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I. INTRODUCTION

In response to the request of the Govemment of MalaySIa (hereinafter referred
to as "GOM’), the Government of Japan decided fo conduct a study on upgrading the
Measurements Centre of the Standards.and Industrial Research Institute of Malaysia
(hereinafter referred to as “the Study") in accordance with the Jaws and regulations in
force in Japan. Japan International Cooperation Agency (hereinafter referred to as
"JICA"), the official agency responsible for the implementation of the technical

cooperation programmes of the Government of Japan, will undertake the Study in close
cooperation with the GOM.

The present document sets forth the scope of work with regard to the Study.
. OBJECTIVE OF THE STUDY

The objective of the Study is to prepare a comprehensive plan for upgrading the
Measurements Centre, Standards and' Industrial Research Institute of Malaysia
(hereinafter referred to as "SIRIM") for the purpose of effectively implementing the
national metrology system.

‘II.  SCOPE OF THE STUDY

In order to achieve the above objectives, the Study shall cover the following
items:-

L. To study background and relevant conditions cdncerning needs of
metrology:

1.1 Present status of industry

1.2 Government policies, laws and regulations for industrial
development

1.3 Iegal metrology system
1.4 General situation concerning national standards, legal metrology

system, industrial metrology system, national traceablhty system
and metrological calibration system

4O >
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To study present situation and future plan of metrology:

2.1

2.2

2.3

2.4

2.5

- 2.6

Government policies, laws and regulations relevant to metrology
system

Enforcement and administrative mechanism on metrology
Organisation and activities for metrological calibration
Apprdpriateness of traceability system

Adequacy of metrological facilities and human resources

Education and training for development of required human
resources ' '

To formulate a development programme for implementing the national
metrology system:

3.1
3.2
3.3

3.4

Upgrading and expansion of national standards
Enhancement of industrial metrology system
Restructuring of national traceability system

Expansion of metrological calibration services

To formulate a plan for upgrading and .expansion of the Measurements
Centre of SIRIM

4.1
4.2
4.3

4.4

Function and activities
Operation and management
Staffing

Equipment

e



4.5

4.6

4.7

4.8

Facilities, floor space and layout
Cost estimation

Recommendation on actions for the development of required
human resources

Implementation programme

IV. STEPS AND SCHEDULE OF THE STUDY

1. Steps
Step 1: - Preparatory work in Japan
Step 2: Work in Malaysia
Step 3: Work in Japan .
Step 4: Presentation and discussion of the Draft Final Report in
Malaysia
2. Schedule

As shown in Annex I,

V. REPORTS

JICA will prepare and submit the following reports in English to the GOM.

Fifteen {15) copies of the Inception Report
Fifteen (15) copies of the Progress Report
Fifteen (30) copies of the Draft Final Report
Fifteen (3'0) copies of the Final -Report

~22- //"7/LQI /s



VI. UNDERTAKING BY THE GOVERNMENT OF MALAYSIA

To facilitate smooth conduct of the Study the GOM shall take the following
necessary measures:

1.

To inform the members of the Team of any existing risk in the study
area and to take any measures deemed necessary to secure the safety of
the Team.

To ensure the necessary entry permits for the Team to conduct field
surveys in Malaysia and exempt them from consular fees. '

" To exempt the members of the Team from taxes and duties, as normally

accorded under the provision of Malaysian General Circular No. 1 of
1979, on equipment, machinery and materials brought into and out of
Malaysia for the conduct of the Study.

To exempt the members of the Team from Malaysian income tax on
their official emoluments in respect of their period of assignment in
Malaysia in connection with the conduct of the Study, but the GOM
shall retain the right to take such emoluments into account for the
purpose of assessing the amount to be applied to income from other
sources.

To provide necessary facilities to the Team for remittance as well as
utilisation of the funds introduce into Malaysia from Japan in connection

with the conduct of the Study.

To secure permission for entry into private properties or restricted areas
for the conduct of the Study.

To provide the Team with medical services when needed but the
expenses will be chargeable to the members of the Team.

To provide the Team with available data, maps and information
necessary for the execution of the Study.

