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Abstract

An industrial energy analysis was conducred to  identify the local energy patiern for
every industrial sector and the improvement that can be undertaken on energy consumption
by the industry in Malaysia..

A Questionnaire was distributed to the FMM members. Energy management
awareness among the respondents were fairly high where the majority of the large scale
companies have their own Energy Managemen: Team (EMT) and the majoriry of the SMI do
not have their own EMT ; Most companies have introduced energy saving measures in'their
operations of which most of the current and future activities are in the area of thermal
system, energy auditing, instrumentation and building envelope. Lack of relevant
information on energy technology was the main obstacle to the implementation of energy
conservation program in these companies. Other problems identified according to prioriry
were costing, technology, manpower, government measures and supply of energy. The
energy consumed by the industries are derived from diesel, heavy and light fuel oil, LPG,
electricity and others {including coal, rubber wood chips, petrol etc.). The overall energy
consumptions comprised of 12% diesel, 33% light fuel oil, 7% heavy fuel oil, 2% LPG,
0.01% electricity and 46% of other energy sources.

Energy audit, conducted on 10 factories of various sectors, identified the potential
energy conservation measures. These measures were recommended to the management of
the individual factory or their technical staff for economic feasibility studies.

Finally, recommendarions were made for the government to play an important role in
guiding, informing and monitoring the energy usage through relevant policies and the
setting up of a center for energy studlies.

INTRODUCTION _

Energy awareness has increased among the industrial sectors in Malaysia in which
FMM has its own committee on energy and together with the government they conducted an
energy conservation week where competition on implementation of energy conservation
measures were held. It was hoped that through the above activities greater awareness on
energy conservation would be achieved throughout wider industrial sectors. To achieve the
objective we need more information on the current status of the Malaysian energy scene on
consumption and conservation measures. The Ministry of Energy, Telecommurication and
Post, Malaysia had taken the lead by sponsoring a survey on the energy scene in the
Malaysian industries conducted by UTM with cooperation from SIRIM and other higher
iearning institutions.



OBJECTIVE _
The main objectives of the project are:

1. To develop a database on energy related information from the industries.

2. To identify the local energy pattern {(energy consumption per unit
production) for every industrial sector.

3. To identify the improvement that can be undertaken on energy consumption.

METHODOLOGY

The project was conducted through the "Energy System Questionnaire” survey which
were distributed to FMM members. chliés from the respondence were then analyzed to
identify the local energy scene. '

Energy audit of 10 factories from various sectors were then conducted to identify the

potential energy saving measures that could be implemented in the particular factory.

RESULT AND DISCUSSION

The analysis was based on data collected from 77 comp'anies which responded to the
Energy Svystem Questionnaire circulated in late 1990. The overall response was poor
(approximately 10% of FMM members responded). Data for each sector were available. The
data base developed shows the energy scenario for less than 10% of the Malaysian
industries.

The companies which responded to the guestionnaires were divided into 12 sectors
according to the FMM indusiry sectorization and also into two scales based on investment
paid-up capiial:

a) large :>RM2.5 n}illion
b) small-medium (SMI} < RM 2.5 million

Table 1 shows a summary of the response by each sector. 73 % the response came
from large scale industries and 27 % from SML



Table 1: Overall Response of the Energy System Questionnaire

Sector Large Small-
: Medium
1. Food, Beverage and Tobacco 8 I
2. Textile, Wearing Apparel & Leather H 1
3. Wood & Wood Preducts including Furniture 2 1
4. Paper & Paper Products, Printing &
Publishing 2 ]
5. Chemical & Chemical Products 5 ]
6. Petroleum, Coal. Rubber and Plastics 9 4
7. Non-Metallic Material {Cement) 5 0
8. Non-Metallic Material .
{Glass/Clay/Pottery) 2 0
9. Basic Metal 3 0
10. Fabricated Metal. Machinery & Equipment 8 3
11, Electrical & Electrical Products 7 &
12, Other 4 3
Total 36 21

As for the energy audit, only 10 factories were audited. They represent Large and SMI
industries of various sectors.

