METROLOGY NEWS
News and Updates from the National Metrology Laboratory

Worlds of
Potential

Studying Voltage Sags in
Personal Computers

116-MG-125-08-2012:GN
PP 10002/05/2010(024916)

Dec 2012 Issue

• Harmonising Legal
Metrology in ASEAN
• Traceability of Rice
Moisture Measurement
• Bilateral Comparison
Between Malaysia and
Thailand

CONTENTS

Strengthening our Role as the National
Measurement Standards Laboratory

T

here is no doubt that the National Measurement
Standards Laboratory (NMSL) has successfully
established the national reference for Physical
Standards in Malaysia.

While the NMSL is internationally recognised and
accepted through the publication of its calibration and
measurement capabilities in the Key Comparisons
Database, research activities that are released to and
reported in mainstream journals associated with
metrology will further strengthen its role.
The NMSL undertakes programmes and projects that
are focused on research, development and innovation.
The involvement of staff in the research activities does
not only fulfill the stated NMSL function (Clause 10 (d)
of the National Measurement System Act 2007), which
is `to carry out research and to develop measurement
technology and measurement standards,’ but to also
enrich knowledge in preparation for challenging global
trends, especially those focusing on quality of life.

Therefore, NMSL staff members are not only
encouraged to pursue their studies in local universities
but to also engage in collaborative research work with
peers from other international National Metrology
Institutes. As of now, we are beginning to reap the
results of our research.
In this issue of our newsletter, Metrology News, we
present some projects that are starting to bear fruit.
These include technical papers that have been presented
at various international conferences in the past year as
well as this issue's cover story, a study to determine the
sensitivity of personal computers to voltage sags.
We hope that you will find these articles to be
informative and interesting. Happy reading!
Abdul Rashid Zainal Abidin
Senior General Manager
National Metrology Laboratory, SIRIM Berhad
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NEWS & EVENTS

Towards Harmonised Legal Metrology in ASEAN
Realising the ASEAN Economic Community Through Legal Metrology

T

he Association of Southeast Asian Nations
(ASEAN) was established on 8 August, 1967 in
Bangkok, Thailand under the ASEAN Declaration
(Bangkok Declaration).

to be tackled in the right manner towards facilitating
the removal of technical barriers to trade and hence
contribute to the realisation of the ASEAN Economic
Community by 2015.

To date, ASEAN comprises 10 member states i.e.
Brunei Darussalam, Cambodia, Indonesia, Lao PDR
(Laos), Malaysia, Myanmar, the Philippines, Singapore,
Thailand and Vietnam.

Two bodies represent Malaysia: the Enforcement
Division, Ministry of Domestic Trade, Cooperative and
Consumerism (MDTCC) and the National Metrology
Laboratory, SIRIM Berhad (NML-SIRIM), which is
appointed as the National Measurement Standards
Laboratory (NMSL) under the National Measurement
System Act 2007 (Act 675).

ASEAN’s aims are to accelerate the region’s economic
growth, social progress and cultural development via
joint endeavours in the spirit of equality and partnership;
to promote regional peace and stability; and to promote
active collaboration and mutual assistance in economic,
social, cultural, technical, scientific and administrative
fields.
Recognising that a harmonised conformity assessment
process is critical in facilitating and liberalising trade
and investment in the region, ASEAN, through the
ASEAN Consultative Committee on Standards and
Quality (ACCSQ) has endeavoured to harmonise
national standards with relevant international standards
and implement mutual recognition arrangements on
conformity assessment to achieve its end goal of “One
Standard, One Test, and Accepted Everywhere.” Legal
Metrology was identified as a key element, one that is

The NMSL, as the Custodian of Weights and
Measures under the Weights and Measure Act 1972
(Act 71), plays a very active role in contributing ideas
and experiences towards the success of work plans and
projects carried out by the ACCSQ Working Group on
Legal Metrology (ACCSQ-WG 3). The ACCSQ-WG 3
has been chaired by Malaysia since 2009.
The full implementation of the agreed guidelines/
common requirements by all member states will assist
ASEAN’s Legal Metrology authorities to ensure better
consumer protection, improved social benefits and at
the same time, assist the ASEAN industry to reduce
business costs while gaining better market access for
products in local, regional and international markets. 

