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The image shown shows the general layout of the pilot fiber production plant.
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(Pilot Fiber Production Workshop General Layout).
The facility is a complex industrial space divided into functional zones for the entire production cycle.

1. Main characteristics of the object
A. Facility type: Pilot Workshop.

B. Main purpose — Production of continuous basalt fiber (Basalt Batch Furnace).
C. Number of floors - Two-story building with additional levels for equipment.

a. 1st floor - Laboratory and auxiliary rooms.

b. 2nd floor - Office premises.

2. Functional zoning (1st floor plan)
The facility is divided into several key zones that support the technological process -
A. Production module (Fiber production module) - The central part, including

a. Melting Furnaces - Standard furnace and optional Basalt Batch Furnace.
b. Supply systems - Basalt loading, gas and air supply, cooling system.
c. Winding Machines - For forming finished fiber.
B. Preparation and storage area - Room for preparation and storage of sizing materials.
C. Warehouse area - For storing raw materials and finished products.
D. Technological lines - Sections with a dryer (Dryer), twisting equipment (Twisting Equipment) and rewinding equipment (Rewind Equipment).
E. Technical rooms - Compressor room, transformer room, reserve rooms.
F. External platform - Accommodation for chillers, pumping station and exhaust fans.

3. Technical parameters of the building
A. Construction - Steel frame (Steel structure).

B. Dimensions - The total length of the main part of the workshop is about 66 meters , width - 30 meters .



C. Elevation marks -
a. Roof of the main building - +8.000 .
b. High part (office block/mechanical workshop) - up to +12,000 .
c. Level overlaps - +3.000 , +6.000 .

4. Auxiliary blocks
A. Administrative and household block - On one side there is a laboratory and auxiliary premises, on the other - mechanical workshops and offices.

B. Engineering systems - Dedicated areas are provided for the aspiration system (Exhaust Fan) and media preparation (Gas+Air, Cooling).

This project is a standard solution for local basalt fiber production, ensuring compact placement of all stages - from stone melting to winding and finishing of
threads.

II. The design costs for a basalt fiber pilot plant in Saudi Arabia depend on the complexity of the process line and the qualifications of the
consultants hired. Based on current market data for 2025—2026 , the main costs for the design phase (Engineering & Design) are distributed as
follows:

1. The share of design in the total budget
The cost of engineering and design for such industrial facilities typically amounts to 10—20% of the total capital expenditure (CAPEX) for construction and
equipment.

2. Cost of design organizations' services
A. Basic design (FEED - Front-End Engineering Design) - For a plant of this type (with an area of about 2000 m2, based on the dimensions of 66x30 m
in the diagram), the development of the technological part and basic specifications can cost from $200,000 to $500,000 and more, depending on the
participation of international experts.

B. Detailed design - Includes architectural design, steel structure, MEP (mechanical, electrical, and plumbing systems). In Saudi Arabia, design costs are
often linked to the area.

a. Design of standard industrial buildings - SAR 100-300 ($27-80) per m2.

b. Given the complexity (high furnace temperatures, cooling systems, gas supply), the rate for this facility will be at the upper limit or higher.



3. Salaries of specialized specialists in KSA (2026)
If you are planning to hire a full-time team of designers-
a) Design Engineer / Manufacturing Engineer - The average base salary is around SAR 48,000 per year ($12,800), but for highly skilled individuals
with experience in composites it reaches SAR 151,000 ($40,000) and above.

b) Consulting Engineer - Average monthly salary is SAR 6,250 - 8,900 .

4. Additional costs for approval
A. Licensing and Permits - Registering an industrial enterprise and obtaining permits from organizations such as MODON or Royal Commission can
cost between SAR 15,000 and SAR 30,000 ($4,000 - $8,000).

B. Environmental assessment - Mandatory for production facilities with melting furnaces, the cost depends on the volume of emissions.

