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7 Site Selection
7.1 Conditions for the New Refinery
7.1.1 Natural and Geographic Conditions of the Site

7.1.1.1 Geographic Conditions

Costa Rica is located in Central America, bordering Nicaragua to the North and Panama
to the south. Costa Rica possesses seven provinces, 81 states and 463 districts and occupies a
land area of 51,000 km?, which amounts for 0.03% of the globe land area.

The MOIN Refinery lies in LIMON province, adjoining Caribbean Sea to the Northeast;
Heredia, Cartago and the capital city San Jose to the West; and Panama to the Southeast. The
MOIN Refinery is 10 km away from the city LIMON and 149 km from the capital city San
Jose. The MOIN port is 3 km away from the northeast of MOIN Refinery and the MOIN
River flows through the north side of the Refinery.

(1) Engineering geology
Please refer to paragraph 8.5 of this Report.
(2) Hydrogeology

MOIN River flows through the north side of the Refinery, in connection with the
drainage ditches around the Refinery. Meanwhile, the Refinery will be sucking in water from
and draining water to the MOIN River.

7.1.1.2 Natural Conditions

(1) Rainfall

The Caribbean region is high temperature, high humidity and heavy rainfall all year
round. Rainfall in mountainous area is mainly concentrated on the elevation of 700m to 1500
meters. The northeast Atlantic region where the Refinery lies has an average annual rainfall of
4000mm; with the heaviest rainfall happening in November, December, May and July. In
September, March and April rainfall reduces. During the heaviest raining season, in July the
maximum rainfall can reach to 349.7 mm; while in November and December the maximum
rainfall can reach 290mm and 375.4 mm, respectively. During the minimum rainfall season,
i.e. in February, March and April, the rainfall can reach to 216.8 mm, 184.3 mm and 264.7

mm, respectively.

The monthly average raining days in September are 24.6 days and those in July is the

most, reaching to 29 days.
The annually average rainfall: 2800-3420 mm.
(2) Temperature
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Annually average temperature: 22~26° C  (Along the coast: 24~26° C)
Monthly average temperature: 25.2° C

Monthly highest temperature: 31.2° C

Monthly lowest temperature: 20.1° C

The table below shows the monthly average temperatures: unit: C

Monthly
Average | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sept. | Oct. | Nov. | Dec.

Temperatures

Average | 24.1 | 24.1 | 25.0 | 26.5 | 26.0 | 25.9 | 253 | 255 | 25.7 | 25.6 | 25.0 | 243

Highest 293 |1 294 | 30.6 | 30.6 | 31.2 | 30.7 | 299 | 304 | 309 | 30.8 | 299 | 294

Lowest 20.2 | 20.1 | 20.6 | 214 | 222 | 223 | 22.0 | 219 | 219 | 21.7 | 21.6 | 20.5

(3) Humidity
Annually average humidity: 86%

The table below shows the monthly average humidity:

Table7.1-1 Monthly Average Humidity unit: %

Month | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sept. | Oct. | Nov. | Dec.

Humidity| 88 87 85 85 86 87 &8 87 86 86 87 88

Prevailing wind direction: NE
Daytime wind speed: 11~27 km/h.
Nighttime wind speed:  1~10 km/h.
(5) Evaporization

Annual evaporization: 1,300~1,700mm

Monthly maximum evaporization is shown in the table below:
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Table7.1-2 Monthly maximum evaporation unit: mm

Month Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sept. | Oct. | Nov. | Dec.

Monthly
maximum | 952 | 1255 | 1301 | 1050 | 582 | 390 | 440 | 412 | 361 | 525 | 450 | 598
evaporation

(6) Daily Sunshine

The local longest daily sunshine is in March and the shortest is in June. The details are:
Annually average sunshine per day: 5~6hours

Average sunshine per day in March: 6~7hours

Average sunshine per day in June: 3~4hours
7.1.2 Conditions of Society (Humanities) and Economy

LIMON city is the largest state in LIMON province and it develops slowly with a Social
Development Index of 13.5, ranking the 75" among the 81 states in the Country. Factors
confining the development of LIMON city are remoteness, low population density and less
utility infrastructures. Downtown is equipped with more complete basic service facilities,
including education, health, medical etc. According to the Planning of LIMON province, the
area on which the new Refinery will lie is defined as "Industry zone" so that all
enterprises/companies settling inside the "Industry zone" will be provided with tie-ins of

various public facilities by the local government.

7.1.3 Conditions of Traffic and Transportation

7.1.3.1 By road

There are 32# road and 240# road near the edge of the Refinery. Of which, 32# road
connects to LIMON province and capital city San Jose while 240# road connects MOIN port.

Both roads are being maintained in good conditions and they are two-way lines.
7.1.3.2 By Railways

In LIMON there is a railway heading to San Jose, but it is out of repair for many years.

Part of the railway is still in service as tourism line and port line.

7.1.3.3 By sea

MOIN Port is the largest port in the Republic of Costa Rica, which is 2 km away from
the Refinery.

7.1.3.4 By Air
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LIMON International Airport is 10 miles away from LIMON city and allows landing and
taking off of small, medium and large airplanes; which is also connecting to other domestic
airports.

7.1.4 Conditions of Utilities

7.1.4.1 Power supply

MOIN substation can be connected with the State Grid, supplying dual circuits of
138KW.

7.1.4.2 Water supply

MOIN River flowing through the north side of the Refinery supplies most water

resource.
7.1.5 Conditions for land requisition

Land needed for this project is included inside the Refinery battery limit, so there is no
new land to be requested.

7.2 Site Selection

7.2.1 Basis for Site Selection

This project must satisfy the development planning of the existing Refinery and regional
planning; and it should possibly reutilize the existing conditions. The basic requirements for

selecting the new Refinery location are as follows:
(1) In favor of rational industrial layout and rational allocation of resources;

(2) In favor of land-saving, without or with less land occupation and with less

relocation of residence;
(3) Be conducive to reasonable layout and safe operation of the Refinery;
(4) Be benefit to transportation of the products;
(5) Be in favor of construction and operation of the Refinery.
(6) Be in favor of getting support from the society.
(7) Be conducive to utility supplies;

(8) Be good for investment saving, reduction of production cost, reinforcing product

competitiveness and improving economic returns;

(9) Be friendly to environment protection, ecologic balance and sustainable

development.
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7.2.2 Selection of the site

This is a revamping and expansion project based on the existing Refinery, which will be
constructed on the reserved land inside the existing Refinery red line. The new facilities and
existing refinery will be closely linked for resource saving and investment reduction; and the
existing conditions of transportation, maintenance and analysis lab etc. can be utilized for the

new project.

The particular location of the facilities is shown in the “Regional Location Map” .
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8 Plot Plan, Offsite Facilities, Logistics and Civil Work
8.1 Plot Plan

8.1.1 Plant-wide Plot Plan
8.1.1.1 Layout of Plot Plan

(1) Component units of the Plant

In addition of revamping the existing facilities, this project will also build grassroots
process units, auxiliary production facilities, tank farms and flares. They are described as

below:

1) The Grassroots process units include: ADU, VDU, CCR, Delayed Coking, DHF,
VGO Hydrocracking, NHT, H, Production, Isomerization Unit, Dry Gas/LPG

Treatment, Sulfur Recovery Complex;

2) The auxiliary production facilities include: Substations, Control room,

Administration Building, Fire pump station, Emergency water pool;

3) Utilities include: Raw Water Treatment Plant, DM Water station, Waste Water

Treatment Plant, Boilers, air separation/compression station;

4) Tank Farm contains: Crude Storage Tanks, Feedstock Storage Tanks and Oil Product
Storage Tanks.

Land occupation of these facilities is shown in the table below.

Table8.1-1 Land occupation of key grassroots units

S/N Description Land area occupied (m?) Remarks
1 Process Units
2# ADU/ VDU 7,000
NHT 2,600
CCR 12,000
Delayed Coking 19,500
DHF 8,000
VGO Hydrocracking 10,000
H, Production 9,600
Isomerization Unit 6,000
Dry Gas/LPG Treatment 1,600
Sulfur Recovery Complex 8,000
Sub total 84,300
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2 Auxiliary facilities
Substation 3,000
Control room 1,500
Administration Building 2,500
Env1ronrréi;1‘[ti1(:/rllon1torlng 900
Fire pump station 600
Emergency water pool 4,000
Subtotal 11,600
3 Utilities
Raw Wai[)elz1 I"ftreatment 13,200
Circulationpicl)l(;ling Water 4,500
DM Water Station 2,800
Waste W;tle;rn ;Freatment 12,000
Boilers 3,800
compression taton 3,500
Subtotal 39,800
4 Tank Farm
Crude Storage Tanks 65,000
Feedstock Storage Tanks 34,000
Oil Product Storage Tank 11,000
Subtotal 110,000
5 Flare 40,000
Land for roads,
6 Others 190,300 pipelines, space between
units, etc.
Total 436,000

(2) Principle of Plot Plan Layout

a) Strictly comply with standards, codes and specifications relating to safety, fire

proofing and environment protection;

b) Be harmonious with existing refinery layout and conditions of facilities around;

C) Meet the requirements of process, logistics, transportation and so on; make a layout

of having smooth process flow and compact arrangement which can possibly shorten

the distance for production area to contact with outside and the material delivery
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distance inside the production area (between the units; and among the units, auxiliary

facilities, utilities, jetty, etc.) as well.

d) Based on the process features, to layout the production facilities inside the Plant per

functions and by zoning;

€) To make a network of the plant-wide road system, being convenient for fire fighting

and maintenance;
f) Separated routs for people and materials, non-interfering.

(3) Layout Scheme and Features of Plot Plan

The Layout of Plot Plan for this project is very compact due to facilities already existing
nearby. From East to West, the utilities, auxiliary facilities, process units, waste water
treatment plant and flare are arranged; on the southeast side of the Plant area and close to the
edge of the existing Refinery, the feedstock storage tanks and some oil product storage tanks
will be set up; the crude storage tanks will be located on the northeast corner of the existing
Refinery where is closest to the Jetty; the administration Building lies in front of the Plant,
next to the existing administration building for easy management. Please refer to “Drawing of
Plot Plan Layout” for the details of the Plot Plan Layout.

