Introduction
Based on this Technical Specification (TS), potential Suppliers shall prepare and submit to the Customer a Technical and Commercial Proposal (TCP) for the supply of technological equipment intended for the modernization of the exit section of the Polymer Coating Line (PCL), including:
· scope of supplied equipment with detailed technical specifications;
· scope of related services, including engineering, supervision of installation, commissioning, start-up, and training/instruction of the Customer’s personnel;
· cost breakdown by equipment supply and services provided by the Supplier;
· other essential commercial terms (transportation, insurance, risks, warranties, etc.).
Development of design documentation in the following scope:
· calculation of design parameters of the existing equipment to identify units requiring modernization;
· basic engineering, including Main Technological Solutions (MTS);
· development of the technological regulations;
· detailed engineering, including all detailed drawings of the modernization units;
· other necessary design documentation in accordance with the legislation of the Republic of Uzbekistan.
All design solutions shall be mandatorily agreed with the Customer.
The Supplier shall take into account that the project will be implemented in an operating production shop, and modernization activities must not negatively affect production performance.

1. Technological Parameters of Existing Equipment
The installed Polymer Coating Line (PCL) was designed and supplied by DANIELI (Italy).
· Design capacity: 300,000 t/year of cold-rolled hot-dip galvanized steel with polymer coating;
· Maximum process speed: 160 m/min.
The product is supplied in coils with the following parameters:
· Strip thickness: 0.30–0.70 mm
· Strip width: 800–1250 mm
· Strip speed in the technological section: 30–160 m/min
· Strip speed at entry and exit sections: 20–210 m/min
· Coil inner diameter: 508 or 610 mm
· Coil outer diameter: 900–1850 mm
· Coil weight: 2.5–15.0 t

2. Characteristics of Raw Materials Used in Production
The base metal (raw material) for polymer-coated steel production is cold-rolled, hot-dip galvanized, skin-passed steel.
Characteristics of the input strip:
· Yield strength: max. 350 N/mm²
· Tensile strength: max. 500 N/mm²
· Strip thickness: 0.30–0.70 mm
· Strip width: 800–1250 mm
Coating materials used for polymer coating production, their designations and thickness ranges are shown in Table 1.
Table 1 – Coating Types and Thickness Ranges
	No.
	Coating Type
	Designation
	Thickness Range (µm)

	1
	Primers: 
– Polyester primer 
– Epoxy primer
	–
	5–25 
5–15

	2
	Top (front) coatings: 
– Polyester coating 
– Polyurethane coating
	PE (SP) 
PUR (PU)
	18–35 
20–40

	3
	Back-side protective coatings: 
– Polyester 
– Epoxy 
– Epoxy-polyester
	PE (SP) 
EP 
EP-SP
	5–18 
5–18 
5–18



3. Main Technical Solutions
To achieve the modernization objectives, the following measures are required:
1. Replacement of two gear motors of tension station No. 6 with higher-capacity units.
Currently installed:
· Gear motor Rossi MR 2I 125 UC2A-42x350, 15 kW, 1500 rpm;
· Gear motor Rossi MR 2I 140 UC2A-48x350, 18.5 kW, 1500 rpm.
2. Replacement of the exit tension recoiler motor with a higher-power motor.
Currently installed motor: ADDA RP01 K3 1REC M101, 110 kW, 985 rpm.
The reducer and drum of the tension recoiler shall also be replaced (complete exit tension recoiler assembly), taking into account increased exit tension and power of the new motor.
The possibility of replacing the unit without modifying the existing exit section structure and foundations shall be considered.
3. Perform calculations and, if required, replace or modernize installed units (gearboxes, pulleys, cables, etc.) of the exit strip accumulator to ensure stability and capability to withstand increased tension.
4. Improve the strip drying system after the final cooling bath to eliminate moisture ingress into the wound coil (additional air blow-off or hot-air drying system).
5. Perform calculations and, if required, replace or modernize the hydraulic system of the exit section of the PCL.
The Supplier shall:
· provide and justify all calculations for the new equipment aimed at increasing exit tension;
· assess and justify the necessity of replacing power cables, frequency converters, power supply systems, etc.;
· implement and verify changes in the automation system;
· provide supervision of installation during modernization.
Alternative technical solutions for increasing exit tension shall be proposed if available.
An option of replacing only the recoiler motor with a higher-capacity unit while keeping the existing reducer and drum shall also be considered.
All supplied equipment must comply with the productivity and speed characteristics of the PCL.
Assembly drawings of installed equipment, as well as layout and detailed drawings of the exit section after modernization, shall be provided to the Customer.
Equipment not explicitly specified in this TS but required for stable operation, implementation of the proposed technology, and achievement of final product properties with minimum costs shall be included in the supply scope.
During preparation of the TCP, the Supplier shall perform equipment layout within the existing PCL line, considering currently installed equipment.
All supplied equipment shall comply with regulatory and technical requirements applicable in the Republic of Uzbekistan.

