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Preface

On the demand side, final energy demand
increased by 4.8 percent, from 41,476
ktoe in 2010 to 43,455 ktoe in 2011. This
Increase in final energy demand was mainly
attributed to the non-energy sector which
consumed about 14.7 percent of the total

final energy demand.

Despite the challenging international economic environment in
2011, the Malaysian economy recorded a steady growth rate
of 5.1 percent (2010: 7.4 percent). Primary energy supply
correspondingly recorded an increase of 3.2 percent from
76,809 ktoe in 2010 to 79,289 ktoe in 2011. The supply
of crude oil and petroleum products, which increased by 7.7
percent, was the major contributor to the increase in the
primary energy supply. Nevertheless, natural gas, with 45.1
percent share of the total primary energy supply, remained the
dominant fuel in the country’s energy supply mix.

On the demand side, final energy demand increased by 4.8
percent, from 41,476 ktoe in 2010 to 43,455 ktoe in 2011.
This increase in final energy demand was mainly attributed to
the non-energy sector which consumed about 14.7 percent of
the total final energy demand.

In the power sector, coal overtook natural gas as the fuel with
the biggest share of energy input for electricity generation, at
46.6 percent of the total input of 27,924 ktoe. Natural gas
decreased its share to 39.3 percent compared to 45.6 percent
in 2010. Hydro contributed 6.6 percent, an increase from its
share in 2010 of 5.7 percent. The share of fuel oil and diesel
increased significantly to 7.5 percent when compared to the
previous year’s share of only 1.9 percent.

Industrial energy intensity increased by 6.7 percent from 57.2
toe/RM million of GDP in 2010 to 61.1 toe/RM million of GDP
in 2011. Malaysia’s final energy intensity improved from 61.3
toe/RM million in 2010 to 61.1 toe/RM million, equivalent to
a reduction of 0.3 percent.

The National Energy Balance (NEB) report shows that, generally
over the years, Malaysia’s demand for energy has been rising
with our economic growth, although our final energy intensity
has improved since 2002. In addressing this increasing energy
demand challenge, more market-based mechanisms need to be
introduced to incentivise optimal resource allocation as well as
further improve energy efficiency and supply security.

Reliable monitoring and projection of energy supply and
consumption by the government and industry becomes
indispensable for sound decision making. In this regard,
accurate and timely national energy statistics of the NEB report
is indeed the foundation for developing sound national energy
policies. They will enable us to initiate and implement relevant
and timely policy initiatives to meet our future energy demand
requirements.

| wish to thank all relevant government agencies, power
utilities, independent power producers, oil and gas companies,
coal producers, cement and iron and steel manufacturers, and
others, for your continuing support in the publication of the
NEB.

Thank you.

YB DATUK SERI PANGLIMA DR. MAXIMUS JOHNITY ONGKILI
Minister of Energy, Green Technology and Water
Malaysia
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This 2" publication of the National Energy Balance (NEB)
report by the Energy Commission (ST) is a reflection of the
added responsibility of being the main reference point for
energy data in Malaysia apart from its roles as the nation’s
regulator of electricity and piped gas supplies. This report is a
complete statistical publication for energy supply and demand
of the nation, and is based on an energy balance format using
similar energy units for all the reported data.

The NEB provides not only historical and statistical data on
energy supply and demand, but also has energy indicators
which show the performance of the energy sector in the country.
The report covers three major areas, namely the Energy Supply,
Transformation and Final Use, and includes natural gas, crude
oil, petroleum products, coal and coke, electricity, hydropower
and renewable energy.

As the focal point for energy data for Malaysia, ST has made
collaborative arrangements, to provide monthly, quarterly
and annual energy data to the relevant agencies such as the
International Energy Agency (IEA), International Energy Forum
Secretariat (IEFS), The Institute of Energy Economics, Japan
(IEEJ), Asia Pacific Economic Cooperation (APEC) and ASEAN
Centre for Energy (ACE). Additionally, ST also contributes
annually to the ASEAN Energy Outlook Report, which is jointly
prepared under Energy Supply Security Planning for ASEAN
(ESSPA), an area of cooperation between IEEJ and ACE.

To ensure accurate, reliable and up-to-date data for the policy
makers and other stakeholders of the energy sector, ST has
undertaken various efforts towards strengthening relationships
with data providers as it will be important to get their cooperation.
Activities such as workshops, dialogue sessions and site visits
have been regularly conducted with these entities, to identify
and resolve issues pertaining to the gathering of energy data
and statistics.

In this publication, efforts have been made to enhance the NEB
coverage and scope by putting in renewable energy sources and
presenting energy consumption by subsectors. Also included is
data for biodiesel used in the transport sector.

The public can access
the Malaysian Energy

Information Hub
(MEIH) to obtain
historical data  of

energy demand and
supply from 1978 till
the present. The data
can be downloaded in
PDF or Excel format.

In 2013, we hope to integrate the data input system in the
MEIH website, so as to enable all data providers of NEB to
submit the data online through the MEIH website. This will
improve data accuracy by minimising human error during the
process of data entry by data providers.

| wish to express our gratitude to the Ministry of Energy, Green
Technology and Water and all data providers for their support
and contributions towards the preparation of this NEB report.

Thank you.

et e
TAN SRI DATUK DR. AHMAD TAJUDDIN BIN ALI

Chairman of Energy Commission
Malaysia
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Data Compilation

The first stage in compiling the overall balance is to rearrange the data to fit into a standard structure of commodity (or partial)
balance. The commodity balance shows clearly the production, imports, exports, stock change and demand for each energy
commodity. The basic sequence adhered to in the overall balance is:-

Production + Imports - Exports +/- Stock change = Apparent inland deliveries (or consumption)

In practice, however, “Apparent inland deliveries” deduced from supply statistics hardly ever match actual sales data. It is
necessary, therefore, to include two “statistical discrepancies” - the first to account for the difference in apparent inland delivery
of primary supply mainly due to the difficulties in obtaining actual stock change data and difference in data compilation at source
and the second to account for the difference in secondary supply as the result of the transformation processes of one form of
energy to another.

In addition, the statistical discrepancy also acts as a balancing tool to minimize possible errors. In the case of oil and oil products,
losses in transportation and distribution, as well as statistical errors are included in the statistical discrepancy. However, for
electricity, distribution losses and the sector’s own use of electricity are accounted for in the “losses and own use”.

Stock changes are not fully accounted for in the balance. It is extremely difficult to obtain stocks of all energy commodities at
distributors and final users. Only oil companies’ stocks were readily available and these would include stocks at refineries and
depots. The statistical discrepancy might thus also include unrecorded stock changes. Coal stocks at TNB power stations and a
producer in Sarawak are taken into account.

In summary, the flow of energy is represented by the following equations:-

Primary Energy Supply = Production + Imports - Exports - Bunkers +/- Stock Change

Energy Demand = Gross inland consumption
= Final energy consumption
+ Consumption of the energy transformation sector
+ Distribution losses

+ Non-energy consumption
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Executive Summary

Energy Overview

The Malaysian economy recorded a steady pace of growth of
5.1 percent in 2011, despite the challenging international
economic environment. Growth was lower in the first half of the
year, particularly in the second quarter, as the economy was
affected by the overall weakness in the advanced economies
and the disruptions in the global manufacturing supply chain
arising from the natural disaster in Japan. Although the global
economic environment became increasingly more challenging
and uncertain in the second half of the year, Malaysia’s
economic growth improved due to stronger domestic demand.

With the positive and strong economic growth, Malaysia's
energy supply and demand also rose in tandem. Total primary
energy supply and final energy demand recorded a growth of
3.2 percent and 4.8 percent respectively when compared with
that of the previous year. The lower growth rates of final energy
demand compared with GDP indicates that Malaysia used
energy more efficiently.

Primary Energy Supply

The Malaysian total primary energy supply in 2011 was recorded
at 79,289 ktoe, a 3.2 percent growth from the previous year
(2010: 3.0 percent). The growth was attributed to the higher
imports of energy in order to meet local demand. The highest
increase of imports was observed for natural gas as it recorded
an increase of 26.3 percent to settle at 6,979 ktoe. The total
increase of primary energy supply was attributed to the lower
total exports of energy, as it declined by 6.6 percent to settle
at 49,142 ktoe. This high drop was due to the lower export of
crude oil which declined by 33.4 percent in 2011 compared to
that in the previous year to register at 11,404 ktoe.

In 2011, the total crude oil and condensates production posted
a decrease of 1.8 percent from that of 2010 to 28,325 ktoe
or 569.8 thousand barrels per day. This was due to major
scheduled maintenance and shutdown programmes that were
carried out during this period, involving over 70 fields and 10
pipelines. These shutdowns were planned to coincide with tie-
in work for new field development facilities that are expected to
come on-stream in the next few years. Natural gas production

remained stable, averaging at 7,299 million standard cubic feet
per day (mmscfd) compared to 7,476 mmscfd in the previous
year. A slight decrease was recorded for Peninsular Malaysia
and Sabah with 13.2 percent and 3.2 percent negative growth
rates respectively. Overall, the production of oil and gas was
maintained by the addition of three new gas fields (Cilipadi,
F9 and Melor & Laho) and three new oil fields (Dana, East
Piatu and Sepat) that were brought on-stream in 2011. This
increased the total number of producing fields in Malaysia to
124, comprising 76 oil fields and 48 gas fields.

The primary supply of crude oil was at 24,679 ktoe in 2011,
an increase of 9.7 percent from 22,487 ktoe in 2010. The
increase was mainly due to higher imports and lower exports
during the 2011 period. The primary supply of natural gas
which stood at 35,740 ktoe in 2011 is an increase of 0.8
percent from the 2010 level of 35,447 ktoe. The increase
was mainly due to higher imports of natural gas in 2010. The
primary supply of coal and coke in the country was stable at
14,772 ktoe in 2011 compared to 14,777 ktoe in 2010.
Higher imports of coal and coke in 2011, which increased by
5.5 percent, was recorded in line with the increase in local
demand especially from the power sector. In 2011, the primary
supply of hydropower energy recorded an increase of 17.3
percent to 1,850 ktoe. This was due to the commissioning of
Bakun Hydro that generated 300 MW in 3Q 2011 and 750 MW
in4Q 2011.

As of 1t January 2011, Malaysia's crude oil reserves stood at
5.858 billion barrels compared to 5.799 billion barrels in the
previous year. This increase was due mainly from Peninsular
Malaysia totalling 2.374 billion barrels compared to that in
the previous year at 2.061 billion barrels. Meanwhile, as of
1st January 2011, Malaysia’s natural gas reserves increased to
89.988 trillion standard cubic feet (tscf), from the 2010 level
of 88.587 tscf. PETRONAS made two gas discoveries in the
shallow water areas offshore of the west coast of Sabah. The
first discovery was via the Zuhal East-1 well, which is located
in the Samarang Asam Paya Block about 130 km southwest
of Kota Kinabalu. The well was spudded in at a water depth
of 38 m and reached a total depth of 2,336 m to confirm
the presence of significant gas-bearing reservoirs. The current
estimate of gas-initially-in-place is about 550 billion standard
cubic feet (bscf).
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Energy Transformation

The total oil refineries production in 2011 was recorded
at 23,867 ktoe, an increase of 12.5 percent compared to
the previous year (2010: 21,207 ktoe). All major petroleum
products showed an upward trend except for Petrol, LPG and
Kerosene. Of the total production, Diesel took up the highest
share (37.4 percent), followed by Non-Energy (19.1 percent),
Petrol (15.1 percent), ATF and AV GAS (14.5 percent), Refinery
Gas (6.9 percent), LPG (2.8 percent), Fuel Qil (2.4 percent)
and Kerosene (1.8 percent). Currently, Malaysia’s total refinery
capacity is 492 thousand barrels per day, excluding the
condensates splitter capacity of 74.3 thousand barrels per day.