(4) Major Parameters for Plot Plan Transportation

Table8.1-2 Major Parameters for Plot Plan Transportation

S/N Description Mei:;,fmg Quantity Remarks

1 Land occupation of the Project (S) m’ 436,000

) Land occupation of buildings and o 192,600

structures (A)
3 Land occupation of roads and squares o 45,000
(E)
5 Coefficient of building occupation (G) 44.8%
6 Plot ratio >0.6

(5) Greening scheme
Due to the unique location of the plant, greening is not necessary for this Project.

8.1.1.2 Vertical arrangement
(1) Principles of vertical arrangement
a) To meet requirements of process and production;

D) To minimize excavation and backfilling;
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C) To facilitate rain water drainage;

(2) Vertical arrangement of the Plant

The area that the project will occupy is plain with small change in elevation. According
to the topography, flat slope arrangement will be adopted as the vertical arrangement of the
Plant.

(3) Draining method

Roads inside the Plant are like those in cities, which is sloped toward the gulley hole on

the road side for rain water to be collected into the underground pipeline.
8.1.1.3 Main Quantity of Work

Table8.1-3 Main Quantity of Work

S/N Description Unit Quantity Remarks
.. ) 200mm C30 concrete surface
1 Roads inside Plant m 45000 .
300mm mix base
2 Earthworks
2.1 Backfilling m’ 129000 Necessary to remove the
topsoil and level the ground
2.2 Excavation m’ 90000
3 Drainage ditch m’ 300 C30 concrete open trench
4 Fence m 3000

8.1.2 Plant-wide transportation
8.1.2.1 Annual traffic and transportation
The annual traffic and transportation is shown in the following table.

Table8.1-4 Annual transportation amount

Amount of State Package
S/N Goods transportation Solid/ Transportation means
(t/a) Liquid/gas Bulk/barrel/bag

I Transport In

1 Pennington crude 950,000 Liquid Bulk By sea

2 Vasconia crude 2,010,000 Liquid Bulk By sea

3 Ethanol 70,000 Liquid Bulk By road

4 Chemicals 1,200 By road

5 Fuel 76,040

Subtotal 3,107,240
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Amount of State Package
S/N Goods transportation Solid/ Transportation means
(t/a) Liquid/gas Bull/barrel/bag
I Transport Out
. 681,280
Gasoline: . L
1 399,780 Liquid Bulk Pipeline
91#, 95#
281,500
2 Diesel 1,608,390 Liquid Bulk Pipeline
3 LPG 40,880 Liquid Bulk By road
4 Jet 356,450 Liquid Bulk Pipeline
5 Sulfur 16,800 Solid Bag By road
6 Fuel oil 17,420 Liquid Bulk
7 Coke 187,870 Solid Bulk By road
Subtotal 2,909,08
In total 6,016,320

8.1.2.2 Major transportation equipment

Vehicle transportation will not be considered in this project, which will be relied on

society resource and 3" party services.
8.1.3 Major standards and codes complied applied in the Design
U.S. Edition 2008 “NFPA30 Flammable and combustible liquids code”;
and with reference to the following:
“Fire prevention code of petrochemical enterprise design” -GB50160 — 2008
“Design code for plot plan of industrial enterprises” - GB50187-93
“Design code for vertical arrangement of petrochemical plant - SH/T3013-2000
“Code for design of roads in plant and mining areas” - GBJ22-87
“Design code for fire prevention of buildings” - GB50016-2006

Other related specifications.
8.2 Offsite Facilities

In the offsite facilities of this project, staff living quarters will be built for Chinese staff
to live after the expansion. The quarters will be uniformly constructed nearby the existing
quarters of RECOPE Refinery. RECOPE Refinery will provide the land for the quarters and
living infrastructures will be supported by the existing facilities, such as some roads, water

supply & power supply, security etc..
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8.3 Logistics Systems

8.3.1 Logistics System for oils

8.3.1.1 Design principles and scope of logistics system
(1) Design principles

1) The logistics system shall be designed on the scale consistent with the production
scale of all Units, as per storage and transportation requirements of all Units for
materials, and per importing volume and exporting volume and transportation methods

of various liquid materials.

2) The process flow shall be possibly simplified to minimize material turnovers for
reducing energy consumption, so long as quality of materials and products can be

assured and production/operation requirements can be met.

3) Storage equipment shall be reasonably selected per oil grades, possibly to reduce
atmosphere pollution caused by oil/gas volatiles. Under the condition of that
production needs can be met, larger capacity of storage tanks can be chosen possibly in
order to reduce the number of storage tanks for saving land occupation and investment.

Selection of pumps shall follow the principle of high efficiency and energy saving.

4) Storage duration of oils shall be considered per Owner’s requirements. Storage
duration of the oils with no Owner’s requirement will be determined as per standard "
Design Code for Petrochemical Logistics System and Tank Farms " - SH3007—2007

and in combination with practical situation of the Enterprise.

5) Crude storage tanks and Feedstock storage tanks shall be placed as close as possible
to the relevant production Units so that during normal operation, materials can be
directly flowed between the Units. The Feedstock storage tanks shall be arranged for
satisfying the requirements of startup, shutdown and upset operation of production
Units.

6) To improve automatic control level and metering means by using stable and reliable

advanced technologies.

7) Under the condition of rational technology and cost, try to achieve a concentrated

layout and centralized control, to facilitate management and transportation.

8) Strictly implement local laws on and requirements for environment protection,
laboring, safety and health; make sure that supporting measures for 3-wastes treatment,

safety and health are planned, designed, constructed and started up simultaneously
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with the engineering construction of the Project. Emissions of 3-wastes shall conform

to the national and local standards on the emissions.
(2) Design scope
The design scope includes the whole logistics systems inside the Plant, mainly covers:
1) Storage of all kinds of oils and chemical materials;
2) Plant wide oil/gas venting systems and flare systems
3) Plant wide process and thermal pipe network

4) 0Oil product exporting systems
Details of the oil logistics systems inside the Plant are shown in the table below.

Table8.3-1 Individual Oil Logistics System

S/N Logistics systems Media
1 Crude storage tanks crude oil
2| reotockSomge T | TSl ittt i, HCU
3 Oil Product Storage Tanks Gasoline, Kerosene, Diesel
4 LPG Tanks LPG
5 Gas venting and flare system

Plant process and thermal pipe
network

8.3.1.2 Brief description of process flow of oil logistics systems

(1) Crude oil system

Crude oil is pumped from the Crude storage tank to ADU/VDU.

(2) Feedstock system

During normal operation, the upstream unit will feed the downstream unit directly. When
the downstream unit needs a minor repair during startup, shutdown or a breakdown, the
intermediate feedstock will go to and be stored in the Feedstock storage tanks. Or in another
case that the upstream feeding unit is shutdown, the feedstock will be pumped from the

Feedstock storage tank to the downstream unit, to assure 60~100% of normal production.
(3) Oil product system
Oil products include gasoline, kerosene, diesel, LPG and fuel oil.

(4) Gasoline
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Gasoline product is composed of HCU light naphtha, NHT heavy naphtha, isomerized
oil and CCR oil. The component oil from each Unit is first stored in each component oil tank
and then pumped for blending into product gasoline 91# (Europe III) and 95# (Europe III).

The gasoline products are leaving the plant via pipelines after being metered.
(5) Diesel

Diesel product is composed of diesels from HCU and DHF. The diesel product is leaving
the plant via pipelines after being metered.

(6) Fuel oil system

The tail oil from HCU is sent to the tail oil tank in Heavy oil tank farm, which will leave

the plant as fuel oil at offsite.
(7) LPG system

The LPG produced by the Plant will be, after Scrubbing, directly sent to the Product
tanks and from there pumped to LPG tank car loading facilities.

(8) Slop oil system
1) Light slop oil

Light slop oils from each unit, such as off-spec naphtha, gasoline, diesel and some
pipeline purging oil are sent and stored in light slop oil tank. After dewatering, they are
pumped to the Crude storage tank to be used as raw material. The oft-spec light slop oil

produced during startup can also be sent to the feedstock storage tank of HTU.
2) Heavy slop oil

Heavy slop oils from Waste Water Treatment Plant and from heavy oil pipeline cleaning
will be sent to the heavy slop oil tank. After dewatering, they will be pumped into the Fuel oil
tank to be sold as a product. Part of heavy slop oil with good quality can also be sent to the
feedstock storage tank of HCU.

8.3.1.3 Selection of storage tanks
Principles:

Internal floating roof tanks will be selected for storing crude oil, gasoline, naphtha and

light slop oil;

Dome roof tanks will be used for holding diesel, VGO, residual oil, fuel oil and heavy

slop oil;

Internal floating roof tanks and Dome roof tanks for diesel will use aluminum external

dome roof.
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LPG will be stored in spherical tanks.

Detailed allocation of storage tanks is shown in the table below.