4. Modernization Objectives and Expected Results
Existing problems:
1. Insufficient strip tension at the recoiler (average 22 N/mm²) does not ensure tight winding of polymer-coated coils with textured coating, leading to coil deformation during storage.
2. Due to low tension, production speed must be reduced to 50–60 m/min, resulting in decreased line productivity.
3. Slight tension increase causes strip slippage at upstream tension stations and increased load on exit section equipment (vertical accumulator, pull rolls, deflector rolls, etc.).
Expected results of modernization:
1. Increase strip tension at the exit section from 22 N/mm² to 100 N/mm² through replacement of units specified in Sections 3.1 and 3.2.
2. Enable production of polymer-coated steel with textured coating without exceeding equipment load limits and increase line capacity by increasing production speed.

5. Requirements for Electrical Equipment and Control System
Electrical equipment shall be modern, reliable, and easy to diagnose and maintain.
It shall be supplied as a complete set for control of all supplied mechanisms.
Installation of electrical equipment, distribution boards, and panels shall be provided in cabinets or with appropriate enclosures in accordance with electrical safety regulations.
The system shall provide:
· operational status monitoring;
· warning signals for deviations from operating modes;
· emergency alarms indicating causes of failures.
Cables and cable support systems shall be heat-resistant and resistant to aggressive environments.
All mechanisms shall be controlled using digital control systems with the possibility of future expansion.
All drives shall be equipped with frequency converters with energy regeneration.

6. Special Equipment Requirements
The Supplier shall guarantee that:
· all supplied equipment complies with industrial, radiation, and nuclear safety requirements;
· equipment is new and manufactured no earlier than 365 calendar days prior to delivery;
· equipment has not been previously used or operated;
· equipment is modern, energy-efficient, and compliant with international quality standards.
The Supplier shall bear full responsibility for compliance with these requirements and shall eliminate any non-compliance at its own expense within the contract price.

7. Completeness Requirements
The equipment supply scope shall comply with the developed design documentation and ensure achievement of design capacity.
Final quantities and nomenclature shall be agreed with the Customer.
The Supplier guarantees that the supplied equipment is of proper quality, complete, and compliant with standards of the country of origin.
Quality shall be confirmed by certificates issued by the Supplier or manufacturer in accordance with international or national standards.
The Supplier guarantees that all equipment, components, construction materials, and consumables included in the contract price are sufficient to modernize the PCL and achieve design parameters.
If additional supplies are required due to non-compliance with design documentation, the Supplier shall provide them within the contract price.
All supplied materials and equipment shall comply with design documentation, state standards, technical specifications, and shall be provided with certificates and technical passports.

8. Operating Cost Requirements
The Supplier shall provide spare parts sufficient for one year of uninterrupted operation after commissioning.
The cost of these spare parts shall be included in the contract price.
The list of supplied materials shall be agreed with the Customer.
All technical fluids, consumables, and spare parts required for commissioning and start-up shall be supplied at the Supplier’s expense within the contract price.

9. Warranty and Post-Warranty Service Requirements
The warranty period for each item shall be not less than 12 months from commissioning and signing of the acceptance certificate.
During the warranty period, the Supplier shall eliminate any defects and, if necessary, replace defective equipment with new equipment at its own expense
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