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1. Subject of the Tender

South Aluminum Corporation (SALCO) intends to establish the second coal tar pitch melting unit at
its anode production plant. The purpose of this project is to ensure the continuity of anode production
in the event of any problem with the main pitch melting unit.

The anode production plant of South Aluminum Corporation is equipped with an underground pitch
melting tank for melting coal tar pitch and transferring it to storage tanks and then to the related
equipment used for the production of green anodes. The existing pitch melting tank is charged with
solid pitch using a loader through a hopper. Inside the tank, a coil containing Hot Thermal Oil (HTM)
at a temperature of 250°C melts the pitch. The molten pitch passes through a strainer at the tank outlet
and is then transferred by a pump to the pitch storage tanks. Over time, coke and other impurities from
the solid pitch settle at the bottom of the pitch melting tank, causing the tank outlet to become clogged
and blocked. Therefore, the tank requires regular servicing and cleaning. Since cleaning the tank
requires at least twenty days, an additional pitch melting area is necessary to provide liquid pitch and
ensure the continuous operation of the plant.
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Image of the Existing Pitch Melting Hopper and Underground Tank at the Plant
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The pitch melting area consists of two hopper openings/pitch tanks and underground utilities opening.
The preliminary layout of this area is shown in the figure below.
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Preliminary Layout of Pitch Melting Area No. 2
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The project will be implemented at the pitch storage and melting area of the South Aluminum
Corporation (SALCO) anode production plant, identified by the code 6011. A three-dimensional
schematic view showing the locations of Pitch Melting Areas No. 1 and No. 2 at the South Aluminum
Corporation plant is provided in the figure below.
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Three-Dimensional Schematic View of Pitch Melting Areas No. 1 (Existing) and No. 2 (This Project)
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1- The area designated for the project is approximately 14 m x 8.4 m. Electrical trenches, fire-fighting
water lines, process water lines, and structural supports are located at a distance of 0.5 m from each of
the mentioned sides, along both the length and width. Therefore, it is not possible to increase the
dimensions of the designated area. In addition, the tank insulation system shall be designed in such a
way that excessive heat is not transferred to the above-mentioned facilities.

The Contractor shall review the civil drawings and, taking into account all safety and technical
requirements, carry out the excavation and civil works in a manner that does not create any risk to the
above-mentioned existing facilities and obstructions.
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Image of the Project Site and the Need to Consider the Safety of Adjacent Structures




VBl PN g 99 0 ko 8 g3 Al Slua! acdlic j\
i emptgernd A s 2 e
Date: September 9, 2026 Tender for the Construction of Pitch Melting PRI

e,
. o Axwgi g G w1 g
FOSI6 Area No. 2

Research and Development Department

oSl 850 ((And) (oopad Siile (55 gl
Image of SALCO’s Old (Existing) Pitch Melting Tank
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Image of the Underground Facilities of Pitch Melting Area No. 1 (Existing)
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The aerial view of the site designated for the construction of the new pitch melting area is shown in the figure
below.
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2. Tender and Project Conditions

1. To meet the minimum technical qualification requirements, the Tenderer's technical proposal shall include
the following:

a. Technical specifications of the equipment

b. Equipment design and operating principle

c. Energy consumption of the equipment (electricity, hot oil, etc.)

d. Preliminary spare parts list

e. Two-year spare parts list

f.  Unpriced Envelope C, including the percentage of each priced item relative to the total price

2. Project execution period: 11 months, including 60 days for design, 15 days for review and approval of the
design by the Employer, 165 days for civil works, equipment procurement and manufacturing, and 90 days for
installation and commissioning.

3. The warranty period shall be 12 months from the date of commissioning.
4. Tenderers shall visit the project site together with the relevant supervisor before preparing their price estimate.

Any consequences resulting from failure to visit the site shall be the responsibility of the Tenderer.

5. All requirements specified in the tender's technical information shall be complied with and implemented by
the Tenderer. The Tenderer shall include the cost of all such requirements in the relevant contract items. No
additional costs will be paid.
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6. The technical proposals shall be scored and compared based on the following criteria:
o Compliance of the technical proposal with the tender technical specifications
e Relevant experience
o Engineering capability
e Manufacturing/execution capability
e Quantity and quality of the Tenderer's equipment
o Execution schedule
e After-sales services
o Key personnel

7. If any item or items in the Tenderer's technical proposal are not in compliance with the tender
technical specifications, the Tenderer shall clearly state such deviations in its technical proposal
documents.

8. The Tenderer shall select the equipment from the vendors specified in the tender documents. If no
vendor for any material or equipment has been specified by the Employer in the tender documents, the
successful Tenderer shall submit at least three vendors for approval by the Employer's supervision
team and shall procure the materials and equipment from the approved vendor list.
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3. Technical Specifications and Scope of Work

3-1. Process and Mechanical Technical Specifications

3-1-1. General Notes

1. Definitions of terms used in these documents:

"Existing Unit", "Old Unit", "Unit No. 1": The existing Pitch Melting Plant at the factory,
which was designed and constructed by the Chinese company NFC.

"Project", "New Project", "New Unit", "Unit No. 2": The new Pitch Melting Plant to be
designed and constructed by the Contractor.

2. All documents and descriptive files attached to this tender are related to the old pitch melting system
constructed by the Chinese contractor and are provided solely to give the Tenderer a better
understanding of the project. It is understood that, due to the change (reduction) in the available site
dimensions, all calculations and designs, from excavation and concrete works to the sizing of the tank
and coils, shall be carried out based on the new tank capacity and the new site location.

3. The Contractor shall design the civil and structural drawings and, after obtaining their approval,
proceed with the design and execution of the other parts of the project.

4. The fabricated equipment shall be tested at the Supplier's premises before being shipped.

5. The Contractor shall provide the necessary training to the Employer's representatives.
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6- All drawings and equipment manuals shall be submitted to the Employer before the equipment is
shipped to the site, including:

a. Tank foundation and installation drawings
b. Equipment assembly drawings

c. Parts list

d. Spare parts list

e. Motor list

f. Instrumentation list

g. Cable list

h. Connection drawings
1. Electrical drawings

7- The photographs and dimensional drawings provided are solely for the Contractor's better
understanding of the project. The Contractor shall carry out the design based on the technical

information and after visiting the pitch unit of South Aluminum Corporation and taking all necessary
measurements.

8- Compliance with the technical requirements of all applicable domestic and international codes,
publications, and technical standards is mandatory.

9- The mechanical scope of the project includes the pitch melting tank, filters, pitch transfer pumps,
valves, piping, etc.
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10- Drawings of some mechanical parts of the existing unit at the factory are attached. All piping and
equipment sizes, materials, construction details, and other related items in the new project shall be
based on the drawings provided by NFC, the main contractor for the construction of the plant. If any
requirement in the tender documents differs from the NFC documents, the tender documents shall take
precedence.

If it is not possible to procure or manufacture the equipment and materials (pipes, fittings, flanges,
valves, insulation, pitch melting tank, tank insulation, coils inside the tank, etc.) in accordance with
the NFC drawings and/or tender documents, the Contractor shall submit its proposal and obtain the
Employer's approval.

11- Before purchasing materials and carrying out the project, the Contractor shall review and
coordinate all project drawings (architectural, structural, mechanical, and electrical) with each other
and with the project site. In case of any inconsistency among the drawings or any non-compliance with
technical standards, the Contractor shall notify the supervision team and obtain further instructions.

12- During the design phase, efforts shall be made to keep the piping routes and equipment locations
similar to those of the existing unit. However, since the location, site dimensions, and number of
equipment items (valves, filters, etc.) in the new project are different from the existing unit, some
piping routes will naturally be different. In this regard, the Contractor shall rearrange the piping lines
and equipment layout during the design phase.

13- Before purchasing materials and carrying out the work, the Contractor shall obtain the Employer's
approval for all design drawings of the new project. The design drawings shall be provided in both 2D
and 3D formats and shall include all construction details.
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14- At the end of the project, the Contractor shall prepare the As-Built drawings in the formats
approved by the Employer.

15- The Contractor shall be responsible for operating the project at full capacity for a period of 7
consecutive days and nights. No additional payment shall be made for this service.

16- The Contractor shall be responsible for providing all required safety equipment. Obtaining the
required permits from the plant's Safety Department and complying with all safety requirements by
the Contractor are mandatory.

17- Before carrying out any execution work, the Contractor shall obtain written permission from the
project supervisor.

18- The Contractor shall be responsible for all transportation and travel required by the Contractor's
personnel during the project.

19- The Contractor shall be responsible for any damage to the existing facilities during the execution
of the work. In the event of any such damage, the Contractor shall repair it at its own cost.

20- The prices stated in this contract include the costs of providing and employing manpower,
machinery, and tools, as well as supplying all required materials and, in general, the complete
execution of the work in accordance with the applicable standards. No additional payment shall be
made for depth, height, or any other conditions that make the execution of the work more difficult or
require special execution, except where a specific price has been expressly provided for such work in
this contract.

21- The Contractor shall be responsible for providing all required machinery (excavator, crane, etc.),
surveying equipment, tools, and other necessary equipment.

22- The Contractor shall be responsible for providing all scaffolding equipment and materials,
including scaffolding boards and equipment required for assembling and securing the scaffolding.
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23- The Contractor shall be responsible for the mobilization and demobilization of the site, and no
separate payment shall be made for this.