5. Design Cost Summary (Estimate)-

Expense item Approximate cost (USD)
Front End Engineering Design (FEED) $150,000 — $350,000
Architectural and construction design $80,000 — $150,000
Engineering Design (MEP) $50,000 — $100,000
Coordination and environmental audit $10,000 — $25,000
Total (approximately) $290,000 — $625,000

* Using ready-made solutions from state parks (for example, MODON offers ready-made workshops with an area of 700-1500 m2) can significantly reduce
the costs of designing the building itself, leaving costs only for the technological equipment piping?



III. For continuous basalt fiber (CBF) production, energy costs are a major part of OPEX (operating costs), as the furnaces must maintain the melting
temperature of the stone at around 1450-1500°C 24/7.

In Saudi Arabia, industrial tariffs are state-regulated and remain among the most competitive in the world, although they are gradually being revised as part
of a reform program.

1. Electricity
A plant like the one shown in the diagram requires electricity to operate cooling systems (chillers), winding machines, compressors, and lighting. If electric
furnaces (direct-fired platinum-rhodium feeders) are used, consumption will be significantly higher.

a) Industrial tariff: is approximately 0.18 SAR ($0.048) per kWh .

b) A special feature is that the tariff is fixed for most industrial zones, which allows for accurate cost forecasting.

2. Natural Gas
The diagram shows the Burners Power Supply (Gas+Air) system , which uses gas burners to heat the basalt in the kiln. This is the most economical option for
Saudi Arabia.

a) At the beginning of 2024, Saudi Arabia (Saudi Aramco) increased natural gas prices for industry to $1.25 per million BTU (MMBtu).

b) Even after the increase, the price remains 3-5 times lower than in Europe or China, which gives basalt producers in the KSA a colossal cost advantage.

3. Water supply
Fiber production requires water for cooling systems and preparing sizing materials (Sizing materials in the diagram).
a) For industrial use, the price is around SAR 6 ($1.6) per cubic meter.

b) KSA encourages the use of recirculating water supply systems (chillers and a pumping station are shown on the plan), which minimizes costs.

4. Comparison of cost structure (approximately)

Expense item Share in cost (World) Cost Share (KSA)
Energy (Gas + Light) 35—45% 15—20%

Raw materials (Basalt) 5-10% 5-10%

Labor (Wages) 15—20% 20—-25%



Other (Logistics, chemistry) 25-35%

*The main advantage of launching such a plant in Saudi Arabia is the low cost of smelting .

45—50%

**Due to cheap gas, the cost of 1 kg of basalt fiber here can be 30—40% lower than in countries without their own cheap energy resources.
***To access these gas prices, the project must be approved by the KSA Ministry of Energy and receive a "Gas Allocation" , which requires a detailed business

plan.

IVv. Below is a summary cost estimate (SCE) for the construction of a pilot plant for the production of continuous basalt fiber in Saudi Arabia based

on the provided layout (area ~2000 m2).

1. The calculation is made in US dollars (USD) at 2025 prices .
Consolidated cost estimate (CCE)

Item No. Name of chapters, works and costs

1 Site preparation and engineering
2 Main production facilities

3 Auxiliary facilities

4 Energy and MEP

5 Technological equipment

6 Equipment transport and logistics
7 Design and survey work

Cost (USD)

$350,000

$1,000,000

$450,000

$850,000

$2,800,000

$250,000

$420,000

Notes

Site, connection to networks (gas, water, electricity)
Workshop (66x30 m), furnace foundations, clean areas

Offices (2nd floor), laboratory, warehouse, mechanical
workshop

Transformer, chillers, gas distribution
Furnace, winders, dryers, platinum feeders
Shipping from China/Europe/Russia and customs

FEED, architecture, permissions (Civil Defense)



8 Supervised installation and commissioning
Total Total Base CAPEX
9 Unforeseen expenses (25%)

TOTAL TOTAL TO BE FINANCED

2. Detailing of key articles
2. 1. Technological equipment ($2.8 million)
This is the most critical part. It includes-

$280,000

$7,300,000

$1,825,000

$9,125,000

a) Melting module - Furnace with lining and gas-air mixing system.

Staff training, launch of the first line
~27.4 million Saudi riyals
Reserve for price increases, changes in the project

~34.2 million Saudi riyals

b) Spinning equipment - Platinum-rhodium spinneret feeders (the most expensive part, the price depends on the current price of precious metals on the

exchange in 2026).

