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I. Introduction

For a long time the gasoil and resid FOCC processes are the mainstream technology for gasoline
manufacture at China's refineries. The reformer gasoline accounts for a low ratio among
gasoline blending components, while alkylate and isomerate account for almost zero percent at

most refineries.

The

g1 of gasoline p facilities and the product structure of gasoline pool at
Chinese refining enterprises cannot meet the demand for un-itercuptedly upgrading of gasoline
quality in the future. Based on the present status of gasoline production in China it is necessary

to properly select technical line for gasoline production while taking into account the

oiligasisupply  circumstances, gasoline consumption. demand, and requirements on cleay
production and oil products quality at refincries imposed by environmental regulations. &
PO
r S
_ &
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I1. Current Status on Structure of Gasoline Production Units at China’s

Structure of gasoline production units at refining
enterprises in the US, Germany and other countries.

# At refining enterprises in USA thanks to their specific structure of process units the
FCC naphtha, or reformer gasoline, or isomerate+alkylatetpolymer gasoline each

accounts for 1/3 of total gasoline pool.

~ At refining enterprises in UK, Germany, France and Italy the share of FCC naphtha
and reformer gasoline account for 25-30% and 45-50% of gasoline pool, respectively;

with other gasoline components equating to 25% of total gasoline pool.

I1. Current Status on Structure of Gasoline Production
Units at China’s Refining Enterprises

gm

Table 1 Total capacity of gasoline production units as of the end of 2010

(ratio in comparison with total APS/VPS capacity, %)

Country FCC Cat/roforaiag | Alkylatlon | Isoserimtlos | Polymerimiles | Cumene | Oxygenates

UsA 34.4 17.6 5.5 3 0.4 0.3 0.9
Germany | 16.6 14 1.1 3.2 0.4 0.5 0.7
France | 20.3 13.4 1.2 2.4 0.3 0 0.9

ux 27.7 16.8 4.4 3.3 0.7 0 0.2
Japan 24.9 16.2 2.9 0.8 0.2 0.1 0.2
Korea 11. 4 8.8 0.9 0 0 0 0.4
Chins 27.6 9.9 0.4 0.4 0 0 0.7 {
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» I1. Current Status on Structure of Gasoline Production Units a
q‘ China’s Refining Enterprises

2. Current Status on Structure of Gasoline Production Units at

China’s Refining Enterprises

» Because of high density of Chinese crudes the content of light naphtha
fraction used as isomerization feed and content of heavy naphtha
fraction used as reformer feed are quite low. With the booming
development of ethylene and aromatics industry in China the limited
crude resources must first of all meet the feedstock demand of ethylene 0
and aromatics industry, and few refineries can ever use reformer

gasoline as a gasoline blending component.

II. Current Status on Structure of Gasoline Production Units af
g@ China’s Refining Enterprises

2. Current Status on Structure of Gasoline Production Units at

China’s Refining Enterprises

# Because of great domestic needs for LPG used as residential fuel over the past
years the market demand for gasoline and diesel quality is not mecessarily
high.

B FCC technology can cither munufacture LPG or still has to directly produce gasoline and diesel
Gay ol Is muinly processed by FCC technique, and starting from the 1990y China also began to ]
actively develop resid FCC process. Under the circumstances of low requirements for gasoline and_

diesel quality this type of flow diagram featuring “short process scheme wod deep processing™ has {#57

been aggressively disseminated because of its good econonuic benefits and low capifal inyestiment. ;m
M e
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I1. Current Status on Structure of Gasoline Production Units at
China’s Refining Enterprises

2. Current Status on Structure of Gasoline Production Units at China’s

Refining Enterprises

idential fuel the devel of

» Upon using large amount of LPG as
alkylation and catalytic polymerization processes cannot be provided with
necessary feedstock.

® Among the 14 HF alkylation units licensed in the 1980s by Phillips only S units
remained intact with other units fully scrapped. In 2011 only two alkylation units

0

were still operating.

I1. Current Status on Structure of Gasoline Production Units af

gm China’s Refining Enterprises

2. Current Status on Structure of Gasoline Production Units at

China’s Refining Enterprises

~ Predominant dependence of China's refining enterprises on FCC

technology is caused by multiple factors.

W For instance, in the total gasoline pool manufactured by SINOPEC’s refineries
FCC naphiha accounted for 68.7%, reformate accounted for 17.7%, and alkylate

anly accounted for 0.3% in 2010,

W By the end of 2010 the share of FCC naphtha in nation’s gasoline pool still

exceeded 70%, and the share of FCC naphtha at some refineries was still more

than 90% of their gasoline pool.

gm TABLE OF CONTENTS
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III. Challenges Facing Gasoline Production Based Mainly
on Gasoil FCC & RFCC Technology

1. Gasoline and diesel consumption increases abruptly with booming development of China’s

national economy.

