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MINUTES OF DISCUSSIONS
BETWEEN THE JAPANESE ADVISORY TEAM
AND THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF
MALAYSIA
ON THE JAPANESE TECHNICAL COOPERATION FOR
THE PROJECT ON THE MEASUREMENT CENTRE OF SIRIM(PHASE II)

The Japanese Advisory Team (hereinafter referred to as "the Team")
organized by the Japan International Cooperation Agency (hereinafter referred to
as "JICA") headed by Ms. Kyoko Kuwajima visited Malaysia from September 25 to
October 3,1998 for the purpose of monitoring and reviewing the activities and of
formulating further operational plans for the Project on the Measurement Centre of
SIRIM(Phase IT) (hereinafier referred to as “the Project”).

During its stay in Malaysia, the Team had a series of discussions and
exchanged views with the Malaysian authorities over the matters for the
successful implementation of the Project.

As a result of the discussions, both sides agreed upon the matters referred to
in the document attached hereto.

Shah Alam, 2 October 1998

Z % % 3

Ms. Kyoko Kuwajima . Dr. Mohd Ariffin Bin Hj.Aton
Leader President & Chief Executive,
Advisory Team, SIRIM Berhad,

Japan International Cooperation Agency, Malaysia

Japan
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Attached Document

1 Mid-term Review of the Project
1.1 Review of the Activities of the Project

The Team explained that the major purpose of the Team is to make a mid-
term review of the Project so that both sides can monitor the progress of technical
cooperation to date, make a plan for further effective implementation in the
remaining period and discuss necessary measures to be taken by both sides in
preparation for final evaluation to be conducted in 1999. In the process of the
review, both sides confirmed the project design matrix (hereinafter referred to as
"PDM") for the Project and reviewed the planning and monitoring formats for the
Project so as to reconfirm the scope of the Project and to conform to the
standardized method of project management which JICA has recently developed.

1.2 Joint Evaluation and Five (5) Basic Evaluation Component
(1) Joint Final Evaluation

The Team reaffirmed and the Malaysian side understood it that in the final
year of the Project, usually six (6) months before the terminaticn of the Project,
final evaluation would be conducted to examine the level of achievement of the
objectives from the aspects as mentioned in the next section. It will be a joint
evaluation by the Japanese evaluation team dispatched by JICA and the Malaysian
evaluation team, as stipulated in the Record of Discussions signed on 8
September,1995 (hereinafter referred to as "R/D") .

In this connection, the Team further explained to the Malaysian side that the
membership of the latter's evaluation team should comnsist of the persons who were
not directly involved in the Project to secure the fairness of the said evaluation and
that the nomination would be requested formally through JICA Malaysian Office in
due course of the time, when the detailed flow chart of the procedures for final
evaluation would also be presented to the latter.

(2) Five Basic Evaluation Componerts

The Team explained and the Malaysian side understood that in the final
evaluation, the Project will be evaluated from the five aspects as described in the
"Five Basic Evaluation Components” as shown in ANNEX 1 and that the
confirmation of the PDM is of significance in this regard.

1.3 Reconfirmation of the Project concept
1.3.1 Confirmation of the Project Design Matrix (PDM)

The Team explained and the Malaysian side understood that the tentative
PDM for the Project was formulated on the occasion of the Preliminary Study of
the Project and it has not been formally reviewed since then. Based on the basic



logic that PDM inheres as shown in ANNEX 2, both sides agreed to finalize the
draft and confirmed that the narrative summary of the PDM should be in
accordance with the Master Plan for the Project which was agreed upon in the
ANNEX of the R/D for the Project and that some clarification was necessary to
share the common understanding of the scope of the Project.

To make the above mentioned narrative summary clear enough to avoid any
misunderstanding and to be put in line with the actual activity of the Project, the
Team proposed to the Malaysian side and the latter agreed that "Detailed Contents
of Narrative Summary" be introduced as an interpretation of each item of narrative
summary.

Through discussions on propriety of overall goal, project purpose, outputs
and activities, as well as meaningfulness and availability of indicators, means of
verification, and important assumptions, both sides confirmed the Draft PDM as
shown in ANNEX 3. In this connection, the Team explained and the Malaysian
side understood it that in principle the Project will be regarded to be terminated at
the designated time of termination as long as the project purpose described in the
PDM is achieved. Both sides also reaffirmed that basically all the materials listed as
means of verification should be provided by the Malaysian side at the time of final
evaluation.

Both side further confirmed that the Draft PDM might be reviewed with the
progress of the Project by the time of final evaluation.

1.3.2 Basic Policy to formulate the Draft PDM and Definitions of terminclogy

Through the discussions made 1n the process of formulating the PDM, both
sides agreed to the following basic policies and definitions of terminology in the
Project :
(1) Five Outputs depicted in the Detailed Contents of Narrative Summary

Detailed Contents of Narrative Summary refers to the interpretation of the
Narrative Summary in more refined expressions as mentioned above. In the
process of interpretation, the elements consisting of the Outputs of the Project are
divided into the following four components:

a. The element concerning the management and administration of the Project

b. The element concemning hardware (machinery and equipment)

c. The element conceming manpower

d. The element concerning technology

The element "d" in the Project is further classified into two frem the
following two different aspects: the aspect of the technological improvement of the
accuracy of measurement standards in National Metrology Centre {hereinafter
referred to as "the NMC") ; the aspect of the improvement of the technical system
and technique of calibration for outside clients. Both sides clarified that the latter
aspect in the Project does not include the management and provision of calibration
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services themselves and the improvement of business procedures that should be the
responsibility of the Malaysian side.

In corresponding to the above mentioned five elements, the Outputs are classified as
follows:

0 Project operation unit will be established

1 Machinery and equipment will be provided, installed, operated and

maintained

2 Technical capability of the counterparts will be upgraded

3 Accuracy of measurement standards wiil be impreved

4 Calibration system and technique will be improved

(3) Activities

The activity of "0-4 To establish and operate management system" refers to
the system which includes the following:

(a) Organization

Joint Coordinating Committee

(b) Regular meeting within the Project, and with organization/personnel

concerned

(c) Laboratory quality management system which will cover preparation of

rules regarding the maintenance and calibration of equipment and the

documentation of calibration procedures by the Malaysian side

(d) Public Relation

The activity of "1-4 To commission measurement standard equipment”
indicates the total initial actions such as adjustment, calibration and testing of
equipment to put it into operation.

The activity of "3-1 To establish and maintain measurement standards” is
metrologically interpreted as "to realize values of a quantity, evaluate the result,
and reproduce accurate values."

(4) Indicators for Project Purpose: Increase of types of measurement standards
Types of measurement standards refer to the sub-items of such physical
parameters.as length and electricity.

(5) Means of Verification: 1-1 Equipment inventory and 1-2 Maintenance Record of
equipment, and 3-1 Status list of calibration of measurement standards

Equipment inventory refers to a part of the asset inventory that the NMC
keeps records of for administrative uses.

Maintenance record refers to the file which the NMC compiles to keep
records of when and which equipment was repaired or to be checked up for
maintenance purposes.
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Status list of calibration of measurement standards refers to another set of
file which the NMC compiles to keep records of when and which equipment was
calibrated or to be calibrated for the purpose of keeping its accuracy.

2 Review of the Activities of the Project by the end of September in 1998
2.1 Progress in Technical Cooperation
(1) Formulation of Evaluation Sheet for Technical Transfer

As an important indicator to monitor and evaluate the progress of technical
transfer to the counterpart personnel as discussed on the Draft PDM, both sides
agreed to introduce "Evaluation Sheet for Technical Transfer" to the Project as
shown in ANNEX 4-1, 4-2, 4-3, 4-4. The sheet is formulated respectively by field
and consists of the "current status"of each subject of transfer including the
comparison of current achievement level and goal level, "plan” of activities for
Japanese fiscal 1998 and hereafter, and "Actual Products” to date such as technical
notes and so forth.

(2) Progress of Technology Transfer

Through the observation made by long-term experts and the results of the
evaluation sheet to date, both sides confirmed that the technology transfer has been
implemented steadily despite the shortage of manpower on the Malaysian side and
the delay in procuring equipment provided by JICA, taking into consideration the
fact that the technical transfer of major subjects reached more than the level 3 in
which the goal level is 4. Achievement is also shown in the Technical Cooperation
Program mentioned below.

(3) Review and Modification of Technical Cooperation Program (TCP)

The Team explained and the Malaysian side agreed to review the Technical
Cooperation Program (hereinafter referred to as "TCP"), which was signed on 4
March,1997 in "Minutes of Discussions between the Japanese consultation team and
the authorities concerned of the government of Malaysia on the Japanese technical
cooperation for the project on the measurement centre of SIRIM (Phase II)." Both
sides confirmed that the TCP should be revised in order to conform to the subjects
of technical transfer clarified in the Evaluation Sheet mentioned above and should
be reviewed in line with the actual progress in implementation. The revised TCP is
as shown in ANNEX 5.

Both sides further confirmed that the TCP might be reviewed with the
progress of the Project by the time of final evaluation.

2.2 Input by the Japanese side
(1) Dispatch of Experts
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Both sides confirmed the record of dispatch of the Japanese experts to date as
shown in ANNEX 6.

(2) Training of the Malaysian C/P in Japan |
Both sides confirmed the record of training of the Malaysian C/P in Japan to
date as shown in ANNEX 7.

(3) Provision of Machinery and Equipment
Both sides confirmed the record of provision of machinery and equipment by
field of technical cooperation to date as shown in ANNEX 8.

2.3 Input by the Malaysian side
(1) Buildings ,Facilities, Machinery and Equipment

Both sides confirmed that the preparation of buildings and facilities by the
Malaysian side for the Project was timely and appropriate. The record of equipment
provided by the Malaysian side is shown in ANNEX 9.

(2) Maintenance and Repair of Machinery and Equipment

Both sides confirmed the importance of maintenance condition of machinery
and equipment and timely supply of spare parts and repairs of machinery and
equipment and that the Malaysian side should pay due attention to it by continuing
to keep an updated record as is indicated in the PDM.

(3) Assignment of C/P for the Project

Both sides confirmed the list of C/P as shown in ANNEX 10.

The Malaysian side explained that in Malaysian fiscal 1998 five (5) people
are to be newly recruited as additional counterparts in which two of them were
already allocated as counterparts on electricity and vibration in June. The Team was
informed that another two counterpart personnel are expected to join the NMC in
October, and another one by the end of 1998. The Malaysian side also informed to
the Team that the NMC will request an additional allocation of six staff for
Malaysian Fiscal Year 1999.

The Team appreciated the continuing efforts of the Malaysian side to fulfill
her initial commitment at her earliest convenience and pointed out that the shortage
of experienced counterparts became the constraint for the effective implementation
of the technical cooperation. The Team stressed the importance of assignment of
well-experienced counterpart personnel taking into account the limited time left for
technical transfer in the Project. The Malaysian side understood it.
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3 The Present Situation of NMC
3.1 Change in status of SIRIM

The Team was informed that on 1st September 1996, SIRIM, previously a
statutory body, was corporatized to become SIRIM Berhad (hereinafter referred to
as "SIRIM"), a corporate entity. In line with SIRIM's continued role as a
development arm of the government, implementation of the Project remains with
SIRIM under the financial support provided by the government. The position of
NMC in SIRIM is as shown as ANNEX 11.

There is not a specific negative effect of corporatization of SIRIM except the
fact that privileges for exemption of taxes originally granted to SIRIM was
transferred to the Malaysian Industrial Development Authority of the Ministry of
International Trade and Industry. In this connection, it has been found to be more
time consuming (approximately it takes one month more than usual) to process
custom clearance for equipment supplied by JICA.

3.2 Organization and Staff allocation
The present organization chart of NMC is shown in ANNEX 12-1 and
ANNEX 12-2 with member of the Staff.

3.3 Budget Allocation
(1) Categories
Budget allocated to NMC is divided into the following two categories:
a. Operational budget
NMC requests annual appropriation of operational budget which will
be examined by SIRIM and allocated as "estimated budget" by SIRIM.
Except Malaysian fiscal 1998, the amount of estimated budget used to exceed
the amount requested. Looking at actual expenditure of NMC, NMC usually
consumes less than the estimated. It is allowed to spend plus/ minus 20% of
the estimated amount.
b. Capital budget
Capital budget is allocated as five-year budget under the Malaysian
Five-year Plan. Under the current Seventh Malaysian Five-year Plan: 1996 -
2000, Rm 65 million 1is allocated to NMC, of which Rm 40 million is
available for construction of the new building. Capital budget can be
expended for land, building and procurement of equipment.

On the occasion of the R/D mission, R&D budget was listed for the
development of a prototype gas meter in the budget table for the Project. However,
as SIRIM was corporatized in 1996, no more R&D budget has been appropriated

since 1997. In the future NMC will spare expense for R&D from the udget.

Budget allocation to NMC during Malaysian Fiscal Year 1996 and 1998 is
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shown as ANNEX 13.

(2) Procedures for request

Despite the corporatization of SIRIM, government financial support has
remained for NMC. NMC requests for necessary amount of budget to the Ministry
of Finance through MOSTE for government appropriation.

The content and the amount to be requested is examined by SIRIM executives
early October. Final allocation is decided by the Government in January of the said
fiscal year.

(3) Budget Request for Malaysian Fiscal Year 1999

In Malaysian Fiscal Year 1999, NMC plans to request the increase of 60% of
the operational budget in Fiscal Year 1999 and anticipates to obtain at least 80% of
the amount requested. However, the final approval will be made by the authority of
SIRIM. The Malaysian side explained to the Team the following major reasons for
Increase:

a. Emoluments: Increase of six staff of NMC

b. Supply of Raw Materials and Material for Maintenance and Repair:

Increase of expense for majntenance and repair of equipment; recalibration

of primary standards; maintenance of international comparison standards

c. Supply & Purchase of Goods: For purchase of office equipment, furniture

etc.

d. Supply & Other Services: More training for the staff on ISO 9000 etc.

e. Communication and Utilities:

From 1999 onwards, budget for communication and utilities will be

requested by NMC.

The requested budget for Malaysian Fiscal Year 1999 is shown as ANNEX
13.

(4) Effect of Economic Crisis

The Malaysian side informed the Team that there was a 20% across-the-board
budget cut of the government department expenditure in Malaysian Fiscal Year
1998 compared to 1997. However this reduction has not adversely affected the
implementation of the Project for Malaysian Fiscal Year 1998.

In view of the importance of metrology in national development, it is likely
that the government budget allocation for the Project for Malaysian Fiscal Year
1999 will be adequate for the successful implementation of the Project.

4 Annual Plan of the Project in Japanese Fiscal Year 1998
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4.1 Annual Work Plan of the Project in-Japanese Fiscal Year 1998

Both sides confirmed the Annual Work Plan which describes the contents and
the schedule of implementation in Japanese Fiscal Year 1998 as shown in ANNEX
14-1 and 14-2.

The Team explained the measures to be taken for the follow-up in the fields
of vibration and pressure, where the long-term experts returned to Japan in May
and July ,1998 respectively. In pressure field both sides confirmed that the technical
transfer items which were not achieved would be followed up by C/P training in
Japan and the dispatched short term expert in the next Japanese Fiscal Year, where
necessary. In vibration field both sides agreed that the technical transfer items that
were not achieved would be followed up by the dispatched short term expert in
early 1599,

4.2 Review and Revision of Tentative Schedule of Implementation (TSI)

Based upon the reviews and of current activities and future work plan for the
Project, both sides confirmed the revised Tentative Schedule of Implementation
(TSI) as shown in ANNEX 15.

