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	Technical specification of the prototype casting and rolling unit

	Document Number:
	TS NPA/0044-3

	Document Version:
	3.0 

	Modification date:
	20.07.2017

	Project coordinator:
	Piotr Uliasz

	E-mail:
	piotr.uliasz@npa.pl

	General description of the casting and rolling unit:
Casting and rolling is a stage in the process of producing wire rods from aluminum and aluminum alloys following the stage of refining and filtering. The casting and rolling unit is an element designed to perform, in a continuous manner, the following technological processes: ingot casting, ingot straightening, ingot cutting, ingot milling, ingot temperature control, ingot rolling, wire rod cooling, wire rod winding. In a result of the described processes, a coil of wire rod of appropriate diameter, dimension and weight is obtained. Critical parameters of the casting and rolling unit are: production capacity for EN AW 1370 aluminum – 5000 kg/h, a possibility of continuous production of the listed alloys, obtaining the required wire rod geometry. 


	The supplier of the casting and rolling unit understands that:
1. the Buyer's specific requirements for the parameters of the equipment falling within the scope of the function blocks of the casting and rolling unit described below are above-standard requirements in relation to the typical solutions applied in the rolling and casting units. A CONDITION OF FULFILLING THE BUYER'S REQUIREMENTS IS TO PRESENT A BRIEF DESCRIPTION OF ALL ELEMENTS OF THE CASTING AND ROLLING UNIT AND TO PROVE FULFILLMENT BY THE OFFERED SOLUTION OF ALL THE BUYER’S SPECIAL REQUIREMENTS. 
2. the Buyer’s failure to specify any of the standard element of the equipment for the casting and rolling unit 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)

	
	I CONFIRM / I DO NOT CONFIRM*














	Scope
(I, II, III, ...)
	Parameter
(a, b, c, …)
	Requirement
(1, 2, 3, ...)
	No. of parameter/
technical requirement
	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 point/page in technical offer *

	I. Parameters of the product
	a. Types of manufactured aluminum alloy wire rods
	1. The equipment used in the CCR line should enable the production of wire rods made of aluminum alloys series: 1xxx, 2xxx, 3xxx, 4xxx, 5xxx, 6xxx, 7xxx, 8xxx.
In particular, of wire rods in grades listed in EN 1715-3:2008 and 1715-4:2008 standards.
	I.a.1.
	
	

	
	b. Diameter and tolerance of wire rod
	1. 9.5; 12; 15; 19; 22; 25; 30 mm - details in Table 1 and Table 2
	I.b.1.
	
	

	
	c. Form of product
	1. Dimensions of coils acc. to Table 3
	I.c.1.
	
	

	
	
	2. Mass of the coil max 2500 kg
	I.c.2.
	
	

	
	
	3. Fastening at 4 points on circumference with a steel band.
	I.c.3.
	
	

	II. Main parameters of the casting and rolling unit
	a. CCR line production capacity
	1. 5000 kg/h - for reference material (EN AW 1370)
	II.a.1.
	
	

	
	b. Construction of unit
	1. Integrated casting and rolling unit (CCR) together with necessary installations and water-emulsion infrastructure
	II.b.1.
	
	

	
	c. Direction of CCR line
	1. Setting the CCR line from left to right
	II.c.1.
	
	

	
	d. Area for CCR line construction
	1. Localization of CCR line equipment (casting machine, rolling mills, product cooling system and coiler) within the development area C marked on the documents Plan 1 and Plan 2 – 
	II.d.1.
	
	

	
	
	2. Localization of CCR line installations and water-emulsion infrastructure within the development area C, D and E marked on the documents Plan 1 and Plan 2 –
	II.d.2.
	
	

	
	e. 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.e.1.
	
	

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

	III. Casting machine
	a. Casting system construction
	1. Use of two launders for metal transfer (large and small launder)
	III.a.1.
	
	

	
	b. Regulation of metal flow in a set of launders of the casting unit
	1. Use of adjustable floating valves with the counterweight 
	III.b.1.
	
	

	
	c. Casting machine construction
	1. Use of a continuous casting device for casting aluminum and aluminum alloys on a circular, rotary crystallizer consisting of an ingot mould and a belt.
	III.c.1.
	
	

	
	d. Crystallizer cooling system
	1. Use of four cooling sections placed around the crystallizer: outer section/ inner section/ 2 x side section
	III.d.1.
	
	

	
	
	2. Use of sections segmentation (min 2 segments per section) 
	III.d.2.
	
	

	
	
	3. Use of automatic water flow control system in sections and segments  
	III.d.3.
	
	

	
	e. Construction of the cooling water circuit for the casting machine
	1. Use of separated circuit dedicated only for casting machine
	III.e.1.
	
