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Specyfication of the subject of the contract
Attachment No. 1 to the Request for Proposal
No. 2024-18124-207444 z 12/2024


Subject of the Contract
Delivery, commissioning, and implementation of an automated. The system consists of a "an automated system for sustainable concrete production (1 set)”, equipped with a system for locating and delivering concrete using rail trolleys.
As part of the project, the contractor will deliver, integrate, and implement the sustainable concrete production system, which includes:
· Design and layout for the central concrete production hub, including a system for monitoring concrete delivery locations.
· Delivery and installation of:
· The central batching plant.
· Rail trolleys with supporting structures on which power collectors, radio controllers, control boxes, and limit switches will be installed.
· Preparation of as-built documentation.
· Participation in acceptance tests.
· Handover of the equipment for operation.
· Training of authorized personnel on the use of the equipment in compliance with safety requirements and standards.

Technical Parameters of the Central Batching Plant with Rail Trolley and Steel Fiber Feeder, Including Aggregate, Dust Fraction Recycler, and Closed Water Cycle (1 Set)

1. Main Aggregate Hopper:
1. Construction made of structural steel, e.g., ST232, ST275, ST355. 
1. Roller shafts and pins made of carbon steel, e.g., 42CrMo4. 
1. Hopper capacity: 22–26 m³. 
1. Quantity: 1 unit. 
1. Vibrator: minimum 1 unit. 
1. Sensor indicating the end of aggregate feeding. 
1. Conveyor length and width must be precisely described in the layout. 
1. Conveyor belt must be equipped with a roof to protect against weather conditions. 
1. Corrosion protection coating class: minimum C3, compliant with PN-EN ISO 12944-5. 
1. Hot-dip galvanizing compliant with PN-EN 1461. 
1. Execution class EXC2 according to PN-EN 1090 standard. 
1. Safety fence around hazardous areas. 
1. Removable and replaceable grid under the aggregate hopper. 
1. Sensors monitoring the aggregate level.

2. Tower Structure and Aggregate Dosing 
2. Construction made of structural steel, e.g., ST232, ST275, ST355, or concrete beams. 
2. The tower structure should be built on 5 levels: 
1. Level 1: Maintenance platform for discharge hoppers (concrete bins). 
1. Level 2: Mixers with maintenance platforms. 
1. Level 3: Aggregate and cement weighing and dosing system. 
1. Level 4: Access to aggregate hoppers and sensors for equipment maintenance.
1.  Level 5: Equipment for transporting and loading aggregates. 
2. Hopper capacity: 60 m³. 
2. Quantity: 4 units. 
2. Main transport conveyors equipped with scrapers, minimum width of 500 mm. 
2. Conveyors must have galvanized rollers.
2. Conveyor drives must feature soft start. 
2. Aggregate weight capacity: 2–3 m³. 
2. Automatic concrete hopper must have a geometric capacity of 3 m³ and dosing capacity of no less than 2 m³. The trolley must have wear-resistant tires, e.g., Vulkollan. 

3. Cement Dosing 
3. Use of two silos with a capacity of 65 m³ each, equipped with sensors: 
0. Maximum level detectors. 
0. Overpressure valves. 
0. Manual valve at the discharge gate with a safety cut-off valve. 
0. Cement level sensors.
3. Cement delivery via a conveyor, with the exact length detailed in the layout upon order. Current assumptions: two screw conveyors and two reversible conveyors with a diameter of 219 mm. 
3. Load capacity: 1,000 kg. 
3. Cement weighing hopper: round shape, equipped with a filter. 
3. Discharge via a screw conveyor with a diameter of approximately 323 mm. 
3. Corrosion protection coating class: minimum C3 per PN-EN ISO 12944-5 or stainless steel. 
3. Hot-dip galvanizing per PN-EN 1461. 

4. Water Dosing 
4. Automatic inlet and outlet water valves. 
4. The system must have two dosing methods (by weight and meter). 
4. Minimum weight capacity: 400 kg per mixer. 
4. Final water dosing will be calculated using a moisture probe. 
4. Corrosion protection coating class: minimum C3 per PN-EN ISO 12944-5 or stainless steel. 
4. Hot-dip galvanizing per PN-EN 1461. 



