wasteful of resources through overlap in the 

roles '.)f ~ii'ferent organizations. 

~n the electrical field both M3S and CSIR possess good electrical standards 

t::ough ueither has adequate staff to fully utilize its equipment. The ICS, 

C8~ce=n~d with a wide range of electrical products such as lamps, motors, 

c~~le a..~d fitti.~gs, needs improved facilities for testing these and for the 

?:'-Wisicn of a calibration service for instruments in use in industry. 

·.-·r.ile t:-:-e!"e are eood relations between these bodies at the personal level, 

th~!"e is no ~echanism for ensuring that future co-operation remains effective. 

:n the view of the author, while no serioua overlaps exist at present, these 

,::ould readily arise as the Sri Lanka.n economy develops, and both money and 

?carce staff could be saved by the adoption of suitable means for formulating 

inter-institutional development policies in these and other areas. 

~;urir.1,:-:1.ry of findings a.nd recommendations 
ot:rer organizations in Sri I.a.n'.~a overlap, or have the potential to overlap 

and duplicate, some of the testing functions of BCS. However, there are no 

policy agreements between BCS and these organizations, and hence there is a 
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possibility of unnecessary duplication of facilities and concomitant waste 
of national resources. 

It follows that the Sri Lanka GOvernment should examine the roles and policies 

of all public bodies in Sri I.anka which have, or may develop, testing and 

measurement facilities and ensure that any overlap in role or responsibility 

should not lead to unnecessary duplication of facilities or to waste of 

national resources in men, money or equipment. This examination should 

include specialist institutes serving particular sectors of industry as well . 

as those wi~~ a role in education, training, standards and research. 

~:.~ C:y~:n ~:ectricity Board's testing station for electricity meters, which 

s~oul~ ~e t~e primary facility for electrical power/energy measurement and 

f~= ~~e·~alib=a.tion of instrument transformers, should be modernised and 

=e-e~~~;~ed so as to fulfil its function of ensuring an equitable basis for 

~ha.rg~ :cnsumers, including industrial organizations, for electrical energy 

sup?l~ec. This would complement the BCS electrical measurement facilities. 
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III. THE BURF.AU OF CEYLON STANDARDS 

A. Role, organization and testing facilities 

The role and organization of :OCS have been outlined in the introduction and 

are described and evaluated in more detail in the project document (Kl) and 

in an earlier report (K4). This chapter, therefore, will deal only with its 

testing facilities and activities and reconmendations•relating to the 

proposed nev laboratory building and the metrology: section. 

The present laboratory facilities are divided between two buildings about 

2 lo apa:t. l'he analytical, microbiological and mechanical testing 

laboratories are at 5, Galle Road, Colombo 6 and the electrical and textile 

laborato=ies at 618 2/1 Galle Road, Colombo 3. The ECS library, to which 

the laborato...-y staff need ready access, is in very cramped accommodation at 

yet a thL-d location, viz 53 Dhanaapala Mavatba, Colombo 3. The problems 

in this area of :ECS activities, as well as in many others, were highlighted 

in the ~S Corporate Plan for 1981-85 (Kl4). Remedial action on some of 

these matters is embraced by the present UNIDO-aided project, in particular 

the proYision of a new building to house the laboratories. A site for this 

building baa been acquired. It is the present intention of res management 

to have this bnilding ready for use during 1984 although building works had 

not been started bf December 1983. 

The Cor;>orat• Plan envisaged the establishment of metrological services to 

industry and the draft new Act (K3) duly includes as an object 

"to make arrangements or provide facilities for the 

testing and calibration of precision instruments, 

gaugea and scientific appuatus, and for the isaue of 

certificate• in regard thereto aa to comply with the 

required. standards;" 

In passing, it may be queried whether the last rev words of this sub-clause 

"as to comply ••• standards" are neceasary; it seems to the author that 

they could be conatrued iD an undesirably restrictive maimer as referring 

-1 
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to formal Sri Lanka Standards only, whereas calibrati~n is frequently 

performed to the manuf'acturer•s specification. 

An intemal note by Mr. D.D. Kodagod.a, dated 5 June 1980, made proposals 

for the development of a metrology and calibration section of solJl8 200m.2 

with a staff of 9 and specified a range of dimensional measuring equipment 

some of which baa since been procured. This note commented that the present 

laboratory buildings were not suitable to house the proposed metrology 

section; this rtev was endorsed in the Corporate Plan. In consequence, 

accozoda~icm for the proposed metrology and. calibration section is 
included in tbe plans for the new building. 

A su....-vey or ::CS testing facilities vaa made in order to assess calibration 

requi=ements for testing e4uipment so that it operates to the required level 
of accuracy: 

Textile laboratory (Mr. D.S.D. Liyanaarachchi}: 

a) Tensile tester {J .J. Lloyd T5002 Grade A, acquired April 1983). 
Equipped for 3 of 4 ranges, viz 5, 50, 5 000 N; load cell for 

500 N range had. yet to be obtained. Used principally on 80/20 . 
and 65/35 polyester/cotton, also nylon yarns for fishing nets 

and oD coir fibre. Occasional tests OD electric cable insulation 

and on conductors up to 2.56 DD dia. 

b) Banting strength tester {JSMa Heal & Co Ltd. model lllA). 

c) Pibre bundle strength tester {Textest {Switzerland~ model RMl.03). 

d) Single JIU"D strength tester {Goodbrand & Co Ltd. model 23). 

e) Quadrant balance ( Goodbrand & Co Ltd.). 

f) Electronic balance {Oertling Ltd. model R20). 

g) Projection microscope (Optical Works Ltd.). 
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h) Light fastness tester {James Heal & Co Ltd. model 225 ). 

j) Tintometer. 

k) pH meter. 

1) Incubator (James Heal & Co Ltd.). 

In addition to the above there are a number of other specialized instruments 

most of wb.ich give test results assessed subjectively rather than by mea­

s~emen';. Additional items are required if the laboratory is to be equipped 

to cov--r !"nlly all the tests called for in existing Sri Lanka Standards 

a:;:plica;Ll.a to textiles. Advice was sought from the Chief' Technical Adviser 

(:"':. J. ··foolfenden) of the UNIDO project {SRI/79/054) to establish a Textile 

':'raini.:lg and Service Centre who advised on relative priorities for additional 

equipment considered necessary. He also comented on the possible overlap 

~et•een various institutions concerned with textiles, discussed in Chapter 

II. 

Electrical laboratory {Mr. G. Ga.negoda): 

This laboratory possesses a considerable number of electrical instruments 

which require regalar calibration. They are SW1111arized below: 

a) de instruments - analogue meters of class 0.5 from O.lmA to 30A 

fsd, from 0.3V to lOOOV fsd, also class 2.5 within these ranges. 

b) a.c instruments - analogue meters of class 0.5 from lOOllA to 50A 

fsd, from 75V to 750V fsd, from 30~ to 1200W, also class 2.5 

within these ranges and a recording instrument with ranges up 

to 260V or 300A fsd. 

c) Resistance bridge• (Kelvin, Wheatstone) and standard resistors 

from 1 ohm ± 0.01% to 11 111 ohm, also insulation testers to 

lOOM obi at 500V nominal. 
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d) A universal impedance bridge and another on order {error about 

0.05%) and capacitance boxes of inferior accuracy. 

e) Multimeters and oscilloscopes, the best of the former (Hewlett­

Packard 3466A) having ranges from 20mV to 1200V and from 20C)d 

to 2A de, from 200nV to 1200V and from 20Cf! to 2A ac, from 

20 ohm to 20M ohm, with errors as low as 0.05%. 

f) Various power supplies, variable transformers, and a high voltage 

test set to 30kV de. 

g) "Elect:.-onic instruments (on order) including a frequency counter 

(Ma--::oni- Instmments 2432A) signal generator (Marconi Instruments 

2013), function generator (Hewlett-Packard 3312A), distortion 

!"actor meter (Marconi Instruments 2331A), rf millivoltmetei: 

(~ell TMB), af power meter (Farnell 2085). 

h) Anemometer (Griffin and George P4) for measuring ceiling fan 

i>erformance, stroboscope, and a digital tachometer (on order). 

A numbe: of additional instruments are needed to cover the tests ca_lled for 

in exi.s-:ing Sr'i Lanka Standards, e.g. for photometric measurements of elec­

tric l..aa?s· It was noted that some of the items listed above could form 

the mic!.eus of the el!"ctrical standards and instruments needed for the new 

met!'oloq la'bo--.oatory; these are listed in Annex D along with others 

=equi::ed. 

Analytical laboratory (Ml"a.s. Peiris): 

This laboratory covers general analy'dcal work (chemicals, metals, trace 

elements) and also the testing of foods. An attached microbiological 

laboratory covers some of the food tests. The principal equiPl!lent needing 

calibration includes: 

a) Double-beam spectrophotometer (Perkin Elmer 124). 

b) Atomic absorption spectrophotometer (Varian AA1275). 
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c} Refractometer {Bellingham and Stanley 60/RD). 

d) Polarimeter (Schmidt Haensch Lippich model 14170). 

e} Tvo viscometers {Brookfield RVT, Stanhope-Seta Redwood no.l). 

f) Two pH meters {:Beckman Orion 55-S). 

g) Elect=onic balances (Stanton, Mettler). 

h) Various test sieves. 

j) ':'"ner.aoaeters fitted to water baths, incubators, ovens and 

furnaces. 

k) Pressure and vacuum gauges. 

Mechanical laboratorz 

'!'his laboratory possesses a range of micrometers, calipers, he~gbt and depth 

gauges, bore gauges, thread gauges, etc., and the following items: 

. 
a) Goige blocks, grade l to ~ 4311,. set ef 41 {Yorkshire Precision 

Gauge• Ltd.,. 

b) Gauge blocks, grade 2 to ES 4311, set of 88 {Verdict Gauges Ltd.). 

c) ~-checker, 4 ranges± 3pm .to± 300pm {an electronic comparator) 

{Mitutoyo 519-130?). 

d) Optical nats, 45mm and 60llll dia. (Mitutoyo 158-118 and 158-119). 

e) Optical parallels, 2 sets of 4, for checking micrometers 25111111 and 

50nm (Mitutoyo 157-903 and 157-904). 

f) Electronic level (Rank Taylor Hobson Talyvel 2). 
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g) Impact tester {Avery Denison). 

h) Compression testing machine 2MN (Avery Denison), primarily for 

crushing tests on concrete specimen8. 

j) Universal testing machine 5000kgf {Avery Denison) for tensile and 

compression tests. 

k) ~f'ile projector {Mitutoyo PV-600). 

1) 3ala:nces: 160g (Mettler H54) 
1610g (Welch Scientific Co) 

-250kg (Avery 3901AAG) 

m) Lov!bond Tintometer type D (Tintometer Ltd.). 

n) Eardness testing machine for Brinell, Rockwell B and C and 

Vickers scales, with Rockwell test blocks. 

p) Microbardness tester for Vickers and Knopp scales (Leitz Miniload 

060-366.012) with test blocks. 

Of the above items, a to r, and p might' more appropriately be transferred 

to the c.gw metrology laboratory. Other items have been obtained, but were 

received damaged by corrosion; replacement or repair is awaited. These 

were a large cast iron surface table, precision rollers, and a sine bar. 

The present acco111Dodation for this laboratory is ill-lit and provides a far 

from satisfactory environment for even routine dimensional measurement. As 

no records of relative lnunidity are kept, it is difficult to judge whether· 

there is a risk of corrosion of the equipment; this is likely if the 

humidity exceeds 70% RH. Once rusted,ma?J1' of these items will be useless. 

General 

There are at present no facilities for the measurement of pressure or 

temperature, other than the gauges and thermometers built into testing 

equipment. In consequence, such instruments are not normally recalibrated. 
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The laboratories make no use of certified. reference materials, other than 

hardness blocks, :for checking analytical and other instruments. This 

should be furt:Cer considered, since CRM's are sometimes more suitable than 

direct ~easurement ofcn instrument's performance cha.racteristics. 

During visits to the :OOS laboratories, and subsequently, a number of cali­

bration and other problems connected. with the testing equipment were 

discussed and solutions suggested. From these discussions it was apparent 

that, altbo~ many of the staff lacked experience in the field, they were 

keen to lea....-n and improve their methods and facilities. Purpose-built 

laboratories should prove a considerable boost to 1110rale and efficiency. 

c: so:ne '500 S::-i La.Ilka Standards published, most of the tests called for in 

a~~t 2JO can be carried out by the laboratories, also some tests to inter­

national (:::3::: and ISO) and national (e.g. Bl, AST.M) standards. A breakdown 
'Jy fie:i ~s given: 

laboratorv 

Textile 

Electrical 

Ana.lyt ical 

!'!echanical 

TOTALS 

Number of stan~ds 

Can be fully Can be partly 

tested tested 

19 8 

10 11 

n/a n/a 
.I 

94 
202 -

Insufficient 

facilities for 

useful tests 

4 
n/a 

2 

T 

~he above atandards include those specifying methods of t2st as well' as 

product standards but exclude codez:1 of practice and the like. They also 

exclude food standards. While the figures appear to show fairly wide 

coverage, it must be borne in mind that Sri Lanka Standards published to 

date represent only a small fraction of those applicable to the whole 

range of national products, many of which have yet to be prepared and 

published. In developed countries the number of established standards may 

exceed 10 000, so the scope for future expansion of both standards and 

means for testing materials and products in conformance with the standards 
is considerable. 
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Sub-contracted. testing 

At present, some tests are sub-contracted. to other institutes, e.g. CSIR, 

for lack of facilities in BCS. In a country la.eking in technical resources 

this is of course a sensible and economic way to proceed. However, this 

delegation of responsibility has no formal basis, so that BCS does not 

control the testing and the presentation of results even though any sub­

sequent certification, i.e. the award of the SLS mark for a product, remains 

a !CS responsibility. These arrangements sould be formalized by the esta­

blishmen~ of a testing laboratory accreditation scheme operated by ~s. 

s~c~ a sc!:eme should follow the guidelines in ISO Guide 25 and comna.nd 

of~ic~a: =9Cognition by the Sri Lanka Government. Sub-contracting of testing 

s~o:L.c be l.illited to those laboratories which bad been assessed and found to 

me~t the =elava.nt criteria. A corollary is that BCS laboratories should 

themsel~s :neet the same criteria. 

A num~~ of countries already have such accreditation schemes in operation, 

many of them on a national basis. In some of these countries they provide 

a suitable mean& of discharging governmental responsibilities for safety, 

consume= protection, protection of the environment as well as demonstrating 

confo::=:aa.;ice to standards.· Such a scheme would also help in meeting the 

requirements of the GATT Standards Code. It is therefore suggested that a 

broad-based national scheme should be considered, serving all these needs. 

Eoweve=, a scheme to cover BCS sub-contracting is essential in any case even 

ii' a. na.-:iona.l scheme is deferred, 

BCS sta.!f a.=e already giving consideration to an accreditation scheme, how 

it might be administered and organized, and to the basic criteria which 

laboratories assessed under the scheme should be required to meet. Attention 

has been drawn to certain other ·schemes with a view to adapting their 

methodology to ~S needs. These are: 

a) The National Association of Testing Authorities (NATA) - Australia. 

b) The Testing La.boratory Registration Council (TELAHC) of New 

Zealand. 
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c) The National Testing Laboratory Accreditation Scheme (NATI.AS) 

- UK. 

To extend its knowledge of such schemes, and to develop contacts with 

those ccncerned in other countries, the 'BCS should be represented at the 

specialized annual conference, the International Laborat~ry Accreditation 

Conference (ILAC). IL.\C 84 is to be held in London (UIC) in October 1984. 

Findings and ~ecommendations 

Althoug!i handicapped by unsuitable accoill'llodation, inadequate equipment and 

too few experienced statf, the laboratory Services Division of the BCS is 

active and the staff are keen to develop its work on a sound technological 

base. 

Given teclmical help and encouragement, and adequate funding, the Division 

could ~eet 'lllGny of the testing needs for product certification and become a 

centre of expertise in testing and calibration of considerable help to Sri 

Lankan industry. 

Although !CS sub-contracts some testing to other organizations, no formal 

basis has yet been establishe~; cons~quently, technical control is lacking 

thus hazarding the reliab~lity and credibility of the tests. 

A scheme for the accreditation of testing laboratories should be established 

to for.ualize and control the arrangements under which ~S sub-contracts 

testing {or calibration) work to other organizations. This scheme should 

follow guidelines already established (K6) and use methodology based on 

that adopted by such schemes in other countries, e.g. NATA (Australia), 

TELARC {New Zealand), NATI.AS (UK). When implemented, it could be extended 

to place additional testing (and hence certification) facilities at the 

disposal of BCS. 

