CURRENT ENERGY SITUATION

IN MALAYSIA

Datuk Ir. Ahmad Fauzi Hasan
Chief Executive Officer

Energy Commission of Malaysia

28 February 2012

s

uruhanj@ayaTenaga



Commercial Energy Supply

ktoe
70000 - Crude Oil
Petroleum Products & Othars
60.000 - B Natural Gas
1 Coal & Coke
50,000 1 B Hydropower
40,000 +
30,000 4
20,000 |
10,000 1 l
8l |
1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2003 | 2006 | 2007 | 2008 | 2009 | 2010
Hydropower 45% | 46% | 38% | 48% | 5B% | 50% | 36% | 21% | 31% | 43% | 36% | 36% | 27% | 21% | 24% | 23% | 27% | 24% | 3% | 25% | 22%
Coal & Coke GA% | GB% | B2% | 5% | 55% | 52% | 48% | 42% | 47% | 5.0% | BR% | R4% | T4% | 104% | 121% | 12.0% | 124% | 14.0% | 15.3% | 16.2% | 203%
Natural Gas 209% | 291% | 323% | 294% | 318% | 357% | 396% | 369% | 399% | 408% | 453% | 432% | 44.6% | 40.8% | 392% | 433% | 453% | 432% | 434% | 41.0% | 43.3%
Petroleum Products & Others| 17.9% | 18.2% | 19.3% | 22.1% | 87% | 20% | 3.2% | 9.9% | 53% | 46% | -32% | 41% | 11% | 27% | 01% | 01% | 25% | -16% | -36% | 01% | 33%
Cruce Oil 431% | M2% | 385% | 309% | 482% | 522% | B27% | 469% | 470% | 45.3% | 48.7% | 509% | 46.3% | 495% | 46.3% | 425% | 422% | 420% | 41.8% | 402% | 30.8%
Total 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
Source: Final Draft - National Energy Balance 2010 2
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Final Use of Commercial Energy by Type of Fuels

ktoe
43,000 A
Coal & Coke
40,000 A mNatural Gas
u Electricity
35.000 = Petroleum Products
30,000 4
25,000 A
20,000 A
15,000 A
10,000
5,000 4
0_
1920 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 20 2002 2003 2004 2005 2006 2007 2008 2009 2010
Coal & Coke 39% 41% 4.2% 2.7% 31% 32% 30% 28% 3.0% 22% 33% 31% 33% 315% 315% 35% 33% 31% 318% 39% 44%
Matural Gas 8.3% 7.7% 8.5% 9.7% 9.7% 8.7% 10.2% 9.4% 10.7% 1M1% 13.0% | 14.7% 17.0% 17.0% | 174% 18.2% | 231% | 234% | 239% 16.6% 15.1%
Electricity 13.0% 132% | 13.7% 13.8% 13.2% | 13.2% 13.6% 16.8% | 17.9% 17.7% 177% | 178% 17.8% 18.3% | 17.8% 18.1% 18.0% 174% | 178% | 203% | 21.7%
Petroleum Products| 74.9% | 74.9% | 73.7% | 738% | 720% | 728% | 711% | 71.0% | 684% | G9.0% | 65.9% | 64.5% | B20% | 612% | 61.3% | 601% | 55.5% | 561% | 54.5% | 591% | 58.8%
Total 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

Source: Final Draft - National Energy Balance 2010
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Final Energy Use by Sectors

ktoe

43,000

A0.000 A Agriculture

Man-gnergy
3000 1 wpesid & Comm
30.000 4 BTransport
Industrial
25,000 -
20,000 IIIIIIIII

15.000 A

5.000 4

0
1980 1991 1992 1993 1984 1985 1996 1987 1998 1989 | 2000 | 2001 2002 | 2003 2004 | 2005 | 2008 2007 | 2008 2009 | 2010
00% | 09%% | 24% | 03% | 22% | 21% | 20% | 19% | 12% | 04% | 04% | 03% | 03% | 03% | 02% | 03% | 06% | 06% | 06% | 05% | 26%

Agriculture

Mon-energy 6.9% | 7T4% | V6% | 114% | 94% | 94% | T2% | B88% | 79% | 66% | F6% | 7% | VA% | GB% | 58% | 57% | 70% | 67% | G4% | 95% | 89%

