
51Nat ional  Energy Balance 2011

Biomass
2.6 %

Coal
26.7 %

Natural Gas
52.0 %

Hydro
10.5 %

Others
0.1 %

Diesel
5.3 %

Fuel Oil
2.8 %

Total : 28,749 MW

Figure 27: Installed Capacity as of 31st December 2011

Source:
Power Utilities and IPPs
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Table 11: Available Capacity as of 31st December 2011 in MW

Source:
Power Utilities and IPPs

Hydro Natural 
Gas Coal Fuel Oil Diesel Biomass Total

Peninsular 
Malaysia

TNB 1,882 4,671 -   -   62 -   6,615 

IPPs 20 6,977 7,051 560 -   -   14,608 

Subtotal 1,902 11,648 7,051 560 62 -   21,223 

Sabah

SESB 70 107 -   -   259 -   435 

IPPs 7 480 -   175 - 26 688 

Subtotal 77 587 -   175 259 26 1,123 

Sarawak

SEB 96 571 470 88 50 -   1,275 

IPPs 750             -   -   -   -   -   750 

Subtotal 846 571 470 88 50 -   2,025 

Grand Total 2,825 12,806 7,521 823 371 26 24,371 
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Figure 28: Available Capacity as of 31st December 2011

Biomass
0.1 %

Coal
30.9 %

Natural Gas
52.5 %

Hydro
11.6 %

Fuel Oil
3.4 %

Diesel
1.5 %

Total : 24,371 MW

Source:
Power Utilities and IPPs
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Table 12: Installed Capacity of Major Hydro Power Stations 

Power Station Installed Capacity (MW) Total (MW)

Peninsular Malaysia

Terengganu

1. Stesen Janakuasa Sultan Mahmud Kenyir 4 x 100.0 400.0

Perak 

1. Stesen Janakuasa Temenggor 4 x 87.0 348.0

2. Stesen Janakuasa Bersia 3 x 24.0 72.0

3. Stesen Janakuasa Kenering 3 x 40.0 120.0

4. Chenderoh 3 x 10.7 + 1 x 8.4 40.5

5. Sg. Piah Hulu 2 x 7.3 14.6

6. Sg. Piah Hilir 2 x 27.0 54.0

Pahang 

1. Stesen Janakuasa Sultan Yussuf, Jor 4 x 25.0 100.0

2. Stesen Janakuasa Sultan Idris II, Woh 3 x 50.0 150.0

3. Cameron Highland Scheme*  11.9

Kelantan 

1. Pergau 4 x 150.0 600.0

2. Kenerong Upper 2 x 6.0 12.0

3. Kenerong Lower 2 x 4.0 8.0

Subtotal  1,931.0

Sabah

1. Tenom Pangi 3 x 22.0 66.0

Subtotal  66.0

Sarawak

1. Batang Ai 4 x 23.5 94.0

2. Bakun 750.0

Subtotal  844.0

Total 2,841.0

Source:
TNB, SESB and SEB

Note (*):
Cameron Highland Scheme includes Odak, Habu, Kg. Raja, Kg. Terla and Robinson Falls stations 
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Power Station Total (MW)

