The subject scope of the present Weights and Measures Act in Malaysia and the
issues to be examined in the Upgrading Project are briefly described next for
reference purposes. The Act intends the conirol of all measurements used for
trade based on quantity and stipulates that government organizations must
conduct the limited verification and inspection of measuring instruments used
for domestic "retailing” services. The measuring instruments referred to by' the
Act are those tools, machines or devices used to measure length, area, volume,
time or miass. This means that of those meters mentioned earlier for utility
services, waii-hour meters are not subject to the Act while others are, in
prihcipl_e, subject to the Act. The fact that these meters are not currenﬂy subject
to control may be explained by the his'torical divisions of the relevant

- jurisdiction and the technical difficulty of provuhng the necessary

inspection/verification facrhtres. Another important role of the Act is ensuring

the introduction of adequate administrative and technical measures to prevent

incorrect meas_ure'ment. In this context, the iniroduction of a pattern approval
sYstem appears essential in view of the complex structures and mechanisms of
measuring mstruments Given the fact that an electronics revolution is taking

place, even in the field of mass- meters, 1 e. scales, for commercml use, the

Weights and Measures Depa_rtment or _the 'SIRIM should_ ¢stablish an
appropriate pattern testing 'sy_steml in the near future, Furtherm_ore,_from’the

viewpoint of ensuring' fair trade practices, it is necessary for meas'urementsof

such quahty elements of merchandlse as ingredients and density, etc. to be

- brought under the controi regrme

.'Standards in thrs ﬁe]d are currently mamtamed and controlled by the Survey

Note: The Weights and Measures Departmem has a plan 0 set up its own

| imetrology laboratory which was not certain when the Fleld Survey was

conducted. This ‘laboratory aims to cahbrate the standards and

measurmg equxpment owned by the verification offrces under the

| Weights and Measures Department. Effective implementation of legal
metrolbgy will be expected when it is eStainShed.

Measurement Standards for Nauonal Land Surveymg

Department of the Mmrstry of Land and Regronal Development. The calibration
of laser dlstance measurmg eqmpment which demands h]gh accuracy, is

. 'entrusted to the NPL (Nauonal Physwal Laboratory) m U K. Accurate
' 'surveymg is essentral not oniy for conservation purposes and for the rational

B development/utilisation of national iand as well as for the prevention of natural
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disasters but also for fair land transactions and the smooth implementation of
civil engineering and building projects. Measurement standards which are
consistent with those in other fields must, therefore, be upheld. _

For the domestic provision of measurement standards for surveying equtpment,
it is necessary to have at least a 50m long thermostatic laboratory together with
a long bench, mobile measuring table and various related equipment, including
an angle standard, to allow measurement over a long length. The SIRIM cannot
currently meet these requirements and the provision of such fac:thtles and

-eqmpment must be discussed as part of the Upgtadmg Protect

Measurement Standards for Telecommunication Business (frequency, time,

hottr)

Technical control in this ﬁeld is conducted by the Telecommumcataons

*Department of the Ministry of Enetgy, Telecommuications and Posts with the -

cahbrauon of flequency standards and high ftequency equtpment which
demand a h;gh degree of accuracy, being entrusted to the SISIR in Smgapore
The ‘current over-crowding in radlo use makes the accurate altocanon of
frequen01es whﬂe strtctly controlhng the tliegal use of radm waves crlttcally

important, The provision of h‘.ghly rehabte standards and advanced technolo gies

isa precondltton for such tight allocation of frequenc1es and eqmpment control.

{4

At present, the SIRIM has o standards to meet this precondmon and, in view
of the urgency of this issue, such standards must be provided in the first phase
of the Upgradmg Pro;eet '

Measurement Standards Relatmg to Road Transport Vehlcles and Pattern
Approval ' ' '

Body mspectlon and other Vehtcle mspectton work are currentiy conducted by'

- the Road Transport Department of the. Mmtstry of Transport. The number of
inspection items is fairly limited and rneasurement standards are only avatlable 7

for body weight, emission gas. (carbon emission volume of dtesel vehu,les) and
transmlsswny of window glass, efc. The calibration of measurmg instrumeénts is
entrusted to the Weights and Measures Department and the SIRIM. Pattern

approval is conﬁxmatmn of the inspection results certified by car ‘manufacturers

or forelgn mspectton institutions. The Department does not have its own
fac:httes to conduct testmg and mspectton o
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‘There is currently only one domestic vehicle manufacturer in Malaysia As the
number of cases of vehicles undergomg extensive repair or remodelling is
small, there is little need for pattern approval testing or detailed body
inspection. In the future, however, it will be essential to establish facilities
which are cap'a'bie of testing the compatibility of all vehicle components and
functions with the relevant standards, 'necessi'tating the introduction of relevant
measurement standards. The scope of the SIRIM's calibration services bh()llld
therefore, accordingly be expanded.

Measurement Standards for Pollution Control

Control relating to air pollution, water contamination, soil contamination, noise

. and vibration, etc. is currently the responsibility of the Department of

Environment of the Ministry of Science, Technology and Environment pursuant
to the Environmental Quality Act and Clean Air Act, etc. In fact, most control
takes the form of administrative guidance based on set gui_delines. In the case of
an actual environment measurement being required; the Department of
Environment, which is empowered to-enter premises to conduct in_spection,

‘collects samples and request the Chemistry Department of the Ministry of
-Science, Technology' and Environment to analyse them. With regard to noise
_ and vibration, only guldelmes are. currently in force. The Department of

Envrronment hopes that the SIRIM will acquire calibration capabrhty o

. maintain the rel_labrhty_of noise and vibration-related measuring equipment,

In Malaysia, all types of work  relating -to chemical analysis and the

measurement of ingredients are entrusted to and conducted by the Chemistry
Department which is currenily preparing its own p}an to consolidate the relevant
technical regime. While all chemical measurement standards are ultimately

_traceable to SI unifs, the routes of traceablhty are generally very complex.

Although unique technical- methods are used in each field, most working

_ standards are spread via certified reference materials. ‘Whether or not the

_Natronal SIRIM Measurement Centre should be given jurlSdICtIOI] over

chermcal standard related work is a demsron ofa pohtrcal nature. As far as the

 technical aspect is concerned the compatlblhty of measurement standards can

- be mamtamed provided that there is a single orgamzatron responsible for such
' standards This orgamzatron need not ‘necessarily be the STRIM Measurement

_ Centre..
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Based on the above considerations, it appears appropriate not to include
chemical standard-related facilities in the Upgrading Project except for
calibration facilities for such pollution- reiated equlpment as noise meters and

vibration meters

(6) Measurement Standards Relating to Customs Law

The Customs Law cle'er:ly' stipulates the need for calibrating related equipment
(for example, tanks for oil {rade and flow meters, etc.) _with the required
aecuracy. The actual calibration work is conducted by such independent
surveyors as'the SGS (details of these surveydrs are given later), the technical
competerice of which has been confirined by the SIRIM. As the scope of the -
SIRIM's technical competence confirmation is rather limited at present, the
expansion and upgrading of the relevant measurement standards and calibration
capability of the SIRIM are deemed hrghly necessary to secure the reqlnred
level of traceability. '

Other Metroiogy-Related Legal Regulations

All the-items discussed in 3.1 represent those fields in which_'the introduction of
measurement standards with the enforcement of laws and regulations is directly
required. There are other fields in which the requirement for measurement standards
has yet to-materialise or in which consolidation of the technical basis for measurement
is reqn_ire_d prior to the actual enforcement of regulations, Some important fields of this
nature, the inclusion of which in the Upgrading Project Sﬁould be considered, are
described below. o

(1) -Regulations' on Environmental Conservation and Waste Disposal |

A resolutron passed by the UN Conference on Envrronment and Development
(Earth Summit in Rio de Janeiro in 1992) calls for mternatronal cooperatron 1o
1mpiernent comprehensive. measures Lo maintain a healthy natural envrrenment in
‘addition to conventronal regulatrons on spectﬁc pollutants In order to meet this
challenge, various measurement technologres and measurement standards must be
developed in regard to envrronmentat assessment pellutlon -free pmducts and
pmductlon processes and safe waste disposal, etc.” While most of the new
requirements can be met by the skrilfu} applrcatron of the basic measurement |
standard regime, the effective calibration of special measuring instruments will
require the SIRIM Measurement Centre's possession of the relevant facilities and
technical capability. '
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(2) Regulations on Electromagnetic Interference

The ever increasing use of electronic equipment in all types of fields has
necessitated the intré_du_ction of regulative measures from the viewpoint of public
interest in order to prevent accidents or problems caused by electromagnetic
interference. The testing of electromagnetic waves generated by such e’quipment
and the testing of equipment resistance to clectromagnetic noise require a large
number of instruments and facilities, including such extensive facilities as an
electromagnetic dark room. Although these instruments and facilities are not

included in the Upgrading Project, their inclusion in a future upgrading programme

QR

is deemed appropnate in view of the hkely development of testmg requirements in
this area.

Regulanons on Buildings and Industrlal Safety

There is a ruan(ed tendcncy for bmldmg safety standards to become more detaﬂed

~ and stricter in accerdance with the more advanced nature and higher densﬂy of

building service facilities. As a large number of measuring mstruments are used to
test the conformity of building facilities and equipment with various standards

relating to materials, construction work and use safety, a social orgamzation is
.reqmred to provide callbratlon services based on fair standards. Most of the

. anticipated work in this field can be conducted by the ordmary calibration service.

Because of the mvolvement of many types of spec1a1 equipment, however proper

attention should be pald 10 the development of calibration requirements in thlS '
field and arrangements should be made to immediately respond to the requirement

~ to expand the scope of the calibration service once such requirement actually

arises.

(4) Regulatiéhs on Safety of Cméurher Goods

"The number of instances of official standards belng mtloduced in regard to the

sa‘fety of various products used in daily Jife to protect consumers is increasing. The

- conformity of standards relating to the safety of electrical appliances, fire-
‘resistance and inflammability of clothing, curtains and carpets, safety of pressure

containers and safety of gas appliances, etc. is judged by means of various tests

) and inspections stlpulated by the relevant standards.. While most of these tests and

1nspect10ns are probably conducted by the manufacturers and/or third party
organizations, the responsibility to estabhsh standards and to confirm the technical
competence of these manufacturers and organizations must lie with the
government. Therefore, it is desirable that the Upgrading Project incorporate
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preparatory measures to perform such responsibility in response to the possible

introduction of new regulations in this field.

Response to Bileteral or Multilateral Approvai of Standards and Ce_t‘ti:fication

Systems

All the requirements described so far relate to domestic legal 'regulations in Malaysia.
Given the Malaysian industrial poltcy of further promoting export mdustmes,
consolidation of the metrology system is extremely imporiant to respond to the move
toward international standards and certification systems, ie. the mutoal approval of
testing and inspection results. According to the pnnc1ptes of the GA’I‘T Standard Code,
it is desirable for an exporting country to fest and inspect export products based on the
standards of the importing country and to attach a conformity certificate to the products

to be exported to indicate where the product mspectton responsﬂ)lhty lies. In order to
provide such a certificate, the exporting country must have a system capable of testmg

and inspecting export producis in accordance w1th mternattonai standards or the

' standards of the importing country. This system must be operable for at least the types

of fests and 1nspect10ns ‘stipulated by international standards and codes etc. The scope

of the system will most hkely rapidly expand with an increase of the sttb]ect products

‘and 1mprovement of product performance In many Cases, new products or the

performance level will need to face testmg or inspection under the legal regulattons

B aIready in force in the nnportmg country To make mutual’ approval feasible under such

c1rcumstances, itis essenttai that the govemment of the exportmg country guarantee the
reltabthty of the testing and mspectton conducted in its country "‘This entails
government responmbﬂﬁy to consohdate measurement standards which form the basis
of all testing and mspectton From this viewpoint, it is also essential for the SIRIM
Measurement Centre Upgrading Pro_]ect to sufficiently allow for further expansion in
the future to deal with new duties arising from the btlateral and multilateral approval of

standards and certification systems ' ' .
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4.1

4.1.1

4. CURRENT CONDITIONS AND PROBLEMS OF
MEASUREMENT SYSTEM

Outline of Measurement System in Malaysia

Measurement Standards

- Measurements standards mean the basic unit values for specific types of quantitics

to be used as the standards for measurement and also mean the methods, tools and

instruments to realise specific quantit'res'using such basic units. Measurement

standards ate often simply referred to as "standards” in the field of measurement. In
the narrow sense, they are basic standards (prrmary standards) for relevant types of '

'quantrtres while, in the broad sense, they are used as the gencral name for all

standards, inclusive of secondary and lower standards which are 1ntroduced to relate
primary standards to practtcal_measurement levels. In reality, it is inconvenient if

‘only one standard of a sneciﬁc value exists for one type of quantity. Consequently,

such secondary standards as a standard weight of 100 grammes and a standard

' werght of l gramme, etc, are 1ntr0duced to improve the. practrcabrhty of standards to
cover all necessary areas “of measurement Standards in a broad sense, therefore,

mclude a vanety of measurement methods tools and mstruments

While mea.s'urente‘nt.standards represent standard QUarrtity 'values (sizes), they are
actually expressed m varrous forms, rangtng from the physrcai representatton of
quantity by such .e Is as the krlogramme standard and such standard werghts for
such standards as thermodynamtc temperature scales where the actual quantrty is
only deterrnmed when the set procedure to deternune such scales is strictly

_followed The former types of measurement standards which concretely indicate a
i specific quantity value and which are used as measurement standards are called

"standards” in S termmology Accordmgiy, the temperature fi xrng apparatus and
platinum reststance thermometer etc. used to determine thermodynamm temperature
scales only constltute part of a standard and : are not "standards" in JIS measurement
termmology In praetree, however, a standard pressme gauge and standard
thermometer, etc used in assocratlon with secondary or lower measurement

' 'standards are often cailed standards All tools and 1nstruments used in association
wrth primary, secondary and !ower measurement standards are referred fo as
L_"standards“ in this report



As described above, the primary standards for measurement are transformed to more
convenient values or forms to facilitate practical measurement. This transformation
can be conducted by transfer standards (secondary and tertiary standards, etc.) which
act as the medium to translate the basic values of quantities determmed by primary
“standards to those used for pnctrcal ‘measurement. '

' In the case of the measurement of mass for example, while the kilogramime standard
represents the primary standard, there are many tntermedrate (transfer) standards
before reachmg the level of wetghts used for practical purposes. Each standard -~
recerves the reference value from a higher standard and then transfers it to a lower

standard At every transaction of the reference value to a lower standard {this
| process is called calibration), the accuracy of the standard deterlorates, creatmg a
hierarchical system of varymg accuracies, from the most accurate primary standard

to the least accurate working standard, as shown n Frg 4-1, Thrs standard transfer
.system, where a hrgher standard branches out to numerous Iower ‘standards, is a

rational system to relate the single primary standard to a number of practical

measurement methods. From the vrewpomt of pnmary standards this system is
called the "standard supply system” m that a basic quantity value is snpphed frorn a

hrgher standard to a lower standard in sequence Conversely, from the vrewpomt of
a practtcal rneasnrement method, the system is called the t_raceabrltty system” in

that the origin of the basic quantity value can be traced back -up to the primary

standard. | ' |

All measurements in the same category must be made based on the same standard to
avoid confusion, makmg the traceabrhty of measuremem results to the primary
standard 1mportant In this context, the ‘fole played by transfer standards of
~accurately transfemng the value set by the prrmary standard must be fully
recogmsed Moreover it is necessary for the prlmary standard to be common to not
only a smgle country but worldwide.