5. Additive Dosing 
5. Automatic inlet and outlet valves. 
5. Two weighing hoppers of approximately 30 liters per mixer. 
5. Automatic dosing of additives based on predefined recipes. 
5. Corrosion protection coating class: minimum C3 per PN-EN ISO 12944-5 or stainless steel. 
5. Construction from stainless steel. The hopper must have a round shape. 

6. Concrete Mixer 
6. One planetary mixer with 2 mixing stars and 6 mixing blades.
6. Constructed from structural steel, e.g., ST232, ST275, ST355. 
6. Electric motor connected to the gearbox via a hydro-drive system. 
6. Liner hardness: HB450–HB500. 
6. Wall coating hardness: HB400–HB450. 
6. Shafts, rollers, gears made from alloy or carbon steel, e.g., 42CrMo4, NiCrMo5. 
6. Mixer volume: 3,000 liters. 
6. Concrete capacity: 2,000 liters. 
6. Automatic dosing of additives based on predefined recipes. 
6. Corrosion protection coating class: minimum C3 per PN-EN ISO 12944-5 or stainless steel. 
6. The mixer must have: Lock-out-tag keyhole. Space for a moisture probe. High-pressure washing head. 

7. Washing and Recycling System 
7. High-pressure washing system: 
0. Must support manual and automatic washing: 
0. Planetary mixers with a capacity of 2,000 liters. 
0. Concrete hoppers with a capacity of 2,000 liters. 
0. High-pressure pump: power not less than 25 kW, motor class IEC3.
0. Maximum pump pressure: not less than 120 Bar. 
0. Maximum operating pressure: not less than 80 Bar. 
0. Water flow rate: not less than 120 liters/min. 
0. The high-pressure washing system must include: 
2. Electric equipment for both automatic and manual washing. 
2. Integration with batching plant tower software. 
2. Pipes and hoses for manual and automatic washing. 
2. Automatic retractable arms for washing skip buckets. 

7. Water Recovery System: 
1. A maintenance platform must be installed at the automatic concrete hopper level to allow operators to perform service and cleaning tasks. 
1. Platform material: hot-dip galvanized steel. 
1. Access stairs and protective railings must be installed. 
1. A recovery gutter for wash water must be installed to collect and direct water to the recycling system. 
7. Recycling System: 
2. Type: screw-type. 
2. Motor power: not less than 5.5 kW, IEC3 category. 
2. Maximum recycling capacity: up to 20 m³/h of liquid concrete. 
2. Maximum aggregate size: 40 mm. 
2. Hopper. 
2. Screw with anti-adhesion and wear-resistant coating. 
2. Outlet pipe for liquid waste to a side tank. 
2. Emergency pipe for discharge at maximum level. 

7.  Retention Tank with Mixer Specifications: 
3. Electric motor: power not less than 4 kW, IEC3 category. 
3. Total internal tank volume: not less than 5 m³. 
3. Operational tank capacity: not less than 4 m³. 
3. Tank material: hot-dip galvanized steel. 
3. Minimum and maximum water level sensors. 
3. Pinch valve for clean water inlet. 

7. Water Pumping System: 
4. Two electric water pumps for delivering recycled water to the mixer weighing scales. 
4. 7.5.2. Pump power: not less than 4 kW each, IEC3 category. 

8. Steel Fiber Dosing 
8. The unit must dose steel fibers into two mixers. 
8. Minimum steel fiber quantity: 5 kg/m³. 
8. Maximum steel fiber quantity: 40 kg/m³. 
8. Dosing aided by vibration. 
8. Internal volume: over 1,600 liters. 
8. Storage capacity: over 500 kg. 
8. Batch system based on weight. 
8. Integration with SCADA system. 