The above-mentioned accreditation scheme for testing laboratories should 

be considered by the Sri Lanka Government as the potential basis of a 

national scheme which could secure international acceptance within the 
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framework of the CATT Standards Code and the recommendations developed 

by !LAC and ISO so as to enhance the export potential of Sri Lankan 

industry by diminishing baxriers to trade connected with product testing 

and its acceptability. .Ar=a.ngements should be made for Sri Lanka to 

participate in the annual !LAC meetings. 
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B. The Metrology Section of JCS 

l. Purpose 

The Metrology Section to be established within the B::S laboratory Services 

Division should have the following objectives: 

a) To provide general measurement support and advice to the laboratory 

Services Divisi~~ and, when called upon, to other Divisions of ECS; 

b) To establish and maintain reference standards for all measurements 

ca...-ried out within BCS; 

c) To ~et up and operate a calillr:ition system that will ensure that 

all :11easurements made in the course of tests or in the metrology 

la.0o.!"a.tory are reliable, of known accuracy, and traceable to 

r..a.tional or international standards; 

c) :n_appropriate ~ases, to utilize certified reference materials for 

the verification of the performance of testing equipment and 

methods that cannot readily be calibrate~ by objective measurements; 

e) To provide a calibration service to industrial and other users of 

measuring instruments, issuing calibration certificates, and 

advising on industrial measuring problems; 

f) To co-operate with other institutes providing measurement services, 

parti=ularly the Measurement standards and Services Division of the 

Department of Internal Trade; 

g) As appropriate, and in liaison with MSS, to co-operate with metro­

logical institutes in other countries in the region, particularly 

in the maintenance of standards, their intercomparison, and in 

the training of metrologists; 

h) To prepare, maintain, and publish in appropriate form, a schedule 

of measurements, with ranges and accuracy, that can be made by the 

Metrology Section. 
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In furtherance of (a) above, the Metrology Section should assist in the 

selection and monitoring of sub-contractors who test on behalf of BCS, and 

in the assessment of their measurement capability under a formal laboratory 

accreditation scheme, if' and when established. 

It is suggested that the calibration system, (c} above, should follow the 

guidelines in BS 5781, Parts 1 and 2, (Kl5) interpreted to suit Sri Lanka 

conditions. 

In prov:.d••g an external calibration service, (e} above, care should be taken 

to ens-.L-e t!:at only instruments in proper working condition are accepted for 

calib=a~~~, that they are properly stored, handled and packed for return 

after ca.:.:."tl~":ion, having regard to their vulnerability. Thus appropriate 

a..d:nin.is~~ive arrangements and storage accommodation are required for this 

se::::-vice. •~e=eas the calibration of equipment used in BCS laboratories 

(loca-:ae .:.:i the same building) will not generate the same requirements for 

sto"":"~~. etc. 

• 

2. ~ 

F.avL~g rega:d to the respective needs of the BCS testing laboratories and of 

indust:y, it is possible to specify in general terms the range of measurements 

for whic~ the ~etrology Section should possess facilities and skills, and to 

outline the additional measurement needs which may arise in future. The 

follo~i=g a.re those measurements for which the metrology laboratory should 

be equipped initially: 

a) ~lectrical measurements at de and at low frequencies (up to 

about 1 kHz); 

b) Mechanical measurements, viz dimensions, angle, form, surface 

finish, ha.rdnesa, force, pressure; 

c) Temperature measurements over the range -40°c to +1500°c, but 

excluding radiometry; 

d) Photometry - total light output of tungsten filament lamps and 

illumination levels only; 

-1 
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e) Reference materials - utilizing certified reference materials- to 

check spectrophotometers, viscometers, hardness testing machines, 

pH meters, etc. 

The detailed ~~uipment requirements are dealt with later in this section of 

the report. 

A number of other fields of measurement are not considered essential at 

present bnt should be considered from time to time for extending the scope 

of the M@'='ology Section. These fields arelisted below, with comments: 

a) -=:lect=ical measurements at high frequencies, also pulse measure­

ments. These arise principally in telecommuncations and broad­

casting (sound and television), but also in radar, navigation, 

time~~ping, computers, digital electronics, some medical 

e~uipment and also in the measurement of electrical interference. 

b) Acoustic measurements and vibration. These arise in telecom­

munications, broadcasting, medical audiometry, environmental 

noise measurement, the measurement of acceleration and impact, 

seismology, and in the monitoring of ma.chine performance and in 

the tracing of defects. 

c) The generation of forces by force standard machines. These 

ma.chines,which may be dead-weight machines (i.e. operated by 

known masses) or lever or cydrauhc machines, are necessary if 

load cells or proving rings a.re to be calibrated. However, these 

are expensive, requiring considerable space. Until they can be 

provided, it will be necessary for force measuring devices used 

for calibrating testing machines to be recalibrated at national 

laboratories in other countries (e.g. NPL (India), NFL (me), NML 

(Australia)). 

d) Radiometr;, e.g. optical pyrometry. Few optical pyrometers are 

at present used by Sri Lankan industry, reliance for the 

measurement of furnace temperatures being placed on thermo­

couples. However, optical pyrometers have distinct advantages 
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for some purposes, particularly because they provide a non-contact 

method and can be used to measure temperature distributions; their 

use can therefore be expected to grow as industry develops. 

e) Photometry of' fluorescent lamps. While the light output of tungsten 

filament lamps can be measured with relatively compact apparatus, 

i.e. in an integrating sphere of about lm diameter, larger f'acilities 

are necessary for fluorescent lamps which may be up to 2.5m long 

(nominal 80 W lamp). At present these lamps are not manufactured 

f) ~ea.su...-e!llents on optical systems, e.g. lenses, f'ilters. Optical 

coJIPOilents are not manufactured in Sri Lanka; moreover, MSS and 

C3~ both possess optical benches and should be able to undertake 

SOille m9aSurements. The more sophisticated measurements, e.g. of 

optical transfer function, require very costly apparatus. 

g) Colorimetry. In a well-developed textile industry, as well as in 

the manufacture of dyes, paints, wall tiles, etc., the measurement 

of colour is of considerable importance in maintaining consistency 

2..'"ld quality. At present, these industries in Sri Lanka make little 

use of colour measurement, limiting this in most cases to subjective 

visual matching of samples to a reference specimen. Good colour 

measurement equipment, and reference standards, is costly but should 

be a priority area for extension of BCS facilities. 

h) i1ea.surements of mass, volume and density. Measurements of mass and 

volume are pre-eminent in legal metroloBY• MSS and its subsidiary 

district off ices are well equipped for these and should be capable 

of meeting industry's needs as well as those necessary for consumer 

protection. Density measurements are less commonly necessary in 

legal metrology but are usually carried out by hydrostatic weighing 

or the use of hydrometers, density bottles and calibrated floats, 

all of which can be calibrated by weighing methods. Because of the 

availability of MSS facilities, such measurements within .1£S and in 

industry can be related to MSS standards and calibrations and the 

~S Metrology Section need not provide these facilities although it 

-~1 
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should organize and oversee the calibration arrangements for 

OCS equipment. 

j) Flow measurements. These are currently necessary in industry 

but the provision of calibration facilities to cover a wide 

range of £low rates and fluids is costly and requires considerable 

space. To some extent, flow meters can be calibrated by the use 

of weighing methods and calibrated tanks and timing devices. 

Needs in this area should be kept under close review. 

k) ~ea.surements of time and frequency. Relatively inaccurate 

:::ie:u;urements of these are coumonly required in th~ course 0£ 

';es~s; for this purpose ordinary watches or quartz clocks are 

~ne::ally adequate. A check should be maintained on the need 

=~= ~ore precise measurements. It may be noted that MSS has 

:a.cilities for receiving standard frequency transmissions and 

tilne signals which could be used to calibrate digital frequency 

~eters and electronic timers. 

3. mvL~n:nent 

The en~::-on:nen';al requirements for the metrology laboratory are determined 

by the nature and accuracy of measurements to be made, as set out above. 

Close control of temperature is particularly necessary for dimensional and 

electri~l measurements, and stable temperatures for most other measurements 

e~visag9d. Control of humidity is also necessary, but principally as pro­

tection for t~e equipment employed and to provide comfortable working 

conditions. Cleanliness is especially important for dimensional measurements, 

and for some others, necessitating filtering of incoming air as well as the 

adoption of interior surfaces and finishes for the laboratory.that would 

avoid trapping dust. 

The choice of tempe:mture for the laboratory has to be a compromise. A 

choice close to ambient would require least energy for the air conditioning 

plant; slightly higher than ambient, requiring heating of incoming air, is 

cheaper than a temperature a similar amount below ambient, which requires 

cooling (using more energy because cooling plant is less efficient}. A 
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temperature close to or a little below ambient is likely to be more comfor­

table for staff than one above ambient or well below. On the other hand, 

established practice in other countries is based on 20°c for dimensional 

measurements (ISO Recommendation) and on 20°c or 23°c for electrical 

measurements (e.g. UK and USA practice respectively). Thus instruments 

calibrated in other countries are likely to be calibrated at these tem­

peratures and ought therefore to be used at the temperature of calibration. 

However, measuring instruments calibrated for other organizations in Sri 

Lanka, and for the BCS testing laboratories, are likely to be used in 

a.Jlbient ~eir,:ie::-atures of around 27 to 30°c, and ought to be calibrated at 

the t~~?i!--a:;u=e of intended use. 

~a7i_~g =~~i ~o technical requirements and cost implications, a draft 

S?eci:i~a~:.on (Annex C) was prepared; reference was made to a number of 

cocn.:ne~~s :~= g-~idance (Kl6 to K24). It will be noted that the chosen 

~~m?e=~-:::._-e :.s 27°c, close to ambient in Colombo and to ambient temperatures 

else;r~e=e ~ Sri Lanka, with the exception of the central massif (the Hill 

Cou.11-t::-;) •:ii.ch contains little industry apart from the cultivation of tea 

a.,d ot~e= agricultural products. Account has been1aken in the specification 

of the ?=opos~d layout (see below) and partitioning of th~ laboratory .area. 

4. Facil!.ties 

Ce=tain metrological equipment that the laboratory will use is sensitive 

to vic=a~ion and should therefore be isolated from the building or floor. 

T~..is r~~!.re!ltent has been included in Annex C and the particular equipment 

concer.ied. is identified in Annex E. 

For the te!!!pe=ature measurement facilities, water supplies and drainage 

will be necessa...-.oy, also possibly a compressed air supply for the ice­

making equipment~ :Because of thermal effects, these facilities should be 

sepa:t·ated from those for other measurements. Any compressor for supplying 

compressed air, and the ice-making equipment, should be located outside the 

laboratory area, to avoid contaminating the laboratory atmosphere with oil 

vapour or dust. 

-1 
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The electrical measuring equipment, and electrical apparatus used .for other 

measurements, may be susceptible to electrical interference. Sources or 

such interference (e.g. coDDUtator motors, electric welding equipment) 

should be remote from the metrology laboratory. Checks should be made to 

ensure that interference is not affecting measurements. Certain electrical 

instruments should be supplied from voltage-stabilized ma.ins. Stabilizers 

for this purpose should not be of the step type, as they are often inef.fective 

for this purpose and may themselves generate interference. The mains supply 

voltage should be monitored. Although fluorescent lamps are recoimDended 

for gene~l Eghting, care should be taken to check that they do not produce 

electrical inte::.-ference. If so, an earthed wire gauze screen surrounding the 

li~~ fitti:lg may eliminate this although of course this will reduce illu­

mina~io~ also. An earth connection; separate from that associated with the 

electrical po•er system, should be provided for the electrical measurement 

area and ca.re should be taken to avoid earth circuit loops which may intro­

duce inte::.-ference or power frequency voltages through circulating currents. 

Proper storage facilities are essential for equipment not in current use, 

especially for standard$. Cupboards are better than open shelves. Unpro­

tected steel items such as gauges should be wrapped in protective paper. 

Delicate items should normally be stored in foam-lined boxes. Good storage 

facilities are also necessary for equipment awaiting calibration or despatch 

after calibration. 

The laborato::-y should be equipped with sufficient solid benches with working 

surfaces covered with melamine sheet for cleanliness. Paperwork, apart from 

the actual recording of results, should be done outside the laboratory, as 

paper lint and debris are undesirable in the laboritory. Similarly, food 

and drink should not be introduced into the laboratory; there should be 

no smoking. Entry to the laboratory should be via an airlock, and access 

restricted to the laboratory staff, the door being locked when they a.re not 

present. Visitors and cleaners should be strictly supervised to protect the 

integrity of apparatus and to ensure cleanliness of the environment. A so­

called "tacky" doormat at the entrance, to remove dust from the soles of 

shoes, is advantageous, as is also the routine use of laboratory coats of 

lint-free material. 

l 
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5. Layoi::. 

The laboratory layout proposed in the building plans appears well-chosen; a 

sketch is included in Annex C, shoving how the area should be sub-divided. 

The possible need for space for future expansion was discussed with 

Dr. G.M.S. de Silva (as, of course, were most of the details discussed in 

this section of the report). It is possible that adjoining accommodation 

might be taken over for less accurate work, retaining the initial accom­

modation for more precise requirements. 

To ensu=e tba~ the most demanding measurements, i.e. dimensional and some 

elect::-ica:::. measurements, are provided with a suitable environment, inclu­

d.i..~ "::::.~ :owe=- temperatures (20°c or 23°c) which are the international 

no::-::i, an ..... ..,er laboratory, separated by a light, thermally-insulated, 

pa=titi.::i:: from the main laboratory, is proposed. Similarly, the area to 

be u.sec :~r teaperature work, where a fair amount of heat may be generated, 

shoult be pa=titioned off. 

The proposed entrance lobby provides an air lock for access,and storage 

accc111r.10C3.~ion for equipment and records. The inner and outer doors should 

not be o:;>en simultaneously to avoid ingress of dirt or disturbing temperature 

control. 

6. 3taf: 

~he work-load for the Metrology Section is not easy to forecast. The staff 

will neec to :possess a wide range of skills and each person will need to 

spe~iali=e in a particular area. In terms of man-hours, it is probable 

that 2 people would suffice for calibration of BCS testing equipment, but 

the spread of skills requires 3 or 4 people. The proposed calibration 

service will, if successful, grow gradually from a very low work-load(apart 

from marketing effort) to occupy perhaps 6 or more people. On average, each 

could calibrate upwards of 100 instruments a year. 

An initial 4 staff, including the Head of the Section, is reco111Dended. 

Relevant specializations a.re: 

a) Electrical measurement 

b) Dimensional measurements 
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c) Temperature measurement 

Given appropriate academic ability, and with suitable practical training, 

they could be expected to cover the range of measurements suggested in the 

first paragraph of sub-section 2 (Scope), above. The Head of the Section, 

and at least one other, should be graduates of some years' relevant post­

graduate experience. In addition to these 4 people, a laboratory attendant, 

responsible for the care and cleaning of the laboratory and its equipment, 

would be des•:.-a.ble. 

a) ~ect=ical measurements: 

~~= =etrology laboratory needs reference standards for voltage, 

~~sistance and reactance together with apparatus for the cali-

2::ation of measuring instruments, and suitable power supplies. 

J<.itline specifications for procurement are given in Annex D 

(items 1 to 18), which also includes a list of equipment already 

held, or on order, whichEhould be transferred to the Metrology 

3ection (items 19 to 25). 

b) ?-!echa.:lical measurements: 

3::S already possesses a wide range of ordinary micrometers and 

~uges of various types. These will need to be added to from 

time to time as new requirements arise. However, the recom­

mendations made here do not include these and are confined to 

!!'.ajar items. A list is given in Annex E. 

Two surface plates are included; the cast iron plate received 

damaged and awaiting repair or ~eplacement is of lower grade and 

could be retained for general use in the mechanical testing 

laboratory, as will most of the micrometers and gauges. However, 

the sine bar and precision rollers, also received damaged, should 

be held by the Metrology Section after replacement. 
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Delivery of all the items listed in Annex E should be deferred 

until after the new laboratory has been completed and has been in 

use for at least 2 months so that a:ny teething trouble3 with the 

accoomodation or air conditioning have been cured before the 

equipment is unpacked. This suggestion is ma.de because of the 

susceptibility of many items to corrosion if the relative humidity 

rises above 65%, and the ease with which working surfaces etc., can 

be damaged by dust or careless handling. On present assumptions, 

delivery should be scheduled for the first quarter of 1985. 

Suggested suppliers are given (addresses being omitted for brevity) 

fc:= cost items. The reconmendations are based on a technical 

r:?c:=t (K24) of British origin and partly on a BIML publication 

(K32). There are many standards (e.g. ISO, BS) relevant to 

mecha~ical measurements which should be studied by the staff of 

tte Metrology Section; some other useful references are given {K25 

to !<:31). 

Apparatus for the assessment of h3rdness and for the measurement 

of force, pressure and some other measurands occasionally regarded 

as "mechanical" is dealt with at d) below and is listed in Annex G. 

c) Thermal measurements: 

At present, ~S has no temperature standards although temperature 

measurements are necessary in almost every test carried out in the 

laboratory Services Division. Some of the thermometers at present 

in use are not sufficiently accurate. The list of standards and 

other equipment reco111Dended {Annex F) therefore includes at item 1 

a range of suitable thermometers for general use. However, at 

least one of each (i.e. those independently calibrated) should be 

retained in the metrology laboratory for use as working standards. 