24- Loading, transportation, and unloading of materials within the project area (workshop and
execution site) shall be the responsibility of the Contractor.

25- Upon completion of the work, the Contractor shall collect all waste generated during the work,
clean the area, and restore it to its condition prior to the start of the project.

26- Welding of the piping lines, tank, and coils shall be performed using the GTAW (argon) process.
The Contractor shall be responsible for providing all required materials and equipment (oxygen and
argon cylinders, electrodes, etc.). The electrode specifications and WPS/PQR shall be subject to the
Employer's approval.

27- Hydrostatic testing shall be carried out for all piping lines, valves, coils, etc. using water at a
pressure of 16 bar for a period of 24 hours.

28- 100% radiographic testing shall be performed on all welds of the piping lines, tank, and coils. The
Contractor shall be responsible for radiographic testing, preparation of films, and interpretation of the
results.

29- The Contractor shall be responsible for providing all materials, equipment, and tools required for
testing (PT spray, cleaning cloths, pump, compressor, pressure gauges, blind flanges, etc.). The
Contractor shall also be responsible for drying the pipes after completion of the testing operations.

30- Welding of supports shall be performed using the SMAW process. The Contractor shall be
responsible for providing all required materials and equipment (electrodes, etc.).

31- Welders shall be approved by the Employer and shall hold valid certificates and qualifications for
the required work.
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32- The cost of welder qualification tests, preparation of welding procedures, and destructive tests
required to determine the welding procedure shall be borne by the Contractor.

33- The Contractor shall be responsible for providing the materials and equipment required for
sandblasting and painting.

34- All pipes and the tank shall be painted in accordance with the applicable standards and operating
temperature.

35- Regarding the surface preparation/rust removal and painting method, the Contractor shall obtain
the Supervisor's approval before starting the work.

36- The Contractor shall be responsible for providing all materials. All materials shall be of good
quality and purchased from brands approved by the supervision team. Samples or technical catalogs
of the required materials and equipment shall be submitted to the supervision team for approval
regarding compliance with the technical specifications before ordering.

37- Material supply includes procurement, loading, transportation and unloading of materials, handling
of materials at the workshop, material losses, positioning, installation, washing, cleaning, etc. The
quantities used for the final payment shall be based on the actual work completed.

38- The specifications of all materials and equipment shall be in accordance with the NFC drawings
and the existing unit at the site. Since most of these materials and equipment have been manufactured
in China, if they cannot be found in the Iranian market, the Contractor may use the following materials
and equipment:

39- The specifications and preliminary list of the main equipment are provided in the table in
Attachment 1.
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40- Plant operating schedule: 8 hours per shift, 20 shifts per week, 48 weeks per year.

41- Site Weather Conditions

a. Temperature:

1. Maximum temperature: 49.8°C
ii. Minimum temperature: -2.8°C
i1i. Annual average temperature: 27.6°C

b. Humidity (%):

1. Annual average relative humidity: 39.4%

ii. Maximum relative humidity: 100%

iii. Minimum relative humidity: 1%

iv. Average relative humidity in the hottest month: 28.1%
v. Average relative humidity in the coldest month: 62.7%

c. Rainfall;

1. Maximum annual cumulative rainfall: 309.3 mm
ii. Maximum daily cumulative rainfall: 87.6 mm

Lo .2

111. Maximum hourly rainfall: 35 mm (design basis for rainfall at the plant site)

iv. Consecutive rainy days: 2.2 days
v. Maximum consecutive rainfall: 54.5 mm
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d. Evaporation:
1. Maximum annual evaporation: 3,691.8 mm
e. Wind:

1. Prevailing wind direction: Northwest
i1. Annual average wind speed: 4.45 m/s
iii. Maximum wind speed: 36 m/s

f. Atmospheric Pressure:

1. Annual average atmospheric pressure: 963.8 mbar
1. Atmospheric pressure in winter: 971.3 mbar
iil. Atmospheric pressure in summer: 952.8 mbar

g. Number of thunderstorm days: An average of 13.1 days per year

h. Annual number of sandstorm days:

March | April | May |June| July | August|September | October | November | December | January | February
1.6 2.6 39 |34 4 2 1.8 0.9 1.2 0.1 0.4 1.6

1. Basic seismic acceleration: 0.3 g

J- Elevation above sea level: 398 m
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3-1-1. Liquid Pitch Specifications

wle 5 Slaseie V)Y

The technical specifications of the liquid coal tar pitch are as shown in the table below.

S J5 ok 8 lasie Jyor
Table: Coal Tar Pitch Specifications
(550l o8yl (a3l polusl 1) o3l oy oozl 51 onds o iy, sl yed 5JUT
Analysis of Purchased Pitch Since the Start of Operation (Based on SALCO Laboratory Analyses)
Al Sl o>y o]
Maximum Minimum Unit Item
122 106 °C SP
1900 400 cP viscosity (180°C)
45 30 % TI
23 2 % QI
41 9 % B resin
62 50 % coking value
2 0 % moisture

S 15 kS sl 58 g

Image of Solid Coal Tar Pitch
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3-1-2. Specifications and Location of the Pitch Melting Tank

The required technical specifications of the pitch melting tank are as follows:

1. The tank shall have a melting capacity of 30 tons of solid pitch within an 8-hour shift.

2. Hot oil at 250°C for melting the pitch in the melting tank and hot oil at 230°C for keeping the line
equipment, such as pitch transfer pipes, valves, filters, and pumps, warm through external jackets
shall be supplied from the existing Hot Thermal Oil (HTM) unit provided by the Employer.

3. The temperature of the oil entering the coils of the melting tank shall be 250°C, with a flow rate of
30-35 m*h and a pressure of 67 bar.

4. All external surfaces of the tank shall be insulated to a thickness of 20 cm and covered with
galvanized sheet. Then, to control heat transfer, the tank shall be further insulated to a thickness of
up to 30 cm using standard insulation materials such as refractory bricks. All oil and pitch pipes
shall be insulated with suitable insulation material and covered with galvanized sheet. It is
understood that, in order to prevent heat loss from the melting tank and pipes, the Contractor shall
perform the relevant calculations and use suitable insulation materials accordingly.

5. Due to the presence of coke and impurities in the pitch, deposits will gradually form on the coils
and the bottom of the tank. The tank must then be emptied, and the coke must be removed from
the surfaces and discharged using a pneumatic breaker. Contact between the breaker chisel and the
coils may cause the coils to be punctured and result in oil leakage. Therefore, it is recommended
that, if possible, the design be such that the hot oil coils are not in direct contact with the pitch. The
Contractor shall design, manufacture, install, and commission one pitch melting tank in accordance
with the requested technical specifications.
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6. The melting tank and the pump, filter, and piping facilities shall be located underground at an
approximate depth of 4.5 m.

7. The concrete thickness of the tank walls and the facilities pit shall be determined based on the
structural calculations, shelter, and 5-ton crane loads, and shall be at least 35 cm. The concrete wall
between the tank and the facilities pit shall have a minimum thickness of 30 cm.

8. The approximate dimensions of the melting tank are as shown in the figure below, with a height
of 4.3 m. Therefore, the Contractor shall consider the civil design based on the dimensions of the
tank and related facilities, as well as a melting capacity of 30 tons per 8-hour shift. It should be
noted that these dimensions are approximate, and the final measurement and design shall be the
responsibility of the Contractor. The Contractor shall also design the tank and its internal coils in
accordance with the available space and the specified capacity.

9. To prevent heat loss from the bottom of the tank, in addition to the 20 cm insulation specified in
the documents, refractory bricks shall be installed to a height of 30 cm. The selection of the type
of refractory brick shall be the responsibility of the Contractor and shall be subject to the
Employer's approval.

10. The dimensions specified in the documents under the name LGRHC for the tank and coils
correspond to a capacity of 40 tons per 8-hour shift and the existing old tank. The dimensions of
the new tank shown in the figure below, with a height of 4.3 m, shall be considered. It is understood
that, in order to achieve a capacity of 30 tons, the height of the internal coils shall also be adjusted
proportionally.

Research and Development Department
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Approximate Dimensions of the Melting Tank
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11. The entire structure, including the melting tank and the filter and pump facilities, shall be provided
with a shelter and a 5-ton overhead crane.

12. Due to process considerations, the crane shall be capable of remote operation.
13. The underground equipment area shall have suitable access and a standard staircase.
14. A maintenance access platform shall be provided for opening and servicing the filters.

15. The underground area shall have a suitable minimum slope and a sump pit equipped with a pump
for removing and transferring rainwater.

16. Due to the high groundwater level (approximately at an elevation of -1.5 m) and the proximity to
electrical trenches, fire-fighting water lines, process water lines, and structural supports,
excavation, concrete works, and concrete sealing up to an approximate depth of 5 m shall be carried
out in compliance with all technical requirements and in a manner that prevents settlement of the
adjacent facilities.
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17. The melting tank shall have a sufficient number of manholes for inspection and cleaning.

18. The melting tank and underground facilities shall be provided with safety guards.

19. A hopper with an opening of 3.5 m X 2 m and a height of 1 m shall be installed above the tank for
charging solid pitch using a loader.