9. Aggregate Loading by vertical bucket elevator
9. The system must utilize 16 existing aggregate bins. 
9. Loading devices: must include a conveyor belt 600 mm wide and long enough to deliver aggregates from the existing belt with a capacity of at least 100 m³/h. 
9. One vertical bucket elevator with the following parameters: 
2. Aggregate loading height: 24.5 m. 
2. Capacity: over 100 m³/h. 
2. Belt width: 500 mm. 
9. One conveyor from the vertical bucket elevator to the distributor with specifications similar to the belt loader. 
9. One distributor belt with specifications similar to the belt loader. 
9. Sensors ensuring proper continuous and maximum level measurements. 
1. Video Surveillance System
10. Four color cameras: must be installed at the plant for monitoring. Cameras must automatically switch to infrared mode when lighting is insufficient. 
10. 10.2. One monitor: must be installed in the control room. 

1. Chain Hoist for Maintenance
11. Location: Installed under the aggregate storage roof (highest level). 
11. Type: Chain hoist. 
11. Safe working load: 1 ton. 
11. Lifting height: 24 m. 
11. Control: Operated via a push-button panel and cable line. Operator platforms with handrails: 
4. At the loading level. 
4. At the dosing level. 
4. At the mixer level. 

12. Concrete Delivery to Hall 2 
12. One automatic concrete hopper with the following features: 
0. Capacity: 5 tons/cycle. 
0. Internal volume: 3,000 liters. 
0. Concrete capacity: 2,000 liters. 
0. Round-shaped hopper. 
0. Hopper speed: 
4. Speed 1: 40 m/min. 
4. Speed 2: 180 m/min. 
0. Drive wheels made of material similar to Vulcollan. 
0. Hopper turning radius: approximately 3 m. 
12. Visualization of hopper location in the SCADA system. 
12. Rail guideways approximately 290 m long. 
12. Concrete unloading station. 10.5. Hopper loading station.

13. Horizontal Batching Plant in Hall 1 Forming the Central Batching Plant:
13. Primary Aggregate Hopper with the Following Features: 
0. Hopper for aggregate loading with parameters: 20 m³. 
0. Removable internal lining. 
0. Belt feeder: width 600 mm. 
0. Belt feeder length: not less than 3 m. 
0. Belt extraction capacity: not less than 100 m³/h. 
0. Concrete loading ramp to be built by the buyer. 

13. One Long Conveyor Belt with the Following Specifications: 
1. Width: 600 mm. 
1. Length sufficient to transport aggregates from the primary hopper to the distributor. 
1. Capacity: not less than 100 m³/h. 
1. Belt inclination: no more than 19°. 

13. One Distributing Conveyor with the Following Specifications: 
2. Width: 600 mm. 
2. Length sufficient to transport aggregates to 5 bins (chambers). 
2. Capacity: not less than 100 m³/h. 
2. Electrical system and control software for 5 emergency level sensors. 

13. Aggregate Storage: 
3. Aggregate storage group: 5 x 30 = 150 m³. 
3. Number of aggregate types: 5; capacity of each bin: 30 m³. 
3. Total storage capacity: 150 m³. 
3. Steel construction fully hot-dip galvanized. 



13. Aggregate Dosing: 
4. Aggregate extraction via double pneumatic gates, 2 gates per bin, with 2 independent double-acting actuators per bin. 
4. Weighing realized by a belt scale. 
4. Total geometric volume for water: not less than 3 m³. 
4. Batch capacity: not less than 2 m³. 
4. One weighing belt: Width: 800 mm. Length sufficient to deliver aggregates to the loading skip. Capacity: not less than 160 m³/h. 

13. Cement Storage: 
5. One cement silo with a capacity of 55 m³. 
5. Cement silos equipped with: Fluidizing devices with pneumatic nozzles. 
5. Filters with replaceable cartridges. 
5. Maximum level sensors. 
5. Overpressure safety valve. 
5. Manual opening/closing valve at the outlet. 
5. Set of extended loading pipes to +1.5 m from ground level. 
5. Cement transport via an extraction screw with a diameter of approximately 220 mm. 