Any lost or damaged should be promptly replaced (liquid-in-glass 

thermometers have to be considered expendable) and the range 

should be extended to match needs. 

--1 
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Thermocouples recoDDended {item 2) have been limited to Type B 

as Types K and T are already on order for res. :Because it is 

advantageous to reduce variety as far as possible, the digital 

voltmeters (item 5) could be identical to that specified at 

Annex D item 13 except for the improved accuracy specified. 

However, for thermocouple calibration only de measurements are 

necessary, so suitable instruments may be available at lower 

cost. 

The ?:IUlti-point recorders are intended for use, primarily as 

e:ivi.ronmental monitors, throughout the testing laboratories. 

One will be required in the metrology laboratory, one should be 

kept as a spare, the other four being deployed elsewhere. It 

would be advantageous if these can be operated with humidity 

pro~s also, t:tms permitting recording of both relative humidity 

and temperature on the same instrument. 

On the present assumption that the new laboratory building will 

be ready for occupation {including all services, laboratory fur­

niture, etc.) in December 1984, it would be wise to schedule 

delivery of all the above items for the last quarter {Octobe:r­

December) of 1984, or even the first quarter of 1985. This will 

avoid unnecessary storage, unpacking, repacking and removal of 

the equipment, some of which is easily damaged,and ensure that any 

guarantee (warranty) period does not comnence before the equipment 

can be put into use. 

Suggested suppliers, with addresses, are given for most items in 

Annex F. The equipment reco111Dendations,aid the suppliers suggested, 

are largely based on a teclmical report (K33) of British origin. 

For most items there will of course be suitable suppliers in 

countries other than UK. 

The same report (K33) also contains a useful bibliography; the more 

important, which should be accessible to the staff of the Metrology 

Section, are listed {K34 to K42). In addition, there are a number 

of highly relevant ISO, British and American (ASTM) standard9 which 

are relevant. 
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d) Other measurements: 

Force: While it is considered too costly, both in equipment and 

acco1I1Dodation, to provide means for the generation of accurately 

knolill forces, there is a widespread need in industry, as well as 

within res, for the calibration of testing ma.chines. Equipment 

is therefore recommended (Annex G) for such measurements; re­

c~libration every two years in a national measurement laboratory 

(e.g. NPL (U!C)) will be necessary (K43 and K44). 

Pressure: In general, current needs for pressure measurement in 

Sri Lanka do not demand great accuracy, and a.re mainly limited to 

~es3Ures less than lMPa (= 10 bar) in air, water or oil. B:l.ro­

metric pressures are ma.inly of interest to meteorologists and 

those concerned with pressure-operated altimeters. There is only 

a minor requirement for calibration of industrial vacuum gauges. 

Recommended equipment is listed in Annex G; it should be noted 

that the calibration of a dead-weight tester is dependent on the 

local value of g (the acceleration due to gravity) which should be 

quoted when ordering. The pressure test bench will require a 

supply of dry nitrogen for flushing pressure systems; distilled 

or de-ionized water will also be required (also required for ice­

making and water baths for temperature calibrations - see Annex F). 

F.a.rdness: For reliable tests on metals, it is desirable to replace 

the existing Frank hardness tester in the :SCS mechanical testing 

laboratory with a modern one of improved performance. It should 

cover Brinell, Rockwell B & C and Vickers HV30 scales, and be 

supported by a good range of hardness test blocks (BCS already 

has a small range). Relevant standards for hardness tests, which 

should be carefully studied, are listed in Annex K (K45 to KSO). 
An outline specification for the replacement machine, which should 

be capable of making tests in accordance with these standards, is 

given in Annex G. The existing machine can be retained for routine 

test work in the mechanical testing laboratory, subject to regular 

checks on its perfomance. These can be made using hardness test 

blocks; additional blocks are recommended in Annex G. The 
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indepenrlently certified blocks should be reserved for use in 

checking the new hardness machine once of twice a year, the others 

being used for intercomparisons with the Frank machine and with 

other machines in industry. 

The existing Leitz microhardnes3 machine is adequate, but con­

sideration should be given to extending the range of test blocks 

available. 

Th~ hardness of rubbers and plastics is a basic parameter. Even 

i..f t~~ BCS does not undertake a comprehensive range of tests on 

::'."'~::><?= and plastics products (K57 to K60), it should be equipped 

!c~ ~..ardness tests (K51 to K56) as components of these materials 

cccu= frequently in other products (e.g. electrical accessories, 

?a.:kaging). For reliability, a deadweight tester is essential, 

~o€'=ther with a range of hardness test blocks; these could be used 

~o calibrate industrial instruments. Outline specifications are 

given in Annex G. 

~.ia.lity control L~vestigations on rubber products may necessitate 

the measurement of microhardness. If such equipment is procured, 

it also should be of the deadweight type, and be supp~rted by 

~icroha.rdness reference blocks. 

?~~to~etry: The main requirement is for the measurement of the 

liGr.t output of. tu.~gsten filament lamps. For this an integrating 

sphere (lm dia. should cover domestic lamps up to 150~), standard 

la~ps and a photometer of good discrimination and linearity with 

appropriate spectral response are necessary, together with suitable 

power su~plies and electrical measuring instruments. A secondary 

requirement is for the measurement of illuminance (i.e. luminous 

flux) for the evaluation of lighting system~. 
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The standard lamps required are costly, and of course require 

certification by a national laboratory to provide traceability 

of measurements. To prolong their useful life, it is essential 

that they are operated from a suitably stabilized constant­

current power supply, and that routine calibration work is done 

using selected lamps of local manufacture as working standards. 

Selection should be on the basis of stability and reproduci­

bility. The standards recommended are rated at 40W and lOOW, 

bu~ the range could be extended by the addition of 60W and 150W 

la.zips. It should be noted that these lamps will dete:!."iorate in 

~se (at best by 1%reduction in output per 100 hours use) and 

-.... :.11 :!.'.l.eed replacing every few years. 

7isccmetry: The Metrology Section ~hould procure and maintain 

a selection of Cfil1s for checking viscometers. These may be 

s:~ected from catalogues published by reliable sources of Cfu~'s 

(;.:51 to K66 ). As the life of hydrocarbon CRM's is limited 

(e.g. NFL states that certification is valid for four oonths), 

these CRJ~'s should be re-ordered on a regular basis, ti.!!led to 

~~it scheduled re-calibration dates. If calibration work on 

viscoilleters increases BC3 should consider purchase of reference 

viscometers of the glass capillary (BS/rP/SL) type; 3 full sets 

~ould be required. A suggested supplier is: 

Poulten, Selfe & L~e Ltd., Russell Gardens, Wickford, 

Essex, SSll 8BJ, UK (attention of Mr David Gosling) 

fro:i whoiD full details may be obtained. It shoild be borne in 

~inc that viscometry is highly temperature sensitive, and that 

temperature control to ± lOmK may be necessary. The water baths 

for temperature calibration work (see Annex F) may be suitable as 

temperature controlled enclosures. It is recommended that visco­

meter calibrations should be made at 27°c, the normal temperature 

of use, and that car.rs p1..i.rchased should be certified at this 

temperature. Temperat1..i.re coefficients will also be required. 

Public'l.tions of the Institute of Petroleum (UK), tha _;.::ierican 

Petroleum Institute (USA) and by ASTM (K67) may be useful. 

--1 
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Polarimetry and Refractometry: Instruments for these measurements 

should be calibrated using CRMs of a form to suit the individual 

instrument. InS>me cases these will be solid test-pieces of 

stable refractive index, in others liquids in suitable enclosures. 

The angular scales can of course be checked by conventional 

mechanical metrology. For the Schmidt & Haensch polarimeter used 

in the BCS analytical laboratory, a quartz plate should be 

obtained (see Annex G item 20). The Bellingham & Stanley 

Refractometer already has a reference plate of silica, although 

it would be desirable if this were independently certified. 

-::~ ::?easurements: In general, pH meters can be checked by the use 

of carefully prepared buffer solutions of known composition. 

~owever, an independent check giving international traceability 

ca."l be provided by the use of CRMs (K68) for the preparation of 

these. These CRMs are obtainable from NBS (K61) and other 

sources. 

Spectrophotometry: Spectrophotometers are best checked by the 

use of CRMs in the form of filters. These can be either metal 

film or absorbing glass types. Those supplied by NPL (UK) are 

described iJl a paper (K69). Those supplied by NBS are described 

in other publications (K70 to K74). CRMs of known composition 

can also be used to make up solutions for test. 

For checking the spectrophotometers used by BCS, a set of 5 
absorbing glass filters (Annex G item 21) should be satisfactory. 

It is assumed that the spectrophotometers will accept rectangular 

lOmm cuvette holders to BS 3875: 1965, into which the recommended 

filters are designed to fit. These filters are suitable for the 

range 400nm to 800r.m; if shorter wavelengths are significant in 

BCS test work, then metal film filters will be needed in addition, 

certified at 1#3.Velengths below 400nm. 
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e. Organizational arrangements 

The management of the Metrology Section involves a number of diverse tasks 

in order to achieve the objectives set out in sulrsection III.B.l above. 

These ta.i:W:I may be summarized as: 

a) internal housekeeping, maintaining the laboratory's facilities, 

equipment, standards and records in good order; 

b) establishing and controlling routine arrangements for the cali­

b:!.-ation of all testing and measuring equipment used by BCS, and 

keeping records accordingly; 

c) ::!a::'keting and operating an external calibration service; 

d) training the staff of the Metrology Section, and assisting in 

training other !CS staff, in the necessary procedures and 

helping them to acquire new skills as necessary; 

e) reporting to senior management, identifying future metrological 

needs for BCS and for the support of industry, and recommending 

how these needs should be met. 

A ~uality control handbook should be written, and kept up-to-date, setting 

out the prcedures to be followed in the laboratory's work. 

;;:a.ch item of laboratory equipment should be uniquely identified and records 

maintained of specification, performance, accessories, details and dates of 

maintenance and calibration, including identification cf the relevant 

written technical procedure for its calibration and adjustment. A library 

of procedures, especially written or tailored to the laboratory's specific 

needs, should be established, each document being identified and dated. 

Amendments should be recorded, with dates. Each procedure should identify 

equipment used, details of method and presentation of results, and a section 

setting out the uncertainty of measurement achieved b'J the use of the 

procedure. 

-· -

~l 
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Each item of equipment in other ECS laboratories should also be on record, 

with similar data including identification of the relevant calibration 

pru~~dure, with results and dates of calibration. A recall system should 

be est.:i.L'ished to ensure that each item is re-calibrated at the right time. 

The equipmen. should be labelled to show when calibration is due, or if 

overdue; a supply of standard labels is useful for this. 

Simi.i..' ... a.n-angements, particularly concerning calibration procedures and 

results, ,~e necessary for the external calibration service. For this 

serYi.ce suil. ... ";le estimating, receiving, despatch and costing arrangements 

a.re requ.L.--ed. 20nsideration should be given to establishing a standard fee 

s-::::"'.lctu=e :o= the L."'lre common instruments, with time-related charges for 

o"t~e:::-s. ~·'::=keting the service will require considerable effort, by adver­

~ise~en~a, ~i.=ect mail, per~onal contact and by publication of a schedule 

of ~ea.siL.-e!lle~t services offered. A calibration certificate should be 

designed and printed. 

~ecords of the laboratory environment (i.e. temperature, relative humidity, 

cleanliness) should be kept and arrangements made to protect equipment in 

~he eve??t of a breakdown of the air conditioning system. A particular 

r.azard is relative lrumidity above 65/70~~. causing rusting. Emergency 

~eating ~o raise the temperature above e~bient, with suitable ventilation, 

ca..~ help to prevent this, although at the expense of uncomfortably high 

te".lpentu=es. 

9. S~:z of findings and recommendations 

~he BCS :netrology laboratory should be equipped and staffed to provide 

certain :neasuremen-t facilities to match the needs both of ECS and of Sri 

-::.C..rucan industry. Extension of these facilities should be kept under review. 

Greater detail is given in sub-section III.B.2 above. 

·,.:ith layout, facilities and environmental control set out in sub-sections 

III.B.~, 4 and 5 above, the plan.~ed provision of a metrology laboratory of 
? a n.:>r.iinal gros3 area of 123m- ::1hould proceed as planned. 

--1 
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The laboratory should have an initial staff of four. 

The measuring and other equipment specified in Annexes D, E, F and G 

should be procured andcommissioned. 

So~e existing metrology equipment, as well as some proposed for procurement, 

should be calibrated, and certified, to provide traceability to inter­

nationally recognized measurement standards. Other equipment should be 

regularly calibrated. 

So~e ~et:'olog;r equipment deliveries should be phased so as to match the 

ava.il~~~-;y of the new laboratory building. 

Cc~si~a.-a.tion should be given to the use of certified reference materials, 

u_~de= t::ie su~ervision and control of the Metrology Section. 

·- -

?he p::.-esent capability of the BCS to calibrate industrial instruments, as 

well as its facilities for products and materials testing, should be 

publisced and widely distributed in Sri Lankan industry and research insti­

tutes. As the services develop, this information should be frequently up­

dated th::'ough a mailing list and other means. 

l 
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IV. TRAINING AND TreHNICAL ASSISTANCE 

A. Seminar on measurement in industry 

With the dual objectives of providing some basic instruction in the prin­

ciples of metrology, and demonstrating the intended role of BCS in meeting 

industrial measurement needs, a two-day seminar was planned and held in the 

Ibreau's training section lecture room on 24/25 November 1983. The seminar 

programne is in Annex H. 

The Minis'ter of Industries and Scientific Affairs, the Hon. c. Cyril Mathew, 

opened the se!:lina.r. There were 42 participants, 29 from industry and 13 
members of ~3 staff. The participants were asked to coI11Dent on the 

se~inar "r:PJ use of a questionnaire. Most were satisfied with the value and 

quality of material but some 38% thought the level of treatment too simple 

and 33%~entioned gaps in coverage of the subject. Nevertheless, 79% 

co~sidered the programme well integrated. 95% of respondents to the 

questionnaire said they would be interested in attending a more advanced 

course. 

Opporti..m.ities were given during and after the various lectures for questions 

a.~d discussion, but few contributed. Even so, 33% of those answering the 

questionnaire thought that more time was needed for this. 

3CS oanagernent considered the seminar highly successful, especially in terms 

of partici:pant numbers. It may be concluded that further seminars, generally 

focussing on a particular aspect of measurement so as to allow greater depth 

of treatment, should be organized. It should be possible to call upon Sri 

Lanka.n lecturers from universities and scientific institutions to avoid 

dependence on visiting experts. A useful by-product will be the greater 

visibility of '883 and its services. such seminars should typically be of 

half- or one-day duration. 

·-. -
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B. Training or res sta£f 

Metrology Section staff 
The designated Head of Laboratory (HoL), Mr D.D. Kodagoda, has undergone 

training at the National Research Laboratory for Metrology, Japan. As the 

exact content of his training course was not known at the time of the 

mission, the course being then in progress, it is not practicable to make 

further recomendations for his technical training. However, he would no 

doubt benefit from oppo~.n::.ities to visit calibration laboratories else­

where, particularly any engaged in providing a national calibration service 

(e.g. the British Calibration Service based on NPL (me)). In any event, he 

should fa;nili.arize himself with the national measurement facilities of other 

counties in the region with a view to possible co-operation in the mainte­

nance and intercomparison of measurement standards. Liaison with MSS should 

prove helpful in this, since MSS bas contacts with such laboratories under 

the auspic3s of the CSC Asia/Pacific Metrology Programme (K75). 

The HoL should be well fitted to take the lead in providing on-the-job 

training for bis staff, as and when the requisite equipment becomes available. 

Off-the-job training should be possible by arrangement with other institu-

tions having relevant facilities: 

e.g. CISIR - electrical measurements; 
MSS - weighing, electrical, mechanical, thermal measurements; 

Universities - according to facilities. 

Training requirements not met by this means may be met at other institutes 

in the region such as SIRIM and SISIR (K76), also NML (Australia) and NPL 

(India). Allowance should therefore be made for three UNIDO Fellowships 

to be awarded under this project; these should be of around 2 months' 

duration each. 

One of the areas in which training will be required is in temperature 

measurement, a new field for :BCS. If it is necessary to go further afield 

for this, NPL (me), BSI and Bt-itish Calibration Service laboratories are 

suitable places. 

---



- 63 -

A further need is for training in photometry. This could take in not only 

the testing of lamps but also the calibration of photometers, measurements 

on luminaires, and colorimetry, the latter two subjects with an eye to the 

future. Suitable places for such training are NPL (UK), BSI, and the 

Shirley Institute (UK) for colour measurement applied to textiles. It is 

unlikely that suitable training could be provided in the SE Asia region. 

The third fellowship envisaged should be in force/pressure measurements, 

both nev fields for BCS. NPL (UK) would be a suitable institute. 

