TECHNICAL REQUIREMENTS
for the supply of hydraulic vulcanization press
column type with two dependent vulcanization zones
(building "T" / shop number 3)



1 NAME AND SCOPE
1.1. Purchased equipment is intended for molding and vulcanization of all-steel truck tires with a rim
diameter of 22.5 inches.
1.2. Type of vulcanization press - “autoform” (with retractable diaphragm).

2 BASE FOR PURCHASE

2.1 The basis for the acquisition of equipment is the investment project «Development of the
production of all steel tires at JSC «Cordianty.

3 PURPOSE AND PURPOSE OF DELIVERY

3.1 The supply of equipment is connected with the need to increase the production volumes of
competitive all steel truck tires in workshop Ne3.

4 PRODUCT REQUIREMENTS

4.1 The main characteristics of a vulcanization press are shown in table 1.

Table 1
Ne Name of the characteristics Characteristic
value
1 | Number of curing zones, pcs. 2
2 | Max. container height, mm 635
3 | Min. the height of the container, mm 255
4 | Max. container diameter, mm 1675
5 | Max. the weight of the tire, kg 150
6 | The maximum clamping force on the form, kN. 3400
7 | Max. pressure of closing of molds (pressure of pressing), MPa 18
8 | Diameter of the bead ring, inch 22,5
9 | Maximum installation height of the bladder, mm 500
10 | Pressure of compressed air in the line, MPa, not less 0,6
11 | Max. heating steam pressure in the heating plates and in the bladder, MPa 1,8
12 | The maximum pressure of the shaping steam in the bladder MPa 0,5
13 | Maximum pressure of superheated water in the bladder, MPa 3,0
14 | Maximum pressure of cooling water in the pipeline, MPa 2,5
15 | Max. heating steam temperature in heating plates and in the bladder, °C 205
16 | Maximum temperature of the shaping steam in the bladder, °C 150
17 | Maximum temperature of superheated water in the bladder, °C 175
18 | Maximum temperature of cooling water in the pipeline, °C 35
19 | The height of the blades of the loading device, mm 145
Electric Energy
20 3NPE (alternating current, three-phase, five-wire line)
Frequency, Hz 50
Voltage, V 380
21 | Outer diameter of the tire, mm 850-1200
22 | Tire profile width, mm 250-500




Type of vulcanization zones - dependent

Mold type - sector, container

Heating type sector mold - Steam / of plate / zone

Press drive - hydraulic

Electrical Equipment Insulation Class - IP54

Drawings of bladder clamps are coordinated with the Customer.

5 PRODUCT COMPOSITION AND DELIVERY KIT

The minimum set of delivery of the press should consist of the following components:

Hydraulic press with two dependent vulcanization zones - 1 unit;

Central unit with controlled bladder (“AUTOFORM?”) - 2 units;

The loading mechanism of green tires - 2 units;

Storage of green tires in front of the press - 2 units;

The unloading mechanism for transferring vulcanized tires on a roller table to a selection
conveyor - 2 units;

Roller conveyor for receiving tires after vulcanization - 2 units;

Sets of heating distribution systems for supply and removal of coolants - 1 set.
Hydraulic station for each press - 1 unit;

Control panel (cabinet) - 1 unit;

Device for blowing molds;

Mandatory supply of spare parts;

Container for sector molds (optional);

The press should be supplied with a complete set of equipment for checking the equipment for
compliance with the established standards of accuracy in accordance with the internal procedure of
the Consumer.

6. SPECIFICATIONS

6.1 The vulcanizing press must control the set clamping force of the molds, with the function of
activating the pressure set when falling below the established tolerance.

6.2 The vulcanization press control system shall provide:
e program-logic control of the process of reloading molds for a given cyclogram in

commissioning and automatic modes;

control, registration and regulation of the heating steam temperature separately:

v/ at the exit from the heating plates that heat the mold in the zones of the sidewalls (2
control loops),

v’ at the outlet of the heating rings of the container, heating it along the tread portion (2
control loops),

v’ permissible deviation from the standard temperature value + 2 ° C.

v" for temperature control use technical thermometers P (Pt) of class A.

control, recording and regulation of the temperature of the coolant in the bladder (1 point, the

sensor must be located inside the bladder):

v" for temperature control use technical thermometers P (Pt) of class A.

e steam pressure relief during repairs, mold replacements.

registration of coolant pressure values in diaphragms (1 point); Be sure to install a sampling
purge valve in front of the sensors, with a safe location for personnel.
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display on the control panel of the locked positions of the cross arms;
the count of the number of cycles of the vulcanization bladder mileage (the number of cycles
between bladder replacements);
indication of types of faults;
light alarm on the fault.
steam pressure relief during repairs, mold replacements.
6.3 To control the vulcanization press to use:
e Allen-Bradley ControlLogix controller with two EthernetIP network interfaces (The controller
should not turn off during short-term voltage drops);
e Allen-Bradley Panel View700 operator panel, to which the following information is

displayed:
v
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total and current vulcanization time
compilation and the ability to view a diagram of the vulcanization mode;
position of actuators.
online operation of valves pneumatic, hydro, heating
current value of pre-pressure in each chamber.

the number of inclusions pre-pressing.

pre-pressure in each chamber.

current values of steam temperature in the plates and container heating rings;
current value of coolant pressure in the diaphragm;
current value of the temperature of the coolant in the diaphragm;
when the values of the parameters exceed the permissible deviations, output a message

Requires the ability to view the values of these parameters in graphic form on the panel for the
past 168 hours of equipment operation. It should be possible to transfer this information to
electronic media. All screens must be made in Russian and English with the ability to quickly
switch.
Remote Peripherals Allen-Bradley interface EthernetiP.
FESTO pneumatic terminals with EthernetlP interface.
The control cabinet must have 2 industrial switches with 8 and 5 ports (one for internal
network connections, the other for external ones).



7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

6.4 At the points where the electric wire comes out of pipes and metal hoses, insulating
terminators should be provided in order to protect the insulation of the electric wires from
mechanical damage.

6.5 The doors of electrical cabinets and terminal boxes must have rubber seals to protect the
internal surfaces of the cabinets and boxes from environmental exposure.

6.6 The values of the parameters listed in clause 6.3 should be transmitted to the server every 30
seconds and accumulated in the database for further analysis and viewing by technological
personnel. Storage of information must be performed on the server of the automatic control
system for 5 years.

6.7 It is necessary to have a vulcanization recipe base on each press with the stored vulcanization
parameters for each tire model in order to facilitate readjustment when changing the tire model.

7. SAFETY REQUIREMENTS

The vulcanising press must be equipped:

e blocking device that turns off the flow of coolants to the bladder, when the bladder fails;

e emergency device, which will allow, when the traverse is moving to close, to switch it to an
immediate reverse, using the control circuits, bypassing the controller;

e blocking device, which excludes the possibility of opening a vulcanization press using control
circuits, bypassing the controller, if there is a pressure of heat carriers in the bladders;

e blocking device, which, when the vulcanization press is open, removes air from the devices
that control the vulcanization process;

e protective casing protecting the worker from a direct jet of steam when the bladder is broken

e signal lamps indicating the presence of pressure of heat carriers in the bladders and heating
plates;

e Dblocking device that prevents the unloading and loading mechanisms from tripping when the
vulcanization press is closed or closed;

Moving the crossbar of a vulcanization press when closing by inertia should not be more than 10

mm.

The outer surfaces of the heating plates shall be thermally insulated. The temperature of the

surfaces of the vulcanization press that the operator is in contact with during the work should be

no more than 45 °C.

Electrical equipment must meet the requirements of:

¢ Rules of technical operation of electrical installations by the consumer;

e Rules for electrical installations.

The insulation resistance of electrical equipment and electrical wiring installed on the elements

of a vulcanizing press, but not connected to the ground, must be at least 0.5 MQ.

The frame of a vulcanizing press, a control cabinet, a pneumatic equipment cabinet, a hydraulic

station must be reliably grounded and have an erasable grounding symbol.

The control cabinet must be equipped with an input switch-on device and an emergency stop

button, which, when pressed, allows quick release of voltage from electrical equipment and a

traffic light (red), indicating the presence of pressure in the vulcanization press.

Sound levels and equivalent sounds at workplaces when the vulcanization press is in operation

shall not exceed 80 dB.

Table Ne 2

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




8. AESTHETIC AND ERGONOMIC REQUIREMENTS

8.1 Starting devices and measuring instruments (controls) should be installed with a good overview
for the operating personnel.
8.2 Executive equipment and fittings that control the process of vulcanization should be available for
maintenance and repair.
8.3 Paint coating for internal and external surfaces of the press, painting of pipelines in accordance
with the Customer’s standard.
8.4 Color - in accordance with the Customer’s standard, as indicated in Table 3.

Table 3
Ne Press equipment Paint Code
1 | Firstprimary color semi-gloss green | RAL 6001
2 | Second primary color semi-gloss green | RAL 6001
Moving parts
3 Signal color 1 orange RAL 2003
Signal color 2 red RAL 3001
Note - Equipment paint colors will be refined when ordering
equipment.

9. REQUIREMENTS FOR TECHNICAL DOCUMENTATION

Technical documentation is supplied in duplicate in paper form and on electronic media in Russian
and English (obligatory!) Language:
e Passport for vulcanization press;
e TR CU 010/2011 on the safety of machinery and equipment
e |f the equipment falls into the category of a supervised public authority (Russian Technical
Supervision - Rostechnadzor), then it must be approved for use on equipment issued by
Rostechnadzor. In addition, if this equipment is supervised by Rostekhnadzor, it is necessary
to provide all the documentation required for registration with a government agency.
e Manual;
e Security requirement;
e Programming Guide;
e Product sequence diagram;
e List of picking;

e Assembly drawings of the press with specifications;

e |Installation drawings;
e Drawings of main assemblies (with specifications) and details;
e List and drawings of wear parts and rubber goods; Komrmiekt cxem:

LR RS

electric circuit;

electrical connections;
hydraulic circuit diagram;
hydraulic connections;

diagram pneumatic principal;
diagram pneumatic connections;
pneumatic energy circuit;
kinematic scheme;

lubrication scheme;



v scheme slinging hydraulic press.

Statement of purchased products with indication of the manufacturer
Statement of spare parts

Foundation plan

Foundation bolt plan

10. MANAGEMENT AND ELECTRIC EQUIPMENT REQUIREMENTS

10.1 The wvulcanizing hydraulic press must be completed with the following components

(replacement as agreed with the Customer):

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.

Controller type: Allen-Bradley ControlLogix with two (!) EthernetlP network interfaces.
Communication between the PLC, remote | / O, pneumatic terminals and the operator panel
must be via the Ethernet IP interface. The PLC must be equipped with an additional Ethernet
interface for data exchange with “upper level” systems (automated control systems, MES,
etc.).

Visualization system — such as FactoryTalk View Studio;

Panel operator Allen-Bradley PanelView700;

Allen-Bradley Remote I / O modules. Network protocol for remote Ethernet modules. Control,
setting, regulation and visualization of parameters (temperature, pressure, etc.) is carried out
by the central processor, without the use of stand-alone devices;

Power supplies - type SIEMENS SITOP;

Separate power supply to controller and input / output circuits.

Relays, contactors, electrics - SIEMENS or equivalent.

Electric motors - SIEMENS or equivalent.

Pneumatic equipment produced by FESTO

Hydraulic equipment, including connections - “Parker” / Metric threaded connections

The design of the manifold-type valve rack, shut-off and control valves manufactured by
Regell, the threads and energy hoses are metric, the DKOL 24° cone with the O-Ringe VITON
seal.

Thermodynamic Steam Traps

All network devices (PLCs, computers, drives, peripherals, etc.) must be connected to a
common switch. There should be a reserve of bandwidth and load on the switch at least 50%.
A reserve of free RJ45 ports of at least 20% should be provided. For data exchange with
“upper level” systems (automated control systems, MES, etc.), an additional switch should be
provided. To enable free line diagnostics using the programmer, it is necessary to provide a
wireless Wi-Fi network using an industrial access point from SIEMENS.

10.2 The electrical equipment used must be reliably protected from external influences - dust,

moisture, soot, evaporation, etc.

10.3 The applied control cabinets should provide a degree of protection not lower than IP — 54.
10.4 The control system should consist of components that were mass-produced by electronics

manufacturers at the time of the conclusion of the contract. If it is found that any component of
the control system was not released at the time of the conclusion of the contract, the Contractor
is obliged to replace it before the end of the equipment warranty period.



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

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

10.7 The ventilation system must be equipped with dust filters.

10.8 Mandatory supply of spare parts. The list of materials spare parts approved after the
coordination of electrical, pneumatic and mechanical circuits.

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

10.10 Describe the requirements for laying cables and switchboards to distribution boxes.

10.11Power cables from switchgear to line input devices can be purchased by the plant in
consultation with the manufacturer.

10.12 Protection of sensors and actuators from mechanical damage.

10.13The company provides technical requirements for process air, air for instrumentation and
automation equipment, technical requirements for cooling water.

10.14The manufacturer provides a certificate of conformity GOST R for equipment and all
components

10.15Emergency stop device

10.16 The control device 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. The resumption of equipment operation
after an emergency stop and the return of the emergency device to the initial position by the
operator should continue from the step when the equipment was abnormally stopped.

10.17 The emergency stop control device must be red in color, different in shape and size from other
controls. Pressing the emergency stop organ should lead to a complete shutdown of the
vulcanization press.

10.181t 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 safety devices must be connected to a separate input of the
controller (modules) of safety and have a diagnostics. When designing a security system, it is
desirable to use components of the same type from the same manufacturer, for example, a
safety controller, safety relays, scanners, barriers, etc. SICK.

10.19 The control system must have settings:

e general settings for equipment operation (machine parameters),

¢ individual settings for products (as part of “recipes”) (prescription parameters) that take into
account the characteristics of the properties of materials or product design.

o calibration settings (calibration parameters).

e Actual (“live”) values of all settings.

10.20 Each network element of the control system must handle situations of sudden 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.

10.21 There should be settings for the duration of the disappearance of network connections during
which the control system does not respond to them.