Accurate measnrement requires the proper' management of 'méaqui—i'ngf instrurnents
and the control of measnrement standards is the very. basrs of such management The
usual practrce regardmg the management of pnmary standards, the hrghest standards
in the traceability system shown in Flg 4-1, is for a nauonal research mstrtute for
standards to be responsible for primary standard management 'I‘he SIRIM
Measurement Centre in Malaysia is such an institute. Secondary and iower standards
are managed and controlled by intermediate. transfer orgamzatrons or the standards _
offices of manuf‘act_urers in accordance with the actual traceability system for each
type of quantity. Secondary and lower standards are not controlled by a special
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4.1.2

labdratory or research institute as in the case of primary standards but by a number
of different organizations concurrently, Therefore, specific metheds or procedures to
control such lower standards are essential so that standards on the same level
guarantee the same results.

There are 2 types of measurement standards as mentioned earlier. One type depends
on hardware called standards while the other depends on software which is in fact a
set of specifications for a method (process) 1o realise a standard value. Even with the

- former, however, various know-how (software) is required to transfer one value of a

standard to another value of another standard of a lower level, Similarly, the latter is
not selfusuffment as tools or instruments of a certain performance level are required
to achieve the objective. In short, measurement standards rely on hardware standards
and their proper use and both aspects must be properly managed to ensure
measurement accuracy. Needless to say, a higher standard, i.e. more accuraie
standard, demands a technically more advanced control regime, necessitating the
proper education and training of technical staffs responsible for the management and
control of measurement standards.

Outline of Measurement System in Malaysia

The highest research institute responsible for the management and control of

‘measurement standards in Malaysia ‘is the: SIRIM Measurement Centre of the

Standar'.ds' and Industrial Research Institute of Malaysia (SIRIM), the function of
which is equivalent to the combined functions of the National Research Laboratory
of Metrology, Electroteéhnigal Laboratory and Communications Research
Laboratoiy in Japan. In addition to the management and control of _pi‘imary
standards (national standards) in Malaysia, the SIRIM provides a calibration service
for industries and other government organization's.

- Secondary and lower standards are managed and conirolled by the following 8
' orgamzatlons as of July 1993, which are accredited under the Skim Akreditasi
- Makmal Malaysia (SAMM) system along with the SIRIM Measurement Centre.
~ Most of these accredited orgaﬁizatibn provide a calibration service for general

" customers. -

. Nﬁsahtéra"'?‘echﬂoiégies

- Pyrometro Séryiées
- Mecomb Malaysia -

= Naval Pockyard
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4.2.1

1

Matsushita Industrial Cm‘poratien

Singapore Electronic Engmeenng, Ltd.

I'TS Calibration Laboratory .. S i

Institut Voltan dan Arus Tinggi, Universiti Teknologi Malaysia

i

T

The SIRIM Measurement Centre manages and controls the national standards in the

following fields.

- Length

- - Mass

"[‘emperature
Electrical (DC, low frequency)
Volume/flow

t

- Time/frequency
- Force/pressure

The SIRIM was appomted as the custodlan of wexghts and measures in n 1981 by the
Mmlstry of Trade and Industry pursuant to the Weights and. Measures Act of 1971.

'Followmg its appointment, the SIRIM conducts the cahbrauon of the standards
owned by the regional verification offices established as part of the legal metrology-
system and used for the verification of measuring instruments and other purposes. In
addition, the SIRIM also provides a calibration service for measuring instraments
and testing equipment upen the request of private rescarch laboratories, testing

organizations and factories, efc.

SIRIM

Role and Functions

It has already been stated that the SIRIM Measurement Centre plays a central role in
Malaysia's metrology system, In this secuon the role and functions of the SIRIM
including those of the SIRIM. Measurement Centre, are descrlbed

The SIRIM is a non—profii organization under the ju;‘isd'iction of the Ministry of
Science, Technology and Environment (MOSTE) which was established pursuaht to
the Standards and Industrial Research Institute of Malayéia-lncereoraﬁon Act (Act
157 of 1975) with the merger of the Standards I_nSti_tulien of Malaysia (SIM) with
the National Institute for Scientific and Industrial Reéea.m_h (NISIR). As described
earlier, the SIRIM was appointed as the organization responsible for the control of
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weights and measures by the Weights and Measures Act of 1981. The SIRIM
Incorporation Act stipulates the functions and powers of the SIRIM to be as follows.

(1) Functions
The functions of the STRIM are:

(a) to promote, develop and promuigate standards for commerce and industry
and for goods produced in or imported into Malaysia whether for
consnmption in Malaysia or for export or re-export;

(b) to promote industrial efﬁc'ieﬁc':y and development;
(¢) to promote public and industrial welfare, health and safety;
(d) to promoie and undertake industrial research with the object of -

'(i) improving technical processes and methods;
' (i) discbveﬂng new processe_s and m_ethods;
(iil) encouraging the utilization of Malaysian products; and

‘(iv) adopting or adapting technology developed in other countries for use
" 'in Malaysia, and to apply the results of such research;

" (€) to provide industrial extension and consultative services to assist indusiry in

- meeting standards; and
(f) generally to improve production procésses and technigues,

(2)' Powers .

‘The powers vested in the SIRIM are:

(a) prepare, frame, modify or amend specifications and promulgate standard
specifications; '

(b) p’romoi_:e research in relation to specifications and provide for the
- examination and testing of commodities, processes and practices and for
those purposes establish such laboratories and other facilities as it thinks fif;



)

(@)

(e)

0

(g)

)

®

03

(k)

@

(m)

make provision for the registration of standard marks and regulate their use;

encourage and undertake educational work in connection with

standardisation;

collect and disseminate by any convenient means, including the publication
of reports, pamphlets, booklets, journals and other matters, information

concerning standardisation and relaied matiers;

develop and maintain a collection of library and museuin materials

concerning standardisation and related matters,

assist the Federal Government, State _Governments, local authorities and
other public bodies in the preparation of any specification required by
them;

cooperate with ‘the industrial sector, Federal Government, State
Governments, tocal authorities and other public bodies or authorities witha -

view to securing the adoption of standards;

‘cooperate with any person, association or organization outside Malaysia

having siimilar functions as those of the Institute, with a view to furthering
the effective performance of the functions of the Institute;

solicit and accept for the purposes of the Institute ahy money, land or other
pfop’eriy from any body of petsons or organization by way of grant,
subsidy, donation, gift, subscription or otherwise, and where it accepts any .
such money, land or other pmperty, extend to the body of persons or
organization such concessions or benefits as it thinks fit;

become a member of or affiliated to 'aiiy international body concerned with
standardisation and related maters;

adopt with or without modifications any mtematmnal or forelgn
specification as suitable for use m Malays1a, E '

appoint agents in Malaysia or abroad for such purposes as the Institute may

determine;
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establish branch offices of the Institute in Malaysia;

(o) undertake -tests, inveqtigations and researches in such manner as the

()

Institute thinks advisable with the object of 1mprovmg the technical
pwcesses and methods used i in industry and of discovenng pProcesses and_
methods that may promote the expansion of-existing industries, the
development of new indusiries or the better utilisation of waste products;

advise on questions of a scientific, technological or techno-economic nature
affecting the utilisation of natural resources and the development of

- productive enterprises and related services;

G))

()

(s}

®

promote the training of research workers in the industrial field;

undertake or collaborate in the preparation, publication and dissemination

-of useful technical information;

cooperate with Government Departménts, research institutions, universities,

technical colleges, technical or scientific societies and other bodies in order

to 'promote industrial research and the training of investigators in pure and
applied sciences, technical experts, crafismen and artisans;

otherwise assist in the advancement of industrial research and technical
training,

| T_h'e organization of the SIRIM is shown in Fig. 4-2. The SIRIM has some

i, 000 employ'eés"to perform its ‘above-described furictions and powers, The

mam activities of the SIRIM related to measurement and quality are outlined

next

(a)

Development and Establishment of Malaysian Standards (MSs)

The SIRIM acts as the sécretariate for work to develop and establish
Malaysian Star_idard_S, discusses their drafts with industrial circles,
government ministries and agencies, universities and knowledgeable

. persons and has established some 1,800 MSs as of 1993,



(b)

Implementation and Management of Certification Mark Systém Based on
MSs and other foreign standards -

The SIRIM conduc,ts product testmg and factory mspeetion in the electrical,
electromnics, maehme and chemlcal mdustnes and has 1ssued the MS Mark

| Licence to some 850 compames as of‘ the end of 1992

©

(d)

(e)

Implementation and Manegemeﬁ't of Quaiity Assesstient er_id Registration
System Based on [SO 90(}0 Standard _
The SIRIM sends quahfled assessors to conduct factory inspections and

some 150 compames are reg;stered as havmg factories with an approved
quality assurance system as of 1993 '

Secretarial Function of S'AMM Systern .BaSed on ISO/IEC Guide 25

The SIRIM ‘sends qualified inspeaors‘ to conduct. testing laboratory
inspections and 17 testing laboratories and 8 cahbranon orgamzatlons have -
been accredlted as of July, 1993

I'mple'mentation' of joint Research and De'velopment-Projects with Private

: Sector

(D

)

()

‘Many R &D prOJects have been 1mplemented by the varions R & D centres

of the SIRIM ;omtly thh the pubhc and pmvate sectors

Provision of Info_rmation Service

The SIRIM has an extensi\?e library which collects staodsrds and
documents from all over the worid and which is open to the public, In
addmon ‘the. SIRIMLINK service was- launched in 1993, providing
computer access to the information and data held by the hbraxy

Provision of Technical Service
The SIRIM conducts the testing of praducts, components and matenals ete
upon the request of pnvate companies,

Development and Estabhshment of Measurement Siandards

The SIRIM estabhshes mamtams angd manages measurement standards in
various quantities and researches and develops measurement standards as .

well.
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(i) Provision of Measurement Calibration Service

The SIRIM manages and controls measurement standards as the highest
institution responsible for the up'keep of the weights and measures of the

" Malaysian metrology system and provides a calibration service for
measuring'_ instruments and testing equipinent, etc. upon the request of
government agenci_es and private companies, etc.

The Head Office of the SIRIM is located at Shah Alam near Kuala Lumpur, the

'capltal of Malaysia, ‘and all the above-mentioned functions are performed at the

Head Ofﬁce The SIRIM has 5 branches, i.e. North Branch at Penang, South
" Branch at Johor Bahru East Coast Branch at Kuala Terengganu, Sabah Branch
~ and Sarawa.k Branch

SIRIM Measurement Centre

The SIRIM Measulement Centre was first estabhshed as the National Metrology
Laboratory in 1979 as an internal orgamzanon of the SIRIM. Project- type technical
coop_eratton was provided by Japan for 4 years, commencing in 1981, with the
provision of equipment totalling some 300 million yen, the dispatch of 25 Japanese
experts to Malaysia and the accep_tance of 12 Malaysian trainees in Japan. Following
the organizational shake-up in sabsequent years, the SIRIM Measurement Centre is

- now controlled by the Standards and Quality Division of the SIRIM as shown in

F&g 42

" The orgamzanon of the SIRIM Measurement Centre is shown in Fig. 4-3. The

SIRIM Measurement Centre has a total of 49 staff members and consists of the
’\/Ieasurement Standards Research Unit which is responslbte for the research and
deve_lopment.of measurement standards and the Measurement Services Unit which

is responsible for the provision of the measurement and calibration service.

As its internial organization suggests, the SIRIM Measurement Centre mainly has 2
functions, i.e. the research and development of measurement standards and the
provision of the measurement and calibration service. The measurement standards

research and development activities consist of research on Malaysian measurement

standards in view of their acquiring traceability to global measurement standards,
research on methods and technologles to maintain and improve measurement

-accuracy and the development of standards best suited to the Malaysian
*'measurement standards system. When the need arises, the SIRIM Measurement
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Centre, together with ifs counterparts’ throughout the woild,. participates in the
international comparison of stendards to improve its own measurement standards

management and control technologres and to confirm measurement accuracy. It is
contmon practice throughout the world for thrs type of research and development 10
be conducted by a national metrology research 1nst1tute and to be drrectly funded by
the government in view of the necessrty for a large budget. :

The measurement and calibration service is the supply of measurement standards

which are researched, developed ‘managed and controlled by the SIRIM
Measurement Centre, t0 other orgamzatlons particularly to the indusirial circle. As.
: already pointed out, metrology is one component of the teehmca] infrastiucture for
industrial development. Production control based on accurate measurements leads to
a quahtatwe improvement of products, making the provision of a measurement and
calibration service for the 1ndustrral circle extremely rmportmt It is frequently the
case all over the world for various public organizations to receive standards from a
central metrology research institute, which also provides a measurement and
_ calrbratron service, and to supply these standards to the mdustrral c1rcle These
=pubhc organizations are generally operated wrth ihe charge made for the
measurement and calibration service. : '

The Measurement Standards Research Unit-has 13 technical staff mem_bers and 4
laboratories, i.e. Mechanical Measurement Laboratory, ElectricaI.Laboratory;
Thermodynamic Laboratory and Flow Laboratory.' The Measurement Ser_\[ices Unit
has 29 technical staff members and 7 laboratories, i.e. Electrical La.horatory,
Volume and Flow Laboratory, Temperature Laboratory, Force and Pressure
Laboratory, Mass Laboratory, Acousncs ‘Time and Frequency Laboratory and
Length and Dimension Laboratory Although the functrons and objectives of these 2
units differ, their measurement technologics have common ground and purposes,
facrhtatmg mutual exchange. '

All technical staff members of the SIRIM Measurement Centre haveé at least the
minimum academic quahﬁcatrons and: many are qmte expenenced Most of the
technical staffs trained in Japan under the: techmcal cooperation progect are still

employed at the SIRIM Measurement Centre The one shortcommg appears to be

the fact that the recent reass1gnment has resulted in many technical staffs being |
assigned to new fields in which they lack sufﬁcrent expertise orexperl_ence.

