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Petrochemical and Fine Chemical Industry Park in
Liaodong Bay New bistrict , Panjin
General Situation

China National Economic and Technological Development Zone
Pilot region for comprehensive reforms in Liaoning Province
China National New Industrial Industry Demonstration Base
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Panjin is known as Oil City and Chemical Industry City, located in the southwest of
Liaoning Province, in the core position of Liaoning Coastal Economic Belt, with a semi-
humid monsoon climate, The total area is around 4131 square kilometers, with the
population of 1.44 millon.

Panjin is established and developed because of oil, and it is the well known as oil
production and petrochemical industry city. Panjin has a long history of petrochemical
industry development with overwhelming general public’s support the development of
petrochemical and fine chemical industry. Panjin City is the first petrochemical industrial
cluster in the production value of hundred billion level, It has 206 sizable petrochemical
companies. among those, a numbers of companies are world-class level in the industry
such as China Petrochemical Corporation, Huajin Chemical Corporation, Taiwan
Changchun Chemical, Union Petrochemical Corp. (Taiwan), Sud-Chemie, and America AP
Corp.. As a typical immigrant city, Panjin has containment to attract outsiders, especially
the establishment and development of new coastal city - Liaodong Bay Zone promotes the
opening for industry development of Panjin.
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PETROCHEMICAL AND FINE CHEMICAL INDUSTRIAL P2

Panjin Liaodong Bay New District is at the innermost position of the Boha Liaodong Bay, and located in
the core position of Bohai Economic Circle and Liaoning Coastal Economic Zone, It is the nearest port
on sea for Northeast China and the East Mongolia Regions.
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@ Liaodong Bay New District is a China
National Economic and Technological
Development Zone, China National New
Industrial Industry Demonstration Base, and
Pilot region for comprehensive reforms in
Liaoning Province, it bears the historical
mission of cross-strait cooperation of
petrochemical and fine chemical industry.

@ For the new district, the initial planned area is
95.49 square kilometers, the area will be
developed in the medium-term to 306 square
kilometers, and the total planned control area is
439 square kilometers. The new district consists
of urban area, harbor district, and industrial
district, and it is a new coastal city established by
the endeavor of the whole city.

@ In the new district, the average temperature is
7.0-9.5°C, the highest temperature is 32°C, and
the lowest temperature is -22. The annual
precipitation is 670-800 millimeter, annual
sunshine duration is 2600-2800 hours, and the
frost—free season is 172-188 days.

@ The average elevation of the new district is
3.8m, and the landform is the part extending to
the water from the land in the fan delta of Liaohe
River. The elevation becomes lower gradually
from the cost to the sea, and there is interlaced
water channel nearby and many shoals, the
geomorphic development is mainly affected by
base structure and modern dynamic, and the
formation lithology is mainly the mixture of silt
and silty clay, muddy and silty soil silt
interbedded strata, silty clay silt interbedded
strata, silty clay, mixture of silty clay, silt, and
fine sand.
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With highly developed logistics system, the petrochemical industrial park has integrated sea port, railway, highway, pipe lines for
distribution of row materials and products. The park is adjacent to Panjin port, which has professional crude oil terminal (300,000-ton)
and chemical terminals (100,000-ton). Land transport, with port railway between Shenyang and Panjin port crossing over the park is
developed, which makes a through way to enterprises within the park to be possible. The highway traffic around the park, including
several highways, such as Shenyang-Dalian Highway, Beijing-Shenyang Highway, Dandong-Xilinhot Highway, extends in all
directions. With public pipeline in the park taking shape, its length has reached 36 kilometers. The well designed and developed
collecting and distributing system provides reliable and convenient logistics support for enterprises in the park.

Petrochemical and Fine Chemical Industrial Park in Liaodong Port is a professional park in Panjin for developing petrochemical and
fine chemical industry. The total planned area is 42.5 square kilometers. The park planning carried out by Singapore Jurong Planning
and Design Institute has scientific planning, proper distribution and complete function.