20. The melting tank shall be equipped with a level gauge and temperature gauge, and their wiring
shall be connected to the control room.

21. All parts and equipment used in the tank shall be from reputable brands approved by the Employer.

22. The tank plates and profiles shall be made of ASTM A516 Gr. 70 N material. The tank plate
thickness shall be 10 mm.

23. The coils shall be manufactured as single-piece units without any welds. The required approvals
regarding the manufacturer and manufacturing method shall be obtained from the Employer.

24. The tank body, piping lines, and other components shall be constructed in such a way that the total
length of welds is minimized, even if this results in material waste. The Contractor shall include
all costs arising from material waste in the proposed price, and no separate payment shall be made
for this purpose. For example, for installing a 5-meter-long pipe, welding two pipe sections with
lengths of 2 m and 3 m together is prohibited. A single 5-meter-long pipe without an intermediate
weld shall be installed, even if this results in material waste.
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25. The new pitch melting tank shall be equipped with two outlets, three strainers, and two pumps.
The relevant specifications are as follows:

a. The first outlet shall be located 30 cm above the bottom of the tank, and the second outlet shall
be located 70 cm above the bottom of the tank.

b. Pump model: Naghsh Jahan or Iran Tolid KVGF-8 pump, 3-inch, jacketed type, and suitable for
the viscosity of the pitch. The pumps shall also be capable of operating in reverse rotation so that,
in order to clear any blockage in the line, the direction of fluid flow can be reversed from Discharge
to Charge. The power and control cables shall be routed to the electrical substation.

c. To prevent impurities from entering the pump and liquid pitch storage tank, the tank outlet shall
first pass through a 4 mm mesh strainer, and then one 2 mm mesh strainer shall be installed
upstream of each pump. The approximate dimensions of the strainers shall be D80 x 90 cm, with
a 4-inch inlet. The strainers shall be made of 316L stainless steel.

FIf

s oK (Strainer) daw blo dges 98 pguas
Image of Two Examples of Jacketed Bucket-Type Strainers
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3-1-3. Specifications of the Pitch Piping System

1.

All hot oil and molten pitch transfer pipes, valves, filters, and pumps shall be jacketed and
insulated.

The 250°C hot oil system shall be equipped with an electric control valve with a control range
of 0 to 100%.

The pitch valves shall be double-wall plug (plug-type) valves and, at the locations shown on
the drawings, shall be pneumatically actuated. A flow meter shall be installed downstream of
the electric control valve to measure the flow rate of the 250°C hot oil.

The hot oil coils of the melting tank shall be equipped with an emergency drain valve at their
lowest point.

The hot oil valves shall be capable of withstanding temperatures of up to 350°C.

For unloading the liquid pitch tanker, a fixed piping route shall be provided from the filter inlet
to the truck access area. This pipe shall be heated using a heater or hot oil.

The piping lines of the new project (double-wall pitch, oil, fume, compressed air, etc.) shall be
connected to the existing plant lines. The connection points shall be determined during the
design phase. At each of these connection points, the required number of valves (in accordance
with the attached Table 1) shall be installed, with specifications approved by the Employer.

The Contractor shall be responsible for fluid injection and commissioning of the completed
new project.

The Pitch Fume Pipe shall be connected from the new tank to the existing Pitch Fume
Treatment System through a route approved by the Employer. The specifications of the pitch
fume pipe and valve are provided in the Bill of Quantities table. This pipe shall be insulated
using an insulation system approved by the Employer.
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18. All gaskets shall comply with ASME B16.20 and shall be of the Spiral-Wound type with the
following specifications:

(Winding Material: SS316) — (Filler: Flexible Graphite) — (Inner Ring: SS316) — (Outer Ring:
SS316)

19. Branch connections from the main line shall be made using only one of the following methods,
and the Employer's approval shall be obtained for the selected branch connection method at
each location:

Reducing Tee, Weldolet, Sockolet

20. During the design and execution, the Contractor shall take into consideration the thermal
expansion and contraction of supports, pipes, fittings, and equipment.

21. All pipes, fittings, and flanges of the coils inside the tank shall be seamless and made of the
materials specified for the piping lines. The Contractor shall perform the necessary calculations
to determine the size and thickness of the coils; however, the Employer shall have the right to
increase their size up to 2.5 inches and their thickness up to SCH 80.




AV S TR0
Date: September 9, 2026
£O 51V rambeo

990 ko g Wgd Al Slva! aadlv 48,
strtar rnaternl] s s
Lﬁ]l.'ij.}tﬁ‘ifl“‘f.;t_".!'?.'F-_i:'
A2 g g @nixd w9

Research and Development Department

Tender for the Construction of Pitch Melting
Area No. 2

iloo RS ppal g8 A poed ASe e (185 515 )3 (e JUET sk g 5l 3590 713 093 it 51 IS PED (sl
3-1-4. Process Flow Diagram of the Pitch Melting System

The o.all PFD of the required pitch melting system and transfer lines, excluding the fume extraction
system, is shown in the figure below.
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Overall PFD of the Required Melting Tank and Transfer Lines, Excluding the Fume Extraction System



VBl PN g 990 ko 3 Wgd Al SIva | addlv /\

[EECRISNTRE | F¥ SRV PPE 4

Date: September 9, 2026 Tender for the Construction of Pitch Melting :ﬂ‘;‘;”“méf";
205 YY FE YW S
’ Area No. 2 Research and Development Department

b3 poal b @ ped (1S panw (33,5 Ja5 10 ey Jlaml bl g 5l 8,50 Siile 35 51 IS P&ID sled iz e

—

A= 1 D 2 et
<i ENPRATIAL HTU FETRY m] = b
m’mﬂl—l
A ENRGRATIAE T SUFRLY E) - "
ML -0 LW H
TMPERATIRE HTU FETURM PFE - e
A A L
LW TEMFERATLFE M PRLY PP B

- ERIRO- LRATH
-Iﬂ-.—-ll."l-ﬂ
[ §
-
AT - W DN D AR -

ik 1 . —
s w—
1l 3 :E
: i mmﬁ. ii mﬁmu

Poed S s (385 S5 5 gy JUil bshas 5 5l 0)50 Sitle (35 ) S P&ID (sl
Overall P&ID of the Required Melting Tank and Transfer Lines, Excluding the Fume Extraction System




YOI FNA gl 99 0 5low pd Lgd Al Slua| 4adlic / \

?‘“"“‘."“f‘t."'?éﬂ—."&“"‘,'"""""’
Date: September 9, 2026 Tender for the Construction of Pitch Melting g g 5 93
FOSIYA  rambeo S
’ Area No. 2 Research and Development Department

B30 )3l g 5y &8 Olasin Y-V
oges IS5 A=Y

i o Slatie wopas slodis wadle ol Lelol Wb Gy it o Sl laclls s L)
NEMA NFPA IEEE . [ECale> ;I Mol yiine slaolasbinl 2olpg 51 5 Bwsle sla fadlljgiws
Bl AL 3529 O plie 0l sla el jgiws b s failiwl w03, Sliwl o 45 (63,150 40 053y plsl IPS SISO
sl pladl S ayanl S5 51 e 5 00905 3lel Loys IS 45 ol 51 s |, g il ciligo Silasy
5 o505] Sl Vel Gl maite Slasl gaye «anle Pl gllas wligas 4l sl Jgae Sileny
ool DU e 5y (a5 5 (g31a] oS5 sl iss30 Slebas IS pladl izan 5 6 5ol
0ais 53 basai b polde Cowypd ;0 7 o O g0 Edlad b oMl S aS (69,190 ;0 S g ales 8 Slasin
LEL (65908 e o 5 Gl ez 8 Shos sl s
ol ol b Lol Sinlen o tosl Slaljll o wiige Syl cole, L1y olz) Sliles 4lS canl Gilige Sl .7
5 Sl (olod (s3lalel) 5l &5 GlaigSa was ploxl 13 098 waly (6)lsposee Lalpd (85 I 0 b g ejg
Aok amsls 1y Jus 5615 Remote g Local &g s soliiwl oSl cusl Sl (6508 000 pims JS . €

3-2. Electrical and Instrumentation Technical Specifications

3-2-1. General Notes

1. All activities of the Contractor in the electrical section shall be carried out in accordance with
the tender documents, approved drawings, technical specifications of the equipment,
manufacturers' instructions, and the latest editions of applicable international standards,
including IEC, IEEE, NFPA, NEMA, ISO, and IPS. In cases where there is any discrepancy
between the project documents, standards, or manufacturer's instructions, the Contractor shall
notify the Employer before execution and proceed only after obtaining the Employer's written
approval.

2. The Contractor shall be responsible for supplying all equipment, materials, auxiliary items,
specialized manpower, tools, machinery, testing and measuring equipment, and for carrying
out all operations required for the completion, commissioning, and handover of the electrical
systems in accordance with the requirements of this technical specification. This shall also
apply to any items or activities that are not explicitly specified in the Bill of Quantities or
drawings but are necessary for the proper, safe, and complete operation of the system.

3. The Contractor shall carry out all execution activities in accordance with engineering
principles, safety requirements, and full coordination with other project disciplines, while
taking into account the operating conditions of the pitch melting unit, in such a way that, after
commissioning, all electrical equipment and systems are fully operational, highly reliable, free
of defects, and ready for continuous operation in accordance with the design capacity.