10.22 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 The
resumption of equipment operation must begin from the same cycle at which the supply of
energy resources ceased.
10.23 The control system must be free of uncontrollable delays in the operation of the program
blocks and the mechanisms (“hangs”).
10.24The control system should have synchronization of execution of parallel commands to
executive mechanisms.
10.25The control system should have blocking of redundant (redundant) signal combinations, i.e.
many combinations of signals are limited, incl. to protect against erroneous data.
10.261n case of failure / failure of a secondary function, the control system should not cease to
operate the main functions (without these secondary functions, the equipment could continue to
work in principle)
10.27 The control system should implement algorithms of work with the highest possible speed of
equipment mechanisms.
10.28 The control system should use elements with indication of their condition, especially in series-
connected elements of the safety circuits.
10.29During 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.
10.301n the control system should be visualized for the engineer:
e the sequence of steps when executing the program in the PLC, as well as indicating the
completion of each step
e monitoring of internal variables of functions working with groups of similar objects
e monitoring of the control program
10.31 The control system must have automated calibration functions.
10.32 The control system must have a quick procedure to restart the production cycle after a control
system failure or for another reason.
10.33The control system should have a high degree of automation and speed of the functions of
readjustment of equipment to the release of another product.
10.34 All parameters for the new assortment must be entered in one operator panel in order to avoid
redundant data entry.
10.35When exchanging data, there must be a margin of at least 20% for the tags in order for the
management system to develop.
10.36 The control system must include devices, communication cables and software for programming
and configuring all elements of the control system.
10.371t is necessary to use commercially available elements in the control system, if possible
avoiding the use of unique devices produced in single copies.
10.38 The expected lifetime of the control system is at least 10 years.
10.39The language of user interfaces, PC display, software and writing on control panels and
equipment is Russian.

11. REQUIREMENTS FOR THE SYSTEM OF DIAGNOSTICS AND VISUALIZATION
11.1 The control system must have a reliable and absolutely detailed system for diagnosing

equipment malfunctions, as well as a reaction to each malfunction.
Types of diagnostic messages:



Emergency - are displayed to the operator upon the occurrence of an emergency.

Warning — displayed to the operator until an emergency occurs.

Registration - are displayed to the operator (or saved to the database) upon completion of
any operation or the occurrence of a non-dangerous event.

Missing conditions - are displayed to the operator when trying to perform any operation
or program step, if any program condition at a given moment in time blocks the execution
of this operation or program step. These messages should appear upon completion of
actions and are automatically acknowledged after an action has been terminated or the
blocking condition has disappeared.

All messages must be registered in the WinCC database.

11.2 The diagnostic system should output to the operator all faults occurring at the present time:

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

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

Sensor errors

communication errors,

the command is not executed (there is no condition for executing the command).

the duration of the command execution is more than the maximum allowed value
(there is no condition for the completion of the command execution within a specified
time).

sudden activation of the actuator (unauthorized command execution).

sensor failure (false alarm).

malfunction of the actuator.

the position of the mechanism is not defined.

transition to manual mode.

violation of the sequence of operations.

the required parameter value has not been reached.

the value of the monitored 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.

the device is not turned on by the operator.

the device is not turned off by the operator.

operation of the emergency switch.

power problems, etc.

When working with faults, the operator should be able to select the most relevant faults in his opinion
for their processing.

Each message must be given priority, in addition, individual messages must have mutual program
locks to prevent the display of redundant or false information.

11.3 The diagnostic panel should have 2 windows:

in one window, all commands (directives window) issued by the control system at the
moment should be displayed, as the command is executed, they should be deleted from
this window;

in the other window, the faults already mentioned should be displayed.

11.4  All faults that have occurred, regardless of how they are fixed, should be recorded in the
database of the control computer;

11.5 Ensure the possibility of prompt viewing of the database of faults and event logs with the
possibility of exporting, for example, to an Excel spreadsheet;



11.6

11.7

11.8

11.9

11.10
11.11

11.12
11.13

11.14
11.15
11.16
11.17

11.18

11.19

11.20

11.21

11.22

11.23

11.24

The system of diagnostics of malfunctions should as a result allow the search of malfunctions
without the involvement of programmers and without the use of additional computers
(laptops) or other diagnostic tools;

On the diagnostic panel or monitoring panel, the control system should display a real-time
animated mimic of the entire line;

Mnemonic Scheme should be detailed and contain information about absolutely all
mechanisms, sensors, actuators, etc .;

If it is impossible to display a mimic on one screen of the diagnostic panel, it should be
possible to display it on several screens (meaning screen forms);

Mimic should approximately display the actual location of all the mechanisms of the line.

The visualization system should contain modules:

e management of technological parameters ("compounding™ tires);

e display of actual values for the operator;

e control of machine parameters for the operator.

Operating System - Windows 7 Professional or higher. Agree with the customer.

The system must register the following parameters:

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

e operator-pressed buttons, mode changes, etc .;

e moments of shifts;

e recipe change;

e creating a new recipe;

e delete an existing recipe with the possibility of rollback;

e editing an existing recipe with an indication of differences;

e the number of products manufactured in pieces

e and other parameters.

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

The results should be recorded in text files with their placement in folders: year / month / file;
Files for each of the parameters or groups of parameters may be separate;

The file format must be communicated by the management system developer;

If it is impossible on the part of the manufacturer of the control system to ensure the recording
of the specified parameters, tables of controller registers should be provided by the
manufacturer for reading the necessary parameters;

To read the parameters and integrate it into a single factory technological network, the control
system must have a separate channel for connecting it to the standard Ethernet network and to
communicate with it (with the control system) support the MODBUS TCP IP protocol,;

The software supplied with the line management system must be self-sufficient, not requiring
the purchase of any additional parts and fully operational;

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

The depth of the archive of alarm messages is not less than 7 days.

The control system should have a mechanism for automatically deleting archived data.

The visualization system must have control of the parameter values entered by the user, which
in the long run may lead to equipment downtime due to the input of non-regulatory values.
There should be protection against accidental or illegal changes to program settings: at least
two different user accounts in the system are recommended - for workers, for engineers.



11.25

11.26

11.27

The parameters of the production process, the parameters of operation and equipment
downtime, the number and frequency of alarms for a selected period of time should be
visualized.

It should be possible to save the values, key parameters of the vulcanization process in the
operator’s internal memory for three days.

It should be possible to view on the panel of the press a graphic representation of the values of
the main technological parameters for the last three days.

. REQUIREMENTS FOR DOCUMENTATION ON THE MANAGEMENT SYSTEM

Should be presented:

hydraulic circuit

pneumatic circuit.

mechanical drawings.

Control system. Must be submitted:

functional diagram;

basic electric circuit;

electrical circuit connections;

cable magazine, cable route diagram, specification of cable products;

programmer's manual;

manual adjuster;

operator's manual;

equipment passport;

structure of programs and their detailed description.

complete specification of the control system components with the full names, brands, order
numbers, technical specifications (if necessary), internal codes of the equipment supplier (if
any), manufacturers, links to the manufacturer’s online resource, quantities and photos.
documentation of sub-suppliers (documentation for purchased items).

12.3 Source codes of programs supplied with detailed comments (English and Russian);

12.4 Tables with addresses of variables and their purpose in the address spaces of controllers for
reading the necessary information for recording the results of work and logging;

12.5 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) ;

12.6 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.).

131
13.2

13.3

13. REQUIREMENTS FOR TEACHING SPECIALISTS

Training is provided by the Equipment Supplier at the Customer’s enterprise;

Before accepting equipment, it is necessary to provide training courses for equipment
maintenance for technological workers, technologists, mechanics, electricians, programmers,
electronics engineers (in Russian).

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



14. REQUIREMENTS FOR INSTALLATION, ORDER OF ACCEPTANCE, WARRANTY

141

14.2

14.3

14.4

145

14.6
14.7

14.8

14.9

Working design documentation is subject to additional coordination on electric circuits, on the
list and characteristics of software, on overall dimensions and binding;

The equipment should be subject to acceptance tests at the manufacturing plant and at the
customer’s industrial site.

The supplier conducts installation supervision work at the Customer’s site.

During commissioning, the required functionality must be provided and all work problems
must be eliminated. During commissioning, the Contractor conducts training of the
Customer’s operators.

The equipment is subjected to acceptance tests at the factory and at the customer’s industrial
site for at least 72 hours when operating without interruption.

If the test is successfully completed within 72 hours, the stability test will automatically begin.
Before carrying out acceptance tests, the equipment is subjected to verification for compliance
with the established accuracy standards (in accordance with the internal procedure of the
Consumer). In case of unsuccessful testing within 72 hours, the Contractor is obliged to
eliminate the identified comments as soon as possible and proceed to retest within 72 hours.
The final stability test (including its database and visualization system) is carried out after
making all changes and in the absence of the Contractor’s access to the subsystem for making
changes. This test is carried out for at least 1 month. During the test, there should be no
failures, errors in the operation of the system, spontaneous shutdowns of the software, etc. the
fault of the Contractor. The final settlement with the Contractor for the implementation is
carried out after successfully passing the test for the stability of a specific instance and
submitting a complete set of documentation.

The warranty period is at least 12 months from the date of successful completion of
acceptance tests.
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1 HAUMEHOBAHUE U OBJIACTH IPUMEHEHMUWSA

1.1. ITpuoOpeTaemoe oOOpyIOBaHUE TPEIHA3HAYCHO IJisi (DOPMOBAHHS M BYJIKAHU3AIMH TPY30BBIX
mH [IMK ¢ mocagounsim quamerpom 22,5 mroiima.

1.2. O6iacTh MPUMEHEHHS - ITUHHBIC 3aBOJIBI.

1.3. Tun BynkaHU3AIIMOHHOTO Mpecca — «ayTodopm» (¢ youpatomieiics nuadparmoit).

2 OCHOBAHHUE /JIs1 IPUOBPETEHUSA

2.1 OcHoBaHMeM aJisi IPUOOPETEHHUST 000PYIOBaHUS SBISETCS MHBECTULMOHHBIN MpoekT «Pa3zButue
npousBoacTBa LIMK mmnH Ha AO «Kopauanty.

3 IIEJIb U HASBHAYEHUE IIOCTABKHA

3.1 IloctaBka 00OpyIOBaHHUsI CBA3aHAa C HEOOXOIMMOCTBIO YBEIMYEHHUS OOBEMOB IMPOM3BOACTBA
KOHKYPEHTOCTIOCOOHBIX Ipy30BbIX mMH [IMK B mexe Ne3.

4 TPEBOBAHUA K NTPOAYKIUN

4.1 OcHOBHBIE XAPaAKTCPUCTHUKU BYJIKAHHU3AUOHHOTI'O IIPECCa IIPUBCACHBI B Ta6J'II/II_Ie 1.

Taonuuma 1
Ne 3HaveHnue
i HanmeHoBaHHe XapaKTePUCTHKH xapakTepmeTH
1 | KonuyecTBO 30H ByJIKaHU3AIHH, IIIT. 2
2 | MakcumaibHast BEICOTa KOHTEHHEpa, MM 635
3 | MuHnMmaneHas BbICOTa KOHTEHHEpa, MM 255
4 | MakcuManbHBIN IUAMETp KOHTEHHepa, MM 1675
5 | MakcumainbHas Macca IIHHBI, KT 150
6 | MakcumanbkHOE OANIpeccoBOYHOE ycunue, kKH 3400
7 | Makc. naBieHue cMbIKaHus rpecc-GpopM (aBieHue nojnpeccoBku), Mlla 18
8 | JluameTp OOPTOBOTO KOJIBIIA, HOWM 22,5
9 | MakcumalnbHasi ycTaHOBOYHAsI BHICOTA AUaAPparMbl, MM 500
10 | JaBnenwue cxxatoro Bo3ayxa B mHuH, MIla, He MeHee 0,6
11 | Makc. naBiieHre TPEIOIIEro Napa B HarpeBaTeNbHBIX IUIUTaX U B Auadparme, MIla 1,8
12 | MakcumalibHOE NaBiieHue GopMyrolero mapa B quadpparme MIla 0,5
13 | MakcumanbHOe JaBlieHHE TIeperpeTol Bobl B quadparme, Mlla 3,0
14 | MakcumalibHOE JaBJICHUE OXJIAXKIAIOIICH BObI B TpyOomnposoe, MIla 25
15 | Makc. Temneparypa rperomiero napa B HarpeBaTeJIbHbIX TUTaxX U B nuadparme, °C 205
16 | MakcumanbHas TeMiiepaTypa ¢popmyloliero mapa B auagparme, °C 150
17 | MakcumanbHasi TeMIiepaTypa neperperoi Bojsl B tuadparme, °C 175
18 | MakcumalibHasi TeMIIepaTypa OXJIaKIaroIIeH Bo/Ibl B TpyOomnposoe, °C 35
19 | BoicoTa nonaTok 3arpy304HoOro yCTponucTBa, MM 145
DIeKTpUYecKast SJHePIus
20 3NPE (Tox nepeMeHHbIH, TpeX(ha3HbIii, MATHTPOBOIHAS JTMHHS)
Yactota, I'ng 50
Hanpsokenue, B 380
21 | HapyXHbIi JaMeTp IIUHBL, MM 850-1200
22 | llupuna npoduas IIMHBL, MM 250-500




Tun 30H BylKaHU3aI[UU — 3aBUCUMBbIE

Tun npecc-popmbl — cekTopHas, KOHTEHHEpHAs

Tun oborpeBa ceKTOpHOH TIpecc-POPMBI — MTAPOBOM/TIITUTOBBINA/30HHBIN
[IpuBoa npecca — rusipaBIMUYECKUA

Kiace nsomnsiuuu snexrpudeckoro obopynosanus — IP54

YepTexu 3aKMMOB Jra(parM COriaCoOBBIBAIOTCS ¢ 3aKa3UUKOM.

