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Observance of IP Protection in an Installation
Systems used industrially are exposed to special stress and
for safety reasons must be protected from external influences.
Dust, dirt and water are environmental influences that must

Good Practice in Installation
What guarantees the adherence to the IP (Ingress Protection) rating?  Security is only guaranteed by type-tested,

matching systems!  Only coordinated systems assure safety.

2. Cable entry and box : hole diameter of cable entry and knockouts of box must match.

4. Observance of torque values of box wall and cable gland respectively.

5. Sealing of wall mounting in interior of box with sealing caps.

6. Insert cable with strain relief.

not present a problem for a product used for industrial
purposes.

IP protection and standards define the properties which a product must
ensure in respect of contact, dust and water protection.

What steps are necessary to combine individual products in a safe system?

1. All components of a system must assure the same IP rating.

3. Cable entry and cable: sealing areas must match.

Right  Wrong  X Right  Wrong  X

ST Circular: No. 1 Year 2008
The Energy Commission (ST) has issued a circular on the use of Malaysian Standards on Electrical Installations of Buildings
as guidelines in electrical installation for Peninsular Malaysia and Sabah.  The circular took effect from 13th March 2008. 
The standards are:

(i) MS IEC 60364, Electrical Installations of Buildings (RM 690)
(ii) MS 1936: 2006, Electrical Installations of Buildings – Guide to MS IEC 60364 (RM 100)
(iii) MS 1979: 2007, Electrical Installations of Buildings – Code of Practice (RM 20)

The above standards can be purchased online at www.msonline.sirim.my or at SIRIM Berhad, Information Resource Section,
Block 1, SIRIM Complex, Shah Alam, Tel: 603-5544 6118 / 6102.

MS IEC 60364 Electrical Installations of Buildings is a total adoption of IEC 60364.  The standards contain rules and
guidelines for the design and erection of electrical installations of buildings so as to provide safety and proper functioning
of the use intended.  MS IEC 60364 will be used to replace BS 7671: 1992 (previously IEE Wiring Regulations 16th
Edition).  Generally BS 7671:1992 meets the minimum standard of MS IEC 60364.

To make MS IEC 60364 user friendly to all electrical practitioners, the guide to MS IEC 60364 (MS 1936: 2006) has been
developed.  The guide focuses on Malaysian industrial norms, prevailing practices, and the requirements of the relevant act
and regulations. 

Code of Practice (COP), MS 1979: 2007 containing good engineering practice was subsequently developed to be used by
consumers in Malaysia to ensure that domestic and residential installations are safe and meet the requirements of the act
and regulation.
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Introduction

Instantaneous Water Heater is a popular
electrical appliance in Malaysia, millions
of units have been installed in Malaysian

homes, and it is estimated more than 300,000
units were being installed in year 2007 alone.
Almost all of them are used as direct shower
heater.

The functional modules of an electric
instantaneous water heater in South East
Asia’s design usually comprise a heating
element that heats up the water passing
through the heating container, a flow sensing
device that turns on the heating element only
when sufficient water is passing through, a
power control device that controls the heating
element’s output power, and a tap that controls
the water flow rate.

To comply with safety regulations, it should
also incorporate several safety devices,
including thermal protection devices.

Risk of Scalding
The outlet water temperature from a hand
shower is derived from the function of an
inlet water temperature, power, and flow
rate, as shown in the simplified equation:
Temperature Rise °C = kW  / (Flow rate in
l/m   X   0.076), the higher the power, or the
lower the flow rate, increases the shower
temperature. Also, if the inlet water
temperature increases, the shower
temperature will be increased
proportionally.

The current MS standard limits the maximum
shower temperature to 55°C, being at full
power and at a minimum flow whereby the
heater can operate. This protects the user from
being scalded. However, this is based on a
constant flow and at an inlet water temperature
of 25 +/- 5 °C.

In many events in Malaysia the inlet water
temperature can be much higher, due to
reasons such as metal cistern tank / metal
water filter / metal water piping that is exposed
to sun light, flow sensor being activated at a
much lower flow (which is quite common),
or just simply hot weather. In such event, the
maximum shower temperature would be
increased proportionally and could be
overshot up to 70 °C.

Furthermore, after the water tap is being shut
off, the residual heat in the element will push
the remaining water in the heating container
to a higher temperature, thus when the tap is
turned on again shortly after shut off, the
shower water could have a very high
temperature for the initial few seconds.

Summary
When designed, manufactured, and used
correctly, an Instantaneous Water Heater is a
very reliable appliance. Care should be taken
when choosing and using it as a shower heater:

1) Ensure the appliance incorporates 2 levels
of Thermal Protections, one to protect from
scalding and another one to protect from
Dry-burn Failure. (More than half of the
older installed units and possibly some new
units in the market have only either one of
the Thermal Protections).

2) When using the shower heater, always test
the water temperature by hand during
starting and re-starting, and if necessary,
perform adjustments accordingly. This is
especially important during the showering
of young children and the elderly as their
skin are more sensitive to extreme
temperatures.

Thermal Safety of Instantaneous
Water Heaters

By Tee Tone Vei, Thermo Hygro Consultants Sdn Bhd.

Severe Scalds in Seconds
It takes only a few seconds for a severe scald to
occur. According to the information published
by Child Accident Prevention Trust in UK,
healthy adult skin requires 30 seconds of
exposure to water at 54°C – 55°C before third-
degree burning occurs, but only 5 seconds at
60°C and less than one second at 70°C.
However, the skin of children and the elderly
are even more sensitive to extreme temperatures.

It is therefore important to have a Thermal
Protection Device incorporated to prevent
scalding, rather than relying on the flow sensor
alone. The device could be ranging from a
digital temperature control to a mechanical
Temperature Limiter (some referred to as
Thermostat, usually self-resetting), usually the
protection temperature is set in between 42°C
to 52°C.

Risk of Fire and Electrocution
Most of the heating element used in
instantaneous water heater can only survive if it
is immersed in water. In the event of a
malfunction in the control circuit or flow sensing
device, the heating element may be energized
even if there is no water flowing through.

When such event happens, the remaining
water in the container will be heated up very
quickly and may boil within a few seconds.
Even if the Thermal Protection Device as
described earlier is activated and cuts the
heating element out when it is overheated, but
since it is usually a self-resetting type, the
heating element will be switched on again
when the water in the container has been
cooled off. Each of these cycles will take some
water off, either through evaporation or escape
through the outlet, until the container is totally
dried out, and thus cause Dry-Burn Failure.