International Conferences and Symposiums
Abstracts of Technical Papers Presented
Ring Method for Hydrometer Calibration

Presented at XX IMEKO World Congress, BEXCO,
Busan, Korea, 9-14 September 2012 by Fazrul Mohd
Nor.

T

he Ring Method for hydrometer calibration offers
a simple yet effective means of hydrometer
calibration comparable to the performance of other
calibration methods.

This work focuses on a ring method experimental
setup for calibrating hydrometers. It uses a suitable
dimension of ring to sink hydrometers in standard
liquid, which is traceable to solid density determined
by the hydrostatic weighing method. The surface
tension of standard liquid density is measured by a
Tensiometer comprising balance and a Wilhelmy plate.
The calibration results show that the range expands

from 0.600 g/ml up to 1.000 g/ml, with 0.0002 g/ml of
uncertainty.
As theoretical calculations were developed and tested
with experimental data, the ring method experimental
setup and procedure was found to be much more
accurate, simpler and cheaper. It also has the advantage
of not employing any harmful chemicals. 
Metrology News
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Performance of a single pass air base photovoltaic/
thermal solar collector with and without hexagonal
honeycomb heat exchanger
Presented at the World Renewable Energy Forum,
Denver, Colorado, 13-17 May 2012, by F. Hussain.

T

his study was focused on the performance of a single
pass air base photovoltaic/thermal solar collector
with hexagonal honeycomb heat exchanger. It is a
combination of photovoltaic panel (PV) and solar
thermal components capable of producing both electrical
and thermal energy simultaneously in one integrated
system.
A commercially available monocrystalline silicon PV
module was used to produce the electrical energy. As for
thermal components, five pieces of corrugated aluminum
sheet were joined to fabricate a hexagonal honeycomb
heat exchanger.
The honeycomb was installed horizontally into the
channel located at the back of the PV module in order
to enhance the system’s thermal efficiency. Air, as
the heat removing fluid, was made to flow through the
honeycomb.
The system was tested with and without the
honeycomb using a solar simulator with irradiance of
828 W/m2 and a mass flow rate spanning from 0.02 kg/s
to 0.13 kg/s.
When the results for both systems were evaluated,
it was observed that the aluminum honeycomb heat
exchanger was capable of enhancing the thermal
efficiency of the system efficiently. It was also found
that at a mass flow rate of 0.11 kg/s, the thermal
efficiencies of the system with and without the
honeycomb were 87% and 27%, respectively. The
electrical efficiency of the PV module remained almost
the same for both systems.
The advantages of the design are its simplicity and
compactness, which enables it to be easily implemented
in the manufacturing process. This design is also worth
further investigation as a solar drying system. 
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Metrology For Climate Change – From Air Pollution
To Global Warming
Presented at the 10th APMP/TCQM Gas Analysis
Working Group Workshop, Seoul, Korea, 21-25 May
2012, by Hisam Sumiry