Table8.3-2 Allocation of storage tanks

Name of Tank . Tank . Filling
SN Farm Media Tank type material Coating coefficient
. External .
Pennington crude . Carbon Interior and
. floating . 0.9
oil steel exterior
roof
Crude storage Vasconia crude Extemal Carbon Interior and
1 tank farm and . floating . 0.9
oil steel exterior
pumps roof
Internal .
Ethanol floating Carbon Intenor. and 0.9
steel exterior
roof
Feedstock storage 1# ADU kerosene Interpal Carbon Interior and
2 tank farm and floating . 0.9
to KHF steel exterior
pumps roof
1# ADU i
. Fixed roof Carbon Interlor. and 0.9
residue to VDU steel exterior
Pump for 1#ADU If{g:ﬁlal Carbon Interior and 0.9
naphtha to NHT £ steel exterior ’
roof
1# ADU diesel to Dome roof Carbon Interior and 0.9
DHF steel exterior )
2# ADU kerosene El(;[zglal Carbon Interior and 0.9
to DHF g steel exterior )
roof
2#ADU residue to Fixed roof Carbon Interior and 0.9
VDU steel exterior ’
Pump for 2#ADU Egzg;al Carbon Interior and 0.9
naphtha to NHT & steel exterior )
roof
2#ADU diesel to . Carbon Interior and
DHF Fixed roof steel exterior 0.9
VGO to HCU Fixed roof Carbon Interlolt and 0.9
steel exterior
Vacuum resid to Fixed roof Carbon Interior and 0.9
Coking Unit steel exterior )
Coking naphtha Egzg;al Carbon Interior and 0.9
to DHF & steel exterior '
roof
Coking diesel to . Carbon Interior and
DHF Fixed roof steel exterior 0.9
Coking gas oil to . Carbon Interior and
HCU Fixed roof steel exterior 0.9
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Name of Tank . Tank . Filling
SN Farm Media Tank type material Coating coefficient
HCU heavy El(;[z:ﬁlal Carbon Interior and 0.9
naphtha to CCR roof & steel exterior ’
NHT Carbon Inter1or. and 0.9
steel exterior
HTU light Interpal Carbon Interior and
naphtha to floating steel exterior 0.9
Isomerization roof
HTU heavy ggzaal Carbon Interior and 0.9
naphtha to CCR roof & steel exterior ’
HTU naphtha to ggzaal Carbon Interior and 0.9
NHT roof & steel exterior ’
Internal Carbon Interior and
Light slop oil tank floating . 0.9
roof steel exterior
Internal Carbon Interior and
Gasoline product floating . 0.9
roof steel exterior
. Internal .
HCU light floatin Carbon Interior and 0.9
naphtha roof & steel exterior ’
NHT Heavy ggzaal Carbon Interior and 09
naphtha roof & steel exterior ’
Internal Carbon Interior and
Isomerized oil floating . 0.9
Gasoline, roof steel exterior
6 kerosene tank
farm and pumps Interpal Carbon Interior and
Reformate floating . 0.9
roof steel exterior
Interpal Carbon Interior and
Kerosene floating . 0.9
roof steel exterior
Internal Carbon Interior and
KHF Kerosene floating arvo eriora 0.9
roof steel exterior
Internal Carbon Interior and
HCU Kerosene floating arvo eriora 0.9
roof steel exterior
Product diesel Dome roof Carbon Intenor. and 0.9
steel exterior
7 Diesel tank farm HCU diesel Dome roof Carbon Interlor' and 0.85
and pumps steel exterior
DHEF Diesel Dome roof Carbon Intenor. and 0.85
steel exterior
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Name of Tank . Tank . Filling
SN Farm Media Tank type material Coating coefficient
Carbon Interior and
steel exterior
Fuel oil Dome roof Carbon Inter10r' and 0.85
9 Heavy oil tank steel exterior
farm . Carbon Interior and
Heavy slop oil Dome roof steel exterior 0.9
10 LPG pipelines LPG product Spherical Carbon Interlor. and 0.9
and pumps tanks steel exterior
11 | Coke storage area Petcoke

8.3.1.4 Allocation of pumps

The Crude storage tanks will be equipped with feed pumps which send crude oil to the

plant. And pumps for transferring crude oil between tanks are set up at the tank farm.

Feeding pumps are set up at the Feedstock storage tank farms for DHF, KHF, CCR, VGO
Hydrocracking Unit and Isomerization Unit. The heads of Intermediate feedstock pumps will
be determined for sending the feedstock to the buffer tank of each unit.

There are pumps matching the capacity of tanks in the existing tank farm of the existing
Refinery, so apart from the crude storage tanks, all reutilized storage tanks mentioned in this

report will not be equipped with new pumps.

Table8.3-3 List of pumps in logistics systems

Flow Head . Shaft power
S/N Name of pumps rate Quantity Remarks
m (kW)
m3/h
I Crude oil pump
1 Pennington crude oil pump 150 280 2 162
2 Vasconia crude oil pump 300 280 2 343
3 Pennington crude tank transfer 1500 40 1 232
pump
4 Vasconia crude tank transfer 1500 40 1 245
pump
II Feedstock pumps
Pump for 1# ADU kerosene to
1 KHF 40 120 1 15
2 Pump for 1# ADU resid to VDU | 50 80 1 12
Pump for 1# ADU naphtha to
3 NHT 50 120 1 19
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S/N Name of pumps Frla(?f‘eN Head Quantity Shaft power Remarks
mym | (kW)
4 Pump for 1#ADU diesel to DHF 70 120 1 26
5 Pump for 2# 331? kerosene to 40 120 1 15
6 Pump for 2# ADU resid to VDU | 180 80 1 45
7 Pump for 2# I\?I?FU naphtha to 50 120 1 19
8 Pump for 2# ADU diesel to DHF | 80 120 1 30
9 Pump for VGO to HCU 120 120 1 45
10 Pump fgi) lz?l;u%rrrlll tremd to 100 20 | 25
11 Pump for Coking naphtha to DHF | 20 120 1 7
12 Pump for Coking diesel to DHF 50 120 1 19
13 Pump for Coking VGO to HCU 20 120 1 7
14 Pump for HCIé(l;eI‘fvy naphtha to 30 20 1 7
15 Pump for HTU 1ight naphtha to 20 R0 1 5
Isomerization Unit
16 Pump for HT%ET{WY naphtha to 100 30 1 25
17 Pump for HTU naphtha to NHT 30 120 1 11
I Product pumps
1 Diesel pump 200 150 2 93
2 HCU light naphtha pump 20 40 2 3
3 NHT heavy naphtha pump 10 40 2 1
4 Isomerized oil pump 20 40 2 3
5 Reformate pump 80 40 2 11
6 HCU Diesel pump 80 40 2 11
7 DHEF diesel pump 150 40 2 21
8 KHF kerosene pump 30 40 2 4
9 HCU kerosene pump 40 40 2 6

8.3.1.5 Transportation system

(1) Allocation of transport volume & transport means
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Oil transportation means are determined according to the source of crude oil and oil
product markets. Gasoline, kerosene and diesel will be delivered 100% by pipelines, while
LPG 100% by road.

Transportation means and volumes of various materials are summarized in the table

below.
Table8.3-4 Transportation of Materials (KTA)
Transportation means
S/N Materials Total quantity
By sea By road Pipelines

I Raw material

1 crude oil 2,960 2,960

2 Ethanol 70.00 70.00

3 Chemicals 1.20 1.20

4 Fuel oil 76.04 76.04
II Oil products

1 Gasoline 681.28 681.28
2 Jet 356.45 356.45
3 Diesel 1,608.39 1,608.39
4 LPG 40.88 40.88
I Byproducts

1 coke 187.87 187.87

2 Sulfur 16.80 16.83

3 Fuel oil 17.42 17.42
v In total 6016.32 2,960 316.78 2,663.54

(2) Transportation means

The imported materials for this project are arrived by sea, unloaded from vessels at the
Jetty and delivered via pipelines from the Jetty to the Crude storage tanks inside the Plant.
Vessel unloading is not included in the scope of this study. The crude pipeline from Jetty to
Plant is the reutilization of the existing pipeline which is 20 inches in diameter and can meet

the needs of importing crude after the expansion.

In the study report, gasoline, kerosene, diesel are all leaving the Plant via pipelines. Fuel
oil is leaving the Plant via road. They are pumped by the pumps placed at the tank farm to the
pumping station of pipelines. The pumping station of the pipelines is not included in the scope

of this study report.

LPG leaves the plant by vehicle transportation. There are 3 existing LPG loading arms
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and the loading station has a capacity of 70t/hr, which can meet the needs of this project for
LPG truck loading. Therefore, no new loading facility will be added in this project.

8.3.1.6 Storage systems

(1) Scheme of Plant Turnaround

14 units in the Plant, including ADU, VDU, HCU, DHF, Delayed Coking, CCR, H,
Production, Isomerization, Dry Gas /LPG Treatment, Sulfur Recovery, Sour Water Stripping,
etc., will be considered as one turnaround group on the basis of having operation time of 8400

hours per year and one turnaround performed every 3 years.
(2) Storage cycles of materials

Storage cycles of crude oil, intermediate feedstocks and oil products are determined per

their transportation means, which can be seen in the following table.

Table8.3-5 Storage cycles of materials

S/N Materials Storage cycle (days) Storage duration (days)
I Raw materials
1 crude oil 424 30-60
II Intermediate Feedstocks
Resid, VGO, diesel, gasoline,
1 naphtha, pretreated topped oil of 2~4 2~4
CCR
11 Oil Products
1 Gasoline 14.1 15
2 Jet 14.8 15
3 Diesel 30 30
4 LPG 28 15

(3) Existing storage capacity

This is an expansion and revamp project of the existing Refinery. So in principle the
existing storage tanks shall be reutilized to the maximum extent. New storage tanks can only
be added when the capacity of existing tanks can not meet production requirements. Existing

storage tanks are listed below.

Table8.3-6 Existing storage tanks

S/N Tank No. Materials Tank capacity (m?) Remarks
1 701 LIGHT CRUDE OIL 14022
2 702 LIGHT CRUDE OIL 10375
3 704 LIGHT CRUDE OIL 16463
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S/N Tank No. Materials Tank capacity (m?) Remarks
4 706 LIGHT CRUDE OIL 15121
5 707 LIGHT CRUDE OIL 15166
6 708 LIGHT CRUDE OIL 14768
7 7016 HEAVY CRUDE OIL 7889
8 712 MOGAS RON 95+ 2838
9 7124 MOGAS RON 95+ 8157
10 7125 MOGAS RON 95+ 8152
11 7112 MOGAS RON 91+ 15070
12 7118 MOGAS RON 91+ 3689
13 7113 MOGAS RON 91+ 15104
14 7126 MOGAS RON 91+ 8122
15 718 UNIFIN.-NAPHTA 293
16 7117 INTERMED-NAPTHA 3690
17 746 HEAVY -NAPHTA 126
18 705 NAPHTA MIX. 16343
19 7110 REFORM. NAPTHA 7979
20 TOTAL NAPHTAS 28431
21 740 KEROSENE 82
22 741 KEROSENE 1542
23 TOTAL KEROSENE 1625
24 713 JET-FUEL 7902
25 742 JET-FUEL 1549
26 744 JET-FUEL 1100
27 747 JET-FUEL 3148
28 7317 DIES LOW SULPHUR 1526
29 731 DIES_HIGH SULPHUR 14477
30 734 DIES LOW SULPHUR 13662
31 7312 DIES LOW SULPHUR 15463
32 7313 DIES LOW SULPH 15463
33 733 DIES HIGH SULPHUR 14965
34 7318 DIES PWR STATION 36
35 714 HEAVY GASOIL 83
36 7316 HEAVY GASOIL 295
37 7311 HEAVY GASOIL 1480
38 TOTAL HVY. GASOIL 1857
39 727 BUNKER C 13724
40 729 BUNKER C 13662
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S/N Tank No. Materials Tank capacity (m?) Remarks
41 TOTAL BUNKER-C 27386
42 735 IFO-380 2248
43 736 IFO-380 2130
44 737 IFO-380 2178
45 791 IFO-CONSUMPTION 73
46 TOTAL IFO'S 6629
47 753 ASPHALT AC30 1439
48 754 ASPHALT AC30 1546
49 755 ASPHALT AC30 1541
50 951 SLOP_ASPHALT 316
51 952 ASPHALT AC30 2454
52 953 ASPHALT AC30 2446
53 TOTAL ASPHALT 9741
54 770 LPG- FINAL PROD. 2669
55 771 LPG-FINAL PROD. 3402
56 7710 LPG-FINAL PROD. 3385
57 779 LPG-INTERMEDIATE 98
58 780 LPG-INTERMEDIATE 98
59 781 LPG-INTERMEDIATE 98
60 782 LPG-INTERMEDIATE 98
61 783 LPG-INTERMEDIATE 98
62 784 LPG-INTERMEDIATE 98
63 7121 AV-GAS 3787
64 7122 MTBE 3662
65 7123 ETHANOL 3558
66 7323 PALM -OIL 752
67 793 SLOP 86
68 794 SLOP 41
69 795 SLOP 414
70 797 SLOP- API 1524
71 798 SLOP- API 1534

Note: Tanks currently under construction in the Refinery are listed in the table below.