The park has solid industrial base, in which the scale of the industry tops the Liaoning Province. The park acquires many well-known
enterprises, such as China North Industries Group Corporation, Taiwan Changchun Group, Baolai Petrochemical Group, Helian Group,
Union Petrochemical Corporation (UPC Taiwan), CITIC Group Corporation (Energy), Oiltanking. Especially the residence of Taiwan
Changchun Chemical and Liaocheng Chemical Corporation offers an important opportunity to promote the cross-strait cooperation in
petrochemical and fine chemical industry.
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PETROCHEMICAL AND FINE CHEMICAL INDUSTRIAL PA18

@ Panjin port, located in the innermost position of the Liaodong Bay, is the first-class open
port as the nearest access to the sea in northeast area and the east area of Inner Mongolia. The
port has 12.1 kilometers natural coastline, 39 kilometers terminal coastline; 44.2 km2 land
area, -14.5 to -25m depth of water and more than 300 million ton of traffic capacity. It can
arrange sixty-five 10,000-ton berths.

@ Panjin port, at present, has achieved 26 billion yuan of investment and built seven 50,000-
ton berths. In addition, another ten 50,000-ton berths and one 300,000-ton crude oil berths is
under construction and in the completion stage. Upto 2020, Panjin port will build thirty-five
10,000-ton berths, which annual traffic capacity will break through 100 million ton.

@ With the layout form of double-dyke surround, the west and east operation area of the port
is planned. The east operation area is the operation area of public terminal, and west operation
mainly provide supporting services for large-scale petrochemical industry behind the park.
The port is divided into liquid bulk area, general sundry area, roll-off berth area, container area,
storage and logistics area, ocean engineering equipment area, petrochemical area, supporting
terminal area, reserved development area by function.

€ Among them, 300,000-ton crude oil berths in Panjin port will cost total investment of 1.69
billion yuan, with total length of 430m and handling capacity of 16 million t/a. It is an
important support for promoting the formation of petrochemical industrial cluster in Liaodong
bay new district, and developing world-class petrochemical and fine chemical industrial base,
whilst it directly provide the solution for storage and transport of raw material and finished
product for a number of chemical enterprises, such as special case for fine chemical and raw
material project of China North Industries Group Corporation, provides convenient access to
the sea for petrochemical industry in the park, and offers favorable environment to
development of sea-front and port-vicinity industry.
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Legend:

Urban and Planning
Liquid Bulk Area
General Sundry Area
Roll-off Berth Area

Supporting Terminal

Container Area

Storage and
Logistics Area

Reserved
Development Area

Water Area

‘Ocean Engineering
Equipment Park

Explanations:

1. This chart adopts the mapping measured by Water Transport Planning
and Design Institute, Ministry of Transportation, the People's Republic of
China in 2006 and 2007.

2. For water depth and elevation in this chart, take local theoretical lowest
tidal level as the datum plane and adopt BJ-54 coordinates as the
coordinate of this chart,

3. Unit 6f efévatidri“and'diméRsion’ in this chart is meter.
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Schematic of Main Industrial Chains of Petrochemical Park in
Liaodong Bay New District
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Planning of Petrochemical and Fine Chemical Industrial [mem | — T’ - o
Liaodong Bay New District, Panjin N . =
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The planning of Petrochemical and fine chemical industrial of [ B . L {mem]
Panjin Liaodong Bay New District, prepared by Singapore [men |- :L- R =]
Jurong International Institution, has been determining the [rems - - H;l—-
developing of four leading industrial chains with the sources of = j_- =

ethylene, propylene, C4 and aromatics, and forming a kind of xzu. o4
industrial pattern with alcohol, phenol, aldehyde, ketone, acid,
ester and other basic organic chemicals, and three synthetic

l—
materials as the core on the basis of comprehensively considering -_-i
pmra}———

domestic and foreign chemical markets, petrochemical and fine
chemical development situation in Liaoning, future development
directions of chemical industry, etc.
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As a model park focusing on promoting cooperation of cross-strait