¢) Finishing line - Lubricating rollers, winding machines, drying cabinets and rewinding system.

2.2. Engineering systems and MEP ($850 thousand)

a) Given the Saudi Arabian climate, the costs of chiller units and industrial ventilation (Exhaust Fans in the diagram) are 15-20% higher than the global
average. The systems must operate at ambient temperatures up to +50°C, ensuring stable fiber cooling.

2.3. Unforeseen expenses (25% - $1.825 million)

25% reserve is justified for Saudi Arabia for the following reasons:

a) Steel and Concrete Price Volatility - The KSA market is overloaded with megaprojects, causing a shortage of materials.

b) Civil Defense Specific Requirements - Fire safety requirements for open flame and gas plants may require additional fire suppression systems not

included in the basic plan.

c) Exchange rate risks - Although the rial is pegged to the dollar, imported equipment from other zones may become more expensive.

Taking into account all reserves, the launch of the facility will require approximately $9.1 million .

Moreover, the availability of domestic basalt and cheap gas in the Kingdom allows us to expect the project to pay for itself within 4—6 years at full capacity.



V. Below is an updated consolidated cost estimate (CCE), which includes the costs of attracting personnel (expatriates) - a team of 15-18 specialists
(engineers, technicians and skilled workers) to ensure a 24-hour production cycle for continuous basalt fiber.

1. Consolidated cost estimate (2025)
All amounts are in US dollars (USD). The exchange rate is fixed: 1 USD = 3.75 SAR.

Item No. Name of chapters, works and costs Amount (USD) Notes

1 Preparation and construction (Civil) $2,250,000 Workshop, foundations, offices and laboratory
2 Engineering systems and MEP $850,000 Gas, chillers, ventilation, substation

3 Technological equipment $2,800,000 Furnace, spinneret feeders, winding

4 Design and approvals $420,000 FEED, licenses, permits (Civil Defense)

5 Logistics and commissioning $530,000 Delivery, installation and personnel training

6 Expat Payroll (team of 15-18 people) $1,266,000 Annual budget (details below)

Total Direct costs (Base CAPEX + 1 year OPEX staff) $8,116,000

7 Unforeseen expenses (25%) $2,029,000 Reserve for price volatility and changes
TOTAL TOTAL TO BE FINANCED $10,145,000 ~38 million Saudi riyals

2, Detailed breakdown of personnel costs (Expats, 15-18 people)
For high-tech manufacturing in Saudi Arabia in 2026, the average annual cost per expatriate includes a basic salary (tax-free), housing allowance,
transportation, and insurance.

Personnel category Quantity  Average income/month (USD) Total for the year (USD)



Leading process engineers 3 $8,500 — $12,000 $360,000

Shift Engineers/Technicians 6 $5,500 — $7,500 $468,000
Highly skilled workers 9 $3,500 — $4,500 $438,000
TOTAL FOT (1 year) 15-18 $1,266,000

3. Important nuances regarding personnel -
a) Housing and transport - housing allowance (usually 25% of basic salary or 3 months' salary) or provide housing.

b) Health insurance is mandatory for all expats and their families to renew their residence permit (Igama).

¢) Saudization (Nitaqat) — despite the need for expatriates, the project must adhere to local hiring quotas. In high-tech manufacturing, the requirements
may be more relaxed, but this requires approval from the Ministry of Human Resources.

* Taking into account a 25% reserve and key personnel costs, the project requires approximately $10.1 million to launch and run for the first year.
VI. To update the calculation for February 2026, it is necessary to take into account two critical factors specific to the Saudi Arabian market: inflation
in the construction sector (driven by the Vision 2030 megaprojects) and volatility in industrial equipment prices .

Below is a verified summary calculation that takes into account cumulative inflation and includes a 25% reserve for unforeseen expenses.
1. Consolidated cost calculation (2026 forecast) Currency - USD. Facility area ~2000 m2.