The subject fields, scope and accuracy of the pnmary standards "(national standards)
which are managed and controlled by the SIRIM Measurement Centre are listed in
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Table 4-1. These ficlds are length, mass, force, pressure, temperature, electrical
quantities, frequency/time and acoustics, The accuracy shown for each field in Table
- 4-1 is the highest level of accuracy within the scope of measurement and does not
mean that ;his leved of accuracy is maintained throughout the scope of measurement.

“The SIRI_M Measurement Centre building has a total floor area of some 2,500m? as

shown in Fig. 4-4, The building was constructed by the Malaysian gov_érnment using
its own funds in order to receive the previously mentioned project-type technical
cooperation from Japan. The. cost of the building was some 3 million Malaysian
~ doflars, accpunﬁng for almost.ha'if of the some 5.95 million Malaysian dollars spent
by the Mal_aysian government in connection with the Japanese technical
CoOpe_ration.I The biﬁlding has the following shortéomings which were pointed out as
long agoas the time of the above technical i.:o;')peration,_ |

(a) Inadequate Air-Conditioning Facilitics
Some of the.lab,o'ré,tories réquire an extremely high degree of control of
temperature ahd relative humidity. Although the building has a central air-
conditioning SyStem with additional dooling units for several of the laboratories,
the air-conditioning capacity still falls short of fully meeting the measurement
_environment . criteria set by international standards. The inadequate
) dehumid_ifi:c_ati(')n allows the possibiiity of a deterioration of the facilities and
equipment due to condensation.

(b) Lack of Emergency Power Supply System

The building does not have an emergency power supply systém. Therefore,

power failures have not only an adverse physical effect on the facilities and
| e_quipinént but also damage their accurate performance, In the case of those
: étandérds'réquiring particujiarly stable accuracy, many months may be required

to verify the possible effects of a power failure and 10 regain their original

accuracy through necessary .adjustments. In addition to these tremendous
“hazards, there are also poteni_ial problems of a loss of computer memory and
- hi_ndeﬁng of the smooth operation of the measurement and calibration service.

{c) Absencé of Appropriate Storage Area for Measuring Instruments Left by
~ Customers for Calibration _
The STRIM Measurement Centre provides a calibration service for unspecified

custortters which brings'a large number of measuring instruments and standard,
~etc. to the STRIM Measurement Centre throughout the year. The absence of an
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* appropriate storage area in the building usually makes it necessary to directly

(d)

 take these instruments to the relevant laboratories for storage until calibration is

conducted. Consequently, the hardly spacious laboratorics ha’ve:become even
more congested, resulting in a loss of work space and the possibility of damage
to or even the loss of such instrumelrts The free access of customers to the
laboratories may also. create a problem of the leakmg of conﬁdentlal

information or daia.

Absence of Cargo Transportatlon Facilitics

‘I‘he 3- -story bmldmg is not equlpped with rhe necessary famhtles a hoist for
example, to safely transport or lift heavy ob;ects “The calibration equ:pment and
facilities are generally very delicate, as well as heavy, and require dlsassemb]y
before transportauon in the case of their relocation desplte the problems of work
safety and preservatlon of eqmp_ment accuracy n_lhe_renl in such dzsassembly and
wransportation work. The building's lack of appropriate transportation facilities

_obvrously makes it difficult to safely move or lift instruments ot standards for
which cahbranon is requested '

The number of calibrations conducted at the SIRIM Measurement ._Cemre and
the income arising from the service charge in the last 3 years are shown in Table

“4-2, The number of calibrations has increased by ap;:lroxlmately 2.5 times in

 this perrod There appears to be 3 reasons for the mcreased demand for the

callbranon service.

(a) Increased Recognruon of lmportance of Measuremenl Cahbranon for.
Industrial Development ' '

~ As already dlscussed in Chapter 2, Malays1an mdustnes, partzcularly the
manufactunng mdustry, as shown remarkable growth-in the last 10 years.
The manufacturing industry has consoliddted itself as the key export
industry in Mél’ays_ia and improved quality has increased the international
competitiveness of 'Malaysian 'prod‘u'ets. _P_'_ro‘per-r'-'ineasureme'nt
technologieS/techniques’ are the very basis of the ‘r{ﬁalit'j}'imprbvement of

- products, ‘While it was formerly foreign sub31d1ar1es and large domesnc
companies which requested the cahbrat:on serv1ce because of their
awareness of the need to establish- prﬂper measurement technologzes this
awareness has become widely shared throughout Malayman mdusirles in
recent years, reﬂectmg the hlgher level of mdustnahsatron



“(b) Increased Number of Companies Registered With SIRIM's Quality

Schemes

. 'Th_e movement to evaluate and register with the quality assurance system

based on the ISO 9000 Standard is currently in rapid progress throughout
the world Thts mvolves objective evaluation of the existing quality

_ assurance systems adopted by companies in the light of the ISO 9000

Standard an mternatlonal standard for quahty assurance. The movement
mamly commem,ed in European countries in the mid- 1980's. Even before
then, compames evaluated the conformlty of their products with the

i relevant domesuc and international standards. The ISC 9000 Standard is

new in that it enables compames to evaluate their quality assurance
systems malong it possible for them to 1mprove product quality through the
improvement of production processes. As registration became an essential

- requisite for commercial trade, those companies not registered under the

1SO 9000 Standard could no longer have access 1o the European market,

promptmg compames all .over the world to gain registered status. In
5 Malaysxa, the SIRIM was quxck to mtroduce this registration system in

1987 As of 1993, some 150 compames are registered and many others are

in the process of apphcahon or are preparing for apphcatmn

T he ISO 9000 Standard sets very str;ct measurement control for companies.

All measurmg instruments and testmg equipment used by companies for
inspection purposes must be traceable to national standards making it
necessary for these instruments and equiprﬁent, etc. to be calibrated by the

~ SIRIM or another calibration o'rga'nization. See the Appénclix for the
’ 'requiremems of the ISO 9000 Standard.

(C)'_ |

‘Self ingpection by a company can create the problcm of objectivity. In

Increased Number of Accredlted Laboratorles

 many cases, purchasers desire objective testing and inspection resuits

_ iss'ued by,'a'_t_hird':pany as a precondition for trade. Whether or not such

testing and inspection resuits issued by a third party are, in fact, accurate
and objective depends on verification of the technical competence of the
- said third party (_laboratory):f_ Therefore, it is important to evaluate if the

quality assurance system of a laboratory satisfies the prescribed standards

- as in the case of companies. Laboratory accreditation schemes have been

. introduced to conduct such evaluation. The ISO/IEC Guide No. 25 provides

the basis for iabotatory_accredit_ation. While the basic concept of the Guide
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is the same as that of the ISO 9000 Standard, the Guide_denmnds fairness
and neutrality as essential qualities of laboratory work. Laboratories subject
to accredltanon schemes. include calibration orgamzatlons provrdmg a

: cahbratron servrce Laboratory accreditation schemes have been established

in many countnes to control not only pubhc onganuatlons but also
laboratories. run by mspecnon compames and manufaotunug compames
etc. Malaysia formerly had a number of laboratory accieditation schemes in

_ different industrial ficlds. The need to establish a uniform national scheme

resulted ‘in the launch of the SAMM in 1991 under which 17 testmg
laboratones and 8 calibration organizations have been accred:ted as of July,
1993, As those laboratones and calibration orgamzauons accredited under

other schemes require accreditation under the_SAMM the number will

definitely increase in the future.

~As in the case of the ISO 9000 Standard, the ISO/IEC Guide No 25 sets

very strict measurement control for laboratories and eahbratlon
organizations. All measurmg mstruments and testmg equipment used by
laboratories for testing and. mspect;on purposes and all standards and
measuring instruments used by calibration orgamzatrons for calibration
purposes must be tra_ceable to national standards, making the cahbrauon of
these instruments and equipment etc. by the SIRIM or another calibration
organization essential. See the Appendrx for the requrrements “of the
ISO/IEC Guide 25.

While the number of cahbranons conducted by the SIRIM Measurement Centre
has been increasing every year, there has also been a series of requests by client '_
companies and organizations for expansron of the cahbratlo_n fields, upgrading
of the calibration accuracy and shortening of the calibration time. These -
requests directly refate to the calibration capability of the SIRIM Measurement
Centre (in terms of facrhtles and equipment and technical level of staff) and wril_
be analysed in detail later. It 1s_sufﬁcreut to point out here that the number of the
SIRIM Measurement Centre's staff is’ inadequate and that, as previou_sly
mentioned, the staff lack sufficient experience in their assigned work. "

Accredited Calibration Organizations -
Malaysia has historically had its 'oiyh"lab(iratory'acc'redi_tat'ion scheme for each

 industrial sector. The SIRIM introduced the SIRIM Laboratory Accreditation
‘Scheme (SILAS) in 1987, In the case of the rubber industry, the accreditation
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scheme was launched as early as 1965 by the Rubber Research Institute of Malaysia
(RRIM) and 48 laboratories and companies have so far been accredited. In the case
of the chemical industry, the Institut Kimia Malaysia (1KM) has so far accrediied 46
laboratories and companies. ‘The establishment of the SAMM in 1991 marked the
national unification of the independent accreditation schemes enforced by the
authoritative organizations in various fields. The SAMM, the rationalised national
scheme, has the following objectives, :

- To unify all exi'sting'l'ab(jratory accreditation schemes in Malaysia

- To grant formal recognition to laboratories with proven capability and competence

' in specific fields of cahbranonltestmg o

- To rediice and to eventuaily eliminate the pracnce of multiple assessments of
- 1aboratories

- To upgrade the status and standard of calibration and testing laboratories in the
country '

- To promote the acceptance, both in Malaysia and overseas, of calibrations/tests
conducted by SAMM-accredited laboratories :

- To enhance the quality, acceptability and reputation of made-in-Malaysia products
in domestic and overseas markets

The ISO/IEC Guide 25 is uvsed 1o provide accreditation criteria under the SAMM
and the SIRIM acts as the implementation body to check the accreditation of
laboratories. See the Appendix for the ISO/IEC Guide 25.

“The fields subject to accreditation are 6 in the case of testing and 5 in the case of
calibration and it is planned to increase these in the future.

Testing  : @ chemistry, @ biochemistry, @ mechanical, @ electrical, ® fire-
| fighting and ® non-destructive examination

-Calibration': @ temperature, @ electrical quantities, @ mechanical quantities/mass/
force, @ flow/pressure/viscosity/density and ® length

There ai’g_ 17 testing laboratories and 8 calibration organizations which have been
accredited under the SAMM as of July, 1993. The 8 accredited calibration
organizations and their subject fields of accreditation are listed below with a detailed
descriptibn given later.



Nusantara Technologies Sdn. Bhd, (pressure and mechanical)

Pyrometro Services {temperature)

- Mecomb Malaysia Sdn. Bhd. (electrical)

Naval Dockyard Sdn, Bhd. (pressure) :

Matsushita Industrial Corporation Sdn. Bhd. (elec,trrcai mechamcai and pressure)
- Singapore Electronic Engineering, Ltd, (elecmca]) '

ITS Calibration Laboratory Sdn. Bhd. (optical)

Institut Voltan dan Arus Tinggi, Universiti Teknologi Malaysm (electncal)

i

In: addition to the above already accredited organizations, AIROD, the De"fence
Science and Technology Centre (DSTC) and Mrtsutoyo etc. are now prepanng to
apply for accreditation. The geographical dlsmbutmn of these accredlted calibration
organizations, including those at the application preparatory - stage but excluding
Matsushita (MAICO) which does net-prdvide a calibration ser\?ice outside the

company, is as follows.

Shar Alam
Kuala Lumpur-
Petaling Jaya
Perak

—_— 0 W N

The above geographical distribution means that most accredited calibration
organizations are located in and around Kuala Lumpur with none existing in other
industrial areas. While the subject area of their calibration services is'nat'ur'aliy the
entire country, their geographical concentration makes ‘it difficult w0’ pmperly
supplement the calibration service prov:ded by the SIRIM Measurement Ccntre
because of the time required to transport measuring instruments, eic. io be cahbrated :
except those from companies in or near Kuala Lumpnr.

The number of accredited calibration organizations by subject field is 'giiren below.
MAICO is again excluded and those organizations at the preparatory stage are given
the fields which they are believed to be capable of dealing with.

Electrical
Mechanical
Pressure -
Optical
Temperature
fength

e e A S R
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As eléctﬂcai,- mechanical and :pressure measuréments, which are the most basic
quantities for.industrial purposes, are covered, it is believed that the present line-up
of accredited calibration organizations can reasonably supplemem.the calibration

~ capability of the SIRIM Measurement Centre although the calibration accuracy is
slightly lower than that of the SIRIM Mesasurement Centre in many fields.

43 SAMM Aééredited Calibration érgahizations

- As of July, 1993 there are. 8 callbratmn orgamzatlons accredited under the SAMM and
their role is defmed as suppiememmg the calibration capability of the SIRIM
Measurement Centre. As already explmned earlier, however, the calibration capability
of these organizations is currently rather limited. Each of these calibration
Orgamzatlons mcludmg those preparmg o apply for accredﬁahon are briefly
described in the to}lowmg sectlon

4.3.1 ‘Cu;rent State of Accfedited Caiib_raticn brgénizations

(1) NUSANTARA

_ : Nusanta:a Technologies Sdn. Bhd. (NUSANTARA) is based in Shah Alam and
e ' - isajoint venture established i in 1989 by a Malaysian company and Singapore
ccompany. Its accredited fields are pressufe and length as shown in Table 4-7.
- Several employees are engaged in the calibration service and work in a
- - calibration room which is equipped with.temperature and humidity control
functions. It has the following measuring instruments among others.

Shop gauge measuring machine
~ Coordinate measuring machine

- Hydraulic pressure calibrator
- Mu-checker
Planekator -
.. - Calibrator tester -
O - - Profile projector
- Digimatic head

- Test gauge
NUSANTARA conducts several hundred calibrations a year and the number is

-+ gaid to be gradually increasing. Because of the small calibration room and the
limited number of calibration technicat staffs, NUSANTARA falls short of the
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anticipated level of supplementing the calibration service provided by the
SIRIM Measurement Centre. ‘

PYROMETRO

Pyrémetro Services (PYROMETR(:))'”is based in Kuala Lumpur and was
established in 1991 by 2 brothers. As shown in Table 4-4, its accredited field is
temperature. Two employees are engaged in the calibration service which is

_rﬁainly conducted on the premises of clients rather than in- house. The

overwheimmg proporhon of PYROMETRO's work is cahbranon of the
temperatnre readmg of clients' electnc fumaces

Wh]ie the calibration service was not partlcularly busy at first, the number of
requests has steadily mcreased foilowmg the company's accredatatmn under the
SAMM which has bolstered client confidence in the company Inthe 5 nionths
after acquiring accredited status in 1992 360 calibrations were conducted. In
the first half of 1993, 280 cahbrauons were conducted with a planned annual
volume of 700 calibrations, The main clients are laboratories and manufactunng
companies. Calibration takes from one day to some 2 weeks depending on the
type of work and the certificate is issued approximately one week after the
completion of measurement. The calibration charges of PYROMETRO are as

foliows.
Oven or furnace - : per piece (3 measurement points) - 300 M$
Temperature indicator : upto 500°C - L 100M$
500°C or more ' 110 M$
| | (minimum of 5 measurement points)
‘Temperature recorder 'upto 3 channels T 120M8

each additional channel 10 M$

PYROMETRO is quick to complete a client's request and prOvides a flexible
calibration service, including mght work when the client's production Ime 1s not
in operation so as not to disrupt the busmess of the client,

At present, PYROMETRO is the oﬁly coiﬁpany to be a'ccredited for temperature

calibration and its 2 technical staffs are working hard to cope with the required .