» The per capita consumption of gasoline, kerosene and diescl in China is lower thun developed countries.

Table 2 Ver capita comsumaption of crunbe oll gasoline, kerusene and dirsel in USA. Gernsany, France, ('K, Japsn and Chins (merie
tonwhesd)
po— Por capitacrude | Per caplta gasoline | Per caplia kerossne | Per capita diewel
UsA 2.47 128 0.21 0.56
Germny 127 0.25 011 0.62
France 124 0.12 o1 078
3 113 0.26 0.26 0.4
Jupan 14 0.28 0.2 0.32
Korea 170 0.16 016 0.37 &
Chine o3 0.05 0.01 01 =
Source: Data are adopted from [EA with the excoption of Chisa.
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I11. Challenges Facing Gasoline Production Based Mainly
a on Gasoil FCC & RFCC Technology

! Gasatine, bernsene and diesel consumption Increases abiruptly with boaming development af China's economy.

The trend associafed with wbrupt increase in gasoline, kirosens and iesel consumption with bosrming development of China's mational cconomy

42000,

will contnve.

2000 2003 2010 2013 2020

E

Fig. 1 Prediction on China’s Consamption of finished petroleum produets oy

soline WKerosene ODicscl

I1I. Challenges Facing Gasoline Production Based
” Mainly on Gasoil FCC & RFCC Technology

2. Crude production and oil imports in China

# In 2011 China produced 201.4 million tons of oil, and was the world’s fifth largest oil producer.
However, in 2011 China imported 254 million tous of oil, making itself the world’s second largest

ol importer, with its ol imports dependency reaching 55.8%

Y

Judging from oil resources, China achieved a reserve-production ratio of 9.9 by the end of 2010.
In order to meet the ever increasing domestic oil demand China has to buy more oil from the
international market, and it is projected that by 2020 China’s oil imports will reach 450-470

million tons.

= ﬁ',—’
The of gasoli and diesel in China predicted by various n.ifhod:m | 8
reach 420 million tons by 2020.
T i - A
I11. Challenges Facing Gasoline Production Based Mainly II1. Challenges Facing Gasoline Production Based Mainly
) on Gasoil FCC & RFCC Technology w on Gasoil FCC & RFCC Technology

3. Information on oil resources in the world

# The worldwide degree of exploration of conventional crudes has been at a high level, and potential oll resources
will include such non-canventional inferior oifs as Canadian oll sunds, asphalts and Venezaelan heavy crudes. The
available coudes i the wark fend (o deferiorate in quality with an Inereasiog supply of high-suifar and heavy

crudes

1
!
i

- AT ]
RN, W0 (1) Source: World ONf & Gas Review (ENI). W £l 4

Fig. 2 World oil quality changes over 1996-2007 period

3. Information on oil resources in the world

~ The worid's oil resources tend to become inferior and ncraasingly heavy. FERRT

S content changes . ¥ A 1L

Changos in crude donsity

. Undistributed production

Ught crudes 25, 61 {1105 Heavy crudes
1996

<0, 80 Medium crudes

My

Sconteat changes -
700 Undistributed
Sweet crudes
2007 9,490 7,
<> Sour crudes F

Wity Bgag O O W ik O Bp O

Source: World Ol & Gas Review 2008 ( ENI a - " 2
J (B pig.3 Changes in world's crude sulfur content and density.

II1. Challenges Facing Gasoline Production Based Mainly
v, on Gasoil FCC & RFCC Technology

3. Information on oil resources in the world

# The heated development and utilization of natural gas will lead to dramatic increase of

natural gas liquid and condensate output. Cambridge Energy has predicted:

B The condensate production capacity in the FSU region was 53.7 MTA in 2010, and will reach
128 MTA in 2020, and 142 MTA in 2030 with an annual average increase rate equating to 5%

over the 2010-2030 period.

W The condensate production capacity in Africa was 61.2 MTA in 2010, and will reach 71 MTA

in 2020 and 77.4 MTA in 2030, with an annual average increase rate equating to 1.2% over

il
the 2010-2030 period. I.‘E’

II1. Challenges Facing Gasoline Production Based Mainly
on Gasoil FCC & RFCC Technology

4. Drawbacks of gasoil FCC and RFCC technology and challenges ahead

»  Strictly abide by environmental regulations and upgrade gasoline and diesel quality to be on
a par with that of developed countries ASAP to meet the urgent demand of EPA and the

society.

® By the end of August 2011 China’s motor vehicle population reached 19 million units, smong which
the passenger car population had exceeded 100 million units. Air pollution caused by car exhaust is

intensifying with the quick increase in car population.

B Amid increasing environmental awareness of the public and demand for construction of s resource

saving and environmentally friendly soclety the refining enterprises must realize an ever higher level

stringeat,

standard for constraining wastewater COD discharge and SOy emission from exhaust gas will

of clean production to uchieve u genuinely green and low-carbon development. A mos

|
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