TECHNICAL REQUIREMENTS

for supply of the equipment for the line of the initial stage of rubber mixing



1. NAME AND AREA OF APPLICATION

The obtained equipment for the line of the rubber mixing initial stage, based on a rubber mixer for
closed intensive mixing with interpenetrating rotors of «Intermix» type is designed for the
manufacture of high quality rubber compounds filled with silicic.

2. BASE FOR PURCHASE

The basis for the acquisition of equipment is the investment project «Development of the production
of all steel tire metalworking equipment at JSC «Cordiant».

3 PURPOSE OF SUPPLY

Delivery of the equipment is connected with the need to ensure high quality rubber compounds
increased production volumes all steel tires, increasing productivity.

4. TECHNICAL REQUIREMENTS

4.1 Basic parameters and dimensions of the rubber mixer and its parts:

e Mixing chamber volume, dm3 — 320;

e Rotors type — interpenetrating;

e Fullness coefficient of the mixing chamber (depending on the composition and processability
of rubber compound) - 0,55-0,7;

e Rotor speed automatically infinitely variable, min™* -5-60;

e The coating of the rotors and walls of the mixing chamber — hard-alloy

e Top support drive — hydraulic

e Pressure of the upper press on the rubber mixture, not more than, MPa — 0,7

e Lifting and lowering time of the top support, sec., maximum — 6;

e The duration of the set of oil pressure in the drive of the upper press from 0 to 100%, sec., not
more — 10;

e A temperature control - TMKn thermocouple/ type T / accuracy class 1

e Number of thermocouples, pcs. - 3.

e Zones of control and recording of temperature values:
v" bottom support, pcs. — 1;
v side walls of the mixing chamber, pcs. — 2;

e Permissible error of temperature control in the working temperature range from 5°C to 190°C,
not more than, - +2°C

e Number of additional (spare) thermocouples, provided by the manufacturer, pcs., - 3;

e Softening agents admixture:
v number of injection valves, pcs. — 4 (oil - 2, silane - 1, wax / hole — 1);
v"injection duration, sec., maximum — 15;
v injection pressure, kgf/cm2 — more than 70;

e The mixer should be equipped with a four-circuit station for regulating the temperature and
flow rate of cooling water.

e The cooling system of the working components of the rubber mixer should not have stagnant
zones.

e Coolant contours:
v semi-chambers;
v’ rotors;



v bottom support;

v’ top support.

Cooling-water temperature, within the range, degrees, °C, +2+28

Ambient temperature, within the range, degrees, °C, - +5+40

Air humidity, maximum, % - 85

Electric power supply (alternating current, three-phase, five-wire line) - 3NPE50 Hz+ 2%,

380V+10%;

Drive position — left (when viewed from the loading conveyor);
Compressed air damper actuators in automatic dosing system of carbon black and silica, MPa

(bar) - 0,60 + 0,06 (6,0 £ 0,6);

Maximum noise level, maximum, dB — 80

4.2 Product delivery description

Synthetic and natural rubber will be delivered to the rubber mixer in containers.

Bulk chemicals will be shipped in closed plastic bags.

Fillers: chalk, kaolin, zinc oxide, silicon acid filler (silica) will be delivered through the feed
system, weighing and entering into the rubber mixer through feed bins.

Carbon black will be supplied through feed bins to the rubber mixer along the pneumatic line
from the silos storage.

Liquid softeners (oil, wax) will be delivered through pipelines with partial heating through the
hanging system.

4.3 Components transportation
Operations with rubber:

Synthetic and natural rubber is delivered in the form of bales to the rubber mixing section.

Recipe management:

v Scales for controlling the weight of polymers are connected to the central recipe storage
system.

v The feed conveyor starts working only when the weight of the sample is constant (fixed)
for 3-5 seconds and does not exceed the limits of permissible deviations (in accordance
with the recipe).

The barcode system is connected to the central recipe management system for checking the

number of the plastic bag with the ingredients.

The supply of carbon black and other bulk chemicals will be monitored by the recipe

management system.

The weighing and loading conveyors of the rubber mixer will be blocked if the measured

weight of the sample is outside the tolerances.

Rubber mixing operation meets the requirements of the recipe from the central control system:

v Rotor speed during rubber mixing

Duration of operations

Upper press pressure on rubber compound

Regulation of rotor speed and pressure of the upper press on the rubber mixture to

maintain the required temperature of the rubber mixture (PID function) in various

operations of the mixing cycle

v Changes in power consumption and energy during the mixing cycle
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4.4 Supply description (rubber mixing line configuration)
On the lower first floor:

Twin screw extruder with roll head, equipped with temperature control and speed control,
depending on measurement data, in an amount of 1 unit — 1 pc.;

The size of the hopper should ensure that there is no jamming of the rubber mixture discharged
from the rubber mixer.

Extruder tempering system — 1 pc.;

Cooling line for the master batch rubber compound (master batch off), with a rubber compound
elevator to the second floor - 1 pc.;

Control cabinets

Equipment layout as agreed with the Customer.

On the intermediate floor (overpass):

Rubber mixer « Intermix » — 1 pc.;

Automated system for removing oil from rotor seals;
Hydraulic station and oiling station;

Temperature control system for rubber mixer;
Equipment layout as agreed with the Customer.

On the second floor:

Feed line for rubber and rubber masterbatch:

v Kbnife for cutting rubber;

v Receiving conveyor belt with the presence sensor material on the conveyor;

v’ Electronic scale with strain gauges for weighing the rubber and the rubber composition
with the weighing range of 2 to 400 kg with 0.1 kg increments of readings, the average
precision class;

v Loading belt conveyor (design as agreed with the Customer).

Batch - feeder with conveyor of 1300mm width (quantity and design by agreement with the

Customer).

Liquid softener supply line:

v'dispenser with strain gauges with weighing range from 1 to 60 kg with a division value of
0.02 kg, accuracy class 0.5 - 2 units.

v heated capacity - 2 units.

v' circulation piping heated to a temperature of at least 90 ° C - 2 units.

v two holes in the chamber (with valves) for supplying liquid softeners to the chamber of the
rubber mixer

System of automatic feeding of liquid silane:

v’ storage tank for silane pumped from a Eurocube;

v dispenser with strain gauges with weighing range from 0 to 40 kg with a division value of
0.02 kg, accuracy class 0.5;

v hole in the chamber for supplying liquid silane to the chamber of the rubber mixer.

Dispenser with strain gauges for the dosing of carbon black with a weighing range of 4 to 120

kg with a division value of 0.02 kg, accuracy class 0.5.

Carbon black loading capacities.

Dispenser with strain gauges for weighing light fillers and silica with a weighing range from 4

to 120 kg with a division value of 0.02 kg, accuracy class 0.5.

Loading capacities for light fillers and silica.

The duration of weighing one component is not more than 30 seconds.

Node automatic stacking cooled rubber mixture on pallets.



e Control cabinets.
e Equipment layout as agreed with the Customer.
On the third floor:

e Consumer hoppers system with coarse and precise metering screw feeders with magnetic

catchers and static electricity removal sensors:

v’ for carbon black of 15 m? in the amount of 6 units.

v’ for silica of 6 m? in the amount of 1 unit.

v' for light fillers of 2 m? in the amount of 3 units.

Construction of bunkers and conveyors as agreed with the Customer.
e Equipment layout as agreed with the Customer.
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Fig. 1 - Equipment Location

4.5 Rubber mixing line equipment specifications

Ne Parameter name Parameter value

1. | Enclosed batch-operated rubber mixer:
Mixing chamber volume, | 320
Rotor speed (variable), rpm 51060
Pressure of the upper press on the rubber mixture (with oil pressure in 07
the drive of the upper press 10 MPa (100 bar)), MPa, not more ’
The temperature of the discharged mixture, © C 140°-170°
Filling mass (with a chamber filling factor of 0.55-0.70), kg 206 - 260
The total duration of the manufacturing cycle of the first stage of the 270
rubber mixture, sec

2. | Twin-screw extruder with a roller head
The temperature of the loaded rubber mixture, © C 140-170
The width of the rubber band tape at the exit of the extruder head, mm 600 - 1100
Tolerance of the width of the rubber band at the exit of the extruder +15

head, mm




The thickness of the rubber band tape at the exit of the extruder head, 4-10
mm
Tolerance of the thickness of the rubber band at the exit of the extruder 402
head, mm ’
Productivity, t/ h 12

3. | Festoon type unit lifting with a rubber compound elevator to the
second floor and its palletizing
Productivity, t/ h 12
Tape width of rubber compound leaving cooling bath, mm 600 - 1100
Permissible deviation of the tape width at the outlet of the cooling bath, +15
mm
Tape thickness at the outlet of the cooling bath, mm 4-10
Permissible deviation of the rubber band thickness at the outlet of the 402
cooling bath, mm ’
The temperature of the rubber band rubber compound at the entrance to 120-140
the batch off, ° C
Tfr]le mgximum temperature of the rubber mixture at the outlet of batch 40
0 , o

4. | Automatic device for cutting sheet master batch “Batch-feeder”
The width of the tape rubber mixture loaded into the betch feeder, mm 600 - 1100
Permissible deviation of the width of the tape rubber mixture loaded into +15
the betch feeder, mm
The thickness of the rubber band tape loaded into the betch feeder, mm 4-20
Allowable deviation of the thickness of the tape rubber mixture loaded 402
into the batch feeder, mm ’
Productivity, t/ h 12

Batch off for isolation, drying and cooling the rubber compound band with elevator to the
second floor and automatic palletizing (with control scales of the palletized rubber compound).
Batch off must provide autofill of impounding basin from the insulating compound main feed
line (valve and kevel gauge).

Batch off must provide device for automatic band marking, it perforation across the width and
cutting samples for analysis.

Batch off must provide printer for printing rubber compounds certificates.

5. CHARACTERISTICS

5.1 Line automatic control system.
The system includes:

Top-level equipment located in the central control room: server, personal computer with
peripheral equipment.

A controller for management the dosing system, rubber mixer, processing equipment, festoon
type unit installed in a separate room maximally close to the production equipment.

Display panel, installed on the rubber mixer local control console.

Control software providing:

input, storage and output on demand up to 2000 recipes and modes of rubber compound
manufacture;

automatic formation of weighed quantity of ingredients in the system of decentralized dosing
according to the selected mixture recipe and its mode of fabrication, weights of ingredients,
their portions and weighting sequence and loading of weighed quantity into a rubber mixer
chamber;



e automatic step-by-step control of the mixing cycle according to four parameters:
v' Specific energy consumption (energy consumption per mixing cycle operation)
v" Power consumption at each operation of the mixing cycle
v" Duration of mixing
v" The temperature of the rubber mixture at each operation of the mixing cycle is controlled by
thermocouples located in the side walls of the mixing chamber and in the bottom support
e automatic control of technological process parameters, work of supporting systems and
mechanisms of the equipment.
5.2 To control the line of rubber mixing equipment the following must be used:
e SIEMENS Simatic S7-1500 type controller, with Industrial Ethernet or ProfiNet network
interface or equivalent, as agreed with the Customer
e operator panel type SIEMENS OP or equivalent, which display the following information:
v cooling water temperature in the heating / cooling system;
The pressure of the upper press on the rubber mixture in the rubber mixing chamber;
the value of the temperature of the side walls of the mixing chamber and the lower shutter;
exit parameter values beyond the permissible deviations display this message
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6. SAFETY REQUIREMENTS

6.1 Safety requirements to the equipment of the rubber mixing line should meet the «Safety rules for
the rubber industry enterprises» in accordance with the technical regulations of the Russian Federation.
6.2 Equipment of the rubber mixing line equipment must include:
e necessary electrical interlocks to stop the rubber mixing line and protect the operator from
potential source of danger.
e connection of the main circuit breaker with the front door: to open the guard door it is
necessary to switch off the power.
e emergency stop / restart of all units of the line to ensure the operator’s safety.
e line start blocking: all auxiliary units must be in working order at the time the main motor of
the mixer starting.
e diagnosis of the state of emergency and its indication.
e over current relay to protect motors from overload.
6.3 The surface temperatures of equipment which is in contact with the operator must not exceed +45C
6.4. Electrical equipment must meet the requirements of «Rules for Operation of Customers' Electrical
Installations» in accordance with the technical regulations of the Russian Federation.
6.5. Insulation resistance of electrical equipment and electric circuit wiring installed on the elements of
the rubber mixing equipment but not connected with the ground must be not less than 0.5 Mohm.
6.6. Body of the equipment, control cabinets and pneumatic equipment cabinets, hydraulic unit, drives
must be effectively grounded and have indelible in course of operation earth sign.
6.7. Control cabinets should be provided with entry activation device and emergency button «Stop»,
providing by pressing the opportunity of quick removal of voltage from electrical equipment and
instruments, signaling the presence of pressure in the rubber mixer.
6.8. Sound levels and equivalent sounds at workplaces and working equipment must not exceed the
values given in Table Ne 2.
Table Ne 2

Name of the Value of the characteristic
Sound level and equivalent sound levels, dB 80




7. AESTHETIC AND ERGONOMIC REQUIREMENTS

7.1. Starting devices and controls should be installed with an accessible overview for service
personnel.

7.2. Executive equipment and fittings that control the process of rubber mixing should be available for
maintenance and repair.