-work level, While PYROMETRO is capable of meeting client req:iirerhents,'the :

calibration technology level is not particularly high. Tt is undeniable that the
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overall calibration capability of PYROMETRO is limited by the lack of
sufficient manpower.

MECOMB

Mecomb Malaysia Sdn. Bhd. (MECOMB) is a subsidiary of Sime Darby
Berhad and is a joint venture with a Smgapone company. MECOMB is based in
Petaling Jaya near Kuala Lumpur and its business consists of consulting,
produ'ct developmerllt' equipment repair and the manufacture of industrial fans,
etc. It also acts as the agent for such electronic insirument manufacturers as
Fluke and T ektromcs MECOMB employs some 150 workers, 10 of which are
engaged in callbranon work (7. for electrical calibration and 3 for mechanical

: _callbratlon) MECOMB is currently only accredlted for electrical calibration as

shown in Table 4-5 and it intends to apply for accreditation for mechanical
calibration in the fut_ure

MECOMB condicts some 1,000 calibrations a year. Iis calibration room has a

: régulated temperéture of 23°C £ 1°C and a relative humidity of 55% or less,

meeting the relevant international standards. -

The actual cahbratlon procedure is baseci on’ the manuais for measuring
instruments manufactured by Fluke and Tektronics. Any necessary adjustment
of the instruments is conducted prior to cahbiatton. It can be said that the
ca’]ibfgt_io_n service provided by MECOMSB is part of its agency work for Fluke
and Tekironics, Consequenﬂy,'the sui)jéct fields of the calibration service are
rather limited.

MECOMB's calibration technical staffs must undergo a 2 to 4 weeks' training
session at Fluke or Tektronics. In addition, -in-house training. sessions and
seminars, etc. are provided, illl'ustrating MECOMRB's active commitment to the
educatioﬁ'ahd 'train_i'ng of its caiibratioﬁ technic_al staffs.

-The stdndards owned by MECOMB are annually calibrated by the SIRIM,

| ,SISIR (of Smgapoxe) NIST (of the US) or Tektronics. Standards with a higher
_ accuracy are cahbrated twice a year, In—house cahbrauon is annually conducted

“using these standards.
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(5)

NAVAL

Naval Dockyard Sdn. Bhd. (NAVAL) is based-in Perak and is accredited for
pressure calibration as shown in Table 4-0. Although detailed information has
not been colIected the accreditation fields and degree of accuracy suggest that-
the calibration capablhty of NAVAL is inadequate to supplement that of the
SIRIM Measurement Centre, - '

MAICO

‘Matsushita Industrlal Corporation Sdn. Bhd. (MAICO) manufacturels such

electrical apphanees as air-conditioners and elecmc fans, etc. and is based in
Petalmg Jaya, Its calibration- iaboratory for the in-house service has been
accredited for electrical, mechanical, mass and force cahbrauon Whlle only a
few téchnical staffs are engaged in calibration work, they have Matsushita's
own qualification after having undergone a trammg session of several momhs at

Matsushﬂa in Japan.

Although MAICO is accredited under the SAMM, it has no ‘intention of
providing a general calibration service iri the near future and is currently content
with. prowdmg guidance for MAICO- refated compames and cooperatmg'
factorles and conductmg the cahbratmn of the standards owned by thése

" companies and factories.

(6

MAICO's eleetncal cal;brauon 1aborat0ry has a regulated temperature of 23°C+
1°C and a relative hum1d1tv ‘of 55% or less whilé the length calibration
laboratory has a regulated temperature of 20°C £ 0.5°C and a relative humidity

of 55% or less.

'SEEL

Slngapore Electromc and Engmeermg, Ltd (SEEL) was accredlted under the
name of its preoedmg company of Concode Sdn Bhd. Concode merged wrth
SEEL of S1ngapore in I)ecember, 1992 and the accredltatlon status was
inherited by the new company his iocated on the KL Industnal Park in Kuala
Lumpur and is accredited for electncal cahbratlon as shown in I‘able 4-8. Of its
11 employees, 4 are engaged in callbratron work after havmg undergone a
training session at the parent compdny in Smgapore _
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SEEL conducted some 250 calibrations of such instruments as oscilloscopes,
digital multi-meters, panel meters, voltmeters, ammeters and ohmmeters, etc. in
fiscal 1992.

SEEL's calibration laboratory has a regulated temperature of 23°C £ 2°C and a
relative humidity of 70% or less. Any adjustment of an instrument for
calibration is conducted prior to calibration. However, no repair work is
conducted, Approximately 2 weeks are required for calibration which is
conducted in accordance with the manual for the instrument concerned. The
standards owned by SEEL are calibrated by the SIRIM. While SEE] intends to

continue to use the SIRIMS mexpenswe calibration service, it also sends its

standards to its parent company once a year for calibration due to the long time
requued for cal;branon by the SIRIM.

s

ITS Calibration Laboratory Sdn, Bhd. (ITS) is part of the ITS Group and the

~ parent company sells medical, physical and chemical appliances. Another of the

- Group's companies, Envilab Sdn, Bhd. provides a waste water analysis service

“and is accredited as a SAMM laboratory.

ITS is based in Petaling Jaya and has 3 calibration technical staffs. It is

accredited. for optical .caiib'ration_ as shown in Table 4-9 and conducts the

- calibration of colour measurement using a colourimeter and the calibration of

- the wave lengths of both ultra violet and visible rays. In principle, the

ca_Iib’ratiOn service provided by ITS is an after-service for analysis equipment
sold by the Group bat is also provided for the calibration of similar instruments.

'As the subjects of calibration are analysis equipment, many clients of ITS are
laboratories. TTS also conducts the calibration of electronic balances and
_::temperature gauges and intends to acquire additional SAMM accreditation to

cover these instruments. Standard samples, which are reconfirmed every 2 years
on the manufacturer's instruction, are used for the calibration of the UV
spectrophotometer. '

: _Followmg accreduanon in October 1992, some 200 calibration requests were

| recewed by the end of the year Cahbrdnon takes approxxmately 4 hours and a
o report i8 complled on the followmg day and sent to the client with the

equlpmpnt. The absence of a hlghly expel_ljcnced calibration technical staff and



4.3.2

the dlfficulty of educating or training new recruiis at¢ cited as the reasons why
ITS cannot meet the general calibration requlrements at present.

Although ITS is the only accredited organwatlon in the field of 0pt1ca1 '
calibration, it currently is incapable of prcvxdmg adequate support for the
SIRIM Measurement Centre due to the-insufficient number of calibration
-technical staffs and the character of its calibration service, i.e. 'p'art of the after-

‘service for equipment and instruments sold by a related company.

&) IVAT

_The Instltut Voltan dan Arus nggl Umvcrsm Teknolog1 Malaysm (XVAT) isa

laboratory bclongmg to the MdlaySIan Umversny of Technology in Kuala
Lumpur. It is accredited for electrical calibration as shown in Table 4-10 and is
capable of conductmg the elecmca} impulse testing of . bushmg, cables,
connectors and electrostatic voltmeters, etc. Unlike other _ ‘calibration
‘organizations, however, it receives very few requests for testing or calibration
‘and its work in the calibration field appears to be virtually limited to technical -
consuliation. TVAT has such standards as a standard: capac;tor potennometer
oscilloscope and catipers, etc.- ' ' o

IVAT is not an exception among university laboratories in terms of owni'ng
testers _ao;d'mcasuring-instruinems and -other university laboratories can be
assumed o be capable of providing testing -_a_nd calibration services.

" Nevertheless, it méy be asking too much of them to provide such servicés on a
regular basis as their main function is research.

" Other Ca'lib_ration Organizations

In addition to the calibration organizations which are accredited under the SAMM,
there are several organizations which have riot yet been accredited but which plan to
apply for accreditation. Some of these organizations are outlined next.-

(1) AIROD

AIROD was establlshed in 1985 as a _]Olﬂf. venture between Lockheed of the US.
and the ‘Malaysian air mdustry and is located near Subang Intemat:onal Anport
It employs some 1 GOO workers and its scope of busmess covers the repair,
overhaul, assembly and testing of algcraft, the calibration of measuring



instruments and standards and the development/manufacture of rclated
products.

Calibration‘ is conducted by 20 technical staffs in the electrical, mass, length and
pressure calibration fields, etc. Electrical calibration accounts for half of the
cal_ibration work load.

- AIROD has a total of 11 accredltations based on acmedltatlon schemes in the

- US, Indonesra, Thalland China, Philippines, UK and Lockheed and is now

preparing to acquire accreditation under the SAMM.

The environmental conditions of the calibration rooms are fairly good. All the
rc')_oms_ have a double door system and are clean rcoms with a regulated

ternperature and relative hﬁmidify of 21°C * 3°C and 70% or less respectively.

- The mass and length calibration rooms have particularly strici conditions and

(2)

are constantly regulated at 20°C + 0.5°C and 55% or less. The effects of
entering and leaving these rooms_. are carefully monitored and access is
restricted in order to minimise the undesirable disruption of the room
conditions.

The calibration rooms are Spacmus and a wide range of standards and
measuring mstruments including high prec:sxon measuring instruments, are
available. The calibration of standards is ‘usaally entrusted to overseas
calibration organizations in the US, Japan, Australia and Singapore. The SIRIM
Measurement Centre is seldom used for caljbration purposes. In-house
calibration is i‘eguiarly conducted in accordance with the company regulations.
The educanon and trammg of cahbratlon technical staffs mainly takes place in
the US and Australia.

As ';AIROD’S -calibration capability is higher than that of many accredited
ofganizations, the company can assist the calibration work of the SIRIM

" Measurement Centre following its accreditation under the SAMM.

DSTC

“The Defence Science and Technology Centre (DSTC) was established in 1968

| ‘as the Defence Technical Centre of the Ministry of Defence to provide scientific

and technical support for the defence efforts of the Malaysian military. It was

: re_n’a:m'ed the Defence Research Centre in 1972 to emphasise its research on



national defence and was again renamed in 1985 when it was given its present
name with the additional functions of receiving and transferring defence
technologies. The DSTC is based in Kuala Lumpur and provides a calibration
service for the extremely wide range of measuring instruments owned by the
~ military. It also analyses the causes of accidents. :

, The DSTC manages and controls the military standards for length, mass, force,
pressure, electrical quantities (voltage, resistance, capacity, inductance and
frequency) and temperature, It supplies standards to the 3 armed services which-
in tum supply such standards to rmhtary bases. '

- The equipment owned by the DSTC was eriginaily donated by the Australian .
government in 1970 and the mamtenance of this equzpment in subsequent years
has been rather inadequate. The DSTC cannot expect the prov:smn of technical
assistance by the Austrahan military because of the d]fferent types of standarde
-used by the latter

The DSTC has the fo]lowing standards. -

‘a) Length .: gauge blocks
'b) Mass  : standard weights (upto 200 gTammes)
¢) . Pressure 'deadwelght standard pressure gauge (upto 1 600 p81)

d) Force  : standard provmg rmg
{dccuracy: 0.02%, range 250 - 10 0{)0 kg{)

Ioop‘type s'andard provmg rmg
(accuracy 0.05%, rdnge 250 - 50 00{) kgf)

¢) Electrical : standard _resistance, standard capacitance, standard inductance,
'micro',vave voltmeter, cesium frequency standard h

The standards owned by the DSTC are cahbrated by the SIRIM Measurement_
Centre or abroad.

The DSTC plans to apply for SAMM accredltatlen in the: future As it enjoys a
high level of technical competence because of xts funcnon as the guard;an of |
military standards, it will certainly be capable of ass1st1ng the SIRIM -
Measurement Centre once accredited. Howeﬁer,-"the e:;pected, f}eevy work load.
of calibrating the equipment and instruments owned by the military will
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3

probably make it necessary for the DSTC to cut back the volume of work for

‘the military in order to provide a general calibration service,

MITUTOYO
Mitute_yo (Me.l'_a'ys.ia) Sdn. Bhd. (MITUTOYO) is a subsidiary established in

* Malaysia by Mitutoyo, a manufacturer of measuring instruments and provides a

calibration service in addition to the sale of such instruments. Further details of
MITUTOYO are given in Chapter .

MITUTOYO is based in Pctalmg Jaya and has 23 employees. Several techmcal

_ staffs are engaged in the calibration service which is basically an after-service

for the mstruments sold by the company. Réquests for calibration by third
parties are accepted when the technical staffs are available.

MITUTOYO current lacks an independent calibration room and calibration is

‘conducted in one corner of the temperature-controlled show room. However, the

~ company plans to construct an exclusive calibration room in the near future.

As of the Jul_y term of .fi.sic'a} 1993, 'MI’I‘U‘T.OYO has received 5O calibration

: re'qu'e's'ts' It is in close communication with the SIRIM Measurement Centre and

' recommends its chents use of the SIRIM Measurement Centre if requested

cahbratlon work appears unsuitable for it to accept.