—23- W’ ¥



10.

11.

12.

13.

14.

i5.

6

To make arrangement for the Team to take back to Japan the dafa, maps
and materials connected with the Study, subject to the approval of the
GOM, in order to prepare the reports.

To -appoint counterpart personnel to the Team during the Study period.

To provide Team with suitable office space with clerical services and
necessary equipment in Shah Alam.

To provide the Team with p'roper' identification and certification
documents.

To indemnify any member of the Team in respect of damages arising
from any legal action against him in relation to any act performed or
omissions made in undertaking the Study except when the two

“(Governments agree that such a member is guilty of gross negligence or

wilful misconduct.
SIRIM shall act as the counterpart égency io the Team.
The GOM shall organize a Steering Committee chaired by EPU and a

Technical Commitiee chaired by SIRIM for the purpose of coordinating
the GOM responsibilities in connection with the Study.

V. UNDERTAKING BY JICA

For the implementatioﬁ of the Study, JICA shall take the fbllowing measures;

2.

To despalch at its own expenses, 2 series of study teams to Malaysia,

To pursue technology transfer to the M'alaysian' counterpart personnel.

VIII. CONSULTATIONS

JICA, EPU, the Ministry' of Science, Technology and the Environment and
SIRIM shall consult each other in respect of any matters that may arise from, or in
connection with, the Study.

Ikt >
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aoOE 2
MINUTES OF MEETING

ON

THE STUDY FOR UPGRADING
THE MEASUREMENTS CENTRE,

STANDARDS AND INDUSTRIAL RESEARCH INSTITUTE
OF MALAYSIA

AGREED UPON BETWEEN

ECONOMIC PLANNING UNIT,
- PRIME MINISTER’S DEPARTMENT MALAYSIA
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Kuala Lumpur, 20 March 1993

------------------------------------------------------------------------------

RAJA ZAHARATON RAJA ZAINAL MR HIROMI CHIHARA

ABIDIN LEADER OF THE
FOR DIRECTOR GENERAL PREPARATORY STUDY TEAM
ECONOMIC PLANNING UNIT JAPAN INTERNATIONAL

PRIME MINISTER’S DEPARTMENT COOPERATION AGENCY
KUALA LUMPUR -



The Preparatory Study Team organised by Japan International Cooperation
Agency‘visited Malaysia from March 11 to March 23, 1993, for the purpose of
discussing ‘the Scope of Work regarding the Study for Upgrading the
Measurements Centre of the Standards and Industrial Research Institute of
Malaysia with the authorities concerned of the Government of Malaysia.

The Preparatory Study Team held a series of discussions with the EPU,
the Ministry of Science, Technology and Environment (MOSTE) and SIRIM to
finalise the scope of the Study and the implementation arrangements. (Appendix
I lists the persons met). The final discussions on the proposed Study were held
on 19 March 1993 with the Malaysian side led by Ms. Raja Zaharaton Raja
Zainal Abidin, Director of Iﬂdustry, Economic Planning Unit, Prime Minister’s
Department and the Japanese side by Mr. Hiromi CHIHARA.

This Minutes of Meeting summarizes the discussions and agreements
reached among the parties concerned with regard to the proposed study.

Both sides agreed with the Scope of Work and signed on 20 March 1993.
The main points discussed at above meetings are as follows and should be read
in conjunction with the *Scope of Work’.

1, Regarding 3 of Article III, Scope of the Study, the study shall
cover all aspects of national metrology system other than those
related to the enforcement of The Weights and Measurcs Act 1972
which is under the jurisdiction of Ministry of Domestic Trade and
Consumer Affairs.

ii. Regarding item 3.2 of Article I1II, Scope of the Study, the
industrial metrology system shall cover R&D activities for
establishment, maintenance and supply of the measurement
standards for industry, as a technology infrastructure in Malaysia.

iii.  Regarding item 4.6 of Article III, Scope of the Study, the cost
estimate will be indicative and for reference only, based on
Japanese experiences and practices, for establishing a similar

laboratory in Japan.