7.3. Paint and varnish covering for internal and external surfaces of the equipment of a rubber mixing
line, painting of pipelines in accordance with the Customer’s standard.

7.4 Color - in accordance with the customer's standard, as indicated in table 3.

Table Ne 3
Equipment of the rubber mixing line colour code

1 |The first basic color light gray RAL 7035
2 |The second basic color blue RAL 5002
3 |Moving parts

Signal color 1 yellow RAL 1023

Signal color 2 red RAL 2002
Note - The paint color of the equipment of the rubber mixing line will be clarified when ordering equipment

8. GENERAL REQUIREMENTS

8.1 The technical documentation is delivered in 2 copies and on electronic media in Russian:
e Equipment passport
e TR CU 010/2011 on the safety of machinery and equipment
e Line operation manual
e Operating Instructions for Scales and Weighing Dispensers
e Test program for commissioning
e Security requirement
e Programming Guide
e Product sequence diagram
e Picking list
e Assembly drawings of rubber mixing line with specifications
e Assembly drawings
e Drawings of main assemblies (with specifications) and details
e List and drawings of wearing parts and rubber products
e Diagrams set:
v’ electric schematic diagram;
v’ electric circuit diagram;
v" hydraulic schematic diagram;
v" hydraulic connections diagram;
v’ pneumatic schematic diagram;
v’ pneumatic connections diagram;
v" kinematic diagram;
v" lubrication diagram;
v" layout of sensors and actuators on the equipment;
v" scheme of slinging of the main knots of the rubber mixing line.
e Statement of purchased items with indication of the manufacturer;



e List of spare parts;
e Foundation Plan;
e Foundation bolt plan.

9. CONTROL SYSTEM REQUIREMENTS

9.1 The equipment for the rubber mixing line should be completed with the following components
from European suppliers (replacement as agreed with the customer):

e The programmable logic controller must be equipped with an operator panel designed to
display the progress of the technological process, display information and alarm messages, as
well as edit, if necessary, the parameters of the control system.

e Controller type: SIEMENS Simatic S7-1500, with Industrial Ethernet or ProfiNet network
interface or equivalent as agreed with the Customer

e Visualization system type TIA Portal.

e Operator panels type SIEMENS OP.

e Network protocol for remote PROFINET modules (based on Ethernet).

e Monitoring, setting, adjusting and visualizing parameters (temperature, pressure, etc.) is
performed by the central processor and WinCC (or the operator panel), without the use of
autonomous setting, adjustment and control means.

e SIEMENS SITOP power supplies.

e Separate power supply to controller and input / output circuits.

e Drives - SIEMENS or analogs as agreed with the Customer.

e Relays, contactors, electrics, electric motors - SIEMENS or equivalent.

e Electric motors - SIEMENS or equivalent.

e Pneumatic equipment produced by FESTO

e Hydraulic system - manufactured by Vickers or Bosh Rexroth.

9.2 The electrical equipment used must be reliably protected from external influences - dust, moisture,
soot, evaporation, etc.

9.3. The applied control cabinets must provide a degree of protection, not lower than IP —54.

9.4 When calculating the thermal conditions of the in-room equipment, take into account high
temperatures in the summer period up to +45 ° C.

9.5 It is imperative to use air-conditioners with air filters with the possibility of cleaning and
replacement.

9.6 The ventilation system must be equipped with dust filters. It is advisable to use side-mounted air
conditioning systems to avoid condensate discharge inside the cabinet when the air conditioner fails.
9.7 Mandatory supply of spare parts. The list of materials spare parts approved after the coordination
of electrical, pneumatic and mechanical circuits.

9.8 All internal cabling and wiring products shall be supplied by the manufacturer.

9.9 Power cables from switchgear to line input devices can be purchased by the plant in consultation
with the manufacturer. The location of power and signal / information cables should be located at a
considerable distance from each other.

9.10 Describe the requirements for laying cables and switchboards to junction boxes.

9.11 The company provides technical requirements for process air, air for instrumentation and
automation equipment, technical requirements for cooling water.

9.12 Earth leakage monitoring devices, both for the control system and for frequency converters.

9.13 Frequency drives should be able to release cold rubber from a rubber mixer (for example, after a
power outage)

9.14 Emergency stop device.



9.15. The control of the emergency stop after switching on must remain in the position corresponding
to the stop until it is returned to the starting position; his return to the original position should not lead
to the launch of the equipment.
9.16. The emergency stop control shall be red in color, different in shape and size from other controls.
9.17. The complete or partial cessation of power supply and its subsequent restoration should not lead
to the spontaneous start-up of equipment.
9.18 It is necessary that the entire security system be implemented using either a separate security
controller (for example, SICK FlexiSoft) or using the security modules that make up the main PLC.
Each contact of any of the security devices must be connected to a separate input of the controller
(modules) of security and have a diagnostics. When designing a security system, it is advisable to use
the same type components of the same manufacturer (for example, a safety controller, safety relay,
scanners, barriers, etc. from SICK)
9.19 The control system must have settings

v" general settings for equipment operation (machine parameters)

v individual settings for products (as part of "recipes") (prescription parameters), which take

into account the peculiarities of the properties of materials or product design:

v’ calibration settings (calibration parameters) (setting scales to “0”)
9.20. Each network element of the control system must handle situations of abrupt termination of the
network exchange, diagnose it, and at the same time maintain the possibility of continuing the started
cycle in automatic mode after the restoration of network operation and issuing a command to continue
operation.
9.21 There should be settings for the duration of the disappearance of network connections during
which the control system does not respond to them.
9.22 1t should be possible to continue the automatic cycle after the resumption of a suddenly stopped
supply of energy, heat carriers, working fluids, a short-term change in the characteristics of the energy
carrier, etc. Along with unconditional fulfillment of safety requirements, it is highly desirable to
minimize the damage — the amount of waste generated as a result of processing the control of these
effects and reduce the length of time between stopping and restarting equipment after a sudden power
supply, heat transfer fluids, short-term fluids, t .d
9.23. The control system should be free of uncontrollable delays in the operation of the program
blocks and the mechanisms (“hangs”).
9.24. The control system should have synchronization of execution of parallel commands to the
executive mechanisms.
9.25. The control system should have the blocking of unnecessary (redundant) signal combinations,
i.e. many combinations of signals are limited, incl. to protect against erroneous data.
9.26 For a control system in the event of a failure / failure of a secondary function, the main functions
should not cease to operate (without these secondary functions, equipment could, in principle, continue
operation).
9.27 The control system should implement algorithms of work with the highest possible speed of
equipment mechanisms.
9.28 The control system should use elements with indication of their state, especially in series-
connected elements of the safety circuits.
9.29 During operation, the Customer should be able to independently develop and improve the
management system: to replace any of its elements with similar ones, to supplement the system with
new elements. At the same time, the Customer must have read and write access to any program block
and configurable parameter of the control system in the PLC, operator panels, drives, sensors, etc.
except for access and reconfiguration of security systems.



9.30. In the control system should be visualized for the engineer:

v’ the sequence of steps when executing the program in the PLC, as well as indicating the

completion of each step

v monitoring of internal variables of functions working with groups of similar objects

v monitoring of the control program
9.31 The control system must have automated calibration functions (setting the scale to “0”)
9.32 The control system must have a quick procedure to restart the production cycle after the failure of
the control system or for other reasons.
9.33 The control system should have a high degree of automation and quick response of the equipment
readjustment functions for the production of another product.
9.34 When exchanging data, there should be a margin of at least 20% for the tags in order for the
management system to develop.
9.35. The control system should include devices, communication cables and software for programming
and configuring all elements of the control system.
9.36 It is necessary to use commercially available elements in the control system, if possible avoiding
the use of unique devices produced in single copies.
9.37 The expected lifetime of the control system is at least 10 years.
9.38 The language of user interfaces, PC display, software and writing on control panels and
equipment is Russian.
9.39 Installation and commissioning works are performed by the equipment manufacturer.
9.40 Training provided by the manufacturer of the equipment.
9.41 Supply of spare parts Kit is required.

10. REQUIREMENTS TO THE DIAGNOSTIC AND VISUALIZATION SYSTEM

10.1. The control system must have a reliable and absolutely detailed equipment fault diagnosis
system.
10.2. The diagnostic system should output to the operator all faults occurring at the present moment of
time:

e network disconnection, there is no connection with one of the network devices

e drive errors (preferably with a malfunction code and (or) interpretation),

® Sensor errors

e communication errors

e the command is not executed (there is no condition to execute the command)

e command execution time exceeded (there is no condition to complete the command execution

within a specified time)

e sudden activation of the actuator (unauthorized command execution)

¢ sensor malfunction (false alarm)

e malfunction of the actuator:

v’ the position of the mechanism is not defined,
transition to the manual mode of operation of the sequence of operations,
the required parameter value is not reached,
the value of the controlled parameter is more than the maximum permissible value / less
than the minimum permissible value.
¢ there is an unauthorized change of the parameter value (oil leakage, etc.), the parameter value
is beyond the limits of permissible deviations

e the device is not turned on by the operator / the device is not turned off by the operator
e operation of the emergency switch
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e problems with power supply equipment, etc.

When working with faults, the operator should be able to select the most relevant faults in his opinion
for their processing.
10.3. The diagnostic panel must have 2 windows:

e All commands (directives window) issued by the control system at the moment should be
displayed in one window, as the commands are executed, they should be deleted from this
window.

¢ In the other window, the faults already mentioned should be displayed.

10.4. All faults that have occurred, regardless of how they are fixed, should be recorded in the system;

10.5. Provide the ability to quickly view the database of faults.

10.6. The system of diagnostics of malfunctions should as a result allow to perform troubleshooting
without the involvement of programmers and without the use of additional computers (laptops) or
other diagnostic tools.

10.7. On the diagnostic panel or the monitoring panel, the control system should display a real-time
animated mnemonic of the entire line.

10.8. The mnemonic scheme should be detailed and contain information about the mechanisms,
sensors, actuators, etc. At the same time, all information should not be displayed on one mnemonic
scheme, the mnemonic scheme should be ranked by a working attribute and have the appropriate
detailing.

10.9. The visualization system should contain modules:

e management of technological parameters (*'recipe"” mixtures);

e display of parameter values at a given time for an operator;

e management of rubber mixing parameters for the operator.

Operator Panel Operating System - TIA Portal

10.10. The operating system of the operator / measuring stations - MS Windows 7 Pro (or more
modern);

10.11. The system of recording the results of the line.

The system must register the following parameters:

e system operation protocol - any commands issued by the control system;

e buttons used by the operator, mode changes, etc .;

e moments of shifts;

e (uantities produced in batches and tons.

10.12. The listed parameters should be recorded with the date and time of their registration with an
accuracy of 1 second,;

10.13. The results should be recorded both in text files with their placement in folders: year / month /
file, and in an electronic database.

10.14. The file format must be communicated to the control system developer.

10.15. If it is impossible to ensure that the specified parameters are registered by the manufacturer of
the control system, the Supplier shall provide tables of controller registers to read the necessary
parameters.

10.16. To read the parameters and integrate it into a single factory technological network, the control
system must be able to connect it to the standard Ethernet network and to communicate with it (with
the control system) support the MODBUS TCP IP protocol.