	

	
	
	2. Use of a HYDAC-type water filter in the circuit
	III.e.2.
	
	

	
	
	3. Use of water filter working continuously and allowing separation of particles of 50 μm
	
	
	

	
	
	4. Use of cooling tower in the circuit 
	III.e.3.
	
	

	
	f. Water steam extraction hood from crystallizer area
	1. Use of water steam absorber 
	III.f.1.
	
	

	
	
	
	
	
	

	IV. Auxiliary equipment (Ingot preparation for rolling)
	a. Equipment for emergency ingot cutting
	1. Use of a portable hydraulic system equipped with an ingot shear cutter. 
	IV.a.1.
	
	

	
	b. Device for continuous ingot cutting
	1. Use of the continuous ingot cutting system with the system for receiving the cut ingots
	IV.b.1.
	
	

	
	c. Induction furnace
	1. Use of the furnace for raising ingot temperature before entering the rolling mills unit
	IV.c.1.
	
	

	
	
	2. The furnace allows raising the ingot temperature by min 100°C
	IV.c.2.
	
	

	
	d. Ingot cooling chamber
	1. Use of the cooling chamber to lower ingot temperature before entering the rolling mills unit
	IV.d.1.
	
	

	
	
	2. The cooling chamber will allow to cool the ingot to 430°C
	IV.d.2.
	
	

	
	e. Water cooling circuit for induction furnace/cooling chamber
	1. Use of a closed circuit system equipped with an independent chiller. 
	IV.e.1.
	
	

	
	
	2. Use of continuously working water filter allowing separation of particles of 50 μm
	IV.e.2.
	
	

	
	f. System for measuring ingot temperature
	1. Use of min two pyrometers. 
	IV.f.1.
	
	

	
	
	2. Placing the pyrometer #1 in front of the induction furnace or in front of the cooling chamber. 
	IV.f.2.
	
	

	
	
	3. Placing the pyrometer #2 in front of the rolling mill 
	IV.f.3.
	
	

	
	
	4. Range of temperature measurement from 300 to 600 oC
	IV.f.4.
	
	

	
	
	
	
	
	

	V. Rolling mill unit
	a. Construction of the rolling mill unit
	1. Use of the roughing mill and finishing mill
	V.a.1.
	
	

	
	b. Roughing mill
	1. Use of two rolls technology
	V.b.1.
	
	

	
	c. Finishing mill
	1. Use of two or three rolls technology
	V.c.1.
	
	

	
	
	2. Use of adjustment system/device for rolls setting control
	V.c.2.
	
	

	
	d. Oil cooling circuit in the circuit of the rolling mills
	1. Use of a closed circuit system equipped with an independent chiller. 
	V.d.1.
	
	

	
	e. Emulsion cooling in the circuit of the rolling mills
	1. Use of a closed circuit system equipped with an independent chiller.
	V.e.1.
	
	

	
	
	2. Use of continuously working emulsion filter allowing separation of particles of 50 μm
	V.e.2.
	
	

	
	f. Exhaust system for the rolling mill unit
	1. Use of the extraction hood or casing with a support structure for each rolling mill 
	V.f.1.
	
	

	
	
	
	
	
	

	VI. Rod quenching section
	a. Efficiency of the rod quenching unit
	1. Ensure maximum cooling of the wire rod to 50 °C above the cooling water temperature
	VI.a.1.
	
	

	
	
	2. Maximum permissible temperature of wire rod 250 oC
	VI.a.2.
	
	

	
	b. Water cooling circuit in a rod quenching device
	1. Use of a closed circuit system equipped with an independent chiller. 
	VI.b.1.
	
	

	
	
	2. Use of continuously working water filter allowing separation of particles of 50 μm
	VI.b.2.
	
	

	
	
	
	
	
	

	VII. Wire rod cutting and coiling 
	a. Wire rod cutting
	1. Use of automatic shear synchronized with the coiler
	VII.a.1.
	
	

	
	b. Coiler
	1. Twin reel, working alternately
	VII.b.1.
	
	

	
	
	2. Coiling of the wire rod up to a temperature of 250 oC
	VII.b.2.
	
	

	
	c. Bands
	1. Use of manual or automatic devices for coil winding 
	VII.c.1.
	