Other XS s-:a.f'!' 

:Il't=ing t::i.e m.i3sion the training needs of staff engaged on product testing 

;;33 disc-...ssed vith BCS management. Preliminary enquiries were made for 

tte tra~~~-g cf two people at the Laboratory of the Government Chemist, 

Lendon, ~. other needs in electrical product testing were also considered 
a.n.d sugges"tions made. 

3ince mea.,-urement plays an important part in "testing, it is desirable that 

an in-hc"t:se training programne should be planned. This should ensure that 

:OCS testi.:?g sta.f'f have a proper grounding in the selection and use of 

mea.suri:lg ins~ents and in the possible causes of uncertainty in a 

measurement. Such training might conveniently be combined with the 

i..~dustrial seminars recommended in Section A above. For new entrants, 

howeve:-, oo:=e extensive basic training may be necessary; this could perhaps 

be given :..:i the metrology laboratory. 

A summar,r of fellowship proposals is in Annex J. 
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c. Assistance by outside consultants 

Metrologr Section 
Until the new laboratory is operational, and the recommended equipment 

available, there is little benefit to be obtained from further missions 

by experts in metrology. However, once that stage bas been reached, 

possibly in early 1985, it is suggested that three short (1 to 2 months) 

visits by UNIDO appointed metrology experts would be helpful. These would 

have the fol.lowing objectives: 

a) Assisting :OCS management, and the HoL in particular, to set up 

a:i effective system of calibration control, identifying mea­

~e:nent procedures to be written, and advising on the marketing, 

a..i:Jlinistrative and technical aspects of the external calibration 

service. 

b) Assisting the Metrology Section staff to commission the tem­

perature measurement facility, and training the staff in the 

relevant techniques. 

c) Providing on-the-job training in dimensional measurement, also 

measurement of form, angle, surface texture and hardness. 

The three experts should be qualified, respectively, in: 

·-. --

a) Management of measurement laboratories and calibration services. 

b) Temperature measurement, particularly in resistance thermometry 

and the calibration of thermocouples and liquid-in-glass thermo-

meters. 

c) Engineering metrology, i.e .• dimensional metrology and related 

measurements. 

--1 
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Other requirements 

If the recommendation (section III.A) to establish a laboratory accre­

ditation scheme is accepted, it would be helpful to BCS to have the 

assistance of a consultant experienced in the operation of such schemes. 

His duties would include: 

a.) assisting BCS staff to :formulate rules and criteria, and to set 

up the necessary administrative arrangements; 

b) desig:rlng a training course for technical assessors who would 

visit and report on laboratories seeking accreditation; 

c) advising the !!CS how to ensure that its own +eating laboratories 

could. meet the criteria for the scheme, thus demonstrating its 

own commitment to the scheme. 

The du..-ation of the consultant's mission could be any period from two to 

six months, depending on the extent of assistance sought by !CS. It is 

possible that the same person could have the necessary background to cover 

the f i=st of the three short assignments suggested in the preceding sub­

section "Metro logy Section". 

There are already plans under this project for missions by outside consul­

tants in relation to the quality assurance, certification and inf orma.tion 

programmes of BCS. No comment on these is called for here. 
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D. The new laboratory building 

Progress made in constructing the new building has proved much slover than 

was expected when this project was launched. :J:lJS management now hope to 

have the building ready for occupation by the end of 1984. While this 

might be a practicable target for a general purpose office or factory 

building, the special requirements for laboratories, particularly air 

conditioning a.Ild other services, will demand special efforts. Moreover, 

the problems of transferring equipment and staff from the present labo­

ratories to the new building need good planning and liai~on 1£ unaccep­

table delays and interruption to testing programmes are to be avoided. 

There is little local e:z:perience in Sri Lanka of such matters. 

It is therefore recommended that considerationd1ould be given to the 

appoi.nt:neLt by !CS of a member of the project team whose full-time duties 
would be: 

a) to effect the necessary liaison between those who will manage 

and staff the laboratories and those responsible for design, 

erection and the provision of building services and furnishings; 

b) to monitor the progress made with the aforementioned work, and 

report regularly' (say, monthly) to BCS ma.naeement and to the 
project management; 

c) to plan in d!tail the removal of the present laboratory facilities 

to the new premises, and their successful installation, so as to 

minimise damage to and loss of use of these facilities, extending 
the plan to embrace new equipment being provided. 

Unless suchai appointment is made, there is some danger that the availa­

bility of the new laboratot"ies could be further delayed. In a~ event, it 

will call for special effort by all concerned to avoid the completion date 
slipping further. 

"·--
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E. Other assistance programes 

There are a number of organizations active in the region whose programmes 

include improvement of metrological and.testing facilities. For example, 

the Commonwealth Science Council has bad an ongoing programme since 1977: 

The CSC Asia/Pacific Metrology Progranme. That progranme has been linked 

to Sri LanJcan needs through MSS, and BCS has bad little part in it so far. 

Other programaes are proposed or operated by ROSTSCA, ESCAP, ASCA and 

FEISAP. There a.re a number of internatioaal organizations primari~ 

concerned with metrology, viz BIPM, OIMI.., IMEKO (particularly Teclmical 

Co::mnittee 8). Contact with these bodies, in liaison with MSS, could be 

helpful to BCS in building up its metrological services on sound lines, 

and might lead to opportunities for training or co-operative activities 

which •culd benefit !CS. 

It is :recommended, therefore, that BCS should actively seek and increase 

its met~::>logical contacts and co-operation \olith other organizations in Sri 

Lanka and overseas, as well as with other national metrological institutes. 

In addition, there are a number of overseas organizations, particularly in 

the more developed countries, which could provide technical assistance in 

metro lo gr or the testing of materials or products. :OOS already has 

established co-operative arrangements with ASTM and Underwriters' I.a.bo~ 

tories Inc. Other possibilities include the Instrument Society of America, 

IMEKO TC8 (mentioned above), and various research institutes such as RAPRA 

in the UK. It is recol!IDended that BCS should consider seeking corporate 

membership, or individual membership for a number of its staff, of such 

organizations. 

-· -

--1 
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ANNEX A: INTERNATIONAL AND COUNTERPART STAFF 
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For UNIDO 
Ms E. Taitt - Institutional Infra.structure Branch, Vienna. 
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Mr. D.P. Thurn9ll-Read (UK) - Consultant in metrology. 

For the 3areau of Ceylon Standards 
P=o!. ? J.. de Silva - Dl"rector and Project Director. 
Dr. G.!-!.S. de Silva - Assistant Director (Laboratory Services) and 

Project Execu~ive Secretary. 

r-=. ::::i.:i. Kodagoda - designated Head of Metrology Laboratory. 

ft':. G. Ganegoda - Head of Electrical Testing Laboratory. 

M:'. ::.s.s. Liyanaara.chchi - Head of Textiles Testing Laboratory. 

Mrs s. Peiris - Head of Analytical Laboratory. 
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ANNEX B: ORGANIZATIONS VISITED 

1. Ceylon Petroleum Corporation 4 October 1983 

Petroleum Refinery, PO Box 11 Kelaniya 

No~-destructive testing laboratory (Mr. Sapugaskanda): 

a) Tensile tests to 11 kN for weld strength, Vega Enterprises 

Inc (USA) A2. 

b) Densitometer for radiography, Saku.ra PDA-81. 

c) :tadioactive sources for radiography of welds and pipeline 

tracing. 

i) ultrasonic surveying of pressure vessels. 

e) Portable hardness tester, CV Instruments (UK) no 1 MK V. 

f) Paint thickness tester, Elcometer. 

::r.~~~ent maintenance section: 

5) Pressure testing bench. 

F::ld.L"lgs: No calibration system or reference standards. 

2. Na.t:.onal Paper Corporation 6/7 October 1983 

2;nb:.lipitiya (Mr. M.A. Justin, Mills Manager) 

?a:;:-:!:- mill converting rice straw with added (imported) wood pulp. 

Ca:?3-City 50 t/day. Average output about 25 t/day. Recovery plant for 

ca~stic soda. Energy (electricity, fuel oil) costs account for 35% of 

production costs. Plant established with German technical help - most 

m':iehL"lery and instrumentation of German manu.facture. 

·<'-:: laboratory: fairly well equipped but no calibration system. 

Instrument repair section: has pressure testing bench but no other 

calibration facilities. 

Problems: Low output, marginal quality, inefficient recovery process, 

high energy costs, high transport costs, high turnover of technical 

staff, fluctuating supply of principal raw material (rice straw). 
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findings: First stage of process (cooking of r.lce straw with steam 

under pressure) not efficient, causing production losses, due to batches 

not being weighed and having high, unmeasured, water content. 

Quality control reports not always acted upon. 

High uptake of silica by rice crop ( 14/15%) causes clogging by calcium 

silicate precipitated in the recovery process. 

Electricity board's meters read higher by 14% than plant's check meters 

causing dispute over charges. 

3oiler efficiency in doubt due to lack of calibration facilities for 

instruments (mass flow, flue gases). 

Cey~on Standards for paper not used by ~ laboratory. 

3. Kelani Cables Ltd. 10 October 1983 

Kelaniya (Mr. W.J.L.J. Wijayaweera, Works Manager) 

Makes electric cable to Ceylon Standards, holds SLS mark, also makes 

ena.:nelled wire, some cadmium-copper wire. Uses enamelling (400° C) and 

annealing (vacuum) furnaces. 

i:r.; laboratory: 

a.) 

b) 

c) 

Tensile testing to 1000 kgf (i.e. 10 kN approx.). 

Fu.maces to 240° c. 
High voltage testing to 1500 V (proof) and to 15 kV (spark test). 

d) Resistance bridge, no standards. 

e) Micrometers intercompared, but no standards. 

f) Two 400° liquid-in-glass thermometers. 

Problems: Better calibration of instruments, especially enamelling 

furnace thermocouples ('!'TiCr/Ni) and vacuum gauges (to -0.9 bar), is 

needed. 
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Findings: Management is conscious of need for regular calibration, keen 

to maintain and improve quality but unaware of current resources of BCS 

for calibration of instruments (e.g. resistance bridge, micrometers). 

4. Veyangoda Textile Mill 13 October 1983 

Veyangoda (Mr. E.D. Duffin (UK), Resident Mill Manager; Mr.-w.o.H. 
Metbthananda, QC Manager) 

Managed by Tootal (UIC). Some new machinery for cloth finishing and 

pri.!lt~~g but quality sufficient only for the domestic market despite an 

a~pa=:mtly well-organized ·~ laboratory. No colour measurement facilities. 

Pro~le!llS: Investment in modern machinery, training and supervision of 

p=o~uction staff, working conditions (noise, heat, safety). 

FL~d:.ngs: Good productivity, could compete internationally if quality can 

be =~ised by improved cotton supplies (currently Indian) and more modern 

machinery. 

5. '.'fo.::-atuwa University 

Moratuwa. 

17 October 1983 

A primarily technical lllliversity (709 undergraduates in 1979) a few km 

so~th of Colombo. 

Structu=es laboratory: 

a) 200 tf Amsler lever force machine (1970). 

b) Amsler box (load cell) (1970). 

c) Kyowa load cell 10 tf (1972). 

d) Various Soiltest Inc (USA) proving rings. 

Soil Testing laboratory: 

e) Wykeham Fa.rrance Ltd. 5000 kgf compression testing machine. 

f) Various proving rings (e.g. 2 kN, 2 kgf). 

g) Budenborg "standard test gauge" for pressure to 12 bar. 
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Public Health (microbiology) laboratory - conducts diploma course : 

h) pH meter, Philips PW9409. 

j) 

k) 

Spectrophotometer,Cecil Instruments (UK) CE 373. 
B:J.lance,Mettler H30. 

1) Dissolved Oxygen Meter,EIL 1510. 

m) Turbidimeter,Hach Chemical Co. (USA) 2lOOA. 

Metrology laboratory: 

Under the Production Engineering department. Some good equipment but 

mounted on wooden tables: 

n) SIP, Societ~ Genevoise. 

:;:) Universal (2-a.xis) measuring machine. 

Pr'ojector. 

- ' - / 
C-auge blocks (appeared in poor condition). 

s) .~uto collimator, inadequate mol.Ulting. 

D':!:::a=t:nent of Textiles (Dr. La.kdas Fernando, Head): 

A ~~g-e of textile fibre and fabric testing equipment, some quite old, 

les3 comprehensive than ECS facilities. Provides a testing service to 

bciustry. Fees charged. 

FL-id.fags: On the whole, mediocre equipment barely adequate for teaching. 

Me~ology laboratory resources are insufficiently utilized for lack of 

proper organization and environment. No evident of calibration, regular 

~r i=:."egular, or appreciation of the need. Some equipment had been 

pro7ided with UN funding. 

Ceylo~ Steel Corporation 18 October 1983 

Athu....-ugiriya (Mr. Ranjith Wijewa.rdana, Chief Metallurgist) 

Converts imported billets and scrap, produces reinforcement bars, etc. 

Capacity 150 000 t/year. Established with Russian technical advice. 

Much of original measuring and testing equipment of Russian origin, but 

some since replaced. 

Principal equipm~nt noted: 

a) Hardness (standardizing) machine, ESE model SPVR 2M about 3 

years old. Measurements are Vickers to 900, Rockwell C to 60, 
Brinell to 400. 

--~1 
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c) - do - for Brinell tests. 

d) Microhardness tester, ~ussian made but similar to Leitz but 

without turntable. Replacement being sought, also certified 

microhardness standard blocks. 

e) Universal testing machine 50 t capacity, a robust hydraulic 

machine of Russian origin. 

f) Tensometer 20 kN, Monsanto W, about 3 years old. 

g) Atomic Absorption Spectrophotometer, Varian AA875 about 3 

years old. Electronics alleged unreliable and servicing 

difficult. 

h) Spectrophotometer for silicon analysis, Bausch and Lomb 

3pectronic w. 
" \ 

. \ 
£.; 

1 ' -; 

C'!l order - Bausch and Lomb Spectrograph at cost of SLR 3m. 

?emperature of molten steel (1700° C) measured by "disposable" 

?t/Rh thermocouples. 

?ressure measurement to 250 kgf/sq.cm. required for hydraulic 

systems, but no calibration facilities available. 

?i.::.:..:..."tgs: ·';/;, activities appeared well organized, and finance for essential 

e.~'..:..:..;i:::ient available. Help needed in making choice, and for ensuring 

re5'.ila: calibration. CRM's could be useful. 

7. L~v~~ 3ros (Ceylon) Ltd. 19 October 1983 
·:;ol::i:n':Jo (Mr. C. Tissaratchy, Assistant r, Manager) 

~~::i::y-o'ofned subsidiary of UK firm making soap, washing powder, shampoo, 

tc:it~;ia3te, and a bread release compou."ld (an emulsion of water and 

c.,.:~~::.t oil). Chairman and Marketing Director are both from UK, 

re:naL"lder of staff Sri Lankan. Labour intensive, even packing. 

Findings: ~ laboratory and associated microbiology laboratory appeared 

well organized. Little need for calibration of instruments as process 

and hence ~ fairly simple. 

?O October 1983 

Balangoda (?<!r. Ranjith Munamalpe, Production and Development Manager) 
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Owned jointly by Ceylon Ceramics Corporation and Japanese firm Danto 

who gave technical advice when established. · Makes plain and decorative 

ceramic walltiles to the Japanese company's standards but has met and 

passed overseas national standards, e.g. BS,also ASTM except for water 

absorption. Output 1200 t/month of which 90%exported under brandname 

Danto Tile (DK brand). Dropping Japanese connection except for share­

holding from April 1984 and marketing as L.~L brand. 20% of raw material 

is local, 30% from Kalutura, 20% from Nathandia, balance 30% imported 

via Colombo. Firm makes own refractories also. 

?rodi.;ction appeared well-organized with effective QC though inspection 

for glaze defects is purely visual. The Production Manager has his 

desk in tr.e ~ area where ~C charts were well in evidence. 

Critical in-process measurements are of kiln temperature (max. 1080° C) 

and cf the viscosity of the glaze (range 100-300 cP). Q.C instruments 

included a Colour and Colour Difference Meter (Nippon Denshoku Kogyo 

Co. Ltd. ND-K6B) and a reflectance meter. 

Findings: A progressive firm with an established QC activity - a good 

ex~ple of management at its best, ready and able to invest in quality 

as the road to success. 

9. Rubber Technology Laboratory, 

Industrial Development Board (IDB) 

?eliyagoda 

24 October 1983 

Recently established by the !DB (a Government agency) to assist the 

rubber processing industry, particularly small producers. Has facilities 

for mixing and rolling the raw material With various additives to 

provide the r~quired physical characteristics. The laboratories are new, 

most of the equipment being still in crates. From a list, there appeared 

to be a reasonable range for the purpose, but providing only a limited 

analytical capability. In discussion it was said that the ID3 aimed to 

increase the export of rubber-based products (as distinct from raw rubber) 

by some 3 times over the next 5 years. This is expected to be possible 

merely by increasing volume (and presumably raisine quality) without 
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extending the range. 