Energy System Questionnaire

Energy Management Awareness

Awareness on the importance of energy conservation is the first step toward effective
implementation of conservation measures. Industrialized countries ,such as Japan and other
Euvropean countries, have proved that successful implementation of energy conservation had
reduced the energy consumption per GDP of the countries.! B

In this project, energy management awareness was measured through the response on
the availability of the energy management team (EMT), energy auditing practices and the
implementation of energy saving devices.

In general the energy management awareness among the respondents were fairly high.
This was reflected by the high percentage of the companies which were interested to be
audited and have their own EMTs. The majority of the SMI do not have their own EMT but
some of them were also interested to be audited.



Energy Saving Measures

Table 2 shows that most companies have introducéd energy saving meéasores in their

operations. Some measures were also being planned to be incorporated in their future

operations. Most of the current activities, according to priority, are in the area of thermal

system, energy auditing, instrumentation and building envelope. Future plans also show a

similar trend. The survey did not take into consideration the amount of investment and

energy saving in implementing the saving measures.

Table 2: Current and Future Saving Measures

No. of Companies
Saving Measures Current Future
Large | SMI | Large | SMI
1 Thermal 28 5 28 2
2 Energy audit 11 1 13 L
3 Instrumentation 11 i 13 1
4" | Building Envelope 1 i 13 1
-3 Others 3 i 3 1

Problems Encountered in the Promotion of Energy Conservation

Both large and SMI industries encountered almost the same five most significant

problems in promoting energy conservation as shown in Table 3.

Large scale industries encountered low employee's consciousness, lack of measuring

equipment, engineers, personnel to educate employees, funding and time to0 analyze energy

consumiption rate as their problems. Low proportion of energy cost was also a problem.

SMI industries considered small proportion of energy cost , lack of information on

active cases, no time to analyze the energy consumption rate and shortage of information on

government's measures as their most significant problems.

Table 3. List of Most Significant Problems Encountered

LARGE SCALE

SMI SCALE

o Employee's consciousness is low

o The proportion of energy cost in the whole cost of
enferprise is small

o Shortage of measuring equipment

o Information such as active cases is not easy to
obtain

o Shortage of engineers

o No time to analyze energy consumption rate

o No personnel is available who can educate the
employees

o Shortage of information on government's measures/
Shortage of government's subsidiary measures

o The proportion of energy cost in the whole cost
of enterprise is small/
Shortage of fund for facility improvement/
No time to analyze epergy consumption rate

o Difficuity in obtaining energy audit services/
Shortage of measuring equipment/
No personnel is available who can educate the
employees/

Instability of energy supply (power failures etc.)




Energy Consumption _

The main sources of energy are diesel, light fuel, heavy fuel, LPG and electricity.
Other energy resources are classified under "others".

Table 4 shows the high and low energy consumption by each sector and industry
scale. The energy consumiption is reported in tones of oil equivalent (toe).

Table 4, Energy consumption by each sector.

ENERGY CONSUMPTION (toe) -
OVERALL LARGE SCALE SMI SCALE

SECTOR HIGH LOW HIGH LOW HIGH LOW
] 1.711.516 21,511 | 1711516 | 169019 21,511 -
2 1,244,108 159.258 | 1.244,108 - 159.258 :
3 362,709 8,696 362,709 8,696 - -
4 341.81] 12.562 341,881 34.918 12,562 :
5 5.228.648 207 | 5228644 207 117.447 -
6 6,410,106 34,837 | 6.410.106 422701 163,566 34,847
7 9.474.375 123,762 | 9,474,375 123,762 - -
8 924,024 | 639819 924.024 639.819 - -
9 18.517.779 86.106 | 18.517.779 86.106 - -
10 598,396 2839 | . 598396 2,839 31,063 18.241
11 2.952.189 998 | 2.952.189 998 747.964 3.151
12 731.530 3.011 731,530 77,540 38.547 3,011

Energy Audit

Energy audit is one of the tools to identify the energy usage in a plant. Energy audit
which is properly carried cut will identify the efficiency, wastage and also potential
savings.2

Ten energy audits were conducted. The factories audited include ceramic, textile,
plastic, foundry, engineering (assembly) and cement.