Dry-Burn Failure poses serious safety risks.
Picture 1 & 2 below show a badly burned
plastic container, and thus poses fire hazard.
Picture 3 shows a punctured heating element’s
protection sheath, and thus allowing water to
be in contact with electrical live. In all

scenarios above, when an unaware user turns
on the tap, water may leak to other parts of
the internal circuit and this risks electrocution.

There are a number of dry-burned cases that
had happened in the market. In view of this,
SIRIM and Suruhanjaya Tenaga had
emphasised to all Malaysian manufacturers
in July 2007 the importance of incorporating
a safety Thermo-Cut out to prevent Dry-Burn
failure, in addition to the Thermal Protection
Device that prevents scalding.  This Thermo-
Cutout should be Non-Self-Resetting so that
the user cannot continue to operate the
malfunction appliance, and it should cut off
all parts of the internal circuits.

Mr Tee Tone Vei is the Principle Consultant in
Thermo Hygro Consultants Sdn Bhd, a design
and consultancy firm specialised in electrical
heating appliances R&D, mainly dealing with
international projects. He is also a member of
the Technical Committee and Chairman of
Heating Appliance Working Group for SIRIM
and Department of Standards Malaysia in
Safety of Household and Electrical Appliances
for MS and IEC standards.
He can be reached at: teetv@thermohygro.com

Picture 1 - A burnt plastic
container that has been caused
by “Dry-Burn Failure”.

Picture 2 - A dissected
plastic container that shows
the failed heating element.

Picture 3 - A punctured
heating element protection
sheath.
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Bimetal Lug & Link
Size: 16mm2 to 630mm2

Tested to IEC 1238-1:1998

CK-10
1.5 to 10mm2

CH-630 Hydraulic
Indent Tool

Al. Ferrule & Bimetal

300mm2 to 630mm2

CH-240 Hydraulic
Indent Tool

Al. Ferrule & Bimetal

16mm2 to 240mm2 CK-16
1.5 to 16mm2

CP-630 Foot/Hand Pump
Max. Pressure:

 700Bar/10,000p.s.i
1HP-EP Electric Pump

Max. Pressure:

700Bar/10,000p.s.iBC-150 Bar Cutter
Max. 10mm (thickness)

Max. 150mm (width)

BB-150 Bar Bender
Max. 150mm (width)

HC-52 Hole Cutter
Dies: 16.8mm – 52mm

HP-20 Hole Puncher
Dies: 10.5, 13.5.

17.5 & 20.5mm

CC-630 Cable Cutter
Up to 630mm2 Cu/Al

Stranded Cable
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A GOOD ELECTRICAL CONNECTION BEGINS WITH THE CONNECTOR

Malaysian Standard
MS 1540:2002

SPECIFICATION FOR THE MATERIAL, MARKING AND DIMENSIONS OF CRIMP TYPE CABLE LUGS
FOR USE WITH COPPER CONDUCTORS IN LOW VOLTAGE APPLICATIONS

Importance of using Cable Lug compliant with MS 1540:2002

• To prevent joints and terminations from overheating which will cause power loss and even high risk to fire
• To prevent inferior, sub-standard and questionable quality cable lugs to be used in the electrical installation

• To have standardized cable lugs to suite the crimping die

• Suitable for cable compliant with IEC 228

‘C’Clamp
Model: U-T44 to U-T450

Cable Lug & Cable Link
Sizes: 1.5mm2 to 1,000mm2

MCCB Bimetal & Cable Lug
For MCCB

CP-1000 Hydraulic
Crimping Head

Dies: 500mm2 to 1,000mm2
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Tel : 603-51611010, 51611129  Fax: 603-51611869
E-mail: taian@taianjaya.com



TEEAM 52nd  ISSUE

Conducting an energy audit is an art by
itself. In Albert Thurman’s Handbook
of Energy Audits, he quotes in his own

words,

“The Energy audit serves to identify all of the
energy streams into a facility and to quantify
energy use according to discrete functions.

An energy audit may be considered as similar
to the monthly closing statement of an
accounting system. One series of entries consists
of amounts of energy which were consumed
during the month in the form of electricity, gas
fuel, oil, steam and the second series lists how
the energy was used: how much for lighting, in
air conditioning, in heating, in process, etc. The
energy audit process must be carried out
accurately enough to identify and quantify the
energy and cost savings that are likely to be
realised through investment in an energy savings
measure.”

In simpler terms, energy audits can be
summarised as a systematic search for energy
conservation opportunities.

Energy Audits & Relationship
With Energy Management
In fact, energy auditing is listed as one of the
required components to achieve excellence in
energy management as seen below:-

• Top Management Commitment

• Energy Management System and Policy

• Establishment of Energy

• Management Team (EMT)

• Conducting Energy Audit (EA)

This article is published with the generous permission from the writer, Mr Phubalan Karunakanan of  Pusat Tenaga Malaysia.
The article was first published in BEM’s The Ingenieur, March-May 2008 Issue.

Energy Auditing as a Tool to Achieve
Excellence in Energy Management

• Implementation of Energy Saving Measures
and Projects

• Monitoring and Control

• Training and Awareness Programme

For any energy conservation programme to
take off, the organisation must first appoint
an official responsible (commonly described
as an ‘Energy Manager’) for the monitoring
of energy consumption within the
organisation. The person selected must have
sufficient clout and authority in order to
prioritise energy efficiency as an important
goal of the company’s cost cutting efforts.
In fact, the Energy Manager can be appointed
from the ranks of the Engineering or
Facilities Management division of that
organisation. In some cases, if the company
is far sighted enough, they could even appoint
an accountant to this level as financial
personnel are especially attentive when it
comes to productivity improvement at
minimum costs!

The Energy Manager is then responsible for
setting an Energy Management System along
with a company energy policy statement.
Once these initiatives have been approved by
the organisation’s Board of Directors, the
Energy Manager is then free to form an
Energy Management Team (EMT). He (or
she) is allowed to pick any member of the
organisation’s serving staff from various
divisions. If the company is large and diverse
enough, the energy manager should consider
appointing members from the Procurement ,
Occupational Safety, Quality and Accounting
departments apart from the normally targeted
Engineering, Preventive Maintenance  and

Facility Management divisions. Benefits of
appointing members from these divisions are
listed in Table 1.