Peninsular Malaysia

Kedah

1. Sg. Tawar Besar 0.540 

2. Sg. Mempelam 0.397 

3. Sg. Mahang 0.483 

Perak

1. Sg. Tebing Tinggi 0.178 

2. Sg. Asap 0.110 

3. Sg. Kinjang 0.349 

4. Sg. Bil 0.258 

Pahang

1. Sg. Sempam G2 0.450 

2. Sg. Pertang 0.492 

3. Sg. Perdak 0.364 

Kelantan

1. Sg. Renyok G1 0.800 

2. Sg. Renyok G2 0.800 

3. Sg. Sok    0.588 

4. Sg. Rek 0.270 

Terengganu

1. Sg. Brang 0.422 

Subtotal 6.501 

Sabah

1. Carabau (Ranau) 2.000 

2. Melangkap (Kota Belud) 1.000 

3. Sayap (Kota Belud) 1.000 

4. Bombalai (Tawau) 1.100 

5. Merotai (Tawau) 1.100 

6. Kiau (Kota Belud) 0.375 

7. Naradau (Ranau) 1.760 

Subtotal 8.335 

Sarawak

1. Sg. Pasir 0.760 

2. Penindin 0.352 

3. Sebako 0.333 

4. Lundu 0.352 

5. Kalamuku 1 0.500 

6. Kalamuku 2 0.500 

7. Sg. Keijin 0.500 

8. Sg. Kota 1 2.000 

9. Sg. Kota 2 2.000 

Subtotal 7.297 

Total 22.133 

Source:
TNB, SESB and SEB

Table 13: Installed Capacity of Mini Hydro Power Stations
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Table 14: Transmission Network in Circuit – kilometers

Table 15: Distribution Network in Circuit – kilometers

Table 16: Breakdown on Electricity (Gross Generation, Consumption, Available Capacity, Peak Demand and Reserve Margin)
for Malaysia

Utility 500 KV 275 KV 132 KV 66 KV

TNB  1,094 8,431 11,672 -

SESB  - 492 1,780 123

SEB  - 867 235  - 

Utility Overhead Lines Underground Cables

TNB 477,191 379,661

SESB 7,761       1,317

SEB 20,254 6,450

Region
Electricity Gross

Generation
Electricity

Consumption
Available 

Capacity**
Peak 

Demand
Reserve 
Margin

GWh % GWh % MW MW %

Peninsular Malaysia 110,654 89.6 97,939 91.3 21,223 15,476 37.13 

Sabah* 4,956 4.0 4,275 4.0 1,123 830 35.31 

Sarawak 7,950 6.4 5,116 4.8 2,025 1,214 66.80

Total 123,561 100.0 107,330 100.0 24,371   

Source:
TNB, SESB and SEB

Source:
TNB, SESB and SEB

Source: 
TNB, SESB, SEB and IPPs

Note (*)	 :	Most diesel units in SESB are aged sets hence they are derated due to thermal limitations. 
			   However, during operational state, some generating units are not available due to maintenance
			   outages as well as random breakdowns; the actual operation capacity available to system operation
			   for dispatch was very limited.
	 (**)	:	Available Capacity for Peninsular Malaysia was based on Tested Annual Available Capacity 	
			   (TAAC), Available Capacity for Sabah was based on Dependable Capacity.
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Figure 29: Energy Input in Power Stations

Natural Gas
39.3 %

Hydropower
6.6 %

Coal
46.6 %

Fuel Oil
4.0 %

Diesel
3.5 %

Table 17: Electricity Consumption by Sectors in GWh

Region
Industry Commercial Residential Transport Agriculture Total

GWh % GWh % GWh % GWh % GWh % GWh

Peninsular 
Malaysia

44,092 93.8 33,272 90.3 20,055 87.5 214 100.0 305.8 100.0 97,939 

Sabah 1,146 2.4 1,742 4.7 1,387 6.0 -   -   -   
          

-   
4,275 

Sarawak 1,779 3.8 1,846 5.0 1,490 6.5 -    -   -   
          

-   
5,116 

Total 47,017 100.0 36,860 100.0 22,933 100.0 214 100.0 306 100.0 107,330 

Source: 
Power utilities, IPPs and Self-Generators

Total : 27,924 ktoe

Note:
Figures exclude fuel consumption for self-generation plants

Source:
Power utilities and IPPs
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Figure 30: Electricity Consumption by Sectors in 2011

Industry
43.8 %

Residential
21.4 %

Transport
0.2 %

Agriculture
0.3 %

Commercial
34.3 %

Total : 107,330 GWh

Source:
Power utilities, IPPs, Self-Generators and Land Public Transport Commission (SPAD)
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Table 18: Electricity Generation and Installed Capacity of Renewable Energy by Public Licensee by Region in 2011