The main objective of the energy audit is to identify the energy usage and the potential
energy conservation/saving measures of the audited factories.

Energy Usage
Table 5 shows the various energy sources used by the individual factories, Almost all

the SMI factories audited were using electricity as the energy supply. The electricity provide



the need for heating, cooling and running of motors and comp}essors. Seme of the factories
used medium fuel oil for the boilers. | '
- LARGE scale industries used various sources of energy. Less than 50% of the energy

‘needed comes from’ eleL{ncny and the rest of the energy comes from hydrocarbon fuels.

Potential Energy Conservation Measures
Table 5 also shows the overall summary of the energy audits. All factories audited "
have the potential for energy 'con"servation/saving measures. These measures do not
necessarily need a big capital investment.
The no-cost measures include regular service and mamteﬁance of the eqmpments
Properl}, maintained equlpments will ensure them to operate at optimum level.
Other energy conservation measures are aimed at conserving thermal and electrical
energy. In the conservation of thermal energy, the following measures have been identified,
1. improve insulations
2. 1install heat recovery systems
. increase combustion efficiency

. installation of collector pipe in the boiler house

n & W

. installation of polystyrene balls to reduce water evaporation.

The energy conservation measures for electricity include;

1. improve lighting efficiency

[

. change lighting system to 36 W fluorescent lamps and low loss ballast

L

. set air conditioning of office space to 25°C

I

. improve the running of the air compressors and motors

5. replace old motors

6 replace oversized motors

7. improve transformer load (switch to 1500kV A transformer)
8. change tariff to E2 (Peak/Off-Peak industrial tariff)

9. disconnect transformers for welding sets which are not frequently used.

The potential energy conservation/saving measures mentioned above have been
recommended to the management of the factories concerned. The management have to
evaluate thg measures as any other projects to determine the technical and economical
Teasibility of the recommended measures.

RECOMMENDATIONS

Currently, our energy consumption per unit GDP is showing an increasing trend. This
is not a healthy trend to be competitive in the open market.

Therefore, it is necessary to formulate and plan energy conservation measures and



standards for the Malaysian industries. This is in line with the utilization objective of the
National Energy Policy which seeks to promote and encourage the efficient utilization of
energy and discourage wasteful and non-productive patterns of energy consumption within

the given sosio-cultural and economic parameters. The followings are vital considerations :

Enercv Conservation Law/guxdehne
There is a need for an energy conservation law or guideline which should have the

following provisions .

(a) The law should provide guidelines for the management of energy
use in the industries:
b) New factories must provide enough energy monitoring instruments
in addition to regularly controlied procedures as well as an energy
_ management program.
c) Reporting requirements to provide information to the government

regarding the factory energy situation.

Tax and Financing
Providing tax incentive and low inferest financing in investing cn effective energy
conservation eguipments would encourage factories to invest in these equipments. This

would further promote energy conservation in the industries.

Environmental Impact
It is also necessary to incorporate guideline on the impact of energy utilization on the
environment, Such a guideline will help minimize the deterioraticn of environment due to

inefficiency of energy usage.

Promotion of Energy Conservation
Active promotion of energy conservation through :
a) Information and outreac}‘:
This could be accomplished through awareness campaign, exhibition,
seminars, dissemination of poster and pamphlets, energy conservation
weelk/month and award schemes for excellent energy conservation in the
SMIs.
b) Technological advice by audit experts to the SMIs subsidized
by the government would be an effective dissemination procedure in

‘promoting energy conservation.



<) Tramming and Education

Setting up an energy conservation center which should have available

- an extensive database and information on the current research, technology,. .

projects ilmp}emented and expertise on energy conservation and -
management related area

- training courses on technical aspects, advanced energy management
technologies and strategic measures. )

Diversification of Energy Resources ‘

In view of a long term strategy, the use of energy resources in the country shouid be
optimized by exploiting the use of renewable Energy resources such as solar and biomass
and thus preserve the depietable non-renewable resources.