4. The entire equipment operating system shall be capable of both Local and Remote operation
from the control room.
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5. The Contractor shall prepare the PLC program required for operation and shall provide the
necessary equipment.

6. The electrical panels shall be equipped with all necessary control and protection equipment.

7. The class and IP rating of all electrical and mechanical equipment shall be selected according to
the environmental conditions.

8. Power Supply Conditions:

a. High-voltage AC: 6.6 kV, 50 Hz

b. Low-voltage AC: 400 V, 3-phase, 50 Hz

c. General AC voltage: 220 V, single-phase, 50 Hz

d. Lighting AC voltage: 220 V, single-phase, 50 Hz

e. Signal and warning lamp voltage: 220 V, single-phase, 50 Hz
f. Solenoid valve voltage: DC 24 V

9. The specifications and preliminary list of the main equipment are provided in the table in
attachment 1.
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3-2-2. Electrical Panel Execution Requirements

1. All electrical panels shall be designed, manufactured, and installed in accordance with IEC 61439,
IEC 60947, IEC 60204-1, and IEC 60529 standards. The panels shall be Factory-Built type, and
the factory routine tests (Routine Test) shall be performed in accordance with IEC 61439 before
shipment, and the test certificates shall be provided.
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2. Electrical panels shall be installed on a suitable foundation or frame, fully leveled and plumbed,
with sufficient space provided for operation, maintenance, and future expansion in accordance
with the requirements of IEC 60364. The IP rating of the panels shall also be selected according
to the environmental conditions of the installation location.

3. All incoming and outgoing cables shall enter the panels through standard cable glands while
maintaining the panel’s IP rating. All internal equipment, including switches, busbars, terminals,
and internal wiring, shall be installed in accordance with the approved drawings and shall have
permanent and legible identification numbers. All enclosures and the earth busbar shall be
connected to the grounding system in accordance with IEC 60364-5-54.

4. After installation, the Contractor shall perform pre-commissioning tests, including insulation
resistance testing, earth circuit continuity testing, phase sequence checking, protective equipment
functional testing, and verification of control circuits and interlocks, in accordance with IEC
60364-6, and shall submit the test results report to the Employer for approval. Operation of the
panels shall be subject to approval of the test results.
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3-2-3. Power, Control and Instrumentation Cable Execution Requirements

1. All power, control, and instrumentation cables shall be selected, installed, and operated in
accordance with the latest editions of IEC 60502, IEC 60228, IEC 60332, IEC 60364, IEC 60079-
14 (where hazardous areas are present), and IPS-E-EL-110 and IPS-E-IN-160 standards. The cable
type, cross-sectional area, rated voltage, and insulation class shall be in accordance with the
project engineering documents and operating conditions.
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2. Cable routing shall be carried out in accordance with the approved drawings, and power, control,
instrumentation, and network cables shall be installed in separate routes with the minimum
required clearances to prevent electromagnetic interference (EMI/EMC). The bending radius,
allowable pulling force, installation height, mechanical protection, and cable tray fill factor shall
comply with the requirements of IEC 60364 and the manufacturer’s recommendations. The use of
cable joints along the route shall not be permitted unless approved in writing by the Employer.

3. All cables shall have permanent identification plates (Cable Tags) at both ends of the route, and
their connections shall be made using standard glands, cable lugs, and wire terminals suitable for
the cable type. Instrumentation cable shields shall be grounded at one point in accordance with
the project earthing philosophy, and all armors, metallic sheaths, and related equipment shall be
connected to the grounding system.
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3-2-4. Cable Tray, Cable Ladder and Conduit Execution Requirements

1. All cable trays, cable ladders, and conduits shall be selected and installed in accordance with IEC
61537, IEC 60364, and NEMA VE-1 standards. The material, thickness, corrosion protection
coating, and load-bearing capacity shall be suitable for the environmental conditions and cable
weight and shall be approved by the Employer prior to installation.

2. All cutting, drilling, and connections shall be carried out in a manner that maintains mechanical
strength and corrosion resistance. Welding on galvanized cable trays is prohibited. If welding is
unavoidable, the welded area shall be repaired in accordance with the manufacturer’s instructions.

3. All metallic cable trays, ladders, and conduits shall be continuously bonded to the grounding
network. Upon completion of installation, their mechanical strength, electrical bonding, and
compliance of the routes with the construction drawings shall be inspected and approved by the
Employer.
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3-2-5. Earthing and Bonding System Execution Requirements

1. The earthing and bonding system shall be designed and installed in accordance with IEEE Std
80, IEC 60364-5-54, IEC 62561, and IPS requirements. All metallic equipment, panels,
structures, cable trays, and process equipment shall be connected to the earthing network.

2. The earthing system resistance shall be measured after installation, and the test results, together
with the As-Built drawings and test report, shall be submitted to the Employer. If the design
values are not achieved, the Contractor shall be responsible for modifying the system without
claiming any additional cost.

3. All bonding points and earthing connections shall have identification labels, and adequate access
for inspection and maintenance shall be provided throughout the operation period.
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3-2-6. Lighting System Execution Requirements

1. The lighting system shall be designed and installed in accordance with IEC 60364-7-714, EN
12464-1, and IEC 60598 standards, ensuring that the required illuminance level, lighting
uniformity, and safety conditions are provided according to the type of space.

2. Light fixtures shall be selected according to the environmental conditions and shall have an
appropriate IP rating. In industrial and outdoor areas, lighting equipment shall be resistant to
dust, moisture, vibration, and heat.

3. All metallic bodies of light fixtures, supports, and auxiliary equipment shall be connected to
the earthing system. Cabling, connections, and junction boxes shall be installed in a standard
and accessible manner.
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3-2-7. Electric Motors, Pumps and Winch Execution Requirements

1- All electric motors, pumps, and winches shall be installed, aligned, and commissioned in
accordance with IEC 60034, IEC 60204-1, ISO 10816, and ISO 20816 standards. The equipment

shall comply with the project technical specifications in terms of capacity, insulation class, and
operating conditions.

2- Before commissioning, the alignment of the motor and rotating equipment, direction of rotation,

foundation integrity, coupling condition, lubrication, and operation of protective equipment shall
be checked and recorded.

3- All electric motors shall have an independent earthing connection, and overload, short-circuit,

phase-loss, and, where required, thermal protections shall be set and tested in accordance with the
design settings.
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3-2-8. PLC, Industrial Network and Control System Execution Requirements

1- The installation of PLC panels, industrial network equipment, and control systems shall be carried
out in accordance with IEC 61131, IEC 61000, IEC 61784, and IEC 62443 standards and the
equipment manufacturers’ instructions.

2- Network, signal, and instrumentation cables shall be separated from power cables, and their

shielding, earthing, and routing shall be implemented in accordance with EMC requirements to
prevent noise and interference in system operation.
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3- All PLC, HMI, drive, and communication equipment programs shall be reviewed, functionally
tested, and approved by the Employer prior to commissioning. Backup copies of the programs and
settings, together with the technical documentation, shall be submitted.

4- 1/0 Check, Loop Check, interlock testing, protective equipment testing, communication network
testing, and verification of the accuracy of data exchange between equipment shall be mandatory
prior to operation. Commissioning of the system shall be subject to approval of the test results.
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3-2-9. Instrumentation Equipment Execution Requirements

1- The installation of instrumentation equipment shall be carried out in accordance with IEC 61511,
IEC 60079 (where potentially explosive atmospheres may be present), ISA standards, and the
manufacturers’ instructions. The installation location shall provide adequate access for operation,
calibration, and maintenance.

2- All measuring equipment, including transmitters, switches, sensors, control valves, and auxiliary
equipment, shall have valid calibration certificates prior to installation, and final calibration shall
be performed after installation.

3- Cabling, tubing, junction boxes, and auxiliary equipment shall be protected against vibration,
moisture, corrosion, and mechanical stresses, and all connections shall be installed in accordance
with the manufacturer’s instructions.

4- The proper operation of all instrumentation equipment shall be verified through Loop Check,
Functional Test, and communication testing with the control system. A complete report of the tests
shall be submitted to the Employer prior to handover.
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3-2-10. Testing and Handover Requirements

1- The Contractor shall perform all pre-commissioning, commissioning, and equipment performance
tests in accordance with IEC 60364-6, IEC 60034, IEC 61439, IEC 61511, and the manufacturers’
instructions, and shall hand over all equipment in a safe and ready-for-operation condition.

2- Insulation resistance testing, protective conductor continuity testing, earthing system resistance
testing, protective equipment functional testing, testing of panels, motors, lighting, PLC,
instrumentation equipment, Loop Check, I/O Check, interlock testing, and process performance
testing shall be mandatory, and all results shall be documented.

3- Provisional acceptance of the project shall be subject to the complete rectification of deficiencies,
successful completion of performance tests, a Trial Run, and submission of all test reports and
required approvals. Any deficiencies identified at this stage shall be rectified by the Contractor at
no additional cost.

