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	Technical specification of melting and aluminum alloying stations
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	Modification date:
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	The supplier of melting and aluminum alloying stations understands that:
1. the Buyer's specific requirements for the parameters of the equipment falling within the scope of the function blocks of the melting and aluminum alloying stations described below are above-standard requirements in relation to the typical solutions applied in furnaces used for melting and casting of aluminum. A CONDITION OF FULFILLING THE BUYER'S REQUIREMENTS IS TO PRESENT A BRIEF DESCRIPTION OF ALL ELEMENTS OF THE MELTING AND ALUMINUM ALLOYING STATIONS AND TO PROVE FULFILLMENT BY THE OFFERED SOLUTION OF ALL OF THE BUYER’S SPECIAL REQUIREMENTS. 
2. the Buyer’s failure to specify any of the standard element of the equipment for the melting and aluminum alloying stations used on the market does not imply it is not required. In case of any doubts regarding the scope and completeness of the delivery, not described in this specification, the Supplier is supposed to request the Buyer to clarify the content of the Terms of Reference in the manner specified in section II. 12. point 2 i 3 of the Terms of Reference.

	COMPLETED BY THE BIDDER
(* delete when inapplicable)

	3. 
	I CONFIRM / I DO NOT CONFIRM*

	Part 1 - Description of an aluminum melting station

	General description of the aluminum melting station:
Aluminum melting is a stage in the process of producing wire rods from aluminum and aluminum alloys following the stage of preparing the batch for the melting process. The aluminum melting station is an element designed to perform a technological process of melting a batch with a specified melting rate. In result of the melting process, liquid aluminum at a specified temperature is obtained. Another step in technology is the alloying of liquid metal. Critical parameters of the aluminum melting station are: melting rate adapted to the capacity of the CCR line production capacity – of 5000 kg/h for aluminum EN AW 1370, dust emission measured in the stack of – max 5 mg/Nm3, gas consumption - of max 75 m3/ton (during melting of 20-22 kg ingots) and the use of oxygen in the melting process.

	Scope
(I, II, III, ...)
	Parameter
(a, b, c, …)
	Requirement
(1, 2, 3, ...)
	No. of criterion
	COMPLETED BY THE BIDDER
(* to be filled in)

	
	
	
	
	Confirmation of fulfillment 
YES/NO *

WARNING: Failing to offer/fulfill any of the required parameters/
technical requirements will result in rejection of the offer.
	Reference to the point/page in technical offer *

	I. The furnace feed
	a. Aluminum - primary form
	1. Sows weighing 20-22 kg - packed in 1 ton bundles of 740 × 740 × 1030 mm sizes
	I.a.1.
	
	

	
	
	2. T-bars/ingots/ weighting in range of 500-700 kg
	I.a.2.
	
	

	
	b. Method of feeding
	1. Any – provide a description
(adapted to the furnace construction)
	I.b.1.
	
	

	
	c. Feeding equipment
	1. Any – provide a description
Option 1 of the offer
	I.c.1.
	
	

	
	
	
	
	
	

	II. I. The melting furnace
	a. Area for installation of the melting station equipment
	1. Location of the melting and aluminum alloying stations equipment within the development area A marked on the documents Plan 1 and Plan 2.
Remark: The development area A will be designed and built after selection of the offer.
	II.a.1.
	
	

	
	b. Utilities available at the location area
	1. Document titled: Utilities
	
	
	

	
	c. Type of furnace fuel
	1. Gas
	II.c.1.
	