Findings: The apparent overlap between the roles of the Rubber nesearch 

Institute, the IDB, and :OCS needs to be examined further and co-operative 

policies developed to ensure optimum use of resources. The aim of 

increasing exports substantially by volume increase alone seems opti­

mistic. 

10. Ceylon Ce=amics Corporation 25 October 1983 
?~ego:nbo (~. Nihal Dissanayake, Factory Manager) 

7-lanU.:3.Ct'res popular tableware using both wheel and slip-casting, slip­

cast sanita....-y ware (mainly Ba.stern style pans), electrical insulators 

by p=essing and turning, and pressed refractories for its own use and 

fo= a.~other plant i~ the same group. Although it had set up the 

nece3sa_-y electrical testing equipment, there is currently no production 

of insulators for lack of orders despite a substantial national prog:r~1UDe 

for rural electrification a..~d an obvious need for improvement of the 

te~eyhone service. Competition from cheap imports was alleged. The 

factory had lost its export business for almost all its products, and 

had experienced a reduction in domestic orders. 

The p=oduction processes were highly labour intensive. The tableware 

was double fired, first unglazed for 36 hour cycle in an oil-fired kiln. 

The kiln temperature was measured on one side only using Pt/Rh thermo­

couples which were never re-calibrated and were replaced only when they 

failed. A visual colour match, without instruments, was used to check 

the temperature on the other side of the kiln. 

The second (glazing) firing was for a 12 hour cycle in an electric kiln. 

Tableware decoration was by transfer, silk screen printed on the premises 

by quite old equipment, although some of the d~signs were attractive. 

This facility brought some orders for specials for hotels, clubs, etc. 

- mL~imum ord~r size 1000. 
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The QC laboratory hardly merited the name, possessing few facilities. 

The critical measurement for the slip casting process, ie.e. viscosity 

of the slip, relied on a 15 year-old torsion viscometer showing 

repeatability as large as 10° despite control limits of 320° (minimum) 

and 340° (maximum). Funds for replacement were said to have been 

refused by management. 

Findin,gs: Despite loss of markets, there were no indications that 

inve3"tment in modern production methods was contemplated, nor was ~ 

anyt~.:..::.g ~ore than notional. Without proper attention to these matters, 

the b-~31::.ess is likely to continue to decline, losing customers and 

money. ~ch could be learned from the Lanka Walltile Co. in which the 

.::;ey::..::ir: :-?::-?.:D_ics Corporation has a majority shareholding. 

11. Aon:iec ?hysics and Electronics Section, 26 October 1983 

Cev::..~n ~nstitute of Scientific and Industrial Research 

Colc~Jo (Dr. s. Gnanalingam, Head of Section, and Dr. P.A.J. Ratnasiri, 

Seni~~ ~esearch Officer) 

This ·.1a.s the only visit to CSIR although it is active in a number of 

ind~st=i~l fields including rubber testing. The section visited had 

made an L~ternational reputation some years ago for its work on 

ionos?heric propagation of radio waves, its sounding data being recog­

nized ~s definitive for the tropics. This work and the calibration of 

elec~::-ical equipment for industry are its principal activities. 

The section possesses good electrical standards, e.g. Guildline standard 

cells, AC/r£ transfer instrument (Fluke 540 B), a digital wattmeter. It 

also has a o.6m diameter photometric integrating sphere (~.a.cam) with 

photometer, and is obtaining GSC lamps for use as standards. The latter 

were certified only by the maker, and there had been difficulties in 

supply. Following complaint by Dr. Ratnasiri that G3:C had misled him in 

their literature, and hence had supplied unsuitable lamps, the supplier 

had apologized and renerously offered to supply the correct (specially 

~el~cted) lamps free of charge. 

-1 
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Similar difficulties with the supplier of the sphere had met with a 

stony response. 1\mong the projects in hand was an attempt to repair 

two chart recorders (making one out of two) for an industrial customer. 

This had proved unsuccessful for lack of replacement parts, the recorders 

being no longer in production. 

Problems: Supply of the correct equipment is not easily secured by 

distant customers such as CSIR. despite their technical competence. 

Their trust is sometimes abused. A more far-reaching problem is the 

almost total lack of staff in the section, despite its good facilities 

and evideni: demand from Sri Lankan industry for technical help. I.ow 

~ates of pay appear to be the primary cause. 

?L~d.i!l~s: A well-established and surprisingly well-equipped electrical 

neasu.rement laboratory, which included a separate air-conditioned area 

fo!' i:he best standards. There should be close collaboration between 

CS::-:1 and BCS (and MSS also); good relations exist already which provide 

a ba.sis on which a co-operative policy could be built. 

12. ?eas~ement Standards and Services Division (MSS), 22 September 1983 
Depa!'tment of Internal Trade and 9 November 1983 
Colombo (Mr. H.L.R.W. Mandanayake, Deputy W:u-den of Standards, and 

Mr. U. Senaratne, Assistant Commissioner of Internal Trade) 

These laboratories, under the direction of Mr. Mandanayake, provide the 

tecr..:iical facilities for legal metrology in Sri Lanka, and are also 

ch.a:ged with holding the national standards of measurement. However, 

the smallness of the staff and limitations of accommodation evidently 

p!'event MSS making the contribution to meeting the national measurement 

needs that tt could. 

As might be expected, there are some good balances and adequate standards. 

In the electrical field, the equipment was less modern than that at CSIR, 

although of good quality. The dimensional equipment included a large 

Granite surface table and an autocollimator without stand; it seems the 

stand was deleted from the order by an administrator without reference 

back to the laboratory to check how essential it was: 
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The optical laboratory was in some disarray. As well as an optical bench, 

there were 0.5m and lm spheres, standard lamps and a power supply of 

Indian origin, some damaged and unserviceable although nominally new. 

The laboratory complement was stated to be 5 scientists of whom one was 

currently attending a M.Sc. course in the UK at the University of 

.Manchester Institute of Science and Technology. 

Fbd.i.n~: The staff complement is remarkably small f'or the leading legal 

mat::-o:ogy laboratory in a country the size and population of Sri Lanka, 

pa:t~=ula:ly considering its pivotal role in the national measurement 

sys:e~ ~ custodian of national standards. With the exception of 

:;;~o::::;:iet:::-y, the laboratory was moderately well equipped, though it was 

not ?ossible to judge whether all the staff had sufficient competence 

a~~ eX?e::-ience. The reliance that BCS and other technical organizations, 

a:id ::::-:. :.ankan industry at large, must place on this laboratory for 

e~3'.:.:".:....~g traceability of measurements argues for some increase L~ its 

resources and for a review of the adequacy of its accommodation, staff 

and e·~uipment. The laboratory has participated in the Commonwealth 

3cie~ce Cowtcil's regional metrology programme, although this provides 

lit~le di::-ect support by way of help in improving facilities. 

Cc-o:;>e:;:-ation between B'.::S and M3S is likely to be facilitated by the good 

rela~ions between Dr. G.M.S. de Silva and Mr. Mandanayake. 

::'..:<port De·.relopment Boa.rd (~B) 

Colo::n":io 

11 !fovember 1983 

~his was one of a series of meetings between Government officials, 

usually led by the Minister of Trade, and people from the exporting 

firms and agencies. Dr. G.M.S. de Silva and Mr. D.P. Thurnell-Rea.d 

attended to assess its appropriateness for propagating the signifi­

cance of quality to exports, and the :EC3 role in this. The proceedings 

dealt first with progresa on matters raised at previou3 meetings (these 

are generally held every 2 months) and later with new ite~s. Although 

many matters raised were of the nature of complaints that one might have 

expected to be resolved in the course of everyday contacts between 
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industry and officials, some w~re of greater significance. 

Two concerned rnetrological matter3, but none appeared to be focussed on 

quality issues or the availability, relevance or use of standards 

(i.e. standard specifications). The first item involving measurements 

concerned a dispute between a commercial producer and the (state) 

marketL~g agency about the weight of product that had passed from the 

producer via the agency to the ship on which it was to· leave Colombo. 

It seemed probably that, although neither party had appreciated the 

poi::.t, -:;!le dispute had. arisen through one party relying on weighing and 

the Q~~= ~erely on counting bags of a nominal weight. This led to 

f~:se E:..ccounting. Moreover, as the product was hygroscopic, its weight 

:::::: 1..:_::;. ·:::-..a.."lg9 in transit if imperfectly stored. 

~~~ 3econa r:iatter concerned a dispute about electricity charges by a 

b:a..: a;ithority (as distributor of electrical power) to an indus­

tr~~:~st, based on a notional assessment of peak load.. This dispute 

w:::·i:::..c. not have arisen if the local authority had employed appropriate 

me~e=i.~g methods; its spokesman seemed unfamiliar with the technical 

aspects of electricity distribution. 

Fin.i:.."lzs: The prbcipa.l value of the Forum in relation to quality is 

the =ange of industrial contacts in the export field which it can provide; 

the5e a.=e perhaps best utilized tlu·ough use of the EDB's address list. 

~~e ~a...-ticular meeting attended also showed the rather low level of basic 

~e~s.:=tament knowledge available to exporters, thus demonstrating the 

potential value of a technical consultancy service as envisaged under 

this ;J:oP/rrn:rno project. 

1'1. s~. J..:ithony's Bolts and Nuts Industries 

Colombo (Mr. Athula Perera, Factory Manager) 

14 November 1983 

This firm, part of the st. Anthony's group, had just resumed production 

followin5 da."Tiage inflicted during the riots of July 1983. 3ome buildings, 

vehicles and equipment had been destroyed by fire and damaged or stolen 

by rioters. Fortunately, some expensive equipment, including a jig 

borer, a grinder and a spark erosion machine, had escaped. The finn's 

l 
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business was the manufacture of bolts and other turned parts for which 

wire was drawn using tools and dies made on the premises. 

Findings: Although this firm would in normal times need to rely on 

properly calibrated measuring instruments for measurement of dimension, 

1ngle and form the disruption prevented the exact needs being evaluated. 

However,· if its products·are to conform to recognized standar~ cali­

bration support would be necessa.rJ. It is presumed that manufacture 

was aimed at the domestic market only. 

15. ?•!ouldex I.td. 15 November 1983 
:?.atmalana (Mr. R.R. Ka.runaratne, Manager) 

This plastics moulding firm manufactures its own tools and dies. 

!·foulciings are in polyethylene, polyvinyl chloride, polypropylene and 

AB3, using blow-, injection- and extrusion- moulding techniques. There 

is no ~ laboi:atory as such, but there appeared to be an adequate range 

of measuring equipment in the tool room, althoue;h not in the best 

condition. However, no hardness measuring machine was available but 

purchase was contemplated. During a tour of the production facilities 

it was observed that moulding quality from one machine was poor (serious 

sinkings) apparently due to excessive mould temperature. The whole place 

bustled with activity unlike most organizations visited. 

P:'obla?Ds: New machinery,with better prospects of quality, is desirable; 

.'."ir. Kar.maratne intended travelling to Europe in search of this. Advice 

was required on the machi.r;ing of hard metals, and on the desigr. of 

1:1oulds. -llJ.ality was presumably acceptable for the domestic market, but 

was a long way below the norm in developed co\Ultries; no ~ statistics 

were seen. 

Findings: An energetic firm, member of a private group, which recognized 

the need to invest in improved methods. With advice on ~. probably J'as 

potential to supply a larger market and to export. BCS calibration 

facilities and q:; consultanny could help here. 
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16. Janka Hiqu Ltd. 

Investment Promotion Zone (IPZ), Katuna.yaka 

(rr. La.nil Gunasekara, Nanaging Director) 

16 November 1985 

This subsidiary of a West German firm makes magnetic recording heads and 

other small wound components and lead as5emblies. Methods include t•.irns 

counting during windilg, using self-bonding enamelled wire, control of 

wire tension, grinding of ferro-ceramics, dimensional checks, adhesive 

bondi.:lg of small parts. The impedance of wound components was measured 

by c ·::i::i-pa.r ison bridge, and a coerc i vi ty meter (away for repair) was used 

to cneck pole-piece characteristics. No QC function in evidence. 

Labou= al::iost wholly female. 

Pr~~lems: llthough air-conditioning plant was provided, humidity was 

rathe= high, causing some rusting of ~recision jigs and machines. 

i·'=. Gunasekara said that original low temperature had provided driec air, 

but workers complained of headaches and temperature had been raised 

nearer to outside ambient (typically 27 to 30° C) to reduce absenteeism. 

He hoped t~ reduce temperature in stages. In the meantime a drier is 

neec~d but is not available. A lathe used for dressing grinding wheels 

was in a partitioned-off area but there were no dust removal facilities, 

presenting a potential quality hazard • 
• • 

'Jifi"icul ties experienced during winding require checks on the wire 

en~~el, and also on the temperature of hot air used for bonding. Turns­

counti."lg winding machines sometimes gave false counts for unknown 

reasons - the counters were electronic and could be suffering from 

electrical interference. 

The factory was operating well below capacity, apparently due to product 

cost and quality problems and related training needs. Female workers 

were recruited on the basis of science qualifications despite the 

repetitious nature of th~ work. Good vision i~ essential; although the 

'"orkpieces >1ere each well illuminated by a ring light nurrounding a 

magnifierf ~the general illumination was low providin'~ undue contrast. 
' 

Thi8 may ·have contributed to the headaches reported. 
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Findings: This firm, the only one visited in the IPZ, has good potential; 

all its output is exported to sister co~panies. Better attention to 

working conditiono, especially psychological factors, should pay dividends 

in output and quality. !f recruitment ~riteria were matched to the work, 

i.e. manual dexterity, visual acuil;y and good colour vision, an adequate 

supply of good workers should be available without drawing on a scarce 

resource, i.e. those with scientific ability. Calibration needs could 

be met, some now, some later, by BCS. It was unclear how committed the 

Ge-:ia."l pa.rent was to the development of this firm, since the various 

pro:le~s ~bserved should have been resolved with their advice. 

~;. ~~~-:e= ·:a::.ibra':ion Laboratory J 

Ceyl~n ~l~ctricity Board {C~B} 

17 November 1983 

C~l:::nYJ (~·!r. P.IJ.S.K. Eoteju, Engineer in the Reeionei.l :rraintenance Branch) 

~his :s thn sole laboratory in Sri Lanka for the calibratian of el(1-

tri~i~y meters and associated instrument transformPrs. It should, 

th2refore, have facilities for the measurement of current7voltage and 

powe::: up to quite high levels and thus complemen~ the facilities of MSS, 

CS:?. anc! :OCS. 

Th2 laboratory had at one ti.me been well-equipped, but much of the 

equ~~ment is now inoperative and obsolescent. Indeed, one or two items 

cou:i well .find a place in a museum! In consequence, it is at present 

only able to calibrate a limited range of meters and in insufficient 

qua.~~i:ies. Calibration of voltaee and current transformers is not 

possi":le at present. tro basic electrical standards such as standard 

cells, ?otentiometer, sta.ndard resistors were to be 3een. The engineer 

in charge, who had only taken charge a few weeks earlier, was as yet 

unable to gain access to locked cabinets containing records and handbooks 

for the testine equipment. 

The equipment seen included 

a) A very old standard wattmeter of the electrodynNnic type with 

mirror and scale (Cambridge Instrwnent Co. L 373205 with volt/ 

ampere/watt adaptor box). 
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b) Standard 3 phas~ k'-'ih meter (Chamberlain and. Hook.ham Ltd. 

(Birmingham, UK) type FST4 No 5302035, rated at 3 x 5 A, 
3 x 230 V, 50 Hz, 200 kWh and marked "Precision Grade"). 

c) Test benches for series/parallel connection of meters under 

test. 

· d) An inoperative itl.stl'.'\llllent transformer test bench (Foster 

Transformer Co, UK). 

Froblems: Because of insufficient storage elsewhere, the laboratory 

C'J:::.~3.i..'"led. large ·piles of electricity meters awaiting calibration, many 

o: :~e~ ~a.:naged and in need of repair. It was said that many meters 

·~·.::=.:: ::a.=ia.ged or interfered with by consumers, under the pressure of 

s~~~? :'...::creases in electricity supply prices in recent years. Apart 

f'.::::-:n :;...._shing in or br'i!aking the glass window (apparently a frequent 

.;:::: :;·..:._-::-e:::ce), entry was obtained by breaking the lead seals and 

=e~~~li...~5 them after interfering with the mechanism. The seals showed 

la~~~ voids and appeared to be of unsuitable material to take a proper 

imp~ession from the sealing pliers. Some of the latter were worn but 

e·;e~ t'.:'lose that were not could not perform satisfactorily on the seal 

na~eria!. In consequence, consumer interference was not obvious on 

J.. :'.:::-ther problem mentioned was that responsibility for electricity 

·iL;:::-ibutlon outside the CZB's own areas was shortly to be tr::insferred 

!'re~ local authorities to the CEB. This would increase the calibration 

ani :-epa.ir load; it seems that the local authorities make no arrange­

~~~ts for meter calibration. 