4- Prior to final handover, the Contractor shall submit all technical documents to the Employer in
both hard-copy and electronic formats, including As-Built drawings, test reports, calibration
certificates, protective equipment settings, software backups, Operation and Maintenance Manuals
(O&M Manuals), and the two-year spare parts list.
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3-3. Civil and Structural Technical Specifications

3-3-1. General Notes

This document defines the minimum requirements and scope of services for engineering, material
procurement, execution, quality control, testing, handover, and preparation of final documents for the
civil and structural works related to the construction of the new pitch melting system at South
Aluminum Corporation (SALCO) plant. The EPC Contractor shall perform all activities required to
deliver a complete, safe, stable, operable, and coordinated system with other disciplines, even if some
execution details are not explicitly stated in the tender documents but are necessary for proper
completion of the work.

The Employer has an existing facility in another part of the plant, consisting of a reinforced concrete
pit, pitch melting and transfer equipment, a steel shed, and an overhead crane. The As-Built drawings
and photographs of this facility shall be provided to the Tenderers as a reference design. The new
facility shall be constructed within the area designated by the Employer and shall be similar to the
reference facility in terms of performance, accessibility, safety, and maintainability.

The Contractor shall not directly copy or scale down the drawings of the existing structure. The
dimensions, thicknesses, reinforcement, steel sections, connections, and foundations shall be re-
analyzed and redesigned based on the new layout, geotechnical report, groundwater level, equipment
loads, crane loads, effects of adjacent structures and piles, and applicable design requirements.

The preliminary layout shall be provided by the Employer. After accurately surveying the site,
reviewing interferences, and coordinating with other disciplines, the Contractor shall prepare the final
layout and, following the Employer’s approval, proceed with detailed design.
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The design and execution of the work shall be carried out at a minimum based on the following
documents:

Basic Proposal for the Establishment of the Pitch Melting System, dated July 11, 2026.
As-Built drawings of Pit-2 structure, No. DG0505AD-DR-6011ST-0404.
As-Built drawing of supplementary details and waterproofing of Pit-2.

As-Built drawing of the steel structure of the steel shed, No. DG0505AD-DR-6011ST-1421,
and the relevant Roof Purlin Plan drawing.

As-Built drawings of the existing foundations, including PF-9 and PF-10, and the layout of
adjacent piles.

Site geotechnical report.

Preliminary layout drawing and the permitted project execution area to be issued by the
Employer.

Final drawings, loads, and requirements of the equipment and crane, which shall be approved
during detailed engineering.

In the event of any conflict between the documents, the most stringent requirement shall govern, unless
the Contractor formally notifies the Employer of the matter through an official clarification request

prior to

execution and receives a written response. Approval of the documents by the Employer shall

not relieve the Contractor of its responsibility for the adequacy, safety, and integrity of the design.
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3-3-2. Design Codes and Standards

The design, material procurement, and execution shall be carried out based on the latest applicable
editions of the relevant requirements in force as of the contract base date. Iranian references shall have
priority, and international references shall only be used to supplement unspecified items or address
specific industrial requirements, subject to the Employer’s approval. The Contractor shall not combine
incompatible requirements or different design philosophies without providing a clear basis for doing
SO.

a) Main Iranian References:
e Chapter 5 of the Iranian National Building Regulations — Building Materials and Products.
e Chapter 6 of the Iranian National Building Regulations — Loads on Buildings.

e Chapter 7 of the Iranian National Building Regulations — Geotechnical Engineering and
Foundations.

e Chapter 9 of the Iranian National Building Regulations — Design and Construction of
Reinforced Concrete Buildings.

e Chapter 10 of the Iranian National Building Regulations — Design and Construction of Steel
Buildings.

e Chapter 12 of the Iranian National Building Regulations — Safety and Protection during
Construction.

e Iranian Standard No. 2800 — Seismic Design of Buildings.

e Jranian Concrete Code (ABA) and Publication No. 55, General Technical Specifications
for Building Works, to the extent applicable to the project.

e Relevant national standards and guidelines for welding, high-strength bolts, protective
coatings, soil, concrete, and material testing.
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b) Supplementary International References, Where Required and Subject to the Employer’s Approval:

ASCE/SEI 7 Standard for Minimum Design Loads and Associated Criteria for Buildings and
Other Structures, only for industrial cases or loads for which the Iranian requirements do not
provide sufficient guidance.

ACI 318 for reinforced concrete structures and ACI 350 for watertight reinforced concrete
structures, where required.

AISC 360 and AISC 341 for the design and seismic requirements of steel structures, where
required.

AWS D1.1 for welding of steel structures.

Recognized standards for the design of crane supporting structures, including CMAA, together
with the crane manufacturer’s final and confirmed data.

The Tenderer shall submit, together with the technical proposal, a detailed list of the references, the

edition
of any

of each reference, and the applicable items for which each reference will be used. In the event
conflict, the applicable laws and regulations of Iran shall take precedence, followed by the

Employer’s specific requirements.
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3-3-3. Scope and Limits of Work
The overall scope of the civil and structural activities is as follows:

e Survey of existing conditions, site surveying, level control, and identification of surface and
subsurface obstructions within the work area.

e Completion and finalization of the layout of the pit, steel shed, crane, stairways, platforms,
sump, and maintenance access areas.

e Design and execution of earthworks, retaining structures, excavation stabilization, and the
required temporary dewatering and groundwater control measures.

e Design and construction of a watertight reinforced concrete pit against groundwater from a
depth of 1.5 m downward, including the floor slab, walls, foundations, pedestals, and embedded
items.

e Design, fabrication, painting, transportation, and installation of the two-bay steel shed,
including all connections and foundations.

e Structural design of the 5-ton overhead crane supporting system, preferably integrated with the
steel shed.

e Design and installation of platforms, grating, stairways, ladders, safety guardrails, toe boards,
and safety guards.

e Design and installation of the sump, floor slopes, drainage, and measures for collecting water
and potential leaks.

e Waterproofing, corrosion protection, site restoration, pavement reinstatement, and final
handover of the work.

e Preparation of calculations, drawings, method statements, quality control documents, and As-
Built drawings.
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Approximately 7.0 m

Fo PN g0

Approximately 6.1 m
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Approximately 13.1 m
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Gridlines 2-9 to 2-10, approximately 7 m long, excluded from the new
project

5o O10 Sga
Approximately 5.5 m
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Approximately -3.820 m
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Approximately -4.370 m
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Approximately +5.0 m
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By the Contractor, based on the Employer’s preliminary layout and
subject to the Employer’s approval
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Second Longitudinal Bay of Steel
Shed/Pit
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Reference Center-to-Center Length
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Omitted Bay
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Elevation of Top of Reference Pit Floor
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Elevation of Bottom of Reference Pit Slab
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Elevation of Top of Reference Steel Shed
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Final Layout
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The above dimensions are only the initial basis for the tender. Any reduction or modification of the
dimensions shall be carried out while maintaining the process capacity, maintenance space, safe
access, crane travel path, and the requirements of other disciplines, and shall be approved by the

Employer prior to execution.
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3-3-4. Information and Documents Provided by the Employer

e Site geotechnical report
e Preliminary layout of the project area and approximate location of the pit and steel shed.
e As-Built drawings and photographs of the reference facility and existing adjacent structures.

e Basic process information and general equipment specifications.

Operating restrictions, site access permits, and HSE requirements.

The Contractor shall review the adequacy of the information and shall notify the Employer during the
tender stage of any ambiguity, inconsistency, or deficiency that may affect the price, schedule, or
design. Failure to declare any ambiguity shall be deemed acceptance of the responsibility for reviewing
and completing the information within the customary scope of an EPC contract.
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3-3-5. General Responsibilities of the EPC Contractor

e The Contractor shall be responsible for carrying out the following activities throughout the
project:

e Performing supplementary basic engineering and detailed civil and structural engineering
through qualified engineers.

e Independently reviewing all reference drawings and not relying on direct copying of sections
or reinforcement details.
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e Maintaining continuous coordination with the process, mechanical, piping, electrical,
instrumentation, and HSE disciplines.

e Providing all required materials, manpower, machinery, scaffolding, temporary equipment, and
tools.

e Obtaining the Employer’s approval for the design basis, layout, calculations, and IFC drawings
prior to commencement of execution.

e Assuming full responsibility for temporary works, execution sequence, excavation stability,
and protection of existing facilities.

e Correcting any design or execution deficiencies without imposing on the Employer any costs
resulting from the Contractor’s negligence.
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3-3-6. Specialized Qualifications and Geotechnical Activities

The EPC Contractor shall carry out all supplementary studies, investigations, designs, and geotechnical
controls for the project through qualified individuals or legal entities holding valid qualifications,
sufficient expertise, and relevant experience in similar industrial projects. Prior to commencement of
the relevant engineering activities, the Contractor shall submit the qualification documents, experience
records, and details of its proposed geotechnical specialists to the Employer for review and approval.
If the Contractor itself does not possess the qualifications or specialized geotechnical capabilities
acceptable to the Employer, it shall, at its own cost, engage a specialized geotechnical consulting
company with valid qualifications and relevant experience. The selection and commencement of
activities of such consultant shall be subject to the Employer’s prior approval.
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The scope of geotechnical services shall, as applicable, include review of the geotechnical
investigation report provided by the Employer, assessment of soil and groundwater conditions,
assessment of the effects of excavation and groundwater drawdown on foundations, piles, structures,
and adjacent facilities, design and verification of the excavation support system, determination of the
excavation method and sequence, design of the temporary dewatering system, control of the stability
of the excavation bottom and walls, control of settlement and displacement, assessment of the need for
strengthening and stabilization of the foundations of adjacent structures, and preparation of an
instrumentation and monitoring plan.