	

	
	
	2. Use of steel bands 
	VII.c.2.
	
	

	
	
	
	
	
	

	VIII. Measurement and control
	a. Work parameters of the casting and rolling unit
	1. Continuous recording and saving of casting and rolling unit work parameters
· Temperature of liquid metal in the large tundish,
· Pressure and flow of cooling water for the casting machine crystallizer,
· Temperature of the crystallizer cooling water,
· Distribution of flows in the crystallizer cooling system (divided into sections),
· Rotational speed of the crystallizer,
· Tension of the steel belt,
· Indicator and level of milling,
· Temperatures in the pyrometric system I
· Temperature and flow of cooling water in the ingot cooling chamber,
· Utilization rate of the induction furnace I 
· Temperature of the cooling emulsion,
· Emulsion pressure and flow,
· The current load of the casting machine and rolling mills main drives,
· Pressure and temperature of the oil supply to the rolling stands,
· Temperature of wire rod quenching water,
· Pressure and flow of wire rod quenching water,
· Weight of the wire rod coils,
· Meters of the wire rod,
· Standby signal for each element of the CCR line.
	VIII.a.1.
	
	

	
	
	2. Archiving measurement data for min. 30 days
	VIII.a.2.
	
	

	
	
	3. Work time record of the casting and rolling unit with division into production, planned downtime, emergency stoppage
	VIII.a.3.
	
	

	
	
	4. Operation language - Polish
	VIII.a.4.
	
	

	
	b. Operation panels
	1. Use of operation and control panels of the casting and rolling unit:
· For the casting machine located at the operator's workstation,
· For the rolling mills located in the rolling mill unit area
· For the coiler in the coiler working area
· 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. 
	VIII.b.1.
	
	

	
	c. Measurement data
	1. Data compatibility with the alloying section and the refining and filtering section.
	VIII.c.1.
	
	

	
	d. Type of drivers
	1. Use of compatible or equivalent to the standard of drivers used in the plant.
Standard description: PLC - SIEMENS S7
	VIII.d.1.
	
	

	
	
	
	
	
	

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

	
	
	2. Including a list of spare parts (critical parts)
	IX.a.2.
	
	

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

	
	
	2. Including a list of consumables (critical items)
	IX.b.2.
	
	

	
	c. Spare rolling stands
	1. Delivery includes one additional complete of rolling mill stands for the production of 9.5 mm diameter wire rod
(Depending on rolling technology, a single cage or a pair of cages may be included.)
	IX.c.1.
	
	

	
	
	2. Delivery includes one additional complete of rolling mill stands for the production of 12 mm diameter wire rod
(Depending on rolling technology, a single cage or a pair of cages may be included.)
	IX.c.2.
	
	

	
	d. 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
	IX.d.1.
	
	

	
	
	2. The supply includes all necessary power and control cabinets 
	IX.d.2.
	
	

	
	e. Technical and operational documentation
	1. Required in Polish 
	IX.e.1.
	
	

	
	
	2. Supply of CE certificates for the casting and rolling unit
	IX.e.2.
	
	

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

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

	Supplementary tables

	Table 1. Diameters and tolerances of the wire rod
	Diameter, mm
	Tolerance, mm
	Ovality, mm

	9.5
	± 0.25
	0.15

	12.0
	± 0.3
	0.2

	15.0
	± 0.3
	0.2

	19.0
	± 0.4
	0.3

	22.0
	± 0.4
	0.3

	25.0
	± 0.5
	0.4

	30.0
	± 0.6
	0.5




	Table 2. Wire rod diameters divided into series of aluminum alloys 
	Aluminum series 
(According to EN 573-3)
	Diameter of the wire rod, mm

	
	9.5
	12
	15
	19
	22
	25
	30

	1xxx
	●
	●
	●
	●
	●
	●
	●

	2xxx
	●
	●
	
	
	
	
	

	3xxx
	●
	●
	●
	●
	
	
	

	4xxx
	●
	●
	
	
	
	
	

	5xxx
	●
	●
	●
	●
	
	
	

	6xxx
	●
	●
	
	
	
	
	

	7xxx
	●
	●
	
	
	
	
	

	8xxx
	●
	●
	
	
	
	
	

	Al59, AlZr
	●
	●
	
	
	
	
	





	Table 3. Coils dimensions and the way of coiling
	Type of standard
	Internal diameter
	Maximum outside diameter
	Width
	Maximum weight

	
	mm
	mm
	mm
	kg

	Europejski
	570
	1600
	850
	2500

	Amerykański
	760
	1650
	850
	2500


Remark:
In the case of the European standard, coiling of aluminum and aluminum alloys wire rods of 9.5 diameter is required; 12; 15; 19 mm.


	Acceptance of specification conditions

	


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

Date and signature of the Bidder
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