Region Type of Prime Mover Installed Capacity (MW) Unit Generated (MWh)

Peninsular Malaysia

Land Fill Gas  2.00 5,613 

Mini Hydro 45.98 38,780

Solar 0.80 666 

Palm Oil Mill Effluent (POME) 2.00 2,030 

Subtotal 48.78 47,089 

Sabah

Palm Shell & Empty Fruit Bunch (EFB) 35.20 165,425 

Wood Waste 10.00 4 

Mini Hydro 17.34 47,841

Palm Oil Waste 14.00 69,483 

Subtotal 76.54 282,753 

Sarawak

Mini Hydro 6.00 7,021 

Solar 0.02 15 

Subtotal 6.02 7,036 

Grand Total 131.3 336,879 

Source:
Energy Commission, TNB, SESB, SEB and Ministry of Public Utilities Sarawak



61Nat ional  Energy Balance 2011

Table 19: Electricity Generation and Installed Capacity of Renewable Energy by Private Licensee by Region in 2011

Region Type of Prime Mover Installed Capacity (MW) Unit Generated (MWh)

Peninsular Malaysia

Agricultural Waste 100.32 49,367 

Industrial Waste Heat 9.45 29,055 

Subtotal 109.77 78,422 

Sabah

Agricultural Waste 6.50 12,008 

Wood Waste 57.00 254,856 

Empty Fruit Bunch (EFB) 7.50 12,618 

Subtotal 71.00 279,482 

Sarawak

Palm Oil Waste 7.40 12,533 

Wood / Sawmill Dust 11.00 40,385 

Mini Hydro 5.50 10,211 

Subtotal 23.90 63,129 

Grand Total 204.67 421,033 

Source:
Energy Commission, TNB, SESB, SEB and Ministry of Public Utilities Sarawak
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Table 29	 : Energy Balance Table in 2011

		  (kilo tonnes of oil equivalent)

Table 30	 : Energy Balance Table in First Quarter (1Q) 		

		  of 2011 (kilo tonnes of oil equivalent)

Table 31	 : Energy Balance Table in Second Quarter 		

		  (2Q) of 2011 (kilo tonnes of oil equivalent)

Table 32	 : Energy Balance Table in Third Quarter (3Q) 		

		  of 2011 (kilo tonnes of oil equivalent)

Table 33	 : Energy Balance Table in Fourth Quarter 		

		  (4Q) of 2011 (kilo tonnes of oil equivalent) 

Table 20	 : Primary Energy Supply in ktoe

Table 21	 : Net Import and Export of Energy in ktoe

Table 22	 : Conversion in Gas Plants in ktoe

Table 23	 : Conversion in Refineries in ktoe

Table 24	 : Conversion in Power Stations

		  (excluding co-generation & private licensed plants)

		  in ktoe

Table 25	 : Final Energy Consumption by Sectors in ktoe

Table 26	 : Final Energy Consumption by Type of Fuels in ktoe

Table 27	 : Final Consumption for Petroleum Products in ktoe

Table 28	 : Selected Energy and Economic Indicators 		

		  (1990-2011)
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Table 21: Net Import and Export of Energy in ktoe