10.17. The software supplied with the rubber mixer control system must be self-sufficient, not
requiring the purchase of any additional parts and fully operational.

10.18. The software should not require the presence of any kind of database administrators, etc., and
should not require periodic archiving of any databases manually, that is, it should be unattended.



10.19. Data on product output, operating time and equipment downtime, the number and frequency of
alarms for a selected period of time should be visualized.

10.20. The visualization system must have control of the parameter values entered by the user, which
in the future may lead to equipment downtime due to the input of non-regulation values

10.21. There must be protection from accidental or illegal changes to the program settings: at least two
different user accounts in the system are recommended - for workers, for engineers.

11. REQUIREMENTS FOR THE LINE CONTROL SYSTEM DOCUMENTS

11.1 Management System. Must be submitted:

e functional diagram;

e Dasic electric circuit;

e electrical circuit connections;

e hydraulic circuit (with functionality for various types of valves included)

e pneumatic circuit

e programmer's manual;

e manual adjuster;

e operator's manual;

e structure of programs and their detailed description.
11.2 Source codes and codes of control, visualization and reporting programs, with detailed comments
(Russian and English).
11.3 Tables with addresses of variables and their purpose in the address spaces of the controllers for
reading the necessary information for recording the results of work and logging.
11.4 Software development environments for operator stations, control panels, controllers, frequency
drives and other programmable system elements should be provided either as installation disks or
already installed (in working condition) on a portable computer provided by the supplier (such as a
laptop) .
11.5 It is obligatory to provide connecting (interface) cables for setting up the programmable elements
of the control system (for communication with the controller, operator panels, frequency converters,
etc.).

12. TRAINING THE PROFESSIONALS TO WORK WITH THE CONTROL SYSTEM

12.1 Prior to the acceptance of equipment, it is necessary to provide training courses for equipment
maintenance for technological workers, technologists, mechanics, electricians, programmers,
electronics engineers (in Russian).

12.2 Topics of training courses should be agreed with the Customer of the equipment after reviewing
the technical documentation for the equipment.

13. STAGES AND STAGES OF DEVELOPMENT, ORDER OF CONTROL AND
ACCEPTANCE.

13.1. Working design documentation is subject to additional agreement on electrical circuits, on the
list and characteristics of software, on overall dimensions and reference.

13.2 The equipment should be subject to acceptance tests at the manufacturing plant and at the
Customer’s industrial site, in accordance with a specially developed and jointly agreed program.

13.3 Equipment warranty not less than 12 months from the moment of signing the equipment
acceptance certificate for operation.
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1. HAUMEHOBAHUE U OBJIACTb IPUMEHEHMUSI.
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BbICOKOTO KayecTBa.

1.2. 0O6nacTb NPUMEHEHUA - LWUMHHbIE 3aBOAbI.

1.3. MpoeKkTnpyemas AMHUA NpeaHasHa4YeHa A8 SKCnayaTauMu B 30Hax NomelleHuit Knacca M-lla

no Ny3.
1.4. Karteropua npou3BoACTBa NO CTENEHM NOXKapHoM onacHocth "B" no HTM 24.
1.5. Knumatmyeckoe ncnonHeHue anHmu —YXJ14 no NOCT 15150.
2. OCHOBAHHUE AJIs1 IPUOBPETEHUSA
2.1 OcHoBaHMeM ISl TPUOOpPETEHUS OOOPYAOBaHHS SIBISACTCS WHBECTUIIMOHHBIA  MPOEKT

««PazButne npoussoactea [IMK mmn nHa AO «KopauanT»»
3. HEJIb U HASBHAUYEHHUE ITIOCTABKHA

3.1 ITocraBka o006OpynOBaHMs CBsf3aHa C HEOOXOJUMOCTBIO OOECIeYeHHs] PE3NHOBBIMU
CMECSIMH BBICOKOTO KauecTBa YyBEIWYCHHBIX 00BbeMOB mpousBoiacTtBa [IMK muH, yBenndeHus
MIPOU3BOIUTENILHOCTH TPYAA.

4. TEXHUYECKHUE TPEBOBAHUSA

4.1 OcHOBHBIE MapaMeTPbI U pa3Mepbl Pe3HHOCMECHTEJIsl M ero YacTeii:
e (O0ObBEeM CMECUTENHHOUN KaMephl, I[M3 320
e Tun poropoB B3aMMO3aLEIUIIOLIECS



o KoaddumnueHt 3anoaHeHUs] CMECUTENILHON KaMephl

(B 3aBUCHUMOCTH OT COCTaBa M TEXHOJOTUYHOCTH CMECH )

e PerynupoBaHue 4aCTOTHI BpAlllCHHUs] pOTOPOB

e YacroTa BpallleHUsI pOTOPOB, MuH !

e [lokpbITHE POTOPOB U CTEHOK CMECUTEIILHON KaMepbl

e IlpuBoj BepxHeEro 3aTBopa

e JlaBieHue BEpXHEro Mpecca Ha PE3UHOBYIO CMECh,
MllIa, ue Gonee

e [IpoaomKuTenbHOCTh NObEMA U OIYCKaHUS
BEpPXHETO 3aTBOpa, C, HEe OoJiee

L4 HpOI[OJ'DKI/ITCJ'IBHOCTb Ha60pa JaBJICHUs Macja B IIPUBOJC

BepxHero npecca ¢ 0 1o 100 %, c, He Gonee
e (CpencTBO KOHTPOJIS TEMIIEPATyPhI

KomunuecTBo Tepmonap, mr.

30HBI KOHTPOJISL U pErUCTpaly 3HAU€HUN TeMIIepaTypbl:

- HUOKHUH 3aTBOD, WIT.
- OOKOBBIE CTEHKHM CMECUTENIbHOM KaMephl, LIT.
Jlonyckaemasi HOrpeuIHOCTh KOHTPOJISI TEMIIEPATYPbI

B paboueM auamazone temmneparyp ot 5 °C mo 190 °C, °C

KonndecTBo JOMOMHUTEIBHBIX (3aMIaCHBIX) TEPMOIIap,

MpeaAOCTAaBIACMBIX ITPOU3BOAUTCIICEM, IIT.

BBoa marunreneii:

- KOJIMYCCTBO KJIaITaHOB AJIA BBOJa M?IF‘II/ITCJIGI;'I, T.

(mMacino — 2, cuian — 1, Bock/oTBepcTue — 1);

- MPOOHKUTEIBHOCTh BBOJIa MATYUTEINIEH, ¢, HE OoJee
- TaBJICHUE XKUJKOTO MATYUTENSI B MHKEKTOPE MPU BBOJIE

JKUIKUX maraureneit, MIla (KFC/CMZ), HE MEHee

0,55-0,70

AdBTOMAaTHYCCKHU

OeccTymnmeHyaTo

5- 60
TBEPJOCILIABHOE

TUPABIAYECKUNA

0,7

10

tepmonapa TMKH
tun T
KJIaCcC TOYHOCTH 1

3

1;
2

+2

15;

6,8 (70).

CMmecurenb J0KEH OBbITh OCHAIIEH YETBIPEXKOHTYPHOM CTAaHIMEH perylIupoBaHUsl TeMIepaTypbl
U Pacxo/la OXJIAXKAAIOIIEH BOJBI.

Cucrema OXJTAXKACHUA pa60LII/IX OpraHoOB PE3NUHOCMECUTEIIA HC JOJI’KHA UMCTb 3aCTOMHEBIX 30H.

KoHTyps! oxnaxneHus:

- TIOJyKaMephl;

- poropa;

- HWKHUU 3aTBOpP;

- BEpXHUH 3aTBOP.
Temnepatypa oxiyaxaaromei Boabl, °C
Temnepatypa okpysxatouiei cpensl, °C
Bnaxxnocts Bo3ayxa, %, He Oosee

DHeprocHabX)eHHe

2-28
5-40
85

- 3NPE (tox nepemeHHBbIH, TpeX(a3HbIi, MATHIIPOBOIHAS JINHHS)

- yacrora, I'n
- HanpsbKkeHue, B

Pacnonoxenue npuBoOJa

50«1
380+38

JEBOC



(ecu cMOTpETH CO CTOPOHBI
3arpy304HOr0 TPAHCIIOPTEPA)
e JlaBieHwue cxaToro BO3ayxa B MPUBOJAX 3aCTIOHOK CHCTEMBI
aBTOMATHYECKOI0 JI03UPOBAaHUS TeXyriaepoaa u cunku, MIla (6ap) 0,60+0,06 (6,0+0,6)
e YpoBeHb 3BYKOBOTO JaBiieHUS, 1b, HE Oolee 80
4.2. OnucaHue A0CTaBKKU NPOAYKTA

> CUHTETMYECKMII W  HaTypanbHblA Kaydyyk OyayT [OCTaBAATbCA K PE3NMHOCMECUTEND B
KOHTENHEepaXx.

> Cbinyune xuMuKaTbl ByayT [OCTABAATLCA B 3aKPbITbIX NOAUSTUNEHOBbIX MaKeTax.

> HanonHuTenu: men, KaoAUH, OKCUA, UMHKA, KPEMHUI KUCNOTHBIN HanoaHUTeNb (cuauka) byayt

[0CTaBNATbCA MO CUCTEME NOLaYM, B3BELUMBAHMA M BBOAA B PE3MHOCMECUTEND YEPES3 PACcXOaHble ByHKepbl.

> TexHWYecKn yrnepos, 6yLeT NOCTaBAATLCA Yepes pacxoHble BYHKepbl K pe3nHOCMECUTENIO
Nno MHeBMOTpPACCE C CMNOCHOIO CKAaaa.

> Muakne marumtenn (macno, BOCK) ByayT [0CTaBAATbCA MO TPybonpoBoAam C YaCTUYHbLIM
HarpeBOM Yyepes CUCTEMY Pa3BECKM.

4.3 TpaHCNOPTUPOBKA KOMMNOHEHTOB

Onepaumu ¢ KayyyKom:

> CUMHTETUYECKUIA U HaTypasibHbIA KaydyK NoAaeTca B BUAE KUM HA y4acTOK pe3anHocmelleHus
> YnpaBiieHue perenTamu:
Becbl 419 KOHTPOJIA MacCbl MOJIMMEPOB COEAMHEHbI C LLeHTPaIbHON CUCTEMOM XPaHEHUA PeLenTos.

Mogalowmii TpaHcnopTep HauMHaeT paboTaTb TONbKO TOr4a, Korda 3HayeHuMe MacCbl HaBeCKU B
TeyeHue 3 - 5 ceKyHA, NOCTOAHHO (3adUKCMPOBAHO) M He BbIXOAMT 3a Npeaesbl 40NyCKaemblX OTKNOHEHMI (B
COOTBETCTBUM C PeLenTypon).

> Cuctema WITPUXKOAMPOBAHUA CBA3AHA C LLEHTPaIbHOWM CUCTEMOM yrnpaB/ieHus peuentammn ana
CBEPKM HOMEpPaA NOJIMITUAEHOBOTO NaKeTa C UHIrpegMeHTamMm.

> Mofava Texyrnepoga WM APYrMX MacCoBbIX XMMWKATOB OYyAEeT KOHTPO/AMPOBATLCA CUCTEMOW
ynpasneHua peuentamu.

> BecoBoi M 3arpysouHblii TpaHcnopTepbl pe3vHocmecuTena 6yayT 3abnoKMpOBaHbl, ecau
N3MepeHHoe 3HaYeHne MacCbl HABECKM BbIXOAWT 3a Npeaebl 4ONYCKaeMbIX OTKJOHEHUI.