Liquefied Petroleum Gas (LPG) production from the Gas
Processing Plant (GPP) increased to 2,434 ktoe compared to
the previous level of 2,299 ktoe. The LPG production from
the Liquefied Natural Gas (LNG) plants recorded a more than
double drop to 214 ktoe in 2011 compared to the previous
year's level of 451 ktoe. The Middle Distillate Synthesis (MDS)
plant output also showed a downward trend of 20.9 percent
to settle at 359 ktoe compared to the previous year’s level of
454 ktoe. The petroleum products from MDS plant consisted
of 70.2 percent Non-Energy products, 20.6 percent Diesel and
9.2 percent Kerosene.

Electricity

Malaysia’s total installed electricity generation capacity as of
31t December 2011 was at 28,749 MW. Peninsular Malaysia
had about 84.3 percent of the total, followed by Sarawak at
9.0 percent and Sabah at 6.7 percent. An additional 750
MW of major hydro capacities were recorded for 2011 in
Sarawak. Gross electricity generation registered 123,561 GWh,
an increase of 14.2 percent from the previous year (2010:
108,175 GWh). The electricity consumption was 107,330
GWh, an increase of 2.7 percent from the previous year (2010:
104,521 GWh). The peak demand for Peninsular Malaysia of
15,476 MW was recorded in the second quarter of the year (2Q
2011), while in Sarawak it was at 1,214 MW (in 3Q 2011) and
in Sabah it was at 830 MW (2Q 2011). The calculated reserve
margin for Peninsular Malaysia was 37.0 percent, 66.8 percent
for Sarawak and 40.7 percent for Sabah.

In 2011, the total energy or fuel input to power stations
increased by 0.8 percent to 27,924 ktoe. The biggest drop was

observed for Natural Gas, as it decreased by 13.1 percent from
the 2010 level at 12,628 ktoe to 10,977 ktoe in 2011. In order
to meet the local demand, the power industry shifted to diesel
and fuel oil. As a result, Fuel Oil and Diesel inputs in power
station increased significantly by 782.4 percent and 136.4
percent respectively. Analysis by fuel share showed that Coal
and Coke are the main fuel sources for electricity generation
with 46.6 percent of the total fuel inputs, followed by Natural
Gas at 39.3 percent, Hydropower at 6.6 percent, Fuel Oil at 4.0
percent and Diesel at 3.5 percent.

The total electricity consumption in the country remained robust
with a growth rate of 2.7 percent. The agriculture sector showed
the highest growth with 9.6 percent, followed by commercial
at 4.8 percent and the remaining residential and industrial
sectors both grew at 1.7 percent. The industrial sector was the
main consumer of electricity in Malaysia with its share of 43.9
percent of the total consumption in 2011. This was followed
by the commercial sector at 34.3 percent, residential sector at
21.4 percent, agriculture sector at 0.3 percent and transport
sector at 0.2 percent.

Final Energy Demand

Total final energy demand in 2011 experienced an increase of
4.8 percent from the previous year to register at 43,455 ktoe.
The increase was attributed to the high demand from the non-
energy sector which grew 72.5 percent to settle at 6,377 ktoe.
This was followed by the residential sector's demand growth of
4.2 percent. Demand from the transport sector also increased
in 2011 by 1.4 percent to 17,070 ktoe. Analysis showed that
the transport sector was still the main consumer of energy in
the country with a share of 39.3 percent. This was followed by
the industrial sector at 27.8 percent, non-energy sector at 14.7
percent, commercial sector at 9.7 percent, residential sector at
6.4 percent and the agriculture sector at 2.1 percent.

In 2011, the industrial GDP of Malaysia registered a positive
growth of 2.7 percent compared to the previous year, with
growth mainly coming from the manufacturing and construction
sectors. In terms of energy efficiency, Malaysia’s industrial
energy intensity for 2011 was 61.3 toe/RM million, an increase
of 6.7 percent from the previous year’s intensity.

The total final energy demand by type of fuels shows that
Petroleum Products constituted about 55.1 percent of total



energy demand, followed by Electricity at 21.3 percent,
Natural Gas at 19.6 percent and Coal and Coke at 4.0 percent.
All fuels experienced demand growth in 2011, except for Coal
and Coke and total Petroleum Products. Natural Gas demand
recorded the highest growth rate with 36.2 percent, followed by
Electricity at 2.7 percent growth. Coal and Coke final demand
decreased by 3.7 percent to 1,759 ktoe. Total demand for
Petroleum Products also experienced a similar trend with a
negative growth rate of 1.9 percent to register at 23,946 ktoe.

Final Demand for Petroleum Products

In 2011, the total final energy demand for Petroleum Products
declined by 2.0 percent with the major drop coming from the
Petrol and Fuel Oil. Final demand for Petrol dropped by 14.7
percent whilst demand for Fuel Oil and LPG decreased by
13.4 percent and 1.0 percent respectively. In terms of share,
Diesel (36.4 percent) and Petrol (34.1 percent) continued to
be the largest contributors to the total demand for Petroleum
Products. This was followed by LPG (12.1 percent), ATF and AV
GAS (10.7 percent), Non-Energy (4.9 percent), Fuel Oil (1.7
percent) and Kerosene (0.1 percent).

National Energy Balance 2011 9

Outlook in 2012

Amid the more challenging external environment, Malaysia’s
economy is projected to experience a steady pace of growth
of 4 — 5 percent in 2012. Domestic demand is expected to
remain resilient and will continue to be the anchor for growth.
The global oil and gas sector is expected to remain exciting
in 2012, driven by dynamic business drivers such as oil
price, energy demand outlook, global economic recovery and
geopolitical uncertainties. Global oil demand is still projected
to grow at a revised rate of 1.2 percent in 2012 compared
to 1.5 percent in 2011. This downward revision is primarily
attributed to weaker demand from Europe as well as higher
oil prices. The majority of global oil demand growth will be
from the emerging economies, with China contributing 25
percent of this growth in 2012. As for the power sector, the
Government in 2011 passed the Renewable Energy (RE) Act,
and launched a roadmap to increase the contribution of RE to
the electricity generation mix from less than 1 percent currently
to 5.5 percent by 2015. Under the Act, a Feed-in Tariff (FiT)
mechanism will be implemented in December 2011, to be paid
for by contributions of 1 percent of consumer electricity bills
into an RE fund.
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GDP at 2005 prices (RM million)*
GDP at current prices (RM million)*
GNI at 2005 prices (RM million)*
GNI at current prices (RM million)*
Population (‘000 people)**
Primary Energy Supply (ktoe)

Final Energy Demand (ktoe)
Electricity Demand (ktoe)
Electricity Demand (GWh)

Per Capita

GDP (at 2005 prices, RM million)*
Primary Energy Supply (toe)

Final Energy Demand (toe)
Electricity Demand (kWh)

Energy Intensity

Primary Energy Supply (toe/GDP at 2005 prices

(RM million))

Final Energy Demand (toe/GDP at 2005 prices

(RM million))

Electricity Demand (toe/GDP at 2005 prices

(RM million))

Electricity Demand (GWh/GDP at 2005 prices

(RM million))

Note

(*)

(**

: Quarterly data from Department of Statistics Malaysia
) : Mid-year population from Department of Statistics Malaysia

2011

ata

IO N T I

170,667
211,394
159,292
205,432
28,870
19,568
10,506
2,171

25,232

5912
0.678
0.364

874

114.7

61.6

12.7

0.148

174,887
217,956
162,709
211,274
28,964
19,263
11,043
2,377

27,626

6,038
0.665
0.381

954

110.1

63.1

13.6

0.158

181,357
224,687
171,687
220,931
29,057
20,043
11,215
2,382

27,684

6,241
0.690
0.386

953

110.5

61.8

13.1

0.153

184,440
230,419
173,206
225,013
29,151
20,414
10,692
2,305

26,789

6,327
0.700
0.367

919

110.7

58.0

12.5

0.145

711,351
884,456
666,894
862,650
28,964
79,289
43,455
9,235

107,331

24,560
2.737
1.500

3,706

111.5

13.0

0.151
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Table 2: Key Economic and Energy Data by Region

| Peninsular Malaysia | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 |

GDP at 2005 prices (RM million) 459,893 486,659 517,780 544,320 534,023 577,044 606,634*
Population (‘000 people)** 21,075 21,370 21,662 21,951 22,241 22,656 23,132
Final Energy Demand (ktoe) 32,195 34,390 37,921 38,530 34,521 35,593 35,970
Electricity Demand (ktoe) 6,366 6,669 7,030 7,307 7,567 8,145 8,427
Electricity Demand (GWh) 73,987 77,504 81,710 84,924 87,950 94,666 97,939
Per Capita

GDP at 2005 prices (RM million) 21,822 22,773 23,903 24,797 24,011 25,470 26,225
Final Energy Demand (toe) 1.528 1.609 1.751 1.755 1.552 1.571 1.555
Electricity Demand (kWh) 3,511 3,627 3,772 3,869 3,955 4,178 4,234
Energy Intensity

Final Energy Demand (toe/GDP at 2005 prices (RM million)) 70.0 70.7 73.2 70.8 64.6 61.7 59.3
Electricity Demand (toe/GDP at 2005 prices (RM million)) 13.8 13.7 13.6 13.4 14.2 14.1 13.9

Electricity Demand (GWh/GDP at 2005 prices (RM million)) 0.161 0.159 0.158 0.156 0.165 0.164 0.161

| Sabah | 2005 [ 2006 [ 2007 | 2008 | 2009 | 2010 | 2011

GDP at 2005 prices (RM million) 30,594 32,059 33,365 35,808 37,215 38,173 40,131*
Population (‘000 people)** 3,076 3,099 3,125 3,154 3,184 3,207 3,316
Final Energy Demand (ktoe) 2,806 2,587 2,879 3,068 3,046 2,758 3,465
Electricity Demand (ktoe) 238 255 285 299 329 355 368
Electricity Demand (GWh) 2,766 2,969 3,317 3,474 3,818 4,127 4,275
Per Capita
GDP at 2005 prices (RM million) 9,947 10,345 10,676 11,353 11,689 11,904 12,101
Final Energy Demand (toe) 0.912 0.835 0.921 0.973 0.957 0.860 1.045
Electricity Demand (kWh) 899 958 1,061 1,102 1,199 1,287 1,289
Energy Intensity
Final Energy Demand (toe/GDP at 2005 prices (RM million)) 91.7 80.7 86.3 85.7 81.9 72.3 86.3
Electricity Demand (toe/GDP at 2005 prices (RM million)) 7.8 8.0 8.6 8.3 8.8 9.3 9.2
Electricity Demand (GWh/GDP at 2005 prices (RM million)) 0.090 0.093 0.099 0.097 0.103 0.108 0.107
[Swawak | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 _
GDP at 2005 prices (RM million) 53,091 55,218 58,942 59,437 58,647 61,436 64,586*
Population (‘000 people)** 2,327 2,363 2,399 2,435 2,471 2,507 2,516
Final Energy Demand (ktoe) 3,274 3,330 3,461 3,302 3,277 3,125 4,019
Electricity Demand (ktoe) 339 348 368 380 391 493 440
Electricity Demand (GWh) 3,940 4,045 4,277 4,416 4,544 5,730 5,116
Per Capita
GDP at 2005 prices (RM million) 22,820 23,371 24,569 24,409 23,735 24,511 25,668
Final Energy Demand (toe) 1.407 1.409 1.443 1.356 1.326 1.247 1.597
Electricity Demand (kWh) 1,694 1,712 1,783 1,814 1,839 2,286 2,033
Energy Intensity
Final Energy Demand (toe/GDP at 2005 prices (RM million)) 61.7 60.3 58.7.0 55.6 515.¢) 50.9 62.2
Electricity Demand (toe/GDP at 2005 prices (RM million)) 6.4 6.3 6.2 6.4 6.7 8.0 6.8