 Year Net Export of 
Crude Oil

Net Export of 
LNG

Net Export of 
Natural Gas

Net Export of 
Electricity

Net Import 
of Petroleum 

Products

Net Import of 
Coal and Coke

1990 21,902 8,686  - 5 2,618 1,396 

1991 22,200 8,278  - 2 3,456 1,341 

1992 22,215 8,262 1 2 3,986 1,425 

1993 20,063 8,654 1,258 (2) 4,328 1,088 

1994 18,160 8,928 1,589 (4) 2,398 1,311 

1995 18,518 10,790 1,474 2 150 1,538 

1996 16,859 15,251 1,474 1 778 1,923 

1997 16,022 16,396 1,340 (1) 2,491 1,437 

1998 16,626 16,429 1,444 (1) 2,164 1,522 

1999 16,274 15,445 1,177 -   1,196 1,313 

2000 10,036 16,633 1,198 -   (1,914) 1,924 

2001 9,128 16,636 1,163 -   (2,019) 2,631 

2002 11,017 17,803 1,098 3 (936) 3,405 

2003 10,826 18,965 (99) 17 (1,856) 5,232 

2004 11,292 22,944 144 45 68 7,413 

2005 10,963 22,299 (206) 192 (474) 6,568 

2006 9,342 22,873 (2,404) 200 (1,798) 7,917 

2007 7,509 23,777 (4,140) 195 (1,329) 8,152 

2008 6,482 22,277 (3,041) 41 (1,609) 9,519 

2009 6,517 23,606 (3,889) 8 (1,177) 9,007 

2010 9,365 26,857 (4,183) (32) 1,930 13,011 

2011 2,300 26,856 (5,832) (31) 2,159 13,189 
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Table 22: Conversion in Gas Plants in ktoe

 Year
Input Output

Natural Gas LNG GPP - LPG MDS

1990 9,797 9,797  n.a  n.a 

1991 11,715 8,749  n.a  n.a 

1992 11,681 8,425 392  n.a 

1993 13,005 9,019 529 39 

1994 14,634 9,087 948 238 

1995 17,088 11,244 1,900 421 

1996 20,822 15,251 1,212 344 

1997 24,945 16,396 1,258 389 

1998 23,138 16,688 1,526  n.a 

1999 24,116 16,417 1,472  n.a 

2000 26,093 17,231 1,482 164 

2001 25,703 16,636 1,310 513 

2002 25,571 17,803 1,504 445 

2003 27,940 18,965 790 443 

2004 33,176 22,944 1,225 1,271 

2005 36,447 32,837 2,043 1,567 

2006 35,378 30,996 3,506 876 

2007 38,141 33,054 4,288 799 

2008 38,194 33,766 3,507 920 

2009 37,098 32,497 991 3,610 

2010 40,246 29,345 9,844 1,057 

2011 40,737 35,815 4,071 851 

Note:
n.a means not applicable
Middle Distillate Synthesis (MDS) commenced pre-commercialization operation in year 2000 
MLNG plant produced LPG in year 2003
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I)	 Non-commercial energy such as firewood and other biomass fuels have been excluded in the energy 	
	 balance until more reliable data are made available.

II)	 The output side of the final user’s equipment of device i.e. useful energy, will not be dealt with in the 	
	 balance as it will involve assessing the efficiencies of end-use equipment operating under various 	
	 different conditions.

Notes on Energy Balance

The net calorific value (NCV) is chosen as the basis of calculations rather than the gross calorific value (GCV). Joule is used as the 
rigorous accounting unit, while the “tonne oil equivalent” (1 toe= 41.84 Gigajoules) is chosen as the final unit for presentation 
in the Energy Balance.

Energy Balance Format

The rows of the Energy Balance tables contain the following items:

Primary supply refers to supply of energy that has not undergone the transformations / conversion process within the 
country.

Primary production (1) refers to the quantity of fuels extracted. Data for natural gas excludes the amount of reinjected and 
flared gas. Gross production of hydro is shown in conventional fuel equipment input.

Gas Flaring, Reinjection & Use (2) refers to the quantity of gas flared, re-injected into the gas fields and use for production purpose.

Imports (3) and exports (4) refer to the amount of primary and secondary energy obtained from, or supplied to other countries. In 
the energy balance format, imports always carry a positive and export a negative sign.

Bunkers (5) refer to the amount of fuels delivered to ocean-going ships of all flags engaged in international traffic.

Stock change (6)

refers to the difference between the amounts of fuel in stocks at the beginning and end of year and 
should ideally cover producers, importers and industrial consumers. At this stage, however, only oil 
companies’ stocks are taken into account. A negative sign indicates net increase while a positive sign 
indicates net decrease in stocks.