Resid. & Comm. | 125% | 120% | 11.7% | 1.7% | 13.0% | 134% | 147% | 11.7% | 13.0% | 134% | 13.0% | 128% | 132% | 12.7% | 127% | 134% | 135% | 14.0% | 138% | 155% | 178%

Transport 408% | 399% | 385% | 370% | 37T7% | 3T0% | 370% | 39.0% | 383% | 418% | 406% | M1.7% | 404% | 413% | 41.2% | 402% | 36.8% | 355% | 365% | 395% | 406%

Inclustrial 39.9% | 39.9% | 39.9% | 396% | 378% | 381% | 391% | 3B6% | 396% | ITT% | 304% | I76% | 3B0% | 39.0% | 400% | 405% | 422% | 432% | 426% | 350% | 301%
100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

Total 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

Source: Final Draft - National Energy Balance 2010 )< Suruhanjaya Tenaga 4




Final Energy Intensity

toe/RM million {at 2000 Prices)
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Notes: Intensity=Quantity of energy required per unit output or activity
*Final Energy Demand/GDP at 2000 prices

**Industrial Energy Demand/Industrial GDP at 2000 prices
***Electricity Demand (toe)/GDP at 2000 prices

Source: Final Draft - National Energy Balance 2010

)( SuruhanjayaTenaga




Malaysia’s Oil And Gas Resources
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CRUDE OIL : 5.8 billion barrels NATURAL GAS : 79.18 trillion standard cubic feet
RESERVE LIFE : Oil - 24 years, Gas - 36 years
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Gas Supply To The Peninsula
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Gas Supply To Sabah and Sarawak
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Peninsular Malaysia Gas Value Chain

Power Sector
1050mmscfd
(48.9%)
PETRONAS
PM3 CAA Customers
50mmscfd 590mmscfd
(2.3%) (27.4%)

Non Power Sector

Gas Malaysia Bhd

360mmscfd
(16.7%)

West Natuna ‘B’

150mmscfd
(7.0%)

Export
Joint Development 150mmscfd
Area (JDA) (7.0%)

350mmscfd

(16.3%)

)‘ SuruhanjayaTenaga



Coal Demand For Power Generation*

Country Mix based on Expected Delivered Tonnage for
FY2011/12

Bindonesia MAustralia @South Africa  ERussia

Capacity Commissionin Max. Annua
Plant (&W)y Vear J Consumption
(Mtpa)
TNB Kapar Ph. 2 600 1988 1.50
TNB Kapar Ph. 3 1000 2001 2.50
TNB Janamanjung 2100 2002/03 6.00
Tg. Bin - IPP 2100 2006/07 5.50
Jimah - IPP 1400 2009 3.50
Total 7200 19.00

* In Peninsula for 2011

Dependency on coal from
Indonesia reduced from 84% in
2008 to 65% in 2011

)( SuruhanjayaTenaga 10
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Potential Hydro Capacity Exceeds 20,000 MW
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Electricity Generation Fuel Mix

Electricity Generation Mix for Malaysia in 2011 (GWh)

7,082,841.60

6,270,975.10
6%

6%

174.20

47,699,159.00
43%

49,875,241.00
45%

M Coal MW Gas mHydro M MFO/Diesel m Biomass

Electricity Generation Mix for Peninsular Malaysiain 2011 (GWh)
3,995,310, 3.9%

2,842,420, 2.7%
5,846,420, 5.6%

@Coal @Gas @Hydro @Ol @Distillate

Electricity Generation Mix for Sabah in 2011 (GWh)
489.1,10% 174.2,3%

B Gas BMFO/Diesel @Hydro MBiomass

Electricity Generation Mix for Sarawak in 2011 (GWh)

424,064.5,5.8% 243,906.4,3.4%

| ECoal MGas OHydro B pjeggl

)‘ Suruhan@ayaTenaga 12




Electricity Generation Fuel Mix:

From Oil To Gas And Coal Dependency
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The Gas Supply Challenge

GAS NOMINATION FOR 2008, 2009, 2010 & 2011

1,600

1,400
1,200

G i i ‘hw

‘Il . yl Jlll‘

1,000

800

2008 2009 2010 2011

coo - Average (daily) 1,270 1,224 1,139 1,050 mmscfd
Maximum (daily) 1,445 1,398 1,270 1,288 mmscfd
Minimum (daily) 900 700 750 833 mmscfd
400 ——— —
Total 464,857 446,639 415,682 383,356 mmscf
200
1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct 1-Nov 1-Dec
Date
| —2008 —2009 2010 —2011|

Gas volume supplied in 2011 decreased by 17.5% compared to 2008 but
electricity generation increased by 10.6% from 94,251 GWh to 104,220 GWh.