> Onepauma pe3nHocMelleHMs COOTBETCTBYET TpeboBaHMAM peLenTa 13 LeHTPasIbHOM CUCTEMDI
ynpaBneHusA:

e  YacToTa BpaLLEHMA POTOPOB BO BpemMs pe3nHOCMELLEH S

e [poAoNKUTENbHOCTb ONepaLuit

e [laBneHuWe BepPXHEro npecca Ha Pe3nHOBY CMeCh

e  PerynnpoBaHue 3HaAYeHWM YacTOTbl BpaALLEHUS POTOPOB M [AB/JEHMA BEPXHEro npecca Ha
pe3nHOBYIO CMeCb AN1A NoAAepKaHMA TpebyeMol TemnepaTypbl peanHoBon cmecu (dyHKums PID)
Ha Pa3/IMyHbIX ONepaunax LMKNa CMeLleHun

e  WN3meHeHue noTpebnsemoit MOLHOCTU M SHEPTUM B XOA4E LIMKIA CMELLEeHUs

4.4 OnucaHue NocTaBKM (coctaB 060pyA0BaHMA IMHUUN PE3UHOCMELLIEHUSA)

> Ha HWKHem, nepBoMm, 3Taxe:

. JIByXIITHEKOBBIN JKCTPYAEP € BAJIKOBOU I'OJIOBKOM, OCHAILICHHBIA CUCTEMON KOHTPOJIS
TEMIIEpaTyphl U YIIPABIECHUS CKOPOCTBIO B 3aBUCHUMOCTH OT JIaHHBIX 3aMEpPOB, B KOJIM4YECTBE 1 ef.

. Pasmep 3arpy3o4Hoil BOpPOHKM JIOJDKEH OO€cledrnBaTh OTCYTCTBHE 3acCTpEBaHMS
PE3UHOBOM CMECH, BBITPYKAEMOU U3 PE3UHOCMECUTES.

J YCcTaHOBKa CUCTEMbI TEMNEPUPOBAHMA A/1A SKCTPyAepa B Koanyectse 1 en.



JINHKMA oxnaxkaeHUa MaToyHOW pe3nHoBO cmeckn dpecToHHoro Tuna (YOT) B konundectse 1 ea,. ¢

y3/10M Nogbema pPesnHOBOM CMeCH Ha BTOPOM 3Ta.

>

>

LWKkadbl ynpaBneHus

Cxema pacnonoxeHus ob6opya0BaHMA MO COrNacoBaHUIO C 3aKasumMKoM.
Ha nonystaxe (actakaga):

PeanHocmecuTenb TMNa «MHTepMUKC» B KonndecTee 1 e,

ABTOMAaTU3NPOBaAHHAs cCUCTEMA YAaNleHUA Macia U3 YNJIOTHEHUI POTOPOB.

MAapocTaHUMA N CTaHLMA CMa3KUM CalbHUKOB

YcTaHOBKa CMCTEMbI TEMNEPUPOBAHMA ANA Pe3MHOCMEeCcUTens

Cxema pacnonoxeHus obopya0BaHMA MO COrNacoBaHUIO C 3aKasumMKoMm.
Ha BTopom aTaxe:

JINHMA noaaum KaydyKa 1 IMCTOBOM MaTOYHOM pe3nHOBOM CMeCH

- HOX O1A PE3KM Kay4yKa;
- NPUEMHbI IEHTOYHbIV TPAHCMOPTEP C AaTYMKOM HaMYMA MaTepuasna Ha TpaHCnopTepe;

- 3N1EeKTPOHHble BECbl C TEH30METPUYECKMMM AaTyMKaMM ONA B3BELUMBAHMA KaydyKa W
PEe3MHOBOM CMEeCH C AMana3oHOM B3BewnBaHUA oT 2 40 400 Kr ¢ AUCKPeTHOCTbio NoKasaHui 0,1
K, KJ1aCC TOYHOCTU CpeaHUi;

- 3arpy304HbIiA IEHTOUYHbIM TPAHCNOPTEP (KOHCTPYKLMA MO COrNacoBaHMIO C 3aKasuynKom).

Bety-dpuaep c TpaHcnoptepom WnpuHoi 1300 MM (KOIMYECTBO M KOHCTPYKLMA MO COMMacoBaHMIO C
3aKasuMKom).
JIMHMA NoAauM KUOKMX MATYUTENEN:

- 003aTOP C TEH3OMETPUYECKMMM AATYMKAMM C AMaNa3OHOM B3BELLMBAHUA ot 1 go 60
Kr ¢ ueHon geneHuna 0,02 Kr, Knacc ToyHoctn 0,5, B Konmnyectse 2 ea.

- o6orpeBaemaﬂ €MKOCTb B KO/inyecTse 2 ea.

- UMPKYAALMOHHBIN TpybonpoBog oborpesaemblii 4o Temnepatypbl He meHee 90 °C KonimyecTse
2en.

- ABa 0OTBeEpCTNA B Kamepe (C KI'IaI'IaHaMM) ana nogayvyn XWAOkKux MArYnTENEN B Kamepy
pesnHocmecnTena

Cucrema aBTOMaTMYECKOM MOAaUM XUAKOro cunaHa:

- €MKOCTb AN1A XPaHEeHUA CUN1aHa 3aKa4YyBaeMoro 13 eBpOKy6a;

- [03aTOp C TEeH30MEeTPUYECKMMM AaTYMKaMKM C AmanasoHom B3BewmBaHuA oT 0 go 40 Kr c
ueHol aeneHuns 0,02 Kr, Knacc TouHocTn 0,5;

- OTBEPCTHUE B Kamepe ANAa noaayn XNOKoro Ch1aHa B KaMmepy pe3anHoCMmecuTena.

Jo3aTop ¢ TeH3oMeTpuUyeCKMMM AaTyMKamun 1A L03UMPOBAHUA Texyrniepoga C AMana3soHOM

B3BewmnBaHunA oT 4 go 120 Kr c ueHon aeneHuna 0,02 Kr, Knacc ToyHoctn 0,5.

3arpy3oyHble eMKOCTU ANA Texyrnepoaa.
[o3atop C TEH30OMETPUYECKMMM AaTYMKAMW O1A B3BELIMBAHWUA CBET/bIX HaMoOAHWUTENei u

CUNIMKM C AnanasoHom B3BellunBaHuA oT 4 a0 120 Kr ¢ ueHo aenenuna 0,02 Kr, kKnacc TouHoctn 0,5.

3arpy3oyHble eMKOCTU ANS CBET/bIX HANOAHUTENEN U CUNUKN.

MpoAo KUTENBHOCTb B3BELWMBAHUS OAHOTO KOMNOHEeHTa He 6onee 30 cekyHa,
Y3en aBTOMaTUYeCcKol YKAaAKN GEeCTOHHOW NeHTbl HA NafneTsl.

LWKadbl ynpaBneHus.



. Cxema pacnonoxeHus obopya0BaHMA MO COrNacoBaHUIO C 3aKasuymMKoM.
> Ha TpeTbem aTae:
. Cuctema pacxogHbix ByHKEPOB C BUHTOBbIMU NUTATENAMM TPybOro n TOYHOro A03MPOBAHMS C
MaArHUTHbIMW YNOBUTENAMM M AaTYMKAMU CHATUA CTaTUYECKOrO 3N1EeKTPUYeCcTBa:
- Ana Texyrnepona ob6bemom 15 m3 B KonuuecTse 6 ea.

- ANA CUANKM oBbemom 6 m3 B Konnuectse 1 en.
- ANA CBeT/bIX HanoaHUTenen obbemom 2 M3 B KonmyecTse 3 eg,.
KOHCcTpyKUMA BYHKepoB M TPAaHCMOPTEPOB MO COrNAacoBaAHMUIO C 3aKa3suMKOM.

o Cxema pacnonoxeHus 060pya0BaHMA N0 COrNACOBAHMIO C 3aKa3UMKOM.
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PucyHokK 1 — Cxema pacnonoxkeHusa o6opyaosaHun
4.5. TexHUYECKNE XapaKTepUCTUKM 060pyA0BaHUA IMHUMN PE3UHOCMELLEHUA.
Tabnaunuya l
3HauyeHue
HanmeHoBaHMe XapaKTepUCTUKHU
XapaKTepuUCTUKU
1 Pe3anHocmecuTeNb 3aKPbITOro TUNAa NEpPUOAUYECKOro AenUcTBUA
O6bem cMmecuUTeNbHOM Kamepbl, N 320
YacToTa BpalleHna poTopos (nepemeHHas), 06/muH 5-60




[aBneHve BepxHero npecca Ha PesMHOBYID CMecb (NpW AaBAeHUM Macna B

npusoae sepxHero npecca 10 MMa (100 6ap)), MNa, He 6onee 0.7
TemnepaTtypa BbIrpyxaemomn cmecu, °C 140-170
Macca 3anpaBku (Npun KoapduumneHTe 3anonHeHns Kamepsbl 0,55-0,70), Kr 206-260
O6wan NpoAo/IKUTENbHOCTb LMKNA U3rOTOBAEHUA MepBOM CTagun pe3MHOBOM
cmecy, C 230
2 [lByXIWHEKOBDIM 3KCTPyAEep € Ba/KOBOW rON0BKOWM
Temnepatypa 3arpyaemoii pesnHosoi cmecu, °C 140-170
LLUnpnHa neHTbl pe3aMHOBOW CMECK NMPU BbIXOAE U3 r0/10Bbl IKCTPYAEpa, MM 600 -1100
Jonyckaemoe OTKAOHEHME LWMPUHbI IEHTbl PE3NHOBOM CMECU MpU BbIXO4E W3 s1c
roNI0Bbl 3KCTPYAEpPa, MM
ToNWMHA NeHTbl Ppe3VHOBOM CMeCK NPW BbIXOAe M3 F0N0Bbl SKCTPYAEPA, MM 4-10
Jonyckaemoe OTK/OHEHME TOJILWMHbI JIEHTbl PE3UHOBOW CMECcU Npu BbIXOAE W3 +0,2
ro/I0Bbl 3KCTPYAEpa, MM
Mpon3soauTeNbHOCTD, T/4Y 12
3 YcTraHoBKa peCcTOHHOro TMna
MponssoauTeNbHOCTb, T/4 12
LUnpnHa neHTbl pe3aMHOBOM CMECU HA BbIXOLE U3 BaHHbI OXAaXKAEHMA, MM 600 -1100
Jonyckaemoe OTKNOHEHME LUMPUHbI NIEHTbI Ha BbIXOAE M3 BaHHbl OXNAXAEHUA, 415
MM
ToNWWHA NeHTbl Ha BbIXOAE U3 BaHHbI OXNAXKAEHUA, MM 4-10
Jonyckaemoe OTKNOHEHME TO/LMHbI IEHTbI PE3MHOBOW CMECU Ha BbIXOLE U3 102
10,
BaHHbI OX/TAXKAEHUA, MM
TemnepaTtypa pe3MHOBOM SIEHTbl PE3MHOBOMN cmecK Ha Bxogae B YOT, °C 120-140
MaKcumanbHas TemnepaTypa pe3MHOBOM cMmecn Ha Bbixoge ns YOT, °C 40

4 ABTOMaTUUECKOE YCTPOICTBO A/1A pa3pe3aHuna IMCTOBOM MaTOUHOM cmecu «betu-duaep»

LLnpurHa neHTbl pe3MHOBOM CMECK 3arpykaemoi B betu-dmnaep, mm 600-1100

[Jonyckaemoe OTKNOHEHUWE LWMPUHBI NE€HTbI PE3UMHOBOM CMECH 3arpyKaemol B 415

6etu-duaep, Mm B

TonWMHa NeHTbl pe3MHOBOMN CMeCK 3arpyaemoli B bety-omaep, mm 4-20

Jonyckaemoe OTK/IOHEHME TONLLMHBI TIEHTbI PE3MHOBOW CMECU 3arpy*Kaemoi B 102
*0,

6etu-dbnaep, Mm




Mpon3BoaUTENbHOCTD, T/ 12

» YcTaHoBKa GecTOHHOro TMMna AN M30NALMK, CYLUKM U OXNaXKAEHMA NEeHTbl Pe3MHOBOM CMecu C
Y3/10M NOAbeMa Ha BTOPOM 3TaXK M aBTOMATUYECKOW YKAALKOM NeHTbl HA NOAAOHbI C BECAMMU AR KOHTPOAA
MacCbl Pe3MHOBOM CMEecH, YKaAbiBaeMon Ha NOAA0H.

» B YOT npeaycmoTperb aBTOMaTUMYecKoe 3arosfiHeHWe pesepByapa-HaKonuTensa u3 marnctpanu
noAaun U30aMpYIoLLEro COCTaBa (KnanaH M AaTYMK YPOBHS U30IMPYIOLLENO COCTaBa B pe3epsyape).