Total under primary supply, ‘total’ is the addition of columns to obtain total availability. Under transformation, 
‘total’ is the addition of columns to obtain transformation and conversion losses.

Gas Plants (9) shows the input of natural gas into the LNG, MDS and GPP-LPG plants and their respective outputs.

Refineries (10), power stations and 
Co-generation & Private licensees 
(11)

shows the input of any energy product (negative sign) for the purpose of converting it to one or more 
secondary products (positive sign).

Losses and own use (12)

refers to losses of electrical energy and natural gas which occur outside the utilities and plants 
(i.e. distribution losses) and the consumption of energy by utilities and plants for operating their 
installation (i.e electricity for operating auxiliary equipment and petroleum  products used in the crude 
distillation process respectively). It does not, however, include conversion loss that is accounted for 
in the ‘total’ column.

Secondary supply (14) refers to the supply of energy from the transformation process and after deducting the energy sector’s 
own use and losses, including power station use.

Residential and commercial
(15 & 16)

not only refers to energy used within households and commercial establishments but includes 
government buildings and institutions.

Industrial (17) is a very broad-based sector ranging from manufacturing to mining and construction. Diesel sales 
through distributors are assumed to be to industrial consumers.

Transport (18) basically refers to all sales of motor gasoline and diesel from service stations and sales of aviation fuel. 
It also includes diesel and motor gasoline sold directly to government and military.

Agriculture (19) covers agriculture, forestry and fishing.

Non-energy use (20) use of products resulting from the transformation process for non-energy purpose (i.e. bitumen/
lubricants, asphalt/greases) and use of energy products (such as natural gas) as industrial feed stocks.

Final use (21) refer to the quantity of energy of all kinds delivered to the final user.



82 Nat ional  Energy Balance 2011

Reserve Margin

Total capacity margin is defined as the amount of installed generation available over and 
above system peak load

Reserve Margin = Installed Capacity – Peak Demand
                                        Peak Demand

Peak Demand

The maximum power demand registered by a customer or a group of customers or a system 
in a stated period of time such as a month or a year. The value may be the maximum 
instantaneous load or more usually, the average load over a designated interval of time, 
such as half an hour and is normally stated in kilowatts or megawatts. 

Installed Capacity Installed capacity is defined as the maximum possible capacity (nameplate rating) that can 
be provided by the plant.

Dependable Capacity The maximum capacity, modified for ambient limitations for a specified period of time, 
such as a month or a season.

Available Capacity Available capacity refers to the Latest Tested Net Capacity. It is the dependable capacity, 
modified for equipment limitation at any time. 

Unit Generated
(Gross Generation)

The total amount of electric energy produced by generating units and measured at the 
generating terminal in kilowatt-hours (kWh) or megawatt hours (MWh).

Unit Sent Out From Station(s) 
(Net Generation)

The amount of gross generation less the electrical energy consumed at the generating 
station(s) for station service or auxiliaries.

Measured Resources
Refers to coal for which estimates of the rank and quantity have been computed to a high 
degree of geologic assurance, from sample analyses and measurements from closely spaced and 
geologically well known sample sites.                                                                     

Indicated Resources
Refers to coal for which estimates of the rank, quality, and quantity have been computed to a 
moderate degree of geologic assurance, partly from sample analyses and measurements and 
partly from reasonable geologic projections.

Inferred Resources

Refers to coal of a low degree of geologic assurance in unexplored extensions of demonstrated 
resources for which estimates of the quality and size are based on geologic evidence and 
projection. Quantitative estimates are based on broad knowledge of the geologic character of 
the bed or region where few measurements or sampling points are available and on assumed 
continuation from demonstrated coal for which there is geologic evidence.