4



v, Both sides agreed that in order to meet future industrial
development in Malaysia, the study will consider, if necessary, the
possibility of locating the national measurement laboratory at a site
other than Shah Alam. '

V. Due to the very special design features of the laboratory,
especially in the area of the temperature and humidity control and
vibration free design, SIRIM expressed that assistance of Japanese
experts may be necessary during the building design stage which
will be undertaken by the Malaysian side.

The Team stated that the above request will be conveyed to the
authorities concerned in Japan.

Fconomic Planning Unit
Prime Minister’s Department
Kuala Lumpur

20 March 1993



Appendix I

PERSONS MET BY THE PREPARATORY STUDY TEAM

Malaysian Side

Ms. Raja Zaharaton bte. Raja Zainal -

Abidin

Dr. Ahmad Tajuddin Ali

Tuan I—Iaji Abdul Aziz Abdul Manan
Dr. Mohd Yusoff Zakaria

Mr. Lam Teng Chee

Mr. Sambanthari

Mr. Abdul Jalil Xhalid

Mr, Misrun Timin
Mr. Ghazali Abdullah

Mr, Md. Nor bin Md. Chik

Mr. Ong Chin Giap

Director of Industry _
Economic Planning Unit (EPU)

Controller, Standards and Industrial
Research Institute of Malaysia
(SIRIM)

Director of Corporate Services,
SIRIM '

Head, Centre of Measurements,
SIRIM

Director of Standards Division,
SiRIM

Enforcement Officer, Ministry of
Domestic Trade and Consumer
Affairs

Principal Assistant Director
Public Services Department

Assistant Director
Ministry of Science, Technology and
The Environment (MOSTE)

Assistant Director
MOSTE

Head, Measures Services SIRTM

Head Measurement Standards

Research Unit, SIRTM

Al on



Mr.

. Chen Soco Fatt

. Mariani Mohamad

. Fadzil Ayad Zakaria
. §iti Khamnah Hashim

. Harvinder Xaur

. Thillainadarajan

. Mohd. Sani Mistam

Omar Yaacob

The Preparatory Study Team

Mr

Mr

. Hiromi CHIHARA

. Keiichi NAGASHIO
. Keiichi MURAOKA
. Tsutomu MATSUNO

. Takao KAIBARA

Senior Research Officer, _
Measurement Standards Unit, SIRIM

Head of Planning Coordination Unit,
SIRIM '

Research Officer, SIRIM

| Research Officer, SIRIM

Principal Assistant Director
Industry Section, EPU

Principal Assistant Director
External Aid Section, EPU

Assistant Director
External Aid, EPU

Assistant Director -
Industry Section, EPU

Leader of the Preparatory Study
Team '

Member of the Team
Member of the Team
Member of the Team

Deputy Resident Representative
JICA Malaysia Office
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ANSWERS TO QUESTIONNAIRE FROM JICA PREPARATORY STUDY TEAM

‘National Policy on Metrology

The Government of Malaysia has recommended in the industrial technology action plan
to form a special technical committee to propose specific and concrete measures to

enhance the capability of the Engineering and Technical Services sector.

Under thié recommendation, it was noted that with a high degree of emphasis on civil
engineering and project related work, a large part of the industrial engineering suppoft
infrastructure needs to be developed, This include testing, calibration and metroiogy,
inspection and validation. This essential components of _technology 'mfraﬁructure at
present are mainly provided by SIRIM. Thus, to support the industrial technology

development it is necessary for the national metrology laboratory to be upgraded.

SIRIM, in 1992 has submitted a proposal to upgrade the National Metrology Laboratbry
to the Ministry of Science, Technology and The Environment. The proposal paper will

eventually be submitted to the Economic Planning Unit and the Cabinet,

SIRIM was appointed the Custodian of Weights and Measures in 1981 by the Ministry
of Domestic Trade and Consumer Affairs under The Weights & Measures Act 1971.
The appoihtment provides the necessary statutory power to SIRIM to develop and

maintain the primary physical stendards and The National Measurement Systenn.

,327



2.