	

	
	
	2. Used AGO burners (Air - Gas - Oxygen)
	II.c.2.
	
	

	
	d. Type of fuelling gas
	1. Natural gas with the following parameters:
● calorific value, kWh/m3 - 10±5%,
● gross calorific value, kWh/m3 - 11±5%,
● total sulfur, mg/m3 - 5.2±5%,
● hydrogen sulfides content, mg/m3- 5.5±5%,
	
	
	

	
	e. Type of furnace lining
	1. Compatible or equivalent to the NPA standard for the construction of aluminum melting furnaces.
Standard description:
1. Bottom hearth:
- working layer: Alugard A95 - 92.5% Al2O3..
- insulating layer: Insulating Paper & Bricks & Alugard LW185 44.6 % Al2O3.
2. Lower walls of the furnace:
- working layer: Alugard A95 - 92.5% Al2O3..
- insulating layer: Insulating Block & Lithewate Insulating mono
3. Upper walls of the furnace:
- working layer: Surcast 65PRT 63.7 % Al2O3.
- insulating layer: Insulating Block & Brick
4. Roof:
- working layer: Surcast 65PRT 63.7 % Al2O3.
- insulating layer: Insulating monos Litewate
5. Door:
- working layer: Surcast 65PRT 63.7 % Al2O3.
- insulating layer: Insulating Block
6. Door frame:
- working layer: Surcast 65PRT 63.7 % Al2O3. – precast shapes
	II.e.1.
	
	

	
	f. Maximum temperature of the furnace shell
	1. 50°C above ambient temperature
	II.f.1.
	
	

	
	g. Exhaust system above the feeding door
	1. Use of the extraction hood or casing with a support structure
	II.g.1.
	
	

	
	h. Method of mixing liquid metal in the furnace
	1. Use of electromagnetic stirrer.
Option 2 of the offer
	II.h.1.
	
	

	
	i. Transfer of liquid metal
	1. Gravitational, by transport launders falling into the scope of supply.
	II.i.1.
	
	

	
	
	
	
	
	

	
	
	2. Maximum permissible temperature drop of liquid metal in the launder – 0.5°C/meter of launder
	II.i.2.
	
	

	
	j. Technical documentation
	1. Providing complete technical documentation comprising drawings of foundations, line wiring and piping, and the documentation necessary for proper installation and start-up of the line  equipment.
	II.j.1.
	
	

	
	
	
	
	
	

	III. Working parameters of aluminum melting furnace
	a. Melting efficiency
(ability to deliver metal – including feeding processes, liquid metal processing, melting, pouring) – the so-called production rate
	1. Adapted to CCR line productivity - max 5000 kg/hour at liquid metal temperature 850°C 
	III.a.1.
	
	

	
	b. Maximum gas consumption
	1.75 m3/tonne (for 20-22 kg sows, gas-air heating method and liquid metal temperature of 850°C)
	III.b.1.
	
	

	
	c. Maximum oxygen consumption
	1. Specify the consumption (value)
	III.c.1.
	
	

	
	d. Exhaust emission
	1. Maximum dust emission measured on the furnace emitter (stack) 5 mg/Nm3
	III.d.1.
	
	

	
	
	2. Use of any filters meeting the requirements of the point III.d.1.
	III.d.2.
	
	

	
	e. Stack installation
	1. The supply includes: Stack components, filter and connecting wires.
	III.e.1.
	
	

	
	f. Maximum temperature of furnace atmosphere during melting
	1. 1100°C – measured under the furnace vault
	III.f.1.
	
	

	
	
	
	
	
	

	IV. Measurement and control
	a. Locations of temperature measurements in the furnace
	1. Use of a thermocouple immersed in liquid metal in the furnace spout area.
	IV.a.1.
	
	

	
	
	2. Use of a thermocouple located in the furnace vault (point III.f.1)
	IV.a.2.
	
	

	
	b. Control of the furnace program
	1. Use of solutions enabling the on-line control the furnace/24 h
	IV.b.1.
	
	

	
	c. Parameters of melting station
	1. Continuous recording of furnace operating parameters:
· Temperature of liquid metal,
· Temperature of the furnace chamber,
· Weight of liquid metal,
· Exhaust temperature,
· Signalling the work of burners, 
· Signalling the opening of furnace,
· % of burners power used,
· Consumption of electric energy,
· Consumption of gas,
· Consumption of oxygen,
· Pressure inside the furnace in [Pa]
· Gas flow [m3/h]
· Oxygen content in exhaust gas [lambda probe]
	IV.c.1.
	