13. Cement Dosing: 
6. One weighing scale made of stainless steel. 
6. Capacity: 600 kg. 
6. Cement discharge from the scale using a butterfly valve. 

13. Water Dosing: 
7. Mixer equipped with a water dosing system controlled by an electromagnetic meter. 
7. Water meter equipped with an auxiliary output for testing. 

13. Additive Dosing: 
8. Additive dosing system equipped with electric pumps. 
8. One weighing scale made of stainless steel. 
8. Capacity: 40 kg each. 
8. Additive scale must have a round shape. 

13. Mixer: 
9. One planetary mixer with the following specifications: 
0. Internal volume: 2,250 liters. 
0. Concrete output: 1,500 liters. 
0. Number of mixing stars: at least 1. 
0. Number of mixing blades: at least 3. 
0. Number of outlet gates: 1 (front). 
0. Connection between motor and gearbox via a Hydro-drive coupling system. 
0. Bottom liners: hardness HB 450–500. 
0. Wall liners: hardness HB 400–450. 
0. Mixer platform: Made of hot-dip galvanized steel with a non-slip surface, including protective railings and access stairs. 
0. The mixer should include: 
9. One air filter. 
9. One Lock-out-Tag-out safety key. 
9. One discharge funnel (front). 
9. One protective cover for the discharge funnel. 
9. One opening for a moisture probe. 
9. High-pressure washing head. 

13. Skip for the Mixer: 
10. Capacity: 2,500 liters. 
10. Electric motor: High-efficiency, minimum IEC3 standard. 
10. Skip rails: at least 7 meters long. 
10. Limit switches for positions: loading, standby, unloading, and emergency.

14. Concrete Delivery to Hall 1 
14. One rail trolley with a concrete container with the following features: 
0. Capacity: 3,500 kg/cycle. 
0. Total volume: 2,250 liters. 
0. Concrete capacity: 1,500 liters. 
0. Bucket shape: square. 
0. Discharge type: bottom outlet. 
0. Transport speed: 20 m/min. 
0. Wheels: Four steel guiding wheels and two wheels driven by an electric motor of energy class IEC3.

15. Horizontal Batching Plant in Hall 4 Forming the Central Batching Plant 
15. Aggregate Storage: 
0. Aggregate storage group: 5 x 25 = 125 m³. 
0. Number of aggregate types: 5. 
0. Capacity of each bin: 25 m³. 
0. Total storage capacity: 125 m³. 
0. Steel construction fully hot-dip galvanized. 
0. Aggregate bins equipped with an inlet collar for heating. 

15. Aggregate Dosing: 
1. Aggregate extraction via double pneumatic gates. 
1. Two independent double-acting actuators for each bin. 
1. Weighing performed using a belt scale. 
1. Belt dimensions: width 800 mm. 
1. Length sufficient to deliver aggregates to the loading skip. 
1. Capacity: not less than 160 m³/h. 
1. Total geometric volume for water: not less than 3 m³. 
1. Batch capacity: not less than 2 m³. 
1. Adaptation for aggregate heating: 
8. Inlet pipes for blowers with distribution plates in aggregate bins (2 per bin) with DIN connection flange, hot-dip galvanized. 

15. Cement Storage: 
2. Two cement silos with a capacity of 55 m³ each (total capacity: 110 m³). 
2. Silos equipped with: 
1. Fluidizing devices with pneumatic nozzles. 
1. Filters with replaceable cartridges. 
1. Maximum level sensors. 
1. Overpressure safety valve. 
1. Manual opening/closing valve at the outlet. Extended loading pipes reaching +1.5 m above ground level. 

15. Cement Transport and Dosing: 
3. Two extraction screws with a diameter of approximately 220 mm. 
3. Cement dosing: 
1. One weighing scale made of stainless steel. 
1. Capacity: 1,000 kg. 
1. Cement discharge via a screw with a diameter of at least 273 mm. 
1. Scale equipped with a filter. 13.5. 

15. Water Dosing: 
4. Mixer equipped with two water dosing systems: 
0. First system: weight-based dosing (stainless steel scale, capacity: 40 kg, round shape). 
0. Second system: electromagnetic water meter dosing. 
4. Water meter equipped with an auxiliary output for testing. 