» B YO®T npeaycmoTpeTb YCTPOMCTBO A1 aBTOMaTMYECKON MapKUPOBKM NIEHTbI, ee nepdopaumio no
WMpPUHE 1 BbipybKKn 06pasL,oB aaa NnpoBeaeHMA aHaAM3a.

» B Y®T npeaycmoTpeTb NpUHTEP 418 NeYaTU NacNopTOB PE3NHOBLIX CMecei

5. XAPAKTEPUCTUKU

5.1. Cuctema aBTOMaTUUYECKOrO yNpaB/eHUs IMHUEN.
B cocTaB cuCTeMbl BXOAAT:

- OOopynoBaHHe BEpXHEro YpPOBHS, pa3MelIaeMO€ B LIEHTPAJbHOM IMyJIBTOBOM: cepBep,
MEPCOHANBHBIN KOMITBIOTEP C nepudepHitHBIM 000y I0BAHUEM.

- Koutpomnepsl  Juisi  ympaBlIeHHS ~— CHCTEMOM  JO3MpPOBAaHHS,  PE3HMHOCMECHUTEIEM,
oOpabaTeIBatOIIUM 00OPYAOBaHUEM, arperaroM (ECTOHHOTO THIIA, YCTaHABIMBAEMbIC B OTIEIHHOM
MOMEIICHNH, MAKCUMAIIBHO MPHOIMKEHHOM K TEXHOJIOTHYECKOMY 000PYyI0BAHUIO.

- HWuaukatopHas maHenb, yCTaHaBIMBaeMas Ha  IyJbTE€ MECTHOIO  YIPaBJICHUS
PE3NHOCMECUTETIEM

- IlporpamMmmHOe oOecriedyeHre CHCTEMBbI YITpaBIeHHsI, 00eCTIeYnBaroIIee:

- BBox u xpanenue, Bpigady no 3ampocy g0 2 000 penentoB M pexXHUMOB H3TOTOBICHUS
PE3NHOBBIX CMECEH;

- ABTOMaTrHyeckoe (POpMUPOBAHMS HABECOK MHIPEIUEHTOB B CUCTEME JICLEHTPAIN30BAaHHOTO
JI03UPOBAHUS B COOTBETCTBHH C BEIOPAHHBIM PELIENITOM CMECH U PEXHMOM €€ N3TOTOBIIEHHS, MaCCaMU
UHTPEUEHTOB, HUX MOPLUOHHOCTHIO U IOCIIEOBATEIbHOCTHIO B3BEIIMBAaHUS, a TaKXKE 3arpys3Ky
HaBECOK B KaMepy Pe3NHOCMECUTEIIS;

- ABTOMaTHYE€CKOE MOIIAroBO€e yIpPaBICHUE IUKJIOM CMELIEHUS 110 YEThIPEM ITapaMeTpam:

e VYrienbHbIC dHEPro3aTparsl (MOTPeOJICHHE PHEPIHU HA KAKAYH0 OIEPAIHIo UK
CMEIICHUSI)

e JloTpebnsiemMast MOIIHOCTh Ha KaXKA0H ONepariiy UKIa CMEIIeHHs

e [IpomOMKUTENBHOCTD CMENIECHUS

e TemmnepaTrypa  pe3MHOBOM CMECHM Ha KaXJI0Ml omepanuyd LHUKIa CMEIICHHS
KOHTPOJIUPYETCS TepMONapaMu, pacloio)KEHHBIMU B OOKOBBIX CTEHKaX CMECHUTEIbHOU
KaMephbl U B HIDKHEM 3aTBOPE

- ABTOMaTHYECKUH KOHTPOJb IapaMeTpPOB TEXHOJIOTMYECKOTO Ipoliecca, paboThl
UCTIOJIHUTENIbHBIX CUCTEM U MEXaHH3MOB 000py10BaHUs

5.2. [ina ynpaBneHus 060pyaoBaHMEM NMHUU PE3UHOCMELLEHUA UCMNONb30BaTh:

- KoHTponnep tnna SIEMENS Simatic S7-1500, c ceteBbim MHTepdeiicom Industrial Ethernet nam
ProfiNet nan aHanor no cornacoBaHuto ¢ 3aKa3ynMKom

- NaHenb onepatopa TmMna SIEMENS OP naun aHanor, Ha KOTOPYHO BbIBOAMUTL C/eAyoLLYy 0 MHOPMALLMIO:



e TemrepaTypa OXJIKIAOIIeH BOABI B CHCTEME HArpeBa/OXIIaXK ICHUS;

e JlaBieHWe BEpXHETO Mpecca Ha PE3NHOBYIO CMECh B PE3MHOCMECHTEILHON KaMepe;

® 3HaYCHHE TEMIIepaTypbl OOKOBBIX CTCHOK CMECHUTEIBHOW KaMepbl M HIIKHETO
3aTBOPA;

® TIpH BBIXOJC 3HAYCHUH NAPaMETPOB 3a MPEAENbl JOIMYCKAeMbIX OTKJIOHEHUI
BBIBOJIUTH 00 3TOM COOOIIEHHE

6. TPEBOBAHWUA BE3OMACHOCTU.

6.1. TpeboBaHuMAa 6e3omacHOCTM Ha obopyLoBaHWE  NIMHUM  PE3UHOCMELUEHUSA  [ONXKHbI
cooTBeTcTBOBaTb «[lpaBunam 6Ge3onacHOCTM ANA NPeanpuATU  PEe3MHOBOM  MPOMbILWJAEHHOCTU», B
COOTBETCTBMM C TEXHUYECKMM perfameHTom PO,

6.2. Ob6opynoBaHMeE TNHUN PE3UHOCMELLIEHMA AOKHO ObiTb OCHALLLEHO:

- HEO6XOAMMbIMM 6n0KMpOBKaMM Ana OCTaHOBKU IMHUN pe3nHOCMELLEHNA U 3alunNTbl ONepaTopa OT
noTeHUMNaIbHOTO UCTOYHUKA OMNACHOCTW.

- CBA3bIDO OCHOBHOrO BbIK/AOYATENA C ABEPbI0 OrpakAeHus: 4yTobbl OTKPbITb ABEpb OrpaKaeHwus,
HEeob6X0AMMO OTKAOUUTL HanpAMKeHue.

- aBapMVIHOVI OCTAHOBKOM IMHUM AanAa obecneyeHuns 6e3onacHOCTH onepartopa.

- BJIOKMPOBKOI MyCKa JIMHUU: BCE BCMOMOraTe/ibHble arperaTbl A0JIKHbl ObITb B paboyem cocToaHMN B
MOMEHT MyCKa OCHOBHOTIO 3/IeKTPOABUTaTeNss CMECUTENSA.

- OAMarHoCTMKa aBapuUMHOro COCTOAHMA M ero MHAMKauuMA.
- pene MaKkCMMa/ibHOrO TOKa 4/1A 3alMTbl 31EKTPoABUraTeNeil OT NeperpysKu.

6.3. TemnepaTypa nosepxHocTelt 0bopyaoBaHMA, C KOTOPbIMKW CONpPUKacaeTca onepaTtop npu pabore,
[OJIKHa 6bITb He 6onee 45 °C.

6.4. dnekTpoobopynoBaHMe AOMKHO OTBeYaTb TpeboBaHUAM «[lpaBUA TEXHUYECKON 3KchyaTauuu
3/1eKTPOYCTaHOBOK NoTpebutenei», «MpaBun ycTPoOCTBA 3N1E€KTPOYCTaHOBOKY.

6.5. ConpoTuBaeHWe W30AALMU 3SEKTPOOOOPYAOBAHUA WM 3/EKTPONPOBOLOK, YCTAHOBJIEHHbIX Ha
anemeHTax obopyaoBaHUA IMHUN PE3UHOCMELLIEHUA, HO HE COeAMHEHHbIX C 3eM/1el, A0/IKHO bbITb HE MeHee
0,5 MOm.

6.6. Kopnyc obopynoBaHusA, WwKadbl ynpaBaeHMa U wkadbl MNHEBMOANNapaTypbl, M'MAPOCTAHLMS,
nNpuBOAbl A0Hbl OblTb HAAEXKHO 3a3eMJIEHbI U UMETb HECTUPAEMbIN NPU SKCMNYATALLMK 3HAK 3a3eM/IEHUA.

6.8. LKadbl ynpaBneHUa [OOMKHbI 6biTb CHaBMKeHbl BBOAHLIM BKAOYAIOLWMM YCTPOWCTBOM U
aBapuitHoi KHonkoi "Cton", obecneunBatoLLei Npy HaxKaTMM BO3MOXKHOCTb BbICTPOro CHATMA HaMNpPAMKEHUA C
3/1eKTP0o060OPYA0BaHNA, U MPUBOPOM, CUTHANU3UPYIOLLMM O HaIMYUM AABNEHUA B pPe3MHOCMecUTe e,

6.9. YpOBHM 3BYKa W 3KBMBAJIEHTHbIE 3BYKM Ha pabounx mecTax npu paboTatowem o6opynoBaHUN He
[AOJIKHbI MPEBbLILLATL 3HAYEHWIA, NPUBEAEHHbIX B Tabanue 2.

Tabnuuya 2



HanmeHoBaHWe XapaKTepUCTUKK 3HavyeHune
XapaKTePMUCTUKM

YpoBeHb 3BYKa U 3KBMBAJIEHTHbIE YPOBHM 3BYKa, Ab 80

7. 3CTETUMECKUE N SPTOHOMMUYECKUE TPEBOBAHUA.

7.1. MNycKoBble YCTPOWCTBA M CPeacTBa KOHTPOAA AO/KHbI BbITb YCTaHOB/EHbI C AOCTYMHbIM 0630pOM
ANA 06CNyKMBalOLLErO NepPCcoHana.

7.2. icnonHuTenbHas annapaTypa v apmaTtypa, ynpasaaowas npoLeccom pesvHoCMeLIEeHUA, A0/IKHa
6bITb AOCTYNHA A1 06CAYKMBAHUA U PEMOHTA.

7.3. JTakoKpacoyHoe MOKPbITUE AN BHYTPEHHUX W HaPYXHbIX NMOBepxHoCTel 060pyA0BaHMA NAUHWM
pe3snHocMelleHMsA, OKpacKa TpybonpoBoa0B B COOTBETCTBMM CO CTaHAAaPTOM 3aKasuumKa.