	

	
	
	2. Archiving measurement data for min. 30 days
	IV.c.2.
	
	

	
	
	3. Station work time record with division into production, scheduled downtime, emergency stoppage
	IV.c.3.
	
	

	
	
	4. Operation language - Polish
	IV.c.4.
	
	

	
	d. Operation panels
	1. Use of operation and control panels of the melting and aluminum alloying stations:
· Main stations devices located at the operator's workstation,
· Common display of process parameters of the following equipment: melting furnace, holding furnaces, filtration and refining section, CCR line located in the supervisor’s room.
	IV.d.1.
	
	

	
	e. Measurement data
	1. Data compatibility with the casting and rolling unit and refining and filtering section.
	IV.e.1.
	
	

	
	f. Type of drivers
	1. Use of compatible or equivalent to the standard driver used in NPA.
Standard description: PLC - SIEMENS S7
	IV.f.1.
	
	

	
	
	
	
	
	

	V. Spare parts, consumables, technical and operational documentation and other things
	a. Spare parts for the melting station 
	1. The supply includes spare parts necessary to maintain continuous production within 12 months from the date of technical acceptance
	V.a.1.
	
	

	
	
	2. Including to the offer a list of spare parts (critical parts)
	V.a.2.
	
	

	
	b. Consumables for the melting station 
	1. The supply includes consumables necessary to maintain continuous production within 3 months from the date of technical acceptance
	V.b.1.
	
	

	
	
	2. Including in the offer a list of consumables (critical items)
	V.b.2.
	
	

	
	c. Control and power supply system
	1. The supply includes full cabling required to make connections between the equipment and the control panels and power cabinets
	V.c.1.
	
	

	
	
	2. The supply includes all necessary power and control cabinets 
	V.c.2.
	
	

	
	d. Technical and operational documentation
	1. Required in Polish 
	V.d.1.
	
	

	
	
	2. Supply of CE certificates for the equipment of aluminum melting station
	V.d.2.
	
	

	
	e. Controlling software
	1. The supplier will provide the Buyer, after the warranty period, with the free and full access to the devices software
	V.e.1.
	
	

	
	f. Technical support
	1. The supplier provides the buyer with technical support for: preparation of the installation site, installation and commissioning.
	V.f.1.
	
	

	Part 2 - Description of the aluminum alloying station

	General description of the aluminum alloying station:
Alloying of liquid metal is a stage in the process of producing wire rods from aluminum and aluminum alloys following the stage of aluminum melting process. The aluminum alloying station is an element designed to prepare the chemical composition of the aluminum alloy and to run processes of liquid metal refining. The station consists of two furnaces that continuously feed the casting and rolling line. In result of the aluminum alloying process, liquid aluminum at a specified chemical composition and temperature is obtained. The next step in technology is refining and filtration. Critical parameters of the aluminum alloying station are: production rate adapted to the capacity of the CCR line production – 5000 kg/h for aluminum EN AW 1370, and maintaining maximum temperature of the liquid metal at 850°C.
Remark: The presented description refers to the two holding furnaces of the station.

	Scope
(I, II, III, ...)
	Parameter
(a, b, c, …)
	Requirement
(1, 2, 3, ...)
	No. of criterion
	COMPLETED BY THE BIDDER
(* to be filled in)

	
	
	
	
	Confirmation of fulfillment 
YES/NO *

WARNING: Failing to offer/fulfill any of the required parameters/
technical requirements will result in rejection of the offer.
	Reference to the point/page in technical offer *

	I. Filling the furnace
	a. Filling method
	1. Liquid aluminum at temperature of 850°C
	I.a.1.
	
	

	
	
	2. Gravitational, using a transport launder and a transport ladle
	I.a.2.
	
	

	
	
	3. The casting furnaces are to be feed from two sides. For this reason, the furnaces should be positioned between the bay columns (areas B and C) or as close to the columns as possible – area B.
	I.a.3.
	
