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Annex No. 2a
Description of the machine and its functionalities
General description of the machine
The main subject of the project is the development of an ISX machine for the production of glass bottles and jars, a machine fully controlled by servomotors.
The new type of ISX machine will have two independent sections used to assemble the MOC (Mould Open and Close) mould opening and closing mechanism. One MOC unit will be determined for the front mould, (Blank Mould) the other for the final mould (Blow Mould). Furthermore, a plunger mechanism will be placed into the Blank Mould section as well as cooling, valve block with valves, lubrication and other technologies. The sections will be connected by a machine base and an upper cross beam.
The machine will be able to process from 1 to 5 glass drops (GOBs) in one section and it will be convertible, for example, from three to four GOBs in four hours.
The ISX machine will have the following basic parameters: 
Spacing (pitch) or Centre Distances:
· for the Triple GOB version (3 drops of glass) it will make 6 ¼''; 
· for the Quad GOB version (4 drops of glass) it will make 4 ¼”; 
· other centre distances are possible such as Single GOB version (1 glass drop), Double GOB version (2 glass drops) and Penta Gob version with 95 mm. (5 drops of glass)
The ISX machine should be designed from 4 to 16 sections on a modular machine bed. A 1 section ISX machine will be built as a prototype and it will be available for testing and further development.
The machine will be able to produce mainly wine, champagne and beer glass bottles in the Triple GOB regime, while beer bottles will also be the main product in the Quad GOB regime.
Single and Double GOB regimes will mostly serve for the production of large and extra-large jars and bottles up to 3-4 litres. The Penta Gob regime will be used for production of all small products, for example small jars for baby food, small bottles, etc.
From a technological point of view, the machine must master all of the following bottle and jar manufacturing processes known: 
· BB (Blow and Blow), 
· PB (Press and Blow)
· NNPB (Narrow Neck Press and Blow). 
The machine must be able to achieve 20 cycles per minute, for example for baby food jars. As for beer bottles in NNPB for example 17 cycles per minute.
The servo plunger must be equipped with a maximum of 5 independent plunger axes (Penta GOB), each on its own servomotor, which is also connected to the entire control system and to the HMI. On the Feeder mechanism, there are additional axes with servo motors, such as 1-motor for a rotating tube and 1-motor for micro tube lift.
A linear or parallel shear mechanism is attached below the Feeder spout bowl to cut the liquid glass into glass drops (GOBs). The shear mechanism, plunger and Gob distributors are usually the fastest mechanisms in the entire ISX machine because all the glass drops (GOBs) are going through these systems. This means speeds of about 240-250 cycles per minute can be expected here.
A Gob distributor (Servo GOB Distributor) is mounted above the ISX machine. This mechanism is designed to receive the cut glass drops just after they have been cut by the shear mechanism and to distribute the Gobs to all sections below the GOB distributor on the machine bed. This is usually done by moving, rotating the scoops that are assembled on the GOB distributors, and turning their axes in small increments between sections. But in total no more than 150 degrees from one side to the other and back.
On a modular bed, each section has 2 inlets for cooling air, which is supplied independently to each section. The moulds for the section will be cooled during the entire process in the axial direction, vertically upwards - 360° axial cooling. There are other versions of cooling, such as axial cooling, radial cooling or so-called stack cooling.
The so-called glass level, the height from which the melted glass descends, must be at least 4.80 meters, but it also depends on the size and number of sections from the entire machine.
For bottles and jars, the largest article will have a maximum height below the neck of 385 mm. The plunger mechanism in the section on the front side of the mould must be completely individually controllable using individual servomotors with a torque and also a height that are defined for each product. The stroke of the plunger mechanism must mechanically be in the range from 160 mm to a maximum of 216 mm.
All other section mechanisms like Servo MOC, Servo Invert, Servo Take Out, Servo Pusher, Servo Baffle and Servo Blow-Head are also driven by servo motors and connected to the control system. The machine and its entire mechanism must reach a speed of 20 cycles per minute. The dimensions of the section boxes should have approximately the following values: 
· height of approx. 565 mm,
· length of approx. 1663 mm,
· width of 650 mm.
Technical specification
1. General Electrical Requirements and Specifications
Electric connection:
230 V and 400 V / 50-60 Hz Industrial network. For some countries, 110 V and 50 Hz must be considered.
Control box voltage:
Depending on the components installed, 24 V or 230 V or 600 V for Active Line modules. This must be defined during hardware concept work. The control must meet the valid EN and ČNS standards.
Electrical components:
Assumption of the use of Siemens brand components (part of the components will be contested as part of the tender process, any change shall be specified by the contracting authority).
Servomotors:
Siemens servomotors.
Ingress protection class IP:
IP 67.