5 Specific Issues of the Project
5.1 Sustainability of the Project

The Team explained to the Malaysian side as well as to the long-term experts
the basic principle regarding the sustainability of the Project as follows:

a. Based on the understanding of PDM and five (5) evaluation components,
more attention will be given to the sustainability of the Project;

b. Such sustainability should cover the three aspects, namely, technical,
institutional and financial aspects, which will be the deciding factors to determine at
the final evaluation the successful implementation of the Project;

c. As far as the Project is concerned, technology transfer itself has been
proceeded steadily and smoothly. However, more effort should be made and more
attention should be paid by both sides to secure the sustainability and application of
the technology transferred as well as the necessary administrative arrangement that
follows as mentioned below.

(1) Administrative aspect of the Project

The Team pointed cut that the administrative aspect of the Project, which is
the responsibility of the Malaysian side, would be of significance so that NMC
would sustain its technical competence after the termination of the Project by fully
utilizing and upgrading the technology NMC had obtained. The Team requested that
the Malaysian side would make such administrative arrangements as regulatory
setting for calibration of standards equipment, the preparation of various manuals
in line with such international standards as ISO Guide 25 at an early stage of the
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remaining term of the Project.

The Malaysian side agreed to the Team that it was urgent as well as essential
to make necessary administrative arrangements to ensure sustainable operation of
NMC and that NMC would provide to JICA through JICA Malaysia Office a
proposed schedule of NMC for adoption of ISO Guide 25 and for making manuals
in line with it by the end of 1998.

(2) Continuous budgetary allocation necessary to maintain measurement standards

The Team requested and the Malaysian side understood that the latter would
continue to obtain sufficient budget for daily maintenance and periodical calibration
of measurement standards equipment to keep their accuracy and to gain more
technical confidence of the NMC.

5.2 Continuous Monitoring of the Progress and Reviewing the Plan of the Project
The Team requested the Malaysian side as well as the long-term experts to
consult each other more closely and take the following measures to enhance the
sustainability of the Project:
a. Monitoring and Reviewing the Plan

Based on the Draft PDM, Evaluation sheet for technical transfer, and
other planning and monitoring formats confirmed and reviewed on this
occasion, both the C/P and the long-term experts will jointly monitor the
progress, and submit results including the reviewed evaluation sheet and the
reviewed PDM, if necessary, to JICA HDQ through JICA Malaysia Cffice by
the end of March 1999,

b. Joint Coordinating Committee .

The Team strongly suggested an earliest convening of the Committee
to confirm and disseminate the result of the monitoring of the progress and
reviewing of the plan for the remaining period among the people concerned
with the Project. In order to promote further communication, the Team also
recommended to the Malaysian side as well as the long-term experts that in
addition to the said committee, reguiar meetings should continue to be held
within the Project to enhance mutual understanding among the C/P and the
long-term experts.

5.3 Relocation of the Center building
(1) Relocation Plan of the NMC
The Malaysian side explained to the Team that the former plans to relocate
the NMC as follows:
i) Site of the new building
Salak Tinggi, Sepang, Selangor (approximately 45km away from SIRIM)
The map of the new site is as shown in ANNEX 16.
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Two sites were originally allocated for the new building: Bukit

Tinggi, Pahang; and Salak Tinggi, Sepang, Selangor. Both sites were found
technically suitable but due to high infrastructure cost in Bukit Tinggi, the
site at Salak Tinggi which is about 13km from Kuala Lumpur International
Airport (KLIA) and 40 minutes drive from the present location has been
selected.

ii) Total capital budget allocated for the construction of the new building
Rm40 million to be spent until year 2000

iif) Relocation Schedule
by March 1995 Start construction
(February 2000 Project completion)
by November 2000 Complete transfer of equipment and staff

(2) Issues to be considered for relocation

The Malaysian side explained to the Team that the construction was behind
the schedule because of the selection process of the site. The Malaysian side
confirmed to the Team that the NMC would bear both financial and technical
responsibility that the relocation would incur and that it would make necessary
arrangement to avoid resignation of research staff and discontinuation of its
activities.

The Malaysian side requested to provide short-term experts for reinstallation
of sophisticated equipment considering the fact that the NMC may not be able to
deal with the problems that may arise. The Team suggested to the Malaysian side
that technical advice be provided to the latter either from the expert team or the
supporting committee in Japan during the Project term so as to sort cut key
equipment to be taken special care of and tc smoothen the installation and
readjustment of the equipments for the time of relocation. Both sides agreed that the
Malaysian side would inform JICA of any change in the said schedule, of the floor
and layout plan for the new building when available, as well as of financial
arrangement that the NMC would make for the relocation in due course.

6. Attendants of the Discussions
The attendants of the discussions are as shown in ANNEX 17.
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ANNEX {  FIVE (5) BASIC EVALUATION COMPONENTS

1 Five Basic Evaluation Components

The five basic components defined by JICA as mentioned below are in line
with those used for the evaluation works by DAC and other international
assistance organization. Introduction of these components has enabled a
consistent, well-balanced evaluation, which minimizes evaluator bias. Further,
it allows us to share the results, knowledge and lessons with other aid
organizations, since we are using common components and can discuss with them
from the same viewpoints.

(1) Efficiency
Evaluate the method, procedure, term and cost of the project with a view
to productivity.

(2) Effectiveness
Evaluate the results in comparison with the goals (or revised ones)
defined at the initial or intermediate stage, and evaluate the attributes
(factors and conditions) of the results.

(3) Impact
Evaluate the positive and negative effects of the project, extent of the
effect and beneficiaries.

(4) Relevance
Preliminary evaluate whether the needs in the country have been correctly
identified, and whether the design is consistent with the national and/or
master plan.

(5)  Sustainability
Evaluate the autonomy and sustainability of the project after the
termination of cooperation, from the perspectives of operation,
management, economy, finance and technology.

2 Relation between Five Basic Components and PDM

The five components are used for the evaluation and a selection of a
project.

These components are directly connected to the elements of PDM as shown in
the Figure in the following page.

(1) Efficiency
The component "Efficiency” is a measure to qualitatively and
quantitatively compare all resource (input) to the results (output) of the
project in order to evaluate the economic efficiency o conversion from

input to output.



Effectiveness

The component ‘Effectiveness® us a measure to evaluate whether the project
purpose has been achieved or not, or to evaluate how much the outputs
contributed to the achievement of the project purpose, or to evaiuate
whether or not the characteristics of the outputs were as expected.

Impact

The component *Impact® is a foreseeable or unforeseeable, and a favorable
or adverse effect of the project upon society. The evaluate impact, both
the overall goal and project purpose should be referred to in the
beginning of the evaluation. Evaluation with this components could lead to
more than the confirmation as whether or not the overall goal have been
obtained. Evaluation with this component requires comprehensive surveys in
many cases.

Relevance

The component ‘Relevance™ is to comprehensively evaluate whether or not
the project meets the gverall goal, politics of both the donor and
recipient, local needs and given priority levels, in order to decide
whether the project should be continued, reformulated or terminated.

Sustainability

The component ‘Sustainability” is to comprehensively evaluate how long the
favorahle effect as a result of the project can continue after the project
has been terminated. Evaluation with this component is required to decide
how much the local resources should continue to be used for the project,
and to evaluate how much the country receiving the assistance has been
considering important. According to OECD (1989), “Sustainability” is a
component to be used for the final test of the success of a development
project.

All five components are essential for any of the projects or programs. The

five components give necessary information to the decision maker so that he/she
can decide how to approach the next step. Since each of the five components
build on the intervention strategy, they also lay the foundation for
standardization in monitoring and information handling within and among
organizations and agencies.

In practice, each of the five components should also contain project-

specific information.
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Five Components vs Goal Hierarchy

Sustainability:
Evaluate the extent to which the positive effects as a result of the project will still

continue after external assistance has been concluded.

/ —//\\\\

Relevance: »
Evaluate the degree to which the project can still be justified in relation to the national

and regional priority levels given to the theme.

/
/// /\\\\

Foreseenable or unforeseenable, and favourable or adverse effect of the project upon

Impact:

the target groups and persons possibly affected by the project.

Effectiveness:
Evaluate the extent to which the purpose has been achieved or not, and whether the

project purpose can be expected to happen on the basis of the outpuis of the project.

//\\

Evaluate how the results stand in relation to the efforts and resources, how economically

Efficiency:

the resources were converted to the outputs, and whether the same results could have

been achieved by other better methods.

Inputs Qutputs Project Purpose Overall Goal

Goal Hierarchy




ANNEX 2
What is PDM (Project Design Matrix)?

PDM is a worksheet - a tool to view a project based on an assumption - ,
designed to analyze a multi-level chain of cause-to-effect: activities with input to
output, output to project purpose, project purpose to overall goal. Because PDM
explicitly showing the interrelation among the chain elements (input, output, project
purpose and overall goals) can be used as a tool to evaluate whether or not the goals -
have been obtained either during or after the project, it is now being used as a
framework for evaluation.

PDM is a tool for management-by-objective. The matrix table of PDM
should thus have been created in the design stage of a project, not at the stage of
evaluation.

PDM has the following features:
1) It can clearly describe the overall goal, project purpose, output and input.
2) It can clearly describe the relation between any of the interconnected two of the
above mentioned four elements. Namely, it can describe the structure (vertical
logic) of the project.
3) It can clearly describe the indicators, means-of-verification and assumptions, and
the interrelation (horizontal logic) among them as a scale for measuring the status
(progression) of the project.



Vertical Logical Sequence of PDM (Project Design Matrix)

Sustainability

b 4

Condition to sustmpg
Overall goal: the effect of the
‘\%k development
Project Purpose: External conditions
o]
Outputs: External conditions Important
#__ Assumption

Activity: ’ External conditions

. |Pre-conditions

Definitions

Overall Goal
The ultimate and long term objective of the development impact that is expected to be
attained after the project purpose is achieved

Project Purpose
The effect which a project is expected to achieve if completed successfully and on time
The reason for project implementarion

Queputs
The results that should be answered by the project as a consequence of its activities

Activities
Actions taken within a project in order to transform inputs (fuads, good) into outputs

Inputs
The funds, personnel, materials, land, and/or building that are offered by the donor and
recipient countries in order to produce outputs through project activity

Important Assumptions
External conditions that are necessary for project success, but are completely beyond
the control of project management

Pre-conditions
Necessary conditions that need to be fulfilled before the project is implemented

Sustainability

The extent to which the partner country's institutions would continue to pursue the
@lﬁeaives after the project assistance is over



ANNEX 3

Draft Project Design MatrlX(The Projecton the Measurement Centre of SIRIM(Phase]] )

19928/10/1

Narrative Summary

Datalled Coniants of Narrailve
Summary

Indlcators

Meane of Verlfication

Important Assumptions

Overall Goai

Natlonai Measurement Slandarde
Systam Ja tashnolagically and
lagally established.

Overall Goal

Nalional Maasurement Standards
Systam Is ischnologically and iagally
astablishad,

1 International
camparisan of natlonal
measuremant standarde

2 international recagnliion
of measuremant standards

Fublishad records of
Iniernatlonal comparlson
of national measurament
standards

2 Maemorandum of

undarstanding on muiual
recognition agreamant

& Devalapmant of nationat
measuremoent atenderds
systam I3 premoied through
continuous policy sdppoﬁ.

& Mambaership In Intarnatlonal

maasuremant stendards
arganizatlons w i} ba retalnad.

Praoject Purposse

Maasuramant standards of langth,
prassure,electricity and
vibration with highar accuracy
ara maintalnad by the
Measuremant Cantre of SIRIM.

Projsct Purpose

Massuramant standards of length,
prassura,alactricity and vikratlon with
highar accuracy are malintainad by the
Natlonal Metrolagy Centra of SIRIM
Berhad.

{harelnattar raferrad to as “NMC")

-

Inceeasa of types and

sxiensloa of rangs of

measuramant standards:

Impravemani af

uncertainty

of maasurement standsards

2 increasa of calibration
servica itams

3 Cuslomaer satistaction

aof calibration servicss

1 LIst of maasurament
standards

2 List of callbration sarvice
ltems

3 Rasults of questionnalre
and intarview on customar

sailsfactlon

8 Middla and lang term plan en
national measuremant
standards systam w ] be
developed.

b Legal status of AAC In
natlonal measurement
standards system is clarified.

¢ Sufficlent budget wiil be
allozated -to malntain the
measuroment standards of
NMC.

d Middle and long tarm glan to
participate in internalional
measurement standards
ocrganization w ili ba devaloped.

almportancas of propar
maasurement and ealibrailon
w il be disseminated.

Outputs

In the flaids of length.pressura,
elactricity and vibration in the
Measuremant Centre of SIRIM:

a Maasurament system
configuratlon is te be fulfilled
and equipmant Is to be upgraded.

b Maintananca system af
maasurement standard
squipmeant is to be devaloped.

¢ Tha competance and profleciency
of research offlcers and other
tachnlcal staff members are
to ba upgraded.

Cutputz

In tha flalds af length,pressura,

elactricity and vibration In NWMC:

0 Projact operational unit will be
astablished.

1 Machirery and aqulpment w 11l bae
providad,installad,operatad and
malntalnad.

2 Technical capabilliy of counlerparts
w Il be upgraded,

3 Accuracy of measuremani standards
w il be improved,

4 Calibraticn system and technique w lil
be improved.

0  Staff allocation,budgat,
oparational staff and

erganization
1-1 Equipment inveniory

1-2 Malntanance condllion
of machlnary and
eguipmant

1-3 Fliing systam of
aguipmaent manuals

1-4 Suppllars of key spare
parts and consumables

1-5 Stock of spara parts ard
consumables

2-1 Allocation of
countarparts

2-2 Progress of technical
transfar

3-1 Status of calibration of
maasurement standards
aquipment

3-2 Compliation of tachnlcal
notes relating lo
maasuramaent standards

3-3 Progress of in-house
intarcomparison

3-4 Prograss of
International
comparison

4-1 Campilatlon of tachnical
notas on cailbration
procadure

4-2 Campllation of
calibration report

(=]

Organizationi ¢hanr,
Administratlon racord,
Acsounting racord,
Parsonnel allocation llst
List of equipment
Invantery

1-2 Malntenance recards of
avary equipmant

1-

A

1-3 Equipment marnuals and
thair list
1-4 List of suppllars of key
spare parts and
consumablas
1-5 LIst of stock of spare
parts and consumables
Allocatlon ilst of
countarparts by field
2-2 Evaluatlon shaat of
tachnloal transfer
Status list of calibratlen
of measuremant
standards equipmeant
3-2 Tachnical notas and |
thair tist ’

a-

a-

a-

[

Calibratlon raports of
In-house
Intarcomparison
Rasulis of international
camparison and thelr
list

T achnicai notes on
calibratlon procadura
and their liat

4-2 Callbratlon raport and
thair list

4.1

& Middle and long tarm plan of
NMC w I} ba devaioped.

& Measuremant standards of
other related flalds wlill be
maintalned properly.




Narrallve Summary

Delalled Coniants of Narratlve
Summary

Indlcators

Means of Varliication

Important Assumptions

Activitlee

in the flalds of lengih.prassurae,

glactricity and vibration:

a-1 Conflguration ard
spaclficailen of maasurament
standard equipmant ars ic be
daesignaed.

a-2 maazurament standards
aquipmaent is to be procurad
and Instaiied.

a-3 instruction manuals on how t¢
oparate measurement
standard equipmant are ta ba
daveloped.

k-1 Malntenance manuais of
maeasurement standard
aquipment are to be devaloped.

b-2 Callbration recard forms of
maeasuramaent standard
aqulpmant are davelopad and
utilized,

e-1 impiemantation plan of
tachnology transfer Is to ba
compllad.

¢-2 Tha Japanese experls are to
provide technlcal gukdanca to
tha Malayslan countarpars
by utlllzing measurament
standard aquipmant,

¢-3 Tha Malaysian countarparts
are to ba tralned In Japan.

c-4 Procedure manuals on
managemant and zontrof of
measurament standards are
ta be developed.