Benef i ts  Of  Conduct ing
Energy Audits
The conduct of an energy audit and the
subsequent implementation of the
recommended energy saving measures can
improve the energy efficiency levels of any
organisation. The numerous benefits are
listed below:

• Energy costs can be reduced. Typically,
energy costs amount to 15 to 40% of the
production cost.  What is even better is that
the company can subsequently redirect the
resulting savings to improve the facility or
the business.  The savings can also be passed
on to the customers and boost the sales of the
company.

• Quality of the product can also be
improved. Take note that energy efficiency
and product quality are closely entwined
with effective maintenance and attention
to operational details.  It can lead to
corollary benefits such as reduced
maintenance costs and improved worker
safety. Many energy efficient technologies
are more reliable than their inefficient
counterparts.  For example, fluorescent
lighting will require less maintenance and
fewer replacements than incandescent
lighting. Repairing steam leaks and
insulating steam lines can make the steam
system safer for the operators who work
around it. This, in turn, can improve
employee morale and productivity.
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• Environmental benefits in the case of
reduced pollution.  It can help reduce
pollution.  With reduced pollution, payment
of any existing environmental fees and fines
can be minimised. This will help the
organisation improve relations with
Environmental Organisations, public health
interest groups and housing resident
associations.  A case in point is the fine
tuning of air fuel ratio for industrial facilities.
If the combustion process is efficient, only
clean ‘smog’ is released to the atmosphere.
In Malaysia there are many newspaper
reports of residents in the surrounding
vicinity of an existing factory complaining
of the excessive smoke or smog released by
the factories. Last but not least, overall
industrial energy utilisation efficiency
improvement levels correlate with a
corresponding reduction in green house
gasses (GHG) emissions.

Various Levels Of Energy
Audits
The general public needs to be aware that
there are various levels of energy audits
currently offered by Energy Conservation
Companies (ESCOs) and other independent
consultants. The type of energy audit to be
undertaken depends on the objectives of the
exercise, available resources, extent of work
and expected results. Generally, an energy
audit can be categorised into three categories:
preliminary audit, detailed audit and
investment grade audit.  The preliminary

energy audit is essentially an initial data
gathering effort.  It is also referred to as a
‘brief audit or ‘walk through audit’.  The
preliminary audit normally uses available
data and is completed without or with very
simple measurements. The output consists of
technically simple zero and low-cost
measures for energy efficiency.  Because of
time and budget constraints, only
experienced auditors can successfully
conduct a preliminary audit that identifies the
need for a detailed audit.

The detailed audit is an instrumented data
collection of all energy consuming equipment
and processes in a plant, followed by a detailed
energy and cost analysis of the different
processes.  A detailed audit focuses mainly
on capital-intensive energy savings
opportunities, which have been identified in
a preliminary audit.  Metering of energy flows
using simple but accurate equipment is an
essential part of a detailed audit.

The investment grade audit (or feasibility
study) focuses on capital-intensive measures
and includes techno-economic analysis.  The
technical part contains the conceptual design
of the proposed measure, a detailed estimation
of capital expenditures and operations and
maintenance (O&M) costs. The financial-
legal part consists of the financing scheme,
contractual framework and tender documents
for contractors and suppliers.  Investment
grade audits are required whenever projects
are to be implemented by ESCOs or by the
companies themselves.

Resources Needed for the
Conduct of Energy Audits
The following resources are needed for a
successful conduct of an energy audit:-

Auditors
Auditors in this case can be from the staff
serving within the Energy Management Team
or be outsourced from local ESCOs currently
working in the market today.  For further
information, please contact PTM for a list of
registered ESCOs who can provide energy
consultancy services.

Instruments
Portable measuring devices are required to
take actual measurements and monitor
parameters (eg pressure, flow, and voltage,
current) of the equipment.  These
measurements are very important in
determining energy efficiencies. Tools
commonly required for energy audits include
the following:

• Wattmeter/Power Factor Meter
A portable hand held wattmeter and power
factor meter are very handy for determining
the power consumption and power factor of
the individual motors and other inductive
devices, and the load factors of motors.  This
motor typically has a clamp-on feature which
allows easy and safe connection to the current-
carrying conductor, and has probes for voltage
connections.
• Flowmeter
A portable flow meter which measures the
flow rates in litres per second or cubic meters

Normally, the finesse of energy audit execution is best served by the selection of staff from these divisions. The
members within this division responsible for the execution of the energy audit will identify and prioritise energy
saving opportunities within the organisation.  The team will then focus on projects deemed critical in the company’s
energy consumption reduction efforts and then establish a time frame for its execution. Subsequently, the members
will then set up a monitoring and verification programme where the cost and energy savings derived from the
implementation of the measures will be estimated and reported to the company’s management.

The procurement and finance departments are normally overlooked in the selection of members for the formation
of an energy management team. However, it is the procurement section of an organisation which is responsible
for setting up the purchasing policy of any organisation. If the members of this division are sufficiently educated
in identifying energy efficient equipment, this division could then set up a Green Procurement Policy for the
organisation. This means that the members will be carefully looking at the technical details of the equipment to
be purchased such as expected energy consumption and lifetime CO2 equivalent generation from the equipments
lifespan usage before making their choice.  These divisions would also push for the establishment of Green
Labelling for the organisation’s products including expected energy consumption usage to the Marketing &
Business Development divisions as a promotion tool for the company to assert their superiority over rivals’
manufacturing similar products.

Furthermore, it is these two divisions that are normally responsible in applying for fiscal incentives as part of the
Government led initiatives to promote energy conservation.  Therefore, the more well versed these staff are with
the concept of energy conservation, the more likely they will encourage energy conservation efforts as a cost
cutting measure to the company’s management.

Executives working in this department normally come with the trained ability of identifying potential flaws in an on-
going process, be it manufacturing or management. Therefore, they are potential source of human resources that
can be harnessed to serve as energy auditors.  Another item that most people overlook is that energy management
is a key component of proving compliance with ISO 14000 environmental management standards.  Effective tools
for the analysis of environmental aspects of an organisation and generation of options for improvement are provided
by the concept of Cleaner Production.

• Engineering

• Preventive Maintenance

• Facilities Management

• Procurement

• Financial

• Occupational, Safety,
Health & Environment

• Quality

Table 1: Basis for selection of Energy Management Team members

Department Functions Within Energy Management Team

..... Continue Energy Auditing as a Tool to Achieve Excellence in Energy Management
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per hour and water velocities is one of the
most important energy audit equipment in
water utilities.

• Thermometers
Several thermometers are required to measure
ambient temperatures in relevant areas, and
to measure the temperature of operating
equipment.