Notes on Electricity

Notes on Coal
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Definition

GDP is a measure of the total value of production of all resident producing units of a 
country in a specified period, before deducting allowances for consumption of fixed capital. 
A producing unit is considered as resident in a country if it maintains a centre of economic 
interest in the economic territory of that country. The economic territory of a country 
consists of the geographic territory administered by a government within which persons, 
goods and capital circulate freely. GDP can be measured in three but equivalent ways, 
namely, the sum of value added, the sum of final expenditures and the sum of incomes. In 
Malaysia, Department of Statistics Malaysia (DOSM) compiles annual GDP estimates using 
the sum of value added and sum of final expenditure approaches.

Measuring GDP

The sum of value added (or production) based GDP is the sum of the differences between 
the values of the gross output of resident producing units measured in producers’ values 
and the values of their intermediate consumption measured in purchasers’ values plus 
import duties. The difference between gross output and intermediate consumption is value 
added. This approach shows the contribution of individual economic activities to the total 
GDP.

Income based estimates – summing up the incomes generated (i.e salaries and wages, 
gross operating surplus of enterprises and mixed income generated by households that 
engage in production)

The sum of final expenditures (expenditure) approach is to sum up the expenditure values 
of the final users of goods and services measured in purchasers’ values, less the c.i.f. 
values of the import of goods and services. It is calculated by estimating the values of 
private consumption expenditure, government consumption expenditure, gross fixed capital 
formation, change in stocks and exports of goods and services, less imports of goods and 
services. These are termed `final demand’ or ‘final expenditure’ categories.

Definition

The Gross national income (GNI) consists of: the personal consumption expenditure, the 
gross private investment, the government consumption expenditures, the net income from 
assets abroad (net income receipts), and the gross exports of goods and services, after 
deducting two components: the gross imports of goods and services, and the indirect 
business taxes. The GNI is similar to the gross national product (GNP), except that in 
measuring the GNP one does not deduct the indirect business taxes.

Measuring GNI

As GNI is an add up of Net Income from abroad and the GDP, one can calculate the GNI 
by the following formula:

GNI = GDP + (FL – DL) + NCI

When FL and DL are respectively the foreign and domestic income from labor, and NCI the 
net capital inflow. For example, if a country A’s nominal GDP is $20,000, the domestic 
income from labor $3,000 and the foreign income from labor $5,000, and the country 
received a $10,000 donation from another country’s charity organization, the GNI of 
country A would be $32,000.

Notes on GDP

Notes on GNI
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TJ/1000 Tonnes1

Hard Coal 29.3076 Lignite/Brown Coal 11.2834

Coke/Oven Coke 26.3768 Peat 9.525

Gas Coke 26.3768 Charcoal 28.8888

Brown Coal Coke 19.6361 Fuelwood2 13.4734

Pattern Fuel Briquettes 29.3076 Lignite briquettes 19.6361

Petroleum Products (TJ/1000 Tonnes)

Crude Petroleum (Imported)        42.6133 Gas Oil/Diesel       42.4960 

Crude Petroleum (Domestic)        43.3000 Residual Fuel Oil       41.4996 

Plant Condensate        44.3131 Naphtha       44.1289 

Aviation Gasoline (AV GAS)        43.9614 White/Industrial Spirit       43.2078 

Liquefied Petroleum Gas (LPG)        45.5440 Lubricants       42.1401 

Motor Gasoline        43.9614 Bitumen (Asphalt)       41.8000 

Natural Gasoline        44.8992 Petroleum Waxes       43.3334 

Aviation Turbine Fuel (ATF)        43.1994 Petroleum Coke       36.4000 

Kerosene        43.1994 Other Petroleum Products       42.4960 

Natural Gas Products (TJ/1000 Tonnes)

Liquefied Natural Gas (LNG) 45.1923 Natural Gas
1TJ/ million scf

0.9479 mmbtu/GJ

Butane 50.393 Ethane 1,067.82 GJ/mscf

Propane 49.473 Methane 1,131.31 GJ/mscf

Electricity

Electricity 3.6 TJ/GWh

Conversion Coefficients and 
Equivalence

1,000 Tonnes Oil Equivalent (toe) = 41.84 TJ

Note:
1 Unless otherwise indicated
2 Assuming 9.7 TJ/1000 cu m
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Crude Oil and Petroleum Products (Barrels to Tonnes)