All calculations, drawings, reports, and execution methods related to geotechnical matters shall be
prepared, reviewed, and signed by an approved geotechnical specialist or consultant and submitted to
the Employer for review and approval prior to execution. The review or approval by the Employer of
the geotechnical specialist or consultant and the relevant documents shall in no way relieve the EPC
Contractor of its full responsibility for the adequacy of the design, safety of operations, excavation
stability, groundwater control, and prevention of settlement, displacement, or damage to adjacent
structures and facilities.

All costs related to specialized geotechnical services, including selection and engagement of the
consultant, performance of investigations, preparation and revision of documents, required presence
at the site, and provision of specialized supervision services, shall be included in the Contractor’s
proposed price, and no separate cost or extension of time shall be claimable in this regard.
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3-3-7. Studies, Survey, and Layout

e Carrying out coordinate and elevation surveying of the area and tying it to the surveying
reference point approved by the Employer.

e Verifying the actual locations of columns, pedestals, PF-9, PF-10, PF-11, RCW-1, and other
adjacent foundations.

e Identifying the actual locations of existing piles, buried lines, trenches, Earthing Grid, and
drains.

e Preparing at least one final layout option and, in case of significant constraints, providing
alternative options together with a technical comparison.

¢ Providing sufficient space for charging by loader, maintenance, removal of filters and pumps,
and the crane travel path.

e Maintaining an initial clearance of approximately 3 m from the existing structural support; the
final clearance shall be checked and approved with respect to the actual edge of the
foundation/pile cap and the excavation line.
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3-3-8. Scope of Earthworks and Excavation Stabilization

e Preparation of the excavation design and calculations, taking into account the approximate
excavation depth of more than 4 m, groundwater level, and proximity to active structures.

e Design of a suitable excavation support system and determination of the sequence of
excavation, installation of bracing, and construction of the permanent structure.

o Assessment of the effects of excavation on existing piles with a reference diameter of 500 mm,
an effective length of 14 m, and an approximate pile head elevation of -2.350 m.

e Design of temporary dewatering and groundwater control, control of soil erosion and washout,
prevention of excavation bottom heave, and control of settlement caused by groundwater level
drawdown.

e [egal transportation and disposal of surplus soil and unsuitable materials at a location approved
by the Employer.

e Backfilling around the structure using selected materials, placement in layers, compaction, and
performance of field tests.

e Preparation of an instrumentation and monitoring plan, where necessary, to control settlement
and displacement of adjacent structures.

e The design and execution of the excavation support system, excavation, dewatering,
monitoring of displacements, and measures for protection of adjacent structures and facilities
shall be carried out under the responsibility of the Contractor’s geotechnical specialist or a
geotechnical consultant approved by the Employer and in accordance with the requirements of
Clause 3-3-6.
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3-3-9. Scope of the Reinforced Concrete Pit Structure

The Contractor shall design and construct an integrated and watertight reinforced concrete pit, which
shall include at least the following components:

e Floor slab, perimeter walls, and intermediate wall, if required based on the final layout.
e Pedestals and foundations for equipment, pumps, filters, and supports.

¢ Foundations and pedestals for the steel shed columns and crane structure, if integrated with the
pit.

e Sump together with a suitable pump and discharge pipe, floor slope, and drainage details.
e Openings, sleeves, provisions for reserved spaces, anchor bolts, and embedded plates.

e Details of construction joints, Waterstops, and watertight penetrations.

e Access and maintenance provisions, installation of grating flooring, and safety guardrails.

The reference specifications of the existing structure include C40 concrete with a characteristic
strength of approximately 35 MPa, P6 impermeability, S400 reinforcement, and C20 blinding
concrete. The final selection of materials and thicknesses shall be determined in the approved design
criteria.

The structure shall be designed for soil pressure, hydrostatic pressure, equipment loads, construction
loads, buoyancy under the empty condition, and critical load combinations.
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3-3-10. Scope of the Steel Shed Structure

e Design of the new steel shed based on the two reference bays of 7.0 m and 6.1 m; Bay 2-9 to
2-10 shall not be constructed in the new project.
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e Redesign of the lateral load-resisting and bracing system after removal of the end bay of the
reference facility.

e Design of columns, beams, braces, purlins, edge beams, base plates, anchor bolts, and
connections.

e Design of roof covering, flashings, gutters, and downpipes, and routing of rainwater to the
approved drainage path.

e Consideration of dead, live, wind, seismic, crane, installation, and allowable piping/support
loads.

e Preparation of shop drawings, assembly drawings, and installation drawings, and control of
installation tolerances.

The existing reference sections include HN250%250%x9%14 columns, HN294x200x8x12 beams, an
I56a crane runway member, and Q345B/Q235B steel (these Chinese sections were used by NFC in the
construction of the first phase of the plant). This information is provided solely for understanding the
existing system, and the use of the final sections shall be subject to the Contractor’s calculations.
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3-3-11. Structural Requirements for the Overhead Crane

The rated capacity of the overhead crane is 5 tons. Due to the limited space, the primary design priority
is to install the crane on the steel shed. The Contractor shall first investigate the feasibility of
integrating the crane structure with the steel shed. A separate crane structure shall only be permitted if
its technical infeasibility is demonstrated, an alternative design is provided, and the Employer’s written
approval is obtained.

e Obtaining the final loads from the equipment manufacturer, including bridge weight,
Hoist/Trolley weight, maximum wheel load, wheel spacing, and test load.

e Applying impact factors and longitudinal and transverse forces in accordance with the project-
approved requirements.

e Checking the strength, stability, fatigue, deflection, and alignment of the crane runway beams.

e Checking the critical trolley travel condition and the combination of crane loads with wind and
seismic loads in accordance with the applicable requirements.

e Providing safe access for inspection and maintenance of the rail, end stops, and crane
equipment.
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3-3-12. Protection of Existing Structures, Piles, and Facilities

e No earthwork, excavation, or installation of new piles shall commence without determining the
actual locations of the existing foundations and piles.

e The Contractor shall control the stability of PF-9, PF-10, and other adjacent foundations
throughout all stages of construction.

e The Tenderer shall assess any requirements for strengthening and stabilization of the
foundations of adjacent structures, temporary bracing, staged excavation, and other necessary
measures to prevent settlement, displacement, or damage to existing facilities and structures,
and shall incorporate them into its execution method, design, and proposed price.

e The allowable limits for settlement and displacement and the monitoring points shall be
approved by the Employer prior to commencement of excavation.

e Any damage to existing structures, pavement, pipelines, cables, trenches, or roads shall be
repaired by the Contractor with the Employer’s approval.
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3-3-13. Drainage, Waterproofing, and Groundwater Control

e Designing the structure for the highest probable groundwater level specified in the geotechnical
report, taking into account the empty pit condition.

e Checking the buoyancy of the structure without relying permanently and solely on the
operation of the sump pump.

e Providing an integrated waterproofing system for the floor, walls, joints, and penetrations.
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¢ Providing mechanical protection for the waterproofing layer during reinforcement installation,
concrete works, and backfilling.

e Performing a waterproofing test or an equivalent acceptance method prior to the complete
installation of equipment.

e Providing a suitable sump and floor slope.

The existing reference system consists of bituminous/felt layers and protective mortar; however, the
Contractor may propose a new waterproofing system with a warranty, subject to submission of the
datasheet, execution details, chemical compatibility, and the Employer’s approval.
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3-3-14. Access and Ancillary Metal Components
e Providing a standard staircase for safe access to and exit from the pit.
¢ Providing maintenance platforms around equipment and filters.
e Providing removable grating flooring at locations required for maintenance.

e Providing guardrails (handrails), intermediate rails, toe boards, and durable covers for all
openings.

e Providing adequate load-bearing capacity for the platforms to support personnel, tools, and
maintenance parts.

e Applying an anti-corrosion coating or hot-dip galvanizing suitable for the operating
environmental conditions and in accordance with the project documents.
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3-3-15. Execution Requirements in an Operating Plant

e Preparing the construction execution plan and sequence of operations with minimum
interference with plant operation.

e Complying with the work permit system, HSE requirements, and restrictions on the entry of
equipment and machinery.

e Protecting active lines, cables, access routes, and adjacent equipment throughout the entire
execution period.

e Prior coordination for any connection to existing facilities, planned shutdown, route
obstruction, or high-risk operation.

e Controlling dust, mud, discharged water, and carrying out daily site cleaning.

e Restoring the affected area, pavement, and drainage systems to conditions acceptable to the
Employer.
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3-3-16. Interdisciplinary Coordination

This document is one of a set of technical tender documents prepared by the Employer’s internal
departments and specialists in various disciplines. The process, mechanical, piping, electrical,
instrumentation, control, and safety documents shall be studied together with this document as a
coordinated package. The Engineering, Procurement, and Construction (EPC) Contractor shall be
responsible for integrating the inputs, scope of work, and interfaces of all disciplines and shall notify
the Employer of any potential conflicts prior to pricing or execution. In this regard, the following
requirements shall be observed:

e Preparing and updating an interdisciplinary interface matrix including the input, output,
responsible party, due date, and status of each item.