Item Cost item Base cost (2024-25) Inflation Amendment Total adjusted for
No. (2026) inflation (USD)

1 Design and Research $420,000 +5% $441,000

2 Construction (Civil Works) $1,900,000 +12%* $2,128,000

3 Engineering systems (MEP) $850,000 +8% $918,000



4 Technological equipment $2,800,000

5 Logistics and Customs $250,000
6 Expat Payroll (18 people/year) $1,266,000
7 Commissioning and Training $280,000
A TOTAL DIRECT COSTS

B Unforeseen expenses (25%)

WITH TOTAL (CONSOLIDATED BUDGET)

* High inflation in KSA construction is due to a shortage of qualified contractors and materials due to the NEOM and Red Sea projects.
** Possible fluctuations in precious metal prices (platinum/rhodium) for die feeders are taken into account.

2. Analysis of inflation and unexpected risks (Why 25% is included)
A. Construction inflation in Saudi Arabia (10-15%) — Saudi Arabia is currently the largest construction site in the world. This leads to contractors revising
their estimates every six months. The estimate is $2.1 million per building, which equates to a price of approximately $1,060 per square meter (a high

standard for industrial buildings).

+7%**

+10%

+6%

+5%

$2,996,000
$275,000
$1,342,000
$294,000
$8,394,000

$2,098,500

$10,492,500

B. Energy connections: Basalt production requires specific gas and electrical capacities. A 25% reserve covers the costs of the "last mile"—connecting utilities,

which in remote industrial zones can be more expensive than planned.

C. Civil Defense (Fire Safety) Certification - In Saudi Arabia, requirements for facilities with furnaces are extremely strict. This provision covers any

additional requirements for automatic fire extinguishing and smoke removal systems that may arise during the audit.

D. Expat Payroll: Competition for technical specialists in the Kingdom of Saudi Arabia will peak in 2026. The $1.34 million figure includes not only salaries

but also relocation packages, which increase in price along with rent.

3. Final financial indicator

To launch a pilot plant, taking into account the annual salary fund for key specialists and a full financial buffer, we need to target $10.5 million .
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To optimize this budget in Saudi Arabia, it is recommended to apply to SIDF (Saudi Industrial Development Fund) ?
If a project is approved as "innovative and strategic," can you receive a loan to cover up to 75% of this amount at a minimum interest rate?

VII.  To implement the pilot production of continuous basalt fiber according to the presented scheme (Pilot Fiber Production Workshop), a detailed
list of equipment with an estimated cost of 202.5 years is provided below .

Prices are for a complete set of industrial-grade equipment (high automation, platinum-rhodium components).

1. Raw material and charge preparation section

Position name Quantity Characteristics Cost (USD)
Basalt crushing and washing system 1 set Vibrating screens, magnetic separator, washing $85,000
Storage and dosing bins (Basalt Loading) 2 units Load cells, screw feeders $45,000
Batch Mixer 1 unit Intensive mixing of components $30,000
Total for the section $160,000

2. Melting and molding unit (The heart of the plant)

Position name Quantity Characteristics Cost (USD)
Gas-fired furnace (Basalt Batch Furnace) 1 unit Recuperative, lining (chrome-zirconium) $450,000
Bushings 4-6 units Pt/Rh Alloy (Platinum/Rhodium), 400-800 holes $1,200,000%
Heating control system (Thyristor) 1 set Highly accurate temperature control (+0.5°C) $95,000
Sizing unit 1 unit Roller type chemical circulation system $55,000
Total for the section $1,800,000

*The price is critically dependent on the exchange value of platinum and rhodium in 2026.

3. Winding and finishing equipment
Position name Quantity  Characteristics Cost (USD)
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Winding machines
Tunnel dryer
Rewind Equipment
Twisting equipment

Total for the section

4. General plant engineering systems (Utilities)

Position name

Chiller station (Chiller + Pump Station)
Compressor station (Air Compressor)
Gas treatment system (Gas+Air Supply)
Exhaust Fan

Total for the section:

4. Laboratory and control equipment

Position name

Quality control laboratory kit

4 units Precision winding, inverter control.
1 unit Electric/gas, conveyor
2 units Formation of marketable bobbins
1 set For the production of basalt threads
Quantity Characteristics
1 set Cooling capacity >150 kW
1 unit Screw compressor with dryer
1 set Mixing stations, leak detectors
1 set Heat-resistant design, filtration
Quantity Characteristics Cost (USD)
Tensile testing machines,
1lab. microscopes, annealing $116,000
furnaces