Electricity Demand (GWh/GDP at 2005 prices (RM million)) 0.074 0.073 0.073 0.074 0.077 0.093 0.079

Note
(*) : Estimated based on data from Department of Statistics Malaysia
(**) : Mid-year population from Department of Statistics Malaysia
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Table 3: Production and Reserves of Oil as of 1%t January 2011

Reserves in billion barrels Production in thousand barrels per day
Region
Peninsular 2.048 0.326 2.374 207.7 . 243.5
Malaysia
Sabah 1.874 0.118 1.992 134.0 0.0 134.0
Sarawak 1.007 0.485 1.492 119.3 73.0 192.3
Total 4.929 0.929 5.858 461.0 108.8 569.8

Source:
PETRONAS

Table 4: Refinery Licensed Capacity

Port Dickson,
SHELL Refining Co. (FOM) Bhd Negeri Sembilan 1963

Port Dickson,

ESSO Malaysia Bhd Negeri Sembilan 1960 88
PETRONAS Kertih, Terengganu* 1983 49
PETRONAS Melaka 1994 100
Malaysia Refining Company Sdn Bhd

(PETRONAS / ConocoPhillips) L 1 oY
Total 492

Source:
ESSO, PETRONAS & SHELL

Note (*):
Excludes condensate splitter of 74,300 bpd
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Table 5: Breakdown on Sales of Petroleum Products in Thousand Barrels

Petroleum Products Penlnsu'lar Total
| E1EVSE]

Petrol 71,469 4,438 4,974 80,881
Diesel 44,704 8,293 11,336 64,333
Fuel Oil 2,268 484 0 2,752
Kerosene 157 11 8 175
LPG 20,635 1,309 1,320 23,264
ATF & AV GAS 18,946 396 215 19,557
Non-Energy 13,753 438 671 14,862
Total 171,932 15,370 18,523 205,824

Source:
Oil companies
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Figure 21: Final Consumption of Petroleum Products

Non-Energy

4.9 %

ATF & AV GAS
10.7 %

Kerosene

0.1 %

Petrol

34.1 %

LPG
12.1 %
Total : 23,922 ktoe
Fuel Oil
1.7 %
Diesel
36.4 %
Source:

Oil companies
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Table 6

Table 7

Figure 22
Figure 23
Figure 24

: Reserves and Production of Natural Gas

as of 1%t January 2011

: Consumption of Natural Gas in mmscf
: Import and Export of Natural Gas and LNG

: Natural Gas Consumption by Sectors

: Conversion in Gas Plants
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Natural Gas

Table 6: Reserves and Production of Natural Gas as of 1%t January 2011

Reserves Production

Trillion standard cubic feet (Tscf) Million standard
cubic feet per day

Peninsular Malaysia 9.797 25.337 35.134 2,385.73

Sabah 3.327 8.638 11.965 433.61

Sarawak 3.033 39.856 42.889 4,479.49*%

Total 16.157 73.831 89.988 7,298.84
Notes (*):

Refers to the amount of gas produced/generated from associated fields

1 cubic feet = 0.028317 cubic metre

Associated Gas: Natural gas produced in association with oil

Non-Associated Gas: Natural gas produced from a gas reservoir not associated with oil

Source:
PETRONAS

Table 7: Consumption of Natural Gas in mmscf

Peninsular .
I A T
17 - 229 246

Residential

Commercial 884 - 306 1,190
Industry 156,333 6,984 653 163,970
Non-Energy 69,220 38,916 40,830 148,966
Transport 10,371 - - 10,371
Power Stations 405,229 29,308 35,824 470,361
Total 642,054 75,208 77,842 795,104

Source:

Power utilities, IPPs, PETRONAS and gas distribution companies
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: Production and Reserves of Coal as of

31t December 2011

: Consumption of Coal in metric tonnes
: Net Import of Coal

: Coal Consumption by Sectors
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Coal

Table 8: Production and Reserves of Coal as of 31t December 2011

Reserves (Million Tonnes) Production
Location Coal Type

Indicated m (metric tonnes)

- é:)iokrfa?lantek rs Lo Szl /(-igl‘:rilrrlfc(i:t?;,n?jeﬂ‘;hracite Legaeg
2. Merit-Pila, Kapit 170.26 107.02 107.84 Sub-Bituminous 405,658
3. Mukah - Balingian 86.95 170.73 646.53 ;L%”gﬁ'bf'%‘fﬂfnti”ite 2326575
4. Bintulu 6.00 0.00 14.00 ?;::{E";g‘;isng -

5. Tutoh Area 5.58 34.66 162.33 Sub-Bituminous

Subtotal 276.04 323.01 963.10 2,915,789
1. Salimpopon 4.80 14.09 7.70 Sub-Bituminous

2. Labuan 8.90 Sub-Bituminous

3. Maliau 215.00 Bituminous

4. Malibau 17.90 25.00 Bituminous

5. SW Malibau 23.23 Bituminous

& gilgiﬂga” st lfielle 42.60 Bituminous

Subtotal 4.80 55.22 299.20

1. Batu Arang 17.00 Sub-Bituminous

Subtotal 0.00 0.00 17.00

Total 280.84 378.23 1,279.30

Grand Total 1,938.37 2,915,789

Source:
Department of Mineral and Geosciences Malaysia

Table 9: Consumption of Coal in metric tonnes

Industry 2,657,398 105,982 2,763,380
Power Stations 18,421,481 = 2,220,883 20,642,364
Total 21,078,879 0 2,326,865 23,405,744

Source:
Power Utilities, IPPs, cement, iron and steel manufacturers
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Electricity

Table 10: Installed Capacity as of 315t December 2011 in MW

T D I
TNB - 68 -

1,911 5,075 - - 7,054
IPPs 20 7,469 7,200 600 - - - 15,289
Peninsular Co-Generation - 783 - 35 7 105 13 943
Malaysia Self-Generation - 31 - - 516 387 - 933
SREP 6 - - - - 9 8 23
Subtotal 1,937 13,358 7,200 635 591 500 21 24,242
SESB 70 107 - - 259 - - 435
IPPs - 480 - 175 - - - 655
Co-Generation - 42 - - 50 79 - 171
Sabah
Self-Generation - 6 - - 499 129 - 634
SREP 7 - - - - 30 - 37
Subtotal 77 634 - 175 808 238 - 1,932
SEB 101 675 480 - 102 - - 1,358
IPPs 900 - - - - - - 900
Sarawak Co-Generation - 289 - - - - 1 290
Self-Generation - - - - 12 14 - 26
Subtotal 1,001 964 480 - 114 14 1 2,574

Grand Total 3,015 14,956 7,680 810 1,513 752 22 28,749

Source:
Power Utilities and IPPs
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Figure 27: Installed Capacity as of 31t December 2011

Fuel Oil n
28% B30

Coal

26.7 %

Biomass
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Others
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Hydro
10.5 %

Natural Gas

52.0 %

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

TNB

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

S (Fps 20 6,977 7,051 560 ; - 14,608
Malaysia

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

SESB 70 107 ; ; 259 - 435

Sabah IPPs 7 480 i 175 - 26 688

Subtotal 77 587 : 175 259 26 1,123

SEB 96 571 470 88 50 ; 1,275

Sarawak IPPs 750 - - - - - 750

Subtotal 846 571 470 88 50 - 2,025

Grand Total 2,825 12,806 7,521 823 371 26 24,371

Source:
Power Utilities and IPPs
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Figure 28: Available Capacity as of 31t December 2011

Diesel
1.5%
Fuel Qil
3.4 % Biomass
0.1 %
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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 4x87.0 348.0
2. Stesen Janakuasa Bersia 3x24.0 72.0
3. Stesen Janakuasa Kenering 3x40.0 120.0
4. Chenderoh 3x10.7+1x8.4 40.5
5. Sg. Piah Hulu 2x7.3 14.6
6. Sg. Piah Hilir 2x27.0 54.0
Pahang

1. Stesen Janakuasa Sultan Yussuf, Jor 4 x 25.0 100.0
2. Stesen Janakuasa Sultan Idris I, Woh 3x50.0 150.0
3. Cameron Highland Scheme* 11.9
Kelantan

1. Pergau 4 x 150.0 600.0
2. Kenerong Upper 2x6.0 12.0
3. Kenerong Lower 2x4.0 8.0
Subtotal 1,931.0

1. Tenom Pangi 3x22.0 66.0
Subtotal 66.0

1. Batang Ai 4 x23.5 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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Table 13: Installed Capacity of Mini Hydro Power Stations

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
. seawak .|
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
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Table 14: Transmission Network in Circuit — kilometers

1,094 8,431 11,672
SESB = 492 1,780 123
SEB - 867 235 =

Source:
TNB, SESB and SEB

Table 15: Distribution Network in Circuit — kilometers

Utility Overhead Lines Underground Cables

TNB 477,191 379,661

SESB 7,761 1,317

SEB 20,254 6,450
Source:

TNB, SESB and SEB

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

Electricity Gross Electricity Available Peak Reserve
Region Generation Consumption Capacity** | Demand 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, 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

Diesel

Fuel Oil 3.5 %
4.0 %

Natural Gas

39.3 %

: 27,924 ktoe

Coal
46.6 %
Hydropower
Note: o
Figures exclude fuel consumption for self-generation plants 6 . 6 /O

Source:
Power utilities and IPPs

Table 17: Electricity Consumption by Sectors in GWh

Peninsular

X 44,092 . 33,272 . 20,055 . 214 100.0 305.8 100.0 97,939
Malaysia
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



58 National Energy Balance 2011

Figure 30: Electricity Consumption by Sectors in 2011

Agriculture
Transport 0.3%

0.2 %

Residential

21.4 %

Industry
43.8 %

Total : 107,330 GWh

Commercial

34.3 %

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

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

Land Fill Gas . 5,613
Mini Hydro 45,98 38,780
Peninsular Malaysia Solar 0.80 666
Palm Oil Mill Effluent (POME) 2.00 2,030
Subtotal 48.78 47,089
Palm Shell & Empty Fruit Bunch (EFB) 35.20 165,425
Wood Waste 10.00 4
Sabah Mini Hydro 17.34 47,841
Palm Oil Waste 14.00 69,483
Subtotal 76.54 282,753
Mini Hydro 6.00 7,021
Sarawak 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
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Table 19: Electricity Generation and Installed Capacity of Renewable Energy by Private Licensee by Region in 2011

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

Agricultural Waste 100.32 49,367
Peninsular Malaysia Industrial Waste Heat 9.45 29,055
Subtotal 109.77 78,422
Agricultural Waste 6.50 12,008
Wood Waste 57.00 254,856
Sabah
Empty Fruit Bunch (EFB) 7.50 12,618
Subtotal 71.00 279,482
Palm Oil Waste 7.40 12,533
Wood / Sawmill Dust 11.00 40,385
Sarawak
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 21: Net Import and Export of Energy in ktoe

Year Net Expon? of Net Export of Net Export of Net Exp_0|_'t of O?SL,::;E (Lr:n Net Import of
Crude Oil LNG Natural Gas Electricity Products 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) 9,619
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

n.a n.a

1990 9,797 9,797

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 1,626 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 Bl
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