5 COCTAB U3JEJIUA U KOMIIJVIEKT IIOCTABKHA

MuHuMaJbHBIH KOMILIEKT MMOCTABKH AOJIKEH COCTOATH U3 CJICAYIOIIUX Y3J/I0B:

['unpormnpecc ¢ AByMs 3aBUCUMBIMU 30HAMH BYJIKaHU3aLMU — | e1MHULA;
LlenTpanbHbIii y3em ¢ yrnpasiseMbiMu quadparmamu («AYTODOPM») — 2 enuHHULIBL;
MexaHu3M 3arpy3Ku HEBYJIKaHW30BAHHBIX IIMH — 2 €JMHHUIIbI;

HakonuTenb HeByJIKAHU30BaHHBIX ILIMH MEPE] IPECCOM — 2 €IUHULIBI,

MexaHu3m BBITPY3KM JUIsl I€pefjaud CBYJIKAHU30BAaHHBIX IOKPBIIIEK HA pPOJbIaHr K
0TOOPOYHOMY KOHBENEpY — 2 €IMHULIBI;

Posnbranr juis npremMa noKphIieK Nocie BYJIKaHU3AUN — 2 €IMHHULIBI;

Knananusie 00OBS3KY AJi OJIa4H U OTBOJIA TEILIOHOCUTENEH — 1 KOMILIEKT.
['unpaBnuueckas CTaHIIMS Ha KaxAbli npecc — | equHuna;

[Tynst (ukad) ynpasnenus — 1 enuHuna;

YcTpoiicTBo uig 061yBa mpecc-Gopwm;

Oo6s3arenpHa mocraBka 3UIIL;

KonTeiinepa aisi CeKTOpHBIX mpecc-(hopM (OMIIMOHAIBHO);

C nmnpeccoM JOIKEH TMOCTaBIATHCA TOJHBIH KOMIUIEKT IPUCHOCOOJNEHUN JUIsl IIPOBEPKHU

O6OPYZIOB21HI/I$I Ha COOTBCTCTBUC YCTAHOBJICHHBIM HOPpMaM TOYHOCTH B COOTBCTCTBHHU C BHYTpeHHef/'I

npouenypoi [Torpedurens.

6. XAPAKTEPUCTUKHU

6.4 BynkaHM3alMOHHBIA TPECC IOJHKEH KOHTPOJIHMPOBATH 33/JIaHHOE YCHIIMS CMBIKaHHS Ipecc-

¢bopM, ¢ pyHKIMEN BKIIOUEHUs1 Habopa JaBJIeHMs TP MaleHUU HIXKE YCTaHOBJIEHHOT'O JI0ITycKa

6.5 Cucrema ynpaplieHUs BYJIKAHH3AIIMOHHBIM ITPECCOM JIOJKHA 00SCTICUHTD:

¢ TIPOTPaMMHO-JIOTHUYCCKOC YIIPABJICHUC NPOHCCCOM NCPE3apsIaKU npecc-(popM o 3aJaHHOH

LUKJIOIPAaMME B HAJIAJOYHOM U aBTOMaTUYECKOM PEXHUMaX;
KOHTPOJIb, PETUCTPALMIO U PETYIMPOBAHUE TEMIIEPATYPBI IPEIOLLETO N1apa pa3iesIbHO!

- Ha BBIXOJIE U3 HarpeBaTeNbHBIX IUIMT, 00OTrpeBaromux mpecc-GopMy B 30HAX OOKOBHUH
(2 xoHTYpa perynupoBaHusi),

- Ha BBIXOJIE M3 HarpeBaTeNbHBIX KOJIEll KOHTEilHepa, 00orpeBaromux €€ 1no npoTeKTOpHOU
gacTi (2 KOHTypa peryaupoBaHusl),

Jlonmyckaemoe OTKJIOHEHHWE OT HOPMAaTUBHOTO 3HaUeHUs TemnepaTypsl +2 °C.

Jns KOHTpOJIL TemmepaTypbl HCIOJBb30BATh TEXHUYECKUE TEPMOMETPBI COIMPOTUBIICHUS
IT (Pt) xiacca A.

KOHTpPOJIb, PErHCTPAllMI0 M PETyIUpOBaHUE TEMIIEpaTypbl TEIUIOHOCHTENS B Auadparmax
(1 Touka, maTYMK AOTKEH HAXOAUTHCS BHYTpU Aradparmol);

Jns KOHTpOJIA TeMIlepaTypbl MCIOJIB30BaTh TEXHUYECKHUE TEPMOMETPBI CONPOTUBIIEHUS
IT (Pt) kmacca A.



® DPETUCTPAIMIO 3HAYCHUM JaBJICHHS TerioHocutens B auadparmax (1 Touka); oOs3aTenbHO

nepea AaTYMKaMHU JI0JDKEH ObITh YCTAaHOBJIEH BEHTUJIb MPOAYBKH TPYOKH OTOOpA, C BHIBOJIOM

B Oe3omacHoe AJid TIEpCcoHaia MCCTO.
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L4 0T06pa)KeHI/Ie Ha IMYJIbTC YIIPABJIICHUA 38.6J'IOKI/Ip0BaHHLIX MOJIOKEHUH TpaBepC,

e CuéT KOJMYECTBA IMKJIOB XOJMMOCTH BYJIKAaHH3AI[MOHHON MuadparmMbl (KOJUYECTBO IUKIIOB
MEXy 3aMeHaMu Tuadparmsl);

® HWHIAWKAIIUIO BUJ0OB HGI/ICHpaBHOCTCf/'I;

¢ CBCTOBYIO CUTHAJIM3AUIO O HCHUCIIPABHOCTH.

e cOpoc AaBieHus Mapa Mpu pEMOHTAX, 3aMeHax mpecchopM.

6.6 [lyis1 ynpaBieHus ByJIKaHH3aHOHHBIM IIPECCOM HCIIOIb30BATh:
e xoutpoiuiep Allen-Bradley ControlLogix ¢ nByms cereBbiMu uHTepdeiicamu EthernetlP
(KoHTpoJuep He JOKEH OTKIF0YAThCS IPH KPATKOBPEMEHHBIX MMOCAIKAX HATPSDKCHUS);

e manens omeparopa Allen-Bradley Panel View700, Ha kKOTOpyi0 BBIBOAUTH CIIEAYIOIIYIO
UH(pOpMaIHIO:

v
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ANENE N NENA

v

TEKyIIMe 3HAueHUs TeMIepaTyphl Mapa B IJIUTaX U HArpeBaTeNbHBIX KOJbLIAX
KOHTEWHEepa;

TeKyIllee 3HaUCHHUE IaBIICHUs] TEIUIOHOCUTENS B quadparme;

TeKyIllee 3HaUeHUE TeMIlepaTyphl TEIUIOHOCUTENS B auadparme;

MIPY BBIXOJIC 3HAYCHUU MMapaMeTPOB 3a MPEENBI JOIMYCKAEMBIX OTKJIOHEHUH BBIBOJIUTH
00 3TOM cooO11eHue.

oO111ee U TeKyIIee BpeMs ByJIKaHU3AINHI

COCTaBIJICHHE U BO3MOXKHOCTH ITPOCMOTPA JHArpaMMbl PeXKHMa BYJIKaHU3AIIH;
MOJIOKEHNE UCTIONTHUTENbHBIX MEXaHU3MOB.

OHJIaliH paboTa KJIanaHoB MHEBMO, THAPO, 000TrpeB

TEKyIllee 3HaUCHUE IaBIICHUS OJIITPECCOBKH B KXKI0M Kamepe.

KOJMYECTBO BKIFOYECHUN TOIITPECCOBKH.

JaBJICHHE MOJIITPECCOBKH B KaXKJI0M Kamepe.

Tpebyercss BO3MOKHOCTH MPOCMOTpPA 3HAUEHUN JaHHBIX MapaMeTpoB B rpapuueckoM BUAE Ha

nmaHenmu 3a nporrenmue 168 wacoB paboTel obopymoBanus. [lomkHa OBITH BO3MOXKHOCTH

nepeMenieHusl JaHHOW WHQOpMaInMyu Ha DJIEKTPOHHBINM HOCHTENb. Bce 9KpaHbl TOJDKHBI OBITH

BBIITOJIHCHBI Ha PYCCKOM U aHTJIMHICKOM SI3BIKaX ¢ BO3MOXKHOCTBIO 6BICTpOTO MNEPCKIOUCHUA.

o ynanenHas nepudepus Allen-Bradley ¢ unrepdeiicom EthernetIP.



e nHeBMmarndeckue TepmunHansl FESTO ¢ unrepdeiicom EthernetIP.
e B mkady ynpapiieHHs JOIKHO OBITh YCTAHOBJIEHO 2 TTPOMBIIIUICHHBIX KOMMYTaTOpa Ha 8 U 5
MOPTOB (OAMH ISl BHYTPEHHHUX CETEBBIX COEIMHEHUH, IPYTrOM ISl BHEIIHHX ).

6.7 B mecTtax BbIXOJa 3JIEKTPONPOBOAA U3 TPYO M METAIIIOPYKABOB JOJKHBI OBITH M3OJISIIIMOHHBIC
OKOHIICBATEIH C LIEJIBIO 3alIUTHl U30JIALUN JJIEKTPOIIPOBOIOB OT MEXAHUYECKUX MTOBPEIKICHHIM.

6.8 JlBepu aieKTpHUECKUX IKA(POB U KIEMMHBIX KOPOOOK JOJDKHBI UMETh PE3MHOBBIC YIUIOTHEHUS,
MPEIOXPaHSIONINEe BHYTPCHHUE MIOBEPXHOCTH IKA(QOB 1 KOPOOOK OT BO3IACHCTBHSI OKPYKAIOIIEH
Cpeapl.

6.9 3HaveHus mapaMeTpoOB, IEPEUNCICHHBIX B II. 6.3, TOJKHBI Kaxble 30 cekyH mepeaaBaThCs Ha
CepBep U HaKaIIMBaThCA B 0a3e NaHHBIX JJIs1 BOZMOXKHOCTH JaJbHEHIIEro aHaanu3a u MpocMoTpa
TEXHOJIOTHYECKUM TMepcoHanoM. XpaHeHue HHGOpMallMu JIOJDKHO BBIMIOJIHATHCS Ha CEpBEpe
ACYII B Teuenue 5 ner.

6.10HeoOxoamMo MMeTh Ha KaxkIoM ¢GopMaTope-ByJIKaHH3aTOpe 0a3y pEelenTOB BYJIKAHHU3AIUH C
COXPAaHCHHBIMHA IMapaMCTpaMH BYJIKaHHU3AWHW JIA Ka)KHOﬁ MOACIN IIUH C LCIIBIO 06H€F‘ICHI/I$I
nepeHaalagk nNpyu CMCHC MOACIN INWHBI.

7. TPEBOBAHUS BE3OITACHOCTH

7.9 BynkaHM3alMOHHBINA IPECC TOJIKEH ObITh OCHALICH:

¢ OJIOKHPOBOYHBIM YCTPOMCTBOM, OTKIIIOYAIOIINM TOAAa4Yy TEIIOHOCHTENEH B auadparMmy, npu
BBIXOJI€ TuadparMbl U3 CTPOS;

® aBapUUHBIM IPUCIIOCOOJIEHNEM, KOTOPOE MO3BOJIMT, NPU ABMXKEHUU TPaBEPChl HAa 3aKpBITHE,
NEPEKIIIOYNTh €€ Ha HeMEJICHHBIH OOpaTHBIN X0/, ¢ MOMOINBIO LIENEH YIpaBIeHUS MHUHYS
KOHTPOJLIED;

e OJOKUPOBOYHBIM YCTPOUCTBOM, UCKJTIOYAIOIIUM BO3MO>KHOCTh OTKpPbIBaHUS
BYJIKAHM3AI[MOHHOTO IIpecca C IOMOUIbIO LENEeH YIpaBieHMs,, MHUHYS KOHTpPOJUIEp, IpHU
HaJIMYUU JIaBJICHUS TEIUIOHOCUTENEH B Auadparmax;

e OJOKUPOBOYHBIM YCTPOHWCTBOM, OOECIEUMBAIOIIMM I[P OTKPHITOM BYJIKaHU3ALMOHHOM
npecce CHATHE BO3/1yXa ¢ IpUOOpPOB, YIPABISAIOIIUX MPOLIECCOM BYJIKaHU3AIINH;

® 3alIUTHBIM KOXXYXOM, 3allMIIAIONUM padoyero OT MpsAMOW CTPyd Mapa NpU pas3pbiBe
nuadparMsel

® CUTHAJIBHBIMH JIAMIIAMH, YKa3bIBAIOIIMMU HAJIMYME AABICHUS TEIJIOHOCUTENel B auadparmax
Y HarpeBaTeIbHbIX IUINTAX;

e QJIOKHPYIOIIMM YCTPOMCTBOM, HCKJIIOYAIOUIMM CpabaTblBAaHME MEXaHU3MOB BBITPY3KH H
3arpy3Ku IpH 3aKpbIBAIOIIEMCS WM 3aKPBITOM BYJIKaHU3aLIMOHHOM IIPECCE;

7.10lepemernienue TpaBepchl BYJIKAHW3ALMOHHOTO Tpecca MU 3aKPbITHM MO0 MHEPLUHN HE JTOJIKHO

ObITh Oosiee 10 MMm.

7.11Hapy>xHble TOBEpPXHOCTH HArpeBaTEIbHBIX IJIUT JOJDKHBI UMETh TEIUIOM30JIALNI0. Temmneparypa
MOBEPXHOCTEN BYJIIKAHU3AI[MOHHOTO IIpecca, ¢ KOTOPbIMH COMPUKACAEeTCs onepaTrop npu padore,
noskHa ObITh He Oonee 45 °C.

7.12DnexTpoobopyaoBaHNe JOHKHO OTBEYaTh TPEOOBAHUSIM:
e [lpaBun TeXHUYECKON HKCIUTyaTaIlMH 3JIEKTPOYCTAHOBOK IOTPEOUTENEM;
e [IpaBun ycTpoicCTBa 3JEKTPOYCTAHOBOK.

7.13ConpoTHBIIeHHE HW3OJSIUKN AJIEKTPOOOOPYIOBaHUS ¥ AJIEKTPOIPOBOJIOK, YCTAHOBJICHHBIX Ha
AJIEMEHTaX BYJIKAHU3AIMOHHOTO IIpecca, HO HE COEIMHEHHBIX C 3emiied, JOKHO OBITh
He Meree 0,5 MOwm.