A

mong the NML’s on-going in-house projects is
monitoring the air content around the complex.
Suspected air contaminants such as ammonia or
chlorine were trapped and collected using two
sampling methods: Passive and Ambient Air Sampling.
For passive sampling, a SPME fiber was used to
collect and concentrate air contaminants and to transfer
them to a gas chromatograph for analysis. For ambient
air sampling, tools such as Tedlar bags, canisters and gas
sampling bulbs were used. The air contaminants were
trapped inside the sampling medium, transferred to a
tight syringe and then analysed using GC-MSD and GCECD.
In addition, NML is looking into utilising a possible
air sampling method practiced by the Malaysian Rubber
Institute (RRIM) to test air contaminants. As a result,
the NML is expected to continuously collaborate and
cooperate technically with the RRIM on air monitoring
activities.
NML Metrologist En. Mohamad Fauzi Ahmad is
working on a research project on the hydrogenation of
Carbon Monoxide into oil & gas, where hazardous gas
will finally be converted into useful products. Other
contributions to the Malaysian public include gas
analysis services provided for CO and CO2 gases using
Gas Chromatograph. The NML Chemical Metrology
Section is currently developing the national facility for
the preparation of Primary Reference Gas Mixtures.
In the future, NML will collaborate and cooperate with
the Malaysian Meteorological Department (MMD) on
research activities relating to accurate emission levels
and baseline measurements, as well as the comparability
of GHG emissions measurements in line with worldwide
National Metrology Institutes (NMI) programmes to
support the Global Monitoring Programme. 

KNOWLEDGE TRANSFER

Understanding Moisture Content in Rice
Asia Pacific Legal Metrology Forum (APLMF) Training Course on the
Traceability of Rice Moisture Measurement
Written by Haslina Abdul Kadir

T

he moisture content of rice is important both for
measuring the quality of rice and to facilitate fair
trade as paddy and rice prices are usually based
on their quality and weight. Moisture content also
determines the stability of rice during long-term storage.
The moisture content in rice and paddy is measured
using a moisture meter, which is controlled by the legal
metrology authority of the respective economies that
produce or export cereal grains.
In light of the importance of this issue, APLMF
conducted a training course on Traceability in Rice
Moisture Measurement from 28 May to 1 June, 2012 at
the Directorate of Metrology Bandung in Indonesia. Six
participants in Malaysia, comprising one representative
from the National Metrology Laboratory, two from
KPDNKK and three from Metrology Corporation
Malaysia were in attendance. Training sessions
emphasised the basic understanding of rice moisture
measurement, methods and procedures, an outline of
international standards and legal recommendations,
the establishment of traceability for rice moisture
measurements for each country and uncertainty analysis
of rice moisture measurements.
Moisture content (MC) is defined as the loss in mass
undergone by a product under experimental conditions.
The MC of rice is determined by the loss of mass from
the oven-drying method, also known as the reference
method. At the training session, the reference method
followed ISO 712 procedures (Cereals and cereal
products - Determination of moisture content - Routine
reference method). Via this method, grain samples

are weighed before and after drying in the oven at a
temperature of 130 ºC for two hours.
Moisture content is expressed as a percentage by the
mass of the grain and is calculated using the following
equations:
Without pre-conditioning (for grain moisture not more
than 15% and not less than 9%)

With pre-conditioning (for grain moisture more than
15% and less than 9%)

MC = Moisture content expressed as percentage
ma = mass of the empty dish, g
mb = mass of the test portions, g
mc = mass of the test portions after drying, g
md = mass of test portions before pre-conditioning
me = mass of test portions after pre-conditioning
The calibration curve of moisture meters is plotted
to compare the measurement of the moisture meter and
reference method for the same sample. Tests are carried
out conforming to the ISO 7700/1 standard. 
Metrology News
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IN THE LAB

Figure 1: Actual experimental setup for PC testing

Voltage Acceptability Curves for

Personal Computers

A study to determine the effect of voltage sags on personal computers
Written by Nazri Marzuki, Azah Mohamed and Hussain Shareef, Faculty of Engineering and Build Environment, Universiti
Kebangsaan Malaysia