Table8.3-7 Tanks currently under construction in the Refinery

S/N Tank No. Media Tank capacity Remarks
1 709 HEAVY CRUDE OIL 31800
2 7017 HEAVY CRUDE OIL 3975
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3 7018 HEAVY CRUDE OIL 3975
4 YT-911 Regular gasoline 1590
5 YT-912 Super gasoline 795
6 7313 Diesel 15900
7 YT-931 Diesel 2385
8 YT-913 Ethanol 1590
9 YT-914 Ethanol 1590
10 YT-915 Ethanol 1590

(4) Material transportation volume and construction scale

1) Raw material system

a) Crude oil

Crude oil is imported by sea and stored inside the Plant. Total crude processing capacity
of the Refinery is 296x10%/a. Crude storage tanks that can be reutilized and will be built are

summarized in the following table:

Table8.3-8 Crude storage tanks reutilized and to be built

S/N |Tank No. Materials Capa3city Quantity| Total capacity| Reutilization Stora.ge
m duration
1 701 LIGHT CRUDE OIL 14022 1 14022 Reutilization
2 702 LIGHT CRUDE OIL 10375 1 10375 Reutilization
3 704 LIGHT CRUDE OIL 16463 1 16463 Reutilization
4 706 LIGHT CRUDE OIL 15121 1 15121 Reutilization 42
5 707 LIGHT CRUDE OIL 15166 1 15166 Reutilization
6 708 LIGHT CRUDE OIL 14768 1 14768 Reutilization
7 Nigeria crude oil (light) | 50000 2 100000 To be built
8 7016 HEAVY CRUDE OIL 7889 1 7889 Reutilization
9 709 HEAVY CRUDE OIL | 31800 1 31800 Reutilization
10 7017 HEAVY CRUDE OIL 3975 1 3975 Reutilization I
11 7018 HEAVY CRUDE OIL 3975 1 3975 Reutilization
12 Vasconia crude oil (heavy)| 50000 5 250000 To be built
b) Ethanol

As a component for gasoline blending, ethanol is delivered and stored by reutilizing

existing facilities. So no new facility for this is added in this report.

2) Intermediate feedstock system
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Downstream units of 1# ADU and 2# ADU are as follow

1,500KTA VDU;

900KTA VGO HCU

1,300KTA DHF

550KTA NHT
140KTA KHF
500KTA CCR

700K TA Delayed Coking Unit

150K TA Isomerization Unit

150KTA Dry Gas/LPG Treatment Unit

26KTA Sulfur Recovery Complex

25KNm’/h H, Production Unit

During normal operation, each upstream unit will send feedstock to the downstream unit

directly. When an accident, a small repair or an overhaul occurs in a unit, the feedstock will be

sent to and stored in feedstock storage tank. After the unit comes back to normal operation,

the feedstock will be pumped to the unit for processing. The feedstock storage tank is

considered for a storage duration of 2~4 days. Capacities of new crude storage tanks and new

feedstock storage tanks are shown in the table below.

Table8.3-9 Capacities of New Crude tanks and new Feedstock tanks

Single tank

Filling

Storage

. .| Total tank capacity
S/N Media capacity m’ Quantity N Tank type coefficient| days Remarks
1# ADU Internal
1 kerosene to 1000 2 2000 floating 0.9 3.6
KHF roof
1# ADU resid Fixed
2 to VDU 5000 1 5000 roof 0.9 5.6
Pump for 1# Internal
3 | ADU naphtha 4000 1 4000 floating 0.9 4.9
to NHT roof
1# ADU diesel Dome
4 to DHF 5000 1 5000 roof 0.9 3.5
2# ADU Internal
5 kerosene to 1000 2 2000 floating 0.9 34
DHF roof
2# ADU resid Fixed
6 to VDU 5000 3 15000 roof 0.9 3.6
7 | Pump for 4000 | 4000 Internal | g 3.8
2#ADU floating
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. Single tank .. |Total tank capacity Filling | Storage
S/N Media capacity m’ Quantity N Tank type coefficient| days Remarks
naphtha to roof
NHT
2# ADU diesel Fixed
8 to DHF 5000 1 5000 roof 0.9 3.1
9 |VGOtoHCU| 5000 2 10000 Fixed 0.9 3.7
roof
Vacuum resid Fixed
10 to Coking Unit 5000 2 10000 roof 0.9 4.2
Coking Internal
11 naphtha to 1000 2 2000 floating 0.9 5.6
DHF roof
Coking diesel Fixed
12 to DHF 2000 2 4000 roof 0.9 4.7
Coking gas oil Fixed
13 to LICU 1000 2 2000 roof 0.9 6
HCU heavy Internal
14 naphtha to 1000 2 2000 floating 0.9 4.2
CCR roof
HTU light Internal
15 naphtha to 1000 2 2000 floating 0.9 6.2
Isomerization roof
HTU heavy Internal
16 naphtha to 3000 2 6000 floating 0.9 3
CCR roof
Internal
HTU naphtha .
17 to NHT 1000 2 2000 floating 0.9 4.5
roof
. . Internal
1g | Lightslopoili 555, 2 4000 floating | 0.9
tank
roof
In total 32 86000

All feedstock storage tanks will be newly built.

3) 0il Product System

a) Gasoline

Gasoline products are blended with HCU light naphtha, NHT heavy naphtha, Isomerized

oil, reformate, etc.. Each component is sent from each unit to its storage tank in the tank farm

via pipelines. Then by pumping the components are sent to be blended and stored in gasoline
product storage tanks. Annual gasoline output will be: RON91: 281.50KTA, RONOS:
399.78KTA. Gasoline products will be delivered 100% by pipelines for leaving the Plant. It

needs to have a total capacity of 4.5x10* m’ tanks inside the Plant for storing gasoline

components and gasoline products, so as to meet the Owner’s requirement for a storage
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duration of 14.9 days. Based on the status of existing logistics facilities inside the Refinery,
reutilization can be made for all gasoline component tanks and product tanks, which can
actually achieve the storage duration of 16 days. Reutilized gasoline storage tanks are listed in
the following table.

Table8.3-10 Reutilized Gasoline product storage tanks

S/N | Tank No. Current media Slnglc? tank3 Quantity| New media |Tank type| Remarks
capacity m
1| 712 MOGAS RON 95+ 2838 1 Gasoline
component
2 | 7124 MOGAS RON 95+ 8157 1 Gasoline
product
3 | 7125 | MOGASRONO9S+ | 8152 | Casoline
product
5 | 7112 | MOGASRONO9I+ | 15070 | 1 | Gasoline
product
Used as
6 | 7118 MOGAS RON 91+ 3689 1 ,
gasoline
7 | 7113 | MOGAS RON 91+ 15104 1 Gasoline
product
8 | 7126 | MOGASRON 91+ 8122 | Gasoline
product
10 | YT-911 Regular gasoline 1590 1 Gasoline
component
11 | YT-912 Super gasoline 795 1 Gasoline
component
13 | 718 UNIFIN.-NAPHTA 293 1 Gasoline
component
14 | 7117 | INTERMED-NAPTHA | 3690 Gasoline
component
15 746 HEAVY -NAPHTA 126 1 Gasoline
component
b) Jet

Jet product is composed of 2 components, one is from HCU kerosene and the other is
from HTU kerosene. Each component is, via pipelines, sent from each unit to the component
storage tank inside the Tank Farm, then pumped and blended and stored in the product
kerosene tanks. The output of kerosene is 356.45, which will be 100% delivered to leave the
Plant via pipelines. It needs to have a total capacity of 2.1x10* m’ tanks inside the Plant for
storing kerosene components and product Jet, so as to meet the Owner’s requirement for a
storage duration of 15 days. Based on the status of existing logistics facilities inside the
Refinery, reutilization can be made for all kerosene component tanks and product Jet tanks,

which can actually achieve Jet storage duration of 14.8 days. Reutilized kerosene storage
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tanks are listed in the following table.

Table8.3-11 Reutilized Kerosene storage tanks

Tank Current Single tank . .
S/N No. medium  |capacity(m®) Quantity| New medium| Tank type | Remarks
REFORM.
1 7110 NAPTHA 7979 Kerosene
2 713 JET-FUEL 7902 Kerosene
3 742 JET-FUEL 1549 Kerosene
4 744 JET-FUEL 1100 Kerosene
5 747 JET-FUEL 3148 Kerosene
21678
C) Diesel

The Product diesel is composed of HTU diesel and HCU diesel. Each component is, via

pipeline, sent from each unit to diesel storage tanks. The output of diesel is 1,608.39KTA,

which will be 100% delivered to leave the Plant via pipelines. As per Owner’s requirement,

the storage days of product diesel shall be 30 days. With some reutilization of existing storage

tanks, it needs to build 3 dome roof tanks of 30000m’ to meet the storage requirement for this

product. The actual storage duration of 34 days can be achieved.