MiTU’I‘OYO is expected to assist the SIRIM Measuremem Centre in terms of
Iength cahb.ratlon once its accreditation apphcanon has been accepted and it

" :w1ll be necessary to increase the number of technical staffs dependmg on the

" _cahbrat:on request Ievel

@

YOKOGAWA

Yokogawa Electnc (Malaysm) Sdn. Bhd, (YOKOGAWA) is a subsidiary of
Yokogawa Electric Corporation a leading manufacturer of electrical instruments
in Japan, and is engaged in sales and servicing. Further details of

 YOKOGAWA are given in Chapter 6.,

YOKOGAWA iﬁs;"b_ase,d in Kuala Lumpur and has some 100 employees, 25 of
which are assigned to calibration work. Four of these employees are responsible
for the maintenance of standards. The main eQuipment used for calibration work
is as follows. '
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4.4

- Digital thermometer
- Electric voltage and current standards (DC and AC)

- Standard resistors
- Digital multimeters

Most of this equipment is cahbrated by the SIRIM Measurement Centre whlle
some is calibrated at the company 5 factory in- Smgapore

srsrR

The Smgapore Institute of Standardc and Industrlal Research (SISIR) flequently
conducts calibration work on the request of Maiaysmn compames and research
laboratories because of its geographical proxrmlty to MaIayma and the fact that it
maintains standards in those fields which the SIRIM Measurement Centre is mcapable

_ of handling. The SISIR is in the process of completing a pmject by the middle of 1993

under which it has recelved the Josephson junction array voltage stanclard from the
United Nations Development Programme (UNDP) as the regional standard for 1ts
supply of voltage standards to ASEAN' countries to uniformatise then voltage

~ standards. As thig development will sxgmﬁcantly affect the future management of the

4.4.1

4.4.2

voltage standard at the SIRIM Measurement Centre, the SISIR was visited by the Study
Team deSprte of its locauon outside Malaysm The ctirrent state of measurement control
at the SISIR is outlined be10w

OGrganization
The SISIR moved to 1ts present prem1ses on Smenee Park m 1991 Measurement

control is conducteu by the Standards and Quality Dmsxon which consisis of the
National Metrology Centre (NMC) and the Calibration Measurement Centre (CMC).

NMC

(1) Fonctions of NMC
The NMC has the following functlom

(a) To manage the national standards and to supply standards to the CMC and
accredlted calibration orgamzatlons

(b) 'To upgrade the national physwai standards
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(¢) To manage standards to secure traceability to and from S! units and to
- . _promote the use of SI units

(d) To conduct R & D on measurement technologies/techniques
(e) To contribute to the develdpment of industries

In addition, the NMC actively promotes the following activities in the
international arena.

(@) Participation in the Asia/Pacific Metrology Programmé (APMP)

@

)] Prom_o_tioﬁ of mutual cooperation with metrology research institutes in
neighbouring countries, including the SIRIM and NIM (China)

(¢) Comparison of standards with those of other ASEAN couniries

Stand_ards. -

The standards owned by the NMC traceable to the BIPM (Intemational Bureau
of Weights and Measures) and their conformity to such naiional standards as the
NIST (US), NPL (UK), NML (Australia), PTB (Germany), BNM (France) and
ETL (Japan) has been verified, o

- The Josephson voltage standard system, manufactured under the guidance of the
- NIST using 1V and 10V devices,is in good operational order and internal

calib_ration is conducted every 4 months. The NMC compares DC voltage
standards in the ASEAN region with a measurement accuracy of within + 0.01

. ppm ‘using the transfer standard VS4. It plans to develop a quantum hall

resistance standard by 1995.

The NMC has 4 standards laboratories where the pre-determined environmental
conditions are strictly regulated.

- Electrical Standard Laboratory  : temperature - 23°C + 1°C
. . relative humidity - 55% = 5%

- Temperature Standard Laboratory : temperature - 23°C £ 1°C
_ relative humidity - 55% * 5%

- Mechanical Standard Laboratory : temperature - 20°C + 1°C
_ : relative humidity - 55% + 5%

- Length Standard Laboratory : temperature - 20°C +0.3°C

relative bumidity - 55% * 5%



4.4.3

{3) Engineers

The NMC employs 27 workers, including 4 assistants, Their distribution by
calibration field is given below. ' : -

- Electrical 7 (3 for DC and resistance, 1 for AC and high iroltage and 3
o for time and frequency) | '

- Temperature : 4

- Optical 13

- Length 1 4

- : 5

Mechanical

(4) Supply of DC Voliage Standards

Based on the genera] technical conipetence of the NMC, the SISIR'S supply of
DC voltage standards to the SIRIM appears hlghly fea31ble W;th the
introduction of the quantum hail resistance standard system in the future, the
supply of resistance standards will certainly become viable. The SISIR has
clearly expressed its 'willingness to assist the SIRIM in any way. it can,

CMC

The CMC conducts calibration work relating to electrical, temperature, mechanical

‘and length and conducted approximalely 9,500 calibrations in fiscal 1992 for some

1,000 companies.,

The SISIR has iis own accreditat_ion scheme which is called the S_ingapofe'
Laboratory Accreditation Scheme (SINGLAS) and has so-far accredited 26
laboratories and 7 calibration organizations.



Table 4-1 Present Situation of Metrol'ogical standards in SIRIM Mcasurcment

Centrg
Param‘gters B Range Best Accuracy

_umgh | . ‘ 0.1 ym ~J111m x 2 ppm
ﬁléSS 1mg ~ 1ton + 0.602mg
- Force ' 0~22Qt0ﬂ + 0,025 %
Pressure : 0 ~ 80600 ps 1. + 001 %.
Temperature | _ ~50~ 1400°C | + 0.01°C
Electrical #oitége 0 ~ 15KV + 1 ppm
Electrical Resistance | 0 ~ 10'% Q + 1 ppn
Electrical Current 0~ 100 A + 10 ppm
Ele.otr-'i'ca:l '-I'nductance_' 0 ~ 1000H + 0.02 9%
Electrical Capacitance | 0 ~ 1000 F + 0.002%
Frequency/’l‘ime: 0 ~ 10GHz + 104
m@&m | 70 ~ 140dB + 0.1dB

Souree : SIRIM



Table 4-2  Numher of Calibration Works done by the Measurcment Centre and

Total Calibration Fees collected

1'990 1-:9.91 .1.99_2
__;;;s)- : 4.,.416 7.,258 7,'950 -

Length 350 2,260 7,664
Volume - - 315
Flow 1,425 296 560
Force and Pressure 518 701 1,206
Temperature - 583 17378 1,697
Electricity 924 1,100 1,400
Time/Frequency 0 151 ‘180
TOTAL (Number) N é, 216 13,147 120,970
TOTAL FEES (RM) —--495,165 - 640,000 1,038,009

Source : SIRIM
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Table 4-3  Scope of Accreditation (NUSANTAR A)

Name

: Nusantara Technologies Sdn. . Bhd.

Location : Shah Alam, Selangor Darul Fhsan

Fields of Calibration :

Pressure and Mechanical Calibrations

Instrument Calibrated

Range

an uncertainty( +)

Best Measurement

Expressed as

1.. PRESSURE MFASURING DEVICE
A. Pressure Measuring Devices
- Test Fluid 0il

2. DIMENSIONAL METROLOGY
A. Limit Gauges
1. Plain Plug Gauges

2. Plain Ring Gauges

3. Plain Gap Gauges

4. Profile Gauges

5. Other 1imit gauges . -
including length, height
and: depth involving:
Plane Co~ordinate position
of Holes and Spigots

B. Jigs; Fixtures and Cutting
Tocls and Components
1. Jigs, Fixtures and
Cutting Tools
2. Components

25 - 8,000 psi

I am to 10.mm

10 nmem to 5D mm
50 mm to 150 mm
1.5 m to 25 mn
25 mm to 150 mm
0.5 mn.to 50 mm -
50 mm to 150 mm
150 mw to 300 né

Up to 300 mm

Maximum dimensions
700 mm x 500 mn x 400 mm
Maximum dimensions

700 mm x 500 mm x 400 mm

C. Measuring Instruments and Tools
1. Surface Plates

2. Bevel Protractors

External Micrometers
Internal Micrometers
Depth Micrometers
Dial Gauges

S

Electronic and
Mechanical Calipers
Electronic and
Mechanical Height Gauges
Feeler Gauges

Dial Test Indicator

[y
Sw

150 mm to 1219 mm
or 6" to 48"
Blade - 6" to 12"
Angle attachments
0 to 360 deg.
0 to 50 mm
5 to 300 mm
0 to 300 mm
Pial gauges reading in
0.01 mm and 0.001 nn
0 to 300 mn

0 to 300 mm

0.01 mm fo 1.0 mm
Dial Test

Indicators reading in
0.001 mm, 0.002 mm and
0.01 mm
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a@m

{2+10xlength in m)

um

{5+10xlength in m)
nm per coordinate

(6+10xlength in m)
«m per coordinate

- 0.002 mm

Angle:0.1 deg.
(.002 mm
0.002 mm
0.002 mm
0.0015 mm
0.004 mm
0.004 mm

0.902 mm
0.0015 mm



Table 4-4  Scope of Accreditation (PYROMETRO)

Nane : Pyrometro Services

Location : Kuala Lumpur

Fields of Calibration : Heat and Temperature Measurement

Instrument Calibrated

Range

Best Measurement
‘Expressed as

an uncertainty(+)

1. PERMANENT LABORATORY
Rarec Metal Thermocouples

Base Metal Thermocouples
Heat Enclosures
Temperature
Recorders/1ndicators
2. SITE CALIBRATION

Heat Enclgsures -

Temperature:
- Recorders/Indicators

0 to 500 °C

500 to 1000 °C

1000 to 1300 °C

0 to 500 °C
500 to 1000 °C
1000 to 1300 °C

~0to 500°C

"500 to 1000 °C
1600 to 1300 °C

200 to 1760 °C

S0t 500 °C

500 to 1000 °C

1000 to 1300 °C
~200 to 1760 °C

1 0

2 ¢
0.3% of Reading

1°C

2 °C

. 0,3% of Reading

4
9%

0.1% of Reading

+#0.5 °C

3¢

4 °C
. 5C
0.1% of Reading
4.5 ¢



Table 4-6  Scope of Accreditation (ME C OMB)

Nime  ; Mecomb Malaysia Sdn. Bhd.
Location ; Petaling Jaya, Selangor Darul Ehsan

"Fields of Calibration : Electrical _Measurement

_ Best Measurement
Instrument Calibrated Range Expressed as
' - o ' an uncertainty(+)

DC Volimeter D to 1100 V +0.02 %

AC Voltmeter 0 to 1100 V 0.2 %
- 50 Hz to 1 kiz
0 to 110 V +0.2 %
1 KHz to 20 kilz
0 to 19.9999 V +0.32 %
| 20 kiiz to 50 kiiz
DC Ammeter | . Oto2A +0.1 %
AC Ammeter Dto24 +0.28 %
- 50 Hz to 1 kHz
Ohmmneter Four terminal
B 1Q +0.08 %
10 Q- 10.04 %
100 Q to 10 kQ +0.02 %
Two terminal
100 kO +0.02 %
1 MQ +0.04 %
IR 10 MQ 10.2 %
Oscilloscope/ | Amplitude :
Curve Tracer 0.2 mV to 160 YDC +1%
' Timing
1nst05s +0.004 %
Bandwidth o
0 to 500 Miz +0.04 %
Frequency/Period Frequency
'0.001 Mz to 1050 MHz 20 ppm
-Period _
1nstods +40 ppm

4-33



Table 4-6 Scope of Acereditation (NAVAL)

Name : Naval Dockyard Sdn. Bhd.
Location : Lumut, Perak Parul Ridzuan - :

Fields of Calibration : Pressure Measurement

| N Best Measurement
Instrument Calibrated Range EXptessed as

an uncertainty(=)

Pressure Measuring Devices - 1 bar —'GUD bar 4+0.12°%

0 - 30 in Hg +0.4 %
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Table 4-7  Scope of Accreditation (MA1CO)

Naine : Matsushita Industrial Corporation Sdn. Bhd.

Location : Petaling Jaya, Selangor Darul Ehsan

Fields of Catibration :

Electrical,

Insteunent Calibrated

‘Mechanical and Pressure

Best Measurement

Rahge - Expressed as
an uncertainty(+)
1. ELECTRICAL MFEASUREMAENT ' o _ RN
AC Voltage - 1 mv -~ 19,9999 mv +{0.05 % of reading)
' 20 mv ~ 199,999 my - do
02V-199999V do
2V -19.9993 v do
20 V.- 199,92 ¥ - do
: 200 V - 1,100 V © s (LT ¥ of reading)
DG Yoltage 0- 19 9999 mV +(0.05 % of reading}
20 mV - 199,993 -mY . do
0.2V~ 1.99999 Vv do
2V -19.9999 Vv do
20V - 199.92 ¥ do
' S200V - 1,100V do
AC Current 10 yA - 199.999 ;A +(0.1 % of reading)
: 0.2 mA - 1.99999 mA do
© 2 mA - 19,9998 mA do
20 mA - 199.999 mA do .
0.2 A-1.99993 A - do
_ 2 A-50.00 A do
DC Current 10- A - 199,999 A +(0.01 ¥ of reading)
' - 0.2 mA - 1.99999 mA do -
© 2 mA - 19.9999 mA do
20 mA - 199.999 mA do
0.2 A -1.99992 A do
‘ - 2 A - 30.000 4 +{(0.2 % of reading)
 Resistance 1Q +(0.04 % of reading)
100 Q ~do
1 kQ £(0.01% of reading)
10 kQ do
100 kg3 do
1MQ +(0.1 % of reading)
10 MQ

0.001 Qx{0-10)+
0.010x{(0-10)+
C0.10x(1-11)+
- 310x{0-10)+
100 x{0-16)+
- 100Qx{0-10)
[100Qx 10 +
1IkQx 10 +
10KQx 16 +
100KQx 10 +
MOx 10 +
10M ¢ x 10]
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+(0.03% of reading)

+(0.1% of reading)

+(1.0 % of reading)
for step 1 MGy, 10 M)



Table 4-7 Scope of Accreditation (MAT1CO) {Cont'd).

Name - Matsushita Industrial Corporation Sdn. Bhd.
Location : Petaling Jaya, Seianwor Darul Ehsan

Fields of Calibration : Electrical, Mechanical and Pressure -

L Best Measurement
Instrument Calibrated " Range : - Expressed as
- an uncertainty( )

2. MECHANICAL, MASS AND i‘ORCE

Dial Gauge . : ST
Pick Test . 0 - 25 m +2 um
bial Tmckness Gauge : _ 0- &Smm +£0.8 yn
~ 1.005 mm - 100 mm . - Grade 0 :
- : {Refer JIS B 7506)
Outside'ftiicmneter' 6.991 mm - 1.009 mm Grade 0
' - : ' (Refer JIS B 7506)
L 125 mn do
Two Point Inside Micrometer 150 mm Grade 0
: - (Refer JIS B 7506)
= 175 mm do
200 ma do
250 mm do
- : S - 300 mm do
Optical Parallel . 12.00 mm - 25,37 mm 40,01 mm
Optical Flat R .- Diameter 60 mm 40,1 pm
Vernier Depth Gauge & - 0 - 150 mm _ + 2 um
Caliper . : - Q- 300 mm = 5 ym
Height Gauge : ' 0 ~ 600 mm cek 5o
Steel Rule ' 0 - 1000 mm + 10 g4m
Electronic Balance L 10 mg - 20 kg Class 2.
) S : (Refer MIS K 2013)
Beam Balance R 10 o - 20 kg ' Class 27
' R . (Refer MIS K 2013)
Spring Balance o 10 mg - 20 kg +-Class, 2
o (Refer MIS K 2013)
Tension Gauge . 10 mg ~ 20 kg Class 2
(Refer MIS 'K 2013)
Torque Wrench 0 - 180 kgf-cm . +1 % + 1 digit
‘ _ 0 - 900 kef.cm ' +1 % + 1 digit
Torgue Driver 0.1 kgf.cm~ 100 kef.cm  +0.5 % of f.s.
3. PRESSURE S '
Pressure Gauge : o 0.5 kef/om®-50 kef/em? + 0.2 gf/om?
o : %



Table 4-8  Scope of Accreditation (SEEL)

Name : Singapore Electronic and Engineering Lid.
Location : Kuala Lumpur

Fields of Calibration : Electrical .