7.14Pama ByJIKaHM3aLMOHHOTO Tpecca, ImKad ynpaBieHus, MmKadp MTHEBMOANIapaTypsbl,
TUpaBIMyYecKas CTaHIUS, JODKHBI OBITh HAJAEKHO 3a3eMJIEHbl U HMETh HECTHUPAEMbI mpu
AKCIUTyaTalluy 3HAK 3a3€MJICHUS.

7.151Ika¢ ympaBiaeHUs TODKEH OBITh CHA0KEH BBOJHBIM BKITIOYAIONTUM YCTPOMCTBOM M aBapUMHON
kHomkou "Cron", obecrnieunBaromiell Mpyu HAKATUHA BO3MOYKHOCTb OBICTPOTO CHATHS HANPSHKECHUS
C DJIEKTPOOOOpYIOBaHUS M CBETOPOPOM (KPACHOTO IIBETA), CUTHAIMZHUPYIOIIMM O HAIHYUH
JIaBJICHUsI B BYJIKAHU3AaLIMOHHOM IIpecce.

7.16 YpoBHM 3ByKa W OKBUBAJICHTHBIE 3BYKM Ha pabodmx MecTax Mpu padoTaromemM
BYJIKAHM3AL[MOHHOM IIpecce He JOJDKHBI IpeBbimarh 80 ab.

8. 3CTETUYECKHUE U OPTOHOMUNYECKHUE TPEBOBAHUSA

8.1 IlyckoBble yCTpOHCTBa W CpelIcTBa WM3MEPEHUH (KOHTPOJIS) IOJDKHBI OBITh YCTAaHOBJICHBI C
XOPOIIMM 0030pOM JJIsi 00CITY)KUBAIOIIETO TIEPCOHAA.

8.2 HcnonHuTenbHas ammaparypa U apMmarypa, yIpaBJSIoNmas MpolueccoM BYJIKAaHHM3AlWHU, TOJDKHA
OBITh JOCTYITHA JUIS OOCITY’)KMBaHUSI K PEMOHTA.

8.3 Jlakokpaco4yHOE IOKPBITHE IJIi BHYTPEHHUX W HAPYXHBIX IMOBEPXHOCTEH Ipecca, OKpacka
TpyOOIIPOBOJIOB B COOTBETCTBUM CO CTAaHJAPTOM 3aKa3uuKa.

8.4 1IBeT - B COOTBETCTBUU CO CTAHIAPTOM 3aKa34mKa, KaK YKa3aHo B TabuIe 3.

Tabmnuma 3
Ne
/ O6opynoBanue npecca Kpacka KO/
n/u
HOJTYTIISHIEBBIN
1 [TepBEIit OCHOBHOI IIBET yr HV RAL 6001
3€JICHBIN
HOJIYIJISHIEBBIN
2 Bropoii ocHOBHOI! IBET M H . RAL 6001
3€JICHBIN
JBmxymmecs 9actu
3 CurHanpHBIHN 1BET 1 OpaH>KEBBIH RAL 2003
CHUrHanbHBIN LIBET 2 KpacHas RAL 3001
[Mpumeuanue — [[Bera kpacku 000OPyAOBaHUSA OyAyT YTOYHEHBI MPHU 3aKa3e 000pyI0BaHUS

9. TPEBOBAHMS K TEXHUUYECKOM TOKYMEHTAIIUA

TexHuueckass JOKYMEHTalUsi IOCTaBsIeTCSs B JBYX OJK3eMIUIIpaXx B OyMakHOM BHUIE U Ha
3JIEKTPOHHOM HOCHUTEJIE, HA PYCCKOM SI3bIKE U aHIJIMHCKOM (00513aTeNbHO!) A3bIKE:
e [lacmopt Ha ByJKaHU3aIMOHHBIN Tpecc;
e TP TCO010/2011 o 6e30macHOCTH MaIIMH U 000PYJOBAHUS
e B ciyuae eciau obGopynoBaHuE NOMAJaeT B KATErOpHIO MOAHAA30pHOT0 PoctexHan3opy TO
JOJKHBI OBITH pa3pelleHus] Ha MpUMEeHeHne Ha o0opynoBaHue, BelgaHHOEe PocTexHanzopom.
Kpome Toro, ecnmu 310 o0OopyaoBaHue, moaHaa3opHoe PocrexHanzopy, HeoOXoauMo
MIPEIOCTaBUTh BCIO IOKYMEHTAIINI0, TpeOyemyto Juist peructpauuu B Poctexnanzope.
e PyKOBOJICTBO MO 3KCIUTyaTallHH;
e TpebGoBaHue K 6€30MACHOCTH;
e PyKOBOJCTBO /UIsl MPOrPaMMHUPOBAHNS;
e [luknmorpamma pabOThI U3EITHS,
e BenomocTh KOMIUIEKTAIVH;



COopouHbIe YepTEXKH Mpecca Co CreupUKaIUsIMU;
MOHTaXHBIE YEPTEKU;

UepTeku OCHOBHBIX Y3J10B (CO crielu(UKAUSIMU) U IeTaJCH;
[Tepeuens u yepTeku OBICTpOU3HAITMBAIOIMXCS AeTaneit u PTU;
Kowmimiext cxem:

cXeMa 3JIEKTpUYeCKas MPUHIUITHAIIbHAS;

cXema 3JIEKTpUUYECKasi COCTUHEHUN;

cxema rujipaBiandeckasi IpUHIUIHAIbHAS;

cXxema rujipaBindecKas CoeIMHEHUM;

cxema MHEeBMAaTUYeCKas MPUHIIMITHAIIbHAS,

cXeMa IMHeBMaTHYeCKas COeIUHCHMI,

cXeMa IMHEBMO SHEpreTuyecKas;

cxeMa KMHeMaTHdecKkas,

cXeMa CMa3KH,

NN N N N N N SR NN

CXeMa CTPOIOBKH THIPABIMYECKOTO Mpecca.
BenoMocTh OKYITHBIX U3JEIUH ¢ yKa3aHHEM U3TOTOBUTEIIS
Bemomocts 3UII

[Inan pynnamenra

[Inan pynaamMeHTHBIX GOITOB

10. TPEBOBAHUSA K CUCTEME YIIPABJIEHUSA U DJIEKTPOOBOPYIOBAHUIO

10.40 BynkaHM3allMOHHBIA THIPABIMYECKUNA TIpecC JODKEH KOMILICKTOBATHCS — CIETYIOIUMH

KOMIUIEKTYIOIIUMHU  (3aMEHa IO COTJIACOBAHUIO C 3aKa3YMKOM):

[TporpaMMupyeMblil JTOrMYEeCKU KOHTPOJIJIEP JOJKEH ObITh OCHAIIEH IAHENbI0 OIEepaTopa,
NpeJHAa3HAYCHHON Il  OTOOpaKeHHsI XO/Ja TEXHOJIOTHYECKOTO TpoIecca, BBIBOJA
WHPOPMALIMOHHBIX W aBapUHHBIX COOONICHWH, a TaK € JUIi PEJaKTHPOBAHUS, IIPH
HE00XO0/IMMOCTH, NTapaMeTPOB CUCTEMBI YIIPABJICHHUS.

Tun xoutpomiepa:  Allen-Bradley ControlLogix ¢ aByms (!) cereBbiMu mHTEpdeiicamu
EthernetIP. Ces3p mexxny TJIK, ynanenHo# nepudepuei, THEBMAaTHYECKUMHU TEPMUHATIAMH H
MaHeJbI0 OIepaTopa J0/KHA OCYIIECTBIAThC depe3 uHrepdeiic EthernetlP. TIJIK momken
OBITh OCHAILICH JOTOIHUTEIbHBIM HHTEepdeiicom Ethernet s oOMeHa aHHBIMU C cCHCTEMaMu
“epxHero ypoBHa~ (ACVYIIL, MES u 1.11.).

Cucrema Busyanuszanuu — tuna FactoryTalk View Studio;

[Tanens oneparopa Allen-Bradley PanelView700,

Moaymu ynanennou nepudepun Allen-Bradley. CeteBoii mpoToKom Uis yIaTCHHBIX MOIYJICH
Ethernet. KouTtpous, 3ajanue, peryaupoBaHue M BU3yalHM3allds MapaMeTpoB (Temmeparypa,
JaBIeHWe ® T.J.) OCYIIECTBIIIETCS IIEHTPAJIBHBIM TIPOIECCOPOM, O€3 MCIOIb30BAHUS
aBTOHOMHBIX PUOOPOB;

bnoku nuranus — tuna SIEMENS SITOP,

PaznenbHOE MUTaHNWE KOHTPOJIIEPA U BXOHBIX / BBIXOJHBIX LIEMHEH. .

Pene, kontakTopsl, anexkrpoaBromaruka — SIEMENS wnu ananor.

Onexrpoasurarenu — SIEMENS wnm ananor.

[THeBMOOOOpYyIOBaHKE — IPOU3BOACTBO (hupMbI «FESTO»

I'mapoanmaparypa, Bkitodas coenuHeHus — «Parkery, Pesp0oBbie coeTMHEHUS] METPUYECKHE



e KoHCTpyKIMSI CTOMKM KJIaaHOB TEIUIOHOCHUTENEH KOJJIEKTOPHOTO THIIA, 3alOpHbIE U
perynupytomue kianana gupmsl «Regell», coenuHenus 1 UTaHTH SHEPTOHOCUTENCH PE3bObI
metpuueckue, konyc DKOL 24° ¢ ymiotHenuem O-Ringe VITON.

e TepMoanHaMHUYECKHE KOHAEHCATOOTBOAUMKHI

e Bce cereBnie ycrpoiictBa (ITJIK, koMmbroTepsl, MpUBOLI, iepudepust U T.11.) AOHKHBI ObITh
HOJKJIIOYEHBl K 00meMy KommyTraTtopy. JlomkeH ObITh oOecrnedyeH pe3epB MO IPOIMYCKHOH
CHOCOOHOCTH U Harpyske Ha komMmyTtatop He MeHee 50 %. JlommkeH ObITh oOecnieueH pe3eps
cBoOoHBIX TopTOB RJ45 He menee 20 %. lns oOMeHa MaHHBIMH C CUCTEMaMH ‘“‘BEPXHETO
ypoBus” (ACVYIIL, MES 1 T.1.) 1o/mkeH ObITh IPEAyCMOTPEH JTOTIOJHUTENBHBIA KOMMYTATOP.
Jjis BO3MOKHOCTH CBOOOJHOTO JWAarHOCTUPOBAHMS JHHHUU C IOMOINBIO IPOTpaMMaTopa
HEOOXO0IMMO MPeaycMOTpeTh OecripoBoanyto ceth Wi-Fi ¢ ncnonb30BaHneM MPOMBIIIIICHHON
touku pocryna ¢pupmbel SIEMENS.

10.41TIpumensiemoe 3JIEKTPOOOOPYAOBaHHE OJDKHO OBITh HAJAEKHO 3alIUIICHO OT BHEIIHHUX
BO3ECUCTBUI — MbUIb, BJIATA, CaXKa, UCIIAPEHUS U.T.[.

10.42 TIpumensiembie mKadbl yIpaBiIeHUs JOKHBI 00ECIIEYHBATh CTENEHb 3aIUTHI He HIbke |P—54.

10.43Cucrema ympaBieHHsl JOJKHA COCTOSATh M3 KOMIIOHEHTOB, KOTOpbIE CEPUHHO BBITYCKAJIUChH
MPOU3BOUTENISIMU DJIEKTPOHUKA Ha MOMEHT 3aKIIOYeHHs KOHTpakTa. B ciydae, ecim
OOHapy)KUBAETCS, YTO KAKOW-TMOO KOMIIOHEHT CHCTEMBI YIPABICHUS HE BBITYCKAJICAd Ha
MOMEHT 3aKJIIOYEHHUS KOHTpakTa, McmomHuTens o00sf3aH €ro 3aMEHHUTh J0 OKOHYAHUS
rapaHTUIHOTO CpoKa 000PYJOBaHMUSL.

10.4411pu pacuere TEIJIOBBIX PEKUMOB BHYTPUIIKA(PHOrO OOOpYIOBAaHUS, YUUTHIBATH BBICOKHE
TEeMIIepaTyphl B IeTHUH nepuon Ao miroc 45 °C.

10.45006s3aTenbHO  TIPUMEHEHHE HAIIKa(QHBIX KOHAUIMOHEPOB C BO3AYIIHBIMH (DUIBTPAMU C
BO3MOKHOCTBIO YHCTKHU U 3aMEHBI.

10.46 Cucrema BEHTWIIALIMY JIOJDKHA OBITH C (PMIIBTPAMU OT TIBUIH.

10.47O06s3atenbras  moctaBka 3UIL.  Tlepeuenr wmatepuanoB 3UII  yrBepkmaercs mocie
COTJIACOBAHUS JICKTPUIECKUX, THEBMATUYECKUX U MEXaHUYECKUX CXEM.

10.48Bcs BHYTpeHHSS KaOEIbHO-TIPOBOJHHUKOBAS TPOIYKIHS JOJDKHA MOCTaBIATHCS (QUPMOMA
MIPOU3BOIUTEIIEM.

10.49Onucarp TpeOoBaHMS K MPOKIAIKe KaOeneil M IUTOB MEPEKITIOUEHHs K pacipeaeuTebHbIM
KOpOOKaM.

10.50 CunoBble kabenu OT pacHpeAeTUTEIbHBIX YCTPOWCTB J0 BBOJHBIX YCTPOMCTB JMHUHU MOTYT
PUOOPETATHCS 3aBOJIOM TI0 COTJIACOBAHUIO C (PUPMOI IIPOU3BOIUTEIIEM.

10.513amuTa JaTYNKOB W MCTIONHUTEIHHBIX MEXaHU3MOB OT MEXaHUYECKHUX TTOBPEKICHHH.

10.52 dupma mpencTaBIseT TEXHUYECKHE TPEOOBAaHUS K TEXHOJIOTHYECKOMY BO3AYXY, BO3IYXY
npubopoB KNIInA, Texunyeckue TpedOBaHUs K OXJIaXIAIOLIEH BoJe.