15. Additive Storage and Dosing: 
5. Space for three additive tanks (provided by the buyer). 
5. Additive dosing system equipped with electric pumps. 
5. One weighing scale made of stainless steel. 
5. Capacity: 40 kg. 
5. Scale with a round shape. 



15. Mixer: 
6. One planetary mixer with the following features: 
0. Internal volume: 3,000 liters. 
0. Concrete output: 2,000 liters. 
0. Number of mixing stars: at least 2. 
0. Number of mixing blades: at least 6. 
0. Number of outlet gates: 2 (each rotating 180°). 
0. Electric motor power: at least 90 kW. 
0. Connection between motor and gearbox via a Hydro-drive coupling system. 
0. Bottom liners: hardness HB 450–500. 
0. Wall liners: hardness HB 400–450. 
0. One air filter. 
0. One Lock-out-Tag-out safety key. 
0. Two discharge funnels (each rotating 180°). 
0. Two protective covers for discharge funnels. 
0. Opening for a moisture probe. 
0. High-pressure washing head. 

15. Skip for the Mixer: 
7. Capacity: 3,400 liters. 
7. Electric motor power: at least 18.5 kW, IEC3 energy efficiency class. 
7. Skip rails: at least 5 meters long. 
7. Limit switches for positions: loading, standby, unloading, and emergency. 

15. Mixer Platform: 
8. Made of hot-dip galvanized steel. 
8. Service platform with a non-slip surface. 
8. Includes protective railings, access stairs, and a platform for cleaning the automatic concrete hopper.

16. Concrete Delivery to Hangar 4 
16. One Flying Bucket with the Following Specifications: 
0. Capacity: 5,000 kg/cycle. 
0. Total volume: 3,000 liters. 
0. Concrete capacity: 2,000 liters. 
0. Bucket shape: square. 
0. Hydraulic bottom gate. 
0. Internal lining made of stainless steel. 
0. Translation speeds: 
6. Slow: 40 m/min. 
6. Fast (full load): 120 m/min. 
0. 14.1.8. Wheels made of Vulcollan or materials with similar properties. 
0. Turning radius: approximately 3 m. 
0. Concrete loading and unloading stations. 
0. Includes integrated automatic software for batching plant communication, tracks and supports totaling 80 m in length, 90° curved rail section, and Wi-Fi for communication with the tower node.

17. Concrete Mix Carbon Footprint Reduction System*
The system aims to reduce cement usage in concrete mixes by reusing "cakes" formed during the filtration of gray water (cement suspension). The key component of the system is a high-pressure filtration process that removes fine particles from gray water, reducing its density in water tanks at ready-mix concrete plants. The filtration cakes are collected in a special container and processed further. 
17. Main Components and Features of the System: 
0. High-pressure pump that injects the suspension into filtration chambers, separating solids from liquids. 
0. Filtration chambers and plates: Create spaces between plates where the suspension forms cakes with high solid content. 
0. Filtration fabric: Allows water to pass through while retaining solids, ensuring effective filtration. 
0. Water recovery system: Recycles filtered water and returns it to the water tank for reuse. 
0. Centralized filling system to ensure even distribution of the suspension in filtration chambers and enable automatic cleaning after each filtration cycle. 
0. Hydraulic operating mechanism powering the pressing system. 
0. Filtration cake removal system. 
0. Fine particle extraction function: Removes fine particles from gray water, reducing its density in the tank. 

17. Technical Specifications of the System: 
1. Filtration capacity: ~103 m³/h. 
1. Cake container capacity: ~2 m³. 
1. Integration with concrete mixer control software. 
1. Compatibility with two concrete mixers. 