¢-5 The Malaysian countarparts
are to provida tachnical
guidance to the olhar staff
mambars,

Actlvitles

Inthe flalds of length.pressure,

slectricity and vibration:

0-1 To allocata necessary parsannal.

0-2 To maka actlon plan.

0-3 To make budget plan and exaoute
properly.

0-4 To astablizh and oparate
managament system.

1-1 To mska ragonsiruction plan of
faclities and execuis as plannad.

1-2 To design spacificatlon of
maaguramant standards equipmant.

1-3 To maka tender and award.

1-4 Te Inztali and commission
maasuremant standards agulpmeant,

1-5 To operate and maintain
measuramant siandards equipment.

2-1 To assess exlsting leval of
technical capablility of
countarpars.

2-2 To prapare Technical Cooperation
Pragram.

2-8 To condugt technical transfar to
countarparts.

2-4 To avaluata the result of tachnical
fransfer to counterparts.

3-1 To sstabllsh and malntain
maeagsurament standards,

3-2 To complie and maintain status llst
of calibration of measurement
standards.

3-3 Te make technical notaes relating to
measuremant standards,

-4 To conduat Intarcomparisorn.

4-1 To apply calibratlon system and
tachnique using the maintained
maasuremant standards.

4-2 To maka technical notes on
callbratlon precedure,

Hin

Japaness. slda

l.eng term exparis;
Chief adviaar
Projsct soordinator
Length
Prassura
Elactricity
Vibratlon

Short{erm experts;
{as necessity arisas)

Training of countarparts In
Japan,
Two(2) to thrae(3)
countarparts annually.

Equipment supply
Machinary and aguigmant
relating toc langth,
pressure,aleciricity end
vibratlon

Bulldlng and facilities
Equipmant

Allocation of countarparts
and administrailve staff

Maleyslan alde. ...

Counterpants contlnue to work
as kay rasearch siaff in MNuC.

Precandlilons

Electrlelty and other utltitiss
are supplied stably,

3




ANNEX 4-1 Evaluation Sheet for Technical Transfer - Length - 199871071
Cuirent Staius Plan
Subi Input Establishing &1 i ration Measures to ltem Not Made of Actual
ubject Mainiaining Monitor Achieved Technical Necessary Products
Counterpart Expert Main Equipment Current Level | Current Level & Follow-up (Target Year} Transfer Equipment
{C/P Training) (Term) By Japanese side | By Malaysian side { {Geal) [ (Goal) ’

1. Standard scale Mr.Yeoh Kew Huat Mr.Sasada Yuko Standard Scale 1m Length 47{4) 3/(8) 1, Intercomparison |1, Further advice |1, Long-term 1, Jig 1, Technical note: 3
measurement Mr.Eng Fook Eng ('96.5.28-'99.5.27) Measuring Machine  |measuring machine 2, International & iraining axpert 2, Calreport, 137
{ 0.1-1,600mmy) (97.9.7-'97.11.7) Mr,Suzuki Masashi {Sckkia SMIC-800) (SIP 1002M)* comparison 2, Maintenance 3, Cal. procedure: 1

(97.9.22-'97.10.1) | Tool makers GComparater technique 4, International
Mr.Naito Shuji microscope {Kansai) {19e8) comparison: 1
('97.16.6 -'97.10.17} {Mitutoyo FM-1020)

2. Gauge block Mr.Eng Fook Eng Mr.Sasada Yuko Gauge block set Gauge black 3/{4) 3/(4) 1, Intercomparisan | 1, Wringing 1, Long-term - 1, Technical note: 10
measurement (97.9.7-97.11.7) (96.5.28-'99.5.27) {Miutayo) interferometer 2, Internationat technique about | expert 2, Cal.report: 13
by Interferometer Mr.Yeoh Kew Huat {NPL-TESA) comparison over 100mm 3, Cal. procedure: 1
{0.5mm-300mm) 2, Further advics

& training
3, Maintenance
technique
(1299)

3. Gauge block Ms.Hasnah Joned Mr.Sasada Yuko Comp ) Comparator -1 {3} 3/(4) 1, Intercomparison |1, Further advice (1, Long-term - 1, Technical note: 8
measuremont Mr.Eng Fook Eng (196.5.28-'99.5.27) (Tokyo (Tsugami) & training expert 2, Calreport: 11
(0.5mm-500mm) OV-100) 2, Maintenance 3, Cal. procedure: 1
Comparison method techniqua

{1690}

4. Gauge Wi Yeoh Kew Huat Mr.Sasada Yuko Long Biock Gauge im Length 3/{4) 3/(4) 1, intercomparison |1, Further advice |1, Long-term 1, Digital muiti 1, Technical note: 6
measurement M1.Eng Fook Eng {'96.5.28-'99.5.27) {Mititoyo ) |measuring maching & training expert thermometer |2, Cal.report: 15
{0.1mm-1,000mm) (97.9.7-97.11.7) (SIP 10D2M)* 2, Maintenance

technique
(1999)
5. Angle gauge Mr.Eng Fook Eng Mr.Sasada Yuko Angle gauge set Autto collimator 3/ 3/{4) 1, Intercomparison |1, Further advice |1, Long-term - 1, Technical note: 26
measurement Ms.Hasnah Joned  |{96.5.28-'99.5.27) (Tsugami) (Nikon 6D} 2, International & training expert 2, Cal.seport: 2
Sine-bar comparison 2, Mainienance 3, Cal. procedure: 2
{Tsugami) technique
(1999)
6. Polygon mirror is.Hasnah Joned Mr.Sasada Yuko - Polygon irror 3/{4) 2/(4) 1, Intercomparison |1, Table level 1, Long-term 1, Analog 1, Technical note: 28
measurement (196.5.28-'99.5.27) (Tsugami) 2, International adjustment expant u checker 2, Cal.report: 2
Auto collimator comparison technique
{Nikon 60) 2, Further advice
& training
(1985)

il




ANNEX 4-1 Evaluation Sheet for Technical Transfer - Length - 199871072
Curent Stalus Plan
. Input E.s"#ms'-m-‘g &1 calibraiion WMsasures to Hem Not Mode of Actual
Subject — - = Monitor Achieved Technical Necessary Products
Counterpart Expert Main Equipment Current Level | Current Level & Foflow-up ﬂéfget Year) Transior Equipment
(C/P Training) (Term) By J side By Malaysien side { {Goal) { {Goal)

7. Dutslde diamaster Mr.Eng Fook Eng Mr.Sasada Yuko Laser Scan Laser Scan 3/ 3/1{4) 1, Inercomparison |1, Further advice {1, Long-term 1, Peak Value 1, Technical note: 14
measursment Ms.Hasnah Joned (96.5.28-'99.5.27) iicrometer Micrometer(d-10mm) 2, internationat & training expert Recorder 2, Cal.report: 1
(0. 1mm-30mm} (Mitutoyo L SM-3403V) | (Mitutoyo LSM-105V]) comparisen 2, Maintenance

technique
(1999}

8. inside diamater Mr.Eng Fook Eng Mr.Sasada Yuko Measuring Machine - 4/ (4) 41 1{4) 1, intercomparison - 1, Long-term - 1, Technical note: 8
measuremient Ms.Hasnah Joned ('96.5.28-'29.5.27) {issolu 1DM-85) 2, international expert
{0.1mm-85mm) Mr.Hara Mamory comparison

{'98.6.23-'99.7.8)
9. Screw measurament Mr.Yeoh Kew Huat Mr.Sasada Yuko Tool Mekers 1m Length 2/ (4} 2/4) 1, Intercomparison |1, Further advice |1, Long-term - 1, Technical note: 1
('99.2-'99.5) {'96.5.28-'89.6.27) Microscope measuring machine fechnique & training expert
Mr.Eng Fook Eng {Mitutoyo MF-1020) {SiP 1002M) 2, Maimenance |2, C/P training
*same machine as; technique 3, Short-term
1), 4 (1999)|  expent
10. Roundness Mr.Yeoh Kew Huat Mr.Sasada Yuko - - 1/4) 1/{4) 1, GfP training 1, Measuring 1, Long-term - -
measurement (199.2-'99.5) (96.5.28-'99.6.27) evaluation technique expert
Mir.Eng Fook Eng 2, Mainienance |2, G/P training
technique
(1989)
11. Surface roughness Mr.Yeoh Kew Huat Mr.Sasada Yuko - Surface roughness 1/(4) 1/4) 1, C/P training 1, Further advice |1, Long-term - -
measurement (98.2-'99.5) (96.5.28-'98.5.27) tester evaluation & training expert
Mr.Eng Fock Eng (Mitutoyo TM111) 2, Mainterance |2, C/P training
technique 3, Short-term
(1999)]  expert
12. Three coordinate Mr.Yeoh Kew Huat Mr.Sasada Yuko - Three coordinata 17(4) 1/¢4) 1, GfP training 1, Further advice |1, Long-term - -
measurement {59.2-'99.5) (96.5.26-'98.5.27) measurement evauation & training expert
Mr.Eng Fook Eng machine 2, Maintenance |2, C/P training
(Mitutoyo FBOS) technique 3, Short-tamn
(1998)|  expert

Achivement : 6, Technology transisrable without expert’s advise
5, Technology transferable with expert's advise
4, Operaiable withowt expert's advise

3, Operatabie with expert's advise
2, implemented partially, on going
1, Yet to be impiemented



ANNEX 3-2 Evaluation Sheet for Technical Transfer - Pressure - 1esf10f1
Current Status Plan
Establishing & T
. input o Calibration Actuel
Subject P Maintaining Mmﬁ:} to Iten Not Achieved T':z:;g; Necessary Products
Counterpart Expert Main Equipment Cuirent Level | Current Level (Target Year) Equipment
P - - - & Foliow-up Transter

(C/P Training) (Term) By Japanese side | By Malaysian side / (Goal) / (Goal)

1. Pressure standards (M. Wan Abd. Malik  {Mr.Nishibata Ken Digitat piston 170 kPa Gas- 3/{4) 3/7(4) 1, Intercomparison |1, Intercomparison 1, C/P Seli- - 1, Technical note: 1
in the barometric (98.10.11-'98.12.18) |(96.5.28-'98.7.27) pressise gauge operated DWPG 2, International with low pressure improvement 2, Cel. report; 3
& low pressure range {Ote-giken (Ruska 2465 comparison standard
(0.61kPa-200kPa) DHIZ2110-111) Low PCA) (1999}

2. Pressure standards  |Mr. Wan Abd. Malik  [ir. Nishibata Ken 500KPa 7 MPa Gas-operated 4/(4) 3/(4) 1, intercomparison |1, Intercomparison 1, C/P Treining {1, Digital 1, Technical note: 1
in the low pressure {(98.10.11-96.12.18) |(96.5.28-98.7.27) dead-weight DWPG 2, Internatienal between pressure 2, C/P Seif- pressure
range Mr.Chen Soo Falt pressure gauge (Ruska 24653 comparison standards improvement gauge
(0.1kPa-2MPa) (Magano PDs2| -High PCA) (1ge9)

+PDB9S)

3. Pressure standards |Mr. Wan Abd. Malik | Mr.Nishibata Ken S0MPa standard | 138 MPa DWPG 3/(4) 474 1, Intercomparison |1, Intercomparison 1, C/P Training - 1, Technical note: 3
in the moderate (98.10.11-'98.12.18) 1{96.5.28-'08.7.27) dead-weight {DH 5301) 2, International betwesn pressure |2, C/P Self- 2, Cal. procedure:
pressure range Mr.Chen Sco Falt Mr.Uchikawa Keizaburo  |pressuwre gauge camparison standards improvement 3, Cal. report: 7

to (0.5MPa-100MPa) (96.10.17-96.10.31) l(98.3.1598.5.1) {Naganc PD66) (1999) 4, International

] comparison: 1

4, Pressure standards |Mr. Wan Abd, Malik  [Mr.Nishibata Ken 300kPa 500 MPaDWPG 3/ 374 1, intercomparison |1, Characteristics 1, C/P Training |1, Digital 1, Technical note: 2
in the high pressure (98.10.11-'98.12.18) |{©96.5.28-'98.7.27) dead-weight {DH 5306) 2, International of 300 MPa DWPG |2, C/P Seif- high 2, international
range Mr.Chen Sco Feit Mr.Tsukada Kazumasa  |pressure gauge comparison 2, Interomiparison improvament pressure camparison: 1
{1MPa-500MPa) (97.12.15-'97.12.25) (Nagana PD9g) between pressure 1, Short-tesm gauge

standards (i909) | expert

5. Vacuum pressure Mr. Wan Abd. Malik  [Mr.Nishibata Ken Vacuum gauges - 3/(4) 374 1, Reproducibiity |1, Measurement 1, C/P Training - -
standards (98.10.11-'98.12.18) |(96.5.28-98.7.27) calibration system test technology using (2, Short term
(0.01Pa-2kPa) Mt.Chen Soo Fait (Okano VP-AM) VGCS expert

(96.10.17-'96,10.31) {1599)

8. Interferometric Mr. Wan Abd. Malik  |Mr.Nishibata iKen - - - - - 1, Technical advice 1, C/P Training - -
primary standard (98.10.11-98.12.18) |(96.5.28-98.7.27) & information on 2, Short-term
manometer primary standard expert

{1893)
Achivement ; 6, Technology transferable without expert's advise 8, Operatable with expert's advise
5, Technology transierable with expert's advise 2, tmplernented partially, on going