e Using a common coordinate system, reference elevation, and layout across all disciplines.
Holding coordination and clash resolution meetings and recording decisions with the
participation of representatives of the Employer’s internal disciplines.

e Reporting any conflicts between discipline documents through a formal clarification request;
the Contractor shall not be permitted to unilaterally select a solution that affects another
discipline.
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3-3-17. Engineering Documents and Contractor Deliverables
e Civil and structural design basis and list of applicable codes and standards.
e Site survey report, surveying documents, and Existing Conditions drawing.
e Layout verification report and clash and interface review.

e C(alculations for the excavation support system, excavation, dewatering, and groundwater
control.

e Pit calculations, crack control, waterproofing, and buoyancy checks.

e Foundation calculations and assessment of the effects of excavation on existing piles and
adjacent structures.

e Geotechnical reports, calculations, drawings, and execution methods, approved and signed by
a geotechnical specialist or consultant approved by the Employer.

e Calculations for the steel shed, bracing, crane runway, and connections.

e [FC drawings for formwork, reinforcement, embedded items, and anchor bolt layout.

e [FC drawings and shop drawings for the steel structure, platforms, grating, and guardrails.
e Waterproofing Details, Joint Layout, and Waterstop Schedule.

e Execution methods for excavation, concrete works, structural installation, and testing.

e Material quantity take-off, detailed BOQ, and material list.

e ITP, QCP, WPS/PQR, and welder qualification documents.

e As-Built drawings, test reports, and final handover documents.

In addition to the final printable versions, all documents shall be delivered to the Employer in their
original and editable formats. The files shall not be password-protected, editing-locked, or dependent
on any undisclosed external files or components, and the software and plug-in versions used shall be
listed in the document submittal register. The minimum required items are as follows:
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e Complete analysis and design models of the software used, including SAP2000, ETABS,
SAFE, or equivalent software, together with the required input and output files.

e Excel calculation files with visible and editable formulas, links, assumptions, and units;
providing only image-based versions or fixed values shall not be accepted.

e All drawings in editable AutoCAD (DWG) format and simultaneously in readable and
searchable PDF format.

e Calculation reports in PDF format and, if prepared using word-processing or calculation
software, their original editable files.

e Three-dimensional model or Building Information Model (BIM), in the original format and an
exchange format approved by the Employer.

e Comprehensive list of documents and files, including name, number, revision, date, software,
software version, and approval status.

The format, number of copies, document issuance stages, and Employer’s review period shall be
specified in the Contract Document Requirement List. The Contractor shall include the time required
for document review and revision in its schedule.
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3-3-18. Quality Control, Inspection, and Testing

e Inspection and approval of incoming materials, including cement, aggregates, reinforcement
bars, structural steel, bolts and nuts, paint, and waterproofing materials.

e Soil compaction testing, subgrade inspection, testing of fresh and hardened concrete, and
recording of the results.

e Inspection of formwork, reinforcement, concrete cover, Waterstop, embedded items, and
anchor bolts prior to concrete placement.

e Inspection of welds, high-strength bolts, fabrication dimensions, and protective coating of the
steel structure.

e Checking the alignment of crane runway beams and performing the crane load test in
coordination with the equipment manufacturer and the relevant discipline.

e Testing the waterproofing of the pit and fully rectifying any leaks prior to handover.

e Recording NCRs and corrective actions.
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e Submitting the final quality control documentation for the above-mentioned items to the
Employer.
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3-3-19. Tenderer’s Technical Proposal Requirements

An official site visit prior to submission of the technical and price proposals is mandatory for all
Tenderers. The reason for this requirement is that the work will be carried out in an operating plant,
with limited installation and excavation space, proximity to existing foundations and piles, limited
access routes, and the possibility of buried facilities. Prior to pricing, the Tenderer shall inspect the
actual site conditions and shall include the relevant costs, execution method, temporary equipment,
time constraints, and observable risks in its proposal.

e The signed site visit certificate or minutes of the site visit shall be attached to the technical
proposal. The Employer may declare any proposal without proof of the site visit unacceptable.
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The Tenderer shall inspect the access routes for machinery, site mobilization area, storage and
fabrication space, feasibility of crane and loader operations, water discharge points, and the
conditions for protecting the operating units.

Any question or ambiguity affecting the price shall be submitted in writing within the tender
clarification period. Any subsequent claim regarding conditions that were observable during
the site visit or could reasonably have been anticipated shall not be accepted.

The civil and structural section of the Tenderer’s technical proposal shall, as a minimum, include the
following:

Description of the proposed method for civil and structural design and execution.
Conceptual layout and preliminary dimensions of the pit and steel shed.

Proposed method for excavation, excavation support system, dewatering, and groundwater
control.

Introduction of the proposed geotechnical specialist or consultant, together with qualification
documents, records of similar projects, team structure, and detailed scope of services. If the
Contractor has in-house capabilities, the qualification documents and experience records of the
Contractor’s geotechnical unit shall be provided.

Explicit statement regarding the feasibility of installing the crane on the steel shed and any
related technical conditions.

List of the proposed codes and standards.

Complete list of exceptions, deviations, and ambiguities; any item not declared shall be deemed
accepted.

Engineering, procurement, fabrication, execution, and handover schedule.
Preliminary BOQ/MTO and breakdown of major items.
Records of similar projects and introduction of key design and execution personnel.

The percentage of each submitted price in Envelope C relative to the total price in Envelope B
shall be provided.

The Tenderer shall complete Appendices B, C, and D of this document without deleting any line items
and submit them together with its proposal. Statements such as “included in the total price” without
specifying where the cost is accounted for, or declaring any deviation after submission of the proposal,
shall not be accepted.

Research and Development Department
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4. Appendices

4-1. Tenderer’s Technical Information Form

This form shall be provided to the Tenderers as an editable Word file (Table 4-1) for completion by
the Contractor.

oS Old i caads g ygumlaiad olail> (g loxe (Db Jold F-F Jgux 10 cabow 4 a2 po 4285 16 dcgozme Jomjl o e (glie
Bd>2-10 52-9 slo,g5me s (5550 7wl (Lol 10 0¥ g8 0 eges slaiiilooly g lolu ojle (PIT-2) 2 o)los axsg>
m»JzALf‘P‘MBf‘).L: u,\)fabjwbow @Lu.cw.m 6‘fﬁéLD.c U"‘ S| OM)}JG.M)M?/\ 9V FHERY jeJa.B.éj

< “.

4-2. Tender Bill of Quantities and Price Proposal Table
4-2-1. Civil and Structural Discipline — Pitch Melting and Discharge System

Basis of Measurement: Review of the set of 16 reference drawings listed in Table 4-3, including the
architectural plan, foundation and pile layout, complete details of Pit No. 2 (PIT-2), steel shed
structure, and general notes for concrete and steel. In the steel shed, the 7-meter bay between Gridlines
2-9 and 2-10 has been omitted, and only two bays of 7 m and 6.1 m have been considered. These
quantities are provided as a common basis for comparison of the proposals and shall not replace the
design and construction drawings for the new project site.
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4-2-2. Pricing and Payment Provisions

e The Tenderer shall complete all rate and amount fields. The price for each item shall include
the supply of materials, fabrication, transportation, installation, normal waste, tools,
manpower, testing, safety, and all requirements necessary to complete that item.

¢ Quantities of a measurable nature shall constitute the “Tender Basis of Quantities.” The final
payment statement shall be based on the net executed quantity in accordance with the approved
drawings and the proposed unit rate.

e Additional quantities resulting from an improper execution method by the Contractor, over-
excavation, waste, rework, design errors, or unnecessarily increasing the weight of sections
shall not be payable. Lump-sum items shall not be subject to quantity adjustment due to
changes in execution method details within the scope of work.

e A physical site visit prior to price submission is mandatory. The Tenderer shall include the
space limitations, proximity of PF9 and PF10 foundations and other structures, groundwater
level, and access routes in its price.

e The supply of the crane itself and mechanical and electrical equipment is not included in the
civil and structural appendix; only the supporting structure, rails, and related structural
accessories are included in this table.