7.4 LBeT — B COOTBETCTBMM CO CTaHAAPTOM 3aKa3umKa, KaK yKasaHo B Tabanue 3.

Tabnunua 3
OobopynoBaHue JMHNU Pe3UHOCMEIICHUS Kpacka KOJ1
1 TlepBblit OCHOBHOM LIBET CBETJIO-cepast RAL 7035
2 Bropoii 0OCHOBHOI1 11BET CUHSA RAL 5002

3 JIBuKyIIuecs 4acTH

CurHanpHbId OBeT 1 JKelnrTast RAL 1023
CUrHajgbHBIH 1BET 2 KpacHas RAL 2002
Ilpumeuanue — LlBer kpacku 0OOpYHOBAaHUsS JIUHMM PE3MHOCMENIEHHs OYAyT yTOYHEHbI IIPU 3aKase
00opynoBaHUs

8. OBWHNE TPEBOBAHUA

8.1. TexHMYecKana AOKYMeHTaUuA NOCTaBAAETCA B ABYX 9K3eMNaApax U Ha 9/1eKTPOHHOM HocuTene, Ha
PYCCKOM A3blKe:

<\

[Tacopt oGopynoBanus

TP TC 010/2011 o 6e3omacHOoCTH MalIMH U 000PYAOBaHUS
PykoBo1CTBO MO 3KCIUTYaTallK JIMHUU

PykoBojicTBa 1O AKCIITyaTalluy BECOB U BECOBBIX J103aTOPOB
[IporpaMmMa ucneITaHui IpU MyCKO-HAIAI0UYHBIX paboTax
TpeboBanue k 6€30MaCHOCTH

PykoBoOZICTBO 117151 MpOrpaMMHUpPOBaHUS

[uknaorpamma paboThl U3ENUs

BenomocTs KoMIUIEKTaIUN

COopouHbIe YepPTEXKH JIUHUHA PE3MHOCMEIIIEHUS CO CIIEIU(DUKAITUSIMA
MoHTaXHBbIE YEPTEKH

UYepTeku OCHOBHBIX Y3J10B (CO crienupuKausIMH) U 1eTanen
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v [Tepedens u yepTexu ObIcTpon3HAITMBatOmMUXCs Aetanei u PTU
v KoMruiexr cxem:

- CcXeMma JJIEKTpUYEeCcKasi MPUHIUITHATIbHAS ,

- CXeMa JJIEKTpUYecKasi COCIUHEHUH ,

- CcXeMa T'MJIpaBinyecKas NPUHLIUIHAIIbHAS ,

- CXeMa T'MJIpaBlInyecKas COeUHEHUH,

- CXeMa THEeBMAaTh4ecKasi MPUHIIUIHATbHAs

- cXeMa ITHEBMaTH4ecKasl COeAUHEHUH

- cXeMa KMHeMaTHdecKas

- cXeMa CMa3KH

- CXeMa PAaCIOJIOKECHHsI TaTYNKOB M UCTIOJTHUTEIBHBIX JIEMEHTOB Ha 000PYI0BaHUH.
- CXeMa CTPOIOBKH OCHOBHBIX Y3JIOB JIMHUU PE3UHOCMEIICHUS
BeaomocTh MOKYIHBIX U3AENUI C YKa3aHUEM U3TOTOBUTEIIA
Bemomocts 3UII

[Tnan pyngamenta

[Inan pynaamMeHTHBIX GOATOB

NSRRI

9. TPEBOBAHUS K CUCTEME YIIPABJIEHUSA

9.1 OO6opynoBaHue IJWHUU PE3UHOCMEIICHUS JIOJDKHO KOMIUICKTOBATHCS CIIEAYIONTUMHU
KOMIUICKTYIOIIUMH €BPOIEHCKHUX MTOCTABIIMKOB (3aMEHA 110 COTJIACOBAHMIO C 3aKa3UUKOM):

o [IporpaMMupyeMblii JIOTMYECKUNH KOHTPOJUIEP JOJDKEH OBbITh OCHAIICH IaHEeJbIo
orepaTopa, IMpeIHa3HAUYEHHOW Ui OTOOpaKEHUS XoJa TEXHOJOTMYECKOro IIpoliecca, BBIBOAA
WH()OPMAIIMOHHBIX ¥ aBApUUHBIX COOOIICHUH, a TaK ke JJIs PeIaKTUPOBAHHS, MPU HEOOXOIMMOCTH,
MapaMeTPOB CUCTEMBI YIIPABICHHUS.

o Tun konrpomtepa: SIEMENS Simatic S7-1500, ¢ cereBeim mntepdeiicom  Industrial
Ethernet nim ProfiNet uiu ananor mo coriacoBaHuio ¢ 3aKa3qyuKOM

o Cucrema Busyanusanuu Ttumna T 1A Portal.

o [Tanenu onepatopa Tuna SIEMENS OP.

. CeteBoii mpoToko: s yaaneHHbix moayieir tTuna PROFINET (ua 6ase Ethernet).

o Kontponb, 3amaHue, peryimpoBaHWE W BH3yalH3alMs IapamMeTpoB (TemIieparypa,

JaBJICHHE H T.JI.) OCYIICCTBISCTCS EHTpaIbHbIM mporieccopoM 1 WINCC (v maHembio ormeparopa),
0e3 HCMOIb30BaHU AaBTOHOMHBIX CPECTB 33/IaHUs, PETYTUPOBAHUS, KOHTPOJIS.
. broxu muranus tuna SIEMENS SITOP.

. PaznenbHOE MUTaHNE KOHTPOJIIEpA U BXOJHBIX / BBIXOJHBIX LEMEH.

. [TpuBonsl — SIEMENS wunu ananoru no coriiacoBaHuo ¢ 3aKa3uuKOM.

° Pene, koHTaKTOPEI, 37eKTpoaBTOMaTHKa,deKkTpoasurarea — SIEMENS wnu ananor.

. Onexrpoasurarenu — SIEMENS wnu ananor.

o ITHeBMOOOOpYyIO0BaHNE — POU3BOJACTBO (pupMbl «FESTO»

o I'mapasnudeckas cucrema — mpou3BocTBO Ghupmbl «Vickersy nim «Bosh Rexrothy

9.2 [TpumeHsieMoe 3JeKTPO0OOPYAOBaHUE TOJIKHO OBITh HAJIEKHO 3aIIUIIEHO OT BHEIIHUX
BO3/ICUCTBUI — MbUIb, BIIATA, CaXka, UCIIAPEHUS U.T.1.

9.3 [Tpumensiemble mkadbl YIpaBaeHUs JTOJHKHBI 00ECTIEUUTh CTENEHb 3alUThI, HE HUXKE
IP -54.

9.4 [Ipu pacuere TEIUIOBBIX PEXHMMOB BHYTPUIIKA(PHOrO 00OpYAOBaHHUS, YUUTHIBATH

BBICOKHE TEMIIEpATyphI B JIETHUH nepuos 1o ritoc 45 °C.
9.5 O0s13aTenbHO TPUMEHEHNE HATKa()HBIX KOHIUIIMOHEPOB C BO3AYIIHBIMH (DHUIBTpAMH C
BO3MOKHOCTBIO UHCTKHU U 3aMEHBI.



9.6 Cucrema BEHTWISAIIMK JOKHA ObITh ¢  (Quiabtpamu  oT 1bUM.  CHCTEMBI
KOHJIMIIMOHUPOBAHUS IKa(OB KEIaTeNIbHO HCIIOIh30BaTh OOKOBBIE, 4YTOOBI HU30ekaTh cOpoca
KOHJIEHCaTa BHYTpPh 11Kada MNpu BbIXOAE U3 CTPOS KOHIUIIMOHEPA.

9.7  O6sparenvhas noctaBka 3UIL. Tlepeyennr wmatepuanoB 3UII yrBepxkmaercs mocie
COTJIACOBAHUS DIIEKTPUICCKHX, THEBMATHUECKUX 1 MEXaHUYECKHUX CXEM.

9.8  Bcs BHYTpEHHsIsI KaOeIbHO-IIPOBOTHUKOBAS MIPOAYKIUS JOJDKHA TOCTABIATHCA (PUpMOit
MIPOU3BOIUTEIICM.

9.9  CunoBble kabenu OT pacnpeAeNUTEeNbHbIX YCTPOMCTB 10 BBOJHBIX YCTPOMCTB JIMHUU
MOTYT NpUOOpEeTaThCcs 3aBOJIOM IO COTJIACOBaHMIO C (GUPMON mpousBoauTeneM. Pacronoxxenue
CIWJIOBBIX M CHUTHAJIBHBIX/MHQOPMAIIMOHHBIX Kalenei MOJDKHBI pacroyiaraTbCsi Ha 3HAYUTEILHOM
yAaJeHu! IpYr OT Apyra.

9.10 Ommcare TpebOBaHHS K TMPOKIATKEe Kabenell W I[IMTOB TEPEKIIOYEHUs K
pacmpeeuTeTbHBIM KOPOOKaMm.

9.11 odupma mnpeAcTaBIseT TEXHUYECKHUE TPEOOBaHUS K TEXHOJIOTHYECKOMY BO3IYXY,
BOo3ayXxy npudopoB KUIInA, TexHuueckue TpeOOBaHUS K OXJIAXKIAIOIIEH BOJIE .

9.12  YcTpoiicTBa KOHTPOAA YTEUKN Ha 3eMJII0, KaK A1 CUCTEMbI YNPaBAEHUSA, Tak U AN YaCTOTHbIX
npeobpasoBareneil.

9.13 YacroTHbIC MPUBOABI JOJKHBI HMETh BO3MOXKHOCTH JIJISI BBICBOOOXKJICHUS XOJIOJTHOMN
PE3UHBI U3 PE3MHOCMECHTEIIS (HAIIPUMED, TIOCIIE MPEKPAICHUS DICKTPOCHA0KCHHS )

9.14  YcTpoWicTBO aBapUMHOIO OCTaHOBA.

9.15 OpraH ynpaBneHuA aBapuiHbIM OCTAaHOBOM MOC/JE BK/OYEHMA [OJ/IKEH OCTaBaTbCA B
MOJIOKEHWMMN, COOTBETCTBYIOLLEM OCTAaHOBY, A0 Tex Mop, Noka OH He 6yaeT Bo3BpalweH paboTalowmm B
UCXO4HOE MO/IOXEHWEe; €ero BO3BpalleHWe B WCXOAHOE MONOMEHWe He [O/KHO NPUBOAWUTL K MYCKY
obopyaosaHus.

9.16 OpraH ynpaBneHUs aBapWiHbIM OCTAHOBOM AO/IKEH bbiTb KPacHOro LBeTa, OTAMYATbCA
dopMOI 1 pazmepamu OT APYTMX OPraHOB yrpaBaeHus.

9.17 TMNonHoe WAM YacTMUYHOE npeKpalleHUe 3SHeprocHabskeHua W nocnegylouiee ero
BOCCTaHOB/IEHWUE HE JOMKHbI MPUBOANTb K CAMONPOMU3BONLHOMY MYCKY 060PYA0BaHMA.

9.18 Heobxoanmo, yTOOBI BCsA CUCTEMa 0OE30MacCHOCTH Obljia BHIMIOJHEHA C MCIOIb30BAHUEM
60 oTAensrHOrO KoHTpoiiepa 6ezonacHoctu (Hanpumep, SICK FlexiSoft), nubo ¢ ucnonszoBanuem
Monynei Oe3zomacHocTH, Bxoasmux B coctaB ocHoBHOro IIJIK. Kaxnplii koHTakT mdro0oro wus
YCTPOMCTB 0€30MacHOCTH JOJKEH OBbITh MOJKIIOYEH Ha OTAENbHBIM BXOA KOHTpoiuiepa (Momyineit)
0€30MMacHOCTH W HMMETh JUArHOCTUKY. [Ipy MPOEKTHPOBAHMM CHCTEMBI O€30TAaCHOCTH JKEIATEIhHO
WCIOJIb30BAHNE OJIHOTHITHBIX KOMITOHCHTOB OJIHOTO TIPOM3BOIMTENS, HAIpHUMEp, KOHTPOJUICP
0e30MacHOCTH, peiie 6e30MacHOCTH, CKaHepbl, 0apbepbl U T.11. pupMbl SICK

9.19 Cucrema yrpaBieHUs JOJDKHA UMETh HACTPOUKH

- 0011IMe HACTPOMKH 17151 paboThl 000pYyI0BaHMS (MAIIMHHbBIE TTApaMeTphI)

- UHAUBUAYAJIbHBIE HACTPOWKH IS BBIMYCKaeMOH MPOAYKIMH (B COCTaBE «PEIEHTOBY)
(peuenTypHble TIApaMeTphl), KOTOPHIE YYHUTHIBAIOT OCOOCHHOCTH CBOWCTB MAaTE€pUANOB WU
KOHCTPYKIUHU TPOIYKIIHH:

- HACTPOUKH KaTHOPOBOK (KaaHMOpPOBOUHBIC TapaMeTphl) (YCTaHOBKA BeCOB Ha «0»)

9.20 Kaxnuplii ceTeBOM 3JEMEHT CHCTEMBI YIpaBJICHHS IODKEH o0pabaThiBaTh CHUTyaluid
BHE3AITHOTO TIPEKPAICHUS CETeBOro OOMEHa, JMAarHOCTUPOBATh €€, M MPH ITOM COXPAHSTH
BO3MOXXHOCTh TIPOJIOJDKSHHS HAYaTOro IMKJIA B aBTOMAaTHYCCKOM DPEKHUME ITOCIe BOCCTAHOBJICHHS
pabOTHI CETH | MTOIaYU KOMAHIBI JUTSI IIPOJIOJDKEHUS paOOTHI.

9.21 [domxHBI OBITH HACTPOUKHU MPOJOKUTEIHHOCTH MPOTMAIaHUsl CETEBBIX COSAMHEHUN, B
TE€YEHHE KOTOPOTO CHCTEMa yIIPaBJICHUS HE pearupyeT Ha HUX.