petrochemical and fine chemical industry, Petrochemical and Fine Chemical
Industry Park of Liaodong Bay constantly promoting its industrial policies,
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Total investment of Changchun Chemical is 3,000 million USD with

infrastructures and service level, which has attracted several key enterprises 5req of 2.500 mu. The project is divided into three phrases: Total

petrochemical and fine chemical industry.from Taiwan.
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Taiwan UPC Technology Corporation invested in three projects .
Among them, project of chemical logistics in liquid tank storage and
chemical dry warehouse was invested 220 million RMB, with area of
600 mu, to constructe general storage capacity of 321,600 m3, 5 Class A
warehouses for bulk cargoes and two terminals of 50000/5000 tonnage.
Project of maleic anhydride, butanediol/THF, and hydrogen was
invested 730 million RMB, with area of 600 mu, including equipments
and supporting facilities for maleic anhydride (160,000 tons per year),
butanediol/THF (60,000 tons per year) and hydrogen (10,000 m?3 per
year). Project of phthalic anhydride plasticizer was invested 900 million
RMB, with area of 600 mu, expected to become the biggest national
production base of phthalic anhydride plasticizer.

investment of Phrase | is 6,000 million RMB, including ionic
membrane chlorine-alkali (100,000 tons per year), isopropanol
(60,000 tons per year), epichlorohydrin (80,000 tons per year),
liquid epoxy resin (50,000 tons per year), 1, 4-butanediol (150,000
tons per year) and PTMEG (60,000 tons per year); total investment
of Phrase Il is 2,000 million RMB, including propenol (180,000 tons
per year), electron chemicals (6,000 tons per year), epoxy resin
diluents and liquid chemicals of 50,000 tons; total investment of
Phrase 111 is 30,000 million RMB for producing phenol, acetone and
bisphenol A (BPA), etc.
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CNGC-Huajin Group <+
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Total investment of the project is 59.76 billion RMB. In July 2015, environmental assessment was reviewed and approved by Provincial
Environmental Protection Department and NDRC. Primary preparation works of the project is expected to be completed in July 2016.

Overall engineering design is expected to be completed in October 2016.
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CNGC-Huajin Group <+

Capability (ten thousand tons/year)

1 Atmospheric Pressure 1500
2 Pressure-relief 560
3 Kerosene Hydrofining 160
4 Gas Oil Hydrocracking 280
5 Lube Oil Separating 120
6 Residual Hydrocracking 160
7 Residue Hydrotreating 460
8 Catalytic Cracking 400
9 Gas Fractionation 90
10 C2 Recovery Device 60
11 S-ZORB 150
12 1# Hydrocracking 300
13 Diesel Oil Hydrocracking RLG 150
14 1#PSA 8
15 MTBE 14
16 Alkylation 16
17 Aromatics Complex Plant 200
18 Gas Making & Hydrogen Production

19 Sulfur Recovery 13X3
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TSSEEE-EREE

HERES (EME/S)

Fra% RELTE

1 LIRHEEE 100
2 K 50

3 HDPE 40
4 EO/EG 30/50
5 RN 25
6 PO/SM 20/45
7 EN IS 50
8 T 9

9 RN 30
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CNGC-Huajin Group <+

Capability (ten thousand tons/year)

Chemical
Productio
n
Installatio
ns

1 Ethylene Plant 100
2 Ethylbenzene 50
3 HDPE 40
4 EO/EG 30/50
5 Polypropylene 25
6 PO/SM 20/45
7 Phenol-acetone 50
8 Butadiene Extraction 9
9 Gasoline Hydrotreating 30
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Baolai Petrochemical Group was founded in 2003. It is now a modern enterprise with total area 4,000 mu, total assets is estimated over 13 billion
yuan , realizable production value of 35 billion combining petroleum refining, fine chemical industry and petrochemicals trading. As a

private enterprise, it became the first group granted the permit to use import crude oil of 7 million per year in 2015. It has nearly 70 types of
product such as heavy-duty road asphalt, common road asphalt, needle coke, petroleum coke, coke, naphtha, gasoline, diesel oil, liquefied gas,