10.53 ®upma-niponsBoauTens npenocrasiser ceprudukar coorsercTBust [ OCT P Ha o6opynoBaHue
U BCE KOMIUIEKTYIOIIUE

10.54 YcTpoiicTBO aBapHitHOTO OCTaHOBaA

10.55 Opran ympaBiieHHsI aBapUWHBIM OCTAHOBOM IIOCJE BKJIIOUEHHUS JIOJDKEH OCTaBaThCsl B
MOJIOKEHUH, COOTBETCTBYIOILIEM OCTAaHOBY, /0 TeX IOp, MoKa OH He OyAeT BO3BpalleH
paboTaronM B UCXOIHOE TOJIOKEHHE; €r0 BO3BpAIIEHHE B MCXOIHOE TIOJ0KEHNE HE JOJDKHO
MIPUBOJIUTH K TycKy o0opynoBaHusi. Bo3zoOHoBIeHE paboThl 000pyA0BaHUS [TOCIE aBAPUHHOTO
OCTaHOBa ¥ BO3BpAIEHUS aBAPHIHOTO YCTPOWCTBA B HCXOIHOE IIOJIOKEHHE OIEepaTopoM
JOJDKHO TIPOAOIDKATHCS € TOTO IIara, Korjaa o0opyJaoBaHUe ObIJIO aBApUITHO OCTAHOBJICHO.

10.56 Opran ynpaBieHHs aBapUWHBIM OCTAaHOBOM JOJDKEH OBITh KpPAacHOTO IIBETa, OTJIMYAThCs
dopmoii M pa3smepamMH OT JAPYrHMX OpraHoB ympasieHus. HakaTue opraHa aBapHifHOTO
OCTaHOBA JIOJKHO MPUBOJUTH K ITOJIHOMY OCTaHOBY BYJIKAaHH3AIIMOHHOTO Ipecca.



10.57 Heob6xomumo, 4TOOBI BCSI CHCTEMa O€30MaCHOCTH ObliIa BBIIOJIHEHA C HMCIIOIL30BAHHEM 100
OTICIBHOrO  KOHTposuiepa OesomacHoctn  (Hampumep, SICK  FlexiSoft), mm6o ¢
WCIIOIB30BaHUEM MOJyJIe Oe3omacHOCTH, BXOAAIMX B coctaB ocHoBHoro ITJIK. Kaxmprit
KOHTAKT JII0O0Tr0 U3 YCTPOMCTB 0€30MacHOCTH JOHKEH OBITh MOAKIIOYEH Ha OTIENIbHBIN BXOJ
KOHTpoJIepa (MOAyIeii) 6€30MacHOCTH U UMETh AUarHOCTUKY. [Ipu mpoeKTupoBaHNH CHCTEMBbI
0€30IaCHOCTH ~ JKENaTeNbHO  HWCIOJb30BAHUE  OJHOTHIHBIX  KOMIIOHEHTOB  OJHOTO
MPOU3BOUTENS, HANpUMeEp, KOHTpOJIEp O€30MacHOCTH, peje O0e30lMacHOCTH, CKaHepHl,
6apbepsl u 1.11. pupmsl SICK.

10.58 Cucrema ynpaiieHus: JOKHA UMETh HACTPOMKH:

e  0oO0mIMe HACTPOUKH i paboThl 000pyAOBaHUS (MAIIMHHBIC ITAPAMETPHI),

®  UHJIUBUJYyaJbHbIE HACTPOMKHU MJISi BBITYCKAEMOW MPOIYKIHH (B COCTaBE «PEIEHTOB))
(peuenTypHble MapaMeTphl), KOTOPbIE YYUTHIBAIOT OCOOEHHOCTH CBOMCTB MaTepUalioB
WJIM KOHCTPYKIIUU TTPOTYKITHH.

®  HACTPOWKH KaTUOPOBOK (KAIMOPOBOYHBIE MTAPAMETPHI).

e akTyaibHbIC (“KUBbIE”) 3HAYEHUS BCEX HACTPOEK.

10.59 Kaxnprii ceTeBOil 3JIE€MEHT CHUCTEMBbl YIIpPaBJICHUS JODKEH o00pabaThiBaTh CHUTYallMu
BHE3AIHOTO TMPEKPAIIeHUs CETeBOro OOMEHa, JUArHOCTHUPOBATh €€, U MPU ITOM COXPaHSTh
BO3MOXXHOCTh  MPOJOJDKEHUS HAYaTOro IMKJIa B aBTOMATHUYECKOM PEXHME IOCTe
BOCCTAHOBJICHHS pa0OOThI CETH M MOJauu KOMaH/bI 7S POAOKEHUs PadOoThI.

10.60 JloymKHBI OBITH HACTPOUKH MPOTOJDKUTEIIBHOCTH MPOTIAIaHUs CETEBBIX COCTUHEHUH, B TCUCHUE
KOTOPOTO CHCTEMa YIPaBJICHUS HE PearupyeT Ha HUX.

10.61 JlookHA OBITH BO3MOKHOCTH IPOJIOJDKEHHUS aBTOMATHYECKOTO IHKJIA TMOCIe BO30OHOBICHHS
BHE3AITHO TNPEKPANICHHOW TOJa4d DSHEPrud, TEIUIOHOCUTENCH, pabo4yuX IKUIAKOCTEH,
KpaTKOBPEMEHHOE M3MEHEHHE XapaKTePUCTHK dHeproHocutens u T.1. Hapsay ¢ 6e3yciioBHBIM
BBHITIOJTHEHUEM TpeOOBaHU MO 0€30MacHOCTH KpalHe kKellaTelbHO MUHUMH3UPOBATH yiepod —
KOJMYECTBO OTXOJOB, OOpa3yIOLIUXCS BCIEACTBHE OOPaOOTKU CHUCTEMOH YIPaBICHHS 3TUX
BO3JICHCTBUN M COKPATHTh MPOJOJDKUTEILHOCTh MPOMEKYTKA BPEMEHU MEXIY OCTAaHOBOM M
BO30OHOBIIEHHEM DPAa0OTHI 00OPYAOBaHHUS TOCJIE BHE3AMMHO MPEKPAleHHOW MOJaud SHEpruw,
TEIUIOHOCHUTENIeH, paboumxX JKUAKOCTEeH, KpPAaTKOBPEMEHHOE WM3MEHEHHE XapaKTePHCTUK
SHEproHocuTelns U T.1. Bo3oOHOBIeHHE paboThl 000py10BaHUS JOHKHO HAUMHATHCS C TOTO KeE
IIUKJIa, HA KOTOPOM TPEKPaTHIIach Toada SHEPropeCcypCcoB.

10.62 V cucrembl yrpaBieHHS JOJDKHBI OTCYTCTBOBATh HEKOHTPOIHMPYEMBIE 3aJCPKKH BPEMECHH B
paboTe mporpaMMHBIX OJIOKOB U 'y MEXaHU3MOB («3aBUCAHUSY).

10.63 V cucteMsl yrpaBieHHs JOJKHA OBITh CHHXPOHHU3AIUS BBHITIOTHEHUS MapalieIbHbIX KOMaH/
WCIIOJHUTENLHBIM MEXaHU3MaM

10.64 ¥V cucremsl ympaBieHHMs JOJDKHA ObITh OJIOKMPOBKA JIMIIHUX (M30BITOYHBIX) KOMOWHAIMHA
CUTHAJIOB, T.e. OTPAaHUYCHO MHOXXECTBO KOMOWHAIMW CHTHAJIOB, B T.4. JJIS 3aIIUTHl OT
OITMOOYHBIX JIAHHBIX.

10.65 VY cucremsbl yrpaBieHus: Ipu 0TKa3e/c00e BTOPOCTENIEHHON ()YHKIIMK HE JOJDKHBI TIEPEecTaBaTh
paboraTh OCHOBHble (yHKIMH (0€3 ASTHUX BTOPOCTENEHHBIX (YHKIHMK o000pynoBaHUE B
MIPUHIIAIIE MOTJIO OBl IPOAOIIKATE PAdOTY)

10.66 YV cuctemspl ympaBlieHUs JOJDKHBI PEaM30BBIBATHCS aNTOPUTMBI PAaOOTHI C MaKCHMAIbHO
BO3MOXXHBIM OBICTPO/ICHCTBUEM MEXaHU3MOB 00OPYIOBAHMSL.

10.67 B cucreme ympaBieHHUS HAJICKUT UCIOIB30BaTh SJEMEHTHI C WHIUKAIUEH WX COCTOSHUS,
0c00EHHO B TIOCJIEZIOBATEIEHO COCTUHEHHBIX 3JIEMEHTOB IIeTei 0e30MacHOCTH.

10.68 Bo Bpems skcrumyaTanuu 3aKa3urK JODKEH HMETh BO3MOKHOCTD CAMOCTOSITEIIEHO Pa3BUBATh U
yIy4lIaTh CUCTEMY YIPaBJICHHUS: BBHIONHATH 3aMeHY JIFOOBIX €€ JIEMEHTOB Ha aHAJIOTHYHBIC,
JOTIONTHATh CHCTEMY HOBBIMHU ieMeHTaMu. [Ipu 3Tom y 3aka3zumka JODKEH OBITh JOCTYN Ha



YTEHHE U 3aMKCh K JII00OMY IPOrPaMMHOMY OJIOKY U KOHQUTYPHPYEMOMY MapaMeTPy CHCTEMBI
ynpasnenus B PLC, omepaTopckux maHensx, OpUBOJaX, JaTYMKaX U T.J. 3a HUCKIIOYEHUEM
JOCTYIIa ¥ U3MEHEHUS KOH(HUTypalnyu cCUCTeM 0€30MMacHOCTH.

10.69 B cucteme ympaBieHUs JOJDKHBI BU3YATU3UPOBATHCS ISl MHKEHEPaA:

® [IOCJICJIOBATEIFHOCTH IIAroB TPH BBIMONHEHUU Tporpammbl B PLC, a Takke WHIMKAIIUU
3aBepUICHHSI BHITTOJIHEHUS Ka)I0T0 I11ara

¢ MOHUTOPUHI BHYTPEHHUX MEPEMEHHBIX Y QYHKIUH, paOOTAIOMUX ¢ TPYIIaMH OJHOTUITHBIX
00BEKTOB

¢ MOHUTOPHUHT YIPABJISIFOIICH MPOTrPaMMBbI

10.70 Cucrema ynpaBlieHUs JOKHA UMETh aBTOMAaTU3UPOBAHHbBIC ()YHKITMH KAITHIOPOBOK.

10.71 Cucrema ympaBieHHS [JOJDKHA HMMETh OBICTPYHO TPOIEAYpY MOBTOPHOTO —3amycka
MIPOU3BOJICTBEHHOTO [UKJIA TIOCTIE OTKA3a CUCTEMBI YIIPABICHUS WU TI0 JPYTOd MpUYIHHE.

10.72 Cucrtema ympaBieHHUs JTOJDKHA UMETh BBICOKYIO CTEIICHh aBTOMAaTH3aIlUd U OBICTPOACHCTBUSA
GbyHKIMI nepeHanagku 000pyA0BaHUs Ha BBITYCK APYTroro MpoayKTa.

10.73 Bce mapameTpbl Jis HOBOTO aCCOPTUMEHTA HY>KHO BBOJIUTBH B OJJHOW ONEPATOPCKOM MaHeH,
9TOOBI HE OBUIO N30BITOYHOTO BBOJIA JAHHBIX.

10.74 Tlpu oOMeHe MaHHBIMHU JOJDKCH OBITh 3amac mo teram He MeHee 20 % Uil BO3MOXXKHOCTH
Pa3BHUTHS CUCTEMBI YITPABJICHHSL.

10.75B mocTaBKy CUCTEMBI YIIPABICHUS JOJKHBI BXOJUTh YCTPOWCTBA, KOMMYHUKAIIMOHHBIC KaOenu
U TIpOTpaMMHBIC CPEACTBA I MPOrPaMMHUPOBAHHUS U KOH(DHUTYpUPOBAaHUS BCEX AJIEMEHTOB
CUCTEMBbI yIIPaBJICHHUS.

10.76 Cnenyer uUCHONB30BaTh B CHCTEME YIPABICHUS CEPUHHO BBIYCKAEMBbIE D3JIEMEHTHI, IO
BO3MOXXHOCTH H30erasi MPUMEHEHUS YHUKAJIbHBIX MPHUOOPOB, BBIMTYCKAEMBIX B €IMHUYHBIX
IK3EMILIApaX.

10.77 OxuaemMblii CPOK SKCIUTyaTallMu CUCTEMBI yIpaBiieHuss He meHee 10 ser.

10.78 AA3pik monB30BaTenbeckux HMHTEpdeiicoB, aucruies [IK, mporpammuoro oOecrneueHus W
HAJMKUCEH Ha MyJIbTaX yIPaBJICHHUS U 000PYIOBAHUN — PYCCKHI.