67

National Energy Balance 2011

£98'€C 6G9°'1 2LG'Y G99 LSY'E 61v 1/5 626’8 66G°€ 6/9'v¢ 9086 v/8YT T110C
L02'Te 60¢ LGE'Y £69 168°C €8y LcE 69€'8 v/8'€ L8Y'Ce v87'8 €00'¥T  0T0¢
€60'Ge g6l 606G ceL G80'¢c G99 1248 G1v'6 250y 98¢‘9e 104°S 689°0¢  600C
z8v'ac 166 SLY'Y 8021 6€T'E ave 7661 ¥9€'6 990G 9/L'92 8CT'8 8€9'8T  800¢
L0g'Ge 8€E6 197%°e 8¢2'1 8€T'E vee 0661 €€0'6 682G 14592 162'6 0ce’LT  L0OOC
v8v'ee 678 0S¢ 8IT'T 8€6°C LES €€6°'1 2§L'8 L09'Y 606t ARN] L6/4'9T 9002
8EY'TC c0¢ LG1C el €662 12a LLL'T 191°6 Sve'y 6EEVC €219 91281  G0OC
666°C2 Gl¢ GGv'e £68 €69'C 16S €181 119'6 velL'y vee'se ¥2G'8 018'9T  ¥002
9/G'ce ¢9¢ €29°C cEob L9€'C €86 €941 290'6 v85'y 18€'Ge v5e's LZT°LT  €00¢
Gev'1C v6¢ L21°C L68 0/G'C viv 2eee 107'8 09Y'v 0/8'ce 2e0'8 8e8'vT  200C
L18'ze 1€ee 0c0‘e G/8 ¥56'C €8¢ 692'C 29r's €29'y 68G'¢ce 06201 662°'€T  100C
¥56°0¢ Tve z6v'e 8€8 099°¢ 6€¢C 2es'e 6508 €68°'c €/9'12 A°TAL) I2y'GST 0002
L2LLT 0€c¢ 6G1°C L19 ovi‘e 0T¢ €09 IAVAS; 950'¢e €V9°LT 8v0‘¢ G6G'YT 6661
2eL'IT c61 L11°2 9474 G86'T G8¢ gee'e 926G G¥G'C CET'LT 0611 Zv6'GT 8661
€/9'91 €0¢ €8L'1 1€ 000°¢ G9¢€ 91LC vvL'9 16v'C L16'LT GEG'T 28€'91 /661
1GY'8T 1€€e ¥56°'C 1/€ 668'1 c¢6¢ 969'c vL1°9 YET'E 08¢e'61 106G 6/8'GT 9661
98991 G8¢ 08€'e 1% L8S'T 09¢ A XA 1109 oze'e 096'91 696 166'GT G661
€08'ET 29T 8911 61€ 086 €99 /88'C 801'S 91€'C (AR €681 9ge'cl w661
€801 90T 009 e L19 9/9 GLEC 6ve'y 918'1 L6911 Ge1'e 206’ €661
2066 EVI 1443 00¢ AN 8% 011°C 8v0'Y veL'T Ger'ol 6011 910'6 c661
68G°01 VL1 861 £99 10} 4% €€9'c G08‘e G99'T €v2'0T 70 6618 Te6l
0€0°0T 861 G849 96¢ c1g ve's 96t'e 901’1 0866 e 9eLL 0661

sen A810u3 SVD AV SBU0 16 apnig
X 9d1 auasos) | 110 194 %3 110 3pn1)
f1zuyay uoN B 41V papiodui| |ea0T]

90} Ul SaLIBULAY Ul UOISISAUOY) € d]qel



National Energy Balance 2011

68

Jeak an1309dsal Jo SuoIlels [ewlay) Jo Aousldlye aSelane wol) paje|ndled seindi4
‘(+) 810N

€61°01 9'9% 99 €'6¢€ WA 80 ve6'Le €10'eT 0581 L16'0T 186 €0T'1 T110¢C

Y0vr'6 8'9¥ LG 9'av 6'1 g ¢l 969'/C 166°CT L1G'T 829°C1 Siv Gacl 010¢
1€6°8 9'9¢ 99 V'vS 14 61 919'v¢ 010°6 £29'1 06€'€l 8¢ G0¢ 600¢
zzy's v'EE '8 G99 0¢ 9’6 ¥91've 6908 796'1 169°¢€T 66¢ 181 800¢
G8e's 6'€EE 69 6°99 €c 6°G 0L0°¢e 98/, 2es'1 6v5'CT vie 661 £00¢
ove'L 98¢ G/ 109 8¢ 8°G €v8°0¢ 796'S L9G'T ves'el LT19 /1 900¢
90.'9 1'8¢ L9 g'eY 6°¢ 01T 86961 1SS e1e't 1/2'21 86¢ G/¢ G00¢
91/'9 0°0€ G’/ ¥7'69 L'e 79 LYLLT £2€'S 62c'T G601 clLe vie 700¢
8969 9'v¢ €9 €69 8¢ (1'8) 289'91 vOoT'Y 9G0'T €68'01 ove 68¢ €00¢
161°9 vl €L 989 1’0ot €6 8Y1'81 966°¢ 62¢'l vev'el 9LV €9¢e'1 2¢00¢
0v6°'S 0¢ct ¢01 8 1L 1’9 A 11991 7661 £89'T 22611 8/¢ (01°V4 100¢
1€4°G L6 70T 6L "G €8 0L¥'GT Get'l 2191 08G'T1T 16T ¢69 000¢
60t'G €6 L'TT "1 6’/ 69 ¥82'v1 2ee'l 899'T 291’0t ¢L1 0S6 6661
€10°S ¢l €8 G99 08T 9¢l 89¢€'El 796 EIT'T 988’8 G/¢ 0€l'c 8661
L16'Y VL L9 7'€9 G'¢e (L€) 0/8'T1T 288 06£ 1€6/ G81 z8v'e £661
er'y L'/ 101 809 v'ic G'6 0ceel 056 eve'l 68Y°L 8¢ 41504 9661
606'¢ 9’8 L'ET 0°/S 8'0¢ 9'¢€l 6v2'T1 £596 0vs'1 AN A) 99¢ €/0'C G661
zog'e €6 L91 L'19 €ee 1701 206'6 Gc6 2691 611G 974 LG6'T 7661
1862 86 ovl 9'8Y G'/¢c 081 G668 88 292’1 vLEY L8 88€'C €661
1eG'e Lcl T'el el O'€e o€ 129, 896 66 1248 091 2s€ee c661
€8c'e O'€l ¢yl cve G'8¢€ 8'1¢ 00v'L €96 €60'T €€5'e 91 £89°C 1661
6L6'T Vel TGt vee c'ov ¢'1c 8/0'9 €18 GT16 19€'1 911 €/8C 0661

|enuuy
(%) aieys induj

pajelauay |esaiqg pue Jamod
101139313 0 1on (%) @1ey |eo) *9_ p
[ej01 110 19n4 ymoin | Induj jejor PAH Jeap

20}y ui (sjuejd pasuadi| ajeald >3 uoijesauas-0d Sulpn|oxa) SUOIFR}S JaMO Ul UOISIBAUO) 2 d|qel



69

National Energy Balance 2011

19
LS
9
€9
g9
c9
€9
€9
¢9
9
¢9
89
89
9
69
69
89
89
09
99
4]

6V

(sadlid 5002 18
Uol||IIN INY/203)
Aisuaju|
£319u3
|el3snpuj

uolonJisuo) pue 3uunjoeinuely ‘Sulkuent pue Sululy ‘Sulysiq pue A11seio4 ‘@inndlsy 10} 449 |e10} Se pauljeg
“(+) 810N

616°L1E €6e'61 8 oGt'ey 916 LL€'9 €669 0£40°L1 00121 110¢
G91'60€ 869°L1 Q1 LLY'TY v/0'T 969'c 1969 82891 82621 010¢
698°/82 16€'8T (£2) 9v8‘ov T1¢ 898'¢ 9€€’9 61191 AN Al 600¢
1€€90€ 89€'61 60 896'1Y L8¢ 9/8'C G0zZ'9 G6E'91 G0C'91 800¢
912'v0E L1961 6L 909'1Y G9¢ 8G6°C TARA) LTL'GT A £00¢
114662 02e'81 L0 69G'8€ €Gc 618°C 0eY's 61871 8v2'G1 900¢
¥88°28¢2 99/°L1 9¢ ¥82'8¢ 101 €L1'e YET'S ¥8E'GT Z6t'G1 G00¢
G88°€/C ¥8T°LT 6L eceLe L8 €81°C vSL'Y G8E'GT 16T 002
¥,0'9G¢2 G16'GT 6'€ G8G'YE 86 Gve'e 66EY 14271 ZLY'ET €00¢
Gee'gee 19%'G1 9°G 06c'ce 96 1162 L8E'Y AN vS8'C1 ¢00¢
6€V'62C 8ce'vl 19 €15'1e 86 8/€'C 870'v LET'ET 26811 T100¢
6/7'GEC 09L'€l 1'6 669°6¢ 0T 0Se'e 898'¢ 1,021 90¥'T1T 000¢
Sve‘o1e 28121 g9 8ce'Le 901 661'T €69'e €6e'TT £/2'01 6661
6/L'G6T 16¥'21 (€2 8GG'Ge LO€ €20 vie'e €6.'6 121'01 8661
0/8'81¢2 ¥68'C1 2’8 891°9¢ o6v 862'C €/0'e 10201 90101 £661
10€'v0C 890°C1T eVl 181'v¢ 98Y LT 29t'e 1968 8€8'6 9661
8/2'181 00G°01 L6 ¥91°1¢ vy v66°'T LE8'C £28'L 0908 G661
988'€91 2256 8'8 98261 ccy L18'T 205 ASTAVA €82°L 7661
€0G°CST 101°6 G'6 8CL'L1 29 £20°C 690°C 8GG'9 210, €661
20G'evT 890'8 T'TT G81'91 16€ ALA 168'1 922’9 GS¥'9 c661
ove'vel 9e0'/L 801 €96'11 0€T 1401 1241 908G GER'S 1661
89T1'veT 8€T‘9 01T ClAR - 8€8 229'1 98¢'G 00€‘G 0661

A313u3-uoN
«dd9 3 3IN}n2LI3y
|euisnpuj uipnjaul
|elisnpuj

(OA) |e1aswwo)
ajey ymmoin ainynausdy pue Modsues)
|enuuy |elzuapisay

90}y ul s103939S Aq uondwnsuo) A319u7 |eulq :Gg 3|qel



National Energy Balance 2011

70

(£0)
G'¢
(£2)
1
'8
(8°0)
G'¢
L8
9
G'q
6'G
08
9L
(T72)
¢'8
101
¢91
'8
6'9
€Tl
€Tl

(%) 1.

ymois jenuuy

05G'6€
G18'6€
168'8¢
226'6E
€67'6E
LYY'9E
vv. o€
LY8'GE
0/6°C€
€16'1¢e
658'62
981'8¢
011'9¢
9/2've
68L've
916'2c
618°0¢
126°L1
2L5'91
¥0G'GT
€€6'ET
€162t

(A313u3-uoN
*|19x3) |ejoL

9SY'eY
LY 1Y
9v8'0v
896'1Y
G09'TY
£95'8€
G8z'ge
TASAS
98G'vE
88C'€E
v16'1€
869'62
8ce'Le
8GG'Ge
£91'92
98/'¢ce
€88'1¢
¥80°61
ETLLT
191°91
LES'VT
AARA!

lejol

6GL'T
9z8'1
€19'1
ETL'T
19€'1
Gee'l
8ve'l
G0E'T
ARAN
980T
LL6
166
809
JASYA
ovL
LcL
[AVA
865
LBV
¢/l9
669
€19

3)0) pue |eo)

GIG'8
¥62'9
208'9
818'/
60L'L
296'L
186'9
06%'9
988'G
2v9's
029't
298'c
€z0'e
92L'c
Gov'e
6.0'C
¥69'1
099'1
10L'T
el
660°'T
690'T

609t
€65y
L08'
ZlLl'S
/6G'G
Zry's
ort's
rI0‘G
0/2't
/98°€
G96°'
0s€'e
G06'T
vyl
/80T
602'T
065