?indL~gs: The C~B's meter testing facilities are quite inadequate to 

meet demand because of inoperative equipment and poor organization. 

There is no effective traceability for measurements made. ~here are 

no calibration facilities for instrument transformers, implying that 

metering of supplies to industrial and commercial consumers cannot be 

verified (vide 2 a.bo'le). 
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A major overhaul of facilities is necessary, with training of staff. 

~echnical advice is required on procurement speci.f'ications for elec­

tricity meters with a particular eye to their susceptibility to fraud. 

It was noted that current procurement and testing is to a British 

Standard now superseded (in the UK) by a new Standard. Attention needs 

to be paid to the design and specification of seals and their materials. 

Not discussed during the visitwerequestions of legally enforcable 

regulations, the contractual obligations of consumers, and the 

a..'Ta.~~ents for enforcement, monitoring and penalization for infringe­

ments and damage to meters. Any project dealing with the technical 

facilities should cover these matters also • 

• 
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ANNEX C: SPECil'ICATION FOR THE ENVIRONMENT 

AND RECOMMENDED LAYOUT OF THE ME'I'ROLOGY LABORATORY 

1. The laboratory shall comprise a total area of approximately 12Bm2 

divided into four areas: 

a) An entrance lobby ( 16m2
). Thi'S should include storage for 

laboratory records, equipment handbooks, etc., and for 

incoming/outgoing equipment; 

b) An inner laboratory ( 32m2
) for electrical and dimensional 

measurements, with temperature control separate from the 

main laboratory; 

2 c) A main laboratory ( 64m ) for less accurate electrical 

measurements, photometry, other physical and mechanical 

measurements, storage of laboratory e~uipment and of CRMs; 

d) A thermal laboratory ( 16m2
) for baths and furnaces used 

for temperature calibrations, sharing temperature control 

with the main laboratory; 

2. a) 'i1arget temperature 27°c; permitted tolerance on average temperature 

(averaged over the laboratory volume and during one month) is 
0 .± 1 C max.; 

b) In any period of 4 hours after stable con~itions are reached, 

temperature fluctuations at any one point to remain within a total 

range of 1 K (= 1°C); 

• c) At any instant the temperature difference between any two points 

in the laboratory shall not exceed 2 K; 

d) The temperature limits given above shall be achieved with equipment 

power dissipation in the main laboratory and thermal laboratory 

combined anywhere in the range 0 to 3 kW; 
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e) Temperature controls shall be located within .the nain laboratory. 

3. It shall be possible to depress the temperature of the inner laboratory 

to any desired temperature in the range 20°C to 27°c, controlled to 

± 1°c, with equipment power dissipation in this area a.n.,vwhere in the 

range O to 1 kW. When the temperature of this area is depressed, no 

air should be dra-wn directly from the main laboratory. 

4. _a) Target relative humidity 55%; a:pplies to main and inner laboratory; 

b) :?e::-?n.j.tted tolerance ± 5%. 

5. Ai= c?;z<!s should be variable (under the control of the occupants) from 

2 to 5 pe= hour whilst maintaining control of temperature and humidity; 

inle-:a a:id outlets shall be of large area to aroid producing h~gh velocity 

flo.-s -..-ithin the laboratory. Air distribution should be as even as . . 
pos3ible throughout the laboratory with inlets not more than 4m apart. 

No a~ inlet is necessary for the entrance lobby which can be supplied 

by a}= exbaust from the laboratory (see 7 below). 

6. Incoming air to be filtered for cleanliness so as to provide less than 
> 

2 x 10° pa.-ticles (of size over lpm) per cubic metre (to be demonstrated 

by sa.apl~). The inlet air to the air conditioning plant should be 

d~cted and filtered. To avoid rapid clogging of the fine-particle 

filte=, it may be necessary to pre-filter outside the building to 

eli:li.:late coarse particles; it may also be desirable to wash the inlet 

a ;.,.. -· 
, 

7. Part of the air exhaust shall be via the entrance lobby, thus providing 

some control of temperature in that area and discouraging the entrance 

of dust via the door. The air pressures in each laboratory and.in the 

entrance lobby sh3.ll be slightly higher than ambient when the doors are 

closed. 

8. Lighting should provide illuminance of a horizontal ourface at 1m above 
. 2 

floor level of not less than 800 lux (1 lux = 1 lumen/m ). Sufficient 

light sources shall be used and spaced so as to avoid serious shadows. 
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This general lighting should preferably be by fluorescent lamps embedded 

in the ceiling, which could be a false ceiling used as a plenum. It is 

recommended that the heat dissipated by these lamps be carried away in 

the air exhaust flow. 

9. The internal surfaces of the laboratory (viz ceiling, walls, floor, 

partitions) shall be smooth and free of crevices and projecting ledges 

so as not to form dust traps,and be painted with an anti-static paint. 

The lig~t.fittings shoUld blend smoothly with the ceiling, and be 

eaa:.ly cleaned. 

10. 7:.~:~~~ of the floor must be kept to the lowest possible level • . 
Ce=~a.:.:: i~ems of equipment will require large concrete pedestals which 

s~c~:d ~e supported on foundations separate from those supporting the 

C-.:.:.::.:..:i!; a.nd·floO'l:·, so a.s to improve isolation from disturbances. 

C:-::::=e:e surfaces must be sealed to prevent the dispersion of dust • 

• 
11. All ~emperature and humidity measurements necessary to demonstrate 

ccn.formance to this specification shall be made at least lOcm from 

ve=~ica.l surfaces (i.e. walls, partitions) and between 70cm and 210cm 

a":>c~e floor level • 

• 

• 



- -------

- 89 -

PRoPDSEJ> 
1~ 

.\... 

rt. 
0 
ll.. 

, 

, 

".1 

t'I ~ 
~;; 
. ~, 
~ ;, 

~jj 
fl! ;J 

' I'/ y, 
~ 

~ 
~ 
J 

~ , 
r. 
r. 
I 
r, 
,. 

r, 

~ 

, 
[/ 

., 
') 
i' 
(, r 
[; 

~ 

13 .:: 13SNc H 0.3 ..... <~.up 

( = Col''301H:.I>s ~"';Jl."-J 

L =- I"' Tt. c. i? ... ~ Tl l\J (.!. s f.1-t E._,(. E:.. I ..... JD 
P=- <'.c;JL-R.f.. rE PL11\/lt+.S o.8 .x. 1-

0"1 Ss.fl+t< .. .q rE. Fou.v"bfl noNS 

f -=. F1L-1..JC... OH•"-'E... r~ s ::::. S1NK <1- '"'It~ / 
~.;f', LY' .I 

, , ,, ~ , 

c I 
32n.'- fl\INE-K 

I 

LA SofZAloR y 

I 0 0 0 B B I· 
I 

\.J-'\ LL. S Tt1E.~ll.-tALL Y lf'J S <J Lf\ IE_j) 

I c I 

0 0 ' 

1\-'A trJ L}\ 60 t(f\ To R. y I 

l4.,., '.L ---
"1/(-\LL.5, 

FLoofZ_, 

( f. I L/Nl;_ 

S~At..£..h 

B 
B B .... L1NE J> c 

To p,1.£11~,,;T I 

"i>uST +-
ll1 rz I 
LO!)C,.1Nc;.. 

G) I 

I 
I 

I 
I '1 ~ 1. I c F 

L STo RE. 
B IH~.eMll L ,/ ~-

L4.~u <~ rC'..,?. y EN I (~,/.\I\) o:. ' 
I 

l LoG6Y 

s 
~ 

, ,/ , '' -, --. - / ~ . / ~ ~ ._._. 

--1 



- 90 -

ANNEX D: E:ttJIPMENT REQ.UIRED FOR 

Er.rerRICAL MEASUREMENTS 

1. One bank of 4 standard cells in a temperature-controlled. enclosure (to 

be used as the laboratory reference standard): 

Long-term stability of voltage better than lOpV per year; 

Controlled temperature should not be less than 30°c (will be used in 

an ambient temperature between 19°C and 2a0 c); 
Monitoring thermometer to be included; 

Automatic changeover from line{mains) power to battery operation should 

be :possible; 

Powe= supply: 230V ± l0%150Hz; 

Batte::y to be supplied - rechargeable nickel-cadmium cells preferred; 

Calib::ation certificate required (see note 4 below). 

2. ':'•o standa..""<i cells, each in its own enclosure (to be used as working 

standards): 

Provided with terminals and provision for measuringcell temperature; 

These cells will normally be used in ambient temperatures of 20°c to 

30°c (corrections for temperature will lama.de); 

3. One standard cell inmclosure, for use as a travelling standard (may 

be identical with cells at 2 above if sufficiently robust). 

4. One p=ecision potentiometer: 

Range: not less than l.lV; 

Limits of error: ± 0.01% of reading down to lOmV without applying 

calibration corrections (± 0.005% if corrections applied); 

Calibration certificate required (see note 4 below). 

5. One power supply for item 4: 

Ma.ins (230V ± 10%, 50Hz) or battery operated, electronically stabilized; 

Stability of output better than lOppm for 10% change in mains voltage; 

Drift not to exceed lppm per hour after warm-up. 

-1 
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6. ~voltage ratio box. for extending the range of item 4 up to lOOOV: 

Limits of error: ± 0.005r~ 
Calibration certificate required (see note 4 below). 

7. Two electronic n~ll detectors for use with items 1 to 4: 

Sensitivity: ± lpV fsd, with sensitivity range-switched over at least 

6 decades (i.e. to ± lV); 

Input impedance: not less than lOk ohm; 

Zero drift: less than O.lp.V over l hour; 
less than 0.1}1V per 0 c change in ambient temperature; 

Co;m;ion mode rejection: better than 120dB at de or 50Hz; 

:?re:~::'."3.bly mains (230V ± 10%, 50Hz) and battery operated. 

8. ~ ::on-ti:l.uously variable ~ power supply: 

Volt~ output: up to 3oov, 50Hz, single phase; 
v~l-::a.~ stability: stable at any setting to 0.05% over l hour, or for 

18~ change in supply voltage; 

FTe~n~ncy: 50Hz ± O.lHz. 
Tota.l r...ar:nonic distortion: less than 0.1%; 

Out;;nt CU-"Tent: from 0 up to at least lA~ 

Po~~r supply: 23ov ± 10%, 50Hz. 

9. One 3et of standard resistors (2-terrdnal) comprising: 

a) lOk ohm ± 0.002% 

~) lk ohm ± 0.002% 

c) :oo ohm± 0.002% 
Calibration certificate required (see note 4 below). 

10. One set of standard resistors (4-terminal) comprising: 

a) 10 ohm ± 0.002% 

b) l ohm ± 0.01% lA 

c) lOOm ohm± 0.01% 3A 

d) lOm ohm ± 0.02% lOA 

e) lm ohm ± 0.05]~ 30..l. 

r) o.sm ohm ± o.1% 50A 

Current ratings as shown above; 
Calibration certificate required {see note 4 below). 
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ll. One resistance bridge (Wheatstone type): 

Range: lOOobm to lMobmJ 

Limits of error: ± 0.005% over full range; 

Calibration certificate required (see note 4 below). 

12. One electronic null detector for use with item 11 (preferably similar 

to item 7): 
Sensitivity: to detect imbalance of 0.001% over full range of bridge; 

P=e:'e::ably mains (230V ± 10%, 50Hz) and battery operated. 

13. ~e d~gital. voltmeter for ac and de voltage measurements: 

~P to lOOOV, with resolution of lpV on lowest range; 

li:aits of error ± 0.1% of reading above lOmV; ± lOpV below lOmV 

(":ioth over ambient temperature.range 20°c to 30°c and during 6 

~onths following calibration); 

up to lOOOV, true rms sensing, true rms indicating, with resolution 

of lOJiV on lowest range; 

li:nits of error ± 0.5% of reading above lOOmV; ± 0.5mV below 

lOOmV (both over ambient temperature range 20°c to 30°c, frequency 

50Hz to •lkHz, and during 6 months following calibration); 

L"l:?~'= i::Ipeda.nce: not less than lOMohm; 

Po#a= supply: 23ov ± 10%, 50 Hz; 
Ca.L.·~=ation certificate required (see note 4 below); 

See also note 6 below. 

14. One general-purpose de power supply: 

Output: constant-current,adjustable from 0 up to 30A into load developing 

up to lOV; 

Stability: better than ± 0.05% over 1 hour, or for 10% power supply 

voltage change, or for 5ori change in load resistance; 

Protection: automatic limitation of output voltage to lOV (or settable); 

output voltage and current displayed; 

Power supply: 230V ± lor,, 50Hz. 
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15. One general-purpose de power supply: 

Output: constant-voltage adjustable from 0 up to 300V at load currents 

up to O.lA; 

Stability: better than± 0.05% over 1 hour, or for 10% power supply 

voltage change, or for 50% change in load current; 

Protection: automatic limitation of output current to O.lA (or settable); 

output voltage and current displayed; 

Power supply: 230V ± 10%, 50Hz. 

16. One general-purpose digital multimeter to measure ac and de voltage and 

cu...-rent, and resistance: 

~anges: de voltage: lV fsd to lOOOV fsd; 

current: lmA fsd to lA fsd; 

ac voltage: lV fsd to lOOOV fsd; 

current: lmA fsd to lA fsd; 

resistance: lohm to lOMohu; 

Limi .:s of error: ± 1% of reading above lOOmV and above lOOpA on voltage 

and current ranges (both over ambient temperature range 20°c to 

30°c and during 6 months following calibration, and over 50Hz to 

lkHz for ac ranges); ± 5% of reading for resistance; 

Fully protected against overload; 

Input impedance on voltage ranges; not less than lOMohm; 

Power supply: 230V ± 10%, 50Hz and/or battery. 

17. One meter calibrator for de, delivering calibrated voltage or current 

and indicating per cent deviation of output using manual incremental 

control: 

Ranges: voltage lmV to lOOOV; 

current lmA to lA; 

Limits of error: ± 0.1% of output; 

Deviation control range: ± 10%; 
Power supply: 230V ± 10%, 50Hz; 

Calibration certificate required (see note 4 below); 

See also notP. 6 below. 
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18. One meter calibrator for ac, delivering calibrated voltage or current 

and indicating per cent deviation of output using manual incremental 

control: 

Ranges: voltage lmV to 300V; 

current lmA to lA; 

Limits of error: ± o.1% of output; 

Frequency: fixed at 50Hz ± O.lHz; 

Deviation control range: ± lOr'o; 

Powe::.- su~ly: 230V ± 10%, 50Hz; 

Calib=a~ian certificate required (see note 4 below); 

See also note 6 below. 

General notes 

1. Except wilere specified otherwise, normal operating temperature 25 ± 5°c1 
relative humidity up to 95~ (allowing for possible use outside the 

la':Jo::-atory), but equipment should be suitable for storage in tropical 

conditions (i.e. temperatures up to 50°c, relative humidity up to 95%) 
without dama.ge or change of calibration. 

2. F/l_uipment should conform to recognized international or national 

standards applicable to the type ~f equipment. Tenderer to state 

standards complied with. 

3. 3quipment to be accompanied by full instructions for installation, 

operation, re-calibration and maintenance, including circuits, parts 

lists, diagrams and list of reco11111ended spares, as appropriate, all in 

English. 

4. Calibration certificates to be supplieu where indicated. For UK 

suppliers, these should be British Calibration Service or National 

Physical Laboratory certificates. For other suppliers, the certifying 

authority should be an equivalent national calibration service or a 

national measurement laboratory. Tenderer to state proposed source of 

certification and temperature (~7°C preferred). 
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5. Prices to be inclusive of tropical packing and delivery Colombo for 

both sea and air freight. 

6. If funds available permit, it would be advantageous if items 13, 17 and 

18 are provided with IEEE 488 (IEC 625) computer interfaces, to facili­

tate future automation of calibration activities. 
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Equipment already held or on order which should be allocated to the Metrology 

Section: 

19. Resistance bridge, Kelvin type (Cropico KB5) for .four-terminal resis­
. tance measurements. 

20. Resistance standards: 

a) 100 ohm { Cropico RSl ) 

b) 10 ohm { Cropico RS3 ) 

c) 1 ohm {Cropico RS3) 

21. ·;a:-:::ie-:e:, air-cored dynamometer {Crompton 119): 

~a~~s: 24/50/120/240 Vat up to 5A. 

22. ?::-e·.,.·.:~~c:r meter/counter {Marconi Instruments 2432A): 

lC:::= -:o 560MHz. 

23. Dis~o=tion .factor meter {Marconi Instruments 2331A): 

20~ -;;o 20kHz; 

R.:!:.~s: 0.1% to 100% .fsd. 

24. Irec~e =esistance box {e.g. Gen-Rad 1433-9731): 

12~c::::O in 0.1 ohm steps; 

Li:::i~s o~ error: ± 0.01%. 