11. TPEBOBAHUSA K CUCTEME JIUATHOCTHUKU U BU3YAJIM3ALIUN

11.28Cucrema ympaBieHHs AOJDKHA HMMETh JOCTOBEPHYIO U abCONIIOTHO MOAPOOHYIO CHCTEMY
JMAarHOCTHKH HEUCIPaBHOCTEW 00OPYAOBaHUS, a TAKXKE PEAKIIMIO Ha KAy HEUCIPABHOCTb.
Turbl TMarHoCTHYECKUX COOOIICHU:
e  ABapuiiHble — 0TOOpa)KaloTCs OnepaTopy Mo (GpakTy MOSBICHUS aBapUITHON CUTYyalluH.
e [IpenynpenurenbHbie — 0TOOPAXKAIOTCS OTIEPATOPY 10 MOSIBIICHUS aBAPHITHON CUTYaIHH.
e Perucrtpanuonnsie — 0TOOpa)xaroTcs oneparopy (MU COXpPaHAIOTCS B 0a3y JaHHBIX) IO
(dakTy 3aBepieHUs KaKOW-T100 ONepaliy WK TOSIBJICHUSI HEOTTAaCHOTO COOBITHS.
e Henocraromye ycioBust — 0TOOpa)KaroTCsl ONEpaTopy MPH MOMNBITKE BBINOIHUTH KaKylo-
00 Oomepanuio WIM IIar IpoTrpaMMBbl, €CIIM Kakoe-Tu0O MPOTpaMMHOE YCIOBHE B
TaHHBIA MOMEHT BpPEMEHH OJOKHPYET BBHINOJHEHUWE OSTOW OmNepald WA Imara
pOTrpamMMbl. DTH COOOIIEHUS JOJDKHBI MOSIBISATHCS MO (DaKTy BBITOTHEHHS NEHCTBHUA U
ABTOMATHYECKH KBUTHUPOBATHCS TOCTE TPEKPAICHHUS BBITIOJHEHUST ICUCTBUS WM
nponaaHus OJIOKUPYIOIIETO YCIOBUSI.
e Bce coolrenus 10KHBI perucTpupoBaThes B 6a3e manabix WinCC.
11.29 Cucrema TMarHOCTUKHU JIOJDKHA BBIBOJUTH ONIEPATOPY BCE HEMCITPABHOCTH, UMEIOIIINE MECTO Ha
HACTOSIIIAN MOMEHT BPEMEHHU:

® OTKJIKOYEHUS CETEH, OTCYTCTBYET CBS3b C OJHUM U3 CETEBBIX YCTPOMCTB,



e oOmuOKH TPUBOAOB (TPEANMOYTHTEIIBHO C KOAoM W (Wiu) pacmudpoBKOH
HEUCIPaBHOCTH),

e OIIMOKH JATYHUKOB,

e ommOKM KOMMYHHKAIUH,

® KOMaH/a HE BBITIOJIHSACTCS (OTCYTCTBYET YCIIOBHUE JIJISl BHIMIOTHCHHSI KOMAH/IbI ).

® [POJOJDKUTEIBHOCTh  BBIMIOJIHEHUSI KOMaHIbl 00jiee€ MaKCUMAIbHO JIOMYCTUMOTO
3HaueHUsl (OTCYTCTBYET YCIIOBHE JJIS 3aBEPIICHUS BBIMIOJHEHUS KOMaHIbl B TCUCHUE
3a/1aHHOT'O BPEMEHH).

e BHE3allHOE BKJIIOYEHHE HCIOJIHUTEIBHOTO YCTPOWCTBA (HECAHKIMOHUPOBAHHOE
BBITIOJTHEHHE KOMAaH/IbI).

® HEUCIIPaBHOCTH JaT4uKa (JIOXKHBIN CUTHAN).

® HEUCIIPABHOCTH UCIOJHUTEILHOTO MEXaHU3MA.

® [OJIOKCHHE MEXaHU3Ma HE ONPE/IEIICHO.

® BBINOJIHEH NIEPEX0]] B PYyUHOH pexUM pabOTHI.

e HapylIEHHE MOCIEI0BATEIHHOCTH ONEPALIU.

® He JIOCTUTHYTO TpeOyeMoe 3HaUeHHEe apamMeTpa.

e 3HAuCHHE KOHTPOIMPYEMOro IMapameTpa Oojee MaKCHUMAalbHO JIOMYCTUMOTO
3HAUCHUS/MEHEE MHHIUMAJILHO JIOMYCTHMOTO 3HAYCHHUS.

® MPOUCXOJIUT HECAHKIMOHUPOBAHHOE U3MEHEHHUE 3HAUCHUS Mapamerpa (yTeuka macia
U T.]1.), BBIXOJ] 3HAUEHUS TapaMeTpa 3a Mepeiesibl JOMYyCKAeMbIX OTKIIOHEHHH.

® YCTpOICTBO HE BKIIOYEHO OMEPATOPOM.

® YCTPOMCTBO HE BBIKIIFOYCHO OIIEPATOPOM.

e cpabaTbIBaHUE aBApUHHOTO BBIKIIOUATEIS.

e npoOJeMbl IO MUTAHUIO U T.1.

HpI/I pa60Te C HCHUCIIPABHOCTAMHU OIICPATOp HOJKCH HMMCTb BO3MOXKHOCTb BBI6I/IpaTL HauoOoee

aKTyaJIbHBIC Ha €T0 B3IJIST HEUCTIPABHOCTH JIJIS KX 00pabOTKH.

Kaxxnomy cooO1ieHno 10KeH ObITh MPUCBOCH MPUOPUTET, KPOME TOTO OTAEIbHBIE COOOIICHHS
JOJDKHBI UMETh B3aWMHBIE MPOTPAMMHBIE OJIOKMPOBKHU JUIsI UCKIFOUECHUS BBIBOJA H30BITOYHOM

WJTU JIOKHOM MH(POpMAIIIH.

11.30

11.31

11.32

11.33

11.34

11.35

I[I/IaFHOCTI/I‘-I€CKa$I IIaHCJIb JOJI’)KHA UMETh 2 OKHa:
® B OAHOM OKHE JOJI’)KHBI BBIBOOIUTBHBCI BCE€ KOMAH/IbI (OKHO I[I/IpeKTI/IB), BBIIAHHBIC
CHUCTEMOU YIIpaBJICHHUA Ha HaCTOSIHII/Iﬁ MOMCHT, IO MCPEC BLIIIOJHCHHUA KOMAaHABI
JOJIKHBI U3 3TOr'0 OKHA yAAJIATBCA,
® B JIJPYroM OKHC OJOJIKHBI BEIBOJUTHCA YKE YIIOMAHYTBIC HCUCIIPABHOCTHU.
Bce HemcnpaBHOCTH, KOTOpBIE HMEITH MECTO, HE3aBHCHUMO OT CIOCO0a WX YCTPAHCHHS,
JOJDKHBI PETUCTPHUPOBATHCA B Oaze JAaHHBIX YIPaBJIAIOOIETO KOMIIBIOTEPA,
OO0ecrieunTs  BO3MOXKHOCTH ~ OINEPATHBHOTO  TPOCMOTpa  0a3sl  MPOM3OMICIIINX
HEHCIPABHOCTEH M JIOTOB COOBITHI C BO3MOKHOCTBIO SKCIIOpTa, HanpumMep B Tabuiy Excel,
CucremMa NUAarHOCTUKHU HEWCIPABHOCTEW JOKHA B HMTOTE MO3BOJISITH MPOU3BOJUTH TOUCK
HEUCTPABHOCTEH 0e3 MpHUBJICUEHUS MPOTPAMMUCTOB U 0€3 MCIOIb30BaHUS JTOTOTHUTEIbHBIX
KOMIIBIOTEPOB (HOYTOYKOB), MITU MHBIX TUATHOCTHYECKHUX CPEICTB;
Ha pmarHocTWYeckoi IMaHe W WM TaHEeNd HaOJIOJICHUsS, CHCTeMa YIPAaBJICHHS JIOJDKHA
0TOOpakaTh AHUMUPOBAHHYIO B peaJIbHOM MacITabe BpeMEHH MHEMOCXEMY BCel JTMHUU;
MueMocxema NMOJDKHA OBITh MOAPOOHON WM coaepkaTh WHMOpMaiuio 00 aOCOMIOTHO BCEX
MCXaHU3Max, JaTUuKax, IpuBoaax U T. 1.,



11.36

11.37

11.38

11.39

11.40

11.41

11.42
11.43
11.44

11.45

11.46

11.47

11.48

11.49

11.50

[Ipy HEBO3MOXXHOCTH OTOOpPAKEHUS MHEMOCXEMbl Ha OJHOM JKpaHEe JHarHOCTHYECKOM
MaHeNH, JOJKHA OBbITh NPEeayCMOTPEHa BO3MOXHOCTH €€ OTOOpa)KeHHS Ha HECKOJIbKHX
9KpaHax (MMEITCS BBUIY SKpaHHbBIC (hOPMBI);

Muemocxema JOJKHA MPUOIM3UTENBHO OTOOpa)kaTh pealbHOE pacHoNIOKEHUE BCeX
MEXaHU3MOB JINHUHU.

CucremMa Bu3yaM3aluu J0JKHA COAEpKATh MOAYIIN:

e yIpaBlieHUE TEXHOJIOTUYECKUMU MapaMeTpaMu («pelenTypay IIUHBI);

e jucruiel (PaKTUYECKUX 3HAYCHUH /IS OIepaTopa;

e yIpaBi€HUE IApaMETPaMU CTaHKa JJIs olepaTopa.

Omneparmonnas cucrema — Windows 7 Professional niu Beire. CornacoBats ¢ 3aKa3uyiKOM.
Cucrema perucTpanuu pe3yabTaToB padOThl THHUU:

CucreMoii T0JKHBI PETUCTPUPOBATH CIEAYIOIINE TapaMETPHhI:

® TIPOTOKOJI PabOTHI CUCTEMBI - IIOOBIE BBIIAHHBIE CUCTEMOM yIIpaBIICHUS] KOMAH/IbI,

e HakaTbl€ ONEePaTOpPOM KHOIKU, CMEHA PEXKUMOB U T. 11.;

® MOMEHTHI CMEHBI CMEH;

® CMEHa pEeLEITa,

e CO3JaHHE HOBOTO pPEleNTa,;

e ylIaJeHHue CYIIECTBYIOLIETO pelenTa ¢ BO3MOKXHOCTBIO OTKATa,

® pEJaKTHPOBAHME CYIIECTBYIOIIETO PEIENTa C YKa3aHHEM OTIHYUS;

® KOJIMYECTBA MPOU3BEICHHOMN MPOIYKINHU B IITyKaxX

® U Jpyrue napamMmeTpsbl.

[lepeuncnennble mapamMeTpsl AOJDKHBI PETUCTPUPOBATHCA C yKa3aHUEM JIaThl M BPEMEHH UX
PETUCTpAIMH C TOYHOCTHIO JI0 OJTHOW CEKYH/IBI;

3anmuch pe3yNbTaToB JOJDKHA BECTUCh B TEKCTOBBIC (hailfibl ¢ pa3MENICHHEM HX B IMaIKax:
roJi/mecsy/ hai;

Daiimpl 1715 KaKJ0T0 U3 TTapaMeTpOB WK TPYI IapaMeTPOB MOTYT OBITh OTJEIIbHBIMU;
®opmat (aiiioB 10KEH ObITH COOOMIEH pa3pabOTUYMKOM CUCTEMBI YIIPABICHHUS;

[Tpr HEBO3MOKHOCTH CO CTOPOHBI M3TOTOBUTENS CUCTEMBl YIPABICHHUS OOECIIEUUThH 3alKCh
yKa3aHHBIX [apaMeTpOB, IPOU3BOAUTENIEM JOJKHBI ObITh MPEIOCTaBIEHbI TaOIMIIBI aPECOB
PETUCTPOB KOHTPOJUIEPOB AJISi CYUUTHIBAHUS HEOOXOAMMBIX TapaMeTPOB;

Jisl cUMTHIBaHUS MAapaMeTPOB U WHTETPAllUM €€ B €IWHYI0 3aBOJICKYIO TEXHOJOTHUYECKYIO
CeTh CHCTEMa YIPaBJICHUS [ODKHA MMETh OTIENbHBIM KaHall IS TOAKIIOYEHUs e€ K
cranmaptHoi cetu “Ethernet wm mns oOmeHus ¢ Hel (C  CHCTEMOW yHpaBiCHUs)
noepkuBath mporokoiar MODBUS TCP IP;

[TporpamMHOe obecriedyeHue, MOCTABISEMOE COBMECTHO C CHCTEMOW YIpaBJIEHUS JIMHUEH
JIOJDKHO OBITH CaMO/IOCTaTOYHBIM, HE TPEOYIOUIMM IMOKYINKH KAaKMX-JIHOO JOMOJHUTEIbHBIX
4acTel W MOJHOCTBIO FOTOBBIM K paboTe;

[TporpamMHoOe obecnieueHue He JOHKHO TpeOoBaTh HATUYMS BCSIKOTO POJa aMUHUCTPATOPOB
0a3 MaHHBIX W T. 1. ¥ HE JIOJHDKHO TPeOOBATh MEPUOANYECKOTO apXUBUPOBAHHS KAKUX-THOO
0a3 TaHHBIX BPYYHYIO, TO €CTh JIOJDKHO OBITh HEOOCTY)KUBAEMBIM.

['myOuHa apxuBa aBapUiHBIX COOOIIEHUN HE MeHee / CYTOK.

Cucrema ympaBlieHHs] JOJDKHa MMETh MEXaHH3M aBTOMATHYECKOTO YIAJCHHS apXUBHBIX
JTAHHBIX.

Cucrema BH3yalM3allud JIOJUKHA HMETh KOHTPOJIb BBOJMMBIX II0JIb30BaTeNIeM 3HAuCHHM
apaMeTpoB, YTO B MEPCIEKTUBE MOXKET MPUBOJIUTH K MPOCTOSM 00OPYAOBaHUS M3-3a BBOJA
BHEPETJIAMEHTHBIX 3HAUCHU.



11.51 JlomxHa OBITH 3aIIMTa OT CIyYalHBIX WJIM HENPaBOMEPHBIX HW3MEHEHHH HacTpOeK
MPOrpaMMbl: PEKOMEHIYETCsS HE MEHEE JIBYX pPa3HBbIX YUYETHBIX 3aluced B CUCTeMe — s
pabouux, I HHKEHEPOB.

11.52 JomxHBI BHU3yaJIM3UPOBATHCS TapaMeTpbl TpoOIlecca BBIMTYCKAa MPOAYKIMH,  IapamMeTpbl
paboThl U TPOCTOEB O00OPYAOBaHHA, KOJIMYECTBE M YACTOTE aBapUMHBIX COOOIIEHUN 3a
BbIOpaHHBIN IEPUO] BPEMEHHU.

11.53 JlomxHa OBITH BO3MOXKHOCTH COXpAHEHHS 3HAUEHWH, KIFOUEBBIX IapaMEeTpoB IIpollecca
BYJIKAHU3AL[MX BO BHYTPEHHEH ITIAMSTH OIIEPATOPCKON MAHENIM B TEUEHUE TPEX JHEH.