/61

095

/89

G6v

09t

Sunjea 104 sern

906°€
199°'T
G66'T
oro'e
zcrre
ozr'z
IvS'T
YT
919°'T
G//'T
GG9'T
ZIs'T
8II'T
z8z'l
8LE'T
0/8

¥90'T
€9I°'T
IvI'T
/59

709

609

A819uz-uoN
10J sex)

9¢2'6
€668
982’8
986°/L
€89°/L
2Le'L
vv6°9
Zv9'9
€1e'9
226's
¥6G°G
€92's
GI8'Y
LLS'Y
1451507
LLL'E
G/e'e
2€6'ec
0Sv'e
gle'e
G26'l
GIL'T

Ayo139913

9v6'ee
eov've
Sv1've
1Sv've
2a8've
86€°Ce
zro'‘ee
988°2e
G/T1'T¢
8€9°0¢
gze'oe
28561
28.'81
88Y'/1
8/G'8T
€02'LT
Zr1ot
768°€1
G/0'€T
L26°T1
v16'01
G286

siayio
pue sjonpoid
wnajol}ad

T110¢
010c
600¢
800¢
£00¢
900¢
G00¢
7002
€00¢
¢00¢
100¢
000¢
6661
8661
£661
9661
G661
661
€661
c661
Te61
0661

leaj

90 ul sjan4 jo adA] Aq uondwnsuo) A319u7 Jeulq :9g 3|qel



71

National Energy Balance 2011

€g6'ee 8/1'T €66 61 268°C viv GGI'8 AWA: 110¢
cov've LG99 08€‘C 61 026 8LV 0966 88€'8 010¢
ovI've 66/ 0c1C o€ 906 162'1 99/'8 ¥£9°'8 600¢
csy've 818 AR 74 G/Y'T €96'1 Zr8's L91'6 800¢
16872 cEB GG1'C 9/ VLY'T coe'e 0098 214’6 £00¢
g6g'ce 789 2s1'e 6/ 0261 106°1 L1G°L 0va'8 900¢
110°€C 1ZAS) o10'c 18 016'T €G6'T 112’8 2L9'8 G00¢
G88'ce LE9 950'c 98 Zrs't €9P'T 6€8°L 292’6 ¥00¢
9/1'1¢ 6€9 2681 €6 LEV'T 9621 6£G'8 09€°L €00¢
Lg9'0C 6€9 G8/'T 43 AN 68G°'T 8169 Zvo'g ¢00¢
gze'oe 0€9 29L'1 66 26e'l L6Y'T 911'8 £28'9 T100¢
18661 G¢9 YLG'T €1 29¢e'l G/8'T £8€'9 L29°'L 000¢
28L'81 289 veyr'l 91 €291 26L'1 €619 9069 6661
88Y°L1 619 619'T 991 10€'1 8/9°'T ¥G8'G 252’9 8661
8/G'81 L¥8 6EV'T 691 Gve't 8/6'T 98G°G vig'L £661
€0CL1 oL Gee't L61 GIe't 0LL'T G0z's GEL'9 9661
Zr1'al 9¢L 0911 LLT g12'c 90S'T 8YG'Y 018'S G661
¥68°€1 799 8.6 cql 9¢6 z6e'l 6ET'Y €¥9°'G 7661
9/0°€1 GE9 G/8 67l 6111 €62'T 999°‘¢ 6E€'S €661
L26'T1 G99 9L 091 €L 880°T oce'e 162°S 2661
1601 6LV 069 081 ¢19 av6 GET'E €/8'Y Teel
€28'6 6€¢ €88 106°C 127y 0661

829 €02 8YS
ejo 130 9U9s049 10 |eNn Je9
leoL g Giouguoy | SYDAV B ALY ) 9d1 110 19n4 A

20] Ul S}ONPoId Wn3joi}ad J0 uoipdwnsuo) |eulq :/Z 3|qel




National Energy Balance 2011

72

(uoissiwwog A315u3 Aq 700 111UN 066 T 404 (UOLIIIA INY) S99 GO0 18 daD) eiskejely eieSaN yueg ‘uils|ing [eanshels Alyiuow

) 92IN0S
€9°0 v6°0 1610 O'€l 60'19 6L'T11 90L'e 08T viL'e 095've 69°¢ LL'Y €€ €T's 1€€'£0T GeT'6 SSY'Ey 682'6L ¥96'8¢ 1GE'TTL T10C
611 120 GGT°0 €€l 0€'19 08°ETT 00£'€ JAA elLe 168'€2 €98 a1 86'C L 615701 €668 LYY 608'9L 162'82 €69'9/9 0102
(87°2) LLT €510 el G879 7’811 esv'e o'l 192 18G'ce 9L'€ (89°2) (16°1T) (16°1) 20€'96 982'8 GY8'0v €85'VL G68'L2 G88'629 600¢
280 8T1°0 Sv1°0 gct 29'69 88'8T1 0Lg'E [4 9/°¢ zee'ee 76'€ £8°0 €0'G €81 G186 986'/L 896'1TY 2€0'9L v6'L2 G95'6€9 800¢
060 §e'1 910 9el 02'89 G9'811 g8z'e €91 99¢ 1vv'ee S9'S 88°L 108 0€'9 ¥62'68 €89°'L 909'1¥ 68€'2L 981°L2 /80019 £00¢
980 €10 LY1°0 Ll 0c¢'L9 LL°9T1 0s1'e vl 0S¢ 06€'12 cL'y /.0 cc'l 8G'9 L16'78 zLe'L £95'8€ 120°29 z€8'ae 9€6'€/LS 900¢
§8°0 8%7°0 8710 8¢l €V'0L 18'1¢1 870'€ Sv'1 0g'¢ 0€5'02 SG'v 8G°¢ LE'S €e'9 §0.'08 ¥¥6'9 G8Z'8E 11299 LLY'9T 8/G'€VS §00¢
LL°0 LT°T 0ST°0 6l cecL 9,712l 086'C vl e€v'e 126'61 126 16°L 91'6 8.9 S6T'LL 2v9'9 €2e'LE 9€8'29 §06'Ge 190°91G 002
vl £9°0 ¢S10 TEtl LSTL 11611 868'C LET lee £80'61 099 06'€ 12’8 6L°S 1L8'€L €1€'9 98G'vE G9G'LS oze'se 8.2'e8y €00¢
60T 0’1 1610 0°€l 18CL 79Tl €8L'C o ST'¢ GLY'81 98'G €9'9 vET 6€°G £28'89 226'G 682'cE 961'€S LelL've ¥€8'9GY ¢00¢
STct 1811 0ST'0 6¢ct 0sL¢L 16611 §69'C €1 Sl'e 696'L1 629 119 0S¢ ¢s0 G10'69 ¥65'G GIG'1E 6/6'1G €zr've 99v'eey 100¢
SO0'T 20’1 4480 ciel £8'89 65°LT1T €09'C 92’1 91'¢c GE'81 0€'6 806 L8'ET 98'8 891'19 €92'S 669'62 01£'0S S6v'€C YET'TEY 0002
§8°0 90T w10 cel €489 crert 2LY'e 0c'1 L6°1 00G°L1T 02's €99 €98 719 196'GS GI8'y 8ce'Le ES' VY 9€9'22 or1'96€ 6661
(09°0) 2e0 EVT0 €7cl 8¥7'89 78'601 9072 9T'1 68’1 €88'91 o'y (€€72) (¥0°9) (9€°2) S6T'ES LLG'Y 855'Ge 966'0% L0T'2e 1€2'€LE 8661
61¢C 4N} 9210 601 §6'79 91°£0T 6S€C 11 00¢ 959'81 £0°91 1¢'8 6071 [4°4 2G66'09 ¥8€'y £91'92 ELT'EY §65°12 288'z0v L661
611 160 L1T°0 10T cv'v9 08°001 080'C ST'T 641 06L°LT 16°T1T 016 6911 00°0T L68'EY LLL'E 181°v2 ov8'LE 101'12 €6€'GLE 9661
Va1 40 G110 66 S6'79 82'66 206'1 L0'T 9’1 L¥5'91 1T°G61T 6Vl 002 €86 Gee'ee SLE'E 91°22 6/8'€E ¥29'02 8G2'TvE G661
vi'e G6°0 0110 6 £0'29 06°10T 00£'T 960 861 86v'GT £9°61 618 08'9 126 9/0'vE 2€6'e £82'61 299'1€ 67002 81/'01€ 661
90'T 960 0010 9'8 1€°¢9 81'G0T 091’1 160 €91 88G'v1 9¥'01 €96 91'¢ 06’6 v/v'8C 0S¥'e 82L'L1 626'62 €05'61 605'78¢ €661
1T Gc'1 00T°0 9'8 2§29 YITETT 8G€E'T 980 781 LE9'ET ¢e'al vITT ¢c1l 88'8 8/1'Ge 81¢'c G81'91 162'62 G86'81 168'85¢ 2661
8¢'1 €11 ¥760°0 18 §2'19 9/°0T1 8/1'1 LL0 6€'1 €261 el 8L°0T §9'¢e G596 €Lg'ce G26'T €961 Gee'9e 98681 99/°'L€C 1661
80T L6°0 2600 6L £5°09 26'86 10T°T €40 611 066'TT 0L'6 0.8 06'8 106 ze6'6l ST/L'T IYT'ET 1LY'12 201’8t LY0'L12 0661

(C]
INY) s?2ud [C)] (303) (WY
G002 e epde) sad eyde) sad puewaq fddng

s3dlid puewaqg -
dao/a01) puewaq fiddng e ST £318u3 A319u3 (s0p) (a0p)) L(a1doad
000,)

uone|ndog

WY) s3oud | W) seoud
5002 & 5002 3
danumo)

Ajddng £319u3 A319u3 |eulq Kiewud puewaq Ajddng

A310u3 * Krewnd 1€ das A313u3 A313uz
Krewnd leuly fewnd

Aponse|3 £A31au3 Aysuaqu| A318u3 ejde) 1ad (%) Umols) |enuuy agesany

(1T02-066T) S101e21pU| d1WoOU0d3 pue ASIau3 Pajoa|as :8Z dlqel



73

National Energy Balance 2011

‘Buipunod 03 anp dn ppe Ajliessadau jou Aew [e}o] : dJON

110z eiskejepy ur Kgsnpu| A|ddng AH151393|3 JO SONISIIELS ‘UOISSIWWO) ASIoUT 8y} WO} paseq Sainsly pajensy /g

*UWIN|09 ey [ednjep Jopun pajuasaid s dUeY}3 "uLWN|0d H4T Japun asn ASiauI-UoN Se pajuasaid ale s¥20jspaa4 I LN Se auedold pue aueing /i

*uo13onpoid Hg Jepun papn|dul Jou si dUey}F *sen |einjeN woiy suedoid pue aueng ‘aueyyd ‘sajesuapuo) ‘3'l SPNPoid pinbi s1oesx3 Hd1-ddD /€

“axejul AIauijas se pasn ale YdIym (anpisay 1se d|pPIA 9 WNIPISay apniY ‘ssadoiday dojg ‘jasalq ysiT papodu| Jo JSISU02) swio4 ASIaug 9pniD-UON 0} JaJay SIBYI0 /2
*SU0QIEI0IPAH JaIARSH puE BuEjUdd BulsldLod Sajesuapuog sapnjoul uoranpoid apnig /1