The use of natural gas should be encouraged to take advantage of our abundant natural
gas reserves. The natural gas is also a better fuel with less environmental impacts as
compared to other liguid hydrocarbon fuels.3

Cooperation with International Agencies

Projects such as the DITECH project on the cooperation in the dissemination and
development of technology for energy efficiency in the industry should be encouraged, The
findings of such projects would promote efforts in upgrading the level of energy
conservation activities in the industrial sector since the potential of energy savings is
substantial 4 '

CONCLUSIONS

This project has been successful in achieving its objectives through the analysis of the
questionnaires and energy audits conducied at the individual factories. From the findings of
the above activities, recommendations on policy formulation and planning are forwarded.

The results of the energy audits are encouraging. Potential energy saving measures
were identified and recommended to the particular factory concérned.

© The government can play an important role in establishing nation-wide energy efficient

industries so that the industries would be able to compete in the free market and at the same
time fulfill the environmental needs. The government can set up a center for energy studies
to provide guidelines and policies, dissemination of information, monitoring energy
efficiency and conduct research related to energy conéervation in industries. -

ACKNOWLEDGMENTS
We wish to thank our advisors, Professor Dr. Abu Azam Mohd Yassin, Assoe. Prof.
K. S. Kannan and Dr. Govindaraju for their assistance. We also wish to acknowledge our



sincere thanks to the Faéulty Of Chemical and Natural Resources Engineering, UTM for
giving allowing us to carry out this project. We also extend our thanks to all the companies
which gave their cooperation in this study. A special thanks to the Ministry Of Energy,
Telecommunication & Posts, Malaysia for their confidence and assistance in making this

project a success.

REFERENCES
1. “Energy Conservation Handbook 1991," The Energy Conservation Center, Japan,
Tokyo Japan 1991,

2. Azman Ikhsan and Mohd. Norani Abd. Rahman, ."Energy Audit: A tool for Energy
Management,” Seminar-Workshop on Energy Conservation, AEEMTRC, Singapore,
15-19 July 1991.

3 James C. White et. al., "Global Climate Change Linkages: Acid Rain. Air Quality and
Stratospheric Ozone," Elsiever Science Publishing Company Inc, New York USA,
1989. '

4. Rozali Mohamed Ali, "Energy Co-operation: Status and Outlook,” Conference on
Regional Development and Security: The Ties that Bind, The Second Meeting of
ASEAN Institutes of Strategic Studies, ISIS Malaysia, Kuala Lumpur, Jan 12-16,
1989. ' '



“165525dU06Y 3] JO I0RIIN) palkl ol 0
juLnd durpeoun Jo oIes ayl adnpay
*(AULI2IBW puE UONEISENS U0 1S3AL)