11.54 Heo6xoauMo WMETh BO3MOXKHOCTH MPOCMATPUBATH HA TMaHEeNHu (opMaTopa-BYJIKaHH3ATOpa
rpadpuueckoe M300paKEHHE 3HAYCHWH  OCHOBHBIX TEXHOJIOTMYECKHX MapaMeTpoB 3a
MOCIIEIHUE TPOE CYTOK.

12. TPEBOBAHMUA K JOKYMEHTAIIUU HA CUCTEMY YIIPABJIEHUSA

12.7  JlomxHBI OBITH IPECTABIICHBI:

e cXeMa ruyjpaBiuyeckKast

e CcXeMa ITHeBMaTHYECKasl.

® MEXaHHUYECKHE YEPTEKH.

12.8 Cucrema ynpasnenus. JloJKHBI OBITh IPEICTABICHBL:

e cxeMa (yHKUMOHAJIbHAS;

e CcXeMa 3JIeKTpUYecKas NPUHIHUIHAIbHAS;

® CcXeMa dJICKTPUIECKasi COeAMHEHU;

e Ka0enmpHBIN )KypHAJI, cXeMa KaOelIbHBIX Tpace, crennukanus KabenbHOH MPOaYKINH;

® DPYKOBOJCTBO INPOrPaMMHUCTA;

® PYKOBOJCTBO HaJla/JTdMKa;

® PYKOBOJCTBO OIIEPATOPA;

e [acrnopt Ha 000OpyJOBaHUE,

® CTpPYKTypa IporpaMM U MX HNOAPOOHOE ONUCaHHE.

e TmoNHas crenupUKAUs KOMIIOHEHTOB CHCTEMBl VIIPABICHUS C YKa3aHHUEM ITOJHBIX
HaUMEHOBaHMM, MapoOK, 3aKa3HbIX HOMEpOB, TEXHHUYECKUX XapaKTepUCTUK  (Tpu
HEOO0XO/JMMOCTH), BHYTPEHHMX KOJOB IIOCTaBIIMKAa 000pynoBaHMA (IIpU  HAJIMYUH),
IIPOU3BOIUTENEH, CCHITIOK HA MIHTEepHET-pecypc MPOU3BOANTENS, KOJTMYECTBA U (OTO.

e JloxymeHTanusi CyOnOCTaBIIMKOB (JIOKYMEHTALIMSI HAa TOKYIIHbIE U3Eus).

12.9 HcxonHble TEKCTHI MporpammM, CHaOXEHHbIE MOAPOOHBIMH KOMMEHTApUSAMM (aHIVIMHCKUN U
PYCCKUH S3BIK);

12,10 Tabnuupl Cc ajgpecaMu IEpPEeMEHHBIX M HX HA3HAYEHHEM B aJPECHBIX IMPOCTPAHCTBAX
KOHTPOJUIEPOB Il CUUTBHIBAHUS HEOOXOIUMON MH(POPMALUU JIJs PEeruCTpallii Pe3yJIbTaTOB
paboTHI U TPOTOKOIMPOBAHNS,

12.11Cpenpl  pa3pabOTKM MPOTPAMMHOTO OOECIIeYeHHs JUIsl CTAaHIUH omeparopa, IaHenen
yIIpaBJICHUS, KOHTPOJUIEPOB YIIPABICHHUS, YaCTOTHBIX MPHUBOAOB W Jp. MPOTPAMMHPYEMBIX
JJIEMEHTOB CHCTEMBI JIOJDKHBI IIPEIOCTABIATHCS KaK B BHJIE YCTAHOBOYHBIX JINCKOB, TaK M OBITH
y’K€ YCTaHOBJICHHbIMH (B paboyeM COCTOSHHUHM) Ha MPEJOCTaBIEHHOM MOCTaBIIUKOM
MEPEHOCHOM KOMIIbIOTEpE (THIA HOYTOYK) ;

12.12 O6s13aTenbHO MPENOCTaBICHUE COETUHHUTEIbHBIX (MHTep(elcHBIX) Kabenei s HacTpOWKH
IPOrpaMMHUPYEMBIX 3JIEMEHTOB CHCTEMBbI yIpaBJIeHHUs (U1 CBSA3U C KOHTPOJUIEPOM, MMAHEIIMU
oreparopa, 4aCTOTHBIMU TIpeoOpa30BaTeNs MU | T.1I.);
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13. TPEBOBAHUSA K OBYUYEHHUIO CIIEHUAJIMCTOB

O6yuenue npoBoaut [locTaBuuk 000pyIOBaHMS HA MPEANPUATHN 3aKa3uMKa;

[Tepen mpuemkoit 060pyIOBaHUS, HEOOXOIUMO OOECIEUNUTh MPOBEACHUE KYPCOB OOYYCHHS
00CTyXKMBaHUIO 00OPYAOBAaHUA ISl TEXHOJOTHYECKHX pabOYMX, TEXHOJIOrOB, MEXaHHKOB,
3IIEKTPHUKOB, IIPOTPAMMHUCTOB, SJICKTPOHIIUKOB (Ha PYCCKOM SI3BIKE).

Tembl KypcoB 0OyueHHs TOJKHBI OBITH COTJIACOBAHBI C 3aKa34MKOM OOOpYIOBAaHHUS MOCHE
O3HAKOMJICHHUS C TEXHUYECKOH TOKyMEHTaluei Ha 000pyaoBaHHe.

14. TPEBOBAHUSA K MOHTAKY, HOPAAKY IPUEMKU, TAPAHTUHN

Pabouast KOHCTPYKTOpCKasi HOKyMEHTALMsI MOAJICKUT JOMOJIHUTEIHLHOMY COTJIACOBAHUIO IO
ANEKTPUYECKUM CXEMaM, [0 MEPEeYHIO0 U XapaKTepUCTHKaM IMPOrpaMMHOro oOecreueHusi, 1o
rabapuTHBIM pa3MepaM U MPUBSI3KE;

OO6opynoBaHue JOJKHO TOABEPraThCs MPUEMO-CAATOUYHBIM HCIBITAHUSAM Ha 3aBojie-
M3TOTOBUTEJIC U HA MIPOMBIIUICHHOM IJIOMIAIKE 3aKa3uuKa.

[TocTaBmuk MpoBOIUT mIe(h)-MOHTAKHBIC PAOOTHI Ha TUIOIIAIKE 3aKa3dnKa

Bo Bpemss mycko-HamamouyHbIX ~paboT  JomKHAa ~ ObITh  oOecriedeHa  Tpedyemas
(GYHKIIMOHAIBHOCTh U JIOJDKHBI OBITh YCTpaHEHBI Bce MpoOsieMbl paboTsl. Bo BpeMs mycko-
HaIaJ0uHbIX paboT McrnomHuTenb MPOBOAUT 00YUeHHE OIIepaTOPOB 3aKa3urKa.
O6opynoBaHue MOABEPraeTcs MPUEMO-CAATOUYHBIM HCIBITAHUSM Ha 3aBOJIC-U3TOTOBUTENE U
Ha TPOMBIIUICHHON IUIOMIAKe 3aKa3uuMka B TeUEHHE MHUHMMYM 72 4acoB IpHu pabore 6e3
cboes.

[Ipu ycrienrHoM MpOXOXKJICHUU UCIIBITAHKS B T€UEHUE 72 Y4acoB, aBTOMAaTUYECKU HAYMHACTCS
MIPOBE/ICHUE UCTIBITAHUS HA CTA0MIIBHOCTH PaOOTHI.

[lepen mpoBeneHHEM MPUEMO-CAATOYHBIX HCIBITAHUNA o0opynoBaHUE TOJIBEpraeTcs
MPOBEPKE HAa COOTBETCTBHE YCTAHOBJICHHBIM HOPMaM TOYHOCTH (B COOTBETCTBUHU C
BHYTpeHHel npoueaypoi [Torpedutens).

[Tpu HeycnenHOM UCTIBITAHUY B TeueHue 72 4acoB McrnonHuTenb 0053aH B KpaT4alinii Cpok
YCTPAHUTbH BBISIBJICHHBIE 3aMEUYaHUS U IPUCTYIUTh K IOBTOPHOMY TECTY B TEUEHHE 72 4acCOB.
OkoHYaTeNbHBIA TECT HA CTAOMIBLHOCTH PAa0OTHI (B TOM uMcie ee 0a3bl JAHHBIX M CHCTEMBI
BU3yaJIM3allii) TPOBOJMUTCS IMOCJIE BHECEHHS BCEX M3MEHEHHM M MPU OTCYTCTBUU JOCTYIIA
HcnomuauTens K moacucTeMe JJisl BHECEHUS] N3MEHEHUH. [[aHHbBI TECT MPOBOJIUTCS B TEUEHUE
He MeHee | Mmecsama. Bo BpeMs Tecta He JOKHO MPOUCXOIUTh HUKAKUX COOEB, TOSIBICHUS
omuOOK B paboOTe CHUCTEMBI, CAMOMPOU3BOIBHBIX OCTaHOBOB paboThl IO u T.A. 1O BUHE
Hcnonautens. OxkoHYaTenbHbId pacyeT ¢ McmoaHuTenem 3a BHEAPEHHE OCYLIECTBIISETCS
MocJie YCMENIHOTO MPOXOXKACHHS TeCTa Ha CTA0OMIBbHOCTh KOHKPETHOTO DK3EMIUISIpa U CAAUd
MOJIHOTO KOMILIEKTA TOKYMEHTallUH.

["apaHTHiiHBIA CPOK COCTaBJIsIET HE MEHee 12 MecsleB ¢ MOMEHTa YCIEUIHOTO 3aBEpLICHUS
MIPUEMOYHBIX HUCTIBITAHUH.

CoruacoBaHno:
Pyxosonurens ['KO AMPIT AO «KopauanT» JI.H. Kpuonanos



TECHNICAL REQUIREMENTS
for the supply of hydraulic vulcanization press
column type with two dependent vulcanization zones

with the power supply system from the line «SCHEITER»
(building "R™ / shop number 5)



1 NAME AND SCOPE
1.1. Purchased equipment is intended for molding and vulcanization of all-steel truck tires with a rim
diameter of 22.5 inches.
1.2. Type of vulcanization press - “autoform” (with retractable diaphragm).

2 BASE FOR PURCHASE

2.1 The basis for the acquisition of equipment is the investment project «Development of the
production of all steel tires at JSC «Cordianty.

3 PURPOSE AND PURPOSE OF DELIVERY

3.1 The supply of equipment is connected with the need to increase the production volumes of
competitive all steel truck tires in workshop Ne5.

4 PRODUCT REQUIREMENTS

4.1 The main characteristics of a vulcanization press are shown in table 1.

Table 1
Ne Name of the characteristics Characteristic
value
1 | Number of curing zones, pcs. 2
2 | Max. container height, mm 635
3 | Min. the height of the container, mm 255
4 | Max. container diameter, mm 1675
5 | Max. the weight of the tire, kg 150
6 | The maximum clamping force on the form, kN. 3400
7 | Max. pressure of closing of molds (pressure of pressing), MPa 18
8 | Diameter of the bead ring, inch 22,5
9 | Maximum installation height of the bladder, mm 500
10 | Pressure of compressed air in the line, MPa, not less 0,6
11 | Max. heating steam pressure in the heating plates and in the bladder, MPa 1,8
12 | The maximum pressure of the shaping steam in the bladder MPa 0,5
13 | Maximum pressure of superheated water in the bladder, MPa 3,0
14 | Max. heating steam temperature in heating plates and in the bladder, °C 205
15 | Maximum temperature of the shaping steam in the bladder, °C 150
16 | Maximum temperature of superheated water in the bladder, °C 175
17 | Vacuum, MPa (from atmospheric pressure) -0,3
18 | The height of the blades of the loading device, mm 145
Electric Energy
19 3NPE (alternating current, three-phase, five-wire line)
Frequency, Hz 50
Voltage, V 380
20 | Outer diameter of the tire, mm 850-1200
21 | Tire profile width, mm 250-500




Type of vulcanization zones - dependent

Mold type - sector, container

Heating type sector mold - Steam / of plate / zone

Press drive - hydraulic

Electrical Equipment Insulation Class - IP54

Drawings of bladder clamps are coordinated with the Customer.

5 PRODUCT COMPOSITION AND DELIVERY KIT

The minimum set of delivery of the press should consist of the following components:
e Hydraulic press with two dependent vulcanization zones - 1 unit;
e Central unit with controlled bladder (“AUTOFORM?”) - 2 units;
e The loading mechanism of green tires - 2 units;
e Storage of green tires in front of the press - 2 units;
e The unloading mechanism for transferring vulcanized tires on a roller table to a selection
conveyor - 2 units;
e Roller conveyor for receiving tires after vulcanization - 2 units;
e Sets of heating distribution systems for supply and removal of coolants - 1 set.
e Hydraulic station for each press - 1 unit;
e Control panel (cabinet) - 1 unit;
e Device for blowing molds;
e Mandatory supply of spare parts;
e Container for sector molds (optional);

The press should be supplied with a complete set of equipment for checking the equipment for
compliance with the established standards of accuracy in accordance with the internal procedure of
the Consumer.

6 SPECIFICATIONS

6.11The vulcanizing press must control the set clamping force of the molds, with the function of
activating the pressure set when falling below the established tolerance.
6.12The vulcanization press control system shall provide:
e program-logic control of the process of reloading molds for a given cyclogram in
commissioning and automatic modes;
e control, registration and regulation of the heating steam temperature separately:
v/ at the exit from the heating plates that heat the mold in the zones of the sidewalls (2
control loops),
v’ at the outlet of the heating rings of the container, heating it along the tread portion (2
control loops),
v’ permissible deviation from the standard temperature value + 2 ° C.
v" for temperature control use technical thermometers P (Pt) of class A.
e control, recording and regulation of the temperature of the coolant in the bladder (1 point, the
sensor must be located inside the bladder):
v" for temperature control use technical thermometers P (Pt) of class A.
e steam pressure relief during repairs, mold replacements.
registration of coolant pressure values in diaphragms (1 point); Be sure to install a sampling
purge valve in front of the sensors, with a safe location for personnel.
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e display on the control panel of the locked positions of the cross arms;
e the count of the number of cycles of the vulcanization bladder mileage (the number of cycles
between bladder replacements);

e indication of types of faults;
e light alarm on the fault.
e steam pressure relief during repairs, mold replacements.
6.13To control the vulcanization press to use:
e Allen-Bradley ControlLogix controller with two EthernetlP network interfaces (The controller
should not turn off during short-term voltage drops);
e Allen-Bradley Panel View700 operator panel, to which the following information is

displayed:
v

ASENRN

about it.