S

tandards relating to a personal computer’s (PC)
sensitivity to voltage sags (brief reductions in
voltage) were first established by the Computer
Business Equipment Manufacturer Association
(CBEMA) in the late 1970s and then revised by the
Information Technology Industry Council (ITIC) in 1995
(Soward et al. 2000).
The latest voltage acceptability standard is known
as SEMI F47, issued by Semiconductor Equipment
and Materials International (SEMI) in 2000 to satisfy
the minimum voltage sag ride-through capability for
equipment used in the semiconductor industry (SEMI
F47 2000).
Equipment sensitivity to voltage sags can be presented
in the form of voltage acceptability curves, which are
also known as sensitivity curves. These curves have
two limbs - the upper and lower. The lower limb is
associated to an undervoltage condition, where the
equipment may suffer a significant interruption in
function. Obviously, different loads possess different
6
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power acceptability characteristics (Heydt & Jewell
1998). For example, simple incandescent lighting loads
may have a very loose criterion for acceptability while
sensitive computer controls may have a much more
restrictive criterion, which is why they must be specially
designed. Therefore, the difficulty in the selection of a
single suitable criterion is made complicated by the
many possible load types.
To overcome these limitations and extend the
applicability of voltage tolerance curves to different
equipment, Kyei et al. (2002) developed CBEMAlike curves by simulating and identifying different
malfunction standards for various load types such as a
DC voltage standard for rectifier loads, a speed standard
for motor loads and a force standard for magnetic
contactors. This paper presents the development of
voltage acceptability curves for PCs. It is derived from
the mathematical representation of a PC’s DC link
voltage switch mode power supply (SMPS) during
voltage sags and a predefined malfunction criterion
called the PC standard.

IN THE LAB

The Experiment
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An important implication when using the concept of
‘standards’ to design voltage acceptability curves is
the various processes to represent. The standard for a
PC may be said to be based on its malfunction criteria,
where the operation of a PC is considered unacceptable.
In order to obtain the PC standard and construct a
voltage acceptability curve, the stored DC link voltage
waveforms are first normalised and plotted to derive
the mathematical equivalent of the actual DC link
variations. Fig. 2 shows the normalised DC bus voltage
waveform experienced by the PC’s SMPS during a
severe voltage sag, with 5% of voltage remaining and
lasting for 20 cycles.
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The testing methodology is generally based on
guidelines by Djokic et al. (2005) and Saksena et al.
(2005). The setup (Fig. 1) comprises a sag generator, the
equipment under test (EUT), a data acquisition system
and a computer to analyse the signals.
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Figure 2: PC rectifier output variations during voltage sag

From the figure, the locus of the DC link voltage for
PC can be represented as a double exponential in the
form of Eqn. (1). If the PC standard is set to 0.50 p.u.,
where it malfunctions according to the experiment, the
crossing points of the corresponding curve with the
stated conditions and the other points in Fig. 2 can be
used to determine the values of the constants A, a and
b in Eqn. (1) by solving a set of nonlinear equations
iteratively.
Vdc(t)=Vend+Ae-at+(1-Vend-A)e-bt
By substituting the values of the constants A, a and
b in Eqn. (1), the DC link voltage during a sag for the
tested PC can be represented as:
Vdc(t)=Vend+36.96e-4.490t+(1-Vend-39.96)e-4.463t
The expression given in Eqn. (2) is also plotted in Fig.
2. Note that it is possible to approximately represent the
actual waveform obtained from the experiments with
Eqn. (2).
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Figure 3: Comparison of designed and experimental voltage
acceptability curves of tested PC

Finally, the equation of the voltage acceptability curve
for the PC can be approximately given with:

