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= China’s current energy situation

= Challenges facing China energy
* Energy mix optimization
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Primary energy production anc
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4: low increasing of energy consumption due to decreasing
proportion of secondary industry

Increasing fluctuation
‘ating increasing of energy consumption
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Factors causing fast increase of energy
consumption in recent years

= Upgrade of consumption structure- - shift to car and housing
* Private passenger vehicle ownership

2000 0.28 vehicles/100people 2005 1 vehicles/100people
 Per capita living floor area in urban

2000 20.3sq. m 2005 ~26sg.m
- Average 1% annual increase of urbanization rate

.,-»# 2000 36% 2005 43%
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Power mix

Capacity/GW Output/TWh
Total | Thermal | Hydro | Nuclear | Total | Thermal | Hydro | Nuclear
1980 65.9 45.6 20.3 301 243 58
1985 87 60.6 26.4 411 318 92
1990 1379 101.8 36 621 495 126
1995 2172 162.9 52.2 2.1 1007 807 187 13
2000 3193 2315 794 2.1 1369 1108 243 17
2001 3385 253 83 2.1 1484 1205 261 18
2002 356.6 265.6 86 4.5 1654 1352 275 21
2003 3914 289.6 94.7 7.0 1905 1579 282 44
2004 442.4 329.6 105.3 15 2194 1810 331 53
2005 | 5084 384.4 116.4 1.6 2500 2048 398 55

2005 38.4%; 1995:9.77% 2005: 14.38%
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Energy elasticity
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1981-1990

1991-2000

2001-2005

GDP AGGR(%)

9.28

10.43

9.54

Energy production AGGR(%)

5.01

2.18

9.82

Energy consumption AGGR(%)

5.06

3.45

10.02

Electricity output AGGR (%)

7.53

8.12

13.02

Energy prodution elasticity

0.54

0.209

1.03

Energy consumption elasticity

0.545

0.331

1.05

0.811

0.778

1.366

|Electricity elasticity
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23.5%
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Comparison of primary energy
consumption mix *

2.8% (3%

21.2%

68.7%

38.6%

MGCoal WAl NG Hydro ® Nucl ear M Coal al NG Hydro

World 2004 China 2005

oal ( China ) --- Oil + NG ( World )
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a)I NG Hydro Nuclear W Cher renewabl e B Thernal " Hydro MNuclear Cher renewabl e

2001 2005

Thermal- 384 GW , 75%
Hydro — 117 GW , 23%
Nuclear - 7.6 GW, 1.5%
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"H'ydro power T —

= Hydro power resource

e Total
= 400GW with annual output of 1700TWh

e Small hydro (50MW and less)
= 128GW
: Hydro power development
. Total capac:lty 117GW




= WIind resource

e Onshore 250GW
e Offshore 750GW

= Wind power development
e Ingrid
= 43 wind farms
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= Solar energy resource
« Theoretical: 1700 billion tce/a

e

olar ene|
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- 2/3 land area is over 2200 sunshine =~
hours, 5000MJ/sg.m
* PV:520GW

= Solar energy development
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Biomass energy

= Bilomass energy resources : 500 Mtce
e Crop residues: 150 Mtce
e Fuel wood, forestry and wood waste: 200 Mtce
« Factory and livestock waste: 60 Mtce
* Municipal waste: 15 Mtce
e Energy crops

= Biomass energy utilization: about 6Mtce
e Biogas: 7.5 billion cu.m/a
’ « Biomass power generation: 2 GW
« Bagasse: 1700 MW
. -ﬂ'h., Rice husk: 60 MW
A R Biogas: 20 MW
LN ) R/Tu 'i;bipal waste incineration: 200 MW
’ N hﬂ: waste landfill gas: 20MW
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Technology phase

Technology R & D | Demonstration Commercializing Commercialized
Small hydro &
Solar water heater 4
Passive Solar building X
Solar cooker X
Solar PV X
Large in-grid wind power 8
Small and micro wind X
power

- Geothermal power X

’R othermal heating %

X
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technologies

Cost ratio of
Generation cost renewable and
Technology (RMB/KWh) coal-fired
Small hydro 0.31-0.33 1.3-1.4
Micro hydro 0.44 1.9
Wind farm 0.55-0.64 2.4-2.8
Small PV/wind hybrid system 2.01 8.7
PV 2.98 13
Biomass gasification 0.34-0.47 15-2
Ipal waster incinerating 0.55 24
0.3-0.44 1319
0.43-0.73 .
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Energy Efficiency Improvement

* The specific energy consumption for high energy
Intensive products are about 40% higher than that of
the industrialized countries.

e Average energy utilization efficiency about 10
percentile lower than world average level

e Energy intensity per GDP of China was about 2.9

—

;f';;?ﬂﬁmes of world average level and 4 times of OECD
\mavmage attributed to as high as 47.3% of industrial

s.‘hm

pr ortln In GDP and low value added for most
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= Coal-fired industrial boiler
e China 65%
* Developed countries 80-85%
= Small and medium electric motor
 China87%
,, Developed countries about 92%
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Other sectors’ energy efﬁuency

= Transport N

* Vehicle: 25% lower than Europe, 20% lower than
Japan, 10% lower than USA

e Truck: 7.6L/100km, 1 times higher

~* Inner waterway: 10%-20% higher

- Building

.'_"fnergy consumption per floor area for space heating:
~ 2-3 times higher
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Future oil demand and supply gap

= Coal, Oil and natural gas reserves

per capita in China are 1/2, 1/10, al :

and 1/20 of the global average, .

respectively. China faces a 5

shortage of oil and natural gas 24

supply in the long term. ., =

« Oil will reach the peak production | © -

R T, 2000 2010 2020 2030 2040 2050
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Emissions(10 ktons
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Air Pollution S
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 Air pollution j - -
. LT
* % Chinese cities do not have clean air
e China hosts 10 of world’s 20 most polluted cities in 2005

* Direct cost amounts to 3% of GDP, but WB warns pollution
could cost 13% of GDP by 2020.