25. Deca..ie capacitance box {e.g. Gen-Rad 1413-9700): 

Up to ljli'; 

LL~its of error: ± 0.05%. 

l 
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ANNEX E: EQUIPfllENT RE·:tUIRED R>R 

MECHANICAL ~S 

l. One granite surface plate, lOOOmm x 75cmm, to BS 817 Grade A with 

adjustable feet for levelling: 

Calibration certificate required {see note 5 below). 

2. One cast i.!:'on or steel surface plate, 600nlll x 600m, to BS 8!7 Grade A 

vith adjustable feet for levelling: 

Calibration certificate required {see note 5 below). 

3. T•o toolmakers' flats, steel, hardened and lapped, to :BS 869: 
Suggested suppliers for above items: 

Crown ~indley Ltd. {UK); 
~ey & Warren Precision Engineers Ltd. {UK); 

C.E. Johansson Ltd. (UK and Sweden); 

Keeling Metrology Ltd. {UK); 
L.K. Tool Co Ltd. (UK and USA); 
Rubert & Co Ltd. (UK); 
L.S. Starrett Co Ltd. (UK and USA); 
Mitutoyo Mfg Co Ltd. (Japan). 

4. One autocollimator with stand and accessories: 

Discrialination: 0.5 seconds of arc; 

Suggested supplier: 

Ra.nk ~aylor Hobson Ltd. (UK). 

5. One toolmakers• microscope, 50 x lOOmm or larger, with rotary table 

and illuminating facility: 

Suggested suppliers: 

Keeling Metrology Ltd. (UK); 

Precision Grinding Ltd. (UK). , 
T.G.M. Gauge Maintenance Ltd. (UK); 

Vickers Instruments Ltd. (UK); 

Leitz (FRG); 

Mitutoyo (Japan). 
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6. One set of steel length bars (end gauges) to 500nm, inspection grade 

to BS 1790/J!S 5317: 
Calibration certificate required. (see note 5 below); 

Suggested suppliers: 

Haycock Gauge & Tool Co Ltd. (UK); 
Headland Gauges Ltd. (UK); 
Moore & Wright Ltd. (UK); 
S-peedright Gauge & Tool Co (UK); 

L.S. Starrett Co Ltd. (UK and USA); 

T.I. Coventry Gauges Ltd. (UK); 
C.:S. Johansson Ltd. (UK and Swed.en); 

Lichfield Gauge & Precis1on Co Ltd. {UK); 
Machsize Ltd,. (UK); 

Thomas Mercer Ltd. {UK); 
Piccadilly Precision Engineering {UK); 
Russell Gauges Ltd. {UK); 
Sigma Ltd. (UK); 
T.G.M. Gauge l"'.aintenance Ltd. (UK); 

Yorkshire Precision Gauges Ltd. {UK); 

Hommelwerke QnbH (:FRG); 

Tsugami Corporation {Japan); 

Ca..-y (Switzerland). 

-
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7. One horizontal length measu:dng machine with internal standard and 

measuring microscope, for comparison of length bars and scales 

up to 

Either a) 

or b) 

lOOOma 

500mm 
with electronic comparator or digital indication; 

Resolution: O.lpm; 

overall uncertainty: 5pm; 
Calibration certificate required (see note 5 below); 

Sµgg9sted suppliers: 

:eitz (FRG); 

7.~.3. Carl Zeiss (GDR); 

s.:.P. (Switzerland); 

1.~. Tool Co Ltd. (UK); 

~e~nic Tecl:mology Ltd. (UIC); 

Si~ Ltd. (UK); 

:.s. Starrett Co Ltd. (UIC and USA). 

8. One ve=tical comparator for gauge blocks with electronic indication: 

Range: lOO!mn; 

Discri.::lination: O.lfD!; 
Sugg'!sted suppliers: 

Carl Mahr (FRG); 

8a...-y (Switzer land) ; 

'!'e;;a (Switzerland); 

Ra.r..k Taylor Hobson (UK); 

C.E. Johanssvn Ltd. (UK and Sweden); 

Sig::ia Ltd. (UlC); 

L.S. Starrett Co Ltd. (UK and USA). 
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9. One contact the:rlll<>meter with electronic indication, for checking 

temperatures of gauge blocks, etc: 
0 Range: at least J8 to 30 C; 

Discrimination: J.1°c or better; 

Power supply: ~ither a) 230V ± 10%, 50Hz 

c.r b) rechargeable batteries (charger and spare 

set of batteries to be supplied). 

10. O!le :::-::>Undness rieasuring machine with ele<:tronic indicator and elec­

~=ically-;onnected chart recorder: 

iio:::-~.:..ece capccity: at least 200mm dia., mass 20kg; 

::::.:..s.::::-:.;:i::.nauou: better than O.lum; 
I 

s~~~e3~ed suppliers: 

?.;;....,'< Ta~ lor Hobson (me); 

·:.~. Jo·iansson Ltd. (me and Sweden); 

-·~· Starrett Co Ltd. (UK and USA); 
Yituto:·o (Japan). 

11. 0!:-::- 3"'.!:::"fa.cf· roughnes8 measuring ma.chine with electronic indicator and 

elect!:ically-connected chart recorder: 

P:::-e:e:::-ence given to equipment that will measure parameters to all couunon 

sta:ir...a:ds (e.g. rms, max height, quasi-peak, etc.); 

3~y:~ to be motor driven with variable speed; 

Ce=-:.:...:ie(1. reference specimens to be supplied (s~e note 5 below). 

S'..!?~ste:l suppliers: 

~a.r:lc Taylor Hobson (me); 

.Jr Perthen GmbH (FRG); 
F.c.nmelwerke GnbH (FRG). 

General no.~ 

1. SXcept where otherwise specified, power supply 2)0V .:!: 10~1, 50Hz. 

2. NoI'I:l21 temperature for use 27 ± 1°c
1
relative humidity 50 to 65r,, but 

W-1Ui .Jment should be sui~able for st-Jrage in tropical conditions (i.e. 

temreratures up to 50°c, relative humidity to 95%) when plain steel 

sur .·aces are suitably protected from corrosion, without damage or 

change of calibration. 
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3. aiuipment should conform to recognized international (IEC of ISO) or 

national (e.g. BS) standards applicable to the type of equipment. 

Tenderer to state standards complied with. 

4. Equipment to be accompanied by full instructions for installation, 

operation, re-calibration and maintenance, inchding parts lists and 

diagrams and list of reco11111ended spares, as appropriate, all in Ehglish. 

5. Cali~ticn certificates to be supplied where indicated. For UK sup­

pliers, t~ese should be Bt-itish Calibration Service or National 

Physi~l Laboratory certificates. For other suppliers, the certifying 

autho=i";y should be an equivalent national calibration service or 

national measurement laboratory. Calibration temperature 27 ± 1°C; 

where this is not possible, 20° ± 1°C is acceptable, with a statement 

of te~perature coefficient over range 19 to 2a0c. Tenderer to state 

te~pe:::-ature and proposed source of calibration. 

6. Prices to be inclusive of tropical packing and delivery Colombo for bo.h 

sea and air freight. 

. 
1. In addition ~o the equipment listed above, items such as squares, 

straightedges (rectangular section and toolmakers' knife-edge), vee­

blocks, plain and cylindrical setting standards may be required if these 

are not already available in :oc:s. 
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ANNSX F: E=l,UIPMENT RE~IRED FOR 

THERMAL MEA.5tJR.t'..i"!ENTS 

1. J,iquid-in-glass "total im!iersion" solid-stem thermometers for precision 

a) 

b) 

c) 

d) 

Note: 

g) 

h) 

j) 

k) 

Noteo: 

use: 

·~tity Specification Range Scale Interval 

required. oc oc 

3 srI/o.1/-5/+25 to IS0653 -5 to +25 0.1 

5 SI!L/0.1/20/45 to ISo653 +20 to +45 0.1 

3 STL/0.1/40/65 to IS0653 +40 to +65 0.1 

3 SPL/0.1/60/85 to ISo653 -t-60 to +85 0.1 

3 ffi'L/0.1/80/105 to ISo653 +Bcf to +105 0.1 

3 ffi'C/0.1/39/51 to IS0654 +39 to +51 0.1 

~ of each of the above 6 types to be accompanied with a cali­

certificate as specified. below (note 4); for the remainder, certi­

fi~ation by the manufacturer is acceptable. 

3 Series P to IS01770 -35 to +50 1 

6 Series C to IS01770 0 to +60 0.5 

6 

6 

Series D to IS01770 

Series F to IS01770 

0 to +100 

0 to +250 

l 

2 

for all of the above 4 types, the manufacturer's calibration 

certificate is required; 

Suggested suppliers: 

Corning Ltd., Stone, Staffordshire, UK; 

H. Stout & Co Ltd., Holmethorpe, Redhill, Surrey, UK; 

G.H. Zeal I,td., Lombard Road, London, SW19, UK. 

2. Six ther.nocouples type B (i.e. Pt 30% Rh/Pt 6% Rh) in hermetically sealed 

enclosures suitable for furnace temperature measurement: 

Calibration certificates required (see note 4 below); 

Suggested suppliers: 

Engelhard Industries Ltd., St. Nicholas Road, Sutton, Surrey, UK; 

FU.mace Instruments Ltd., Harwood Street, Sheffield, S2 4SE, UK; 
Johnson Matthey Metals Ltd., South Way, F~xhibition Grounds, wembley, 

HA9 OHW, UK. 
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3. Three secondary standard (100 ohm) platinum resistance thermometers 

for use over range -40°C to +63o0 c: 
Calibration certificates required (see note 4 below); 

Suggested suppliers: 

RoselilOunt Engineering Ltd., Heath Place, Bognar Regis, Sussex, UK; 

H. Tinsley&: Co Ltd., Werndee Rall, South Norwood, London, SE25, UK. 

4. One triple point of water cell: 

.... -. 

Calibration certificate required (see note 4 below); 

Sa:;ional Physical Laboratory, Teddington, TWll OLW, UK. 

?•~ ~igital voltmeters for thermocouple emf measurement: 

?.e3o:~tion: lfV or better, 4 digit display (minimum); 

Li=!i~s o: e~Tor: ± 5pV over range 20°c to 30°c; 

Po•~= s~?ply: 23ov .±. 10%, 50Hz; 
Ga:i"::=ation certificate required (see note 4 below); 

Suggested suppliers: 

Datron Ltd., Hurricane Way, Norwich Airport, Norwich, UK; 

:tacal-Dana Ltd., Duke Street, Windsor, UK; 

Solartron Electronic Group, Farnborough, Rants, UK. 

6. One resistance bridge for use with item 3 above: 

Li::lits of error lOppm; 

2ither a) complete with power supply and electronic balance indicator 

(preferably similar to Annex D item 7 or 11); 

or b) automatic and self-balancing, with digital indication and 

IEEF488 ( IEC 625) computer interface; 

Power supply: 230V .±. 10~~. 50Hz; 
3uggested suppliers: 

Automatic S:stems J.1.boratories, Construction House, Grovebury Road, 

Leighton Buzzard, UK; 

R. Tinsley & Co Ltd., Werndee Hall, South r;orwood, London, 8-.:25, UK. 
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7. ~resistance standards, for use with item 6, values as recommended 

by supplier of item 6: 

Limits of error: 5ppm at 27°c; 
Temperature coefficient: less than 5ppm/

0
c; 

Calibration certificate required (see note 4 below); 

Suggested suppliers: 
Cropico Ltd., Hampton Road, Croydon, ca9 2RU, UK; 
H. Tinsley & Co Ltd., 1 . .ferndee Hall, South Norwood, London, SE25, UK• 

8. C!l~ ::.o• the~l emf r~versing/select~r switch (or a multi-point scanner), 

:G= use with item 5 or with a precision potentiometer, when cali-

:=3.-:ing thermocouples: 

s~~~5~ed suppliers: 
?.?.7'~. Ltd., Hermitage Road, St. Johns, Woking, Surrey, UK; 

als-: .htomatic S-Jstems Laboratories; 

::~o?ico Ltd.; 

:a tron Ltd.; 

~. Tinsley & Co Ltd. 

(a.c.i=esses above). 

9. <me ;a.ir of binoculars ~a viewing lens, for reading scales on liquid.­

ir.-?.:a3s thermometers; with supporting stand: 

Su~~sted supplier: 
:::.:i. Irving, 258 Kingston Road, Teddington, Middlesex, UK. 

10. 'l'"•o stirred water baths for thermometer calibration work over the range 

0 to +S0°C: 
!e~?e=ature stability: lOmK over 1 hour; 
Tem?erature uniformity: better than 5mK between points lOOmm apart; 

Power supply: 230V ± ior, 50Hz; 

Suggested suppliers: 
Grant Instru:nents Ltd., Barrington, Cambridge, UK; 

H.N. Irving (address above); 
Laba.pp, 177 Lockwood Road, Huddersfield, HDl 3TE, UK; 

rownson & Mercer Ltd., 93/96 Chad.wick Road, Aatmoor, Runcorn, 

Cheshire, UK. 
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11. a) One fluidized alumina powder bath for thermometer calibration work 

o\·er the range 80°C to l000°C: 

Temperature stability: o.1°c over 1 hour; 
Temperature uniformity: better than O.lK over the working volume, at 

200°c, and pro-rata to 1000°c; 
'With means to prevent scattering or spillage of powder when in use; 

Power supply: 230V ± 10%. 50Hz. 
b) Supply of pure alumina powder sufficient for 3 fillings of the bath: 

Suggested suppliers: 
Isothermal Technology Ltd., Pine Grove, Southport, Merseyside, UK; 
Te~ Electronics Ltd., Unit BB, Telford Road, Bicester, OX6 arz, 

me. 

12. One tubular electxic furnace suitable for comparison of thermocouples 

and/or resistance thermometers: 

Range: 400°C to l800°C; 

Temperature stability: 2°c over 1 hour; 

Temperature uniformity: better than lK over the working volume; 

Power Supply: 230V ± 10~, 50Hz; 

Suggested suppliers: 
The knalgams Co Ltd., Tinsley Park Road, Sheffield, UK; 

Carbolite Co Ltd., Bamford Mill, Bamford, Sheffield, UK; 

Furnace Instruments Ltd., Harwood Street, Sheffield, S2 4SE, UK; 

Johnson Matthey Metals Ltd., South Way, Exhibition Grounds, Wembley, 

EA9 OHW, UK; 

Stanton-Redcroft Ltd., Coppermill Lane, London, SW17. 

i3. One reference temperature enclosure for thermocouple "cold" junctions, 

controlled at o0 c: 
Power supply: 23ov ± 10%, 50Hz; 

Suggested suppliers: 
Delristor Ltd., 21 Windso:r Road, Uxbridge, Middlesex, UK; 

Mectron (Frigistor) Ltd., 480 Fath Road, Slough, SLl 6BL, UK· 
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14. One set of icemaking equipment for the production of ice pellets anc 
for shaving or crushing these to produce a fine slush for filling 

an ice/water bath (e.g. item 10 above). ~he equipment should 

include a de-ionizer and any necessary ancillary pumps or com­

pressors. Tenderer to quote output capability in kg/hour and 

temperature of ice produced. 

Ambient air temperature 30°c; 
Water supply temperature 20°c; 
Power supply: 23ov ± lor~ 50Hz; 

Suggested suppliers: 
Hubba.rd Refrigeration Ltd., The Street, Martlesham, Woodbridge, 

Suffolk, UK; 
E.~i. L..-ving, 258 Kingston Road, Teddington, Middlesex, UK; 

Prestcold Ltd., Theale, Reading, UK. 

15. a) SiX multi-point electronic temperature recorders, including trans­

ducer3 (probes), with individual adjustment of each probe channel 

for calibration purposes: 

Num~r of probes per recorder: 6 m~; 

Lead length to probe: 20m miniurum; 

Te~p-erature range: at least +15°c to +35°C; 
Resolution: 0.2°C or better; 
Dr~ft: not to exceed o.5°c during 6 months following calibration; 

Power supply: 230V ± 10%, 50Hz; 
~: Preference will be given to a recorder which can be used to 

record % relative humidity also, over at least the range 40 to 

80%RH, with limits of error not exceeding± 5r~ 

b) Sufficient charts, pens, spare probes (at least 2 per recorder) for 

maintenance of the above for a period of 2 years. 

General notes 
1. Normal operating temperature 25 + 5°c, relative humidity up to 95%,but 

e~uipment should be suitable for storage in tropical conditions (i.e. 

temp~ratures up to 50°c, relative humidity to 95~) without d~~e or 

change of calibration. 
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2. Equipment should conform to recognized international (IEC or ISO) or 

national (e.g. BS) standards applicable to the type of equipment. 

Tenderer to state standards complied with. 

3. E.iuipment to be accompanied by full instructions for installation, 

operation, re-calibration and maintenance, including parts li~ts and 

diagrams and lists of recommended spares, as appropriate, all in 

English. 