$280,000

$120,000

$75,000

$110,000

$585,000

Cost (USD)
$145,000
$65,000
$80,000
$45,000

$335,000
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5. Equipment Summary

Raw material preparation - $160,000
Melting and molding - $1,800,000
Winding and finishing - $585,000
Engineering systems - $335,000
Laboratory - $116,000

TOTAL EQUIPMENT (Base) - $2,996,000

@ @ = U 0o =% »

Unforeseen equipment costs (25%) - $749,000
(2-year reserve for precious metal price fluctuations, additional automation, and spare parts)

H. TOTAL INCLUDING RESERVE - $3,745,000

*In 2026, the cost of die feeders (item 2) could account for up to 50% of the total equipment budget due to rhodium price volatility . Is it recommended to

consider leasing precious metals from Saudi Arabian banks (e.g., SNB or Al Rajhi) to reduce the one-time CAPEX?

VIII. Belowis a detailed Project Milestone Schedule for 2026—2027. The schedule is tailored to the specifics of Saudi Arabia (MODON and Civil
Defense approval deadlines) and includes a 33% reserve for unforeseen delays (logistics, customs, commissioning).

1. Project implementation schedule (2026—2027)

Project stage Duration (basic) Reserve (33%)  Final deadline Completion date (forecast)
1. Design (FEED + Detailed Design) 3 months 1 month 4 months June 2026

2. Obtaining permits (MODON, Civil Defense) 2 months 0.7 months 2.7 months September 2026

3. Building construction (Civil Works) 6 months 2 months 8 months May 2027
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4. Equipment manufacturing and logistics 5 months 1.6 months 6.6 months April 2027*

5. Installation of engineering systems (MEP) 2 months 0.7 months 2.7 months July 2027

6. Supervision of equipment installation 2 months 0.7 months 2.7 months October 2027
7. Commissioning and training (Hot Run) 1.5 months 0.5 months 2 months December 2027
TOTAL BEFORE LAUNCH 16.5 months 5.5 months 22 months December 2027

¥Stage 4 is ongoing in parallel with construction (Stage 3).

2. Detailed description of critical stages taking into account the 33% reserve:
Stage 1-2
Design and legalization (February — September 2026)
A. Development of the technological part (taking into account your drawings), adaptation to KSA standards (SBC - Saudi Building Code).

B. Reserve (33%) - Included in the Civil Defense amendments (998) . If fire safety requirements for furnaces are tightened, redesigning fire suppression
systems will be necessary.

Stage 3-4
Construction and procurement (October 2026 — May 2027)
A. Construction of a steel frame, pouring of foundations for the furnace, ordering of bushing feeders (Pt/Rh).

B. Reserve (33%) - In 2026, Saudi Arabia's logistics ports (Jeddah and Dammam) are expected to experience peak loads. A two-month reserve is
necessary to cover equipment delays at customs.

Stage 5-6
Installation and piping (June 2027 — October 2027)
A. Installation of chillers, gas supply to burners, installation of winding machines.

B. Reserve (33%) - This is due to difficulties in securing MEP (Mechanical, Electrical, and Plumbing) subcontractors. During the summer months, the
KSA has a "Midday Work Ban," which may slow down the construction process.

Stage 7
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Commissioning and start-up, first line (November — December 2027)
A. Heating up the oven (getting into operating mode takes up to 2 weeks), setting up the spinnerets, obtaining the first fiber sample.

B. Reserve (33%) - Necessary for fine-tuning the lubricants to the local climate and training local technicians by expats.

3. Final time estimate
Taking into account all reserves (33%), the realistic turnkey production launch date is 22 months from the start of design work. In an optimistic scenario
(without customs delays and quick approvals), the plant could be operational in 16-17 months (by the summer of 2027).

Below are 3D models of the pilot production facility, warehouse facilities, and a 3D model of the pilot furnace.
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