Table8.3-12 Allocation of Diesel storage tanks

S/| Tank Current media Slnglie Quantit Tota} Nevy Tank Remarks
N | No. capacity y capacity media type
DIES LOW . Reutilizatio
1| 7317 SULPHUR 1526 1 1526 Diesel n
DIES HIGH . Reutilizatio
21 731 SULPHUR 14477 1 14477 Diesel n
DIES_LOW . Reutilizatio
3| 734 SULPHUR 13662 1 13662 Diesel N
DIES LOW . Reutilizatio
41 7312 SULPHUR 15463 1 15463 Diesel n
5| 7313 | DIES LOW SULPH | 15463 1 15463 | Diesel Re““rlllza“o
DIES HIGH . Reutilizatio
6| 733 SULPHUR 14965 1 14965 Diesel n
7| 7313 Diesel 15900 1 15900 | Diesel Reutilizatio
8 | YT-931 Diesel 2385 1 2385 | Diesel Re““rlllza“o
. Reutilizatio
9| 727 BUNKER C 13724 1 13724 Diesel n
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10| 729 BUNKER_C 13662 I 13662 | Diesel Reutilizatio
1 30000 3 90000 | Diesel built
In total 13| 211228
d) LPG

The output of LPG is 40.88KTA, and 100% of the LPG will leave the Plant by road. It
needs to build spherical tanks of total capacity of 400m”’ inside the Plant for storing LPG, in
order to meet the requirement for storage duration of 15 days. Based on the status of existing
logistics facilities in the Refinery, reutilization can be made for LPG product storage tanks,
which can actually achieve the storage duration of 28 days. The reutilized LPG tanks are

shown in the table below.

Table8.3-13 Reutilized LPG storage tanks

S/N l;\?g.k Current media cjfi)lﬁlify Quantity| cz;l;)(;tcailty ryee(;?a Tank type| Remarks
1 | 770 | LPG-FINAL PROD. 2669 1 2669 LPG
2 | 771 LPG-FINAL PROD. 3402 1 3402 LPG
In total 2 6071

8.3.1.7 Fuel Systems

(1) Fuel oil system

Fuel oil means the product of fuel oil, which is the tail oil of HCU. There are 2x1000m’
dome roof tanks setup for fuel oil product. When it is needed, fuel oil is pumped to units or
auxiliary facilities. Because most units use fuel gas, fuel oil will be used irregularly. When the

Plant is not using fuel oil, the fuel oil produced can be sold.

The existing storage tanks will be reutilized for fuel oil storage. The following table
shows the details of reutilized fuel oil storage tanks:

Table8.3-14 Reutilized fuel oil storage tanks

S/N Fl;\?g.k Current media ci;i)na%lify Quantity]| c;;l;)(:cailty INew media Tank type| Remarks
1 753 |ASPHALT AC30| 1439 1 1439 Fuel oil Reutilization
2 754 |ASPHALT AC30| 1546 1 1546 | Fuel oil Reutilization
In total 2 2984

(2) Fuel Gas system

For the whole Plant, there will be one fuel gas system with the pressure being controlled

at 0.45+0.05MPa, supplying fuel gas to all units inside the Plant.
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(3) Combustible Gas System

The discharge system of combustible gas is an important system for safety and
environment protection in petrochemical enterprises, which is used for handling the
combustible gas discharged during normal startup, shutdown, upset event and power outage

of all units and auxiliary facilities so as to protect the safety of equipment and personnel.
(4) Gas Discharge System

In this project, two combustible gas discharge systems (one is for hydrocarbon
containing gas and the other for H, containing gas) are set up, including combustible gas
discharge pipes, KO drums and water sealed drums etc.. In accordance with the discharge
volume provided by process units, two venting lines to be connected to flare discharge
pipeline: one is the H, discharge line (high pressure system), mainly to release the H;
containing gas from startup, shutdown and upset event of HTU, HCU and CCR; the other one
is the hydrocarbon containing gas line (low pressure system) for releasing hydrocarbon gas
during startup, shutdown and upset event of ADU, VDU, Coking Unit and LPG spheres. The
release pressure of the H, gas system is >0.35Mpa(G), and the release pressure of the

hydrocarbon gas system is >0.06Mpa(G).
(5) Startup oil system

Startup oils are mainly gasoline, diesel and NHT naphtha, and the oil product tanks can

be used for startup oils.

8.3.1.8 Pipe network
(1) Pipeline layout method
1) Pipelines inside tank farms will be laid out by using pipe sleepers.

2) Plant wide pipe network will be arranged on pipe rack, the first layer will have a head

clearance of >2.2m from the grade, pipe rack should be made of steel structures.
(2) Thermal compensation of pipelines
1) Mainly by natural compensation;

2) Bellow expansion joints will be used for some pipelines and at some special

positions;
(3) Insulation and heat tracing of pipelines
1) Steam pipelines will be insulated;
2) Heavy oil pipelines will be insulated and heat traced.

3) Sun-blocking insulation will be used for some LPG pipelines and suction lines of
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some light oil pumps.

4) Insulation of scalding prevention will be used for some thermal pipelines.

8.3.1.9 Automation control level

The logistics systems are important parts in production and for marketing of
petrochemical enterprises. Improvement of automation control level of the logistics systems is
significant for the Plant to gain safe operation, energy saving, escalation of management level,

reduction of cost and enhancement of effectiveness.

With the development of computer technique, communication hardware and software
and enhancement of accuracy, stability, reliability and economic efficiency of various
instruments and on-line automatic blending technology, there are many technical options and
possibilities for the automation of logistics systems and automation of oil blending in

pipelines of this Project.

8.3.1.10 Consumption Index and consumption level
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Table8.3-15 Water Consumption

Water supply t/h Water effluent t/h
o Domestic
S/N |Position| presh |CirculatingDeoxygenated DM Water | o Purified(Circulating| Salty | Oily | Sour clean Vent Remarks
in raw waste | Steam | into |Condensate| s€wage
water| water water water .| vapor| water | hot water |water |water|water .
material water air
Water
1
cooler
2 P“n?p 3 3 Continuously
cooling
3 Ho.se 2 2 Intermittently]
station
1.0Mpa
4 20 20
Steam
5 Portable 2 2 Intermittently]
water
Tank
6 |cleaning| 30 30 Intermittently]
water
In total | 33 3 20 3 32 20 2

Note: Intermittent water consumption and effluent are shown in brackets.
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Table8.3-16 Power consumption

S/N Voltage, V Shaft power, kW Remarks
1 13800
2 4160 982
3 480 1500
4 120 200
In total 2682

Table8.3-17 Steam Consumption

S/N Steam type Consumption, t’h Remarks

Intermittent consumption is

1 1.0Mpa 20 in brackets

In total 20

Table8.3-18 Compression air consumption

Continuously Intermittently
Pressure 3 3
S/N Description Nm’/min Nm’/min
MPa(g)
Normal Maximum | Normal | Maximum
1 Purified compression air 0.6 1
) Non-purlﬁed.compressmn 06 10
air
In total 1 10

Table8.3-19 N, consumption

Parameters Continuously, Nm3/min Intermittently, Nm3/ min
Pressure (MPa) Normal Maximum Normal Maximum
1 30

Table8.3-20 Discharge of pollutants

S/N Name Discharge (t/h) Remarks

Shown in Water

1 Waste water 34 supply/drainage table

8.3.2 Land occupation

The logistics systems will take up a land area of 11.25 hectares.
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8.3.3 Staffing
After the expansion, the previous staffing will be remained, no new staff will be hired.
8.3.4 Flare facilities

The flare facilities are safe facilities for assuring timely releasing of oil and gas from
all units during startup, shutdown, and emergency situations like power outage and so on.
Basic discharge design is, comparison shall be made between the max. discharge volume at
a time of the unit with max. discharge in the system plus half of the total discharge volume
of other process units and discharge volume of the larger one LPG tank , that will be

chosen as the design discharge volume of the emission system.

For this project, 1 gas venting flare and 1 sour gas venting flare will be set up, and
both flares will shear one truss. Flare height is tentatively determined to be 85m, the

diameter of the stack to be 0.9m and the diameter of the flare tips to be 0.7m.

In this system a combustible gas recovery system is set up with a gas holder of
10000m® and ®28m in diameter.

8.3.5 Standards and Codes conformed in design

“Fire prevention code of petrochemical enterprise design-GB50160 —1992 (Edition
2008)”

Design  Code for Petrochemical Logistics System and Tank Farms-

SH3007—1999 "

" Code for Design of Fuel Gas System and Combustible Gas Discharge System in
Petrochemical Enterprises- SH3009-2001 "