Instrument Calibrated Range

Best Measurement
Expressed as
an uncerfainty(+)

DC. Vol tmeter 100.00 4V - 1000, 0000 mV
AC Yoltmeter 1.00 mv - 100. 0000 mV
_ o 10 Hz - 31 kiz
32 Hz - 33 kHz
30 kHz - 100 kiHz
100 kiiz - 330 kHz
320 iz - 1 MHz _
1.600000 vV and 10.00000 V
' 10 Hz - 31 KHz
32 Hz - 33 kHz
30 -kHiz - 100 kiz
100 kHz ~ 330 kHz
320 kilz - 1 MHzZ
100.0000 v
10 Hz - 31 kHz
32 Hz - 33 Kilz
30 kHHz ~ 100 kHz
1600.000.v
-45'Hz - 330 Hz

300 Hz - 10 kiz
10 klz - 33 kHz
DC Amneter
1.000000 A
100. 0000 4 A
10 Hz ~ 1 kilz
1 kHz - 5 kHz
1.000000 mA
" 10 Hz -1 kHz
1 kKiz - 5 KHz
10. 00000 mA
10 Hz ~ 1 klz
1 kHz - 5 kHz
100. 0000 -mA
10 Hz - 1 kHz
1 kHz ~ 5 kilz
1.000000 A
10 Hz - 1 kHz
1 kbz - 5 kiHz
100
100 Q
1 kO
10 k)
100 kO
1 MO
10 MO -
100 MO

AC Ammeter

DG Ohmmeter:
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Table 4-8  Scope of Accreditation (SEEL)- (cont'd)

Name  :Singapore Electronic and Engineering Ltd.
Location : Kuala Lumpur

Fields of Calibration : #254)% : Electrical

Best Measurement
Instrument Calibrated . : "~ Range - Expressed as

an uncertainty{+)

Oscilloscope o - Vertical Deflection: | &
10w, -0V, (10 % 4 4V)
’_I‘i'melbase: -
 inms-5s +0.0002 %
Banduidth: | |
250 Kz - 250 Miz +0.28 %

250 MHz - 1050 Mz +2 %
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Table 4-9 Scope of Accreditation ([ TS)

Name -~ : IS Calibration Laboratory Sdn. Bhd.
Location ; Petaling Jaya, Selangor Darul Ehsan

Fields of Calibration : Optical Measurement

Best Measurement
Instrument Calibrated - Range : - Expressed as

an uncertainty(=+)

LOVIBOND COLOUR - ~ RED:
MEASUREMENT AND - 0.1R - O.9R | +0. 2R
GRADING SYSTEM IR -  OR +0.2R
10R - TOR +£0.5R
MODEL: AF900 YFLLOW:
AF905 0.1Y - 0.9Y 0.2
1Y - 9Y +0.2Y
10Y - 70Y +0,5Y
BLUE:
0.1B - 0.9B +0.2B
B - 98 +0.2B
108 - 708 +0.58
NATURAL:
0.1IN - 0.9N +0.2N
IN- 3N +0.2N
 SPECTROPHOTOMETER WAVELENGTH ACCURACY
(Uv and'VIsiBLE) 990 nm - 1000 nm +2 nm

PHOTOMETRIC ACCURACY
AT 590 tm (0 % - 100 %) +1.0 %T
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Table 4-10  Scope of Accreditation (I VAT) -

Name Institut Voltan Dan Arus Tinggi, Universiti Teknologi .Malaysia '
Location : Kuala Lumpur

Fields of Calibration : Electrical

Best Measurement
Instrument Calibrated Range . Expressed as

an uncertainty(=+)

Impulse High Voltage Meters . up to 200 kV peak +3.83%

AC Meters : up to 200 kV rms - +3.3%
DC Meters up to 200 kv +3.3 %
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5.1

5. (‘URRENT STATUS OF SIRIM MEASUREMENT CENTRE BY

MEASURFMENT FIELD

Current Situation of SIRIM Measurement Centre

- As already descmbcd several times, the SI'RIM Measuncmem Centre is at the top of the
measurement system in Malaysm, is responmble for the managemcnt and control of

Malay31an nauonal standards and prowdes a calibration service for industrial circles
and others. The fanctions of the SIRIM Measurement Centre are divided into "the
management and coritrol of measurement standards”, i.e. research and development of
metrology, and "the supply (dissemination) of measurement standards” , i.e. the
provision of a measurement calibration service.

| (1) Research and Development of Metrology

The management and control of measurement standards means the management of
Malaysian national standards. It also means research and dev‘elopmenf to maintain
these standards at a level which is recognised by. the international community.
Research and development activities i'n metrology in Malaysia are only undertaken
by the SIRIM Measurement Centre.

(2) Calibration Service
Measurement accuracy can only be maintained if national standards which are
established as the result of research and development activities are supplied to
industrial circles and related organizations. Therefore, the calibration service is
essential for the growth and improvement of industrial activities.

In addition to the SIRIM :Measu_remsnt Centre, SAMM accredited calibration
organizations provide such a calibration service. As already analysed in the
prei'ious chapiér, hoWchr it is difficult to say that these accredited calibration
orgamzatlons can provide adequate support for the calibration service of the

SIRIM Measurement Centre due to their limited scope in terms of the subject
fields, accuracy and service area.

In response. to the rapidly increasing calibration demand in the industrial circle in
recent years in terms of both quality and quanﬁty, the organizational structure of the
SIRIM Me’a’s_ufement Centre was revised in January, 1992 and was divided into (i} the
Me_asurement Standards Research Unit responsible for the management and controt of
national standards and the research and development of advanced measurement
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technologics and (ii) the Measurement Service Unit responsible for the efficient supply
of standards to the industrial circle. As this reorganization was conducted not long ago,
re-allocation of the work and re-distribution of the equipment have not yet been
completed except in the electrical field where systems based on the new stracture have

been put in place and set in motion,

Roughly speaking, the SIRIM Measurement Centre has faboratories corresponding to
the following fields and these laboratories are engaged in research and development
activities as well as providing a calibration service in their respective fields.

Length (Dimensions)
Mass
Volume and Flow

t

Force and Pressure

- Temperature
- FElectrical (including time/frequency and acoustics)

The technical staffs assigned to these laboratories conduct both "the research and
development of metrology" and "the calibration service” and are not particularly
specialised in either of these 2 functions of the laboratories. The organizational
structure of the STRIM Measurement Centre and its floor plans are shown in Fig, 4-3
and Fig. 4-4 respectively in Chapter 4.

The SIRIM Measurement Centre is outlined below, A detailed description of each
Iaboratory of the SIRIM Measurement Centre is given in 5.2 onwards.

(1) Measurement Facilities and Equipment

Many of the measurement facilities and equipment owned by the SIRIM
Measurement Centre were originally provided by Japan under a technical
cooperation project which commenced in 1982, Together with those purchased by
the SIRIM in subsequent years, these facilities and equipment form the traceability
system for each measurement field. Although many are getting old, posing a
problem of parts availability when repair work is necessary, they are actively used
to fulfil the principal functions of the SIRIM Measurement Centre. While they
cover all the fields which form the basis for industrial development, there is a lack
of high frequency-related equipment in the electrical field and it is currently
planned to acquire such equipment.



Some of the facilities and equipment are not regularly calibrated and others lack
sutficient calibration records which are essential for research and development

_ purposes.

@)

@)

Technical Staffs

A small number of technical staffs is as:signecl to each laboratory. Although these
technical staffs appear to have a certain level of knowledge and technical
competence, their lack of adequate experience cannot be ignored. In general, a
measurement technic_al staff is required to have at least 5 years' experience in a
particular field. Unfortunately, the SIRIM Measurement Centre has few technical
staffs which meet this criterion, creating a problem of the under-use of the
a\{ajlable facilities and equipment.

Calibration Service -

. Each Iaboratory provides.a calibration service upon the request of the industrial

circle and vari:du_s organizations and the velume of calibration work has
conspicuously increased in recent years. The inadequate number of technical staffs

‘and the shortage of experience pointed out in (2) above mean, however, that the
‘period required to conduct calibration (from acceptance of the original request to

the issue ahd_ posﬁn’g'of the calibration certificate following the completion of

calibration) has become quite long.

The best accuracy of the calibration service provided by a calibration organization
is determined by the level of the facilities and equipment in use and aiso by the
technical competence of the technical staffs. In the case of the SIRIM

. Measurement Cenire, the lack of a sufficient number of technical staffs and the

“

lack of experience on the par't' of these technical staffs cause some concem in
regard to the ability of the SIRIM Measurement Centre to provide a highly
accurate calibration service. '

Laboratory Condi_tiok;s_ o
1). _Space - '
" All the laboratories lack sufficient space for the proper installation of
" measurement facilities and equipment. The absence of a storage room at the
'SIRIM Measurement Centre to store equipment and instruments for which
~calibration has been requésted makes it necessary for the laboratories to store
them, further squeezing the limited work space.
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2) Temperature and Relative Humidity Control

The SIRIM Measurement Centre is equipped with a central air-conditioning
system and small laboratorics have been created to deal with those types of
calibration work which demand highly accurate temperature and relative
humidity control. The lack of 24 hour air-conditioning due to the limited
electrical capacity of the building is one of the shortcomings in this aspect of
the operation of the SIRIM Measurement Centre together with inadequate
cmergency measures to deal wi{ﬁ-power failures -and moisture~prooﬁng '

measures.

~ 3) Storage Room and Degree of Cleanliness

The cleanliness of a measurement laboratory must be maintainéd in view of
the laboratory's handling of precision equipment to conduct hlghly accurate
“measurements, A certain level of cleanliness is, therefore, essential. If the
structure of a laboratory makes it d1fﬁcult 10 improve its cleanliness above a
certain level, it is necessary to pl‘OhlbIt the direct access of clients to the
laboratory. Moreover, the subject items of. calibration should not be d1rectly
taken into the laboratory from outside wﬁhout prior cIeamng In the case of the
SIRIM Measurement Cenire, the lack of a sterage room makes it 1mposs1ble to
enforce these requirements and chems and the calibration subjecls have free'
access to the laboratones. This practice should be changed as soon as possuble
as such a change will not create any great problem, | '

52 Current Situations of Laboratories in SIBI_M Measurement Centre
52,1  Dimensional Laboratory
5211 Current Conditions

(1) Standards and Other Equ:pment

The primary standards and calibratlon eqmpment ‘currently - owned by the
Dimensional Laboratory are listed in Table 5-1. Most were originally dona_t_ed
under the Japanese technical cobperaticn which commenced in 1982. The
traceability of the standards associated with the Dlmensmnal Laboratory is
shown in Fig. 5-1. All the equlpment is still actively used for calibration and
other work. The mam equlpment is outhncd below. '
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The 00 class gauge block which was donated in 1983 has never been officially
calibrated since that time. However, its calibration values have been confirmed
by compatison with those of the 00 class gauge block which was purchased in
1992 with-a calibration certificate issued under the NAMAS, the laboratory
accreditation scheme in the UK., Consequently, the original gauge block is still
used as the actual calibration standard. It was decided to purchase a new gauge -
block because the cost little differed from the cost of having the calibration
work condi}cted abroad. '

In 1991, a cerainic'gauge block (00 class) was purchased, again with a NAMAS
calibration certificate, following a request for the calibration of ceramic gauge
blocks.

A standard linear scale (1m) was donated in 1984 and was calibrated in April,
1993 by the National Research Labbratory of Metrology in Japan. Tape
measures (1om and'2(}m) were donated in 1983 and have never been calibrated
since that time. These are occasionally used for calibration work.

An angle gauge (set of 9 pieces) was pur;fhzised in 1990 and has not since been
calibrated. A ring gauge was purchased in 1992 to respond to the increasing
number of calibration requests made by the ménufacturcrs of pipes, tubes and
ball bearings, etc. The level blocks donated in 1985 have not been calibrated

since,

_. The comparator (0 -‘1001‘nm) used for g_auge'blbck calibra_tion'_has an integral
. data prObe‘ssin_g.‘uni't and is effectiﬁély :usé;d' t_o_achievé high calibration work
efficiency. It has 3 measurement modes (ISO 3650, NF E10-010 and OIML
~ Nr.30). The ISO 3650 mode (1979) is used fdr calibration purposes unless a
special request is made by the client.

‘The coordinate measuring machine has suffered many breakdowns since the end
of the technical cooperation period. lts data processing unit was replaced by the
latest model at the time of one of these breakdowns.

At pre'sent,' the Dimensional Labo_rat‘ory is said to be incapable of calibrating
screw gauges, the flatness of level blocks and 'angi_e gauges, etc. As the relevant
equipment was donated during the technical coop'eration period together with
the transfer of technology, this inability is caused by the transfer of the original
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technical staffs to other sections without a proper internal transfer of
technology.

As the list of equipment shows, shape measurement equipment was included in
the original donation list of the technical cooperation project. However, this
equipment is kept in the Force and Pressure Laboratory on the first floor and is
little used. Some of these standards and measuring equipment are not regularly
calibrated, In addition, there is also a problem of the lack of calibration records.

Calibration Work

The Dimensional Laboratory conducts the calibration of the following standards
and measuring instruments.

1) Gauge blocks

2) Scales (linear scales)

3) Others - pin gauges
clearance gauges -

ring gauges

tape measufes
micrometers

calipers

1

dial gauges

Table 5-1 shows the transition of the number of calibration applications made to
the Dimensional Laboratory in the last 3 years. The number in 1992 was treble
that in 1991 and the number in 1993 is expected to pass the 8,600 mark. In
particular, applications for gauge block calibration have been rising. Most
applications are associated with a variety of gauges which form the basis for in-
house standards. In general, gauges calibrated by the SIRIM Measurement
Centre are used as standards to calibrate the measuring instruments owned by
individual companies for practical work.