SSh'sy  9£2'6 ve 0 65L'T 0 8L1'T £65'2 61 268'2 Yy ziL's SSI'g 226'ce 0 0 0 S16'8 asq [eutd [el0) *T2
LLE'9 0 0 0 0 0 8/1'1 0 0 £62'T 0 0 0 1412 0 0 0 906'c asn A81au3-UON "0Z
916 9z o 0 0 0 0 0 0 0 L1 €18 0 068 0 0 0 0 aInynoLdy 61
0/0'2T 81 ve o 0 o 0 £66'2 0 0 6 69T1'9 G66'L 9G/'91 0 0 0 2L odsuel] g1
001'2T  G¥O'v 0 0 6GL'T 0 0 0 6 Gz 1ze 1821 091 966'T 0 0 0 00€'y leLisnpu 2T
2zey el 0 0 0 0 0 0 0 265 L€ 06€ 0 610'T 0 0 0 1€ e1/8uIWog "9T
L' vi6'T 0 0 0 0 0 0 o1 8L 0 0 0 6L 0 0 0 9 elluspIsay "G T
asn [euld
£€8'GE-  G0Z'6 0 0s8'T- EI0'ET- 0O 6€0'E  ¥95'E 895 Sve's 625 898'L £L6'c  L28'12 86-  6/9'vz- 998'0Z  180'S- Aiddng f1epuodas “p1
062 oze- 0 0 0 o¢- ov- L0T GT1 1€ 0z 8 viE 029 0 0 0 0 Kouedsu0s1q [eonsIIelS "€
161°9-  00T'T- 0 0 0 £29'T-  9WL'T- 0 0 0 81- 0 0 98¢ 0 0 6G0'T-  9v9- asf umQ 7 $3s507 2T
012'61-  S£9'01 0 0s8'T- €I0'Sl- O 0 0 0 0 £0T'T- O08I'T- 0 £8z'z- 0 0 0 869'21- lejolang
6LV'T-  2hb 0 0 0 0 0 0 0 0 0 661- 0 661- 0 0 0 12L'1- (/G) uoeIsuaD-4js €11
92v'9T-  8¥9'6 0 0 €I0'€T- 0 0 0 0 0 €0T'T- 186 0 ¥80'z- 0 0 0 116'0T- suones eussy] 2 1T
v6I'T- 959 0 0S8'T- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 SUONeIS OIPAH T'TT
uoljeiausn-4|ag 7@ suoljels Jamod ‘11
606 0 0 0 0 659'T  2/S'V L5v'E 617 G99 145 G26's 66G'E 698'cZ 86-  6.9%2- 0 0 salauRY 0T
vig'e- 0 0 0 0 0 zsez 0 €€ 819'z 0 YL 0 800'E 0 0 916'Lc  LEL'OV- [eiolans
9€9'T- 0 0 0 0 0 0 0 0 vev'e 0 0 0 vEV'Z 0 0 0 1£0't- (738) Dd1-ddD £'6
261~ 0 0 0 0 0 252 0 ee 0 0 L 0 65E 0 0 0 168- SAW 2'6
989'/- 0 0 0 0 0 0 0 0 vie 0 0 0 vz 0 0 9l6'/z  G18'GE- ON1T'6
sjue|d seH ‘6
uoljeuuojsuel)
682'6L 1€ vz 0s8'T 2LL'vT 0 198'1-  1I0'T- 6v5- €61 £v6 S8 281'v G602 86  6/9'vZ  958'92-  965'29 Aiddng Arewnd ‘g
59 o o 0 L11 0 0 0 0 0 0 0 0 0 0 LYE 0 0 Koueda10s1q [eosIelS /.
0£0'z- 0O 01- 0 215 0 665 Ges- S 1 0 Zrs'T €1 LET 0 €69'T- 0 0 38Uy 901S "9
102- 0 0 0 0 0 0 0 0 0 (81~ v1- 0 10¢- 0 0 0 0 sisung °g
eri'er-  I- 16- 0 wi- 0 G6z'z- 289 20L- 266- ove- oSt~ 0 12v'6- 0Z1-  YOV'IT- 968'92-  Lv1'l- sHodx3 'y
vre'y  2e 0 0 0SE'€T 0 £66 %6V 8yl L£G 0¥t 99/'E 69TV 08G'TI 81z v0T'6 0 6/6'9 spodui| g
G80'ET- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G80'e1- asq 73 uonoaluRY ‘Sutie|4 sen °z
6£0'201 0 9.1 098'T 8€8'T 0 0 0 0 0 0 0 0 0 0 Gee'8z 0 6v8'69 uoaNpold Atewitid 1

fiddng fewng

Se9 SY9 ENENJEN

Kisuyay I\ AETL S10Naoyd svo

221n0g A313u
ALDRLOFTE | T3saigois | on ol WN3104813d IVANLYN S E

S}oNpoid wnsjol}ad vioL

(quajaAInb3 |10 Jo sauuo) puesnoyj)
1102 ®eiskejep 10j asuejeg A31au3 [e1213WWwo)

(3uajeainba 10 Jo sauuo} of1y) TTOZ Ul 3|qeL aduejeg A31au7] :6Z 3|qeL



National Energy Balance 2011

74

Buipunou 0} snp dn ppe AjLessadau jou Aew []o] : 910N

“T10¢ elskejepy ur Agsnpu| Ajddng AJ151398]3 JO SONISIIEIS "UOISSIWWOY ASIUT 8y} WoJ} paseq sainsl pajewnsy /g

‘UWIN|0d e [ednjen Jopun pajuaseid s BUBY]T "UWN|0d D Jepun asn ASiauI-UoN Se pajuasaid ale $420jspaa4 JGLIN Se suedoid pue aueing /i

‘uo1onpoid Hd Jepun papn|dul Jou si duey}3 “sen [einjeN woi) suedoid pue suelng ‘suey}d ‘SejeSUBPUOY “9'I SIINPOId PINbIT S19BAXT HT-ddD /€

“axjejul AIauijes se pasn aie Yalym (anpisay 1se3 SIPPIA 9 WNIPIsay apniY ‘ssadoiday dojs ‘jasalq ySiT penodul| Jo 1SISU0D) Swo4 ASIaug 9pniD-UON 0} JaJay SIBYI0 /2
'SU0GIEI0IPAH JaIABSH pue auejuad Buisidwiod sejesuspuog sepnjoul uoanpoid apni /1

90S‘'0T  1/I'Z 0 0 LEY 0 69€ 0€9 4 LzL 99 o'z 096'T 66L'S 0 0 0 860'C asM [euld [ejo) 12
€¥9'T 0 0 0 0 0 69¢ 0 0 gee 0 0 0 S0 0 0 0 8€6 as) A84su3-UoN "0z
£ve 9 0 0 0 0 0 0 0 0 z Gee 0 Lee 0 0 0 0 aunnoLsy ‘61
LL0'Y ¥ 0 0 0 0 0 0€9 0 0 Z 6EY'T 9€6'T 800'y 0 0 0 g9 Jodsuel] 8T
616'C 0.6 0 0 LEY 0 0 0 Z €5 65 882 ve 9zy 0 0 0 980°T leLysnpul “/T
696 veL 0 0 0 0 0 0 0 A4 € z8 0 L2z 0 0 0 8 [erofoWWOY 9T
759 96t 0 0 0 0 0 0 T 961 0 0 0 961 0 0 0 z [eRUapISaY "G T
as |eul4
290'6- €912 0 197~ v0Z'E- 0 96/ 720 1ZA 058 09- 812z 9201 686'G 8 9/L'9-  §SZ'L oTT'v1- Aiddng Aiepuodes 41
yIT- zer- 0 0 0 0 L1 €6 or o¢- €z- 61 9 8 0 0 0 0- Aouedaiosiq [eansiels “€T
€8y'l-  €le 0 0 0 G6E" ovs- 0 0 0 s 0 0 ov6- 0 0 SLT- GST- S UMQ 7 $85507 2T
G69'v-  86b'e 0 L9y~ pOZT'E- 0 0 0 0 0 ¥81- 8L1- 0 29¢- 0 0 0 091'e- lejolans
18€- 111 0 0 0 0 0 0 0 0 0 16- 0 16 0 0 0 ovy- (/5) uojeIoURD-YIRS € 1T
L68'e-  LEEC 0 0 v02'€e- 0 0 0 0 0 v8T- L2T- 0 T1€- 0 0 0 ozL'e suonels ewsayl g 1T
90¢€- 191 0 9% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 suonels 0IpAH T°TT
uoljeiausn-4|agS R SUOIlelS 1emod "T1
661~ 0 0 0 0 G6E Gez't €6 €zt L61 281 gzr'e ze0'T 0679 (8 9/L'9- 0 0 saliauley "0T
2L’z 0 0 0 0 0 6L 0 1T €89 0 0z 0 z6L 0 0 ogb'L ¥6L'01- lejolans
G6Y- 0 0 0 0 0 0 0 0 029 0 0 0 029 0 0 0 GIT'T- (/78€) Bd1-ddD €6
€91~ 0 0 0 0 0 6L 0 1 0 0 0z 0 60T 0 0 0 iy SAN 2’6
16T~ 0 0 0 0 0 0 0 0 €9 0 0 0 €9 0 0 0EY'L LOY'6 ON11'6
sjue|d seo ‘g
uoljewJojsuel]
896'6T L 0 L9V 1v9'e 0 £8€- v6E- 1L1- €er- 9z1 vLI- V€6 681- 18- 9.L'9 662, 802'91 Ajddng Aewnd ‘g
0L- 0 0 0 681- 0 0 0 0 0 0 0 0 0 0 611 0 0 fouedaiosiq [eansiels £
79 0 81- 0 Gire- 0 161~ 881~ € Cx 0 8% 8 161 0 GLT 0 0 a3ueyd Y01 °9
29 0 0 0 0 0 0 0 0 0 9G- 9 0 29 0 0 0 0 sijung °g
2I0'vl- 0 0 0 26° 0 6L€- zie- 9LT- T1€- 19- LI7'T- 0 959'z- €0T-  /8G'e-  G§GZ'L-  6IE- spodx3 ¢
7GE'0T 8 0 0 09L'€ 0 a4 901 T 061 574 69/ 926 8L€'C 91 997z 0 921 spodw| g
gee'es 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 gee'e- s 9 uonos(urey ‘Sulield sen 'z
629'9z 0 81 L9 L0V 0 0 0 0 0 0 0 0 0 0 €092 0 YET'8T uoiNpoid Aewild T

Addng fiewg

se9 ABisu3 SV9 auas0Iay 5d1
o || s fiauyay -uoN AV B ALY S19N00¥d _- 09) svo o
32ino JEN)
ol | ALOMLOITA | T3sadoia | SRe | 0D s:.“.__«_wmm 3| suano un._%_u o TvHnLvN s :
S)9Npoid WNajoi}ad

(3uajaninb3 |10 J0 sauuo) puesnoyy)
110¢ eiskejepy 10) aduejeg AS19u3 [e119WW0)

(1usjeainba |10 jo sauuo} o|1¥) TTOZ 40 (DT) 49MeNP 3sii4 Ul 3jqel dduejeg ASisu3 :0€ 3|qelL



75

National Energy Balance 2011

‘Buipunod 03 anp dn ppe Ajliessadau jou Aew [e}o] : dJON

110z eiskejepy ur Kgsnpu| A|ddng AH151393|3 JO SONISIIELS ‘UOISSIWWO) ASIoUT 8y} WO} paseq Sainsly pajensy /g

*UWIN|09 ey [ednjep Jopun pajuasaid s dUeY}3 "uLWN|0d H4T Japun asn ASiauI-UoN Se pajuasaid ale s¥20jspaa4 I LN Se auedold pue aueing /i

*uo13onpoid Hg Jepun papn|dul Jou si dUey}F *sen |einjeN woiy suedoid pue aueng ‘aueyyd ‘sajesuapuo) ‘3'l SPNPoid pinbi s1oesx3 Hd1-ddD /€