Attachment: Equipment list

Table8.3-21 List of storage tanks to be added

Tank . Storage | Equipment .
. tit .
S/N ?;Ii( Media CaPaCItyQuan . ’fanéq duration| outline | Tank material Coatingcoetlj;}llclient
(m*) | (e | P | days) |dimensions
Pennineton Internal Shell Carbon |Interior
oru de%) 1 50000 2 |[floating 42.4 | @60x19.35 steel and 0.9
Raw roof Roof-Aluminumexterior|
1 | material
tank farm : Ixternal Shell Carbon |Interior
Vasconia | 55000 | 5 |foating 422 | 60x19.35 steel and | 0.9
crude oil . .
roof Roof-Aluminumfexterior|
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Tank . Storage | Equipment .
. tit .
S/N ?;Ii( Media CaPaCItyQuan W ’{anéq duration| outline | Tank material Coatingcoetlj;}llclient
(m*) | (e | P | days) |dimensions
Feedstock 1#ADU Internal Interior
2 kerosene to | 1000 2 [floating 3.6 |910.8x12.69] Carbon steel and 0.9
tank farm .
KHF roof exterior
1#ADU Fixed Interior
residue to | 5000 1 1xe 5.6 020x16.08 | Carbon steel and 0.9
roof .
VDU exterior]
Pll;n;%%r Internall Interior
4000 1 (floating 4.9 |p18.1x16.63| Carbon steel | and 0.9
naphtha to roof exterior
NHT
1#ADU Dome Interior
diesel to 5000 1 3.5 020x16.08 | Carbon steel and 0.9
roof ;
DHF exterior]
2#ADU Internal Interior
kerosene to | 1000 2 |[floating 3.4 |010.8x12.69| Carbon steel | and 0.9
DHF roof exterior
2#ADU Fixed Interior
residue to | 5000 3 3.6 020x16.08 | Carbon steel and 0.9
roof :
VDU exterior]|
lzl;n;%%r Internal Interior
4000 1 [|floating 3.8 |p18.1x16.63| Carbon steel | and 0.9
naphtha to roof exterior
NHT
2#ADU Fixed Interior
diesel to 5000 1 x 3.1 020x16.08 | Carbon steel | and 0.9
roof .
DHF cxterior]
. Interior
VGO to Fixed
HCU 5000 2 roof 3.7 020x16.08 | Carbon steel anq 0.9
cxterior]
Vacuum Fixed Interior
resid to 5000 2 x 42 | ¢20x16.08 | Carbon steel | and 0.9
. . roof .
Coking Unit exterior|
Coking Internal Interior
naphtha to | 1000 2 [floating 5.6 |910.8x12.69 Carbon steel and 0.9
DHF roof exterior]
Coking Fixed Interior
dieselto | 2000 | 2 X8 47 | 14x14.27| Carbonsteel | and | 0.9
roof .
DHF cxterior]
. . Interior
Coking gas Fixed
oil to HCU 1000 2 roof 6.0 |010.8x12.69 Carbon steel anq 0.9
cxterior]
HCU heavy Internal Interior
naphtha to | 1000 2 [floating 4.2 |910.8x12.69 Carbon steel | and 0.9
CCR roof exterior
\VTHT Calb\}ll DtUC} IlltCl iUl 0.9
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Tank . Storage | Equipment .
. tit .
S/N ?;Ii( Media CaPaCItyQuan ] ’{anéq duration| outline | Tank material Coatingcoetlj;}llclient
(m*) | (e | P | days) |dimensions
and
exterior
HTU light Internal Interior
naphtha to | 1000 2 |[floating 6.2 |910.8x12.69 Carbon steel | and 0.9
Isomerization roof exterior
HTU heavy Internal Interior
naphtha to | 3000 2 |[floating 3.0 |o@l6x15.85| Carbonsteel | and 0.9
CCR roof exterior
Internal Interior
HTUnaphtha 050 | 5 lqoating 4.5 |p10.8x12.69 Carbon steel | and | 0.9
to NHT )
roof exterior
Lioht slop oil Internal Interior
& t:nl‘zp " 2000 | 2 [|floating ¢14x14.27 | Carbon steel | and 0.9
roof exterior
Diesel | o 4ot Dome shell_Carbon |Interior
3| Tank OTUE 110000 | 3 8.1 steel and | 0.9
diesel roof . .
Farm Roof-Aluminumexterior|
Note: Dimensions in the table are in meters for a single tank.
Table8.3-22 List of pumps to be added
Flow Head . Shaft power
S/N Name of pumps rate Quantity Remarks
3 m (KW)
m’/h
I Raw material pumps
1 Pennington Crude pump 150 | 280 2 162
2 Vasconia Crude pump 300 | 280 2 343
3 Pennington Crude tank transfer pump 1500 | 40 | 232
4 Vasconia Crude tank transfer pump 1500 | 40 1 245
II Intermediate feedstock pumps
1 Pump for 1#ADU kerosene to KHF 40 120 1 15
2 Pump for 1#ADU resid to VDU 50 80 1 12
3 Pump for 1#ADU naphtha to NHT 50 120 1 19
4 Pump for 1#ADU diesel to DHF 70 120 1 26
5 Pump for 2#ADU kerosene to DHF 40 120 1 15
6 Pump for 2#ADU resid to VDU 180 80 1 45
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S/N Name of pumps lzla?v Hrejd Quantity Sha(it(gc]))vver Remarks
m’/h
7 Pump for 2# ADU naphtha to NHT 50 120 1 19
8 Pump for 2#ADU diesel to DHF 80 120 1 30
9 Pump for VGO to HCU 120 | 120 1 45
10 Pump for Vacuum resid to Coking Unit 100 80 1 25
11 Pump for Coking naphtha to DHF 20 120 1 7
12 Pump for Coking diesel to DHF 50 120 1 19
13 Pump for Coking gas oil to HCU 20 120 1 7
14 Pump for HCU heavy naphtha to CCR 30 80 1 7
15 Pump for HTU !ighj[ naphtha to 20 20 1 5
Isomerization
16 Pump for HTU heavy naphtha to CCR 100 80 1 25
17 Pump for HTU naphtha to NHT 30 120 1 11
I Product pumps
1 Diesel pump 200 | 150 2 93
2 HCU light naphtha pump 20 40 2 3
3 NHT heavy naphtha pump 10 40 2 1
4 Isomerized oil pump 20 40 2 3
5 Reformate pump 80 40 2 11
6 HCU Diesel pump 80 40 2 11
7 DHF diesel pump 150 40 2 21
8 KHF kerosene pump 30 40 2 4
9 HCU kerosene pump 40 40 2 6
8.4 Civil

In this Project, the scope of work includes to construct grassroots production units, to
revamp and reutilize existing production facilities, and to reutilize, revamp and construct

related logistics facilities and utility facilities.

8.4.1 Basic data
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8.4.1.1 General Geological and Underground Water Conditions

The basis of geotechnical engineering characteristic analysis and evaluation is the
geotechnical investigation report named as “GEOTECHNICAL STUDY REQUEST FOR
THE EXPANSION AND MODERNIZATION PROJECT OF THE REFINERY PROCESS
AREA” provided by project owner.

(1) General Geological Conditions

The proposed site for this project is located in the MOIN Refinery plant area. The
MOIN Refinery is located in LIMON province of Costarica and the drainage area of MOIN
River, adjoining Caribbean Sea. A total of 20 drill holes were executed with variable depths

between 9.0 and 25 meters for geotechnical investigation in the proposed site.

The city of Limon and surrounding area is geologically composed of four units: the
Uscari Formation (To-u) Oligocene-Early Miocene, Gatun Formation (Tm-g) of the Middle
Miocene, the recent Quaternary alluvial sediments (Qal) and recent corals (Qc). The Uscari
Formation (To-u) is composed of dense, gray, plastic, very heavy clays, glauconitic in
some parts clays Gatun formation is composed in the area consists of two facies. A basal
facie composed of clayey sands, siltstones, conglomerates and glauconitic sands (Tm-g).
The base of this facie is represented by dense clays interbedded with sandstone, friable,
very fine, clayey, glauconitic, greenish, overlain by a loose thin conglomerate deposit,
composed of clasts of igneous and sedimentary rocks distributed in a gray glauconite
clayey sand matrix; above these layers rest detrital clayey silt sandstone banks, coarse- to
medium-grained, fine-conglomeratic lenses; the top of the sandstone unit is composed of
limolite sandstones, compact and tough, and dense brown clay; the unit is fossiliferous in
various horizons and coarse clastic fragments indicate its origin coast. The upper facie
Gatun formation is composed of coralline limestone (Tm-GC) that arise in discontinuous
units in the highlands, which have a larger surface area southwest of the city, especially the
one that extends to the southeast of the railway line between RECOPE and the Empalme de
MOIN. Alluvial sediments (Qal) are represented by the coastal plain and the alluvial fans
of major rivers that empty into the Caribbean Sea and the Banano River. Plain sediments
are clear dense dark brown clays, with abundant remains of decomposed vegetable matter,
light brown sandy silt clay, sand and blackish gray mudstones silts with occasional thin
layers of yellowish gray sand and medium to fine gravel, resembling ancient riverbeds in
the central and southern plains, the sediments of the alluvial fans as the Banano River,
which begins the end of the mountains up to the coastal plain, are alluvial deposits
consisting of pebbles of igneous origin, up to 0.5 m in size, coarse to fine gravel,
sub-rounded to rounded, and coarse to fine sand of sub-angular grains, in which lenses are

also brown and gray clay, and brown clayey-sandy silt. Geotechnically, soils at the

8-31



 HQCEC :2i5880 FSR on Expansion and Modernization of the MOIN Refinery Project

Refinery are classified as recent Quaternary deposits of fluvial and/or marine origin. Such
deposits generally comprise soft soil deposits at lower levels. At highest depths (from 15.00
to 30.00 m) shows the bedrock of shale and sandstone typical of the region.

Strata are divided from the top to the bottom into 5 main geological layers whose

characteristics are described as follows:

Layer 1: River gravel and sand backfills, contaminated with grayish clay. Relative
density is very dense. They are present superficially only in the drill holes P3, P18 and P19.
Thickness of it is 0.45m.

Layer 2: Silty and/or sandy clays stratums, color between light brown and grayish
light brown. It has high plasticity. According to the Unified Soil Classification System
(USCS) these materials are classified as type CH and MH high compressibility clays or
silts, with a Liquid Limit (LL) between 66 and 82 and Plastic Index (IP) between 36 and 48.
It is very bland and eventually stiff consistency, prevailing consistencies between very soft
and moderately compact. They are present superficially and extend up to depths of 1.35m
and 5.85m.

Relevant characteristic data is: y=1.75~1.85t/m’, ¢=2t/m*, ¢=0.

Layer 3: Whitish and light gray color altered coral materials with sandy soils traces.
Rock fragments and/or coral pieces of about 3,5 cm diameter are present. It has low
plasticity to null. According to USCS, these materials are classified as clayey sand and
poorly graded with silts and clays, type SC. The relative density varies between very loose
and very dense. They are present below the layer 1 in the drill holes P1, P2, P3, P4 and
P10;reaching depths between 4.45m and 9.90m.

Relevant characteristic data is: y=2.0~2.1t/m>, ¢=0, @=20°~27".

Layer 4: Stratums of silty sand, color between gray and blackish gray, fine to medium
grain. Some rock fragments and/or up to 4,75 mm diameter coral particles are present. Low
plasticity to no plasticity. According to USCS these materials classify as silty sands and
poorly grated sand with silts or clays, SC and SW-SC type. The relative density varies
between very loose and dense. They are present from the superficial level of samplings P6,
P8, P12 and P13; and under layer 1 in the drill holes P5, P7, P9, P10, P11, P14, P15, P16,
P17, P18 and P20; reaching depths between 8.55m and 19.80m.

Relevant characteristic data is: y=2.0~2.1t/m>, ¢=0, ¢=21°~28".

Layer 5: Silty clays and/or gray clays. It has high Plasticity. It is classified as high
compressibility (CH) clays according to USCS with a Liquid Limit from 91 to 154 and

Plastic Index between 55 and 113. It has variable consistencies between moderately
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compact and rigid. They are present under layers 1, 2 and 3, and extend up to the ultimate
depth reached by the drill holes (25.20 m).