One characteristic of the recent application trend is the increase of calibration
requests for ceramic gauge blocks. There were 3 applications in 1991 but this
figure increased to 8 in 1992, indicating the tendency for users 1o select to
replace old gauge blocks with ceramic gauge blocks.
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As shown in Table 5-2, a calibration charge is set for each group of instruments,
such as gauge blocks, linear scales, measuring tapes and pin gauges, etc.
- Separate charges are made for auxiliary work, such as demagnetizing, which
.acc_ompanies_-the calibration work. As these charges, which are subject to
. government approval, are generally low, no complaint has been voiced by the
clients_in this regard. The SAMM accredited calibration organizations which
conduct length calibration usually charge more than double the charge of the
' Dimensional Laboratory although their work is completed much faster,

According to staff of the Dimensional Laboratory, they sometimes do not
understand how .to operate those me,atsuring instruments of which calibration is
requested. Guidance on the operating and maintenance methods is sometimes
provided for clients as many problems occur dug to the improper operation and
maintenance of such instruments. There are examples of the method to read
calipers or mierometers_ being incorrect despite their proper calibration,
Engineers of the Dimensional Laboratory believe that the technological level of
their clients is generally low. |

When an instrument subjeet o calibretion is found to be faulty or inaccurate,
the client is mformed of this fact. The instrument is then repaired by the
- manufacturer or a repalrer prlor o 1ts cahbratlon at the Dlmenszona! Laboratory
for the issue of a cahbratlon certificate. In the case of the breakdown of the
calibration eqmpment or instruments owned by the Dimensional Laboratory, the
first action is to internally discover the cause of the breakdown. If the problem
is one of the replacement of parts, the necessary sp'ufe parts are procured for the
_mtemal repair of the equtpment If the repatr is found to be beyond the
capablhty of the Dtmens:onal Laboratory staff, the manufacturer (or supplier) is
| approached As manufacturers tend to be overseas eompames, however, the
length of time requlred fm repalr always poses a problem.

'In regard to the caltbration of gauge blocks, measurement is conducted after
thorough cleamng Exammatton of accepted gauge blocks prior to measurement
by the Study ‘Team members found that many had visible scratches, raising
~concern in regard to their accuracy. While lapping treatment to remove these
scratches should be conducted the lack of the relevant expertise on the part of
the ex1stmg techmcal staffs makes thlS treatment impossible.

_ Cahbrat;on of the Q0 class (lnghest aceuracy) gauge hlocks should be couducted

as an absolute measurement using the l1ght wave interferometer. However, the
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Dimensional Laboratory uses the cornparatwo calibration method using its 00
class gauge blocks instead of the absolute measurement method The numbet of

00 class calibration requests is only one or two a month at present.

Nevertheless, given the fact that the gauge block calibration demand is raprdIy
expandir‘rg in terms of both guality and quantity as 'showo by the increasing
number of apﬁi’icatibns in the last few 'years, the urgent acquisition of the
facilities and technologies for the absolute measurement by the Dimensional -
Laboratory is necessary. |

The Dimensional Laboratory usually requires 3 - 4 weeks from the date of
acceptance to calibrate a set of gauge blocks:and to issue the certificate. The
calibration work it_self only takes some 2 days, depending on the actual number
of blocks, indicating the long queue for the work. While the technical siaffs
work overtime to deal with the mounting work, many clients have ¢xpressed
dissatisfaction in regard to the long waiting time. As described in Chapter 6,
many of the companies visited by the Study Team members share this

dissatisfaction and expressed a strong desire for a shorter calibration time for

not only gauge blocks but also for other instruments. It was explamed that the
Diniensional Laboratory grves prtonty, if possrble to urgent cahbratton needs,

_mcludmg cases where calibration is- urgently required prior to examination of

the quality assurance systern based on the ISO 9000 Standard. "~

€))

Technical Staffs

The Dimensronal Laboratory currently ‘has 3 technical staffs Cahbratron of
highly precrse equipment is conducted by the research officer. T he assistant is
responsrble for the calrbratlon of gauge ‘blocks whﬂe the technician deals with
micrometers and cahpers, etc. The research ofﬁcer was formerly in charge of
the Temperature Laboratory and is kept very busy as'he is also an assessor for
150 9000-based quallty assurance system reglstratron Whﬁe these techmcal |
staffs conduct a sizable volume of calibration work, the staff shortage has

resulted in a fengthy Waitilrg' Iie_t. Insufficient experienc_:e' due to the inadequate
tran_sfer of technology is also be_lieveel_ to be a factor in the pilin_g up of work.

Even though a hlgh degree of specrahsatroﬂ is. requlred to run the Drmensronal
Laboratory, the 1mportance of estabhshmg a s‘ystem to accumulate or store
knowledcro and technical expemse appears to have been relatrvely ignored. The
technical staff who underwent specrallst trammg under the technical

- cooperation project has been relocated to the Iohor Bahru Branch The present |
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research officer was transferred from the Temperature Laboratory 3 years ago
but has not yet undergone specialist training on length measurement except for
his own efforts to learn through the relevant documents. His lack of experience
in this particular field cannot be denied. All the present staff members should be
given the opportunity to undergo training at other organizations which
specialise in length measurement as their technical competence is inadequate,

(4) Laboratory Block

The Dimensional Laboratory block is located on the ground floor consists of an
ante-room and ‘a precision measurement room. The latter has a controlled
temperature of 20°C 4:1°C and relative humidity of 55% * 5% and 2 sets of
mdeponder_ﬁ air-conditioners and de-humidificrs are operated throughout the
day and night in turn. The air is internally circulated and no external air is
mixed. One apparent problem is that the de-humidifier stops operation during
the night due to the excessive collection of water, making the relative humidity
high in the morhing._.On arrival at the laboratory, the staff immediately remove
the water and start operation of the de-humidifier but the calibration work 1s

halted for at least one hour every morning.

Power failures are said to occur much less often than before. In the case of a
power failure, however, almost a full day is required for the laboratory to regarn
the suitable temperature and relative humidity conditions.

Everyone must change therr footwear on enterlng the laboratory. This appears to
be the only pracnce 1o maintain the cleanliness of the laboratory

T he ante—room has the same spec1frcat10ns as the other rooms and is centrally air-
condltloned o, mamtam the set temperature and relatrvely humidity conditions of

24°C + 2°C and 65% + 5% respectrvely The precision measurement room houses
all the cahbratlon equipment except for the long comparator used to calibrate tape
- measures and the universal measuring machine. The coordinate measurmg machine,
im tong finear scale comparatos and 2 stone surface tables take up a large amount of
space. Many pieces of equipment and mstruments including the comparators for
gauge block (.ahbratlon, are placed on top of the stone surface tables and many
gauge blocks and mstruments wamng for calibration are scattered around to
' acchmatlse them to the room temperature The remammg space is just sufficient for
“peaple 0 squeeze through ‘making the use of other rooms for administrative work
} and the cleamng of gauge blocks necessary Grven the continuous increasing trend



5.2.1.2

of the demand for gauge block calibration described above, it will soon be necessary
to establish a room for the exclusive calibration of gauge blocks. Some old pieccs of
equipment and instrumenits found in the precision measurement room are not used
because of the unavailability of spare parts, in turn caused by the termination of their

manufacture,

Current Proble.ms

()

@

Shortage of Technical Staffs and Lack of S}uff_i‘cient Experience -

The subject items of the present 'calibra_t-ion service provided by the
Dimensional Laboratory are such standards and measuring instruments as gauge
blocks and micrometers, etc. owned by companies and used as their reference
standards. for manufacturing. For these. subject’-'items,‘ only some of the
equipment and technologies transferred during the technical cooperation project
are actually used for calibration work. Tn pm‘ticul:ar,- the use of shape measuring
equipment is inadequate to the extent that requires for: calibration involving this

“equipment have declined despite the presence of the equipment. The main

reason for this is the staff shortage. The insufficient transfer of knowledge and
technical expertise from the predecessor to the present staff and the msufﬁment
in-house training of the staff to use all the available equipment due to their busy
work schedules are also responsible for the insufficient use of equipment.

Insufficient Space

The absence-of a storage (warehouse) to temporarily store equipment and
instruments to be calibrated is a problem for not only the Dimensional
Laboratory but also for the SIRIM Measurement Centre as a whole, creating
havoc. The use of laboratory space for storage inevitably causés congestion in

 all laboratories. The Dimensional Labdfatbty is no exce‘pti'('}n "a:r'id is pr’obably _

3

worse than other laboratories due to the necessny of acchmatlsmg the
equipment and mstrumemg to the room temperature prior to calibration, Any
future increase of the number of technical staffs must, therefore, * be _
accompanied by a physical expansidn of the labcrat'or'y space.

'.Independence of R&D Work and Cahbrat:on ‘Work

Top pnonty in upgradmg pro;ect planmng shonld be gwen H 1ncreasmg the
number of staff and upgradmg the techmcai competence. Tt | is hlghly advisable
that the achievement of these objectives be dccompamed by the functional
division between the R & D of standards and the cahbrat:on work. At present,
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both fanctions are performed in the same room and those responsible for the
control of standards are often preocc_iup’ied with calibration work. The R & D
function is performed by one research officer and one technician and these are
responsible for the control of standards in the length, mass and force/pressure
ficlds.

0 522  Mass Laboratory

§.2.2.1 Current Conditions

(1)

Standards and Other Equipment

- The standards and other calibration equipment currently owned by the Mass

Laboratory are listed in Table 5-3 and are believed to be adequate to meet the
immediate calibration requirements. Some of these standards and calibration

~ equipment were originally donated under the technical cooperation project. Fig.

@

5-3 shows the traceability at the Mass Laboratory.

The standard wéights c'ontrolled_ and used by the Mass Laboratory are calibrated
every S:yea'rs, In addition to space on the ground floor, the Mass Laboratory
alsohasaR & D rbom-_on the first floor. The Mass Laboratory is responsibie for
the management and control of weights and calibration equipment to properly
maintain the national standards. The weight used as the national standard in
Malaysia is the 1 kg weight which is officially claimed to be of the E1 class of
the OIMI. classification. This weight requires calib_ration every 7 'years. Since
the time of its ﬁurchasé in 1978, ii was calibrated in '1984 in Australia and in
April, 1991 in New Zealand by the New Zealand Department of Scientific and

Indusiri'al Research. The present calibrated value is just slightly outside the
- limits of permissible error fbr an El class weight.

Calibration Work
The Mass Laboratory provides a calibration service for the following standards
and measuring instruments.

1) Standard weights

- S;andérd steel Weights
- . Standard brass weights

2)  Standard cast iron wéights
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3) Balances .

4y Gravimetric measurement of volume of standard tanks and others
S). Push-puli.gauges_ | |

6) Dead weight standard testers (weights only)

The Mass Laboratory received somé 8,000 calibration requests in fiscal 1992, of
which some 6,000 requests were for standard weights, followed by some 1,000
requests for the calibration of standard cast iron weights. The number of mass
calibration requests increased at an annual rate of some 50% in fiscal 1993,
indicating the likelihood of a further increase in the coming },(ear_s.

Many  of the present cahbrauon requests -are for the ‘standard welghts and
balances owned by the’ Metroiogical Verification Offices of the Ministry of |
Domestic Trade and Consumer Affairs and its branches in accordance with the
statutory requirement under the Weights and Measures Act. As these items must
‘be regularly calibrated, there is a constant, flow ofi'-;c::alibration_ requests from
these offices. The annual increase of 4 - 5 branch offices means that the Mass
Laboratory receives an ever increasing number of calibration reqnests for newly
acqu:red standard weights and balances. Moreover upgradmg of the weight
class is in progress for old weights, making their strict calibration necessary. As
a result, it is no exaggcrauon to say that ‘the Mass Laboratory is flooded with

calibration work.

Most of the standard weights to be calibrated are of the Fi ¢lass 'or.loxvef'boeed
"on the OIML classiﬁcation and there are few weights of upper classee, such as-
E2. In the case of standard weights, no adjustment of masa is conducted for
cahbmuon purposes ‘while minute ad}ustment can be made in the case of M1
class cast iron weights. This mmor adjustment is conducted on the condmon
that the hd of the hole for this minute adjustment can be opened. If the 1_1_d
cannot be opened, this fact is included in the calibration report. The
measurement, of sech weight is conducied without any_change to the state of the
weight. | '

While most calibration work is conducted m the Mass Laboratory, a techmcal
staff may be sent on-site to cahbrate cast lron welghts because of the heavy
welght At present, one to one and a half months is requ:red for the Mass
Laboratory to complete the requested calibration work and to issue the
calibration certificate. '



In addition to the above work, the mass calibration section conducts the
calibration of standard tanks of upto 20 litres in capacity by means of measuring
water mass as stipulated by the Weights and Measurés Act.

The calibration charge is set for each standard weight of different class and

- mass as listed in Table 5-4. Similarly, the calibration charge for a balance

e ' depeods_ o1 _thé capacity and sensitivity (minimum reading value) of the
balance. The calibration charge for weights used for a dead-weight standard

pressure gauge is set Separately and depends on the number of weights to be

calibrated and the scope of weighing. Different sets of calibration charges for

standard tanks are imposed depending on the tank capa'city which is measured

by oither the gravimetric method or volmetric method. Spectal reduced charges

are applied in the case of the calibration of those weights and tanks of the

Metrologlcal Verification Ofﬁces '

3) Techmcal Staffs

As there IS no SAMM accredlted ‘calibration orgamzatlon in the ficld of mass,

the Mass Laboratory must meet all Malaysia's mass calibration demand itself,

The burden of conducting such a large volume of calibration work falls on the 5
. :s_taff members o_f the Mass Laboratory.

(4) Laboratory Space

The wéight calibration room is located on the ground floor, Large weights are
calibrated near the entrance while standard weights and small tanks are
calibrated in the balance room at the back. The calibration of large tanks is
cotiducted in a large room on the first floor. The absence of a storage at the
SIRIM Measurement Centre again means that the equipment and instruments to
be ca’librated are places all over the available spaoe'of the Mass Laboratory,
resultmg in a deterioration of the workability and work efficiency because of the
lack of room to manoeuvre

o 5.2.2f2 Chrren_t _i.’.robl_e_ms

(H Shoﬁage of Technicai Staffs

. There is an apparent shortage of technical staff vis-a-vis the work load. As the
technical level of the Mass Laboratory staff appears to be satisfactory, further
efficiency improvement can be achieved by creating a systematic calibration
system (o adequately meet the required work and accuracy. In short, it is
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deemed necessary for the Mass Laboratory to deal with only highly accurate
‘'standards of superior classes while delegating the calibration of less accurate
standards to other calibration organizations. '

(2) Insufficient Space

The Mass Laboratory requires more working space, mainly because of the
absence of a storage for equipment and instruwients awaiting cahbratlon at the
SIRIM Measurement Centre. Appropriate teansportation measurés should also
be introduced in view of the heavmess of many of these pieces of equipment

and instruments.