paraffin, fuel oil, lubricant, engine oil, residuum, transformer oil, etc.
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Panjin Heyun Group Co. Ltd., established in 2001 with a total area of 3000 acres consists of three sets of liquefied petroleum

gas (LPG) processing devices with processing capacity of a total of 700,000 tons per year, isobutene devices with 100,000 tons
of refining high purity of isobutane dehydrogenation per year, production devices with 60,000 tons of butyl rubber per year,
production devices with 30,000 tons of bromide or chlorinated butyl rubber per year as well as 300,000 tons of methyl tert-butyl
ether (MTBE) of co — production per year.
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Panjin Ruide Chemical Co., Ltd. <+

2

Panjin Ruide Chemical Co., Ltd. was established in December 2011 with registered capital of 283.40 million, a total area of 738 acres and 360
staff.

The company mainly produces the fine chemicals including phthalic anhydride, light benzene, three toluene xylene, carbon nine, industrial
naphthalene, methylnaphthalene, pyridine, etc. Meanwhile it is engaged in the import and export business on chemicals. The company's total
assets of 780 million yuan. At present it has two sets of production lines with 50,000 tons of phthalic anhydride per year, a set of refining
production lines with 150,000 tons of heavy benzol per year, 92,000 cubic meters of storage tank with liquid chemical raw material and
production, a substation of 32,000 KVA. Besides, it has long-term plans for future expansion including refining production project with 300,000
tons two benzene, refining production project with 100,000 tons linght benzene, etc.
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Other key industries Liaoning Zhongwang Group Co., Ltd. <<

Liaoning Zhongwang Group Co., Ltd. is devoted to becoming the world-lass aluminum industry
base with a total investment of about 85 billion yuan. It has established a processing material project
with 3 million tons of heavy and high precision aluminum ( Strip and Foil) and aluminum alloy, 3
million tons of high purity aluminum project, 800,000 tons of aluminum extrusion profiles and fine
work processing project as well as Zhongwang non-ferrous metal institute.
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Other key industries

China Grain Reserves Corporation

Comprehensive industrial base of the northeast project:

With a total area of 1778.3 acres and a total investment of about
5 billion yuan including three functional modules such as the
transit of grain and oil, the storage of grain and oil and oils
processing.
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Huifu Grain and Oil Group
Co., Ltd.

Protein processing project: With a total
investment of about 1.36 billion yuan and two
protein production lines of 5000t/d feed.
Production year is expected to achieve sales
revenue of 5 billion yuan..
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Overall planning of Petrochemical and Fine Chemical Industrial Park in Liaodong Bay New Bay, Panjin and planning of various special infrastructures are
designed by Singapore Jurong International Planning and Design Institute, and Liaodong New District organizes the implementation in strict accordance
with the planning.

I Plan and construction on water supply for living and water supply for industry in the park

Pipe networks on water supply for living and water supply for industry have been laid and come into use to meet the demands of production enterprises and building projects in
Petrochemical and Fine Chemical Industrial Park in Liaodong Bay New Bay, Panjin (hereinafter referred to as the park). At present, it has two purification plant and one living
district with short-term water distribution scale of 170,000 m3/d and the long-term water distribution scale of 300,000 m3/d from the Dahuofang reservoir. While it has water
purification capability of 60,000 tons each day, the second phase of aid reconstruction project with 60,000 tons each day is under construction and expected to be built and comes
into run in June 2015; the 100,000 tons of industrial purification plant is under construction with water supply capability of 400,000 m3/d from Rongxing reservoir and delta
reservoir. Meanwhile the total scale can reach 700,000 m3/d in the park.
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PETROCHEMICAL AND FINE CHEMICAL INDUSTRIAL P&

Overall planning of Petrochemical and Fine Chemical Industrial Park in Liaodong Bay New District, Panjin and planning of various special infrastructures
are designed by Singapore Jurong International Planning and Design Institute, and Liaodong New District organizes the implementation in strict accordance

with the planning.