	

	
	
	
	
	
	

	II. Aluminum alloying station: 
	a. Area for installation of the equipment of aluminum alloying station
	1. Setting of two holding furnaces in a way that allows to feed the furnaces from two sides (transport ladle operated by the overhead crane from the bay #1 and bay #2). For this reason, the furnaces should be positioned between the bays’ columns (areas B and C) or as close to the columns as possible – area B.
Document titled: Plan 1 and Plan 2 - area of development B and C.
	II.a.1.
	
	

	
	b. Type of furnaces used in the station
	1.The number of pieces - 2 
	II.b.1.
	
	

	
	
	2. Holding-casting – alternating work
	II.b.2.
	
	

	
	
	3. Type of furnace construction - tilting
	II.b.3.
	
	

	
	c. Utilities available at the location area
	1. Document titled: Utilities
	
	
	

	
	d. Method of furnace heating
	1. Gas
	II.d.1.
	
	

	
	
	2. Gas-air burners to be used
	II.d.2.
	
	

	
	e. Type of fuelling gas
	1. Natural gas with the following parameters:
● calorific value, kWh/m3 - 10±5%,
● gross calorific value, kWh/m3 - 11±5%,
● total sulfur, mg/m3 - 5.2±5%,
● hydrogen sulfides content, mg/m3- 5.5±5%,
	
	
	

	
	f. Type of furnace lining
	1. Compatible or equivalent to the NPA standard for the construction of aluminum melting furnaces.
Standard description:
7. Bottom hearth:
- working layer: Alugard A95 - 92.5% Al2O3..
- insulating layer: Insulating Paper & Bricks & Alugard LW185 44.6 % Al2O3.
8. Lower walls of the furnace:
- working layer: Alugard A95 - 92.5% Al2O3..
- insulating layer: Insulating Block & Lithewate Insulating mono
9. Upper walls of the furnace:
- working layer: Surcast 65PRT 63.7 % Al2O3.
- insulating layer: Insulating Block & Brick
10. Roof of the furnace:
- working layer: Surcast 65PRT 63.7 % Al2O3.
- insulating layer: Insulating monos Litewate
11. Door:
- working layer: Surcast 65PRT 63.7 % Al2O3.
- insulating layer: Insulating Block
12. Door frame:
- working layer: Surcast 65PRT 63.7 % Al2O3. – precast shapes
	II.f.1.
	
	

	
	g. Maximum temperature of the furnace shell
	1. 50°C above ambient temperature 
	II.g.1.
	
	

	
	h. Exhaust extraction system over the operating windows and the furnace chamber
	1. Use of the extraction hood or casing with a support structure
	II.h.1.
	
	

	
	i. Mixing method of liquid metal/alloy in furnaces
	1. Using the porous plugs – bubbling method
	II.i.1.
	
	

	
	
	2. Specify the inert gas consumption in m3/tonne
	II.i.2.
	
	

	
	j. Transfer of liquid metal
	1. Gravitational, by transport launders falling into the scope of supply.
	II.j.1.
	
	

	
	
	2. Maximum permissible temperature drop of liquid metal in the launder – 0.5°C/meter of launder
	II.j.2.
	
	

	
	k. Type of alloys produced
	1. Possibility to work on aluminum alloy series: 1xxx, 2xxx, 3xxx, 4xxx, 5xxx, 6xxx, 7xxx, 8xxx. 
Including in particular the aluminum alloys listed in EN 1715 standard
	II.k.1.
	
	

	
	
	
	
	
	

	III. Working parameters of furnaces in the station
	a. Work efficiency
(ability to deliver metal – including feeding processes, liquid metal processing, pouring) – the so-called production rate
	1. Adapted to CCR line productivity - max 5000 kg/hour at liquid metal temperature of 850°C 
	III.a.1.
	