9.22 JlomkHa OBITh BO3MOXXHOCTb TPOJOJDKEHUS aBTOMATHYECKOTO IMKJIA IOCTe
BO300HOBJICHHSI BHE3AITHO MPEKPAIICHHOW TMOAaYl YHEPTUH, TEIUIOHOCHTENEH, pabouuX >KHUIKOCTEH,
KPaTKOBPEMEHHOE HM3MEHEHUE XapaKTePUCTHK JHEPrOHOCHTENs W T. 4. Hapsmy c 0e3ycioBHBIM
BBITIOTHEHUEM TpeOoBaHUK 1O 0e30MacHOCTH KpaiiHe JKelaTelbHO MHHHMH3HPOBATH YIIEpO -
KOJIMYECTBO OTXOJIOB, OOpa3yIOUIMXCS BCIEACTBHE OOpaOOTKM CHCTEMOW YHPABICHUS OTHX
BO3JCUCTBUII W COKPATUTh MPOJODKUTEILHOCTh IMPOMEXKYTKAa BPEMEHH MEXKAY OCTaHOBOM H
BO300HOBJICHHEM pabOThl 00OPYAOBaHMS IIOCIE BHE3aMHO TPEKPALICHHON MOJa4d SHEPruH,
TEIUIOHOCHUTENICH,  pabouumX  JKUAKOCTEH,  KpaTKOBPEMEHHOE  W3MCHCHHE  XapaKTEPUCTHK
SHEPrOHOCUTENS U T.JI.

9.23 VY cucTteMbl YNpaBiICHHs JJOJDKHBI OTCYTCTBOBATh HEKOHTPOJIUPYEMBIE 3aJCPKKU
BpPEMEHH B pab0Te MPOrPaMMHBIX OJIOKOB U Y MEXaHU3MOB («3aBUCAHUSY).

9.24 VYV cuctembl yIpaBJICHUS JTOJHKHA OBITh CHHXPOHU3AIMS BBIOJHEHUS MMapaJICIbHBIX
KOMaH/ HCTIOJTHUTETHbHBIM MEXaHU3MaM.

9.25 V cucreMbl yOpaBlIeHHs MJOJDKHA OBITh OJIOKMPOBKA JHIIHUX (M30BITOYHBIX)
KOMOWHAIMI CUTHAJIOB, T.€. OTPAHUYEHO MHOXKECTBO KOMOHMHALMI CHTHAJIOB, B T.4. JUIS 3aIUTHI OT
OLIMOOYHBIX TAaHHBIX.

9.26 V cucrtembl ympaBlieHUs THpU OTKaze/c60e BTOPOCTENEHHOW (YHKIUH HE JOJKHBI
nepecraBaTth padoTaTh OCHOBHBIE (PYHKIMH (0€3 3TUX BTOPOCTENEHHBIX (YHKIUI 00OpyIOBaHHE B
MIPUHIIMIIE MOTJIO OBl MPOAOKATH PaboTYy) .

9.27 Y cucreMbl yhpaBiICHUS JOJDKHBI PEAIM30BBIBATHCS  ANTOPHTMBI  PabOTBI  C
MaKCHUMAaJIbHO BO3MOXHBIM OBICTPOACHCTBHEM MEXaHU3MOB 000PYIOBAHHS.

9.28 B cucreme ymnpaBiIeHHS HAIJICKHUT HUCIOIL30BaTh JJIEMEHTHI C WHIUKAIUEH WX
COCTOSIHUSI, OCOOCHHO B ITOCTIEIOBATEIHHO COSIMHEHHBIX DJIEMEHTOB IIeTieii 0€301acHOCTH.

9.29 Bo Bpewms S3KCIUTyaTallid 3aKa34yWK JOJDKEH HMETh BO3MOXKHOCTH CaMOCTOSITEIBHO
pa3BuUBaTh M YAyd4lllaTh CHCTEMY YIIPaBICHHS: BBINOJIHITh 3aMEHYy JIFOOBIX €€ JJIEMEHTOB Ha
AHAJIOTHYHBIC, JIOTIOJIHATh CHCTEMY HOBBIMH 3jieMeHTaMu. [Ipu 3ToM y 3aka3umka JODKEH OBITh
JOCTYIl HA YTEHHE M 3alMCh K JIIOOOMY MPOrpaMMHOMY OJIOKY M KOH(UTYypHpyeMOMY Hapamerpy
cuctemsl ynpasienus B PLC, omepaTopckux maHensx, MPUBOAAX, AaTYMKAX U T.J. 32 UCKIIOYCHHEM
JOCTyIa ¥ U3MEHEHHS KOHPUTYpaIH CUCTEM 0€30IacHOCTH.

9.30 B cucreme yrnpaBieHUs TOJKHBI BU3yaTH3UPOBATHCS /ISl MH)KEHepa:

- TIOCIIEZIOBATEIPHOCTH IAroB TPU BBIMOJIHEHWH Tporpammbl B PLC, a Takke WHIMKAIWH
3aBEPIICHHMSI BHITTOJIHEHUS KaXI0TO II1ara

- MOHUTOPHHT BHYTPEHHHUX MEPEMEHHBIX Y (PYHKINH, paboTaoMuX ¢ TPyNIaMu OJHOTHITHBIX
00BEKTOB

- MOHUTOPHHT YIIPABJISIFOIIECH MPOTrPaMMBbI

931 Cucrema  ympaBieHHs  JIOJDKHa  MMETb  aBTOMAaTHU3UPOBaHHbIE  (YHKLUHU
KaMOpOoBOK(ycTaHOBKA BECOB Ha «0»)

9.32 Cucrema ympaBieHHS TOJKHA WMETh OBICTPYIO MPOIEAYPY MOBTOPHOTO 3aIycka
MIPOU3BOJICTBEHHOTO IMKJIA ITOCIIE OTKA3a CHCTEMBI YITPABICHHSI WJIH IO JPYroi IPUIHHE

9.33 Cucrema ympaBjieHHs JOJDKHA UWMETh BBICOKYIO CTCIICHb aBTOMATH3AIlMH U
ObIcTpoaeiicTBUS (DYHKIMN TIepeHaTa K 000pPYI0BaHHS Ha BBIMTYCK JPYTOro MPOIYKTA.

9.34 Ilpu oOMeHe JaHHBIMH JOJDKEH OBITH 3amac mo TeraM He MeHee 20 % A BO3MOKHOCTH
pPa3BUTHUS CUCTEMBI yIIPABICHHUS.

9.35 B mocraBky CHCTeMBI yIpaBJICHHUs JOJKHBI BXOAUTH YCTPOMCTBA, KOMMYHHUKAIIMOHHBIE
Kabelu W MpOoTrpaMMHBIE CPEACTBA ISl MPOTPaMMHUPOBAHHS W KOH(OUTYPHPOBAaHUS BCEX 3JIEMEHTOB
CHCTEMBI yITPaBIICHHS.



9.36 Crenyer UCNOJNB30BaTh B CUCTEME YNPABJIECHUS CEPUIHO BBITYCKAEMBbIE 3JIEMEHTHI, 110
BO3MOYKHOCTH n30eras INPUMEHEHUS YHUKAJIbHBIX IPHOOPOB, BBINYCKAEMBIX B EJUHUYHBIX
9K3EMILIApaXx.

9.37  OsxupmaeMblii CpPOK KCILTyaTalluy CHCTEMBI yrpaBiieHus: He meHee 10 ser.

9.38 SI3pIk mosb3oBaTenbckux uHTEpdericos, nucrues [1K, nporpammuoro obecrieueHust u
HA/IMMCEH Ha MyNbTaxX yIpaBJIeHUs U 000pyI0BAHUN — PYCCKUI.

9.39  Led-MOHTaxHbIE 1 MycKOHaNaA04Hble PaboTbl BbINONHAIOTCA U3roTOBUTENEM 06OPYAOBAHMA.

9.40 O6yuyeHue NpeaocTaBAsieT U3roToBUTENb 060PYA0BaHMA.

9.41 O6asaTenbHa noctaBka komnaekrta 3UM.

10. TPEBOBAHMA K CUCTEME AUATHOCTUKU U BUSYAZTUSALINU

10.1. Cucrtema ynpaBneHua AOO0NAXKHA WMMETb [OCTOBEPHYO M abConloTHO NOAPOOHY cucTemy
[AMArHOCTMKKN HencnpasHocTen o6opyaoBaHuA.
10.2. Cuctema AMarHOCTUKM 0/IKHA BbIBOAUTL ONEPAToOpy BCE HEUCNPABHOCTU, UMEIOLLME MECTO Ha
HACTOALWMIA MOMEHT BPEMEHMU:
®  OTKJIKOYEHHUS CETEH, OTCYTCTBYET CBS3b C OJIHUM U3 CETEBBIX YCTPOWCTB
e  OmUOKH MPHUBOAOB (MPEAMOYTHTEIHHO C KOAOM H (HJTH) pacuIn@poBKOil HEHUCIIPABHOCTH),
e  OmUOKHU JaTYMKOB
e  OomMOKH KOMMYHHKAIUI
®  KOMAaH/a HE BBIMOJHAETCS (OTCYTCTBYET YCIIOBUE JIJISl BBITIOJHEHUSI KOMAH/IbI)
® MPEBBIINICHO BpEMs BBHIMOJHEHUS KOMaHABI (OTCYTCTBYET YCJIOBHUE Ui 3aBEpIICHUS
BBITIOJIHCHHS] KOMAH/Ibl B TEUEHUE 33/IAaHHOTO BPEMEHH )
e BHE3allHOE€ BKJIIOUYEHHWE  HCIOJHUTEIBHOTO  YCTpOMCTBAa  (HECAaHKIIMOHUPOBAHHOE
BBITIOJITHCHHE KOMaH/IbI)
®  HEUCIIPaBHOCTH JAaTYMKa (JIOXKHBIN CHUTHAIN)
®  HEHWCIPAaBHOCTH UCIOJIHUTEIBHOTO MEXAHU3MA!
- TTOJIOKEHUE MEXAHU3MA HE OIPEJIEIICHO,
- BBIMOJHEH TNEPeXoJ] B PYYHOH peXUM pabOThl HapyIIEHHE MOCIeI0BATEIbHOCTU
onepauuu,
- He JOCTUTHYTO TpeOyemMoe 3HaueHHe mapamerpa,
- 3HaueHHWE KOHTPOJMPYEMOro TapameTpa OoJjiee MaKCUMaJbHO JOITYCTUMOTO
3HAYEHUS/MEHEe MUHUMAIBHO JOMYCTHMOTO 3HAYEHUSI.
®  TIPOUCXOJUT HECAHKIIMOHWPOBAHHOE M3MEHEHHE 3HAauYeHUs mapaMmerpa (yTreuka macia u

T.J1.), BBIXOJ 3HAUEHUS MapaMeTpa 3a Iepeiesbl T0MyCKaeMbIX OTKIOHEHUH

®  YCTPOMCTBO HE BKIIOYECHO ONEPATOPOM/YCTPOICTBO HE BBIKIFOUEHO OIIEPaTOPOM

e cpabaTbIBaHME aBapUHHOIO BBIKJIIOYATES

e  1poOJeMBI 0 MUTAHUIO U T.1.

[Tpu paboTe ¢ HEMCIIPAaBHOCTSIMU OIEPATOP JOKEH UMETh BO3MOXHOCTH BBIOMpaTh Hanbosee
aKTyaJIbHbIE Ha €T0 B3IJISIT HEUCIIPABHOCTH JUJISl UX 0OpabOTKH.

10.3. Iwmarnoctuyeckas IaHelb JOJHKHA NMETh 2 OKHA!

® B 0/IHOM OKHE JIOJDKHBI BHIBOJUTHCSI BCE KOMaH/Ibl (OKHO TUPEKTUB), BBIJAHHbBIE CHUCTEMOM

yIpaBJIeHUS] Ha HACTOSIIIMI MOMEHT, 110 Mepe BBIMOJIHEHUSI KOMaH/bl JOJDKHBI U3 3TOrO OKHA

YIAIATHCS.

® B /IpyroM OKHE JOJDKHBI BBIBOJAUTHCS yXKe YIIOMSHYThIE HEHCIIPABHOCTH.