• Tape measures
The most basic measuring device is the tape
measure.  Tape measures are used to verify
the dimensions of the walls, ceilings, doors
and distances between pieces of equipment,
for example, to determine the length of a pipe.

These are just some of the equipment listed
and by no means exhaustive.  Further specialty
equipment will be needed to perform relevant
and specific measurements.

Apart from the equipment listed above, the
use of sub metering is a viable and positive
development which should be recommended
as an energy conservation measure.  Without
a meter to measure individual usage, there is
less incentive to conserve or stop energy
wastage. Sub metering creates awareness of
water and energy conservation since the
factory operators will be made to keep stock
of the areas in which they monitor the plant
operating parameters daily.  However, it must
be pointed out that the use of sub metering
must be combined with a monitoring and
verification programme in order to provide
effective results.  An example of a sub
metering system or hardware would be the
SCADA systems so commonly utilised in
buildings.

Energy Records
Energy records refer to the storage and
interpretation of data used as part of the
Energy Management Information System
(EMIS).  For example, a clear cut example
would be the case of the air fuel ratio sensor
that is compulsory to monitor within boiler
combustion systems.  A damaged or defective

..... Continue Energy Auditing as a Tool to Achieve Excellence in Energy Management

sensor may lead to increased fuel consumption
and increased pollutant emissions as well as
decreased power, and throttle response.
Therefore, it is always vital to keep track of
this figure within a data sheet form to be filled
in by operators. Subsequently, it will be the
engineer’s or supervisor’s responsibility to
interpret how efficiently the system is running.

Budget & Time
As in any organisational planning, the
allocation of adequate budget and training to
train human capital is critical to the successful
implementation of an energy management
system.

Computer & Software Tools
It is not compulsory to purchase sophisticated
software to interpret energy saving measures.
By investing in a good spreadsheet software,
(eg Ms Excel) computer peripherals and an
excellent engineering manual, the results and
experiments involved in the fine tune

monitoring works can be easily
conceptualised and computed.

Expected Output
On the whole, energy audits produce two main
results: a systematic analysis of the energy
efficiency at process levels or for the overall
plant; and measures to improve the efficiency
levels, thus resulting in energy savings.

Energy saving measures can be achieved from
three levels of practical measures that involve
zero/low cost (good housekeeping), medium
cost and high cost investments.  Factories have
the option of implementing the measures
according to their priorities by selecting the
preferred ones, or by combining all the
measures.  Experience has shown that the
critical factor in the success of zero cost
measures is the effective involvement of factory
staff, management and the auditors. Staff
morale will increase the moment they have a
vested interest in carrying out energy saving
measures. In fact, small monetary rewards or
company recognition can go a long way in
motivating company staff to save energy.

Current Status
PTM, the custodian of energy efficiency and
renewable energy programmes, has been
championing the cause of energy conservation
for the building and industrial sectors in
Malaysia. Due to the ever escalating oil prices,
there has been a gradual demand in the need
for energy auditing to achieve desired energy
conservation targets. PTM along with various
collaboration partners has audited more than
76 factories from various industrial sectors
over the past seven years. According to a
survey, more than 40% of the energy saving
measures recommended through PTM’s
voluntary energy audit programme have been
implemented by the factories.

Inside a manufacturing plant.
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Conclusion
Generally, there is considerable scope for
improving energy efficiency across all
industrial and commercial sectors in
Malaysia. Efforts to promote energy
conservation works by these sectors could
lead to a substantial reduction of their costs
of production or services, making them more
competitive globally.  As 1 kWh saved at
the end user could mean a relief of 2-4 kW
of the generation capacity depending on the
plant load factor, transmission and
distribution losses. End use efficiency and
energy conservation offers the least cost
option for bridging the ever-widening gap
between energy demand and supply. Most
people need to pay attention to the fact that
significant cost savings can be made through
better housekeeping, improved capital
utilisation, development of cogeneration

facilities, industrial waste and heat
management, and arrangements for
improving the power quality of electricity
supply. For new plants, the goal would be
to incorporate energy efficiency from the
design stage itself through pinch technology
methods. Chemical engineers are
particularly well versed with this concept!

In order to motivate entrepreneurs to take up
energy efficiency initiatives, the Government
has upped the ante by providing various fiscal
incentives to ESCOs as well as companies
which have carried self initiated energy
conservation works.  Nevertheless, energy
auditing will become a motivating force only
when manufacturers and the general public
alike apprehend the actual benefits of energy
audits as a tool to increase the bottom line
and productivity, rather than view it as a
statutory requirement.

Mr Phubalan Karunakaran is a Programme
Manager for the Industrial Energy Efficiency
division of Pusat Tenaga Malaysia.  He holds a
Bachelor’ s degree in Chemical Engineering from
University Teknologi Malaysia, a master degree
in Environmental Engineering from Universiti
Putra Malaysia. He has been working in this field
for the last 10 years within the Malaysian
Industrial Energy Efficiency Improvement Project
unit of PTM. As part of his duties; he has audited
some 20 factories from various industries
including the glass, cement and food sectors. He
is also the author of the Malaysian Industrial
Energy Audit Guidelines, a book which serves as
a reference point on the conduct of energy audits
within industries. He has also contributed to
various policy and research papers regarding the
application of energy conservation in this country
for the 9th Malaysia Plan among others.  He can
be contacted at E-mail: ghazbalan@ptm.org.my.
For information on the Malaysian Industrial
Energy Audit Guidelines and other PTM
publications, please contact Pusat Tenaga
Malaysia via Tel No: 603-8921 0800.
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Circuit-Breakers, MCCB Contactors

Overload relays Soft starters

MCB 5SY, 5SJ, 5SP, 5SM

Low-Voltage Controlgears

TM



Tel : 03-5882 9511/ 7511/ 6511  Fax : 03-5882 6994

Protection Against Case Rupture
Even without series reactor

in HIGH HARMONIC distortion conditions

* Model-RG2 only

  (Low Voltage Capacitor)

Proven “Long Life Expenctancy” > 10 years
Epson Toyocom, Taiyo Uden, Penfibre, Hospital Besar, New Strait Times, Telekom Exchange, NSCC
Compound, Mid-valley, Jaya Jusco, Western Digital, P.U.B.Johor River, Mines Mall, Kaneka, Maltrad,
Sirim, UiTM, Mimos, Ajinomoto, SamLing Plywood Factory, Wisma UOA, Lot 10, etc.