2.1

22

Upgrading Plan of Measurements Centre of SIRIM

Objective

The objective of the upgrading is to enhance the Centre’s capability in terms of scope
and accuracy of standards in line with the advances in measurement technology in order
to meet the demands for precision measurement and ealibration traceability and service
to the mdusﬁy. The Centre will be developed to become one of the primary national
metrology laboratories which h_as the primary standards comparable to the developed

country and will be the leading or reference metrology laboratory in this region

(ASEAN).

Cutline

(a) The following leboratories will be upgraded and established (according to

priority).-

i)
ii)

i)

iv)
v)
vi)
vii)
viii)

ix})

Length and Dimensional Lab.

Mass Lab.

Electrical Lab,

(D.C. & A.C. Low Freq., Impedance)
Flow & Volume Lab.

Thermal Lab.

Force & Pressure Lab.

Time & Frcqﬁency

RF & Microwave Lab.

Photometry, Radiometry & Qptical Lab.

Acoustics & Ultrasonics
Magnetics Lab.

High Voltage Lab.
Reference Materials

733_

(Upgrading)
(Upgrading)

(Upgrading)

(Upgrading)
(Upgrading)
(Upgrading)
{Upgrading)
(Upgrading)
(New)
(New)
(New)
(NQW)

{New)



2.3 IMPLEMENTATION SCHEDULE

The implementation schedule of the project is proposed as follows:

ACTIVITIES

Year |

Year 2

Year 3

Year 4

1. Surveying & Initial

Development
- Study

2. Designing the
building

3. Preparation of
tender document

4. Tender

I 5. Evaluation and
award of tender

6. Construction of
building

7. Procurement of
equipment

8. Recruitment of
staff

9. Manpower training

10.Expert

2.4  The schedule of expenditure for the project is as follows:

Year

Year 1

Year 2

Year 3

Year 4

Total

Survey & Initial Preparation
{Million RM)

1.0

1.0

(Million RM)

Construction of Special Lab.

11.5

0.5

12.00

Purchase of Standards &

Equipment
(Million RM)

5.0

20.0

12.0

37.0

Total (million RM)

6.5

20.5

12.0

50.0




2.5

26

(b) New building will be built with the floor space of approximately 4600 m?‘.

{c) A total of 43 additional staff will be recruited and they will require training either

“locally or overseas.
Request for the Japan‘s Cooperation for the plan:

Yes, we intend to request for Japan’s cooperation in implementing the upgrading plan.

Details of the upgrading plan as in the project document.

We plan to divide the ¢cost of implementation as follows:

(i) Construction of the building including }
building services facilities } by Malayéian Govermment
(i) Staff recruitment }
(iii) Technical Equipment & Standards } by Japan Cooperation
@iv) Staff training & Experts }

Problems on the past technical cooperation:
- Slight communication (language) problem between local counterparts and

Japanese experts,

- Equipment provided by JICA did not sufficiently meet the plan/target of

Malaysian Counterpart.

-~ Operating Manuat in English is not available for some of the equipments

provided.

._35__



31

3.2

33

3.4

Technical Informaiion
Please see Appendix A attached.

Please see Appendix B attached.

Budget for:~
1990
(8) Acquisition RM 1.} millidn
of facility &
Equipment
(b)  Maintenance RM 40,000
of Equipment
(3] Personal RM 700,000
expenses
(d)  Research & RM 440,000

Development

Traceability System

1991

RM 3 million

RM 50,000
RM 850,000

RM 475,000

1992

RM 2 million

RM 60,000

RM 1 million

RM 681,000

SIRIM develops and maintains all the national primary, secondary and tertiary physical

standards. It provides calibration services and traceability to the industry, Government

department, accredited laboratory and legal metrology.



3.5

3.6

No. of calibration done:

() Mass

(b) Lengih

(c) Volume

{d) Flow

(e) Force & Pressure
) Temperature

{(g) Electricity

(h) Time/Frequency
TOTAL:

TOTAL (RM):

Request from industries

Please see Appendix C attached.

