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lm s oil refining industry—the present

1.1 China—world’s second largest oil refiner

¢ Fast economic development led to increased consumption of refined oil

products and refining capacity.
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I. China’s oil refining industry—the present

** Restructuring accelerated and refining scale expanded.

Eighteen refineries each with over 10 million tonne/a
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IM‘SI oil refining industry—the present
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“* Deep processing led to increased light distillate yield

Crude API

Light distillate yield

2005-2009

2005-2009

Ina

32 1 3133
31 - 30.64
29.67
30 .
29.01 2939
29 -
28 _ i
27 I I I I
2005 2006 2007 2008 2009
76 2 =
75.5
75 ///
745
. /\Q'/ /
73.5 ./.__._4
73
72.5
72
715
2005 2006 2007 2008 2009
== Sinopec 73.49 74.03 73.79 74.63 75.42
=@~ CNPC 73.1 73.29 73.37 73.45 75.74

’s oll refining industry—the present

Combined coking and residue HT capacity of
Sinopec and CNPC
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hina’s oil refining industry—the present

“* Less energy consumption and CO, emission in crude processing
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I. China’s oil refining industry—the present

GT application in oil refining improved. Supply chain
management technology, desktop refinery simulation
technology, advanced control technology and refined
products online blending technology began to be used in

refineries, supportive of the refining process optimization.
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ina’s olil refining industry—the present

Changes in national and Beijing local gasoline quality standards

National standard Beijing local standard
GB17930-2006 | GB17930-2006 DB11/238-2004 DB11/238-2004
GB17930-1999 (automotive gasoline II)|(automotive gasoline III)| (enforced since 01/10/2004) (enforced since 1/7/2005) DB11/238-2007

S content, =m% 0.08 0.05 0.015 0.05 0.015 0.005
Olefins, =v% 35 35 30 30 18 25
Aromatics, =v% 40 40 40 40 42
Olefins+aromatics, 60
=v%
Benzene, =v% 2.5 2.5 1 2.5 1
O content, =v% 2.7 2.7 2.7 2.7 2.7

Changes in national and Beijing local diesel quality standards

National standard

Beijing local standard

GB252-2000 GB/T19147-2003 GB/T19147-2009 DB11/239-2007
S content, =m% 0.2 0.05 0.035 0.005
Cetane number, = 45 49 51 51
PNA, =m% - - 11 11
P)ensity (20°C), kg/m’ Measure 820-860 820-860 820-845 1




I. China’s oil refining industry—the present

1.2 R&D enhanced and refining technologies greatly improved.

% Developed technologies comparable to international advanced technologies, including:
v Super-low-pressure continuous catalytic cracking technology

Deep-cut technology for crude vacuum distillation

MIP-CGP technology

Bidirectional combination technology integrating residue HT with FCC

Selective HDS of FCC naphtha

Deep HDS of diesel in liquid phase circulation

0 ANV

XS

*¢

Improved S-Zorb technology for FCC naphtha sulfur removal licensed from ConocoPhillips

XS

*¢

Increased Chinese content of oil refining catalysts to 95%. Some catalysts sold at international

markets

s Applied self-developed technologies and catalysts, to increase light distillate yield, upgrade product

quality, and prepare for implementation of GB IV and V gasoline and diesel standards




I. China’s oil refining industry—the present

1.3 China—a big player, but not a strong one yet in the industry

L)

L)

v Ebullated-bed residue hydroprocessing
v Slurry-bed residue hydroprocessing

» Performance of some catalysts as good as overseas similar catalysts, but with higher
production cost. For example:

v" More active metal content in residue hydroprocessing catalysts

¢ IT application to be strengthened in refining process
v" Desktop refinery simulation, advanced control and oil products online blending applied only in a few
refineries

v Supply chain management technology to be further improved

s Technical and economic indicators of refineries below international advanced level
v" Energy consumption, processing loss and unit processing cost to be cut down

v Yield of high value-added products and profitability per tonne of crude processed to be advanced

* Big gap between in-house developed technologies and world advanced technologies like:
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[Il. TRENDS IN CHINA’S OIL
REFINING INDUSTRY THROUGH
2015




2.1 Refining capacity continues to increase, albeit at a slowdown rate




¢ In 2009, China’s per capita consumption of crude oil, gasoline, diesel and jet fuel was

ends in China’s Oil Refining Industry through 2015

far less than those of USA, major European countries, and Japan and Korea.