Product Barrels/tonne

Crude Oil - Import 7.33 

               - Local 7.60 

Motor Gasoline 8.55 

Diesel 7.50 

Fuel Oil 6.60 

Kerosene 7.90 

LPG 11.76 

ATF 7.91 

AV GAS 9.05 

Non-Energy 6.50 
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Definition
The sources of energy covered in the Energy Balances are as below:

Natural Gas Is a mixture of gaseous hydrocarbons (mainly methane), which occur in either gas fields or in 
association with crude oil fields.

LNG Is natural gas that is liquefied for ocean transportation and export.

Crude Oil Is natural gas that is liquefied for extracted from mineral deposits and consists essentially of many 
different non-aromatic hydrocarbons (paraffinic, cyclonic, etc.).

Aviation Gasoline (AV GAS) Is a special blended grade of gasoline for use in aircraft engines of the piston type. Distillation 
range normally falls within 300 C and 2500 C.

Liquefied Petroleum Gas (LPG) Commercial LPG consists essentially of a mixture of propane and butane gases which are held in 
the liquid state by pressure or refrigeration.

Motor Gasoline (mogas) Petroleum distillate used as fuel in spark-ignition internal combustion engines. Distillation range 
is within 300 C and 2500 C.

Aviation Turbine Fuel (ATF) Fuel for use in aviation gas turbines mainly refined from kerosene. Distillation range from 1500 C 
and 2500 C.

Kerosene Is a straight-run fraction from crude oil, with boiling range from 1500 C to 2500 C. Its main uses 
are for domestic lighting and cooking.

Diesel (or Gas 0il)
Distillation falls within 2000 C and 3400 C. Diesel fuel for high-speed diesel engines (i.e. 
automative) is more critical of fuel quality than diesel for stationary and marine diesel engines. 
Marine oil usually consists of a blend of diesel oil and some residual (asphaltic) materials. 

Fuel Oil

Heavy distillates, residues or blends of these, used as fuel for production of heat and power. Fuel 
oil production at the refinery is essentially a matter of selective blending of available components 
rather than of special processing. Fuel oil viscosities vary widely depending on the blend of 
distillates and residues.

Non-Energy Products

Refer mainly to naphtha, bitumen and lubricants, which are obtained by the refinery process from 
petroleum but used for non-energy purposes. Naphtha is a refined or partly refined light distillate, 
which is further, blended into motor gasoline or used as feedstock in the chemical industry. 
Bitumen is a viscous liquid or solid, non-volatile and possesses waterproofing and adhesive 
properties. Lubricating oil is used for lubricating purposes and has distillation range from 3800 C 
to 5000 C.

Refinery Gas The gas released during the distillation of crude oil and comprises methane, ethane, propane and 
butane. Most refinery gas is retained in the refinery and used as fuel in plant operations.

Coal and Coke
Solid fuels consisting essentially of carbon, hydrogen, oxygen and sulphur. Coal in the energy 
balance is mainly bituminous coal (medium grade in terms of energy content) and some anthracite 
(high quality hard coal). Coke is obtained from coal by heating at high temperature.

Hydropower

Is the inferred primary energy available for electricity production and is shown in terms of 
conventional fossil fuel equivalent using the average thermal efficiency of conversion for the year, 
i.e. the hypothetical amount of fossil fuel, which would be needed to produce the same amount of 
electricity in existing thermal power plants.

Electricity Production

Production of electricity refers to production from public utilities as well as independent power 
producers (IPPs) and private installations & co-generation plants which obtain licenses from the 
Department of Electricity Supply and Market Regulation, Energy Commission. Figures for ‘fuel 
input’ into power stations & co-generation plants were only available for Tenaga Nasional Berhad, 
SEB, SESB, IPPs as well as GDC Sdn. Bhd. Estimations were made using average conversion 
efficiency to obtain the fuel input into private installations.
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Note
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Note
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