E-mail : wisepro@streamyx.com

No. 15, Jalan Industri PBP 10, Taman Industri Pusat Bandar Puchong, 47100 Puchong, Selangor Darul Ehsan.
Tel : 03-5882 9511/7511/6511  Fax : 03-5882 6994

CAPACITORS



Open Transition
Without

“OFF” position

Open Transition
With or Without
“OFF” position

HIGH SPEED
Open Transition With

“Sync Check”
feature

Close Transition
With “Sync check”

feature

W2/WN WN HPTS WP

W/WN WN - CTTS

Transfer speed > 55ms Delay adjustable <20 ms 7-50ms
*To CBEMA/ITIC Curve

 Heavy duty construction with Sophisticated controller

 Double-throw mechanism for dedicated source switching

 Solenoid operated for quick transfer

 Inherent mechanical interlock

Automatic Transfer Switch (ATS)
with Smart Transfer Controller

 Mechanically held contacts

 High Electrical operation

 High Mechanical operation

 High withstand short time current ratings

*For Data Centre Application - Parallel Redundancy.
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E-mail : wisepro@streamyx.com

No. 15, Jalan Industri PBP 10, Taman Industri Pusat Bandar Puchong, 47100 Puchong, Selangor Darul Ehsan.
Tel : 03-5882 9511/7511/6511  Fax : 03-5882 6994
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The Electrical & Electronic industry is the largest contributor to
production, sales, investments, exports and employment in the
manufacturing sector.  In 2007, the E&E industry contributed

44 per cent of total exports valued at RM266.4 billion.

Major sub-sectors of the E&E industry include semiconductors and
electronic components, computers and computer peripherals, wires
and cables, audio and audio visual products.

Production Index
In tandem with the global slowdown of the E&E industry, the
production index of the E&E industry contracted by 1 per cent in
2007 to 139.5, compared with 140.9 in 2006.

The production index of semiconductors and electronic components
increased by 3.4 per cent to 167 in 2007, compared with 161.5 in
2006. The increase was due to higher demand for consumer electronics,
such as cellular phones, media players (MP3) and digital cameras.

The production index of computers and computer peripherals decreased
by 5.5 per cent to 145.9, compared with 154.5 in 2006.

However, the production index of wires and cables increased by 11.8
per cent to 131.7 in 2007, from 117.8 per cent in 2006. The growth
was driven by the increase in demand for insulated wires and cables.
The audio and audio visual products production index decreased by
11 per cent to 62.8 in 2007, from 70.6 in 2006.

Sales
In 2007, total sales of E&E products decreased by 7.6 per cent to
RM193 billion, compared RM209 billion in 2006. The decline was
due to weaker demand for E&E products from traditional markets
such as the USA, the EU and Japan. The slowdown of economic growth
in the USA and the depreciation of the US Dollar also resulted in
weaker import demand as imported goods became more expensive.

However, the sales of semiconductors and electronic components grew
by 1.9 per cent to RM82.9 billion from RM81.3 billion in 2006. The
growth was driven by higher demand for semiconductors and electronic
components such as printed circuit boards, integrated circuits (ICs),
relays, connectors, diodes, and light emitting diode (LED) products,
which increased by 11 per cent.

Audio and audio visual products also registered a decrease of 13.3 per
cent to RM35.1 billion in 2007 compared with RM 40.5 billion in
2006.  The decrease was partly due to slowdown in exports to the
USA and Japan, appreciation of the Ringgit, as well as competition
from the People’s Republic of China and the Republic of Korea.

Sales of wires and cables however, increased by 16.5 per cent to RM8.9
billion in 2007, compared with RM7.7 billion in 2006. The growth
was driven by higher domestic demand for electric power cables and
wires due to increased demand in construction activities and the
housing sub-sector.

Employment
The E&E industry provided 372,165 jobs or 33.8 per cent of total
employment in the manufacturing sector in 2007. However,
employment in the E&E industry decreased by 3.3 per cent from
384,942 persons in 2006. The decrease was due to relocation of
companies, voluntary separation schemes (VSS) due to restructuring
exercises and wider usage of automation.

Performance of E&E Industry

E&E Industry 139.5 -1.0 140.9

Semiconductors and electronic components
(Semiconductors devices, ICs, valves,
micro-assemblies, transistors, etc) 167.0 3.4 161.5

Computers and computer peripherals 145.9 -5.5 154.5

Wires and cables 131.7 11.8 117.8

Audio and audio visual products 62.8 -11.0 70.6

Sub-Sector 2007 Change (%) 2006

Table 1: Production Indices of Selected E&E Industry Sub-Sectors

Table 2: Sales of Selected E&E Products
Product 2007 Change 2006

(RM billion) (%) (RM billion)

Electrical and Electronics 193.0 -7.6 209.0

Semiconductors and electronic components
(Semiconductors devices, integrated circuits,
valves, micro-assemblies, transistors, etc) 82.9 1.9 81.3

Computers and computer peripherals 54.1 -19.9 67.6

Audio and audio visual products 35.1 -13.3 40.5

Wires and cables 8.9 16.5 7.7

Employment in the semiconductors and electronic components sub-
sector contracted by 7.2 per cent to 181,356 persons, compared with
195,372 persons in 2006. The semiconductor and electronic
components sub-sector contributed 48.8 per cent of total E&E
employment.

Employment in the computers and computer peripherals sub-sector,
increased by 4.6 per cent to 67,709 persons in 2007 from 64,730
persons in 2006. The increase was due to a strong demand for
electronics devices especially, mobiles and hand-held devices, and IT
related products.

The employment in the audio and audio visual products sub-sector,
decreased by 8.1 per cent to 48,412 persons in 2007, compared with
52,689 persons in 2006. Employment in the wires and cables sub-
sector recorded a marginal decrease of 0.5 per cent to 13,738 persons
in 2007, compared with 13,813 persons in 2006.

Productivity
In 2007, the productivity level of the E&E industry grew by 9.4 per
cent to RM100,539, compared with RM91,930 in 2006. Among the
sub-sectors, double digit growth was recorded  for wires and cables
(19.3 per cent), semiconductor devices (16.6 per cent), and electronic
valves and tubes, printed circuit board and other electronic components
(4.2 per cent). Higher generation of added value in the E&E industry
was attributed to the adoption of more advanced manufacturing
operations, particularly in the semiconductors sub-sector. However,
computers and computer peripherals registered a decline in productivity
of 6.3 per cent.