	

	
	b. Maximum gas consumption
	1. Specify the gas consumption (specify the value for liquid metal temperature of 850°C) in m3/ton
	III.b.1.
	
	

	
	c. Heating of liquid metal
	1. The furnace is expected to maintain a constant temperature of liquid metal during work.
	III.c.1.
	
	

	
	d. Maximum temperature in the furnace during operation
	1. 900°C – measured under the furnace vault 
	III.d.1.
	
	

	
	
	
	
	
	

	IV. Measurement and control
	a. Locations of temperature measurements in the furnaces
	1. Use of a thermocouple immersed in liquid metal in the furnace spout area. 
	IV.a.1.
	
	

	
	
	2. Use of a thermocouple located in the furnace vault (point III.d.1)
	IV.a.2.
	
	

	
	b. Control of the furnace program
	1. Use of solutions enabling the on-line control the furnace/24 h
	IV.b.1.
	
	

	
	c. Parameters of aluminum alloying station
	1. Continuous recording of furnace working parameters:
· Temperature of liquid metal,
· Temperature of furnace chamber,
· Weight of liquid metal,
· Exhaust temperature,
· Signalling the work of burners, 
· Signalling the opening of furnace,
· % of burners power used,
· Consumption of electric energy,
· Consumption of gas,
· Consumption of oxygen,
· Pressure inside the furnace in [Pa]
· Gas flow [m3/h]
· Oxygen content in exhaust gas [lambda probe]
	IV.c.1.
	
	

	
	
	2. Archiving measurement data for min. 30 days
	IV.c.2.
	
	

	
	
	3. Station work time record with division into production, scheduled downtime, emergency stoppage
	IV.c.3.
	
	

	
	
	4. Operation language - Polish
	IV.c.4.
	
	

	
	d. Operation panels
	1. Use of operation and control panels of the melting and aluminum alloying stations:
· Main stations devices located at the operator's workstation,
· Common display of process parameters of the following equipment: melting furnace, holding furnaces, filtration and refining section, CCR line located in the supervisor’s room.
	IV.d.1.
	
	

	
	e. Measurement data
	1. Data compatibility with the casting and rolling unit and the refining and filtering section.
	IV.e.1.
	
	

	
	f. Type of drivers
	1. Use of compatible or equivalent to the standard driver used in NPA Skawina.
Description of the standard used: PLC - SIEMENS S7
	IV.f.1.
	
	

	
	
	
	
	
	

	 V. Spare parts, consumables, technical and operational documentation and other things
	a. Spare parts for the aluminum alloying station
	1. The supply includes spare parts necessary to maintain continuous production within 12 months from the date of technical acceptance
	V.a.1.
	
	

	
	
	2. Including in the offer a list of spare parts (critical parts)
	V.a.2.
	
	

	
	b. Consumables for the aluminum alloying station
	1. The supply includes consumables necessary to maintain continuous production within 3 months from the date of technical acceptance
	V.b.1.
	
	

	
	
	2. Including in the offer a list of consumables
	V.b.2.
	
	

	
	c. Control and power supply system
	1. The supply includes full cabling required to make connections between the equipment and the control panels and power cabinets
	V.c.1.
	
	

	
	
	2. The supply includes all necessary power and control cabinets 
	V.c.2.
	
	

	
	d. Technical and operational documentation
	1. Required in Polish 
	V.d.1.
	
	

	
	
	2. Supply of CE certificates for the equipment of aluminum melting station
	V.d.2.
	
	

	
	e. Controlling software
	1. The supplier will provide the Buyer, after the warranty period, with the free and full access to the devices software
	V.e.1.
	
	

	
	f. Technical support
	1. The supplier provides the buyer with technical support for: preparation of the installation site, installation and commissioning.
	V.f.1.
	
	

	Acceptance of specification conditions

	


.......................................

Date and signature of the Bidder
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