10.4. Bce HencnpaBHOCTU, KOTOPbIE UMENN MECTO, HE3aBMCUMO OT cnocoba UX yCTPaHEeHUA, AONKHbI
perncTpupoBaTbCa B CUCTEME;

10.5. ObecneuynTb BO3MOXKHOCTb ONEepaTUBHOro NpocMoTpa 6asbl NpoM3oLWeaWnX HEUCNPaBHOCTEN.

10.6. Cuctema AMarHOCTUKM HeuUcnpaBHOCTEM AO0/IKHa B MTOre MO3BO/IATb MPOU3BOAUTbL MOUCK
HencnpaBHocTel 6e3 npuMBAEYEHUS NPOrPaMMUCTOB U Be3 MCMO/Ib30BaHWNA AO0MNOJHUTENbHbLIX KOMMLIOTEPOB
(HOYyTBYKOB), MM UHBIX AMATHOCTUYECKUX CPEACTB.

10.7. Ha pguarHocTMYecKon naHenn WM naHenn HabnaeHWs cuctema ynpasaeHUA LOSXKHA
0oTOb6parKaTb aHUMMPOBAHHYIO B PeasibHOM MacliTabe BpeMeHU MHEMOCXEMY BCEM JINHUU.

10.8. MHemocxema A0/MKHa 6bITb NOAPOOHON 1 coaep:KaTb MHPOPMaLMIO O MEXaHU3MAX, AAaTYMKAX,
npueogax u T. 4. Npun 3TomM Ha 0gHY MHEMOCXEMY He A0IKHA ObITb BbiBEAEHA BCA MHPOPMALMA, MHEMOCXEMA
[O0NKHA paHXMPOBaTbCA Mo paboyemMy NPU3HAKY U UMETb COOTBETCTBYHOLLYHO AETa/In3aLuio.

10.9. Cucrtema Bu3yanmsaumm JOMXKHa COAeprKaTb MOAYNM:

e  yMpaB/ieHMEe TEXHONIOMMYECKMMM NapaMeTpamm («peuentypa» cmecen);

e  aucnsiel 3HaYeHUM NapameTpoB B AaHHbIM MOMEHT BpeMEHU A1a onepaTopa;

e ynpas/eHue napameTpamu pe3nHOCMeLLEeHUA A1A onepaTopa.

OnepaunoHHan cuctema onepaTopckux naHeneit — TIA Portal

10.10. OnepauMoOHHaA cUCTeMa OMnepaTopCcKUX/MamepuTenbHblX ctaHumii— Ms Windows 7 Pro (uau
coBpemeHHee);

10.11. Cucrema peructpauuu pe3yabTaToB pabOThI JIMHUU.

CucTemol A0NKHbI PErMCTPUPOBATh CAeaytowme napameTpbl:

®  POTOKOJ PaboTbl CUCTEMBI - /ILOObIE BblAaHHbIE CUCTEMOW YNPaBAeHMA KOMaHAbI;

®  1CNO/b30BaHHbIE OMNEPaATOPOM KHOMKK, CMEHA PEXMMOB U T. A.;

®  MOMEHTbI CMEHbI CMEH;

®  KOJInYecTBa NPou3BeAEeHHOM NPOAYKLMM B 3anpaBKax U TOHHAX.

10.12. MepeuncneHHble MapameTpbl AO/KHbI PErMCTPUPOBATLCA C YKa3aHMEM [aTbl U BPEMEHU UX
perncTpauum c TO4HOCTbIO 80 1 cekyHAbl;

10.13. 3anucb pes3ybTaTOB AOJ/IXKHA BECTUCb KaK B TEKCTOBble Gai/ibl C pasMeLLeHNEM MX B NaMKax:
roa/mecau/daiin, Tak U B 3NEKTPOHHYI0 6a3y AaHHbIX.

10.14. dopmar dainos AoaKeH bbITb COOOWEH PazpaboTYMKOM CUCTEMbBI YIPABAEHMA.

10.15. Mpn HEBO3MOMKHOCTM CO CTOPOHbI M3roTOBMTENA CUCTEMbI YyhpaBneHuAa obecneunTb
PErvcTpaumio yKasaHHbIX NapameTpoB, NPOM3BOANUTENEM AO/KHbI ObiTb NpenocTaBieHbl Tabauubl agpecos
PErMCTPOB KOHTPONEPOB A/ CYUTbIBAHUA HEOOXOAMMbIX MAapPaMETPOB.

10.16. [nA cuMTbiBaHMA NapameTpoB U UHTerpaummn eé B eaMHYI0 3aBOACKYI0 TEXHONOMMYECKYIO CeTb
CUCTEMA YNPaBEHUS A0KHA MMETb BO3MOXKHOCTb NOAK/IOYEHNA €€ K CTaHAapTHOM ceTn “Ethernet” u ana
obLeHus ¢ Helt (c cucTemolt ynpasaeHnsn) nogaep*msaTb npotokon MODBUS TCP IP.

10.17. MporpammHoe obecneyeHne, NOCTaBAAEMOE COBMECTHO C CUCTEMOMN  ynpaBieHuA
pesMHOCMecuTenem, OOKHO  OblTb  CaMOAOCTaTOYHbIM, He  TPebyloWMM  MOKYMKU  KaKuUx-1nbo
[0NONHUTEbHbBIX YacTel M NOJIHOCTbIO FOTOBLIM K paboTe.

10.18. lMporpammHoe obecrnevyeHne He JONKHO TPeboBaTb HAa/IMUYKUA BCAKOTO poaa agMUHUCTPATOPOB
6a3 gaHHbIX M T. 4. U He AO0/MKHO TpeboBaTb MEPUOLMYECKOrO apXMBMPOBAHMA KaKMX-1Mbo 6a3 AaHHbIX
BPYUYHYI0, TO €CTb A0/IKHO ObITb HEOHCYKMBaEMbIM.

10.19. [onHbl BU3Yyann3npoBaTbCA AaHHbIE O BbIMyCKe MPOAYKUUKM, BpeMeHU paboTbl U NpocToes
060pyA0BaHNSA, KOIMYECTBE M YACTOTe aBapMMHbIX COOOLLEHMI 3a BbIOPaHHbIM Nepros BpeEMEHM.

10.20. Cuctema BM3yanM3auMuM [AOKHA MMETb KOHTPO/Jb BBOAMMBbIX NO/b30BaTeNEM 3HAYEHUM
napameTpos, 4YTO B MepPCNeKkTUBE MOXeT nNpuBoOAMUTbL K npoctoasm obopyaoBaHWa U3-3a BBOAA
BHEpPEernameHTHbIX 3Ha4YeHUM

10.21. [onkHa 6bITb 3alLMTa OT CAYHaMHbIX MW HEMNPABOMEPHbIX U3MEHEHWN HAaCTPOEK MPOrpamMbl:
pPEeKOMEHAYETCA He MeHee ABYX Pa3HbIX YYETHbIX 3anuncelt B cucteme — Ansa paboumx, ona MHKEHepPOB



11. TPEBOBAHUA K AOKYMEHTAL MW HA CUCTEMY YNPABNEHWUA IMHUEN.

11.1  Cuctema ynpasneHus. [Lo/mKHbl ObITb NpeacTaBAeHbl:

o  cxema QyHKUMOHANbHaA;

®  CXema 3/eKTpuYecKas NpUHLMNMANbHas;

®  CXeMa 3/IeKTpUYecKas COeiMHEHW;

e  cxema ruapasnaunyeckasn (c GyHKLMOHANIOM MPU Pas/INYHbIX BAPMAHTAX BK/IOYEHHbIX K1anaHoB)

e  CXema NHeBMaTUYecKas

®  PYKOBOACTBO MPOrpaMMmUCTa;

®  PYKOBOACTBO HA/NAAUMKA;

®  pYKOBOACTBO ONEpaTopa;

e CTPYKTypa nNporpamm u mnx nogpobHoe onuncaHue.

11.2  WcxopHble TEKCTbI M KOAbl NPOrPaMM YNpaBAeHWs, BU3yasn3aLMU U OTYETOB, CHABKEHHbIE
NOAPOBHLIMU KOMMEHTAPUAMM (PYCCKUIA M @aHTIMIMCKMIA A3bIK).

11.3 Tabnuubl Cc agpecamum nepemMeHHbIX W WX Has3HaYeHMem B aApecHbIX MPOCTPaHCTBAX
KOHTPO/IIEPOB A/ CYMTbIBAHUA HeobXxoaMmMon WHGOpMaLMKM NS perucTpaumu pesynbTatoB paboTbl K
NPOTOKOIMPOBAHUA.

11.4 Cpensl pa3pabOTKH MPOrpaMMHOI0 OOECIICUeHHUs IS CTAHIMK omeparopa, MaHelen
yIpaBJIeHHs, KOHTPOJUIEPOB YIIPABIICHHUS, YACTOTHBIX MPUBOAOB U Jp. MPOTPAMMHUPYEMBIX JIIEMEHTOB
CUCTEMBI JIOJDKHBI TIPEIOCTABIATHCS KaK B BHJC YCTAHOBOYHBIX JHCKOB, TaKk W OBITh YyXKe
YCTaHOBJICHHBIMU (B pabo4YeM COCTOSHUHM) HA TPEAOCTABICHHOM ITOCTABIIUKOM IEPEHOCHOM
KOMIIbIOTEpE (TUIA HOYTOYK) .

11.5 OOs3arenpbHO MPEAOCTABICHUE COCIUHUTENBHBIX (MHTEp(PEHCHBIX) KaOemed Jyis
HACTPOMKU TMPOTPaMMHPYEMBIX DJIEMEHTOB CHCTEMbI YIpaBieHHs (IS CBA3M C KOHTPOJLIEPOM,
MaHeJISIMH OTNIepaTopa, YaCTOTHBIMU MpeoOpa3oBaTeNsIMU U T.11.).

12. OBYUYEHME CHEIHUAJIMCTOB PABOTE C CHCTEMOM YIIPABJIEHUA.

12.1 TIlepen mnpuemkoil o00opymoBaHHS HEOOXOAWMO OOECHEYUTh TIPOBEICHUE KYypCOB
o0ydeHus1 00CIy)KMBaHUIO 000PYIOBaHUS JIJIsi TEXHOJOTHYECKUX PabOYMX, TEXHOJIOTOB, MEXaHUKOB,
AJIEKTPUKOB, TIPOTPAMMHUCTOB, SJICKTPOHIITHKOB (Ha PYCCKOM SI3BIKE).

12.2 Temsl KypcoB 00y4eHMs JOJKHBI OBITH COIJIACOBaHBI ¢ 3aKa3uMKOM OOOPYIOBaHUS
nocje 03HaKOMJICHHS ¢ TEXHUYECKOH JTIOKyMeHTanuell Ha 000py10BaHue.

13. CTAAUN U 3TANbI PASPABOTKU, NOPAAOK KOHTPOJ1A U MPUEMKMU.

13.1 PaGouas KOHCTPYKTOpPCKas AOKYMEHTAIHS TMOMJIEKHUT AOMOJHUTEIHLHOMY COTJIACOBAHUIO TIO
AIIEKTPUYECKUM CXEMaM, M0 MEePEYHI0 U XapaKTEePUCTUKAM MPOTPAMMHOTO OOecreueHus:, 1Mo
rabapuTHBIM pa3MepaM U MPUBS3KE.

13.2 OOGopynoBaHue JOKHO TIOJBEPraThCsl IMPUEMO-CAATOYHBIM HCIBITAHHSAM Ha  3aBOJIe-
HU3TrOTOBUTCIIE U Ha HpOMBIHIHeHHOfI IJI0IIaIKe 3aK33'-II/IKa, B COOTBETCTBHUHU CO CIICIIHAJIBHO
pa3pabOTaHHOW U COBMECTHO COTJIaCOBAaHHOM MPOTPaMMOHA.

13.3 TapanTus Ha oOopymoBaHHWE He MeHee 12 MecsIeB ¢ MOMEHTa IOANMCAHHS aKTa IMpHeMa
000py/I0BaHUs B HKCILTyaTaIHIo.



CorjacoBaHo:

PyxoBonurens ['KO AMPIT AO «KopauanT» J.H. Kpusonanos