By plotting Eqn. (3), the designed voltage
acceptability curve of a PC for a standard greater than
0.50 p.u are presented in Fig. 3 as typical CBEMA-like
curves. The upper region of these curves represents the
proper operation region while the lower region indicates
an unacceptable region for a PC’s operation. Here
again, the developed curve overlaps the immunity curve
obtained from the experiment for comparison.
From the designed voltage acceptability curves shown
in Fig. 3, we can see that the voltage acceptability
curves for PCs can be designed approximately to
represent the actual performance of a PC during a
voltage sag. However, the accuracy of the approximate
curve depends on the closeness of the DC link voltage
obtained from the experiment and its equivalent
representation given by Eqn. (2) as shown in Fig. 2. The
advantage of using the designed curve is that the curve
can be adjusted to obtain a more stringent PC standard.
Conclusion
This was an experimental study to determine the
effects of voltage sags on personal computers. By
observing the variations in the DC link voltage, it is
possible to conclude that the DC voltage decreases
exponentially during a voltage sag and can be
represented as a double exponential time-varying
function. However, this exponential decay of voltage
output depends on the electronic components of the
SMPS used in the PC as a power supply.
This paper also introduced a PC standard for PC loads.
Based on the mathematical representation of the DC link
voltage variation of the SMPS, it is possible to develop
voltage acceptability curves to show the sensitivity
of PCs to voltage sags. The developed curves were
compared with the curves obtained from the experiments
and found to have similar results. 
Metrology News
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INTERNATIONAL COOPERATION

NML-SIRIM Malaysia and NIMT-Thailand

Bilateral Comparison
T

o ensure a high degree of accuracy and reliability in
laboratory results, metrology organisations conduct
both internal verification by use of reference
materials and external verification through interlaboratory comparison.

NML-SIRIM Malaysia and NIMT-Thailand have been
engaged in bilateral comparison activities, following the
7th Senior Officials Meeting of Thailand and Malaysian
Science and Technology Cooperation on 29 October,
2010, in which metrology was identified as a key
component for cooperation activities.
Since then, follow-up discussions between experts
from NML-SIRIM and NIMT-Thailand have identified
several parameters in the field of electrical, mechanical,
thermophysical, flow and chemistry for comparison. The
selected parameters comprise resistance, pressure, mass,
chemistry, temperature, humidity and volume.
Mutual Benefits of Bilateral Comparison
Under the metrology component defined at the
Senior Officials Meeting in 2010, both parties agreed
to conduct bilateral comparisons in several key areas.
The comparisons served to enhance junior metrologist
competency in carrying out comparison programmes,
upgrade measurement skills, ensure both countries gain
international acceptance and to correctly and accurately
disseminate measurement traceability in their respective
fields.
The bilateral comparisons made to date include
pH measurement, resistance standards, standard
flasks, mseasuring cylinders, and humidity sensors.
Comparisons are still in progress.
Once the comparisons are completed, results and
recommended methodologies for future improvement
will be discussed at a seminar.
Inter-Comparison on pH Measurement
The pH buffer solutions prepared for the intercomparison on pH measurement are pH 4.01, pH 6.86
and pH 9.18.
The inter-comparison was carried out successfully
with guidance, especially from Ms. Nongluck, Ms.
Patumporn and Mr. Thawatchai.
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Resistance standards at 1 kΩ using quantised Hall
resistance standards
Resistance is one of the most important measurements
of the modern electrical calibration laboratory; it is the
cornerstone of metrology. The inter-comparison of the
resistance standards helps both laboratories to ensure the
precision, stability and accuracy of measurements for
the 1kΩ standard.
Standard Flask 1000 mL and Standard Measuring
Cylinder 500 mL
Standard
flasks
and
measuring
cylinders
were compared by both
laboratories. They are used
extensively to determine
the volume of various
liquids. These flasks and
cylinders are crucial to the
foods, beverages, chemical
and petroleum industries,
and medical and scientific
fields.
Standard flasks and standard measuring cyliners are
also widely used by MTDCC officers to verify volume
for trade.
Humidity Sensors in the Range of 30 %rh to 90 %rh
at a Nominal Temperature of 23 °C
Temperature
and
Humidity
Transmitters
from both laboratories
were used during the
comparison. They were
calibrated for a range
of
relative
humidity
(%rh) values for a given
temperature value, with
ranges from 30 %rh to
90 %rh at a nominal
temperature of 23 °C.
Temperature and humidity measurement is important
in various industries such as food processing,
agriculture, textiles, woodworking, electronics and
building construction. 