The labour cost competitiveness of the E&E industry improved as
Unit Labour Cost declined by 9.4 per cent, particularly in the wires
and cables and semiconductor devices sub-sectors.

Investments
A total of 144 E&E projects were approved in 2007, with total
investments of RM15.1 billion, compared with RM10 billion in 2006.
The semiconductor and electronic components sub-sector attracted
the major share of the investments amounting to RM10.7 billion.

Source: Department of Statistics, Malaysia.
Note: Base Year 2000 = 100

Source: Department of Statistics, Malaysia.
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Sub-Sector 2007 Change 2006
(Persons) (%) (Persons)

Electrical and Electronics 372,165 -3.3 384,942

Semiconductors and electronic components
(Semiconductors devices, integrated circuits,
valves, micro-assemblies, transistors, etc) 181,356 -7.2 195, 372

Computers and computer peripherals 67,709 4.6 64,730

Audio and audio visual products 48,412 -8.1 52,689

Wires and cables 13,738 -0.5 13,813

Table 3: Employment in Selected E&E Sub-Sectors

Source: Department of Statistics, Malaysia.

Despite the slowdown in the global E&E industry, this industry
attracted the highest level of foreign direct investments in 2007. Major
sources of investments were Japan with investment amounting to
RM4.4 billion, Germany (RM2.8 billion), Singapore (RM1.5 billion),
the Netherlands (RM1.4 billion) and the USA (RM1.3 billion).

The high foreign investments reflected the confidence of foreign
investors in the long-term growth potential of the industry in Malaysia.
The increase in foreign investments will accelerate growth in
production and exports of electronics in the coming years.

Exports
In 2007, E&E exports contributed 44 per cent of the total export and
accounted for 58.9 per cent of the total exports of the manufacturing
sector. However, E&E exports in 2007 decreased by 5.2 per cent to
RM266.5 billion from RM281 billion in 2006.

Among the factors that contributed to the slowdown in E&E exports
include the downward pressure on consumer electronics prices which
continued to depress the sales value, and the appreciation of the Ringgit
(approximately 7.7 per cent) in 2007. In addition competition from
the People’s Republic of China, Thailand and Vietnam, the sub-prime
mortgage crisis in the USA, credit tightening which affected consumer
spending limits in Japan and Europe also contributed to the slowdown
in exports.

Major E&E exports were electronic components, integrated circuits,
micro-assemblies, transistors and valves, accounting for 36.2 per cent
of total E&E exports, valued at RM96.5 billion; and automatic data

2007 Change 2006 2007  Change 2006 2007 Change 2006
(%) (%) (%)

E&E Industry 100.5 9.4 91.9 23.8 3.6 23.0 0.0383 -6.4 0.0409
Computers and
computer peripherals 98.8 -6.3 105.4 21.4 -0.7 21.6 0.0190 0.9 0.0188

Wires and cables 121.1 19.3 101.5 19.5 8.6 17.9 0.0256 -23.9 0.0337

Semiconductor devices 134.2 16.6 115.1 31.2 6.4 29.4 0.0538 -10.6 0.0602
Audio and audio visual
products 59.2 -0.04 59.2 25.0 4.8 23.9 0.0639 10.0 0.0581
Electronic valves and
tubes,  printed circuit
boards and other
electronic components 72.3 14.2 63.3 20.7 2.4 20.3 0.0519 -2.8 0.0531

Table 4: Productivity Indicators of Selected E&E Sub-Sectors

Source:Malaysia Productivity Corporation Computed from Monthly Manufacturing Survey and Annual
Manufacturing Survey, Department of Statistics, Malaysia.

Sub-Sector

Productivity Labour Cost per  Unit Labour Cost
(RM’000) Employee (RM’000) (RM)

Foreign investments remained an important source and accounted for
90.7 per cent or RM13.7 billion of total investments in the E&E
industry, while domestic investments accounted for 9.3 per cent or
RM1.4 billion.

Description  2007 Change(%) 2006

No. of projects approved 144 -15.3 170

Total investments (RM bil.) 15.1 51.0 10.0

Foreign (RM bil.) 13.7 59.3 8.6

Domestic (RM bil.) 1.4 - 7.1 1.4

Table 5: Investments in the E&E Industry

Source: Malaysian Industrial Development Authority.

processing machines, which accounted for 20.8 per cent with export
value of RM55.5 billion.

Semiconductor exports grew by 3.2 per cent to RM96.5 billion,
compared with RM93.5 billion in 2006. The export of semiconductors
to the USA grew by 13.4 percent in 2007, valued at RM13.5 billion,
compared with RM11.9 billion in 2006. The increase was in tandem
with growing global demand for electronic chips.

Total Exports of E&E Products 266.5 100.0 -5.2 281.0 100.0

Office machines and automatic data
processing machines and parts 93.1 35.0  -9.2 102.6 36.5

Office Machine 0.9 0.3 -0.6 0.9 0.3

Automatic data processing
machines 55.5 20.8  -7.2 59.8 21.3

Parts for office machines and
automatic data processing machines 36.7 13.8 -12.2 41.8 14.9

Telecommunications and sound
equipment 45.1 17.0 -14.1 52.7 18.8

Television receivers 4.7 1.8 -0.8 4.7 1.7

Radio broadcast receivers 6.3 2.4 -6.4 6.7 2.4

Sound recorders 5.5 2.1 -28.2 7.7 2.7

Telecommunications equipment
and parts 28.8 10.8 -14.3 33.6 12.0

Electrical machinery, apparatus
and appliances and parts 128.0 48.0 1.8 125.74 4.7

Electrical power machinery and  parts 1.9 0.7  0.5 1.9 0.7

Electrical apparatus for electrical
circuits and printed circuits 14.0 5.3 -10.6 15.7 5.6

Equipment for distributing electricity 3.0 1.1 9.6 2.7 1.0

Electro-diagnostic apparatus,
medical and radiological apparatus 0.4 0.1 17.6 0.3 0.1

Electrical and non-electrical
household equipment 3.5 1.3 11.4 3.2 1.1

Semiconductors devices, ICs,
microassemblies, transistors, valves, etc 96.5 36.2 3.2 93.5 33.3

Electrical machinery and apparatus 8.8 3.3 4.8 8.4 3.0

Table 6: Exports of Selected E&E Products

Compiled by Ministry of International Trade and Industry.