18. Concrete Mix Carbon Footprint Reduction System**
The system aims to reduce cement usage in concrete mixes, allowing for a decrease in carbon dioxide emissions. It may use ultrasonic technology or other alternative solutions, such as reusing pressed "cakes" formed during the filtration of cement slurry. 
18. Reduction Parameters and Requirements: 
0. Minimum cement reduction: At least 10% compared to a reference SCC (Self-Compacting Concrete) mix, maintaining compressive strength at least at the level of the reference mix within 12–18 hours after pouring. 
0. Optional strength improvement: Increase compressive strength by 30% compared to the reference mix without changing the mix composition, within 12–18 hours after pouring. Reference concrete mix (per 1 m³): 
1. Cement: 400–430 kg. 
1. Water: 165 kg. 
1. Limestone: 130–180 kg. 
1. Sand (0/2): 644 kg.
1.  Aggregate (2/8): 483 kg.
1.  Aggregate (8/16): 481 kg.
1.  Additives (superplasticizer): 5.2 kg. 
Note: The composition of the reference mix may change in the future and require system recalibration. 
0. Technical Specifications of the System: 
2. Production capacity for mix components: ~12 m³ of concrete per hour. 
2. Buffer capacity for mix components: Designed for producing ~24 m³ of concrete. 
2. Automatic cleaning system. 
2. Pumping system. 
2. Data exchange interface: Communication with concrete mixer control software. 
2. 16.1.3.6. Compatibility with two concrete mixers.

Required Equipment 
1. Aggregate Moisture Probes: To monitor the moisture levels in aggregates. 
2. Concrete Moisture Probe: 1 unit (one per mixer). 
3. Concrete Consistency Monitoring and Data Logging: A system for collecting information on concrete consistency and storing it in a database. 
4. Electrical Cabinets: Made of steel with a protection rating of at least IP45. 
5. Full Cabling: Supplied and installed by the contractor. 
6. Electronic Equipment: Supplied and installed by the contractor.
7. Production System Devices and Sensors: Must include M2M/IoT communication controllers with software and hardware integration, compatible with other IT systems specified in the project. 
8. Computer Equipment: IBM PC compatible with i7 processor, running Windows 11 64-bit, equipped with at least a 17-inch monitor, keyboard, and mouse. 
9. Control System Requirements: Must allow for both automatic and manual control of any machine. Software must be designed using SCADA architecture with the following features: Client-server technology. Multi-screen and multi-user technology. Automatic saving of all production parameters. Integrated maintenance scheduling system, resettable only by an authorized maintenance user. 
10. Personnel Training: Five days of training post-final acceptance, followed by two weeks of production assistance after the project's completion. 
11. Compliance: All points from 1 to 14 must be fulfilled. 
12. Carbon Footprint Reduction System: Installation of one of the two specified carbon footprint reduction systems: 
12.1. Option 1: "15. Concrete Mix Carbon Footprint Reduction System *." 
12.2. Option 2: "16. Concrete Mix Carbon Footprint Reduction System **."

Method of Calculation for the Energy Consumption Criterion, Serving as the Basis for Offer Evaluation:

Criterion: Electrical Energy Consumption [in kWh]
The maximum score available for this criterion is 5 points.
 
Formula:
Energy Consumption lowest (E_min) / Energy Consumption offer (E_offer) × 5
Methodology for Calculating the Electrical Energy Consumption (E_offer) of the Offered Device:
 
[bookmark: _GoBack]Duration of one cycle: 6 minutes
Number of cycles per hour: 8
Effective operating time of the device per hour: 48 min (6 min x 8)
Effective operating ratio per hour: 0,8 (48 min/60 min)
Maximum motor power of the offered device: M
Electrical energy consumption (in KW): E_offer
0,80 - representing 80% of motor power
 E_offer= M x 0,80 x 0,8 x 1h [kWh]
The work related to the delivery, commissioning, and implementation of the "central batching plant with rail trolley and steel fiber feeder, including aggregate, dust fraction recycler, and closed water cycle" will be carried out on the premises of the company Pekabex Bet S.A., at the address:
ul. Grójecka 19, 
Badowo-Mściska, 
96-320 Mszczonów 

Contact person:
Arkadiusz Zychowicz (mail: arkadiusz.zychowicz@pekabex.pl) 
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