Relevant characteristic data is: y=1.75~1.85t/m’, c=3t/m*, =0 (for clays with N (SPT)
between 5 and 9 blows); y=1.75~1.85t/m’, c=8~12t/m*, ¢=0 (for clays with N (SPT)
between 10 and 30 blows); y=1.75~1.85t/m3, c=12~18t/m?, ¢=0 (for clays with N (SPT)
between 31 and 80 blows).

According to the geotechnical investigation report, admissible bearing capacity value

of each stratum see table 8.4-1.
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Table8.4-1 Admissible Bearing Capacity (t/m?)

Admissible Bearing Capacity (t/m’
Depth(m) g Capacity (t/m")

P1 P2 | P3 P4 | P5 | P6 | P7 | P§ | P9 | P10 | P11 | P12 | P13 | P14 | P15 | P16 | P17 | P18 | P19 | P20

0.00 -0.45
0.45-0.90
0.90 -1.35
1.35-1.80
1.80-2.25
2.25-2.70
2.70 -3.15
3.15-3.60
3.60 -4.05
4.05 -4.50
4.50 -4.95
4.95-5.40
5.40 -5.85
5.85-6.30
6.30 -6.75
6.75-7.20
7.20 -7.65
7.65 -8.10
8.10-8.55
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8.55-9.00
9.00 -9.45
9.45-9.90
9.90-10.35
10.35-10.80
10.80-11.25
11.25-11.70
11.70 -12.15
12.15-12.60
12.60 -13.05
13.05 -13.50
13.50 -13.95
13.95 -14.40
14.40 -14.85
14.85 -15.30
15.30-15.75
15.75 -16.20
16.20 -16.65
16.65 -17.10
17.10 -17.55
17.55 -18.00
18.00 -18.45
18.45 -18.90

8-35



g HOQCEC 2222 FSR on Expansion and Modernization of the MOIN Refinery Project

18.90 -19.35
19.35-19.80
19.80 -20.25
20.25-20.70
20.70 -21.15
21.15-21.60
21.60 -22.05
22.05 -22.50
22.50-22.95
22.95-23.40
23.40 -23.85
23.85-24.30
24.30 -24.75
24.75 -25.20

Note: Px is the number of drill hole.
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(2) General Underground Water Conditions

In most of the drill holes the water table was detected on superficial levels, between
0.30m and 1.80m depth. Corrosion of underground water and ground soil to building

materials is not clear. It should be further studied in the next design phase.
(3) Sand Liquefaction Risk Analysis and Evaluation

The thickness of sand soil stratum in the proposed site is large. The sands appear as
interbedded fine and coarse-grained materials layers. The relative density of these materials
ranges between very loose and moderately dense. The underground water table is high. The
project is located in an area of major seismic activity (zone III according to the seismic
Code of Costa Rica). Because of above features, sand liquefaction risk is high. In
accordance with the analysis made by the Seed & Idriss methodology, it can be concluded
that for a 0.20g acceleration exists a liquefying risk in practically all the depths where
sands where detected. The Sand Foundation Liquefaction Grade is C (worst) according to

relevant Chinese code.
8.4.1.2 Seismic Data

The peak value of design acceleration of ground motion is 0.36g on site, the type of
site is S3 and the subarea of earthquake is zone IlI(according to the seismic Code of Costa
Rica). The seismic precautionary intensity is between degree 8 and 9 according to the
classification method in relevant Chinese code (degree 9 is maximum, degree 6 is
minimum). In next design phase, design parameters of ground motion should follow

official seismic safety evaluation report or other official data.

8.4.1.3 Design Loads

(1) Wind load

The maximum design wind load is 55.56m/s (currently lacking of basic wind pressure

data for design).
(2) Other loads

No snow load.

Floor and roof loads of buildings and structures and other special loads will be

decided by the leading discipline in next design phase.
8.4.1.4 Material selection of structure members

Major materials of structure members will be steel, concrete, reinforced concrete and
building blocks. Structure materials shall be rationally selected in the design by positively

adopting new technology, new structure and new material; and in consideration of local
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B INCIETING CORORANCH

construction conditions and experience.

8.4.2 Design Scheme
8.4.2.1 Architecture Design
(1) Principles

1) Under the condition of meeting process requirements, all buildings shall be
designed for safety, reliability, advanced technology, suitableness, aesthetics and

economy. Try to save cost and shorten construction duration for the Owner.

2) Buildings and structures shall be designed for permanent use, which shall meet
requirements of all disciplines and be with reasonable functions, clear profile,
distinct zone partition, aesthetics and style consistence and harmony in colors and
materials. They shall look not only simple, sprightly, but dignified as industrious
buildings as well. Meanwhile, in the design of the buildings and structures, people
shall be considered as top priority, to create nice interior and exterior environment

for people.

3) Building areas and standards shall be rationally determined per process and

production requirements.

4) Related codes and specifications must be strictly complied with and effective
measures must be taken for meeting the requirements for fire proof, explosion
prevention, quake proof, noise protection, anti-corrosion, ventilation, natural
lighting, heat insulation, energy saving, environment protection, water/moisture

proof and so on.

5) Appropriate building materials, under conditions of conforming to relevant
national technical codes, shall be chosen as per the functions and purchase

possibility at local market possibly.

6) Various prevailing national codes, regulations and specifications for design shall

be implemented.
7) Building design shall be included in drawings of national standard.
(2) Selection of basic materials
1) Materials for wall

Lightweight aggregate concrete small hollow blocks are selected for the wall of

reinforced concrete frame structure.
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Sprayed environmental protection coating or face tiles will be used for the exterior
decoration of masonry wall and emulsion paint for the interior decoration of the wall.

Toilets and washrooms will be decorated with face tiles.

Chromatic metal sandwich panels or profiled steel sheet will be used for the exterior

wall of steel structure.
2) Floors

Dimension stones will be used for the floors of entrance hall of the administration
building and the canteens. Floors of other parts, including toilets, bathrooms and
washrooms will be paved with tiles. Per process requirements, anti-static removable ground
floor shall be made in rack rooms. Terrazzo floor shall be made in substations and electric
switch rooms. Fine concrete or cement mortar is used for the floor of workshops.

Non-spark floor shall be made for workshops of Anti-explosion Class A and Class B.
3) Ceilings

Light gage steel joist aluminum strip panel suspension ceiling is made for toilets and
washrooms. Light gage steel joist mineral wool boards will be used for the ceiling of
offices. Ceiling of other rooms without suspended ceiling will be painted with architectural

coating.
4) Doors and windows

Stainless steel glass doors will be used as the out door of the administration building,
canteens and dormitories; while plastic-steel doors and swing doors will be used as out
doors of workshops. Fire proof doors should be selected to satisfy fireproof requirements as
per Fire Proof Code. Wooden doors will be used for interior doors. Outside windows will
be plastic-steel windows with Smm single glass. Rooms with air conditioner will be

provided with single frame hollow glass windows.
5) Roofs

For reinforced concrete roofs, high polymer modified bituminous waterproof sheets
are used as waterproof material of the roofs, which is in water-proof Class II. Extrusion

molded polystyrene plastic foam board is used for heat shields.

For ramped roofs of lightweight steel structures, Chromatic metal sandwich panels
(with 80mm rock wool filled) or profiled steel sheet are used for the roofs. Thickness of the

metal plate is not less than 0.6mm.

White UPVC pipes are used for rain water pipes, which shall be 100mm in diameter.

(3) List of Buildings
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Table8.4-2 List of Buildings

NO.

Description

Floor
Area

Building

Area

2
m

Total
Height
m

Floor

Structure
Type

Remark

Auxiliary
production
facilities

1.1

Administration
Building

1000

1000

3.5

Steel Structure

1.2

Living camp

4800

1.3

Control room

1500

1500

4.8

R.C Structure

1.4

Central Lab

1200

1200

4.8

R.C Structure

Expansion

1.5

Environment
Monitoring
Station

900

900

4.8

R.C Structure

1.6

Fire pump
station

600

600

4.8

R.C Structure

1.7

Substations

(M

Main
Incoming
cable
Substation

4438

896

7.2

R.C Structure

Floor height:
2.7m+4.5m

@

Plant area
Substation A

1430

2860

7.2

R.C Structure

Floor height:
2.7m+4.5m

3

Plant area
Substation B

1430

2860

7.2

R.C Structure

Floor height:
2.7m+4.5m

“4)

Substation for
Coking Unit

1100

2200

7.2

R.C Structure

Floor height:
2.7m+4.5m

®)

Substation for
product tank

farm

325

650

7.2

R.C Structure

Floor height:
2.7m+4.5m

(6)

Substation for
Feedstock
tank farm

325

650

7.2

R.C Structure

Floor height:
2.7m+4.5m

0

Substation for
Sulfur
Recovery Unit

325

650

7.2

R.C Structure

Floor height:
2.7m+4.5m

Production
facilities

2.1

Continuous

Catalytic
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Floor | Building | Total
I . Structure
NO. Description Area Area Height | Floor Remark
2 2 Type
m m m
Compressor .
) o 1620 3240 12 2 Steel Structure Semi-enclosed
building
Pump house
of heat
2) 135 135 5 1 R.C Structure
recovery
boilers
H, Production
2.2 | Unit (including
PSA)
Compressor Including cabinet
(1) . 1250 1250 12 1 R.C Structure 2
building room 50m
Sulfur
2.3 Recovery
Complex
Bagged sulfur R.C Col N
. mn
(1) product 600 600 12 1 ot
Steel grid
warehouse
2.4 HCU
Compressor )
) L 2000 4000 12 2 Steel Structure Semi-enclosed
building
Diesel
2.5 Hydrofining
Unit (DHF)
Compressor ]
1) . 1040 2080 12 2 Steel Structure Semi-enclosed
building
T
Coking Unit
C
(1) OMPIESSOL | 516 432 12 2 R.C Structure | Floor height: 6m
building
LP water
2) 157 157 6 1 R.C Structure
pump house
HP water
3) 288 288 6 1 R.C Structure
pump house
Isomerization
2.7 Unit
Compressor
) o 220 220 12 1 R.C Structure
building
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8.4.2.2 Structure Design

(1) Structure type selection of buildings and structures

Steel frame structures are generally used for refining units, and reinforced concrete frame
structures can also be used for the same purpose. Normally steel structures are used for the
main pipe rack, while the off-site pipe rack can be made of steel structure and also reinforced

concrete structure or combination of reinforced concrete structure and steel structure.