RM Share Change RM Share
(billion) (%) (%) (billion) (%)

Exports of semiconductor devices to the People’s Republic of China
also increased due to the relocation of electronics manufacturing
activities there. The rising incomes and living standards in the People’s
Republic of China created higher demand for electronics using
semiconductors especially consumer electronics such as video games,
digital music, flat screen displays and hand-held digitals.

Exports of electrical and non-electrical household equipment recorded
growth of 11.4 per cent to RM3.5 billion in 2007, compared with
RM3.2 billion in 2006. The growth was contributed by strong consumer
demand for household electrical and non-electrical household
equipment worldwide.

Electrical machinery and apparatus recorded growth of 4.8 per cent to
RM8.4 billion, compared with RM8.4 billion in 2006. The increased
demand for electrical apparatus and appliances, and parts due to
growing demand in the automotive industry and the E&E sector.

Exports of office machines and automatic data processing machines
and parts contracted by 9.2 per cent to RM93.1 billion in 2007, from
RM102.6 billion in 2006. The decline was due to lower demand for
parts for office machines and automatic data processing machines such
as copier machines, fax machines and typewriters.

Exports of telecommunications and sound recording equipment also
decreased by 14.1 per cent to RM45.1 billion in 2007, compared with
RM52.7 billion in 2006. The decline was due to the convergence of
technologies offering multiple functions and the growing presence of
other suppliers to world market such as the Republic of Korea and the
People’s Republic of China.

Product

2007 2006

..... Continue Performance of E&E Industry
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Total Imports of E&E Products 203.9 100.0 -1.8 207.6 100.0

Office machines and automatic data
  processing machines and parts 37.1 18.2 -0.8 37.4 18.0

Office machines 0.4 0.2 10.5 0.3 0.2

Automatic data processing machines 10.2 5.0 -2.7 10.5 5.0

Parts for office machines and automatic
  data processing machines 26.6 13.0 -0.2 26.6 12.8

Telecommunications and sound equipment 16.8 8.3 0.6 16.7 8.0

Television receivers 0.6 0.3 -0.3 0.6 0.3

Radio broadcast receivers  0.3 0.1 -1.8 0.3 0.1

Sound recorders 1.2 0.6 -8.0 1.3 0.6

Telecommunications equipment and parts 14.8 7.3 1.9 14.5 7.0

Electrical machinery, apparatus and
appliances and parts 149.9 73.5 -2.3 153.5 73.9

Electrical power machinery and parts 3.8  1.8 4.6  3.6 1.7

Electrical apparatus for electrical circuits
  and printed circuits 16.2 8.0 -8.2 17.7 8.5

Equipment for distributing electricity 2.4 1.2 6.1 2.2 1.1

Electro-diagnostic apparatus, medical and
   radiological apparatus 0.5 0.2 31.1  0.4 0.2

Electrical and non-electrical household
  equipment 1.2 0.6 7.5 1.2 0.6

Semiconductors devices, ICs,
  microassemblies, transistors, valves, etc 111.5 54.7 -2.8 114.7 55.3

Electrical machinery and apparatus 14.2 7.0  4.5 13.7 6.6

In terms of markets, the USA remained the largest export market for
Malaysia’s E&E exports in 2007. E&E exports to the USA contributed
26.4 per cent of total E&E exports, valued at RM70.4 billion. This
was a decrease of 18 per cent, compared with RM85.9 billion in 2006.

Other major export destinations were Singapore accounting for 15.4
per cent of total E&E exports, the People’s Republic of China (9.3 per
cent), Hong Kong SAR (7.6 per cent) and Japan (6.1 per cent). In
2007, exports to the People’s Republic of China increased by 29.9 per
cent to RM24.9 billion, compared with RM19.1 billion in 2006. E&E
exports to the People’s Republic of China which registered an increase
were semiconductor devices, ICs, transistors micro assemblies, valves
and digital monolithic integrated units.

Imports
In 2007, E&E imports contracted by 1.8 per cent to RM203.9 billion,
from RM207.6 billion in 2006, due to lower demand for components
and parts and finished products. The major source of E&E imports in
2007, was the People’s Republic of China which accounted for 17.8
per cent of total E&E imports, valued at RM36.2 billion, while imports
from  the USA accounted for 14 per cent or RM28.4 billion. Other
sources of E&E imports were Japan (11.9 per cent), Singapore (10.6
per cent) and Taiwan (8.9 per cent).

Major E&E imports in 2007 were electrical machinery, apparatus and
appliances and parts, accounting for 73.5 per cent of total E&E imports.
These imports decreased by 2.3 per cent to RM149.9 billion in 2007,
compared with RM153.5 billion in 2006.

Imports of office machines and automatic data processing machines
and parts also decreased by 0.8 per cent to RM37.1 billion, from
RM37.4 billion in 2006.  The decline in E&E imports was due to
lower demand for parts for office machines and automatic data
processing machines such as copier machines and fax machines.

Table 7: Imports of Selected E&E Products

Compiled by Ministry of International Trade and Industry.

Product
2006

RM Share Change RM Share
(billion) (%) (%) (billion) (%)

2007

Imports of telecommunications and sound recording equipment
increased by 0.6 per cent to RM16.8 billion in 2007, compared with
RM16.7 billion in 2006.

Developments
As at December 2007, the Industrial Standard Committee on
Electrotechnical (ISCE) has developed and adopted a total of 732
standards on E&E products. Of these, 57 standard are mandatory, while
675 standards are voluntary.

The Committee on Mandatory Industrial Standards (CMIS) led by
MITI has proposed for the development of standards on cables and
wires based on IEC (International Electrotechnical Committee)
standards. These standards will be made mandatory once adopted as
Malaysian Standards and will cover products such as cables and power
cables, wires and wire harnesses, telephone cords and power cords.

Currently, the Energy Commission enforces mandatory standards on
cables, wires and cords of 0.5mm2 to 35mm².  The standards are MS
140:1987 or BS 6500:1984, MS136:1987 or BS 6004:1984 and MS
136:1995 or BS 6004:1991.

A total of 30 tariff lines involving E&E products such as magnetic
tapes and sound recording apparatus, wires and cables, photo copying
machines and multifunctional devices, alarms and signalling apparatus
are subject to import licence. These import licenses are maintained
for security and monitoring purposes. In 2008, import licence
requirements on eight tariff lines involving magnetic tapes and sound
recording apparatus will be removed while imports licenses on 13
tariff lines involving cables and wires will be removed after the
adoption of mandatory standards.