4, Operatable without expert's adviss

Yet to be implemented




ANNEX 4-3 Evaluation Sheet for Technical Transfer

= Electricity -

1998/10/1

Current Status Plan
Subi input Establishing & .. tiration Measures to ftem Mode of Actual
ubject Meipteiring Monitor NotAchieved | Technical | Necessary Products
Counterpart Expert Main Equipment Current Level | Current Level [ o Follow-up (Target Year) Transter Equipment
(C/P Training) (Term) By Japanese side | By Malaysian side / (Goal) / (Goal)
1. DC Voltage Mr. Abd.Rashid Zainal |Mr.Kato Toshio Digital multi meter [Josephson 4 {4) 3/ (4) 1, Intercomparison |1, Voltage divider 1, Long-term - 1, Technical note: 2
Ms.Siti Rahmah Karim  |(96.5.28-'99.5.27) (HP 34584) voltge standard 2, intemational calibration expert 2, Cal. procadures: 2
Mutti function Voltage divider comparison (19s8) 3,Cal. reporiz 28
calibrator (5700A4)
2. Resistance Mr. Abd.Rashid Zainal |Mr.Kato Toshio Hybrid recorder QHR resistance 4f (4) 3/ {4 1, Intercomparison |1, Calibration of 1, Long-term 1, Humidity 1, Technical note: 3
Ms.Seek Sue Gan {©6.5.28-'89.5.27) {Yckogawa 3760) standard 2, international SIRIM Standard expert sensor 2, Cal. procedures: 2
with temprature| Standard comparison 2, High Resistance |2, C/P Training 3, Cal. repait: 9z
sensor| . Tesistor set Standard 4, International
(1989} comparisor: 1
3. AC Voltage Mr. Abd.Rashid Zainal |Mr.Kato Toshio AC-DC Multifunction 3/ (4) 3/ (a) 1, Intercomparison |1, DC-AC Voltage |1, Long-term |1, Vacuum 1, Technical note: 2
Ms.Siti Rahmah Karim [ (96.5.28-'98.5.27) comparator] (Calibrator 5700A) 2, Intemational comparison axpert therm-bulb 2, Cal. report: 29
Ms.Seek Sue Gan Mr. Yasuda Ryosuke Calibretion system | (Comparator 792A) comparison 2, AC Volkmeter 2, C/P Training |2, AC 3, International
(98.7.8-98.9.3) {98.1.7-'98.3.25) (Fluke S700A) frequency measurement comparison; 1
{Fiuke 52054) calactaristics standard
4. Instrument transformer |Dr.Wan Ner Liza Mr.Ogawa Kazuo Calibration set - 1/ (4} 1/ (4} 1, Catibration 1, Instaliation 1, Short-term -
(CTNT) (97.6.26-'97.10.4) (98.9.16-'98.10.9) {Keihin ATS-51) senvice 2, Calibration expert
Mr.Nazri Merzuki Mr.Shimizu Masskazu (Tokyo Seiden (1998)
(98.9.16-'98.11.19) SAT/103V-8)
5. Powar & Energy Dr.Wan Nor Liza Mr.Oku Masaji Power & Energy Power standard 2/ (&) 3/ (4} 1, Intercomparison |1, Power (W) meter |1, Shortterm |1, Standard 1, Technical note: 1
Mr.Nezii Marzuki {5B.1.7-'98.3.25) calibration system {72004) 2, International calibration axpent capacitor 2, Cal. repart: 9
{Keihin PWS-307)| power transducer comparison (1989}{2, C/P Training
(2885)
6. RF power Mr.Fadeli Hizam Ms.Sato Keiko RF powermeter AF power sysiem 3/ (4) 4/ (4) 1, Intercomparison - - 1, Coaxdal 1, Technical note: 8
(97.5.26-'97.7.26) {97.10.20-'97.12.18) (HP 4324) {Wienscheli 2, International adoptors 2, Record ofcal.; 4
Mr.Md.Nor Hashim Cosxial adaptors Type HA) comparisor 3, Cal. procedures: 4
& others 4, Cal. report: 4
5, International
comparison: 1
7. Attenuation Dr.Md.Nasir Zaina! Synthsized signal  |Piston attenuetor 1/ {4 1 (4) 1, Intercomparison |1, Calibration 1, Shortterm |1, Humidity
Mr.Fadeli Hizam ('99.1.-99.3) generator (WBCO a10) 2, International (1988)( expert sensor
(HP 83732B)| Ant. Cal.system cornparison 2, C/P Training
HP 11583) (YM-7)
8. AF refietion coefficlent |Mr.Fadsli Hizam Mr.Shida Masaeki Calfbration kit Network analyzer 9/ (4) 3/ (4} 1, Intercomparison {1, 1/4 Wave length |1, Short-term - 1, Technical note: 10
('96.10.12-'96.12.20}) {HP 85050C) (HP 8753D) 2, international technique expert 2, Cal. procedures: 4 |
('97.12.13-'98.2.22) Verification kit comparisan 2 GHz
{98.10.10-'98.12,12) HP 85051B) (1999}

A




ANNEX 4-4 Evaluation Sheet for Technical Transfer - Vibration - 19887101
Current Status Plan
Establishing & S
. input o Calibration k Actual
Subject P Meintaining Me;z:irge; ? | Item Not Achieved Th:cO::i:;l Necessary Products
Counterpart Expert Main Equipment Current Level | Curent Levet (Target Year) Equipment
L . — & Follow-up Transfer

(C/P Training) (Term) By Japanese side | By Malaysian side / (Goal) / (Goal)

1. Vibration standards Mr.Wan Aziz Salleh Mr.Shiraishi Kenji Primary vibration Vibration isolation 3/{4) 3/ 1, Intercornparison |1, Primary 1, Short-term Consumables |1, Technical note: 4
in the midium (97.5.26-97.7.26) (06.5.28-98.5.27) calibration sysiem tabia 2, International calibration: expert 2, Cal. report: 2
frequency range Mr.Md.Shahrumizan Mr.Ochiai Naofumi INSfCOMPEISON | g4ongard pick-ups:2 |2, C/P Tralning 3, International

(5Hz-10kHz) (66.10.12-96.11.8} Usual pick-ups:1 comparison: 2

Mr.Ishigami Tamiao {1999)
(98.3.6-'98.4.4)

2. Vibration calibration Mr.Warn Aziz Salieh Mi.Shiraishi Kenji Primesy Vibration  |Secondary vibration 3/4) 3/(4) 1, Intercomparison - 1, Short-term - 1, Cal. report: 22

by comparison method (97.5.26-'97.7.26) (96.5.28-'98.5.27) calibration system calibiation sysism 2, Internationai expert
Mr.Md.Shahrumizan  |Mr.Ochiei Naofumi intercomperison 2, C/P Training

o (96.10.12-'96.11.8) 3, C/P Selt

NN
Mr.ishigami Tamio -implement

{98.3.6-'98.4.4)

Achivement : 6, Technology transferable without expert's advise
5, Technology transierable with expert's advise
4, Operatable without expert's advise
3, Operateble with expart's advise
2, implemented partially, on going

1, Yet to be implemented

EN




ANNEX 5-1

Technical Cooperation Program For The Project -1-

1998/10/1

CALENDAR YEAR

1996 ] 1997

1

1998

i 1999 | 00

JAPANESE FISCAL YEAR

1997

1268

1989

I

VEREEEEY

Term of Technical Cooperation

Length

1) Establishing
2) Maintaining
3) intercomparison
4) Standardization

1. Standard scale measurement ( 0.1-1,000mm

Lemde

1) Establishing
2} Maintaining
3) Intercomparison
4) Standardization

2. Gauge block measurement by Interferometsr (0.5mm-300mm)
R

1) Establishing
2) Maintaining

3. Gauge block measurement (0.5mm-500

mm) Comparison method

““““““ — ] "':L.;"‘"""“

4. Gauge measurement (0.1-1,000mm)
1) Estabiishing
2} Maintaining
3} Intercomparison

ety Dt DIl pTle

b o m

5. Angle gauge measurament
1) Establishing
2} Maintaining

6. Polygon mirror measurement
1) Establishing
2) Maintaining

1) Establishing
2) Maintaining

7. Qutside diameter measurement (0.1mm-30mm)

1) Establishing
2) Maintaining

8. Inside diameter measurement (0.1mm-85mm)

9. Screw measurement
1) Establishing
2) Maintaining

I

10. Roundness measurement
1) Establishing

11. Surface roughness measurement
1) Establishing

12. Three coordinate measurement
1) Establishing

|

9

--~~: Scheduied
—— : implemented

4t

——




ANNEX 5-2 1908/10/1
Technical Cooperation Program For The Project -2-

CALENDAR YEAR 1996 1997 l 1998 \ 1999 00

JAPANESE FISCAL YEAR 1968 1997 1998 1998
Vit vy e bbbl bl e nfmiv

Pressure

1. Pressure standards in the barometric & low pressura rangs
(0.01kPa-200kPa)

1) Principle & operation of ———— i
mercury & water manometers
2) Principle & operation of barometers s==re

2. Pressure standards in the low pressure range
{0.1kPa-2MPa)

1) Pressure-generéting techniques
2) Principle & operation of gas-operated T
dead-weight pressure gauges
3) Intercomparison of gas-operated e ———— —_— 1 1
dead-weight pressure gauges

4) Calibration of liquid manometers e it = =
against gas-operated dead-weight pressure gauges

|

3. Pressure standards in the moderate pressure ranga
{0.5MPa-100MPa)

1) Moderate pressure generating techniques
2) Principle & operation of dead-weight pressure gauges
3) Intercomparison of daad-weight pressure gauges I i = =

4. Pressure standards in the high pressure range

{1MPa-500MPa)
1) High pressure generating techniques =T o
2) Principle & operation of dead-weight high pressure gauges - === m =
3) Intercomparisen of dead-weight high pressure gauges il i A S -- =

5. Vacuum pressura standards
(0.01Pa-1kPa)
1) Vacuum generating techniques -
2) Principle & operation of vacuum gauges - “Ea
3) Principle & operation of McLeod gauges Tt

]
it

6. Interferometric primary standard manometer

1) Theory & principles of operation !
2} Technical advice on maintenance ==r- 7 .

3) Calibration procedure of gas-operated -=r- =1 r=
dead-weight pressure gauges

--~~: Scheduled
- [mpiemented

3) w4



ANNEX 5-3 1998/10/1
Technical Cooperation Program For The Project -3-

CALENDAR YEAR 1898 | 1997 [ 1998 | 1999 00
JAPANESE FISCAL YEAR 1998 1807 1998 1990
wl i mwvivtojwiwviclulm{w| o alwlw

Electricity
1. DC Voit

1) Primery standard group calibration i kg

2) Uncertainty Siudy b EEE B e e R R e st T

2-a)Range extension(0.1-1000V) -

2-b)Calibration of muitifunction calibrator; —d B et o

3) Intercomparison e -

2. Resistance
1) Primary standard group calibration(1-10k @)
1-a) List up & Calibration _—r—

2) Uncertainty study Nt EETE BES Y RS SNSON FRPUVNON IISE SPUPUIN SRSV S

2-a) Temperature coefficient —
2-b) Range extension [ el e d e
3) Intercomparison S -

3. AC Voltags
1) Primery standard (Thermal converter) bl il
2) DC-AC comparator calibration aystem R
3) AC V/A calibrator calibration = =
4} Intercomparison == i

4. Instrument transformar(CT / VT)
1) Instaliation - I

2) Current Transformer calibration system =
3) Voltage Transformer calibration system e

5. Power & Energy (Watt-hour)
1) Installation o R
2) Power(W) meter calibraticn I s R R R
3) Energy (Wh) meter Caiibration ™7
4) Intercomparison

4-a) Power Intercomparison - M
4-b) Energy Intercomparison - =

8. RF power

1) RF power meter calibration B S s
1-a)Equipment performance check —
1-b)Aeflection coefficient & Loss —_—
1-¢j Uncertainty evaluation ]

2) Intercomparison = T

7. Atteriuation
1} Attenuator calibration =" "7
2) Intercomparison [~

8, RF reflaction coefficient
1) Network analyzer calibration
1-a) Evaluation of measuring equipment
1-bj 1-port reflection (2~ 18GHz) [~
1-¢} 1/4 wave length technique (~ 2GHz) i
2) Intercomparison M-

= ! Implementad



ANNEX 5-4 1998/10/1
Technical Cooperation Program For The Project -4-

CALENDAR YEAR 1986 | 1997 | 1998 | 1999 00

JAPANESE FISCAL YEAR 1996 1897 1998 1999
Myt twtm vy pfm Wy e iyimgw

Vibration

1. Vibration standarda in the medium
frequency range (SHz-10kHz)

1) Construction of Computer software
for vibration calibration

2) Installation of primary vibration
calibration system by laser
interferomeatry

3) Establishing of national standards
af vibration(Primary vibration
calibration of 8305 by laser
interferormetry

4) Maintaining of national standards
of vibration

5) International comparison technique
with NRLM (Japan) and by APMP

8) Primary vibration calibration of S
2270 and 2270M8 by laser
interferametry

2. Vibration calibration by comparison
methods

1) Comparison calibration by vibration
standards of Denmark

2) Comparison calibration by vibration
standards of Malaysia

3) Calibration of five pick-ups -4
included in technical equipment

4} Calibration of charge amplifier I .

5) Calibration of capacitance of pick-up -1

= Implemented



1998/10/1

ANNEX 6-1
Dispatch of Long-term Experts
CALENDAR YEAR 1996 1997 1998 1999 2000
1995 1996 1997 1998 1999
JAPANESE FISCAL YEAR
w il i I I m 111 v I m v

Term of Technical Cooperation

1,-1  Chief Advisor
1,-2 Chief Advisor
2, Coordinator
3, Length

4, Pressure

5, Electricity

6, Vibration

Dr. Ai Mitsuo

Dr. Sakuma Eiichi

Mr. Fukunaga Michikazu
Mr. Sasada Yuko

Mr. Nishibata Ken

Mr. Kato Toshio

Mr. Shiraishi Kenji

1986/6/25 - 1998/7/24

1996/4/8 - 1999/4/7

1888/7/10 - 2000/2/29

1096/5/28 - 1999/5/27

1996/5/28 - 1998/7/27

1996/5/28 - 1999/5/27

1896/5/28 - 1998/5/27

1 |

............

.......

.............

G)



ANNEX 6-2

Dispatch of Short-term Experts

1998/10/1

CALENDAR YEAR

1996

1997

1998

1999

2000

JAPANESE FISCAL YEAR

1995

1996

1997

1998

1999

v 1 I

m v I I

Term of Technical Cooperation

m
@
3
(4)
®)
®)
@
®
©)
(10)
(1)
(12)
(13
(14)

Vibration Measurement (Installation)
Electrical Measurement

Length Measurement (Installation)
Length Measurement {Installation)

RF Power Measurement

Capacitance & Impedance

High Pressure Measurement (Installation)
Electrical in AC Voltage & Current
Electrical in Power & Energy

Vibration Measurement

Pressure & Mass

Length Measurement (Inside Diameter)
CTNT Measurement (Installation)
CT/VT Calibration & Testing

Mr. Ochiai Naofumi

Mr. Shida Masaaki

Mr. Suzuki Masashi
Mr. Naito Shuiji

Ms. Sato Keiko

Mr. Shida Masaaki
Mr. Tsukada Kazumasa

Mr. Oku Masaiji

1996/10/12 - 1996/11/8
T {1996/10/12 - 1996/12/20

Mr. Yasuda Hyosuke

Mr. Ishigami Tamio

ey

Mr. Uchikawa Keizaburc
Mr. Hara Mamoru
Mr. Ogawa Kazuo

Mr. Shimizu Masakazu

1997/9/22 - 1997/10/1
1997/10/6 - 1997/10/17
1997/10/20 - 1997/12/19
199712/13 - 1998/2/22
1997/12/15 - 1997/12/25
T 119987177 - 1998/3/25
" |1998/1/7 - 1998/3/25

T 1998/3/6 - 1998/4/4

T |1998/3/15 - 1998/5/1
T 1988/6/23 - 1998/7/8

| l

1998/9/16 - 1998/10/2
1998/9/16 - 1998/11/13




1998/10/1

ANNEX 7
Counterpart Training in Japan
CALENDAR YEAR 1996 1997 1998 1999 2000
JAPANESE FISCAL YEAR 1?‘,95 I 111996111 —1 E1gg7m e 199811[ e nggm -

Term of Technical Cooperation

{1

@
3
“)

()

®)

@

Industrial Standard (Observation)
Industrial Standard (Observation)
RF Power {Electricity)

Vibration Calibration & Measurement
Power & Energy (W-H) Meter
Length Standards & Measurement