14
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Seeking Additional Gas From Various Sources

(+) 530mmscfd

RGT capacity
Sep’ 2012
(+) 30- 90mmscfd <;'

Berantai

Apr’ 2012 (+) 70mmscfd (optional]<‘—\)
2012 TTM By-pass

Jan’ 2012
? (+) 50mmscfd
2011 | » PM3 (additional)
€:> (+) 20-40mmscfd Only for Dec’ 2011

, ’ Tangga Barat
('/1> (+) 82mmscfd 1 Nov’ 2011

MOPU Project

(+/-) 2,047mmscfd 30 Sept’ 2011 Note:
Existing gas production Additional gas is to replace the depletion of indigenous gas
from GPP & TTM-JDA production in Peninsular Malaysia

Sept’ 2011 e

)C SuruhanjayaTenaga

Source: PETRONAS



Global Coal Supply Challenges

Top 5 Thermal Coal Suppliers

(million mt)
350.0 ] ) .
2011 Major issues affecting
300.0 2837 W 2012 SU pply
250.0 +— )
« weather inclement
200.0 4=—
oo s  poor ralil

developments

150.0 e
100.0 4— 899 929 S — .
w0 1 F r .: . port congestions

Indonesia Australia Russia Columbia South Africa

Top 5 Pacific Thermal Coal Buyers

(million mt)
120.0
nes 7 035 g, on « China has overtaken Japan
100.0 = —_— 2012 .
as the largest importer of
800 1— R . B coal, however, their

demand is seasonal and
600 +— m— E— E— —mm — very dependent on
domestic developments.

40.0 — _ = _ = =

* Indian demand also sees
significant growth over the
years.

200 4+— _ = _ = =

China Japan India South Korea Taiw an

)C SuruhanjayaTenaga 16
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Renewable Energy (RE) Challenges

RE Potential

Mini-hydro : 490 MW

Biomass : 1,340 MW

Biogas: 410 MW

Municipal solid waste : 360 MW
Solar : Unlimited

Wind : Limited wind speed

Very Limited Progress In RE Generation

Mini- | Biomass | Solar :

Category hydro | & biogas PV wind Total
Grid-

connected 23.8 32 1 - 56.7
(MW)
i

Off-grid 447 6.1 0.2 4533
(MW)

Total 23.8 479 7.1 0.2 510.0

SuruhanjayaTenaga
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The Sabah Electricity Supply Challenge
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Sabah Daily Maximum Demand & Operating Reserve

Installed Capacity

1,276 MW

Max Demand

830.1 MW
28 June 2011

Installed Capacity

1,216 MW
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Peninsula Natural Gas Pricing Issue