1990 1991 1992
4416 7258 7950
350 2260 7664
N.A. N.A. 313
1425 2596 | 560
518 704 1206
383 1378 1697
924 1100 1400
0 151 180
8216 13147 20970
496,165 1,698,000

—97—

640,000



APPERDIX A

LIST OF MAJOR EQUIPMENT AVAILABLE AT
.~ SIRIM MEASUREMENT CENTRE

'_NO . - NAME Oul:‘ EQUIPMENT BRAND . HMODEL |
A. LELECTRICAL LABORATORY
1. | AC/DC Calibration Standard RFL 829G
% 2. AC Power Calibration System . YEW 2503/58
3. AC/DC Currenl Source CAL.. INST 3212 %
P Decade Resistance Box YEW g
; 3. Current Shﬁnt GUILDLINE % 92111A
g 5. Digital Power Factor Meter TEW i 2524
: 7. | Relvin-Varley Voltage Divider FLURE E 7205
i 8. 0C Réference Standard FLUXZE E 731=
% 9. | Digital Multimeter gy 'i 3458a
% 9. " Precision LCR Meter iHp é 4284
il i Potenticometer Lgn % 7556
i
12. : Standard Resistors YEW, LN ? -
L3 § Standard Capacitors GEN. RAD ; 1409
N ; Multifunction Standard Calibrator DATRON é 47038
15, é M5 Dififerential Voltweter FLUKE % 211B
= 1
£ 16. | Multifunction Calibrator FLUKZ L 5700
; L7 % High Voltage Digital Meter T/DENSOKU i TOV-20A0
% Lta. i Cut—off Current Calibrator T/DENSOKU i TLC-S013
i;19 | "Standard cell Enclosure GUILDLINE ! 9152
i 20. E—Resistance Mecasuring System I EST ! 2420
i 2. i Capacitance Bridge GEN. RAD. : 1615-A
E 22 % Set of Standaré Inductors GEN. RaD. % 1409
i i i
)




NO . NAME OF EQUIPMENT " BRAND MODEL
B. TIME & FREQUENCY/LABORATORY
¥ 1. Rubidium Frequency Standard NEC 1007
2. Quartz Oscillator Hp Losa
3. Distribution Amplifier HP 5087A
4. Frquency Difference Meter TRACOR 5278
5. Universal Counter HE 5128B
5. Synthesizer/?unctién Generator e 1325A
7. Pulse Function Generator HP Po3llea
3. Digitizing Oscilloscope ue 54501A
9. rogramme Oscilloscope Calibrator TIME ELECT. ; 3803
.lO.' Programme Pulse Function Generator- WAVETEK ; 271
11. Precision Integrating Sound-Level HRUEL £ 2230
Meter KJAER :
lz. Sound Level Calibrator | BRUEL & HJAER!
L3, Set of Microphones | PRUEL & XJALi.
14 Cgaslum Frequency Standard g g sGole{naer
;
C. TEMPERATUR;Z. LABORATORY ; i
%1 Standard Platinum Resistanon g L& 2167-25R
Thermometer :
2. Standard Pr/Rh Thormocoup!.: E LaN ? S5-Type
i :
#3 Standard Mercury-in-Glass é SHINNIHON
O KEISORD
# 4 Primary Standards Fixed Point E
!
Triple Point of Water i FOXBORO % 130
Zinc Fixed Point il CHIHO i -
5. Radiation Pyromcter TOPCORH i DLP-PM-90
I
&5 0Ll Bath CHINO IoET-BZOA




NO . NAME OF EQUIPMENT
7. Water bath
#8. Vertical Furnace Unit
¥9. High Temperature Horizontal
Furnace
.{QD. Saith Bath Unit
11. Resistance Thermometer Bridge
12. Digital Thermometer
13. Temperature Logger
L4, Surface Calibrator
£19 Temperature and Humidity Chamber
AL 6 Set of Thermocouples
D. MASS & Cr’\PAC:ITY LABORATORY
L. Electronic Mass Comparataor
2z, Electronic Micro Hass Comparator
3. Electronic #ultirange Weighlng
Scale
4. Setslof Standard Weight
5. Set of Standard Brass Tank
6. Platform Weighing Scale
F7. Precision Balances
8. Set of 5tandard Glasswares
f

BRAND MODIEL
HETO Kn 22
CHINO KT-#10¢
CHEINO KT-FLOC
YOSHIDA " 3050-C
TINSLEY S840
AKEDA-RIKEN | TR2114
CHINO AR-2737
RART- AR-27 37
SCIENTIFIC
PLATINOUS PR-2FT
F-SERIES
CHINO -

;

% METTLER . ER 50M

; METTLER ; NT 21

E METTLER | YA 328

!

| _ _

' WRAGG -
METTLER K- 150
CHYO -

. 40_



NO .