AC Voltage Standard

Mr. Woo Seng Khee

Mr. Chen Soo Fati

Mr. Wan Aziz Salleh

Dr.(Ms.} Wan Nor Liza

1996/10/17 - 1996/10/30

1996/10/17 - 1996/10/30

Mr. Fadeli Hizam m—— 1997/5/26 - 1997/7/26

1997/5/26 - 1997/7/26

Ms. Seek Seu Gan

1997/6/26 - 1997/10/4

Mr. Eng Fook Eng e 11997/9/7 - 1997/11/7

1998/7/8 - 1998/9/3




ANNEX 8 Machinery and Equipment Provided by the Japanese Side 1ese/10/t
Length
Unit Price Amount
Date Name of Equipment Type (Yen) Qity (Yen) Stalus
1997/6117  DIGITAL BAROMETER: 625,000 1 625,000 A
1997/6/17  LONG BLOCK GAUGE L1 430,000 1 430,000
1997/6/17  LONG BLOCK GAUGE Lz 390,000 f 390,000
1997/6/17  BLOCK GAUGE L3 1,100,000 1 1,100,000 -
TOKYO SEIMITSU DV-100, L-
1997/6/17  COMPARATOR DS-POT. E-ST-01 2,200,000 1 2,200,000 A
RECORDER FOR THERMO AND
1997/6/17 (e 70,000 1 70,000 A
1997/6/17  HYGROMETER 94,000 1 94,000 A
1997/6/17  DIGITAL HEIGHT GAUGE £49,000 i 649,000 A
1997/6/17  OFTICAL FLAT 43,000 5 215,000 -
1997/6/17  MAINTENANCE TOOLS £50,000 1 550,000 A
1997/6/17  GLASS SCALE 51 §05,000 1 805,000 A
1997/6/17  GLASS SCALE sz 424,000 1 424,000 A
1997/6/17  CRISTAL THERMOMETER 820,000 1 820,000 A
. SUPER MICRO IMAGE P. C. .
1997/0/28 e o MACHINE SOKIA SMIC-800 43,400,000 1 43,400,000 A
1897/9/23  LASER SCAN MICROMETER SOKIA LSM3403V 1,400,000 1 1,400,000 A
1997/9/23  MESURING MACHINE SOKIA 1DM-85 6,200,000 1 6,200,000 A
. DANCH! SOKUHAN SIZE
1998/5/7  PIN TYPE ROLLER 3015201510 14 353,600 -
DAIICH| SOKUHAN SIZE
1998/5/7  PINTYPE ROLLER 30,26.28 20,15, 10 12 186,200 -
190857 CIRCULAR CYLINDER TYPE DAIICHI SOKUHAN 16 270400 A
ROLLER
DAIICH! SOKUHAN GRNR, G-
1998/5/7  LIMIT GAUGE GENR. NR-GFNF, GPNP 4 93,400 -
, DAIICH! SOKUHAN R1-1/2R, ,
1998/5/7  TAPER SCREW GAUGE RC1-1/2P, Ri-1/2R 3 164,200 -
1998/5/7  TAPER GAUGE DAIICHI SOKUHAN NT No40 126,000 1 126,000 -
DANICH! SOKUHAN RING SIZE
1998/5/7  MASTER GAUGE 30,50, PLUG SIZE 30,50 4 70,800 -
1998/5/7  METRIC SQUARE GAUGE BLOCK  MITUTOYO 516-439 447,600 1 447,600 A
1898/5/7  SQUARE GAUGE BLOCK MITUTOYO 516-612 122,400 1 122,400 A
1998/577  RECTANGULAR GAUGE BLOCK  MITUTOYO 516-605 195,000 1 195,000 A
1998/5/7  TOOLMARKERS MICROSCOPE ~ MITUTOYO MF-1020 2,520,000 1 2,520,000 A
1998/5/7  OPTICAL FLAT | MITUTOYO 158-118 34200 1 ! 34200 -
1998/5/7  GEAR CHECK MASTER MITUTOYQ 515-762 585,000 1 585,000 A
MITUTOYO 167-120, 124, 128,
1998/5/7  MICROMETER STANDARDS 182, 138, 140 6 119,200
1998/5;7  SETTING RINGS ggIUTOYO 177-220, 205, 145, 4 81200 A
190857 METRIC SQUAREBOXGAUGE  wyri1ov0 516-444 332,000 4 332,000 A

9

BLOCK SET
OTHER CONSUMER GOODS

TOTAL: 64,973,300



Pressure

1998/10/1

Unit Price Armount
Date Name of Equipment Type (Yen) Qty (Yen) Status
1896/5/16 NON-CONTACT GAP METER oy Dol ECTOR V120V 295,400 1 295400 A
1996/5/16 MANUAL PRESSURE PUMP 169,500 2 339,000
1996/5/16 DIGITAL MICROMETER 28,200 1 28,200
STANDARD PNEUMATIC DEAD
1897/6/17 WEIGHT TESTER (200kPa) FUTABA AV-02 3,400,000 1 3,400,000 A
STANDARD PNEUMATIC DEAD
1897/6/17 WEIGHT TESTER (500kPa) FUTABA AP-01 1,810,000 1 1,810,000 A
STANDARD DEAD WEIGHT
1997/6/17 TESTER (50MPa) NAGANO 5,300,000 1 5,300,000 A
X VACUUM GAUGE CALIBRATION
1997/6/17 APPARATUS OKANO VP-AM 6,000,000 1 6,000,000 A
1987/6/17  IONIZATION GAUGE OKANQO IV-7D 240,000 1 240,000 A
1887/6/17 PIRANI GAUGE OKANO PGA-18 110,000 1 110,000 A
1997/6/17 PRECISION TYPE BAROMETER SUZUKI M10-S 880,000 1 880,000 A
STANDARD MERCURY CULUMN '
1997/8/17 MANOMETER NAGANQ PM 43/26-232 1,120,000 1 1,120,000 A
1997/6/17 DIGITAL MANOMETER (10 kPa) YOKOGAWA MT110-265231 580,000 1 580,000 A
1997/6/17 DIGITAL MANOMETER (130kPa) YOKOGAWA MT110-265242 580,000 1 580,000 A
1997/6/17 DIGITAL MANOMETER (3ViPa) YOKOGAWA MT110-265234 580,000 1 580,000 A,
1997/6/17 LOW PRESSURE INDICATOR MKS 6984-270C-5 §20,000 1 920,000 A
PT100 SENSOR
1997/6/17 PROGRAMABLE THERMOMETER (4WIRES/3WIRES) 730,000 1 730,000 A
1997/6/17 RECORDER CHINO EB 630,000 1 830,000 A
19¢7/6/17 TOOLS 80,000 1 £0,000 -
1897/8/12 DIGITAL PISTON MANCGMETER OHi 22110-111 5,798,000 1 5,798,000 A
STANDARD WATER COLUMN
1997/8/12 MANOMETER NAGANO PM 43/28 820,000 1 820,000 A
1997/8/12 HIGH PRESSURE GAUGE SOKKEN UHP 808 750,000 1 750,000 A
PNEUMATIC DEAD WEIGHT
1997/12/19 TESTER (500kPa) NAGANO PD82+PD88S 3,300,000 1 3,300,000 A
1997/12/19 DEAD WEIGHT TESTER (300MPa) NAGANO PDg9 11,500,000 1 11,500,000 A
1998/4/24 DEAD WIGHT TESTER (5MPa) NAGANQ PD&6 S 3,290,000 1 3,290,000 A
PNEUMATIC DEAD WIGHT
1998/4/24 TESTER (2MPa) NAGANO PDBZ+PD8SS 3,540,000 1 3,540,000 A
NISHI TOKYO VALBE
1998/5/7 HIGH PRESSURE VALVE §G-445-FP I 34,500 4 13,800 -
Nishi Tokyo Valbe
1998/5/7 HIGH PRESSURE VALVE S5-445-FPAR 39,000 2 78,000
\ Nishi Tokyo Vulve
1998/5/7 PRE-CONED TUBING 5S-495-T-80 33,000 5 165,000
OBSERVATION BOX FOR M10-S
1988/5/7 BARCMETER TOKYO SUZUKI FOR M10-S 166,000 1 166,000 A
OTHER CONSUMER GOODS )
TOTAL: 53,043,400

Q)




Electricity

1998/10f1

Unit Price Amount
Date Name of Equipment Type (Yen) Qty (Yen) Status
1996/10/7  SHUNT RESISTOR 2743 04 23,000 1 23,000 A
1996/10/7 SHUNT RESISTOR 274305 37,000 t 37,000 A
1998/10/7 SHUNT RESISTOR 2743 08 52,000 i 52,000 A
1996/10/7 STANDARD RESISTOR 2792 01 168,000 1 168,000 A
1996/10/7 STANDARD RESISTOR 2792 02 168,000 1 168,000 A
1996/10/7 STANDARD RESISTOR 2792 03 168,000 1 168,000 A
1996/10/7 PRECISION RESISTANCE BOX HVR-1000 100,000 1 100,000 A
1996/10/7 PRECISION RESISTANCE BOX HVR-1000 105000 1 105,000 A
1996/10/7 PRECISION RESISTANCE BOX HVR-1000 125,000 1 125,000 A
1996/10/7 PRECISION RESISTANCE BOX HVR-1000 136,000 1 136,000 A
1996/10/7 PRECISION RESISTANCE BOX HVR-1000 160,000 1 160,000 A
1995/10/7 FULLY AUTOMATED DRYER ED-86 50,000 1 50,000 A
1896/10/7 HYBRID RECORDER 3760 22-01/GP-1B 1,000,000 1 1,000,000 A
1996/10/7 CABLE FOR HIGH CURRENT 90,000 1 90,000 A
1996/10/7  MULTI FUNCTION CALIBRATOR S700A 5,800,000 1 5,800,000 A
1996/10/7 RACKMOUNT KIT Y5737 107,000 i 107,000 A
1996/10/7 GP-IB CABLE Y8021 37,000 1 37,000 A
1996/10/7 GP-1B CABLE Yaoz2 40,000 1 40,000 A
1996/10/7 5205A CONNECTING CAEBLE Y5701 100,000 1 100,000 A
1996/10/7 AMPLIFIER 5725A 2,500,000 1 2,500,000 A
1996/10/7 RACK MOUNT KIT Y5735 105,000 1 105,000 A
1996/10/7 AC POWER SUPPLY CVFT10-1KH 720,000 1 720,000 A
1986/10/7 CURRENT TRANSFORMER CTS9-18P 380,000 1 360,000 A
1996/10/7 CURRENT TRANSFORMER 2792 04 135,000 1 138,000 A
1896/10/7 ggﬁﬁi@?&? R CONNECTOR g4 2,000,000 A
1996/10/7 AF CABLES 800,000 1 800,000 A
1997/11/21  ATT DRIVER O iaa 236,000 1 236,000 A
1897/11/21 ATTENUATOR SET HP 11582A #UK8 103,000 2 206,000 A
1997/11/2% ATTENUATOR SET HP 11583A #UK& 223,000 2 446,000 A
1987/11/21 ATTENUATOR SET HP 11583C #UKe 123,000 2 386,000 A
1997/11/21 ATTENUATOR HP 84318 #010, H&1 69,000 2 138,000 A
1897/11/21 ATTENUATOR HP 84918 #020, H&1 68,000 2 138,000 A
1897/11/21 Aﬁ'ENUATOH HP 8452A #010, H&2 87,000 2 194,000 A
1997/11/21 ATTENUATOR HP 8492A #020, He2 97,000 2 194,000 A
1897/11/21 ATTENUATOR HP 8493C #010, HE0 §9,000 2 138,000 A
1997/11/21  ATTENUATOR HP 8492C #020, HE0 68,000 2 138,000 A
1897/11/21 TUNER MMC 261281 108,000 2 218,000 A
1897/11/21 TUNER MMC 251282 110,000 2 220,000 A
1997/11/21 TUNER MMC 2612B3 96,000 2 192,000 A
1997/11/21 COUPLER NARDA 4226-10 180,000 1 180,000 A
1997/11/21 COUPLER TRM DC2006 38,000 1 38,000 A
1997/11/21 SYNTHESIZED SIGNAL GENERATOR HP 837328 #1E1, 1E5, 1E8 4,073,000 9 4,073,000 A
1997/11/21 STANDARD RESISTER ASR-101,100Q 350,000 2 700,000 A
1997/11/21 STANDARD RESISTER ASR-103, 10k Q 350,000 2 700,000 A

3)



1898/10/1

D Unit Price Amount
ate Name of Equipment Type (Yen) Qty (Yen) Status )
1897/11/21 7MM-CALIBRATION KIT (TRL) :Egggséoc #H02 LOAD 1,850,000 1 1,850,000 A
1987/11/21  7MM-CALIBRATION KIT (OSL) L apoo0B #HO2 LOAD 860,000 1 860,000 A
1997/11/21 N-TYPE CALIBRATION KIT HP 850548 3,250,000 1 3,250,000 A
1997/11/21  TIME-DOMAIN UP-GRADE KIT HP 85012C 1,310,000 1 1,310,000 A
1997/11/21 CONVERSION ADAPTER 2;;8751 30524 MMTO 140,000 1 140,000 A
1997/11/21 TEST SET CABLE HP 85135C 110,000 1 110,000 A
1997/11/21 SPECIAL 2.4MM TO APC HP 851350 170,000 1 170,000 A
1997/11/21 NETWORK ANALYZER HP 8753D #006,010,105 5,000,000 1 5,000,000 A
1997/11/21 STANDARD KIT HP 850298 202,000 1 222000 A
1997/11/21 CALIBRATION KIT HF 850318 170,000 1 170,000 A
1897/11/21 CALIBRATION KIT HP 850228 258,000 1 258,000 A
1997/11/21 TEST-PORT EXTENTION CABLE  HP 11857D 150,000 1 150,000 A
1997/11/21 THERMISTOR POWER METER HP 4324 #001,002 422,000 2 844,000 A
1997/11/21 THERMISTOR POWER SENSOR  HP 478A H76 172,000 3 516,000 A
1997/11/21 THERMISTOR POWER SENSOR  HP 84788 011,H4a 271,000 3 813,000 A
1997/11/21  ADAPTER HP 11525A APC7-PRECN 24000 3 72,000 A
1997/11/21 THERMISTOR POWER SENSOR T;Gi‘gas H43, 100MHz- 267,000 1 267,000 A
1997/11/21 DUAL SENSOR POWER METER HP 438A 622,000 1 622,000 A
1997/11/21 POWER SENSOR HP B481A #H21 239,000 1 233,000 A
1997/11/21 HIGH-POWER ATTENUATOR HP 8498A #0230 142,000 1 142,000 A
1987/11/21 DIGITAL MULTIMETER HP 3457A 422,000 1 422,000 A
1967/1/21 DIGITAL MULTIMETER HP 44491A 66,000 1 86,000 A
JUNKO-SHA DGM224-
1897/11/21 SMA CABLES BOAD To 20,000 2 40,000 A
1997/11/21 EXTENSION ADAPTER HP 11567A ° 84,000 2 168,000 A
HP 83059C APC3.5 IN-
1997/11/21 ADAPTER e 28000 2 56,000 A
HP 1250-1746 APGT TO
1997/11/21 ADAPTER Ao (M) 28,000 10 280,000 A
HP 1250-1747 APC7 TO
1997/11/21 ADAFTER iyt 30,000 4 120,000 A
1987/11/21 TUNER MMC 2640D 307,000 1 307,000 A
1897/11/21 TUNER MMC 2640C 350,000 1 350,000 A
1997/11/21 SLIDING SHORTS MMC 2508A 270,000 1 270000 A
1997/11/21 ISOLATER (SIERRA MICROWAVE) ?éZSEA MICROWAVE SMI- 10s 000 4 420,000 A
1997/11/21 ISOLATER (SIERRA MICROWAVE) o -PPAMICROWAVESMI 7, 00y g 444000 A
1997/11/21 ISOLATER (SIERRA MICROWAVE) ?éf?g”‘ MICROWAVE SMI- o) 000 4 328,000 A
1997/11/21 ATTENUATOR HP 8492A #003 51,000 1 §1,000 A
1997/11/21 ATTENUATOR HP 8492A #006 51,000 8 408,000 A
1997/11/21 ATTENUATOR HP 8491B #003 30,000 1 30,000 A
1997/11/21 ATTENUATOR HF 8491B #006 30,000 1 30,000 A
1997/11/21 ATTENUATOR HP 8493C #003 42,000 1 42,000 A
1997/11/21 ATTENUATOR HP 8493C #0068 42,000 1 42,000 A
1997/11/21 POWER SPLITTER HP 11667A #002 136,000 1 136,000 A
1997/11/21 LPF LOW PASS FILTER SAGE LAB INC. LBOCA-116 52,000 1 52,000 A