Ceosd slpaiion g polie Cow s V-V Jgu
Table 4-2. List of Quantities and Price Proposal
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This table shall be provided to the Tenderers as an editable Excel file (Table 4-2) for completion by
the Contractor.
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4-2-3. Rules for Using the Quantities in Table 4-2

¢ Quantities identified as “Exact Drawing Quantity” or “Exact Length” are taken directly from
the table or from explicit dimensions shown on the drawings.

e Quantities identified as “Basis of Measurement” are calculated from the geometry of the
drawings, and the payment statement shall be prepared based on the approved net executed
quantity.

e “Provisional” quantities are provided as a common basis for comparison of the proposals and
shall be adjusted based on the detailed design or field measurements; the proposed unit rate
shall remain fixed.
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4-2-4. Price Proposal Summary
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Subtotal of Base Items Before Taxes and Duties
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Total of Tenderer’s Proposed Additional Items

OB Geb 03938 (85 2 )lse 5 L
Value Added Tax (VAT) and Duties as Required by Law
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Total Base Bid Amount
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Total Amount Including Proposed Additional Items
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4-2-5. Requirements for Tenderer-Proposed Additional Items

e For each additional item, the Tenderer shall provide a detailed description, technical necessity,
drawing or specification reference, unit, quantity, rate, and amount, and shall clearly explain
why the relevant item cannot be included in the price of the base items.

e Additional items shall not duplicate or subdivide again any components already covered by the

base items. The Employer shall be entitled to exclude duplicate or unjustified items from the
evaluation.

e The total amount of additional items shall be stated separately from the total base proposal to
enable a common-basis comparison of the proposals. Acceptance of such items shall be subject
to the Employer’s review and written approval.
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4-2-6. Measurement Notes

e The general notes drawings establish execution and quality requirements, and the cost of
complying with them shall be included in the unit rate of the relevant item, even if they do not
have a separate measurable quantity.

e The excavation quantity has been calculated assuming 0.5 m working space on each side, an
elevation of 0.0 m at the top of the pit, a structural bottom elevation of -4.37 m, 0.10 m of
blinding concrete, and a 0.60 m graded granular layer. The actual ground elevation shall be
verified during detailed execution design.

e The handrail quantity is provisionally considered as 29 m, based on 29 EPA-3 locations with
an approximate spacing of 1 m, assuming that the handrail is interrupted at openings and along
the staircase access route. The final length shall be taken from the approved construction
drawings.

e The estimated 7.20 tons of steel for the shed covers the integrated two-bay structure and the
required reinforcements for the 5-ton hoist; however, the 156a monorail beam is separately
included in Item 23. The final quantity shall be determined based on the fabrication drawings
and the approved weight list.

e According to the reference pile layout drawing No. 0207, no pile is shown beneath the area of
Pit No. 2. Any requirement for piles at the new site shall be subject to the design and
geotechnical report and, if necessary, shall be approved by the Employer prior to execution.

e [f the dimensions are reduced due to site limitations, payment for measurable items shall be
based on the actual approved quantity. Performance requirements, load-bearing capacity, and
safety requirements shall not be reduced without the Employer’s approval.
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4-3. Deviations, Exceptions, and Ambiguities Table

If there are no deviations or exceptions, the Tenderer shall enter the statement “No Deviations and
Exceptions” and sign the table. Any item not declared shall be deemed full acceptance of the relevant
requirement.
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Table 4-3. Tender Deviations, Exceptions, and Ambiguities List
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Technical, Schedule, Tenderer’s Deviation, Requirement  Clause or Document Item
or Cost Impact Exception, or Ambiguity Description Reference No.
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4-4. Table of Drawings Attached to the Tender
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Table 4-4. List of Drawings Attached to the Tender
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Description Drawing Title or Content Drawing No.
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. . . Architectural Layout of Pitch 6011AR-0205
Functlonal. dimensions, access route, Storage and Melting Tanks
crane, staircase, and general layout
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Reference for .grlds, distances, PIT-2, and Foundation Layout 6011ST-0202-(01-01)
adjacent structures
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Lo DGO0505AD-DR- 3

Reference pile specifications: 500 mm
diameter and 14 m effective length

General Notes for Cast-in-

6011ST-0203-(01-01)

Place Concrete Piles

=0 C)"" 5 PIT-2 009 O L‘béo.m u)'{"

Pile layout within the PIT-2 area in the
reference design

) o slaged O

Cast-in-Place Concrete Pile
Layout

DGO0505AD-DR-
6011ST-0207-(01-01)
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during excavation

5 PFO PF8 slopenligh ol

PF10
Identification of adjacent deep Details of PFS. PF9. and
foundations and basis for monitoring PF10 Foundations

DG0505AD-DR-
6011ST-0210-(01-02)
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Identification of existing foundations
around the area and interference control

PF12 PF10 (slo,polsish ol
PF13,

Details of PF10, PF12, and
PF13 Foundations
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6011ST-0211-(01-02)

dJLC 40»)).‘) ‘L‘)B‘é‘)““ QL\]GS sLﬁC«]}‘: aLQ}‘I)“ dawdDd &
snol g
Reference for geometry, elevations, bolts,

embedded items, handrails, insulation, PIT-2
and waterproofing

PIT-2 clsjz 5 gonc i

Formwork and Details of
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6011ST-0403-(01-01)
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Reference for concrete, reinforcement,
formwork, and bar bending and cutting
schedule
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2

Formwork, Sections, and
Reinforcement of PIT-2
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6011ST-0404-(01-05)
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Reference for members, dimensions of the Steel Shed Lavout 6011ST-1421- (01-01) ?
two remaining bays, rails, and bracing y
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Reference design basis for materials, General Notes for Concrete 0000ST-0102-B4
durability, loading, ground conditions, and Masonry — Part 1
and groundwater nry
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Reinforcement, concrete cover, G [ Notes for C ¢ 0000ST-0103-B3 1
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Excavation support system, settlement 0000ST-0104-B3
monitoring, groundwater control, and Gegzzai\gz;?rfoi g;;}[c; ete
reinforcement details y
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) . General Notes for Steel — 0000ST-0105-B3
Loads, steel materials, deformation limits, Part 1
and structural design basis
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Bolts and nuts, welding, fabrication, General Notes for Steel — 0000ST-0106-B1
installation, and inspection Part 2
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Transportation and installation, Gen.eral Notes for Steel — N DGO505BE-DR- 15
tolerances, corrosion protection, and Part 3 0000ST-0107-B2
structural monitoring
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welding details and execution General Notes for Steel — 0000ST-0108-B1 16
requirements Part 4
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. L . LGRHC.60.0 17
General drawing of the existing melting .
tank General drawing
ol oreel LGRHC.60.1 18
Shell of the existing tank Shell o
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Heating tube group
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Heating tube assembly of the existing

tank
e 7 oailig Jol axmio Jsl s eaiiling axio
LGRHC.60.3 20
First cover plate of the existing tank Cover plate part 1
Sils Sl
LGRHC.60.4 21
Connector Connector
23 3P 0aiiligy pgd dsas Jol sise easiligy asxans
LGRHC.60.5 22
Second cover plate of the existing tank Cover plate part 2
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Connecting tube for the Heat transfer oil ) LGRHC.60.6 23
reflux port Heat transfer oil reflux port
connecting tube
Solar (189, (29,5 Jlasl dy)
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&I O ST~
’ ’ il LGRHC.60.7 24
Heat transfer oil outlet connecting tube Heat transfer oil outlet
connecting tube
Sl calaw (895 (69959 Jlail alg) Sl alae sy 5055 Sl 5

LGRHC.60.8 25

Heat transfer oil inlet

Heat transfer oil inlet connecting tube e

sl (b S5 2
: DG0505AD-DR-

— General Process Design 6011CP-0020 26
Description
4k A1 3 Lz logel
B o DGOS0SAD-DR- | _
Process Flow Diagram of the 6011CP-0050
Pitch Fume Treatment
System
28 )
DGO0505AD-DR- 23
T Pitch Dust Pipe Installation 601TCP-0240
Drawing
- g A 22 ot DG0505AD-DR- 29
Pitch Piping Layout 6011CP-0280
5y L S gyl 4t
DGO0505AD-DR- 30
— Pitch Piping Isometric 6011CP-0300
Drawing
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Pitch Piping Isometric
Drawing
e DG0505AD-DR- 1
Liquid Pitch Pipe Fittings 6011CP-0350
b Lo HTM (¢4, Ao b3 yloos
DGO0505AD-DR- 33
High-Temperature HTM Oil 6011CP-0380
Piping Layout
Y Lo HTM ¢4, alg) Lo 515
DGO0505AD-DR- 34
High-Temperature HTM Oil 6011CP-0400
Piping Elevation
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o=l DG0505AD-DR- 35
Low-Temperature HTM Oil URIGIEEAL
Piping Layout
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DGO0505AD-DR- 36
Low-Temperature HTM Qil 6011CP-0430
Piping Elevation
omb Lo HTM 24, g b3 515
DGO0505AD-DR- 37
Low-Temperature HTM Oil 6011CP-0440
Piping Elevation
Uy b oy DGO505AD-DR- 18
Piping Details 6011CP-0450
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DGO0505AD-DR- 39
High-Temperature Oil 6011CP-0500
Supply Piping Isometric
Drawing
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Y Lo ¢
Pt DGOS0SAD-DR- |
High-Temperature Oil 6011CP-0520
Return Piping Isometric
Drawing
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Low-Temperature Oil Supply 6011CP-0550
Piping Isometric Drawing
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Low-Temperature Oil Return
Piping Isometric Drawing
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Notes to Table 4-2

e Drawing No. 1421 (Item 9) is the correct reference drawing for the steel shed structure and the basis for
quantity take-off.

e The PF9 and PF10 foundation drawings (Drawings No. 0211 and 0212) were not used for the project
quantity take-off and are included in the tender documents solely to identify the sensitivity of the
adjacent structures and to address the monitoring and control of the effects of excavation and
dewatering.

e The General Notes, Drawings No. 0102 to 0108, do not directly generate measurable quantities;
however, the requirements for materials, fabrication, welding, painting, compaction, monitoring, and
quality control shall be included in the relevant unit rates.
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4-5. Tenderer’s Approval and Signature

By signing this page, the Tenderer confirms that it has conducted an on-site visit, reviewed the
documents, and accepted the tender basis quantities and the pricing provisions of this appendix.
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Company Stamp and Name and Position of

Date

Signature Authorized Signatory Company Name
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End of Document