-

Length Comparator - 1 Meter

RANSAT ~-SEIRIT

NAME OF EQUIPMENT BRAND MODEL
E. FORCE LARORATORY
1. Universal Calibrating Machine HdREHOUSE ET2500
2. Sets 6f Proving Ring MOREHQUSE 6700
3. Sets of Leoad Column
q. Testing Machine CARI. HMAHR B6SE
5. Roundness Measuring Instrument RONDCOM 1D~06
O. Set of Dead Welght Pressure Tester :NAGANO- -
KEISO
7. ilydraulic Pressure Gauge Tester BUDENBERG FIG. 19
8. Mercury Column Vacuum Tester BUDENBERG i -
9. { Mercury Column Pressure Tester BUDENB&RC -
;
i
F. LENGTE LABORATORY :
1. E Héight Gauge TES2 f MCTRG
N I
2. ! Gauge Block Calibration Processing TESA é 3iz
# 3, Sets of Steandard Gauge Block TSUGAML . B-51
%4 i Gauge Block Comparator . TSUGAMI 2 TYPE-T
# 5 Length Comparator - 10 Merer RANSAI-SEIX] 1 KN.OCH
i
6 . Coordinate Measuring Machine MYITUTOTO ; v205
*7. Dial Calibration Tester : MITUTOYO ; L70
2. Universai Measuring Machine é MAHR | TYPE -5 :
9. Universal measuring Microscope % TSUGAMI 2000

3
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NO . NAME OF EQUIPMENT BRAND HMODEL
G. FLOW & VOLU_ME.TRIC LABORATORY
F 1. Sets of Standard Prover Tank - -
2. Petroleum Master Flowmeter SHMITH LE4-51
3. Water master Flowmeter SHMITH 9457
4. Prototype Automated Gas Meter - -
Calibration Bench
#5 Flow Standard Device with Membrane KINMON -

Flowmeter

*

Source: SIRIM, Metrology Unit

. 1992

Equipment supplied by Japanese Governmen:



RESQURCES OF CENTRE OF MEASUREMENTS

APPENDIX B

Tolal No. of Stalf - 49

Tolat No. ol Professional Stalf @ 27

No. | Name Age | Academic No. of . No. of
Qualification and years years with
(where oblained) experience | SIRIM
in
Metrology
l. Dr. Mohd, Yusofl 41 B. Lng (Hons) 2 yrs 17 Head of
Zakaria Indonesia Centre
M.Sc. (NDT) UK.
PhD, Metallurgy
U.K.
2. Cng Chin Giap 48 B.Sc. (Hons) Physicy 21 21 Head of
_ University Malaya Unit
3. | Md Nor Md Chik 41 [ B.Sc. (Hons) § 16 Head of
ivialaysis Unit
M.Sc., UK.
4. Nik Rahini Nik Ishak 32 B.Sc. (Hons) Physics 8 g Resecarch
University Malaya Officer
5. Abdul fahit Baharuddin 34 B.Sc. (Hons) Mech. 11 1 Research
Eng. UK. Officer
6. Wan Abd. Malik Wan 28 Diploma in Elect. 3 3 Research
Mohamed Lng. (Comm) UTM Officer
B.5¢. Llect. Eng..
Seoul MNational Univ,
7. Chen Soo Fan 40 B.5c. Physics 16 i6 Research
University Malaya Officer
8. Abdul Rashid Zainal 37 B.Sc., M.Sc. 10 10 Research
Abidin {Physicsy U.S A, Officer
MIPM
9. Mohd. Nasir Zainal 13 B.5¢. (Hons) 8 § Research
Abidin ' Applied Physics Officer

U.K.