1998/101

Unit Price Amount
Date Name of Equipment Type {Yen) Qty (Yen) Status
1997/11/21 LPF LOW PASS FILTER SAGE LAB ING. L12MA-112 52,000 1 52.000 A
1997/11/21 LPF LOW PASS FILTER SAGE LAB INC. L16MA-111 52,000 1 52000 A
1997/11/21 TRANSFORMER DENKEN SEIKI NCT-F6 145,000 2 200,000 A
1997/11/21  APC-7 KIT HP 11591A 30,000 1 30,000 A
1997/11/21 ATTENUATOR HP 84904L 321,000 1 321,000 A
1997/11/21 ATTENUATOR HP 84906L 321,000 1 321,000 A
HP 11300A 2.4MM(M) TO
1997/11/21 ADAPTER s 61,000 2 122000 A
HP 11900A 2.4MM(F) TO
1897/11/21 ADAPTER 2.4MM(P) €1,000 2 122,000 A
. HP 11900A 2.4MM(M) TO
1997/11/24  ADAPTER M 61,000 2 122000 A
1997/11/21 ADAPTER iﬁé; 902A 2.4MM(M) TO 58,000 2 116,000 A
1997/11/21 ADAPTER :gg; 9028 2.4MM(F) TO 58.000 2 116,000 A
HP 1250-1746 APC3.5(M)
1997/11/21 ADAPTER o 28000 2 56,000 A
HP 1250-1747 APC3.5(F) .
1997/11/21 ADAPTER TO APCT 30,000 2 60,000 A
1998/1/10 COAXIAL THERMAL CONVERTER MQDEL 11 5,300,000 1 5,300,000 A
1998/1/10  AC.DC TRANSFER STANDARD 7924 6,400,000 1 6,400,000 A
1998/1/10  DIGITAL VOLTMETER 182/1506 700,000 2 1400000 A
1948/1/10 CONNECTING CABLE Y5701 3,300,000 1 3,300,000 A
1998/110  SWITCHING BOAD DKT 650,000 1 650000 A
1998/1/10  PERSONAL COMPUTER VECTRA VES/100 900,000 1 900,000 A
1998/110  ISOLATOR FOR GP-IB EXT-4888 200,000 1 200000 A
1998/1/10  MOUNTING RACK UPS SCONSIP-1000AF 940,000 1 040000 A
1998/1/10  DIGITAL THERMOMETER DMT-6108 720,000 1 720000 A
1998/110  AC POWER SUPPLY MIT-2-5-13 185,000 1 185,000 A
1998/1/10  AC POWER SUPPLY HIT-1.0-13 56,500 2 112,000 A
1998/110  STABILIZED POWER SUPPLY CTFT1-2K 1490000 1 1490000 A
1998/1/10  MOUNTING RACK SEIJO ENGINEERING 1480,000 1 1490000 A
1998/1/10  MEASURING CABLES 156,000 1 156,000 A
1998/1/10 CONNECTOR 380,000 1 380,000 A
1998/1/10  ATTENUATOR 777C20777C10 216,000 1 216000 A
1988/1/10  DIGITAL OSCILLOSCOPE DL1540 960,000 1 960,000 A
 THREE PHASE POWER KEIHIN DENSOKUKI PWS-
1oe8/t/ia  Line S 507 AN AMT) 5,600,000 1 5800000 A
1998/1/10  MOUNTING RACK SEWO ENGINEERING 1,240,000 1 1240,000 A
1998/1/10 STANDARD WATT CONVERTER  YOKOGAWA 2885 20 1,750,000 5250000 A
1998/1/10  DIGITAL VOLTMETER HP 3458A 880,000 2,580,000 A
1998/1/10  UNIVERSAL COUNTER :’g;r(?)GAWA TC120 (7041 476000 1 370000 A
1998/1/10  DIGITAL POWER METER Z?IE‘QGAWA 258103 2,400,000 1 2400000 A
1998/1/10  MOUNTING RACK SEIJO ENGINEERING 1,700,000 1 1700000 A
1998/1/10 gggg‘rm SYSTEMFORWATT- 5 £yagoa/E1332A 74000 1 74000 A
1998/1/10  TESTING TABLE KEIHIN DENSOKUKI 2,300,000 1 2300000 A
1998/1/10  PERSONAL COMPUTER VECTRA VES/100 1,800,000 1 1,800,000 A
98/1/10  CABLES 320,000 1 320000 A



1898/10/1

Unit Price Amount
Date Name of Equipment Type (Yen) Qty (Yen) Status
1998/3/7 STANDARD WATT HOUR METER 1,500,000 3 4,500,000 A
1998/5/7  GP-IB EXTENDER g"z(?‘gsﬂ 37204A YFBR- 3,402,000 1SET 3,402,000 A
1998/5/7 7mm HF AIRLINE 850508 #K04 1,283,300 1 SET 1,283,300 A
1998/5/7 7mm HF AIRLINE BSOS0E #K40 2,713,500 1 SET 2,713,500 A
1998/5/7 TYPE N REF AIRLINE 850548 #K18 721,800 1 SET 721,800 A
1998/5/7 TYPE N REF AIRLINE 850548 #K41 2,857,000 1 SET 2,957,000 A
1998/5/7 HIGH RESISTANCE METER 43398 #0B1,18P ABA 883,000 1 883,000 A
1998/5/7 LOW-NOISE TEST LEAD 181178 75,600 1 75,600 A
1998/5/7 NANO-VOLT MICRO Q METER 344204 #ABA 620,000 1 820,000 A
1998/5/7 LOW-THERMAL INPUT CABLE 34102A 472,500 1 472,500 A
1998/5/7 LOW-THERMAL SHORAT PLUG 34103A 85,700 1 85,700 A
1998/5/7 MP-1B EXTEMDER 37204A 003 472,500 2 845,000 A
1998/5/7 FIBER CABLE TFBR-3210S 85,700 1 85,700 A
1998/5(7 HP-IB INTEREFACE BOARD 823358 100,000 1 100,000 A
1898/8/15  CALIBRATION SYSTEM FOR VT/CT  SAT-103V-A 3,300,000 1 3,300,000 A
1998/9/15 CABLES 80,000 1 SET 60,000 A
VOLTAGE DETECTOR & SAFTY
1998/9/15 APPARATUS 1,700,000 1 SET 1,700,000 A
1998/9/15 VOLTAGE TRANSFORMER MT-11 530,000 1 530,000 A
STANDARD VOLTAGE
1998/9/15 TRANSFORMER MT-110 800,000 2 1,800,000 A
1998/9/1%  SUB VOLTAGE THANSFORMER PTS-34 350,000 1 350,000 A
BURDEN BOX FOR VOLTAGE .
1998/9/15 TRANSFORMER BB-P123 450,000 1 450,000 A
BURDEN BOX FOR VOLTAGE
1998/9/15 TRANSFORMER BB-P93 570,000 1 570,000 A
1998/9/15  PRIMARY CABLE 50,000 1 Set 50,000 A
1898/9/15 SECONDARY CABLE 60,000 1 Set 50,000 A
VOLTAGE TRANSFORMER FOR ,
1998/5/15 H_EAVY CURRENT CCS-10K 2,850,000 1 Set 2,850,000 A
1998/8/15 CURRENT BUSBAR & CABLES 3,200,000 1 Set 3,200,000 A
STANDARD CURRENT
1598/9/15 TRANSFORMER MHC-20 2,200,000 2 4,400,000 A
1998/9/15  SUB CURRENT TRANSFORMER CT8-211 380,000 1 380,000 A
BURDEN BOX FOR CURRENT
1998/9/15 TRANSFORMER BX-C11 1,200,000 1 1,200,000 A
BURDEN BOX FOR CURRENT
1998/9/15 TRANSFORMER BX-C15 550,000 i 580,000 A
1998/8/15 TEST SET FOR TRANSFORMER ATS-51! 3,820,000 1 Set 3,820,000 A
1898/915 TEST SET FOR TRANSFORMER TS-658 1,770,000 1 Set 1,770,000 A
1998/8/13 CURRENT METER CLB-2 232,000 1 232,000 A
1898/9/15  VOLT METER 2013 48,000 1 48,000 A
1998/9/15  DIGITAL MALTIMETER 7544 02F 110,000 1 110,000 A
1998/9/15  CLAMP-ON DIGITAL MULTIMETER  CDM-2308B 270,000 1 270,000 A
OTHER CONSUMER GOODS -
TOTAL: 141,253,900

G)




VIBRATION

1996/10/1

Unit Price Amourit
Date Name of Equipment Type {ven) Qity {Yen) Status

1996/4/24  INTERVENTION LIGHT DETECTOR C-5460 56,500 2 113,000
1996/4/24  He-Ne LASER (with Transformer) HN-530P 154,000 2 308,000 -
1996/4/24 LASER BEAM COLLIMETER BC-5 38,500 1 38,500 A
1996/4/24 MAGNETIC V. HOLDER KVH-2A 42,800 1 42,800 A

1996/4/24 PARTS FOR INTERVENTION METER HA-1-6/8-18 405,350 1 405,350
1996/4/24 DT X/Z AXILE STAGE M-g12 40,700 2 81,400 A
1996/4/24 PUSH OUT LENS HOLDER I -40C-(30) 27,500 1 27,500 A
1996/4/24 TYPE B MIRROR HOLDER T -47-40M 61,050 2 122,100 A
1996/10/7 BAND PASS FILTER FV-661 1,600,000 2 3,200,000 A
1996/10/7 BAND PASS FILTER 3625 990,000 1 990,000 A
1996/10/7 SYNTHESIZER 1732 1,380,000 1 1,380,000 A
1996/10/7 SYNTHESIZER 1940 830,000 1 830,000 A
1996/10/7 AC VOLTAGE STABILIZER 4210-101-3 900,000 1 900,000 A
1996/10/7 ANALOGUE VOLTMETER M-1748 140,000 i 140,000 A
1998/10/7 AC CALIBLATOR 1520 1,800,000 1 1,800,000 A
1996/10/7 RACK MQUNT SYSTEM Vi 1,250,000 1 1,280,000 A
1996/10/7 RACK MOUNT SYSTEM V2 1,250,000 1 1,250,000 A
1998/10/7 DIGITAL MULTIMETER B840A-059 520,000 2 1,040,000 A
1996/10/7 SWITCH SCANNER 7001-7056 460,000 2 920,000 A
1996/10/7 UNIVERSAL COUNTER TR&§823-GP 280,000 2 560,000 A
1996/10/7 SHAKER 4809 750,000 1 750,000 A
1996/10/7 SHAKER 4808 1,480,000 1 1,480,000 A
1896/10/7 POWER AMPLIFIER 2712 980,000 2 1,960,000 A
1996/10/7 CHARGE AMPLIFIER 2525 580,000 1 £80,000 A
1996/10/7 STANDARD CONDENSER SM228 (100pF) 230,000 1 230,000 A
1996/10/7 STANDARD CONDENSER SMz228 (300pF) 232,000 1 232,000 A
1896/10/7 STANDARD CONDENSER SM228 (1000pF) 234,000 1 234,000 A
1986/10/7 FFT ANALYZER RS211C-07 2,200,000 1 2,200,000 A
1996/10/7 STANDARD ACCELEROMETER 2270 310,000 1 310,000 A
1996/10/7 STANDARD ACCELEROMETER 2270M8 330,000 1 330,000 A
» 1996/10f7 ACCELEROMETER 12 25,000 1 25,000 A
1996/10/7 ACCELEROMETER 22 160,000 1 160,000 A
1996/10/7 ACCELEROMETER 213E 48,000 1 49,000 A

Q)



1998/10/1

Unit Price Amount
Date Name of Equipment Type (Yen) Qty (Yen) Status
1996/10/7 ACCELEROMETER PV-90B 86,000 1 86,000 A
1996/10/7 ACCELEROMETER 8614A500 94,000 1 94,000 A
1996/10/7 ACCELEROMETER 5116 67,000 1 67,000 A
1996/10/7 ACCEILEROMETER QA-0035 25,000 1 25,000 A
1986/10/7 TOOL MICROSCOPE T3-C 45,000 t 45,000 A
1996/10/7 TOOL MICROSCOPE TS-T-(3) 20,000 i 20,000 A
1996/10/7 TOGL MICROSCOPE TS-0 40,000 1 40,000 A
1986/1¢/7 OSCILLOSCOPE $5-7804 150,000 2 300,000 A
1996/10/7 PERSONAL COMPUTER PC-9821Xa7 420,000 1 420,000 A
1996/10/7 PERSONAL COMPUTER RACK 74,000t 74,000 A
1996/10/7 SOFTWARE N88 BASIC V5.2 45,000 1 45,000 -
1996/10/7 SOFTWARE VISUAL BASIC V2.0 40,000 1 40,000 -
1996/10/7  SOFTWARE URCROSOFT OFFICE 40000 1 40,000 -
1996/10/7 SQFTWARE ICHITARO V8.3 40,000 1 40,000 -
1996/10/7 SOFTWARE HANAKO V3.1 40,000 1 40,000 -
1996/10/7 PRINTER EPSON VP-600 30,000 2 160,000 A
1996/10/7 LASER PRINTER EPSON LP-8200 200,000 2 400,000 A
1996/10/7 PRINTER CONVERTER 60,000 1 60,000 A
1996/10/7 DUAL TRACKING POWER SUPPLY 170,000 2 340,000 A
1996/10/7 TOOL SEY AC 240V, 50Hz 330,000 1 330,000 A
1996/10/7 TORQUE WRENCH 80 LCK 215,000 1 215,000 A
1996/10/7 TORQUE DRIVER N20DP3K(l) 28,300 1 28,300 A
1996/10/7 DIGITAL MULTIMETER 3458A 920,000 i 920,000 A
1998/3/13 OPTICAL RAILS Z -01-(2) 92,400 1 92,400 A
1998/3/13 OPTICAL RAILS Z -08-(T) 30,500 4 122,000 A
1998/3/13 BEAMSPLITTER NPCH-20-6328 39300 2 78,600 -
1988/3/13 XZ MOTION STAGES Z -802 38,400 1 38,400 A
1998/3/13 LASER HOLDER I -47-50M 41,300 1 41,300 A
1998/3/13 CONTROLLER SYSTEM 350,510 1 350,510 A
1998/3/13 VIBRATOR 1,800,000 1 1,800,000 A
1998/3/13 He-Ne LASER 126,000 ] 126,000 A
1998/3/13 AVARANCHE PHOTO DIODE MODULES  C-5460 48,800 1 49,800 A

OTHER CONSUMER GOQDS

TOTAL 30,467,060




GENERAL EQUIPMENT

Unit Price Amount
Date Name of Equipment Type {Yen) Q'ty (Yen) Status
1996/3/31  Station Wagon Mitsubishi Pajero Semi Highroof 2,830,734 i 2,830,734 A
1896/3/31  Forklift Mitsubishi (1.5 1) 1,711,808 1 1,711,808 A
1996/3/31  Copy Machine Sharp SD-2060 1,800,560 1 1,800,860 A
1996/3/31  Fax Machine Canon L-600 446,319 1 446,319 A
1996/3/31  Slide Projector Kadak 2000 85,598 1 85,596 A
1866/3/31  Over Head Projector Gakken Portable 95,786 1 85,786 A
1996/3/31 g'r:;if;" Deck, Videa Sharp 25FN1,VCMAS1, VL-HIOE 289,394 1 285,394 A
1996/3/31  White Board Artwrite 26,005 1 26,005 A
1996/3/31  Refrigerator ECE EFR-440 77,444 1 77,444 A
1996/3/31  Laser Printer HP Laser Jat 5L 55,026 1 55,026 A
1996/3/31  Personal Computer Datamini Power Pro 188,044 1 188,044 A
1996/10/7  Personal Computer PC-3821Xa7 302,000 1 302,000 A
1996/10/7  Personal Computer WIN 98900 480,000 5 2,450,000 A
1986/10/7  Printer EPSON MJ-1100 110,000 5 550,000 A
1996/10f7  CD-ROM Drive Unit Panasonic KXL-DN740A 200,000 5 1,000,000 A
1966/10f7  Stabilized Power Suply SACE-1KH 90,000 5 450,000 A
1996/10/7  Software Office Pro V4.3 40,000 2 80,000 -
1996/10/7  Software Ichitaro V6.3 40,000 2 80,000 -
1996/10/7  Softwara Mathernatica V2.2 200,000 2 400,000 .
TOTAL: 12,219,818

Status A
: Need minor repair
: Need replacement or major repair
: Censumer goods

N

Good condition




ANNEX 9
Machinery and Equipment Provided by the Malaysian Side

Year

NO

Name of Equipment

Q'ty Price (RM.)