I1. Draining planning and sewage treatment & construction condition in the Park

All the sewage pipe network and rainwater pipe network of main path in the Park have been laid completely and put into service. The maximum caliber of sewage pipe network in the
Park is D2000, and is laid along coastal road, and the sewage shall be discharged into the sewage treatment plant from west to east, to strictly control the influence of industrial
sewage to external environment; provide the sewage treatment service for the enterprises in the Park with current sewage treatment plant of 30,000 ton, and provide 20,000 tom
reclaimed water per day for the enterprises for reuse. The rainwater pipe network combines with the special location near river and sea, achieving the concentrated collection, nearby
discharge, and the advantage of low altitude can be utilized at any time to prevent the whole area from the disoperation of flood disaster.
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PETROCHEMICAL AND FINE CHEMICAL INDUSTRIAL 74

Overall planning of Petrochemical and Fine Chemical Industrial Park in Liaodong Bay New District, Panjin and planning of various special infrastructures
are designed by Singapore Jurong International Planning and Design Institute, and Liaodong New District organizes the implementation in strict accordance

with the planning.

I11. Overall planning and construction condition of external traffic in the Park

At present, the integrative three-dimensional traffic structure with road, railway and port
has been formed for the Park. In the Park, the construction of main road network has been
completed, with a cross road traffic network formed, and the highway of New District has
been completed and be open to traffic; the Jinbo Bay Station of port railway is close to the
Park, and all special railway lines can be direct access to the enterprise factory; the Park is
close to Panjin Port and has abundant shoreline resources, and Oiltanking is responsible
for the construction and operation of the special terminal for chemicals.

Legend

IV. Power supply construction and construction condition in the Park

Now the Park has two transformer substations of 220kv/66kv and one public
transformer substation of 66kv/10kv, and is planned to add two transformer
substations of 220kv/66kv in the future.
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PETROCHEMICAL AND FINE CHEMICAL INDUSTRIAL P&

Overall planning of Petrochemical and Fine Chemical Industrial Park in Liaodong Bay New District, Panjin and planning of various special infrastructures
are designed by Singapore Jurong International Planning and Design Institute, and Liaodong New District organizes the implementation in strict accordance

with the planning.

V. Gas engineering planning and construction condition in the Park

There are gas transmission terminal stations in the Park, and the gas pipe network of
main path has been laid completely and put into service. The source of gas is from the
gas pipeline of Line of Qinhuangdao — Shenyang and Line of Dalian — Shenyang for
West-East natural gas transmission, at present, the gross is 2480,000 nm3/d, and it is
prepared to reach 278.8nm3/d in recent period.

» Legend

VI. Heating engineering planning and construction condition in the Park

There is stable heat source supply in the Park, and the 1260mw industrial steam can be provided
in recent period, while 4000mw industrial steam can be provided in the future. At present, there
are three 130mw boilers supplying steam for two enterprises in the Park, two 50mw boilers have
been started for construction and will be put into production in July, 2015; the maximum pressure
of steam is 9.81MPa, and the maximum temperature is 520°C . (Refer to the current costs of the
coal used for steam produced by Changchun Company, Power Plant for costs of self-produced
steam. The coal used by Changchun Company is made in Shanxi Datong Coal, its calorific value
is 5,500 kilocalorie. Today, the CIF from Qinhuangdao Port to Panjin Port is about RMB 520 per
ton, wherein, the freight is about RMB 20 per ton, while the specific price will float with the coal
price.)

Legend
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PETROCHEMICAL AND FINE CHEMICAL INDUSTRIAL P4

Overall planning of Petrochemical and Fine Chemical Industrial Park in Liaodong Bay New District, Panjin and planning of various special infrastructures
are designed by Singapore Jurong International Planning and Design Institute, and Liaodong New District organizes the implementation in strict accordance

with the planning.