“axejul AIauijas se pasn ale YdIym (anpisay 1se d|pPIA 9 WNIPISay apniY ‘ssadoiday dojg ‘jasalq ysiT papodu| Jo JSISU02) swio4 ASIaug 9pniD-UON 0} JaJay SIBYI0 /2
*SU0QIEI0IPAH JaIARSH puE BuEjUdd BulsldLod Sajesuapuog sapnjoul uoranpoid apnig /1

£Y0'TT LLE'Z 0 0 9gv 0 62 959 S £v9 L8 8vE'Z €21z 1£0'9 0 0 0 851'2 asn |eutd [ejoL 12
1€5'T 0 0 0 0 0 62 0 0 052z 0 0 0 681 0 0 0 Zv0'T asn 31au3-uoN "0z
192 9 0 0 0 0 0 0 0 0 3 152 0 174 0 0 0 0 aInynoLdy 61
'y g 0 0 0 0 0 959 0 0 z §69'T 5602 L98'Y 0 0 0 69 Vodsuel| g1
0£0'E 9€0'T 0 0 9y 0 0 0 z G Ly 8ve 89 02 0 0 0 8€0'T eLisnpu LT
vL0'T 0z8 0 0 0 0 0 0 0 L1 v 6 0 ore 0 0 0 8 e1/auwog "9T
101 015 0 0 0 0 0 0 3 261 0 0 0 G61 0 0 0 z e1uspIsay "G T
asn [eutd
o0ze's- 29g'z 0 Zer-  €€0'e- O 158 9L 3% (172 z1e- 865'T 88 Ges'y 0 v6E'S-  6EL'9 86621 Aiddng A1epuodas “p1
062- 9.1 0 0 0 o¢- 901~ 11 GT- - 12 o1 6 G1T- 0 0 0 0 Kouedsu0siq [eonsiels "€ T
0€2'1- 6ve- 0 0 0 vee- oge- 0 0 0 s 0 0 £z1- 0 0 o11- 6v1- as umQ %9 s88507 21
65" 98L'2 0 Zzv-  €g0's- O 0 0 0 0 os¢- vov- 0 v8L- 0 0 0 Zvi'e [ej01ans
9G¢e- 601 0 0 0 0 0 0 0 0 0 05 0 05 0 0 0 STv- (/5) uoneisueY-es €11
2L6'c- 225’z o 0 €€0'e- 0 0 0 0 0 ose- vGe- 0 veL- 0 0 0 L21'z suofjels fewsy] 2 1T
992- ST 0 zzr- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 suonels 0IpAH T'TT
uoljeiausn-}|ag 7@ suollels Jamod ‘11
z 0 0 0 0 69¢ 092'1 s2L 8 21 vt 896'T €6/ 26€'S 0 v6€'s- 0 0 saauLRY 0T
£01'2- 0 0 0 0 0 06 0 o1 29 0 34 0 96/ 0 0 6v8'0  L0L'6- [elolang
ove- 0 0 0 0 0 0 0 0 96 0 0 0 96 0 0 0 918- (73€) Dd1-ddD £'6
8z1- 0 0 0 0 0 06 0 o1 0 0 €z 0 21 0 0 0 152 SAW 2'6
98/'T- 0 0 0 0 0 0 0 0 95 0 0 0 95 0 0 6v8'9  Tv9's- ON1T'6
sjue|d seH ‘6
uoljewuojsuel)
£92'61 (31 0 Zey  e9v'E () 619 18- 8¢- 21t- 69€ 152 SL2' 9s'T 0 Y6E'S 6£L'9-  9ST'GT Aiddns Arewnd g
596 o 0 0 126 0 0 0 0 0 0 0 0 0 0 8¢ 0 0 Koueda10s1q [eosIelS /.
14 0 ov- 0 €G- 0 et- 20z s 0 0 695 85 82 0 oge 0 0 a8uByQ OIS "9
28 0 0 0 0 0 0 0 0 0 G1- 9 0 28 0 0 0 0 sisjung °g
08£'2l- 0 9 0 6¢- 0 €11- 9/- 9/1- 8vz- 2y~ 9/8- 0 061'z- 0 [91'e-  eEL'o-  sgz sHodx3 'y
109'6 ST 0 0 1122 0 182 161 1Al 9€1 98y ¥90'T [12' veg'e 0 G99'T 0 9/9'1 spodui| ¢
glg'c- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 L8’ asq 73 uonoaluRY ‘Sutie|4 sen g
18v'72 0 Ly Zzr  Sov 0 0 0 0 0 0 0 0 0 0 225'9 0 160°L1 uoaNpold Atewitid 1

fiddng fewng

se9 ahm—._m SY9 EUENVE))
¥Imod 02 K1auyay -uoN AV B 41V S1onaoyd sv9 3008 310U
VL0, ALDI¥LO3T | T3s3idoid | ool e z:.n.__«_ww._.._.un_ IVHNLYN S E
s}onpoid wnajosad

(quajaainby J0 sauuoj puesnoy])
1102 eiskejepy 10} aduejeg A31au3 |e121awwo)

(3u3jeainba |10 Jo sauuo} oj1}) TTOZ 40 (DZ) 19Meny puodas ul 3|qel aduejeg A319u] (T € 3|qel



Buipunol 01 anp dn ppe Ajliessaoau jou Aew [ejo] : 810N

“T10z elske[ely ur Ajsnpuj

]ddng AHI91198]7 JO SONSITe}S "UOISSIILIOY ABJaUT 8} W0y paseq seingly pajelnsg /G

‘uwn|od sey [enjeN Japun pajuasaid s SUBYIF "UWIN|0D DT Japun asn AS1aug-uoN se pajuasaid ale sY00)spaa4 gL Se auedoid pue aueing /i
‘uorjonpoid Hd7 Jepun papnjoul Jou si suey}3 ‘sen [einjeN woly suedold pue aueng ‘aueyid ‘sejesuspuog ‘o'l S}oNPoid Pinbi s}oesxI 9d1-ddD /€
‘9yejul A1aulyel se pasn ale Yolym (anpisay 1se3 8|ppI @ Wnipisay apni) ‘ssedoiday do|s ‘|esalq Y317 papodw| 4o 1SISU0D) swio4 A31au3 spnid-uoN 03 Jajay sisyio /2
'SU0QIe20IpAH JsINeSH pue suejuad Sulsiidwiod sejesuspuo) sepnjoul uoionpoid apniy /1

National Energy Balance 2011

76

SIZ'IT  €8€C 9 0 SEV 0 9ze 9€9 9 018 L12 1€e'e 960°C €22'9 0 0 0 8912 as( euld [ejoL 12
999'1 0 0 0 0 0 9ze 0 0 601 0 0 0 Ge9 0 0 0 1€0'T asn A8Jau3-uoN 02
1ee L 0 0 0 0 0 0 0 0 14 602 0 €12 0 0 0 0 aunnoudy ‘61
¥9€'y S 9 0 0 0 0 9€9 0 0 I 06G'T G50z €8z'y 0 0 0 172 Jodsuel] 8T
8v1'e €€0'T 0 0 GEY 0 0 0 € 65 902 Y1€ 187 229 0 0 0 LS0'T letisnpu| /T
760'T G18 0 0 0 0 0 0 0 8yl G 811 0 zLe 0 0 0 8 [1o3WW0Y 9T
ceL forde; 0 0 0 0 0 0 € 61 0 0 0 161 0 0 0 Z [eruapisay "GT
as |eulq
828'8-  €8€'C 0 0/g-  86I'€E- 0 0€8 298 €L1 VL8 8€- 0v9'T 010'T 0SE'S 261- PL9'G- 0209 LYT'ET- Aiddns Kiepuodas "1
62¢ €8- 0 0 0 0 €2 9 19 43 ozt 6€1- 012 21e 0 0 0 0 Aouedaudsiq [ednisiiels €1
826'1- Gt 0 0 0 7EY- 96¢€- 0 0 0 9- 0 0 9€8- 0 0 906~ 0.1~ 3SM) UMQ 7B $3SS0T "ZT
985t 188'2 0 0 861'¢c- 0 0 0 0 0 €8¢- 9€E- 0 619- 0 0 0 6ve'e- lejoiqns
€ge- 111 0 0 0 0 0 0 0 0 0 67" 0 & 0 0 0 ST~ (/G) uoNeIBUID-JIBS €' TT
186'€- 2e9'e 0 0 861'€- 0 0 0 0 0 €82- 882- 0 1.5 0 0 0 7€8'2- suonels ewsayl g 1T
2ee- 8yl 0 0e- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 suolels oIpAH 111
uoljeiauan-4|agS R SUollelS 1emod "T1
0€T- 0 0 0 0 vEY 28Tt 968 GOt 961 Z€eT o1’z 008 9€L's Z61-  ©/9'G- 0 0 salauley "0T
wv'e- 0 0 0 0 0 15 0 L 989 0 v1 0 8GL 0 0 925‘9 82L'6" lejoqng
zes- 0 0 0 0 0 0 0 0 z€9 0 0 0 z€9 0 0 0 ¥GT'T- (/778€) 9d1-ddD €'6
111~ 0 0 0 0 0 16 0 L 0 0 v1 0 2L 0 0 0 €81~ SAW 2°6
118'c- 0 0 0 0 0 0 0 0 eie} 0 0 0 ele 0 0 925'9 26€'8- ONT 16
sjueld seo ‘g
uoljewJojsuel]
€v0'02 0 9 0LE be9'E 0 09- see- £9T1- v9- [+{-14 265 980'T (4] 261 v£9'S 020'9-  SIE'ST Ajddng Aewnd ‘g
61- 0 0 0 91- 0 0 0 0 0 0 0 0 0 0 €- 0 0 fouedaiosiq [eansiels £
269- 0 9z- 0 v€e 0 261- 161- 9 0 0 881 vL 681 0 ¥80'T- 0 0 a3uey) %201S 9
9t~ 0 0 0 0 0 0 0 0 0 Gy~ = 0 97~ 0 0 0 0 siung °g
00601~ 0 L1- 0 6- 0 088- LST- 9/1- 081- 09- 8G8- 0 11€'c- o1- 1€2'e- 020'9-  10€- spodx3 ‘¢
10001 0 0 0 L¥6'C 0 89 v21 Z 911 09€ 296 210'T S70'e 20z 0002 0 908'T spodw| g
vev'e- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 v6v'E- s 3 uonos(urey ‘Sulield sen 'z
€61'5c 0 ol oLg 6L1 0 0 0 0 0 0 0 0 0 0 266'9 0 €0€'LT uo13onpoid Arewiid *1
fiddng fewng
¥3Imod 09 Em”_w@z Rhww_‘u ><m.w wE EEE $19n00¥d w2 (%] 58
avioL ALIDIYLO3T3 713s3iqolg O¥AAH 2 1709 E:.u_@___mu%._.._.um SYIHLO unm_q_doy_.,.v 9N1 VHENLYN 92.nos A319u3

s}onpoid wnajoi}dd

(3uajaninb3 10 Jo sauuo) puesnoyy)
110¢ eiskejepy o) aduejeg AS19u3 [e119WwW0)

(1u3jeainba |10 Jo sauuo} o1) TTOZ 40 (DE) 49MeND pAyL ul 3|qe] 3duejeg ASiau3 :Z€ d|qel



77

National Energy Balance 2011

‘Buipunod 03 anp dn ppe Ajliessadau jou Aew [e}o] : dJON

110z eiskejepy ur Kgsnpu| A|ddng AH151393|3 JO SONISIIELS ‘UOISSIWWO) ASIoUT 8y} WO} paseq Sainsly pajensy /g

*UWIN|09 ey [ednjep Jopun pajuasaid s dUeY}3 "uLWN|0d H4T Japun asn ASiauI-UoN Se pajuasaid ale s¥20jspaa4 I LN Se auedold pue aueing /i