1995

1

10
11
12
13

14

16
17
18
19
20
21

23
24
25
26
27
28
29
30

Fixed Point Calibration & Precision Resistance
Thermometer Bridge System

Scatter Parameter Calibration System

Primary Standard Piston Gauge -I

Primary Standard Piston Gauge -1l

Primary Standard Piston Gauge -ill

Primary Standard Piston Gauge -V

Gauge Block Laser Interferometer System

1 kg Primary Standard Mass Comparator

10 kg Primary Standard Mass Comparator

Noise Figure Calibration Systemn

Photometric Measurement System

Programmable Spectrum Analyzer

Multifunction Transfer Standard System

Scanning Multimeter

Modular RFt / EMI Shielded Enclosure

Dead-Weight Force Calibration Machine

Argon Triple Point Standard

Mercury Triple Point Standard

Precision Platinum Resistance Thermometer (<0° C)
Precision Single-Axis Universal Length Calibrating Machine
Synthesized Signal Generator

Resistance Transfer Standard

Precision Thermomaeter

Transfer of vote to other Unit to buy Computar
Primary Standard Calibration Facilities for Gas Meter
Voitage Standard Chip

Reference High Voltage Divider

Stabilizer Light Source

Millikelvin Thermometer

Laser Scan Micrometer with Granite Table



Year NO Name of Equipment Qty Price (RM.)
1995 31 Digital High Resistance Meter - -

32 Helmholty Coil - -

33 Optical (Power) Meter - -

34
35
36
a7
38
39
40
41
42

45
46

47

49
50
51
52
53
54
55
56
57

Angle Gauge Set

Dual Qutput Power Supply

Long Gauge Block Set, Grade

Qii Calibration Bath

Nanovolt Amplifier

Precision Digital Thermometer

Vibration Isolator

Viscosity & Density Standards

Scattering Parameter Calibration System
Microwave Power Calibration System
Automated Two-Pressure Humidity Generating Equipment
Digital Barometer

Standard Capacitor

Optical Spectrum Analyzer

Standard Weights Sets, 10kg, 20kg, & 1-20kg

Standard Weights Sets, 1mg-5kg

Radiation Thermometry Calibration System

Alternator Primary Standard

Primary Laser & l.ength Standard

Temperature Stabilized Coaxial Power Standard
Thru Reflect-Line/Line Reflect Match

200g Mass Comparator

20kg Mass Comparator

5g Mass Comparator



Year NO Name of Equipment Q'ty Price (RM.)
1996 1 OHM Resistance Standard 14,100.00
2 Microwave Power 135,872.00
3 Adapters - 16,356.00
4  Piston Attenuator 1,170,460.00
5 Upgrading HP 85053 Verification Kit 363,637.00
6 10 kg Mass Comparator 4,950.00
7  Digital Thermometer Precision 39,450.00
8 Nanovoit Amplifier - Keithley 30,882.00
9 High Resistance Meter 26,845.00
10 Dead-Weight Force Calibrator 1,295,850.00
11 Standard Weights - Mettler - Toledo 26,895.00
12 Standard Optical Attenuator 181,688.50
13 Annealing furnace Carbolite 488,888.00
14 Digital Multimeter 5,508.00
15 Primary Standard Gas Meter Equipment 3,540,008.00
16 Indium Fixed Point Furnace 47,900.00
17 Digital Multimeter - Keithley 18,170.00
18 Temperature/Capacitance Measurement System 8,794.00
19 Vibration isolator Table 65,800.00
20 Temperature and Humidity Recorder 15,080.00
21 Digital Manometer 15,300.00
22 High Precision Density Meter 1,178,200.00



Year NO Name of Equipment Q'ty Price (RM.)
1997 1 Portable Balance 1 18,880.00
2 Thermail insulation Box 1 1,950.00
3 Microwave Power 1 548.73
4 Accessories - 54,300.00
5 Newpqrt 1 2,708.00
6 Newport i 4,420.00
7  Helium Leak Detector i 62,500.00
8 Vacuum Pump i 33,500.00
@  Circulating Chiller 1 27,600.00
10 He-Ne Laser System i 396,827.00
11 Vibration Level Meter 1 9,380.00
12  Frequency lLaser Interferometer 1 268,950.00



ANNEX 10 1998/10/1
Assignment of Counterparts
Calendar Year 1096 1997 1998 1999 2000
Japanese Fisical Year 1895 1996 1997 1998 1999
Name of Counterparts 2 4 & 8 10 12 2 |4 &€ B8 10 12 2 |4 6 B 10 12 2 |4 6 8 10 12 2
{Administration)
Mr. Woo Seng Khee General Manager * (Transfer)
Mr. Md. Nor Md. Chik General Manager
Mr. Ong Chin Giap Manager, Planning & Quality Section {Retirement)
Mr. Md. Zin Hashim Senior Researcher, Planning & Quality Section
{Length)
Mr. Ahmad Makinuddin Senior Researcher ] (Study abroad)
Mr. Yeoh Kew Huat Researcher
Mr. Eng Fook Eng Researcher *oxox
Ms Hasnah Md. Joned Research Assistant
(Electricity)
Mr. Abdul Rashid Zainal Manager, Electric Metrology Section
Dr. Md. Nasir Zainal Senior Researcher
Mr. Fadeli Hizam Shamsudin ~ Researcher ¥R %
Ms Siti Rahmah Abdui Karim  Researcher
Dr. Wan Nor Liza Wan Mahadi Researcher ok ow %
Mr. Nazri Marzuki Researcher
Mr. Md. Nor Hashirn Senior Research Assistant
Ms Seek Seu Gan Research Assistant * ko

{Pressure)
Mr. Chen Soo Fatt
Mr. Wan Abd. Malik Mohamed
Ms Siti Zaleha Md. Nor
Mr. Muktar Sawi

Manager, Mechanical Metrology Sectio

Senior Researcher
Researcher
Researcher

(Transfer to Trengganu branch)

{Vibration)
Mr. Wan Aziz Wan Salleh
Mr. Shahrunizam Md. Zain

Researcher Acoustic & Vibration
Researcher Acoustic & Vibration

*: C/P Training in Japan

Via

—




SIRIM Berhad Organization Chart

ADMINISTRATION

ANNEX 11
PRESIDENT
PRESIDENT’S OFFICE
CORPORATE SERVICES * INTERNAL AUDIT
« CORPORATE & BUSINESS » LEGAL & COMPANY SECRETARY
DEVELOPMENT DEPARTMENT » CORPORATE QUALITY AND
« FINANCE DEPARTMENT OCCUPATIONAL SAFETY,
« HUMAN RESOURCE DEPARTMENT HEALTH & ENVIRONMENT (OSHE)
+ SUBSIDIARIES » REGIONAL OFFICE
« MALAYSIAN DESIGN COUNCIL (MRM)
SUPPORT SERVICES STANDARDS AND QUALITY RESEARCH & DEVELOPMENT ENGINEERING
SERVICES SERVICES SERVICES
i i | j
STRIM TECHNICAL
INFORMATION - STANDARDS | ADVANCED MATERIALS ADVANCED MANUFACTURING
SERVICES MANAGEMENT RESEARCH CENTRE TECHNOLOGY DEPT.,
* CERAMIC
SIRIM SECURITY NATIONAL METROLOGY INDUSTRIAL
PRINTING CENTRE « POLYMER AUTOMATION/
MECHATRONICS
ASSET « METALLIC » INDUSTRIAL AND
MANAGEMENT ENGINEERING DESIGN
| TESTING s NATIONAL CAD/CAM
SERVICES CENTRE
INFORMATION L] PROCESS TECHNCLOGY o« INDUSTRIAL
TECHNOLOGY INSTRUMENTATION
& ELECTRONICS
» CHEMICAL & INDUSTRIAL o AISDEL
SMALL & MEDIUM BIOTECHNOLOGY
SCALE INDUSTRIES
DIV. ENVIRONMENTAL

ENERGY TECHNOLOGY

ENGINEERING

4.4




ANNEX 12-1 Organization Chart of NMC

* Primary Mass * DC & Low Frequency * Resistance Thermometry * Static & Dynamic Liguid
+ Calibration Mass * RF & Microwave * Radiation Thermometry  Low & High Pressure Gas
© Laser * Time & Frequency ® Hygrometry = Type & Custody
* Length = Photometry & » Thermocouple Transfer Approval
» Pressure Optoelectronics Thermometry s Third Party Calibration
* Force » Applied Electricity ¢ Composition/ . Audis
& Magnetism Yiscosity/Density
e, s Acoustics & Vibration M



ANNEX 12-2 Organization Chart of NMC with Member of Staff

Secretary
Emeryet Femandez (G10)

Manager

Vacant (G24)
Senior Researcher

Mohd. Zin Haskim (G22)

Manager Manager Manager Mgnager Manaver
Chen Soo Fatt (Gz24)| | Abdul Rashid Zairal Abidin (G223 V' Hafidzah Qthman (G22) Abdul Rahman Mohamed (Dr.) (G22) Nik Rahini Nik Ishak (G22)
Senior Researcher Senior Researcher Researcher Senior Researcher Secretariat
1.ARmad Makinuddin Dahlan* (2] | Mohd. Nasir Zainal Abidin (Dr.) (522 1. Irene Safinaz Hassan (G159 1. Raghavan a/! Krishnan (G22 EEE—
2.Wan Abd. Malik Wan Mohamed(22) 2. Faridah Hussain {G19) 2. Yeoh Wee Theng (G22) Administrative Assistant I
Researcher 3. Zailani Mahamood (G17) 1. RosiahJabar  (Go9)
Researcher 1. Siti Maryam Othman* G19) Researcher 2. Anita Yusof (609}
1. Muktar Sawi (GI19) 2 Fadeli Hizam Shamsudin {G19) 1. Sharifah Norsiha Syed Kamal (G17) :
2 Yeoh Kew Huat (G19) 3. Wan Aziz Wan Salleh (G19) Administrative Assistant 11
3. Eng Fook Eng (G18) 4. Siti Rahmah Abdul Karim (G19) Senior Research Assistant 1. Laila Durum (Go8)
4. Rahim Jamil @7 || 5. Wan Nor Liza (Dr.) (Gi9} 1. David afl J.7. Michael ORI Norzaila.A dnan (Go8)
6. Md. Shakrumizan Mohd Zain (G19) *Sudy Leave (PhD.) 3. Zura Siron (508
Research Assisiant 7. Nazri Marzuki G19) *3 = Salary Grade Research Assistani
1. Norizan Mohd Yassin (Gog) L Zulkifli Mat - ©9) | A dministrative Assistant I
2. Junaidok Al {GO9) “?e:;:;!;l}i_e;;ar ;f A}f‘sistam ; ihmaddg usj.;i;z ’ (699 1. Velautham Rengarathan  (Gos)
1. Mohd. Nor Hashim {Gid) . Aminuddin Ahina (Gog) L i
3. Hasnah Mohd. Joned cos) 4. Mohamad Rizal Zakaria (GOY; 2. Seriyatt Ismail G%)
Technician
J. Wan Ab. Holim Wan Yusof Gy | VHMCCHTHI July 1998)
Research Assistani
1. Seek Seu Gan (GO

© A
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ANNEX 13
Annual Budget Plan for NMC for Malaysian Fiscal Year 1996,1997, 1998 and 1999
(Million Malaysian Ringqit)
1996 1997 1998 1999

ltemn Requested Actual Requested Actual Requested Actua! Requested Allocated
1, Operational Budget 2.204 1.869 2.785 2.081 3.000 - 4.865 -
2, Capital Budget 8.570 6.000 98.500 - 18.660 -
3, R & D Budget 0.000 0.000 1.200

Total 11.774 92.985 12.500 23.525

Note: Malaysian fiscal year starts in January and ends in December.

6)
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ANNEX 14-1 Annual Work Pian for Japanese Fiscal Year 1998
CALENDAR YEAR 1938 [ 1999
JAPANESE FISCAL YEAR 1998
4 5 6 7 8 9 10 11 12 1 e 3

Japanese Side

1. Dispatch of Study Team '
(1) Consultation Team
(2) Consultation Team

2. Dispatch of Long-terrn Experts
(1) Chief Advisor
(2) Coordinator
(3) Length
(4) Electricity
(5) Pressure
(B} Vibration

a

3. Dispaich of Short-termn Experis
(1) Technology of Measurement & Error Evaluation in Inside Diameter
(2) Instaliation of CT/VT System
(3) Calibration & Testing of CTNVT
(4) Attenuation Catibration
(5) RF Reflection Coefficient Calibration
(6} Humidity Measurement Technology & Standards
(7) Vibration Calibration

4. Training of C/P in JAPAN
{1} AC Voltage Standard
(2) Pressure Standards and Measurement Technology
(3) Length Standards & Measurement Technology
(4) Observation

5. Provision of Machinery & Equipment

Malaysian Side
1. Building, Space and Facilities
2. Equipment and Machinery
3. Budgetary Allocation
4. Allocation of C/P & other stafis
5. Submission of the decuments

{1) A-1 Forms for experis (Forms to be submitted 3 month prior to dispatch)
{2) A-2,3 Forms for Counterpart Training in Japan {Forms to be submitted 3 month prior to training)
{3) A-4 Forms for the Equipment ’ l | } ‘
The Japanese fiscal year starts in April and ends in March
This schedule is subject to change in accordance with the progress of the Project. M



ANNEX 14-2

Plan of Machinery and Equipment

1998/10/2

Provided by the Japanese Side for Japanese Fiscal Year 1998

Estimated

Category tem Qty Cost (Yen) Remarks
Length Standard Scale Measurement Jig 1 450,000
Analog u Checker 1 400,000
Digital Thermometer 1 400,000
Pressure  Digital Pressure Gauge 1 850,000
Digital Pressure Gauge 1 830,000
Electrical AC Measurement Standard 1 8,000,000
Standard Capacitor 1 2,400,000
Standard Capacitor 1 3,800,000
Vacuum Thermometer 6 7,300,000
Humidity Sensor 3 800,000
Total 24,930,000
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ANNEX 15 Tentative Schedule of Implemention (TSI) for the Project
CALENDAR YEAR 1994 | 1995 [ 1096 | 1097 1998 1999 [2000
JAPANESE FISCAL YEAR 1994 1995 1996 1997 1908 1999
1 [ § |1 [0 |m I | m I |1 |m I | m I | m |

Term of Technical Cooperation
Japanese Side

1. Dispatch of Study Teamn
(1) Preliminary Study Team
{2) BExpert Study Team
(8) Implementation Study Team
(4) Consultation Team
(5) Consuitation Team
(6) Evaluaticn Team

2. Dispatch of Experts
(1) Long Term Experis
a) Chief Advisor
b) Coordinator
c) Length
d} Pressure
o) Electricity
) Vibration

(2) Short-term Experts

(Short-term experts on specific fields may be
i Il i | 1 L

dispatched, if necessary}
! 1 1 1

3. Training of C/P in JAPAN

(Appropriate

number of counterpart personnel may be acc

eptable annually)

4. Provision of Machinery & Equipmeant

Malaysian Side

1. Space and Facilities

2. Building and Land

3. Equipment and Machinery

4. Budgetary Allocation

5. Allocation of C/P & Other Siaffs

MNote :

)

1, Tha Japanese fiscal year starts in April and ends in March.
2, This schedule is subject to change in accordance with the progress of the Project.