+ Coal the culprit for:

|| Y | RTINS TS | RS | RS | ee——_ .

T H
CRL

1 g - E
& - -.-L----.!-.--d-b



PH{H

o XTT
5.6—7

@ 5.0-5.6

@ +Ts5.0
o EEE
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2005

» 40% of land area with pH
value of rain <5.6

e The land area with pH
value of rain <5 increased
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. Global Climate change
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Malin indicators comparison
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Energy development perspective and
~ policies addressing energy challenges
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Renewable energy (power) development tar

140 M Solar 2

120 | Wind 30
B Biomass

100 = Small Hydro 20
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target (2)
= Biomass Lo A
* Biogas
= 2010: 19 billion cu.m/a
= 2020: 44 billion cu.m/a
e Bio-fuel
| ha 2010: 2 Mton
- 2020: 10 Mton
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target (3) 7“7
= 2006 L

« Total renewable energy use (excluding traditional use)

about 180Mtce, sharing 7.3% in the primary energy
consumption

= 2010
~ * Renewable 270Mtce, 10%
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Energy efficiency improvement target

= Energy intensity per GDP (2005-2010)

o 20% reduction by 2010
o Annual energy saving rate of 4.36%
o Annual energy saving: 82-83Mtce

* Energy efficiency

~ | Thermal power (gce/kwh 377 360 320

 |Steel (kgce/ton) 760 730 700
\ R Qnent (kgce/ton)

iR ——
: _.1.__.F_.:’._.._]L_.L_._].’.__]E_..[_ TN W - b ' :
T p—— = ke e e e T ah e > oy e =y _"_""f' S e | Riiin | Euneas s r ‘-I-[
— Ir-..-.-.ml-l- e |-. m L-- s ‘--1.-—;.-1;-—'L_1-m--.41_rrd v . A - N | W— -J-L--—-.-—...-H- u-—-rI-L -u-..--lL-..-....-H-. .ul. e e




Oil demand and supply

= OIl production target by 2020
o OIll production: 200 Mton
o OIl refinery: 400-450Mton
= Oil saving target
o Annual saving rate 5% during 2001-2020
~ = Oill trade target by 2020
» » Oversea production base: 60-70Mton
}Purchase from international market: 130-140Mton

I"'i

'r \ mport dependency: 50%
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= 10% reduction in 2010 compared with
2005

e 2005: 25.49Mton
. 2010: 22.95Mton




= Economic structure adjustment
Limitation of growth of high energy intensive industries
- Promoting service and high technology sectors development

- Upgrading products towards high value added
Perfecting market pricing and taxation mechanism incentive to

energy saving and efficiency improvement

| -
=
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Formulation of energy law and upgrading energy saving law

e

% ‘Accelerating the wide application of new energy technologies by

- means of finance, taxation etc.

]
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PoI|C|es addressmg energy challenges

= Establishment of oil emergency reservation system

= Encouraging the enterprises becoming the main forces
In technological innovation

Enhancement on the technical transfer of new energy
technologies

Promoting intelligence properties establishment and
I_‘_.otection
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Long-term energy development
scenario




I\/Iodelmg tool — China I\/IARKAL

= Dynamic linear programming model built on the
concept of a Reference Energy System, RES.

= Incorporates full range of energy processes, e.g.
exploitation, conversion, transmission, distribution
and end-use.

L éﬁarches for a least-cost combination of technologies
ind fuels dynamically over the planning period to
meet user-specified energy service demands.
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Conversion & Process
Technologies

Final Energy Demand
Carriers Technologies

Resources

Combustion/CHP Industrial processes

IGCC Power/CHP Industrial heat processes

Poly-Generation i .
Industrial electricity & norfuel

Refined

Liguefaction Liquids

Natural Ga: Commercial space heat
Coal Wash & Coke
. Commercial air conditionin
Coal Bed Heat Plant Ngtcglas 9
Methane eat Flants

Urban cooking & water heat
. Oil refining
Uranium

Urban air conditioning
Fuel Cell Power/CHP

Biomass Urban space heat

Hydrogen Production

Ethanol Production Lighting & Appliances

s, il

Geothermal

Gasifier/Digester Rural cooking & water heat

4

i

?a'

o Hydro
| Nuclear Power Rural space heat

R Bio-Gas
Solar Geothermal Power Agricultural processes

Hydro Power
Passenger transport

|

Hydroge
Solar Power yareg

Freight transport

Wind Power
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Demand Sectors

Transportation

Industrial
Ammonia
Aluminum
Cement
Paper

Steel

Other

Commercial
Air conditioning
Lighting
Space heating

Urban residential
Air conditioning
Cooking & Water heating
Lighting & Appliances
Space heating

Rural residential
Cooking & Water heating
Lighting & Appliances
Space heating

Agricultural
Electric Motors
Agro-Processing
Irrigation

Farming Machines

Air

Ship

Pipeline

Rail
Automobile / Bus
Truck
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Future energy development scenario
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