Per capita consumption of crude oil, gasoline, kerosene and diesel in USA, Germany, France,

UK, Japan, Korea, and China in 2009 (tonne/person)

oil gasoline kerosene diesel

USA 2.47 1.26 0.21 0.56
Germany 1.27 0.25 0.11 0.62
France 1.24 0.12 0.11 0.75
UK 1.13 0.26 0.26 0.41
Japan 1.43 0.28 0.20 0.32
Korea 1.76 0.16 0.16 0.37
China 0.30 0.05 0.01 0.10

Sources: Data from IEA except China-related consumption data
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ina’s Oil Refining Industry through 2015

¢ Oil demand expected to reach 550 million tonnes in 2015.

% Average annual growth projected at 5.4% in 2009-2015.

China’s oil consumption in 2005-2015
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Sources: 2005-2009 data are from “Flash Report on China’s Petroleum and Chemical Data”. 2015
data are projections.
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l Il. Trends in China’s Oil Refining Industry through 2015

2.2 Ratio of oil import increased. Portion of sour, acidic and heavy crude supply
to increase.

7

s China’s domestic crude output will be flat and slightly increased to around 200 million tonnes/a.

% Incremental oil consumption will be met mainly by crude from international market. Imported oil could account for 64% of total consumption.

7

¢ Globally, incremental crude supply will be mainly sour, acidic and heavy crude.

Global crude supply: changes in types, 1996-2007

B0, 000

TOLOO0

60,000

50,000

40,000

30,000

20,000
10,000
o
i | I | | | | | | I
1996 1997 1998 1999 2000 2001 zooz2 2003 2004 2005 2006 2007
Litra Light B Medum & Sweet B Heavy & Swest
Light & Sweet Wl Medium & Medium Sour I Hesvy & Medium Sour
B Light & Medium Sour I Medium & Sour I Heavy & Sour
I Light & Sour

Source: World Oil and Gas Review 2008 (by ENI)

20




efining Industry through 2015

Changes in sulfur content Changes in light & heavy crude
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n China’s Oil Refining Industry through 2015

2.3 Partially adjusting distribution of refineries to further increase

average scale

¢ Currently, distribution of refineries is reasonable,

but could be improved.

Sinopec refinery
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n China’s Oil Refining Industry through 2015

2.4 Changes in consumption pattern of oil products will lead to a gradual drop of
diesel/gasoline ratio

“*Booming of auto industry and increased ownership of passenger cars will trigger increase in

gasoline consumption.
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ina’s Oil Refining Industry through 2015

**Consumed diesel/gasoline ratio will continue to drop
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gasoil/resi
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2.5 Increased crude processing depth will lead to fast increase of

due hydrotreating capacity

% An era of high oil price
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rends in China’s Oil Refining Industry through 2015

Deep processing: crucial to improve profit under skyrocketing oil price.

Reducing sulfur content in oil products and clean production process can contribute to

increased gasoil/residue hydrotreating capacity.

Hydrotreating of sour gasoil can improve the quality of FCC feed and reduce FCC flue gas

emissions.

Light distillate yield obtained after residue hydrotreating is higher than that achieved by
delayed coking. In addition, sour residue hydrotreating does not produce sour petroleum

coke which is formed during delayed coking.

Residue hydrotreating capacity will increase quickly whereas residue coking will increase

slowly.

Hydrogen production from coal and petroleum coke will develop to meet increasing

demand for hydrogen by hydroprocessing units.

28
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2.6 Newly added refining capacity will be mainly for refined oil products. Past
pattern of refining and chemical integration might be changed.
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Il. Trends in China’s Oil Refining Industry through 2015

% CTO could lead to enlarged coal industry scale, drive local economic growth, and
increase local fiscal revenue, hence welcomed by local governments.

s Compared to CTL, CTO is relatively mature in terms of technology, and can
easily achieve economy of scale, producing equivalent result of coal replacing oil.

% Water resources and CO, emissions are constraints for CTO, other coal-based
chemicals projects or CTL.

¢ In summary, CTO will develop fast and pose challenges to the pattern of refining
and petrochemical integration. Newly added refining capacity will be mainly for
production of gasoline, kerosene and diesel.
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2.7 Oil products quality standards will be tightened with the enforcement of GB 1V standards
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2.8 Saving energy and pursuing clean production will be the solution

KThe Chinese government’s commitment: cutting 40% to S0% CO, emissions per
unit GDP by 2020. Reducing fossil fuel consumption is the most important measure.
Refineries shoulder the responsibility in energy conservation.

*+ Energy conservation may need additional investment, but it can bring about good
payoff along with increased energy resources prices.

¢ Tightening environmental regulations and enhanced supervision approaches will
press refineries to focus on clean production and emission reduction.

*+ Energy conservation and clean production can help improve corporate image and
bring about social benefits. Therefore, refineries will proactively pursue energy
conservation and environmental protection instead of passively following

administrative regulations.

32




2.9 IT applications will elevate refineries management
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2.10 Aiming high: China will make more input in refining technology and speed up
the pace of R&D progress
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