*uo13onpoid Hg Jepun papn|dul Jou si dUey}F *sen |einjeN woiy suedoid pue aueng ‘aueyyd ‘sajesuapuo) ‘3'l SPNPoid pinbi s1oesx3 Hd1-ddD /€

“axejul AIauijas se pasn ale YdIym (anpisay 1se d|pPIA 9 WNIPISay apniY ‘ssadoiday dojg ‘jasalq ysiT papodu| Jo JSISU02) swio4 ASIaug 9pniD-UON 0} JaJay SIBYI0 /2
*SU0QIEI0IPAH JaIARSH puE BuEjUdd BulsldLod Sajesuapuog sapnjoul uoranpoid apnig /1

269'01  SOE'Z L1 0 oSt 0 YbE 1€9 S 21L €L 8802  9L6' 628's 0 0 0 160'2 asn [eutd [el0) *T2
8€6'T 0 0 0 0 0 rve 0 0 862 0 0 0 zv9 0 0 0 968 asn A81au3-UON "0Z
161 9 0 0 0 0 0 0 0 0 8 L1 0 681 0 0 0 0 aInynoudy 61
8Tv G L1 0 0 0 0 1€9 0 0 ee s8Y'l 0G6'T 8607 0 0 0 89 odsuel] g1
€00'€  LOO'T 0 0 05 0 0 0 z 09 8 1€€ 1z 8z 0 0 0 8IT'T leLisnpu 2T
G80'T 208 0 0 0 0 0 0 0 S61 vz % 0 vie 0 0 0 8 e1/auIWog 9T
689 a8 0 0 0 0 0 0 € 66T 0 0 0 20z 0 0 0 z eluspIsay "G T
asn [euld
g2L'6- 1622 0 265- 8.8t 0 566 zv6 8/1 998 oz1- ZIv'z  680'1 £96'G L 9€8'9-  £v8'9  Le8'El- Aiddng A1epuodas “p1
69y 05 0 0 0 0 65 € 62 €€ G- 9zz Gz STy 0 0 0 0 Kouedsu0s1q [eonsiels "€ T
086'T- €2z 0 0 0 09v- £zy- 0 0 0 s 0 0 188 0 0 892- 11 as) umQ 79 $38507 21
G9E's-  0Lb'Z 0 266-  8I5'E- 0 0 0 0 0 sge- 29z 0 L16- 0 0 0 syI'e- [e301Gns
o06¢- o011 0 0 0 0 0 0 0 0 0 6v- 0 6v- 0 0 0 150- (/5) uoneisUeY-es €11
G/G'Y- 8912 0 0 8/G'c- 0 0 0 0 0 56z Tz 0 89¢- 0 0 0 169'c- suopjels fewsy] 2 1T
00~ 261 0 266~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 suonels 0IpAH T'TT
uoljeiausn-}|ag 7@ suolje}s Jsmod ‘11
8.6 0 0 0 0 09 926 Sv6 el 981 Gyl 1ev'2 ¥10'T 1629 L 9€8'- 0 0 salsuLRY 0T
c69'z- 0 0 0 0 0 €€ 0 S Lv9 0 L1 0 z0L 0 0 1112 80S'0l- [ejolans
ose- 0 0 0 0 0 0 0 0 909 0 0 0 909 0 0 0 986- (173€) Dd1-ddD £'6
06- 0 0 0 0 0 ee 0 S 0 0 L1 0 1 0 0 0 SYT- SAW 2'6
vze'e- 0 0 0 0 0 0 0 0 2% 0 0 0 187 0 0 1L 9g'e ON1T'6
sjue|d seH ‘6
uoljewuojsues)
viv'oz 8 L1 Z65  820'v () 152- 11e- 2L1-  GSl- €61 vee- 188 vET- L 9¢8'9 £v8'9- L16'GT Aiddns Arewnd g
11v- 0 0 0 ¥09- 0 0 0 0 0 0 0 0 0 0 61 0 0 Koueda10s1q [eoISIelS /.
7T 0 L1- 0 €1 0 zet- vz € % 0 v 9z1- z8v- 0 0zZ1'T- 0 0 a8uBy) 903S "9
21 0 0 0 0 0 0 0 0 0 11- 1- 0 21- 0 0 0 0 sisung °g
0$8'TT- 0 Lz 0 0 0 vee- oeT- 9/1- €6z LL1- 662'1- 0 v9z'z- (= 6Iv'z-  €v8'0- 062 sHodx3 'y
88211 6 0 0 z6T'e 0 56 69 1 56 18¢ 146 ¥10'T v29'z 0 £16' 0 LT spodul| ¢
G88'c- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G88'z- asq 7 uooaluRY ‘Sutie|4 sen °z
0gL'sz 0 19 265 8v§ 0 0 0 0 0 0 0 0 0 0 802'L 0 12841 uonaNpold Arewitid 1

fiddng fewng

sen
K1auyay oussolay $10Naoyd )

924nog £319u:
IVANLYN S E

ALIDI¥LI3T3 INN370413d
S}oNpoid wnsajol}ad vioL

(juajaainby JO sauuoj puesnoyj)
1102 eiskejepy 1o} asuejeg A31au3 |e1213Wwwo)

(3uajeainba 10 Jo sauuo} o[1}) T10Z J0 (D) 49Meny yuno4 ul 3jqe] asuejeg A31au7 g€ 9|qel






Energy Flow Chart

—



National Energy Balance 2011

80

%0001
%€ 1C
%07
%1°G9
%961

%0001
%L V1
%1°¢C
%€ 6€
%8"LC
%L'6
%V'9

(11 284 |eloL
Gez'e £11011399(3
6GL'T 9409 B |20)
G6'€2 $10Npoid WNaj0J1ad
GIG'8 sen) |einieN

[on4 Aq asn Jeutd

Sab'ey |ejol
/19 as A3iau3z-uoN
916 aIn}noL3y
0/0‘L1 podsuel]
00T1'eIt [elisnpuj
zec'y [e12Jauwo)
1412 |elluapisay

1032935 Aq 3asn |euld

9469 0.pAH
4474 uoneIsus-4es
8196 [ewsyl

IndinQ uoijeIauan-§|3s

3 SUOI}e)S Jamod

Kouedalasiq [e213S13IS (-/4) d8uBy) %2013 (-/+) sieyung - spodx3 - spodw| + Sulie|4 - uoijonpold Aewnd = Alddng Aewny

0S8'T 0JpAH
€T0'ET |e0)
€0T'T 110 19n4
081'T [9salq

869°CI Sey |einieN

induj uonesauan-}|as
3 SUOI}e}S Jamod

6G9'T seg Aisulyey
2.G'y A3J8uU3-uoN
LSY'E SVYO AV % 41V
611 EIENJEN]
(VA [!0 13n4
G26'8 [3s91Q
66G'E [011ed

inding saLauyay 110

908'6 Moduw|

v/8'71 2207
ndu] sauauyay 110

asq |euld

vEY'C 9d1
252 A3J8uU3-uoN
ce EIENJEN]
L [8s91q
vi¢ (DN wod) Hd1
916°/C ON1

IndynQ jueld sen

107 9d1-ddO
168 SAN
g18'Ge ON

nduj jue|d sey

uoljewJojsueldj

%0°001 Zhi‘er 1elol
%L'VS 968'92 ON1
%€0 i 9400 % [0
%E61 ZLY'6 S}Npoid wnajoiiad
%€’ LYT'T Sey |einieN
%G'€C Geq'll SI8Y310 % |10 apPNIY
I
%0°001 vve'iy 1ejoL
%€ CE 0€E‘eT 9400 % 0D
%1'8¢ 08G‘T1T S}Npoid wna|oiisd
%691 6169 Sey |einieN
%L'CC ¥S€'6 SI”Yl0 B |10 ®pnid

*x910N

6€0°'20T
0§81
8€8'T
67869

10682
uononpoid Krewid

%0°001
%81
%81
%S89
%6°LC

%0°001
%E€'C
%9'81
%16V
%8¢
%I 1€

68Z'6L
0§81

ZLL'YT
ovL'se

Lve'e

|ejol
JamodolpAH
9400 % |e0)
sen |einjeN

[!0 ®pnid

1ejol
JamodoipAH
340Q % 180D
seq |enjeN
SidYl0 ¥

S10Npoid Wnajo1ad

6.9'vC
«Alddng filewnd

['0 ®pnid

fiddng Aiewiid

1Jey) mo|{ Abuau3



National Energy Balance 2011 81

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

Primary production (1)

Gas Flaring, Reinjection & Use (2)
Imports (3) and exports (4)

Bunkers (5)

Stock change (6)

Total

Gas Plants (9)

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

Losses and own use (12)

Secondary supply (14)

Residential and commercial
(15 & 16)

Industrial (17)
Transport (18)
Agriculture (19)
Non-energy use (20)

Final use (21)

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

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.

refers to the quantity of gas flared, re-injected into the gas fields and use for production purpose.

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.

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

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.

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.

shows the input of natural gas into the LNG, MDS and GPP-LPG plants and their respective outputs.

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

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.

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.

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

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

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.

covers agriculture, forestry and fishing.

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.

refer to the quantity of energy of all kinds delivered to the final user.

1) Non-commercial energy such as firewood and other biomass fuels have been excluded in the energy

balance until more reliable data are made available.

I1) 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.
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Notes on Electricity

Reserve Margin

Peak Demand

Installed Capacity

Dependable Capacity

Available Capacity

Unit Generated
(Gross Generation)

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

Notes on Coal

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

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

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

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

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

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

Measured Resources

Indicated Resources

Inferred 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.

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.

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.
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Definition

Measuring GDP

Notes on GNI

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.

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

Measuring GNI

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.

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.
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sonversion
Equivalence

Coefflcients and

TJ/1000 Tonnes!

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 Fuelwood? 13.4734
Pattern Fuel Briquettes 29.3076 Lignite briquettes 19.6361

Natural Gas Products (TJ/1000 Tonnes)

1TJ/ million scf

Liquefied Natural Gas (LNG) 45,1923 Natural Gas

0.9479 mmbtu/GJ
Butane 50.393 Ethane 1,067.82 GJ/mscf
Propane 49.473 Methane 1,131.31 GJ/mscf

Electricity
Electricity

Petroleum Products (TJ/1000 Tonnes)

3.6 TJ/GWh

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

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

Note:
1 Unless otherwise indicated
2 Assuming 9.7 TJ/1000 cu m



National Energy Balance 2011 85

Crude Oil and Petroleum Products (Barrels to Tonnes)

Crude Qil - Import 7.33

- Local 7.60
Motor Gasoline 8.55
Diesel 7.50
Fuel Qil 6.60
Kerosene 7.90
LPG 11.76
ATF 7.91
AV GAS 9.05

Non-Energy 6.50
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efinition

The sources of energy covered in the Energy Balances are as below:

Natural Gas

LNG

Crude Oil

Aviation Gasoline (AV GAS)

Liquefied Petroleum Gas (LPG)

Motor Gasoline (mogas)

Aviation Turbine Fuel (ATF)

Kerosene

Diesel (or Gas Qil)

Fuel Oil

Non-Energy Products

Refinery Gas

Coal and Coke

Hydropower

Electricity Production

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

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

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

Is a special blended grade of gasoline for use in aircraft engines of the piston type. Distillation
range normally falls within 30° C and 25Q° C.

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

Petroleum distillate used as fuel in spark-ignition internal combustion engines. Distillation range
is within 30° C and 250° C.

Fuel for use in aviation gas turbines mainly refined from kerosene. Distillation range from 150° C
and 250° C.

Is a straight-run fraction from crude oil, with boiling range from 150° C to 250° C. Its main uses
are for domestic lighting and cooking.

Distillation falls within 200° C and 340° 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.

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.

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 380° C
to 500° C.

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.

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.

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.

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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