Power consumption:
Consumption in kWh will be traceable (by measurement, calculation or another method) and must be visible on the machine in the HMI interface.
Temperature of (in) electrical cabinets:
Up to a maximum of 30° C. In the case of an air conditioning system, the temperature must be calculated from the beginning during the evaluation phase of the hardware concept and an incorporation in the E-plan documentation is required. 
Modem for remote access:
For remote access, one modem must be in the main electrical cabinet (Master Cabinet). Internet access will be integrated. Connection to a secure VPN line, etc. up to the end customer.
UPS / USV:
All cabinets and monitors will be connected to an uninterruptible power supply to protect the entire system from voltage fluctuations and power outages. (Assumed component manufacturer EATON).
Sockets in electrical cabinets:
A 230 V socket and a USB connection and an Internet connection to connect the notebook and to create routes (tracks) or to download and upload data. A print function should also be integrated to print certain data or to forward data to the WAN/LAN or SCADA System.
Emergency stop button:
The emergency stop button must be located so that it is always accessible by the operator, but also so that the mechanism or movement of the same is not negatively affected.
IS Machine Timer, control, visualization and recipe system
Control system:
Based on the latest Siemens platform. Master or its industrial IPC with SIMATIC S7-1500TF controller, CPU 1518TF-4 PN/DP system controls the entire machine and controls all machine timings as well as component like Feeder, Shears, GOB Distributors and Conveyor, Cross Conveyor and Stacker. All code program resources that will be created will belong to (property of) T&T Turnov s.r.o. All inputs like cams and functional Blocks, formulas will be provided to T&T. Servo E-Pushers will also be integrated into the control system. The number of servo axes per ISX section is max. 21 with servomotors for the plunger mechanism. 
The ISX machine is designed as variable (from 4 to 12 sections), which means a range of 84 - 270 servo axes. The machine will contain 1 control master cabinet and other cabinets controlling elements and components (separately always (each one) for 1 section).
HMI interface:
The human-machine interfaces (HMI) or the so called “visualization” will be programmed in TIA Portal. Thus, a Siemens industrial computer will be used in the Master Control system, while the data will be displayed on a monitor in the operator's room. A computer of the SIMATIC ITP1000 type will be used, which works via a Wi-Fi connection, and the SIMATIC ITP1000 has the same functionality as an industrial computer and a visualization on which the operator can find the screen. The system will enable the existence of different groups of users through its programming. 
All event messages must be visible on a monitor in the operator's room or on one mask (screen) of the HMI system. The messages will also be visible in full text description here. The system will allow a full history of error events to be displayed (ideally in a log book mode).
User and service manuals will be created in Word and PDF. The PDF version will be stored in the system for the operator's needs (to be accessible from the machine as well as from the operator's room).
The colours and visualizations used for the customer HMI must be approved by the T&T Company.
The HMI will fully integrate all parts of the machine from the feeder to the stacking mechanism with the option of expanding with other peripherals (lubrication pumps, Thermo camera system). The control system will enable further expansion for data exchange, Industry 4.0, or connection to company ERP, Scada or other networks.
Recipe system:
Min. storage space for 500 articles or products. Either full text search or numeric entry or a combination of both with a search function.
WIFI and Tablet computer:
The entire system will be connected to Wi-Fi and fully controllable via a Siemens SIMATIC ITP1000 PC.
Safety / Design parameters / Standards:
Designed according to CE - standards and regulations. EN ISO and CE test after final design by an accredited organization (DEKRA, TÜV, etc.).  The control system and the mechanical design must meet performance level D according to EN ISO 13849-1. IS machine standard EN 13042-1-3 Dispenser and IS machine.
Systems lifetime, hour meter and motor data:
All operating hours, amps, voltage, Nm, power consumption, motor and case temperatures as well as air manifold pressure must be recorded and visible in the control system.
Compressed air:
The consumption of 6.0 bar and 4.0 bar in m3/h must be measurable and will be measured at the start of the machine in the test phase. The digital flow meter must be connected to the control system and at least pressure and volume shall be measured. Digital pressure gauges for each circuit will also be integrated into the Stands and connected to the control system.
Connecting the automatic central lubricating system:
All mechanical parts will be lubricated in a closed and permanent oil bath (MOC mould opening and closing mechanism, Baffle head, Blow head, Shear mechanisms, Gob distributors and Plunger mechanism). Where an oil bath cannot be integrated, a lubricant pipe with ejectors will be connected to a central lubrication system. The overall “loss lubrication system” will be connected as an external peripheral system collecting data and information from the pumps, motors, filters, with the fact that current oil quantity information must be available for visualization, including possibly error states and other alarms.
Page 3

[image: image1.jpg]