VII. Telecom office end planning and construction condition in the Park

The telecom network planning shall be arranged scientifically according to the
construction condition of road drainage and other relevant infrastructures in the Park.
Achieve the access of optical pipe network in intra-area, and meet the access
conditions of optical fiber of the Three telecom operators, China Mobile, Telecom
and Unicom.

VIII. Public pipe rack planning and construction condition

At present, the special pipe rack for oils and chemicals has been completed in the
Park, with approximate 37km in total and 902 hectare for occupation of land. The
pipe rack zone directly connects with the terminal for oils and chemicals. The
enterprise can rent the pipe rack line as needed to construct pipelines, to input and
output raw materials and products, and achieve zero-distance logistics.
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Overall planning of Petrochemical and Fine Chemical Industrial Park in Liaodong Bay New District, Panjin and planning of various special infrastructures are
designed by Singapore Jurong International Planning and Design Institute, and Liaodong New District organizes the implementation in strict accordance with
the planning.

X. Basic Prices of Public Facilities in Park

- Domestic water = RMB 1.85/t.
IX. Ind_usmal Gases . Industrial water Temporary water (including capital construction) RMB 5/t, and
Industrial gases for the Park are provided by US AP Company. Park and gases official water RMB 3.25/t.
supplier appoint in the agreement that the sales prices of industrial gases for the Park
shall be reasonably low in the region around Bohai. (For the final prices and supply of
various gas products, the enterprise using gases shall negotiate with the gas-supply
enterprise in detail according to practical need)

Industrial electricity 1. Electricity price per kilowatt:

1-10 KV RMB 0.5606/KWH

20 KV RMB 0.5576/KWH

35-110 KV RMB 0.5476/KWH

110 KV RMB 0.5436/KWH

220 KV and above RMB 0.5246/KWH

2. Basic electricity price:

Maximum demand: RMB 33/KV/month
Transformer capacity: RMB 22/KVA/month

Sewage treatment fee | RMB 2.63-4.00/t (adjusted according to the change of treatment
cost)

Natural gas RMB 3.85/m3 (Price is lower gradually with the increase of natural
gas quantity demanded by the Park)

Sand River sand RMB 100/m3 (fluctuating according to distance,
quantity and payment method)

. .

il
t,i - | Stones RMB 110/m? (fluctuating according to distance, quantity and
1 JA ] payment method)
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XI. City Function and Social Service

The Park is located in industrial core area of Liaodong Bay New District and close to Liaobin Water City, which is constructed
as per standard planning for coastal city with complete function and equipment. Liaodong Bay Branch of China Medical
University Shengjing Hospital, Panjin Campus of Dalian University of Technology, Panjin Vocational & Technical College,
Liaodong Bay Branch of Liaoning Experimental School (with system from primary school to senior middle school), Panjin
Sports Center, etc. in Liaodong Bay New District provide comprehensive guarantee on life, culture, medical treatment,
education, entertainment, etc. for the enterprises in the Park and their employees. Superior educational resources of Panjin
provides talent guarantee for the settled enterprises; Dalian University of Technology, as a “985” University, is one of the top
chemical colleges in China, and establishes doctoral workstations and graduate school. There were over 4,000 students at this
school at the beginning of term in 2013. Students at school is planned to reach 10,000 in 2016, providing senior technical
talents and management talents; Panjin VVocational & Technical College has over 10 majors, and over 6,000 students at school
at present, providing medium technical talents for the Park; there also are Petrochemical Technical School, Liache Qilfield
Technical School, Panshan VVocational & Technical College and other technical schools, and students at these schools are over
9,500 in total, providing over 3,000 technical workers ( over 2,000 persons can meet the requirements of chemical enterprises)
for the whole city annually. These schools also can enroll students and train professional talents for large enterprises specially.
Panjin has a long chemical history and culture with rich reserve of chemical employees. Now the recruitment for Changchun
Chemical and other enterprises in production and operation is very smooth and convenient. Mean salary standard of employees
of enterprises in the Park is RMB 2,700/month.
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Welcome to Liaodong Bay New
District, Panjin for Investment and
Development