Malaysia

.No. | Name Age 1 Academic No. of No. of
: Qualification and years years with
{where obtained) experience | SIRIM
in
Metrotogy
10. Ragavan Krishnan 43 B.Sc. (Huns) Applied 17 17 Research
Physics Officer
University Malaya
11. Hafidzah Othman 32 B.E.E. (Hons) 5 5 Research
University of Officer
Technology Malaysia
12. | Rahim Jamil 38 | Diptomain 16 16 Asst.
Mechanical Research
Engineering (I'TM) OCfficer
13. | Sharifah Norshiha Syed 7 Dipldnia in 16 16 Asst.
Kamal Mechanical Research
Engincering ([TM) Officer
14. | Sharipahk Lily Syed Al 37 Diploma in Rubbuer 4 12 Asst.
and PlasticsTech, Research
(I'Tivi) Officer
15. | Mohd. Dali Silam RE B.Sc. Physics 8 8 Asst.
University Malaya. Research
Officer
16. | Mohd. Asri Mansor 32 | BSc. Physics UK. 8 8 Research
M.Sc. (Elect & Officer
Electromagneuc Eng.) :
U.K. :
17. | Eng Fook Eng 40 Diploma in Electrical 3 6 Senior
Engineering Asst.
(Singapore Research
Polytechnic) Officer
18. | Fadeli Hizam Shamsudin | 30 B.E.E. (Hons) 7 7 Research
University of Officer
Technology Malaysia
19, Wan Aziz Wan Sallels 24 f3.Sc. (llon's) Physics 4 mth 4 mth Research
National University of Officer




0. | Name Age | Academic No. of No. of
Qualification and years years with
{where obained) expericnce | SIRIM
in
Metrology
20. | Badrul Hisham 24 13.8¢. Llect. Eng.. 2 milh 2 mth Research
Shamsudin Staie Universily of Officer
New York. U.S.A.
21. | Mukiar Sawi 29 | B.Eng. (Hons) 5 mth 6 Research
’ Mechanical Eng. Officer
Universily ol -
Aberdeen, Scotland.
U.K.
22. | Zakaria Abdul Kadir 24 B3.5c. .{Huns) Physics 2 mth 2 mth Resecarch
National University of Officer
Malaysia
23. | St Maryam Haji Othman | 30 B.Sc. Physics 3 mth 3 Research
M.Sc. Physics Officer
N.W.MS U &
[LS.U. USs. A
24. | Ahmad Makinudin RN 13.5c. (Hons) Physics . 9 9 Rescarch
Dahlan University Malaya Officer
25. | Yeoh Wee Theng M B.Sc. Pliysics g 9 Rescarch -
Universily Malaya. Gfficer
26. - | Mohd. Zin Hashim’ B D)) B3.5c. (Hons) Eleet. 17 i7 Rescarch
Eng. U.K. Officer
M.Se. Eleet. UK.
27. | Ahmad Mizam RIV Driplonia in Glect. 3 6 Assl.
Md. Yusuf Eng. (Powen) Research
Untversity of Officer

Technolopy Malaysia

_45'_,




APPENDIX C

- Request from industries -

There are a lot of requests from th:e_ industries and the following are some of the known

requests which SIRIM is unable to carry out:-

{(a) Calibration of hydrometer

(b) Calibration of height gauge micrometef & dial test indicator
.(c) Cajibration of UV tester,

(d) Ca]jbfation of vibration machine for mortar cube

(e). Calibration of dead weight machine

(£ Calibration of Digital Voltmeter, up to 10 Ky

(g) Caﬁbfation of ph meter

(h) Calibration of Universal testing machine, up to 500 tonne
)  Calibration of Venturi tube

(i) Calibration of gauss meter {(Magnetic)

(k)  Calibration of particle counter

6] Calibration of torgque wrench

(m)  Calibration of Viscosity meter
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1. Industrial Technology Development — A National Plan of Action (1990)

2. Maico Measurement Control Flow Chart
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