3, Long-term experis may be changed during the cooperation period.
4, The tarm for the experts in the fislds of Pressure and Vibration may changed in accordance with the progress of the project.
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ANNEX 16

Map of New Site
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ANNEX 17 Listof the Attendants in the Meetings

The Japanese Side
1. Advisory Team

Ms.Kyoko Kuwajima

Dr. Yoshiaki Akimoto

Mr.Ken Nishibata
Mr. Kenji Shiraishi

Mr. Masaru Yokoo

Mr. Hironori Kimura

2. JICA Malaysia Office

Mr. Yoshihide Teranishi
Mr, Naofumi Yamamura

3. Japanese Experts to the Project

Dr1. Eiichi Sakuma

Mr. Michikazy Fukunaga
Mr. Yuko Sasada

Mr. Toshio Kato

(Leader)

Director,First Technical Cooperation Division,

Mining and Industrial Development Cooperation Department
Japan International Cooperation Agency

(Planning of Technical Cooperation)

Senior Officer of International Relations,
National Research Laboratory of Metrology,
Agency of Industrial Science and Techrology,
Ministry of International Trade and Industry

(Pressure standard)
(Vibration standard)

(Planning of Equipment and Training)
Coordinator,

International Cooperation Business,
Japan Quality Assurance Organization

(Project Management)

Staff,First Technical Cooperation Division

Mining and Industrial Development Cooperation Department,
Japan International Cooperation Agency

Deputy Resident Representative
Assistant Resident Representative

Chief Advisor
Project Coordinator
Length

Electricity

BN



The Malaysian Side

Dr.Mohd.Ariffin bin Hj.Aton
Dr.Mohd Yusoff Zakaria

Mr.Md Nor bin'Md Chik
Mr.Chen Sco Fatt

Mr.Abdul Rashid bin Zainal Abidiz
Mr.Mobd Zin bin Hashim
Dr.Mohd Nasir bin Zainal Abidin
Mr.Wan Abd, Malik Mohamed
Mr.Fadeli Hizam Shamsudin
Mr.Wan Aziz Wan Salleh

Ms.Siti Rahmah Abdul Karim
Dr.Wan Nor Liza Wan Mahadi
Mr.Nazri Marzuki
Mr.Shahrunizam Md. Zain
Mr.Yeoh Kew Huat

Mr.Eng Fook Eng

Ms.Seek Seu Gan

Ms.Hasnah Mohd. Joned

)

President and Chief Executive
SIRIM Berhad.

Vice President(Standards and quality)
SIRIM Berhad.

General Manager

National Measurement Centre
Manager

National Measurement Centre
Magnager

National Measurement Centre
Senior Researcher

National Measurement Centre
Senior Researcher

National Measurement Centre
Senior Researcher

National Measurement Centre
Researcher

Nationa] Measurement Centre
Researcher

National Measurement Centre
Researcher

National Measurement Centre
Researcher

National Measurement Centre
Researcher

National Measurement Centre
Researcher

National Measuremént Centre
Researcher

National Measurement Centre
Researcher

National Measurement Centre
Research Assistant

National Measurement Centre
Research Assistant

National Measurement Centre
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* To be purchased in 1998

> Comparator

! To be held Aug. 1998

NATIONAL METROLOGY CENTRE

Traceability chart for length measurement

Iniernational definition of the Melre]

BIPM

__________

Iodine-stabilised He-Ne laser (€ -------~=-==---

1

lodine Stabilised He-Ne laser
633nm, 543nm* 2 S

|

International
comparison ,

17/67/98

————— ¥ lodine-stabilised He-Ne laser

NRLM

14

Gauge block interferometer Laser interferometer D E—
(633nm,543nm*) {633nm)
Gauge block, grade 00 Std. long gauge Standard scale
0.5-300mm >300mm<im measuring
? system(633nm)
S — Single Axis Universal
M Machi D
; Block gauge grade 1 casuring Machine
Electronic i ,
> comparalor 4 Standard line scale
—f H shaped)
' siandard glass scale
Smc bar 500mm,250mm}
Std. pin Std. ring [ Autocollimator |+ 4
gauge gauge
T ;
Laser scan Inside diameter | | Polygon I Std. angle gauge Length
. . . comparaior
micromelter measuring m/c | | mirror
Precision
Stabilised Gauge Pin gauge %Hl}géGSauge Indexing | | Angle | |Plug gauge,Int.dia.sid.., Long gaunge line scale
Laser (633nm)| | block Max. 30mm (0.1-85mm) table gauge | | Bxt. dia. sid, tape, plug Block Low accuracy line
X : gauge,screw thread (>300mm<1m)} | Iscale and tape
Equipment submitted by customers

c:lengib\calpro\ tracel.ppt

1OAN  StkE

-

B¥HYFrLAH—14eHSF
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National
Primary Standards

Secondary
Standards

Working
Standards

Pressure
Measuring
insirumenis

Nov., 1997

NMC
Pressure
[ Length - Mass - Time |
{ ETL(¥apan) : NRLM (Japan) NIST (USA) LME (Frauce)
! i
N N
{Vacuum) -
97.12 SIRIM ’ SIRIM SIRIM l SIRIM 97.1
500kPa 170kPa/700kPa/7MPa| | 8MPa/40MPa 28MPa/138MPa | | S0MPa/500MPa | | 100MPa/300MPa
Gas-operated |7 Gas-operaled | Gas-operated Oil-operated Oil-operated Oil-operated
DWPG DWPG DWPG DWPG DWPG DWPG
L | l |
97 .6 l 97.8 97.6 976 97.6
McLeod 10kPa 200kPa 500kPa S0MPa
vacuunz] gauge ! [Gas-operated digital| | Gas-operated Gas-operated Oil-operated
(1107~ piston manometer DWPG DWPG DWPG
1x10°Pa) I
97.8 97.6 |
7.6 [ 13kpa 200kPa 4
Fortin Water Mercury Gas-operated Oil-operated :
baromeler | | manometer manomeler | |dead-weight pressure dead-weight pressure gauges i
[ | gauges i
Liquid
| manomelers
i
Vacuum gauges Liquid manomeiers Sphygmomanometers  Baromelers Pressure gauges Pressure transducers

{Note: The figures at the upper right of the boxes show the month when JICA equipment was delivered.)
Traceability of pressure measurements in SIRIM

User's pressure gauges




DC Voltage

Josephson Voltage Standard
V=nf/Ks, Ki=2e/h
1V,10V
Electronic DC Voltage Standard Standard Cells in Air Bath
1V, 1.018V, 10V 2 1.018V
A Primary Standard
Volt-Ratio Box L DC Voltmeter Secondary Standard

(Voltage Comparator)

Tertiary Standard

Calibrator DOC Volt,) Digital Voltmeter
DC Volt)
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AC Voltage

DC Voltage
Calibrator

Primary AC/DC Comparator

(Single junction thermal converter)

AC -DC COMPARISON SYSTEM

L

DCmV DVM

DC/AC
Selector Switch

AC Voltage
Calibrator

AC/DC
Comparator
(Under test)

DCmVDVM

Primary Standard

AC/DC Comparator

(Working Standard)

Secondary Standard

DCmVDVM

T

AC rm.s. Voltmeter
(Working Standard)

A

AC Voltage Calibrator

Tertiary Standard

%

AC Voltmeter

—109—



RESISTANCE

Quantum Hall Resistance
Ru)=Rk/i, Rk=hle?

T

Transfer Standard

DC Cryogenic

1000

»

2R

Current Comparator

Standard Resistor

1Q,100,100Q,1kQ,10k 0 Primary Standard
___________ A A —— e ——— — -
Secondary Standard
DC Current . A DC Current
Comparator Comparator
with Extender
Standard Resistor Standard Resistor

1mQ,10mO,100mQ,18

1 Q,1002,1000,1kQ,10kQ

F Y

A A

Standard Resistor
100k Q,1MQ,10MQ,100M Q

F 3 A

High Standard Resistor
1GQ,10GQ,100GQ,1TQ

______ —_— Y
Fy A A
Tertiary Standard
Calibrator DMM High Resistance
(Resistance Range) | | (Resistance Range) Meter

AR -Word b
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Traceability of Power

S| Units

21—

\\, DC Substitution

WW&M&WFME&W

Impedance REF Bolometer Mount
bt .zmimmmh ; : LR e R

POWER METERS [CF, EE]
Therm}stor Mounts, Pawer ?ensprs,

iz
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Traceability of Attenuation

ATTENUATION MEASUREMENT
Attenuators
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THE PROJECT
on THE

MEASUREMENT CENTRE
Of SIRIM (PHASE II)

i

NN

Japan International Cooperation Agency
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started in 1980s. This grant primarily undertaken by Japan International Cooperation Agency (JICA)

successfully implemented the JICA-SIRIM Metrology Project from December 1981 to December 1985. This
four-year project was in the fields of mass, length, volume, temperature and electricity where the technical assistance
was from National Research Laboratory of Japan (NRLM) and Electrotechnical Laboratory of Japan (ETL). This
project known as Phase [ JICA-SIRIM Project assisted SIRIM in the establishment of measurement standards,
improvement of measuring technologies and provision of calibration services in Malaysia.

J apan's development assistance in the form of bilateral grants (grant aid and technical cooperation) to SIRIM

In March 1996, Japan extended their technical assistance to SIRIM under the Project on the Measurement Centre of
SIRIM (Phase II). The main purpose of this project is to upgrade the existing functions of National Metrology Centre
as the Custodian of National Physical Standards. In addition, it also strengthens the base for the industrial developmen:
and further supports the increasingly advanced nature of the industrial activities in Malaysia.

 The Project On The Measurement Centre 0f SIR

Project Duration

4 years from March 1996 to February 2000

Project Location

National Metralogy Centre, Building 8, SIRIM Berhad
Objectives

To provide the technology transfer for the development and
dissemination of measurement technology in the fields of
length, pressure, electrical and vibration from the Japanese
experts to the Malaysian counterparts. This is to ensure the
wide expansion, dissemination and application of
measurement technology and the improvement of

measurement standards.

Project Schedule (April 1996 - July 1998)

JAPAN MALAYSIA
Project Members Chief Advisor (1) Rescarcher (14)
Caoordinator (4] Assistant Researcher (3)
Length Expert 0]

Electricity Expert I
Pressure Expert 1)
Vibration Expert [45}

Short Term Experts Length (3)
Electricity 7
Pressure @)
Vibration 2)
Counterpart Training Observation fe3)
. . in Japan Length 1)
Technical Assistance Elecisicity ®
Vibration [6Y]
At the initial stage, JICA's long-term experts and Provision of machinery ~ The provision up to May 1998
. d th and equipment. was Yen 316 million and the
SIRIM's counterparts planned and programmed the measuroment capabilities of NMC
project schedule. Thanks to their endeavours, the in the fields of length, pressure,
hani f h . . | . dul electrical and vibration
mechanism lor the project impiementation was duly have been upgraded.
accomplished.
Provision of land, facility Under the 7th Malaysian Plan
JICA also dispatched short-term experts in the areas of and equipment about RME5 million has been

allocated for the upgrading of NMC.
out of which RM35 millien is for
AC/DC thermal transfer standards, length, pressure and acquiring of new land and building.

electrical namely rf & microwave, power & energy and

vibration where they carried out hands-on training in
order to accelerate the technology transfer.
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Highlights of the contribution of the
JICA Project

The JICA project has contributed to the upgrading of the
technical knowledge and measurement techniques of the staff
members of NMC. The counterparts gained new knowledge
and developed refined practical skills. The measurement
standards and equipment provided under the project
complemented the existing facilities in NMC.

The documents and reports prepared by the experts and the
counterparts have contributed towards fulfilling the
documentation requirements for both ISO 9000 and ISO
Guide 25 quality systems.

The technical guidance and training provided to the
counterparts has enhanced the confidence and capability of
the felds involved in the project in maintaining the standards
of international accuracy level as well as participating in
international comparison of standards.

Length

The Line Scale Measuring Machine (SOKKIA) which is
equipped with a frequency-stabilised He-INe laser
interferometer system has improved NMC's measurement
capability of precision line scales to an accuracy of £0.9 um
for a length up to 800 mm. Using this measuring equipment,
NMC successfully participated in the APMP intercomparison
of line scale.

In addition to this, the measurement capabilities for pin and
ring gauge measurements, angle gauge measurement and
gauge block measurements have been upgraded.

Pressure

The significant upgrading of rhe technical knowledge and
skills of the counterpart in pressure measurement is in the
deadweight pressure balance measurements up to 100 MPa
using cross-floating method. The pressure laboratory has
successfully completed the APMP comparison and the
preliminary analysis of NMC measurement results indicated
excellent repeatability and close agreement of the NMC
pressure standards value.

Vibration

In November 1997, the project has accomplished one of its
missions in establishing the Primary Vibration Calibration
System by absolute calibration using laser interferometry.
The frequency range of the system is from 5 Hz to 25 kHz.
Through this project too, the frequency calibration
capabilities for standard accelerometer was upgraded from
159.2 Hz to 10 kHz and the system provides provision for
calibrating the charge amplifier.

The vibration laboratory has successfully participated in the
APMP comparison in 1997 for voltage sensitivity and the
excellent results indicated a difference of 0.5% from NRLM's
values. The comparison with NRLM for charge sensitivity
measurement is in progress.

Electricity

Electrical Metrology Section in the scope of cooperation,
specifically ac voltage, power, energy, radio frequency (RF)
and microwave are now well-equipped with high accuracy
measuring standards and comparators. The provision of fully
automarted comparators has helped to alleviate the lengthy
and manual-based measurement operations.

In terms of International Recognition of Standards of
Measurement, the Electrical laboratory has successfully
participated in the APMP comparison with NML, Australia
in the field of electrical resistance in 1998. Preliminary
analysis of the measurement results by NMC indicated
excellent repeatablility and close agreement with those
Standard values of NML, Australia. As at the national home
front, in 1998 the power and energy laboratory has succeeded
in accomplishing the interlaboratory comparison for the
3-phase energy meter by Automatic Energy Comparison
Using Absolute Technique.
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SCOPE OF WORK

ot AR

The technology transfer provided by the JICA project have
upgraded the capacity of the National Metrology Centre in

———

the scope of cooperation mentioned below:

Length Measurement -

#Standard-scale
»Gauge block
*Dimensional gauge

Pressure measurement

*Absolute pressure

*Gauge pressure ' . ) BENEFITS

*Low and vacuum pressure
] i, ‘ : S ~ . -*Contribute to the upgrading of the technical knowledge and

measurement technology of the NMC staff

: Electrical measurement -~

s DC resistance . o 'Enhance techmcal competence of the staff a.nd
«AC/DC voltage : measurement capabl.hty of NMC

* Microwave power, Attenuation & Reflection Coefflcxent : :

s Power and energy i

#Current Transformer/ Voltage Transformer (CT/VT ) B

Vibration measurement

#Primary Vibration Calibration System ' The .a.551stance from the Japanese Government in developmg

the National Metrology Centre sinee 1981 has proven
successful. It helps in establishing the international

The transfer of technology is achieved through lectures and recognition of the NI¥IC's measurement capabilities and the
training provided by the long-term experts as well as the provision of calibration services to the Malaysian industries.
short term experts. The Malaysian counterparts also

participated in the technical presentation of their specialised Our most sincere thanks and highest appreciation is hereby
Reld as part of the project. expressed to the Japanese Government for all the assistance

and cooperation it has rendered to NMC, SIRIM Berhad. It
is hoped that our cooperation and relationship will be

nnTEonnt strengthened over time.
METRQEQGY For further information, please contact :
GE“TRE,. General Manager

National Metrology Centre
Building 8

Tel : 603 - 556 7834

Fax : 603 - 556 7841

e-mail : nme@sirim.my

Chief Advisor
JICA - SIRIM
Measurement Centre Project
Building 8
Tel : 603 - 556 7837
Fax : 603 - 556 7838
SiRIM Berhad
{ Company No. 367474 -V )
L, Persiaran Data' Menteri
P O. Box 7035, Section 2
40911 Shah Alam

© MALAYSIA

Tek: 603 - 569 2601

Hotline: 603 - 550 3535

Fax: 603 - 550 8095

htp/fwww.sinm.my
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