!. Cali~ra~ion certificates to be supplied where indicated. For UK 

SU??:iers, these should be British Calibration Service or National 

?}:y3i~al I.aboratory certificates. For other suppliers, the certi­

:y~~~ ~u~:!Ority should be an equivalent national calibration service 

c= ~~ti~al measurement laboratory. Tenderer to state proposed source 

o: ~e~i~ication. 

5. ?=i~e3 to be inclusive of tropical packin~ and delivery Colombo for 

bo~h ~i.= and sea freight. 

6. In addition to the equipment listed above, a supply of alumina tubes, 

d=i:led metal blocks and mounting clamps and supports for thermometers 

wil: be necessary. It is assumed that these will be purchased or manu­

fa~"':·.ll'ed locally as needed. 

I 
' 
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ANNEX G: E'tUIPMENl' REQUIRED FOR 

OTHER MEASUREMENTS 

FORCE: 1 set of equipment comprising items 1 to 8: 

1. One special low-profile load cell for verification of concrete 

testing mach.i.nes (e.g. Avery-Denison model 7122): 

Range: 200kN to 2MN, compression only; 

Cali'b:.:ation certificate required to BS 1610 grade 1 (see note 4 below). 

2. C:le sealed load cell, with tension fittings: 

?.a=.~: 50kN to 500kN, compression and tension; 

ca::_-;_a~:on certificate required to IlS 1610 grade l (see note 4 below). 

5. ()::e sealed load cell, with tension fittings: 

~a::~: 5k~ to 50k.,, compression and tension; 

c~::°':=ation ~ertificate required to BS1610 grade 1 (see note 4 below). 

4. C:!e load cell, compact type, with tension fittings: 

Ra.."'lge: 2..'<.i.'l to 20kN, tens ion only; 

Le~~h: lOOmm max overall (excluding fittings); 

ca::.:::::ation certificate required to BS 1610 grade 1 (see note 4 below). 

5. C'::e sealed load cell: 

R~-e: 500N to 5kN, compression only; 

ca::.:C::ation certificate required to BS 1610 grade 1 (see note 4 below). 

6. One sealed load cell, with tension fittings: 

Ra..~ge: 50N to 500N, tension only; 

Calibration certificate required to BS 1610 grade 1 (see note 4 below). 

7. ~stabilized de power supply for use with any of items 1 to 6 above: 

Power supply: 230V ± 10%, 50Hz. 
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8. One digital voltmeter or ratiometer for use with a:ay of items l 

to 6 above: 

Resolution: lfV or better; 

Limits of error: sufficiently low to enable BS 1610 grade l per.for­

mance to be achieved when used with any of items l to 6 above 

from 10% to 100% of force range, over temperature range 20°c to 

35°c, and during 6 months following calibration; 

Power supply: 230V ± 10%, 50Hz; 

Calibration certificate required (see note 4 below). 

Supplier suggested for items l to 8: 

National Physical Laboratory, Teddington, TWll OLW, UK 

(fo= attention of Mr R F Jenkins). 
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PRESSURE 

9. One portable rotating piston dead-weight pressure gaug~ tester (cali­

brator}, complete in transportable box: 

Range: 20kPa to lMPa (0.2 to 10 bar); 

Limits of error: o.1% over full range, and over temperature range 20°c 
to 35°c (with temperature corrections, if necessary}; 

Constrnction: preferably stainless steel throughout; 

'ieig!lh: stainless steel, individually marked with identification; 

Accessories: set of adaptors to following pipe threads, in transpor-

table box: 

3S? t, !, ~ , i inch 

MlO x 1, M12 x 1.5 and M20 x 1.5 

:'t7l' ~ -27' l-18, ,_14 
su.f.ficient gaskets for two years' use 

note: BSP = British standard Pipe (Whitworth} 

M = metric thread to ISO standards 

NP!' = American stand.a.rd taper pipe thread 

Calibration certificate required, including masses of individual 

weight-pieces (see note 4 below}; 

Suggested suppliers: 

!bdenberg Gauge Co Ltd. (UIC}; 

CEC Consolidated Electrodynamics (USA}; 

Ruska. Instrument Corporation (USA); 

Desgranges et Huot {France); 

~aibak AG ( FRG) 

V3B Messger'atewerk Beierfeld ( GDR). 

• 
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10. One sel.f-contained pressure test bench for the calibration of indus­

trial pressure ga\1&8S to lMPa. (10 bar} using air, ....a.ter or 

hydrocarbon fluids, complete with all interconnections, stop cocks, 

filters, separators and set of adaptors to all pipe threads listed 

above under item 9; electronic digital indication preferred: 

Limits of error: 1% over range 20kPa to lMPa over temperature ; ange 

20°c to 35°C; 
Compressor: manual or motor driven; 

· Fower supply: 230V ± 10%, 50Hz; 

~: 'Jenderer to specify suitable hydrocarbon fluids, quantity 

~ecoillltended £or 2 yea.rs' use, and identif'y suitable sources of 
su~ly; 

Sug~stad suppliers: as for item 9 above. 
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P.ARDN~SS 

11. One hardness testing machine for Bt-inell (5II1D) ball, Rockwell B &: C 
and Vickers HV30 scales: 

Automatic loading and t.-"...ming, otherwise manual operation is acceptable; 

Preference given to a simple machine that can be relied upon to main­

tain its calibration for at least 5 years without servicing other 
than routine maintenance; 

T',;o indenters of each type to be supplied; 

Ope=a-:i::lg temperature will be 27 ± 1°c; 

Ce~ii'icate of verification by intercomparison with a master machine 

-:o be provided., together with evidence that the master machine is 

a.cce:;>ted by a national measurement laboratory as reproducing the 
relevant national hardness scales; 

7~~ ~ometrical form of each indenter supplied is to be certified (see 
:::io"te 4 below); 

?J'•.;t" 3Upply: 23ov ± 10%, 50Hz; 

s~ggested suppliers: 

Avery-Denison Ltd. (UK); 
Engineering & Scientific Equipment Ltd. (UI<:); 
~ickers Ltd. (UK); 

!ia.rdness Control Instruments Ltd. (UK); 
Rockwell (USA); 

:Ddentec Hardness Testing Machines Ltd. (UK) 
?rank (FRG). 
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12. One set of' hardness test b:ocks: 

a) Two blocks between 100 and 200 HB; 

b) Two blocks between 250 and 350 HB; 

c) Two blocks between 40 and 60 HRB; 

d) Two blocks between 60 and 80 mrn; 
e) Two blocks between 20 and 30 HRC; 

f) Two blocks between 30 and 40 HRC; 

g) ~ blocks between 40 and 50 RRC; 

h) ~ blocks betweon 50 and 60 HRC; 

j ) Two blocks between 60 and 70 HRC; 

k) ~ blocks between 100 and 200 HV30; 

1) ~hree blocks between 250 and 350 HV30; 

m) ~ blocKs between 600 and 750 HV30; 

Calibration certificates required for at least ~ of each type of 

block (see note 4 below); for the remainder the manufacturers' 

certificate is acceptable; 

Suggested suppliers: 
National Institute of Metrology, POB 2112, Beijing, China; 

also, those for item 11 above. -
13. One dead.weight hardness testing machine for rubber in accordance with 

ISO 48, 1400, 1818, ASTM Dl415, BS 903 Part A26 methods H, L, N, 

Dill 53519: 
Range: 10-100 IHRD; 
Accessories: complete with ball indenters lmm, 2.5mm, 5mm dia. and 

fittings to permit tests to methods CH, CL, CN to BS 903 Part A26; 

Power ~ipply: 230V ± 10%, 50Hz; 
Calibration certificate required for dimensions of indenters, foot, 

and forces applied (see note 4 below); 

Suggested suppliers: 

H.W. Wallace & Co Ltd., (UK) (e.g. type ID.); 

also, others listed in BS 2719. 

-1 



- 114 -

14. One set of rubber hardness calibration blocks covering the range 

10-100 lBRD, for intercomparisons between pocket-type testers 

and item 13 above: 

Calibration certificate required. for hardness at 27°c {see note 4 below); 

Suggested. supplier~: 

RAPRA (UK); 

also, suppliers of item 13 above. 

PRarOMB'!'RY: 

15. Six (three of each rating) secondary standard lamps for photometry, 

coil~ tungsten filament type, selected and a.ged: 

3.a.tings: 

a) 4ow, 220V nominal; 

b) lOOW, ~lOV nominal; 

Ca~: bayonet cap {B22d); 

:?o·.;er supply: for constant current (de) operation; 

Calibration certificate required {see note 4 below); 

P.ecoill!lended supplier: 

:National Physical Laboratory (UK) 

(for the attention of Dr M.E. Peover). 

Note: order from NPL, but specify GEC type LF to drawing no. T73-804, 

805. 
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16. One integrating sphere (to BS 354 or similar), for lamp photometry, 
complete with all fittings, necessary plugs and sockets (with 

mating components to match), to suit lamps specified below: 

Nominal diameter: lm; 
Inte:rnal coating: white reflecting, suitable for tropical use; 

To be fully fitted with directly interchangeable lampholders {using 

no tools) to suit the following lamps, with means to centre 

these: 
a) GEC secondary standard lamp type LF, 40 or 60 or 

lOOW to drawing no. '?}3-804, 805, cap bayonet B22d, 

mounted cap up; 
b) GEC secondary standard lamp type LF, 150W to 1rawing 

no. 73-801, 803, cap bayonet B22d, mounted cap up; 

c) Tungsten filament general service electrical lamps 

to Ceylon Standard 61 (1969), rated at 25 or 40 or 

60 or 75 or 100 or 150W, bayonet cap, mounted cap 

~; 

To accept the photometer specified at item 17 below. 

Suggested suppliers: 

Schmidt & Haensch QnbH (FRG); 

Institut f\ir Lichttecbnik, Berlin; 

Macam Pbotometrics Ltd. (UK); 

Alexander Wright & Co Ltd. (UK); 
~: order should be accompanied by CS 61 and by the GEC drawings 

specified, as well as details of item 17. 
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17. Q!!! mul. ti-range V{ ~ ) corrected. silicon cell photo•ter for use with 
item 16 above: 

Digital indication; 

Preferably suit~ble also for portable us~ for the measurement of 

illuminance in the range 100 to 2~~1:0 lu:x, with filters or 
corrections to suits 

a) tungsten .filament light sources; 

b) fluorescent lamp sources; 

c) daylight {not direct sunlight); 

Power supply: 230V .±. 10%, 50Hz ~. {if used as a portable instrument) 
dr;y batteries {preferably re-chargeable cells); 

Calibration certificate required. for spectral response {see note 4 
below); 

Suggested suppliers: 

National Peysical La.bore.tor,y {UK) {for the attention of 
Dr. M.E. Peover); 

Lichtmessteclmik, Berlin (FRG); 

Optronik:, :Berlin; 

Osram GmbH, Berlin or Munich {FRG); 

also, suppliers tor item 16 above. 

18. {Only required if item 17 not suitable for portable use). 

Q!!!. portable photometer {to BS 667 or similar), V{~) corrected, for 

the measurement of illuminance, with tilters or corrections to 
suits 

a) tungsten .filament light sources; 
b) 

c) 
fluorescent lamp light sources; 

daylight {not direct sunlight); 
Range: 100 to 2000 lux; 

Limits of error: 5% of readingJ 

Power supply: dry batteries {preferably re-chargeable cells); 

Calibration certificate required for spectral response a 1 illuainance 
(see note 4 below); 

suggested suppliers: 

as for item 17, excluding National Physical Laboratory (UK); 
(there will be a number of others). 

-1 
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19. One stabilized de power supply for use with secondary standard lamps 

(item 15 above) and also 'With lamps under test: 

Output current (stabilized): variable from o.oaA to 0.9A; 

Output voltage: 180V to 270V nominal; 
stability or output current; better than 0.05% over 1 hour, or for l~~ 

chr.'Ulge in supply voltage; 
Settabi~ity: output current adjustable in steps {or continuous~) not 

greater than 0.01%; 

Power supply: 230V ± 10%, 50Hz; 

suggested suppliers: 

Vinculum Services Ltd. (UK); 

Farrell Instruments Ltd. (UK); 

Kingshill Electronic Products Ltd. (UK); 

Pierre Fontaine Electronique (France); 

Lambda Electronique S.A. (USA and France); 

Hewlett-Packard Co (USA); 

Philips (Netherlands); 

also, suprliers of power supplies in .Annex D. 

cmTIFIED REFERENCE MATERIALS: 

20. Q!!!. q_uartz control plate to suit Schmidt & Haensch Lippich Polarimeter 

model 14170: 
Calibration certificate required for sodium yellow line {see note 4 

below); 
suggested suppliers: 

Optical Activity Ltd., Industrial Estate, Bury Road, Ramsey, 

Huntingdon, Cambridgeshire, PE17 lUA, UK; 
Bellingham & Stanley Ltd., Polyfract Works, Longfield Road, 

Tunbridge Wells, Kent, UK; 
Schmidt & Haensch GmbH, Na.umarmstrasse l3, 1000 Berlin 62, FRG. 

-1 
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21. One set of absorbi:lg glass filters for checking spectrophotometers, 

mounted in. special frames (Pye Unicam Ltd. registered desifm 

969423) and su~plied in a wooden box: 

Nominal densities: 

a) 0.15; 
b) 0.5; 
c) 1.0; 
d) 2.0; 

e) 3.0; 
Calibration certificates required covering the wavelength range 400 

to 800nm (see note 4 below); 

Reconmended supplier: 

National Peysical Ia.lx>ratory, UK 

(for the attention of Dr. M.E. Peover). 

General notes 
1. Unless specified otherwise, normal operating temperature is 25 ± 5°c, 

relative humidity up to 95% (allowing for possible use outside the 

laboratory). However, all equipment should be suitable for storage 

in tropical conditions (i.e. temperatures up to 50°c, relative 

humidity up to 95%), subject to protection of uncoated steel surfaces 

(items 11 & 12), without damage or change of calibration. 

2. :Equipment should c~nform to recognized international or national 

standards applicable to the type of equipment. Tenderer to state 

standards complied with. 

3. Equipment to be accompanied by full instructions for i.11stallation, 

operation, re-calibration and maintenance, including circuits, parts 

lists, diagrams a.nd list of recommended spares, as appropriate• all 

in English. 

4. Calibration certificates to be supplied where indicated. For UK 

suppliers, these should be British Calibration Service or National 

Physical Ia.boratory certificates. For other suppliers, the certi­

fyin; c..uthority should be an equivalent national calibration service 

or a national measurement laboratory. Tenderer to state proposed 

-1 
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source or certification and temperature (27°c preferred}. 

5. Prices to be inclusive of tropical packing and delivery Colombo for 

both sea and air freight. 

6. If funds available permit, it would be advantageous if items e, 17 

and 19 are provided with IEEE 488 (IEC 625) computer interfaces, to 

facilitate future automation of calibration activities. 
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ANNEX H: PROGRAMME FOR SEMINAR ON MEASUREM~T IN INDUSTRY 

Organized by the Bureau of Ceylon Standards with the sponsorship of the 
United Nations Industrial Development Organization. 

24 and 25 November 1983 

Thursday 24 November 

DPI'-R 

DPI'-R 

DPI'-R 

Fridaz 

GMSdeS 

DPI'-R 

GMSdeS 

HLRWM 

DPT-R 

0900 Opening cerem~ 

0930 Tea 
1000 

1200 

1330 

1500 

1530 

Units of' measurment, standards, reference 

materials and traceability 
Innch 

Accuracy, error, uncertainty 
Tea 

Calibration of instruments, laboratory records 
1700 Close 

22 November 

0900 

1000 

1030 

1130 

1300 approx. 

1400 

1515 

1530 

1630/1700 

Development of the Bureau's technical services 
Tea 

Process control instrumentation 

Visit to lbreau Laboratories, Colpetty & Wellavatta 
Lunch 

:Engineering measurements 
Tea 

ElectriC'al measurements 

Close. 

HLRWM = Mr H.L.R.W. Mada.nayake, Deputy Warden of Standards, Department 
or Internal ~Tade 

GMSdeS = Dr G.M.S. de Silva, Assistant Director, lbreau or Ceylon 
Standards 

DPl'-R = Mt- D.P. Thurnell-Read, UNIDO Consultant in Metrology and 
Calibration 
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ANNEX J: FELLOWSHIPS RECOMMENDED 

Subjeci. Duration Location Year 

MEn'ROIDGY 

Temperature measurement 2 months UK late 

- resistance thermometry e.g.NPL, 1984 

- calibration of liquid-in-glass BSI, 

thermometers res* 
- calibration of thermocouples 

- pyrometry 

Photometry 2 months UK 1984/5 

- testing or lamps e.g.NPL, 

-- calibration of photometers BSI, 

-- testing of luminaires the Shirley 

- colori!Jletry Institute p 

Force and pressure 2 mont~ UK 1984 

- calibration of materials e.g.NPL, 

testing machines Instron, 

- calibration or pressure gauges !CS* 

- calibration ,,r vacuum gauges 

*B}S (in this context) = laboratories of the RL-itish Calibration Service. 

p for colorimetry applied to textiles. 
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