Malaysia has reduced import tariffs on E&E products under the various
Free Trade Area (FTA) initiatives. The current CEPT rates involving
496 E&E tariff lines are shown in Table 8.

Import tariffs on all 496 E&E tariff lines will be eliminated in 2011
under the ASEAN-Korea FTA (AKFTA) on Trade in Goods came
into effect on 1 June 2007. Malaysia’s tariff reduction commitments
under the AKFTA are shown in Table 9.

2007 0 - 5 318 4.1
8 3 0.6

13 121 24.6

2008 0 - 5 343 69.2
8 32 6.4

10 121 24.2

2009 0 - 5 496 100

2010 0 - 5 496 100

2011 0 496 100

2012 0 496 100

Year MJEPA Rates Total Tariff Total Tariff
(%) Lines Lines

(%)

CEPT Rates Total Tariff Total Tariff Lines
(%) Lines (%)

0 236 47.6

2 4 0.8

5 256 51.6

Total 496 100

Table 9: ASEAN-KOREA FTA

Table 8: CEPT Rates of  496 E&E tariff lines

..... Continue Performance of E&E Industry
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2006 0 321 64.7
1 - 20 98 19.8

21 - 50 77 15.5

2007 0 321 64.7
1 - 20 109 22

21 - 50 66 13.3

2008 0 322 64.9
1 - 20 163 32.9

21 - 50 11 2.2

2009 0 323 65
1 - 20 172 34.7

21 - 50 1 0.3

2010 0 323 65
1 - 20 172 34.7

21 -50 1 0.3

2011 0 311 66.7
1 - 20 164 33.1

1 0.2

2012 0 331 66.7
1 - 5 158 31.9

10 - 15  6 1.2
30.9 1 0.2

2013 0 489 98.6
8.2 6 1.2

28.2 1 0.2

2014 0 896 98.6
5.5 6 1.2

22.5 1 0.2

2015  0 489 98.6
2.7 1 0.2

2016  0  495 99.8
20 1 0.2

Year MJEPA Rates Total Tariff Total Tariff
(%) Lines Lines (%)

Under the Malaysia-Japan Economic Partnership Agreement (MJEPA),
tariffs on 495 lines of E&E products will be reduced to zero per cent
in 2016. In 2007, tariffs on 64.9 per cent or 322 tariff lines were at
zero per cent.  These are shown in Table 11.

The Information Technology Agreement (ITA) concluded in 1996 is
aimed at providing market access to its signatories and requires import
duties to be eliminated for over 180 IT products. The basic principles
of the ITA Agreement are:

• all products listed in the declaration must be covered for reduction/
elimination;

• all products to be reduced to zero tariff level; and

• all other duties and charges to be bound at zero.

A total of 70 WTO members, representing 97 per cent of world trade
in high-tech goods, have agreed to abide by the ITA. Concerns have
arisen over the European Union (EU) decision to amend its tariff
classification for some IT goods, and thereby no longer guaranteeing
zero tariffs for those products. The EU maintains that it can impose
tariffs on products that were not invented when the ITA was
concluded.

As a result of reclassification by the EU, many ITA products are
being reclassified into dutiable Customs categories. For example,
digital camera is listed as part of ITA product, whilst video camera is
not in the list. The EU has reclassified three ITA products effective
1st January 2007, as a result of which these products fall outside the
scope of the ITA and are thus subject to import duty. These three
products are :

• multifunction printers (6 per cent import duty) effective 1st January
2007;

• automatic data processing machines (6 per cent import duty),
effective 1st January 2010; and

• flat panel displays (14 per cent import duty), effective 1st January
2010.

The EU is expected to reclassify at least two more ITA products,
namely set top boxes (5 per cent import duty) and digital cameras
(4.9 per cent import duty). The EU has indicated its willingness
to review the scope of the ITA to include ‘new IT products’ under
the existing mechanisms in the ITA. Malaysia is of the view that
such a review should not be limited to products which are of
commercial interest to only one country, but should be on a
multilateral level.

Table 10: ASEAN-CHINA FTA

Under the ASEAN-China FTA (ACFTA), tariffs on E&E will be
eliminated by 2012. Malaysia’s tariff reduction commitments under
the ACFTA:

Table 11: MJEPA

2006 0 - 5 330 66.5
10 - 5 69 13.9

20 97 19.6

2007 0 - 5 322 64.9
8 68 13.7

12 106 2.4

2008 0 - 5 496 100

2009 0 - 5 496 100

2010 0 - 5 496 100

2011 0 496 100

2012 0 496 100

Year MJEPA Rates Total Tariff Total Tariff
 (%) Lines Lines (%)

Source: Malaysia International Trade & Industry Report 2007.
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Date : 16th November 2008 (Sunday)
Time : 7:00 am – 10:00 am
Venue : Bukit Aman Car Park,

Taman Tasik Perdana, Kuala Lumpur.

Registration: Contact TEEAM Secretariat
Tel : 603-9221 4417, 9221 2091
Fax : 603-9221 8212
E-mail : teeam@po.jaring.my / teeam@streamyx.com
Website : www.teeam.com

Mark
Your

Calender
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  Registration With Authorities:- 
 
* Suruhanjaya Tenaga- Class ‘A’ 
* CIDB G7 Categories ‘B10’, ‘E04’, ‘E05’, ‘E06’, ‘E07’, ’M02’, ‘M15’ 
* PKK Kelas I Kepala VII 
* Kementerian Kewangan Malaysia 
* Tenaga Nasional Berhad 
* Lisence Plumber For SYABAS & DBKL 
* Towards ISO 9001:2000  

 Address: No. 47,Jalan Rebena 3, Off Jalan Seruling 59, Taman Klang Jaya, 41200 Klang,  Selangor Darul Ehsan. Address: No. 47,Jalan Rebena 3, Off Jalan Seruling 59, Taman Klang Jaya, 41200 Klang,  Selangor Darul Ehsan. 
Tel: +603-33238822 / 8866 / 8877, Fax: +603-33238832, Email: mme@megamayangsb.com Tel: +603-33238822 / 8866 / 8877, Fax: +603-33238832, Email: mme@megamayangsb.com 









Total Metering Solution Sdn. bhd. (Co. No. 478265-H)

No. 22 & 22A, Jalan Anggerik Vanila 31/93, Kota Kemuning,
40460 Shah Alam, Selangor, Malaysia.
Tel: +603-5122 0029  Fax: +603-5122 0079
Email: info@tms.com.my/sales@tms.com.my
Website: www.tms.com.my
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