(3) Development of National Standard Management and Control Sysiem

It is urgently rei;uiréd for the .Mass_-La_borat'Ory to deuelop the capabiiity o
manage and control’ _n'atior'i'al standards without reliance 6 external
organizaﬁom The SIRIM Measurement Cenire shouid have more than one
standard class lkg weight, should ‘acquire the capablhty to compare these
weights with each other or with 1ntemat10nal standards and shotild 1éatn the
cahbratlon_techmques to use the divisions or multipllcatlons of standard weights
for the supply of app'ropﬁate standards in a*wide range. Tn addition to the -
comstruction of new facilities and the procurement of new equipment, technical
training must be provided for the staff. '

5.2.3  Volume and Flow Laboratory
5.2.31 Current Conditions

(1) Standards and Other Equipment

The equipment and instruments currently owned by the Volume and Fiow
Laboratory are listed in Table 5- 5. Most were ongmally donated under the
technical cooperation project and the standard tank for large hqmd meters and
the 50 litre pision prover, which is the volmetric standard for hquefled
petrolenm gas, are managed by the PI:TRONAS at Port Klang. The traceabxhty '
at the Volume and Flow Laboratory is showu in Fig. 5-4. '

The gas flow measuﬁng'equipmen't is of the low pressure typ'e with a wofking ‘
pressure of around the standard atmospheric. pressure demgned to check
household gas. meters and is little used as callbrauon equipment, -



- The calibration of standard liquid tanks and flasks, etc. is conducted by

gravimetric method using distilled water. The gas flow measuring equipment

-donated under the technical cooperation project has never been used for

. calibration work because of the lack of a basic verification system based on the

.(2),

mass standard (kildgramme standard).

Calibration Work

The Volume and Flow Laboratory prd'vides' a calibration service for a wide

~range of items, including tanks, pressure containers, gas meters and flow

meters, etc. as shown in Table 5-6. In fiscal 1992, the number of calibrations
was 313 for volume calibration and 560 for fiow calibration. Approval of the

calibration results of accredited calibration o:gamzatlons constitutes the largest

~ part of the _work load. This type of wark, which comprises on-site calibration at

the request of clients, accounts for approximately 70% of the entire work. The
subject equipment and instruments include bulk storage tanks, flow meters and
ina'Ster meters used by the petmleum industry, palm oil ihdustry and other
chemical mdusmes and are related to the coliectmn of taxes. The actual
cahbratlon work is conducted b_y an accredited surveyor and an official of the
SIRIM witnesses the work with a vmw to approving the rehablhty of the
calibration results At present there are 9 accredited surveyors as listed below.

1) -Petrochemical Inspectibn (M) Sdn. Bhd.
2) thchle Blssect (M) Sdn. Bhd.

3) .Caleb B_rett (M) Sdn. Bhd.

4) Oga System Sdn. Bhd,

5) MOGAS (M) Sdn. Bhd.
6) Nippon Kaiji Kentei (NKK) Sdn.'Bhd.
7 Damaa Tekmk (M) Sdn. Bhd.
'$) RANACO Marine (M) Sdn. Bhd.
| 9) .Shm .N_lhon Kentei Kyokai (M) Sdn. Bhd.

The calibration work conducted by these surveyors, in fact, takes place all over

Malaysia,:including-}iast Malaysia, because of the production of oil and natural
gas along the South China Sea coastline. In the case of the large prover tanks
{3,000 - 10,000_ litres) and master meters used to calibrate bulk storage tanks,
those owned by petroleum or chermical companies can be used as standards. The
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prover tanks (50 - 2,000 litres), master meters and other calibration equipment
owned by surveyors are calibrated annually at the SIRIM Measurenment Centre.

Approval of the- cahbrauon results by a surveyor commences with the
submission of a calibration outline by the surveyor which is then scrutinised by
the SIRIM Measurement Centre. If the outline satisfies cer tain criteria, it is
approved, followed by approval of a member of the surveyor who will thén
actually conduct the calibration work. After confirming that cahbrated standards
will be used for the work, the calibration of the client's bulk storage tanks ete,

then commences. -

This cahbranon worlx must be superv1sed by a staff member of the SIRIM who .
is appomted as an assxstant chief officer as stipulated by the Welghtb and
Measures Act. In'the early days such an assistant chief officer was actually sent
to the cahbration site to supervise At_he_ work, With the recent quality and
technical improvement of the Caiibrétioh:wqu conducted by surveyors,
| however, oth'e'r staff merribers:of the SIRIM are also assighed to supervision
- work without any negatzve result As the staff of the Volume and Flow
"Laboratory cannot fully meet the demand the staff members of other
laboratories are also recrulted o, conduct the requested calibration and
supervls_ory work. From a geographlcai pomt of view, the calibration demand is
split almost haif and half betWeen_ the Malay_sian Peninsula and Fast Malaysia.

In terms of the work volume, thé calibration of meters and tanks on the
premises of the S[RIM is the next largest job although the subject equipment is
restricted to relatively 'small pieces. Meters with a large capacity used for
commercial trade involve very fairly ?res_s’ure and cahnot be calibrated Dy the
existing facilities of the Volume and Flow 'Lalblora.t_ory; The calibration of such
meters is commissioned to ah'insp'ection organization in Amsterdam..

With the scope of calibration work includes gas I.n_e'te'rs‘, there is currently no
statutory requirement for the ¢alibration of household gas meters, In fact, the
installation of gas meiers fo‘r-chafge' purpos'es is limited to certain areas, such as
Sarawak, Terengganu, Johor and Kuala Lumpur. At present, some 10,000 gas'
“meters are estimated to be in operatioh The question of caiibrziting household
gas meters has not so far arisen, pdrtly because of the low monthly gas rate of
- around 10 M$, ' ’ ‘



Fuel gas with a pressure of 50 atm is supplied by PETRONAS 1o the substations
of Malaysia Gas which reduce the gas pressure to 8 atm before supply of the gas
to factories and other places of consuraption. The pressure is further reduced at
factories to around 1 atm for actuél use. During these processes, a need for
calibration arises to ensure the accurate flow of gas from one plaée to another.
In other words, the flow meters used under high pressure must be calibrated.
The existence of requests 'f_o'r this type of calibration was confirmed during visit
to accredited calibration organizations. The Volume and Flow Laboratory

cannot meet these requests because of the lack of appropriate standards,

- With regaid to those flow meters installed in £ actories which cannot be sent to

the Volume and F'low Laboratory because of their integration to an operating
system or other reasons, an official of the SIRIM should, in principle, be sent to
the premzses o conduct the 1equ1red calibration work. Because of the current
lack of vehicle and vehlcle mountable’ calibration equ1pmnnt however, the
Volume and Flow Laboratory is obhged to commission a surveyor to conduct
the calibration work. On their part, surveyors find it difficult to conduct such
work due to the low level of commission set by the SIRIM.

Requeéts for Vt)lume or flow-related calibration are often received from
Singapore and Brunei. This i1s due to the fact that while the SISIR, the
organization respon31ble for thc management of measurement standaids, is well
equipped with electrical calibration equipment, it is weak in regard to the
calibration of other physical quantities. |

A}thbﬁgh the number of calibration reques_ts lodged with the Volume and Flow
Laboratory is not particularly large compared to the other laboratories, the

‘income from calibration work is the highest among all the laboratories. The

- calibration charges of the Volume and Flow Laboratory are listed in Table 5-7.

3

Technical Staffs

Most of the Volume and Flow Laboratory's technical staffs have been
continuously working since the time of their training under the technical

cooperation project,



5.2.3.2 Curreit Problems

(1) Shortage of Technical Staffs

@)

Itis apparent that the. present number of techmcal staffs workmg in the Vo}ume
and Flow Labmatory is msufﬁuent as the work to approve the calibration
results of others is only sustained by assistance from other laboratories.
Increased Manpower is essentlal to meet the growing cahbranon demand in the
future. '

Response to Diverse Cahbratlon Demands

There are some types of eqmpment such as Iarge ﬂow meters and gas meters,

for which the social need for cahbratlon is 1x1creas1ng but Wthh cannot be

adequately met by the Volume and Flow Laboratory because of a lack of the
correspondmg fac;lmes It is deszrable in the upgradmg project to gwe prionty

the preparatlon of a manpower development programme to tram hlghly

“specialised staff.

524  Force and Pressure Laboratory

5.2.4.1 Current Conditions_

(0

2

Standards and Other Equ:pment

The calibration equipment and instruments owned by the Force and Pressure
Laboratory are listed in Table 5-8. Such mass-related equipment as a proving
ring, standardising box and dead weighf—typeﬁstandard_pressure gauge were
donated under the technical, cooperation project. Most of the remainih‘g_'
equipment was subsequently purchased by the SIRIM using jts own budget.
Only the calibration certificates issued at the time of procurement are available
for this equipment and no calibration records nor histories are maintained. The
traceability at the Force and Pressure Laboratory is shown in Fig. 5-5.

Calibration Work. _
The main eqmpment and instruments which can be cahbrated by the Force and

Pressure Laboratory aré listed below and some 1 200 calibration requests were
met in fiscal 1992. '



1) Force - : load cells, load columns, proving rings and hydraulic jacks

2) Pressure @ pressure gauges, Pressure converfers, vacuwn gauges, digital
' pressure gauges and pressure gauge calibrators, efc.

The calibration of pressure gauges and vacuum gauges accounts for some 65%
of all the work. The dominant pressure unit in use is still psi (pounds per square
inch) of the yard-pound system, accounting for 80% of the work. Adoption of
the metric system by industries in Malaysia has been slow in this field. The
- remaining ca'll_ibration_ work is conducted in the field of force and the calibration
‘of proving rings accounts for 5% of all calibratilon_ work conducted at the Force
* and Pressure Laboratory. The rest is taken up with the calibration of load cells
~and load c'o'_l.u'rﬁns,' eic. As the universal testers and tensile testing machines
installed in factories are also subject to the calibration service provided by the
Force and Pressure Laboratory, an on-site calibration service is also proi/id_ed.

In the case of the calibration of dead w_eighf~type standard pfgssure gauges,
 calibration of the déad weight (a set of weights) is commissioned to the Mass
Laboratory, ' |

'T'h'e"re-: are many areas in which the received calibration requests cannot be met
by the Force and Pressure Laboratory simply because of the lack of the relevant
facilities and/or equipment. Some of these areas are described below.

1) The maximum range for the calibration of a force g'a:u'ge' is currently 200 tf.
 Strong requests have been made to raise this ceiling to 500 tf.

2) - Proton, a Malaysian car manufacturer, has requested the calibration of
torque wrenches. Proton is not the only manufacturer using torque
wrenches. In fact, a large number of torque wrenches and torque drivers are
in use throughout Malay'sia and their accuracy is an important factor to
ensure p.roduc't quality. It is, therefore, necessary to develop calibration
cap abilityf\iis~a~'vis these tools.

3) Calibration requests have also been méde for hardness testers. The hardness

testis (_iale of the most fr_equenﬂy conducted mechanical fests, It appears

‘that no calibraticn' of hardness testers is conducted or that standard hardness
tést.pie‘ces are used to check these testers by their owners.
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3)

'4) Only. a small number of enquiries have so =f'ar been réceived from

universities and others in regard to the capab:hty of the Force and Pressure
Laboratory to calibrate’ barometers Barometers are widely uscd in many
places, mcludmg various laboratoues and the necessity for their calibration
is well recognised. Theie is a potential high demand for such cahbrahon if
the Force and Pressure Laboratmy can acquire the capablhty to conduct
barometer cahblanon

5) Vacuum pressure IS currently cahbrated usmg a mercury column

manometer. No cahbratlon requests have so far been made in regard to the .
hzgh vacuum standard cven during the factory VISI’[S by the Study Team
members, However, 1t_ wni} be necessary to acquire such capability in the
future in accordance with industrial developr_nent in Malaysia._:

Most of the equipment currenﬂjr owned by the Force and Pressure Laboratory is
capable of satisfying the 1equ1rements of cl:ents in terms of accuracy. However,
it appears that chents havc an incorrect 1mpress:on in thls regard due to the
oldness of the equlpment

~The calibration charges set by the Force and Pressure Laboratory are hsted in

Table 5-9. Different charge calculation methods are empioyed for the in- house
calibration of pressu:e gauges and others and for the on-site cahbraﬁon of
testing machines and other eqmpment In the case of the latier, an estimate is

prepared and submitted to the client and the actual calibration is only conducted
when 1he esumate has been approved by the chem The same pmcedure is, in

fact, followed by lhe Volume and Flow Laboratory for its on-site cahbratlon

service.

Techmcal Staffs

Three technical staffs, i.e. 2 research ofﬁcers and one technician, are assigned to -
the Force and Préssure’ Laboratory and all ca_librat_lon work is conducted by

these 3 technical staffs. The present research officers were-assistant research

officers before the prevmus research officer retired in 1992 foilowmg long
service at the SIRIM. '

The technici__an also helps at the Volume and Flow_Laborato'ry'_to '_witness the
calibration work conducted by surveyors. Since the research officers are often
involved in on-site calibration, none of these technical staff members has

p
e
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enough time to conduct calibration work in the laboratory. Therefore, the
calibration of a pressure gauge at the laboratory generally requires 2 - 3 weeks.

5.24.2 Current Problems

(1) Shortage of Technical Staffs

The Force and Pressure Laboratory is the only laboratory in Malaysia
conducting force calibration. It is, therefore, constantly flooded with calibration
requests. Some clients use ATROD which is currently in the process of applying
for SAMM accreditation and lacks official traceobility.

The Force and Pressure Laboratory has proving rings for the calibration of
tensile testing machines but only one set of proving rings is available for each
testing rahge. A’s' the calibration of tensile testing machines is conducted on-site,
the appropriate sets of proving rings for the testing ranges are taken on-site by
the assigned technical staff. When more than one calibration request involving -
. the standa:d force gauge of the same rangc are received, only one of the
requests can be dealt ‘with at a time, reducing the work efficiency. It is,
therefore, nécessary for the laboratory to have more than one set of proving
rings for each testing range. The vast geographical coverage (all of Malaysia) of
the Force and Pressure Laboratory means that the 3 technical staffs travel
extenswely, reducing the time used for actual calibration work. On- sue
‘calibration at Johor or Pmang requires 3 days: 2 days travelling and one
working day. Calibration requires the operator of the testing machine and a
reader of the values indicated by the standard equipment- The Force and
"Pressure Laboratory techmcal staff is. generally responSIble for reading the
values but is often obhged fo teach the operator how to gradualiy increase the
load due io the latter's unfamlhamy wﬁh the calibration procedure.

The frequency of on- 31te calibration work naturally allows less time for the
techmcal staffs to write up thelr reports at the laboratory “The resulting lengthy

' _process from the accepiance of a callbranon request to the issue of the
certificate is the source of many client complaints. The research officers are
now considering the use ofa lap-top colﬁiju'tef for on-site calibration work so
that the calibration' report can be preoared and issued on the spot.
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