June 2011:
= NG Price to Power Sector
70.00 =RM13.70/mmBtu
= NG Price to Large Industry
—Singapore Residual Fuel Oil 180cst Spot Price March 2009: (>2mmscfd) =
= NG Price to Power Sector RM18.35/mmBtu
==NG Price to Power Sector =RM10.70/mmBtu = NG Price to GMB(<2mmscfd)
. = NG Price to Large Industry = RM14.05/mmBtu
60.00 ==NG Price to Large Industry (>2MMscfd) (>2mmscfd) = RM15.35/mmBtu— — — — | * GMB average tariff
— . = NG Price to GMB(<2mmscfd) = RM16.07/mmBtu
NG Price to GMSB — RM11.05/mmBtu :
—Average Tariff to GMSB's Customer (<2MMscfd) = GMB average tariff= .
RM15.00/mmBtu
50.00 June 2008: !
* NG Price to Power Sector !
=RM14.31/mmBtu !
July 2008: 1
» NG Price to Large Industry — ~ 1
(>2mmscfd) = RM23.88/mmBtu |
§ 40.00 = NG Price to GMB(<2mmscfd) 1
€ = RM17.99/mmBtu |
.:E‘ = GMB average tariff= |
E October 2002: RM22.06/mmBtu 1
¢ 3000 = NG Price to Large Industry I
k] ' (>2mmscfd) = RM11.32/mmBtu I
a = NG Price to GMB(<2mmscfd) 1
= RM9.40/mmBtu 1
= GMB average tariff=
RM12.87/mthBtu
20.00 May 1997 - June 2008: I
NG Price to Power Sector fixed |
at RM6.40/mmBtu
| 1
|
10.00 :
0.00
[T T B I W O T T T O S o Yo T B '« M O T e B e T T I O I Y o O o O o I ' T M B o T L o Y N R B R T ¥ I U T T Y O Y Yo" T« B w '« B O W T e T e T T T I T R
L=y I = B = W= e s W O = e S S ) e e S T e S O e T e Y o e T e R e T o Y e Y e T e Y e Y T e Y s Y o T e R e O e e Y s N e (Y s Y s Y e s s Y o s Y s [ e Y Y e T s Y e Y e o e e I e O e T e O e e T B B e B e
L=y W= B = B e = T A e s e S 0 e S = I 0 e e O T T e S O e T e Y o T e T e R e T o Y v J e Y o Y T e R s Y o Y e v O e Y o Y s e (s Y o Y o [ o v Y o Y s N s (e Y o o O e e Y e T e Y e T N e T e T o Y e T s s o T e
TR dggdagagaddgdgdgagdgaqaaaasiasgagaaaqgaaagoaaaqaaaaagaaaaanalaaaaalasqaaalseo
E328 B3R5 E32385323853338 53385338533 853585388538833885838k852285852385852385822358
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The Energy Intensity Challenge

Mtoe/hillion US$$2000

40
30 1
210 1
1.0 4
— —k —& — Y & — —4
_— :\k: — | | | I ———t
e —— % — %
# L hd i _ — o l _‘_ _!
00 $ $ — 5 — * = 2 o
' 1871 1973 1980 1990 1993 2000 2006 2007 2008 2009
—4—Brunsi 0.034 0.029 0.036 0.073 0.093 0.097 0.217 0.219 0.233 0.243
—i—Indonesia 1.087 0.973 0.543 077 0.5% 0.723 0.616 0.592 0.588 0.564
—+lalaysia 0.341 0.276 0.270 0.292 0.293 0.308 0.311 0.319 0.311 0.291
Myanmar 2746 2641 2083 2084 1.780 1232 0.797 0.768 0.731 0.693
—#—Philipines 0.433 0.418 0.340 0.320 0.364 0.313 0.225 0.214 0.206 0.207
—8-Singapore 0.099 0.104 0.098 0.112 0.087 0.080 0.103 0.0%8 0.099 0.099
—+—Thailand 0474 0.466 0.405 0.364 0.364 0.401 0.407 0.400 0.399 0.436
—Vietnam 2036 2370 2121 1.301 1.262 107 0.946 091 0.930 0.946
Source: Final Draft - National Energy Balance 2010 )( SuruhanjayaTenaga 21




The Sixth Fuel - Enhancing Energy Efficiency
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Towards Decoupling Energy Demand From Economic

Growth
14 000
12 000
10 Q0
= HE
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2 i
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Ongoing Efforts To Enhance Energy Security

Enhancing energy efficiency in the national economy

Promoting renewable energy resources development through
enhanced incentives:

= Biomass, biogas, solar, mini-hydro

Diversifying sources of energy supply:

= |ntensifying indigenous gas and hydro resources
development

Securing more gas from foreign sources

Strengthening and expanding supply infrastructures to
facilitate regional interconnection

Exploring and building capacity for the nuclear option
Seeking a more balanced generation fuel mix

s

uruhanj@ayaTenaga
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Projected World Primary Energy Consumption Until 2030*

Shares of Worl\d primary energy Contributions to growth
50% -
Oil 2.5% =
- M Renewables*
Q
P 1
Coal E Il Nuclear

20% _/_//_ 1.0%

Gas M Gas

SR, |
— I ﬁ M Coal

10% Hydro 0.5% l M QOil
e
Nuclear /
0% R Renewables*o_o%
1970 1990 2010 2030 1970- 1990- 2010-

1990 2010 2030 .

* Includes biofuels

*BP Energy Outlook 2030 o5
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THANK YOU
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