. Yo | e (RInsnpul e, )-110,/4ea afvjoa
aod wInipay jo adepueap aye) oy Spddny (INS)
0081% VAAOOZ 1 Y1k 77 0 Jjie) Jo aduey) 00t Aoy 21seid
“rossaadinod _
AZIS FA[[BIUS (M 10853 0D
PRZISIAAC PO Bunisixa ayp) adejday
SI0j0L 3uaDIe Adiaua (INS)
4460 Aupuasard gim 1010t anejdoy 00T \Q_u._buu_m .‘C._ucsc.._
E A1E LOHISAGLIIOD
211 Jeatf-axd 01 Pasn ag ospe Ued 1Ay
SHYL "S1aAID [INIRA B2 01 PaD4Ial
‘sadireyd Japjor unnp 3( 0} 1adueydxs Jeay Aq pasin
AITOW $121I04 331A S i} 34 1D YeIs 343 Y3nore) SSof ey
Joom Axnp pue Fuissiw BIRA adURISISaI 11y jo
anedar pue Ajep UOHEISUT 18130 Yim 1o3R[sTy Sunsixs | g AND03Mg
LY DY) JO SIB[[OT aEfy ay Bungolms £q padnpal aq ued £y 47
PUNOIe ORINSI Y8y N 3y JO fem o1y yBnodgy sso] ey | 6p jasaly _PHHeId)
SIS[IOO Y)Y J0 $50) 28 34 aonpad
. prre ADUBIDI3 UO1ISNGLLD 3Y] ASEaIT]
" . ‘ UONNQINsSIp
(960F-07 Appernaou) WEDIS D) 2FRUR ) ASTIOY 13]10G
WISIND pated o} 1HaiInd Sihpeojun Jo a1 ut adid X000 Jo tonejeIsy
eak gad | aHviusdsad ayy Bupnpal Aq pasoidu 018 ‘sdeay wiems)
O0FSE | 24 ud s105s31dwod ay) Jo SUltunt sy WRISAS HONNQINSIP Weals 3i)) s1gnsu]
. RETEHHE wnuue ,
© $50[ mO} pue duie] JUa183I0A[) MOE Iad ng
EHitm paoe(dar aq ued waisds Bungdey | wmpaw
69 ‘pouad yead-11o 01 Paljiis aq pjnoys Jjo
potiad yeod dupmp peop syl Jo 1xeg | 0oy cE-ge "Ta3eM J0L potnfjod woly 1807 I9A00Y
amssaad | oawad 1ad | (neyaaao pue sadiatas [enuue ‘Surriy SOSS0] B} ) G AIISOIIY
HE JO faaa] Jupiiom 0000vg sadoid) ASuapiy)s 101018 3a03diH] 10 %08 BORLINS IDGYeMm DL U0 D0 | N4
wnudo 3 ansua {$ass0] voI aonpay 10 spreq auatrlysdod Jo aone|reisuy | z¢ AIDE0ag
[iEa vEd1sAS yuattEay) BONPAI [[IM IBULIQJSURT] VANOOST OF ‘uondas o
JIE 91 JO adueUI IR UD1IMS) PEOJ IBHLIOJSUHED) DU} daoIdiu] %51 | Surdip punose amsopus Jjo uopeypesuy s [arid wnipapy a[nxay,
JUTARS 12010 dAeg | (IO ETRETE] BUIAES [EGINETTR o S3DIN0SIY AlO1R]
: SAINSLIW UOHBATISUOD) ASIDUY [ENUMN0] Adiauy

sppny Adnuy jo Lrewung g ajqey,




Yo

Hoqdaoyasnoy pouny
‘wreagoad jpodiaieusw
Adsaua vIg

1013 Jamod mo| at) aaoadiey
13 0 1wy Jjee) adaein

9
8¢

Apayperg
20} [psalg

sajod
EIERRIE (1)

IOYGRL YuasI] e

AfIoua M3t ary gm 10100 plo aduey)
. Ty

160 Gt 01 1070e) samod strefd saoxduig

nuue
/000S+$

"SS0] YOS 3L SINPAL 0) YONSIUGLI0D
AYY O] Gl ang are oul Sunsnipy
SJUBIDIIID BUOLU S 4OTYM

1410 947 i J1a84p weals aoejday
ey

HUlap 9yl 18 52104 dajjrws ¥ [jesuy

G2
01

Adroopy

T
1O 184

radeyg

uour
AD0TEPY

) '$a550] famad 211 22Npat SAtf
pae a8eyeal sy adnpad oy 10ssarduwod-
-1 245} 10 awn duuund oy asjeuy
535504 Jomod

O 045 BONPAT DINPAT M 2IM 86°0
0} £4°0 Woaj 101y amod aaoaduf

‘purenp yead Jo 1jYS PEO| %07

AHIND5]Y
o O

IHAREEEN

doysyaom oq

JB pastupxewn g wed yWAAep jo asy
D Hap gz e

108 20edS 320 251 10 BUIOPUD-IY
{pasn ANy aie syum

07-G T AJUO ‘P3RSl JHIN DO [SUL)
dupprom g7 ) pasn Apusnbal) you

DHE DL BDULIGISHEL) S DSUU0DSI(]

0071

]

AYrnoeg

Aqurassy

dureauduy