Multi-floor production workshop shall be constructed with reinforced concrete frame
structure or steel frame structure. Single floor production workshop is generally constructed
with reinforced concrete bent structure or steel bent structures and portal frame structures (all
with steel roofs). Sheds will be with steel structures; reinforced concrete frame structures will
be used for substations and control rooms; reinforced concrete structures will also be used for
FARs (field auxiliary room) with explosion proof walls; warehouses can be constructed with
steel structure (steel frame or grid frame) or combination structure of reinforced concrete

column and steel grid.

If existing buildings and structures need to be revamped or expanded, the design
document of the existing structures shall be checked and the structure shall be strengthened if

required.

Reinforced concrete frame structures will be used for administration Building, dormitory

building and canteen.

Reinforced concrete structures are used for water pools and also for foundations of

equipment.
Reinforced concrete structure will be used for dikes of tank farms and trenches.

(2) Foundation type selection of buildings and structures

1) Foundation treatment

According to available data of geotechnical engineering investigation, the soft surface
soil and lower liquefiable sand layer can not be used as the foundations of buildings and
structures directly, which need to be treated in order to improve the foundation bearing
capacity and fully eliminate sand liquefaction risk. The following methods are recommended
for foundation treatment: vibration, vibro-densification, compacting-gravel pile composite

foundation, etc.

Specific method of foundation treatment shall be determined after field test by
professional foundation treatment Company, considering construction status and design
requirements of the existing units, field features and actual local situations. The composite

foundation after treatment shall meet the following requirements:

a) Fully eliminate the possibility of sand liquefaction when earthquake occurs.
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b) After treatment, the actual blow count (N) of standard penetration test (SPT) on the
soil between piles shall be over 18, and the characteristic value of foundation bearing

capacity is not less than 200kPa.

C) The backfilling soil (if need) is required: to have a content of organic impurity not
more than 5%; to control silt content; to laminate and compact in layers with a
compacting factor more than 0.96; and to control the backfill gravel size not larger
than 200mm.

2) Foundation type selection of buildings and structures

For small equipment (such as pumps, etc), surface pipe sleepers, cable trenches, drainage
ditches, sumps and small pools etc., shallow foundations of concrete or reinforced concrete
can be adopted. Shallow foundations can also be used for buildings/structures with small load
or low height, and for small tanks and some large-medium-sized water pools. Type of the
foundations can be independent foundations, strip foundations or raft foundations. For some
important structures and buildings, large storage tanks, some large-medium-sized pools and
special structures (such as spherical tanks, high-rise equipment and equipment with strict
settlement control requirements), shallow foundations or pile foundations can be used
according to the load distribution and layout of plot plan. The above mentioned shallow

foundations are all composite foundations after foundation treatment.

Before conducting excavation, foundation layout plan of existing buildings/structures in
the existing unit shall be obtained and checked. During the construction of new foundations,

attention must be paid to not disturbing the foundation soil under the existing foundations.

Foundations shall be treated for corrosion prevention in accordance with the

corrosiveness of the field soil and underground water to building materials.
(3) Quantity sheet of structures

Table8.4-3 Quantity sheet of structures

Floor Steel Reinforced Plain
ee
NO. Description area ® concrete concrete Remark
(m’) (m’) (m’)
1 Production
facilities
Continuous
Catalytic
1.1 . ) 12000 1433 2146 234
Reforming Unit
(CCR)
H, Production Unit
1.2 . . 9600 100 1203 125
(including PSA)
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Floor Steel Reinforced Plain
ee
NO. Description area ® concrete concrete Remark
(m’) (m’) (m’)
Dry Gas/LPG
1.3 . 1600 144 255 24
Treatment Unit
Sulfur Recovery
1.4 8000 624 2381 251
Complex
1.5 NHT 2600 238 430 66
1.6 HCU 10000 2092 5587 928
Diesel Hydrofining
1.7 : 8000 1276 2906 946
Unit (DHF)
1.8 ADU/VDU 7000 592 1104 182
Delayed Coking
1.9 . 19500 1082 4316 88
Unit
1.10 | Isomerization Unit 6000 322 658 140
Subtotal 7903 20986 2984
2 Tank Farm
Crude oil storage Floor area is the
2.1 21760 50 1297 100
tank sum of all tanks.
Feedstock tank Floor area is the
2.2 6549 150 1748 200
farm and pumps sum of all tanks.
2.3 Heavy oil tank farm 1971 20 659 100
Subtotal 220 3704 400
3 Flare, gas holder 40000 500 4000
Subtotal 500 4000
4 Utilities
Circulation Cooling
3.1 4500 20 768 50
Water Plant
32 DM Water Station 3200 10 151 20
Raw Water
33 13200 100 4800 100
Treatment Plant
Waste Water
34 12000 150 3200 200
Treatment Plant
Subtotal 280 8738 370
5 Auxiliary
production facilities
Emergency and
5.1 polluted water 4750 80 3652 50
pool
Subtotal 80 3652 50
6 Others
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Floor Steel Reinforced Plain
NO. Description area concrete concrete Remark
w | () ()
6.1 Coke storage area 2400 50 1500
Subtotal 50 1500
In total 9033 42580 3804

8.4.3 Special technical measures

(1) Fireproof, anti-explosion and anti-corrosion design of buildings

Relevant measures must be taken in accordance with the Project documents and fire risk
categories of buildings provided by relevant disciplines; and as per the “Code of design on
building fire protection and prevention (GB50016-2006) ” and “Fire prevention code of
petrochemical enterprise design (GB50160 — 2008)”. The fire resistance ratings of buildings
shall be properly determined, which shall be in category [and II. Fire proof and

anti-explosion devices of buildings shall be properly arranged.

Anti-corrosion treatment shall be done where it is needed in the building in accordance

with the anti-corrosion requirements proposed by relevant disciplines.
(2) Energy saving design of buildings

Related technical measures shall be taken for energy saving, safety, HVAC and other

environment conditions.

In order to implement national energy-saving policy, in this design, effective architecture
energy-saving measures shall be taken for main production and living buildings, for reducing
energy losses. Firstly, exterior wall of the buildings will be provided with building enclosure
of low thermal conductivity, i.e. small hollow blocks. Secondly, materials with reliable
performance and good heat insulation shall be used as thermal insulation materials of the

roofs.
(3) Foundation treatment scheme of special field

The poor surface soil and lower liquefiable sand layer at the field can not be used as
foundations of buildings/structures directly, which need to be treated in order to improve the
foundation bearing capacity and fully eliminate sand liquefaction by earthquake. Foundation

treatment scheme is referred in 9.4.2.2(2)1).
8.4.4 Existing Issues
(1) In the next design phase, seismic effects and corrosiveness of subsurface soil and

underground water of the site shall be further evaluated; and foundation treatment
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method selection shall be further studied by professional foundation treatment

Company.

(2) In the next design phase, seismic data with detailed design parameters of ground

motion issued by government authority shall be achieved.

(3) In the next design phase, relevant design information (including upper structure
design document, foundation treatment document and foundation design document) of
existing units and facilities should be obtained in order to provide necessary references

to further design.
(4) In the next design phase, basic wind pressure shall be provided for the design.
8.4.5 Major standards and codes for design
(1) Architecture
Code of design on building fire protection and prevention GB 50016-2006
Fire prevention code of petrochemical enterprise design GB 50160-2008
Code for anticorrosion design of industrial constructions GB 50046-2008
Code for roof engineering GB 50345-2004

Code for design of fire protection for fossil fuel power plants and substations GB
50229-2006

Code for seismic design of buildings GB50011-2010

Code for design of ground surface and floor of building GB 50037-96
Specification for structural design of compression house HG/T 20673-2005
Architectural code of petrochemical production design SH3017-1999

Code for design of civil buildings GB50352-2005

Unified standard for building drawings GB/T 50001-2001

Design standard of day lighting for industrial enterprise GB/T50033-2001

Code for fire prevention in design of interior decoration of Building GB50222-95
Public buildings energy-efficient design standards GB50189-2005

Design code for warchouse and pile of overall plant in petrochemical enterprises
GB50475-2008

Specification for design of blast resistant control building in petrochemical industry
SH/T 3160-2009

Design code for control room HG/T20508-2000
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Code for design of central laboratory in petrochemical industry SH/T 3103-2009
(2) Structure

Load code for the design of building structures (2006 edition) GB 50009-2001

Load specification for design of construction in chemical and petrochemical industry
HG/T 20674-2005

Code for seismic design of buildings GB 50011-2010

Standard for classification of seismic protection of building constructions GB
50223-2008

Code for design of building foundation GB 50007-2002

Code for investigation of geotechnical engineering (2009 edition)GB 20021-2001
Code for design of concrete structures GB 50012-2002

Code for design of steel structures GB 50017-2003

Code for design of masonry structures GB 50003-2001

Code for design of steel tank foundation GB 50437-2008

Code for design of fire-dike in storage tank farm GB 50351-2005

Code for design of high-rising structures GB 50135-2006

Code for design of dynamic machine foundation GB 50040-96

Structural design code for special structures of water supply and waste water engineering
GB 50069-2002

Technical specification for steed structure of light-weight buildings with gabled frames
CECS 102: 2002

Technical Code for building pile foundations JGJ 94-2008
Technical code for ground treatment of buildings JGJ 79-2002

Specification for design of pipe supports and pipe pier in chemical and petrochemical
industry HG/T 20670-2000

Petrochemical design specification for compressor foundation SH 3091-1998
Design specification for sphere tank foundation in petrochemical industry SH 3062-2007

Design specification for exchanger and vessel foundations in petrochemical industry SH
3058-2005

Specification for design of centrifugal compressor foundation HG/T 20555-2006

Specification for design of reciprocal compressor foundation HG20554-93
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Design specification for ground type centrifugal pump foundations in petrochemical
industry SH/T3057-2007

Design specification for reinforced concrete frame of exchanger in petrochemical
industry SH/T3067-2007

Design specification for steel frame of exchanger in petrochemical industry SH3077-96

Design specification for frame of reactor and regenerator in petrochemical industry
SH/T3066-2005

Standard for classification of seismic protection of buildings and special structures in

petrochemical engineering GB 50453-2008
Code for anticorrosion design of industrial constructions GB50046-2008
Fire prevention code of petrochemical enterprise design GB50160-2008

Design specification for reinforced concrete tanks in petrochemical industry
SH/T3132-2002
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