DN NI NI N NN

v

total and current vulcanization time
compilation and the ability to view a diagram of the vulcanization mode;
position of actuators.
online operation of valves pneumatic, hydro, heating
current value of pre-pressure in each chamber.

the number of inclusions pre-pressing.

pre-pressure in each chamber.

current values of steam temperature in the plates and container heating rings;
current value of coolant pressure in the diaphragm;
current value of the temperature of the coolant in the diaphragm;
when the values of the parameters exceed the permissible deviations, output a message

Requires the ability to view the values of these parameters in graphic form on the panel for the
past 168 hours of equipment operation. It should be possible to transfer this information to
electronic media. All screens must be made in Russian and English with the ability to quickly

switch.

e Remote Peripherals Allen-Bradley interface EthernetlP.

e FESTO pneumatic terminals with EthernetIP interface.

e The control cabinet must have 2 industrial switches with 8 and 5 ports (one for internal

network connections, the other for external ones).

6.4 At the points where the electric wire comes out of pipes and metal hoses, insulating terminators
should be provided in order to protect the insulation of the electric wires from mechanical damage.



6.5 The doors of electrical cabinets and terminal boxes must have rubber seals to protect the internal
surfaces of the cabinets and boxes from environmental exposure.

6.6 The values of the parameters listed in clause 6.3 should be transmitted to the server every 30
seconds and accumulated in the database for further analysis and viewing by technological personnel.
Storage of information must be performed on the server of the automatic control system for 5 years.
6.7 It is necessary to have a vulcanization recipe base on each press with the stored vulcanization
parameters for each tire model in order to facilitate readjustment when changing the tire model.

7. SAFETY REQUIREMENTS

7.17The vulcanising press must be equipped:
¢ Dblocking device that turns off the flow of coolants to the bladder, when the bladder fails;
e emergency device, which will allow, when the traverse is moving to close, to switch it to an
immediate reverse, using the control circuits, bypassing the controller;
e blocking device, which excludes the possibility of opening a vulcanization press using control
circuits, bypassing the controller, if there is a pressure of heat carriers in the bladders;
e blocking device, which, when the vulcanization press is open, removes air from the devices
that control the vulcanization process;
e protective casing protecting the worker from a direct jet of steam when the bladder is broken
e signal lamps indicating the presence of pressure of heat carriers in the bladders and heating
plates;
e blocking device that prevents the unloading and loading mechanisms from tripping when the
vulcanization press is closed or closed,;
7.18Moving the crossbar of a vulcanization press when closing by inertia should not be more than 10
mm.
7.19The outer surfaces of the heating plates shall be thermally insulated. The temperature of the
surfaces of the vulcanization press that the operator is in contact with during the work should be
no more than 45 °C.
7.20Electrical equipment must meet the requirements of:
¢ Rules of technical operation of electrical installations by the consumer;
e Rules for electrical installations.
7.21The insulation resistance of electrical equipment and electrical wiring installed on the elements
of a vulcanizing press, but not connected to the ground, must be at least 0.5 MQ.
7.22The frame of a vulcanizing press, a control cabinet, a pneumatic equipment cabinet, a hydraulic
station must be reliably grounded and have an erasable grounding symbol.
7.23The control cabinet must be equipped with an input switch-on device and an emergency stop
button, which, when pressed, allows quick release of voltage from electrical equipment and a
traffic light (red), indicating the presence of pressure in the vulcanization press.
7.24Sound levels and equivalent sounds at workplaces when the vulcanization press is in operation

shall not exceed 80 dB.
Table Ne 2

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




8. AESTHETIC AND ERGONOMIC REQUIREMENTS

8.1 Starting devices and measuring instruments (controls) should be installed with a good overview
for the operating personnel.
8.2 Executive equipment and fittings that control the process of vulcanization should be available for
maintenance and repair.
8.3 Paint coating for internal and external surfaces of the press, painting of pipelines in accordance
with the Customer’s standard.
8.4 Color - in accordance with the Customer’s standard, as indicated in Table 3.

Table 3
Ne Press equipment Paint Code
1 | Firstprimary color semi-gloss green | RAL 6001
2 | Second primary color semi-gloss green | RAL 6001
Moving parts
3 Signal color 1 orange RAL 2003
Signal color 2 red RAL 3001
Note - Equipment paint colors will be refined when ordering
equipment.

9. REQUIREMENTS FOR TECHNICAL DOCUMENTATION

Technical documentation is supplied in duplicate in paper form and on electronic media in Russian
and English (obligatory!) Language:
e Passport for vulcanization press;
e TR CU 010/2011 on the safety of machinery and equipment
e |f the equipment falls into the category of a supervised public authority (Russian Technical
Supervision - Rostechnadzor), then it must be approved for use on equipment issued by
Rostechnadzor. In addition, if this equipment is supervised by Rostekhnadzor, it is necessary
to provide all the documentation required for registration with a government agency.
e Manual;
e Security requirement;
e Programming Guide;
e Product sequence diagram;
e List of picking;

e Assembly drawings of the press with specifications;

e |Installation drawings;
e Drawings of main assemblies (with specifications) and details;
e List and drawings of wear parts and rubber goods; Komrmiekt cxem:

LR RS

electric circuit;

electrical connections;
hydraulic circuit diagram;
hydraulic connections;

diagram pneumatic principal;
diagram pneumatic connections;
pneumatic energy circuit;
kinematic scheme;

lubrication scheme;



v scheme slinging hydraulic press.

Statement of purchased products with indication of the manufacturer
Statement of spare parts

Foundation plan

Foundation bolt plan

10. MANAGEMENT AND ELECTRIC EQUIPMENT REQUIREMENTS

10.79The wvulcanizing hydraulic press must be completed with the following components

(replacement as agreed with the Customer):

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.

Controller type: Allen-Bradley ControlLogix with two (!) EthernetlP network interfaces.
Communication between the PLC, remote | / O, pneumatic terminals and the operator panel
must be via the Ethernet IP interface. The PLC must be equipped with an additional Ethernet
interface for data exchange with “upper level” systems (automated control systems, MES,
etc.).

Visualization system — such as FactoryTalk View Studio;

Panel operator Allen-Bradley PanelView700;

Allen-Bradley Remote I / O modules. Network protocol for remote Ethernet modules. Control,
setting, regulation and visualization of parameters (temperature, pressure, etc.) is carried out
by the central processor, without the use of stand-alone devices;

Power supplies - type SIEMENS SITOP;

Separate power supply to controller and input / output circuits.

Relays, contactors, electrics - SIEMENS or equivalent.

Electric motors - SIEMENS or equivalent.

Pneumatic equipment produced by FESTO

Hydraulic equipment, including connections - “Parker” / Metric threaded connections

The design of the manifold-type valve rack, shut-off and control valves manufactured by
Regell, the threads and energy hoses are metric, the DKOL 24° cone with the O-Ringe VITON
seal.

Thermodynamic Steam Traps

All network devices (PLCs, computers, drives, peripherals, etc.) must be connected to a
common switch. There should be a reserve of bandwidth and load on the switch at least 50%.
A reserve of free RJ45 ports of at least 20% should be provided. For data exchange with
“upper level” systems (automated control systems, MES, etc.), an additional switch should be
provided. To enable free line diagnostics using the programmer, it is necessary to provide a
wireless Wi-Fi network using an industrial access point from SIEMENS.

10.80The electrical equipment used must be reliably protected from external influences - dust,

moisture, soot, evaporation, etc.

10.81 The applied control cabinets should provide a degree of protection not lower than IP — 54.
10.82The control system should consist of components that were mass-produced by electronics

manufacturers at the time of the conclusion of the contract. If it is found that any component of
the control system was not released at the time of the conclusion of the contract, the Contractor
is obliged to replace it before the end of the equipment warranty period.



10.83When calculating the thermal conditions of in-room equipment, take into account high
temperatures in the summer period up to + 45°C.

10.841t is imperative to use air conditioners with air filters with the possibility of cleaning and
replacement.

10.85The ventilation system must be equipped with dust filters.

10.86 Mandatory supply of spare parts. The list of materials spare parts approved after the
coordination of electrical, pneumatic and mechanical circuits.

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

10.88 Describe the requirements for laying cables and switchboards to distribution boxes.

10.89Power cables from switchgear to line input devices can be purchased by the plant in
consultation with the manufacturer.

10.90 Protection of sensors and actuators from mechanical damage.

10.91The company provides technical requirements for process air, air for instrumentation and
automation equipment, technical requirements for cooling water.

10.92The manufacturer provides a certificate of conformity GOST R for equipment and all
components

10.93Emergency stop device

10.94 The control device 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. The resumption of equipment operation
after an emergency stop and the return of the emergency device to the initial position by the
operator should continue from the step when the equipment was abnormally stopped.

10.95The emergency stop control device must be red in color, different in shape and size from other
controls. Pressing the emergency stop organ should lead to a complete shutdown of the
vulcanization press.

10.961t 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 safety devices must be connected to a separate input of the
controller (modules) of safety and have a diagnostics. When designing a security system, it is
desirable to use components of the same type from the same manufacturer, for example, a
safety controller, safety relays, scanners, barriers, etc. SICK.

10.97 The control system must have settings:

e general settings for equipment operation (machine parameters),

¢ individual settings for products (as part of “recipes”) (prescription parameters) that take into
account the characteristics of the properties of materials or product design.

o calibration settings (calibration parameters).

e Actual (“live”) values of all settings.

10.98 Each network element of the control system must handle situations of sudden 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.

10.99 There should be settings for the duration of the disappearance of network connections during
which the control system does not respond to them.

10.100 It 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 The resumption of equipment operation must begin from the same cycle at which the
supply of energy resources ceased.

10.101 The control system must be free of uncontrollable delays in the operation of the program
blocks and the mechanisms (“hangs”).

10.102 The control system should have synchronization of execution of parallel commands to
executive mechanisms.

10.103 The control system should have blocking of redundant (redundant) signal combinations, i.e.
many combinations of signals are limited, incl. to protect against erroneous data.

10.104 In case of failure / failure of a secondary function, the control system should not cease to
operate the main functions (without these secondary functions, the equipment could continue to
work in principle)

10.105 The control system should implement algorithms of work with the highest possible speed of
equipment mechanisms.

10.106 The control system should use elements with indication of their condition, especially in series-
connected elements of the safety circuits.

10.107 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.

10.108 In the control system should be visualized for the engineer:

e the sequence of steps when executing the program in the PLC, as well as indicating the
completion of each step

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

e monitoring of the control program

10.109 The control system must have automated calibration functions.

10.110 The control system must have a quick procedure to restart the production cycle after a
control system failure or for another reason.

10.111 The control system should have a high degree of automation and speed of the functions of
readjustment of equipment to the release of another product.

10.112 All parameters for the new assortment must be entered in one operator panel in order to
avoid redundant data entry.

10.113 When exchanging data, there must be a margin of at least 20% for the tags in order for the
management system to develop.

10.114 The control system must include devices, communication cables and software for
programming and configuring all elements of the control system.

10.115 It is necessary to use commercially available elements in the control system, if possible
avoiding the use of unique devices produced in single copies.

10.116 The expected lifetime of the control system is at least 10 years.

10.117 The language of user interfaces, PC display, software and writing on control panels and
equipment is Russian.

11. REQUIREMENTS FOR THE SYSTEM OF DIAGNOSTICS AND VISUALIZATION
11.55The control system must have a reliable and absolutely detailed system for diagnosing

equipment malfunctions, as well as a reaction to each malfunction.
Types of diagnostic messages:



Emergency - are displayed to the operator upon the occurrence of an emergency.

Warning — displayed to the operator until an emergency occurs.

Registration - are displayed to the operator (or saved to the database) upon completion of
any operation or the occurrence of a non-dangerous event.

Missing conditions - are displayed to the operator when trying to perform any operation
or program step, if any program condition at a given moment in time blocks the execution
of this operation or program step. These messages should appear upon completion of
actions and are automatically acknowledged after an action has been terminated or the
blocking condition has disappeared.

All messages must be registered in the WinCC database.

11.56 The diagnostic system should output to the operator all faults occurring at the present time:

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

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

Sensor errors

communication errors,

the command is not executed (there is no condition for executing the command).

the duration of the command execution is more than the maximum allowed value
(there is no condition for the completion of the command execution within a specified
time).

sudden activation of the actuator (unauthorized command execution).

sensor failure (false alarm).

malfunction of the actuator.

the position of the mechanism is not defined.

transition to manual mode.

violation of the sequence of operations.

the required parameter value has not been reached.

the value of the monitored 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.

the device is not turned on by the operator.

the device is not turned off by the operator.

operation of the emergency switch.

power problems, etc.

When working with faults, the operator should be able to select the most relevant faults in his opinion
for their processing.

Each message must be given priority, in addition, individual messages must have mutual program
locks to prevent the display of redundant or false information.

11.57 The diagnostic panel should have 2 windows:

in one window, all commands (directives window) issued by the control system at the
moment should be displayed, as the command is executed, they should be deleted from
this window;

in the other window, the faults already mentioned should be displayed.

11.58 All faults that have occurred, regardless of how they are fixed, should be recorded in the
database of the control computer;

11.59 Ensure the possibility of prompt viewing of the database of faults and event logs with the
possibility of exporting, for example, to an Excel spreadsheet;



11.60

11.61

11.62

11.63

11.64
11.65

11.66
11.67

11.68
11.69
11.70
11.71

11.72

11.73

11.74

11.75

11.76

11.77

11.78

The system of diagnostics of malfunctions should as a result allow the search of malfunctions
without the involvement of programmers and without the use of additional computers
(laptops) or other diagnostic tools;

On the diagnostic panel or monitoring panel, the control system should display a real-time
animated mimic of the entire line;

Mnemonic Scheme should be detailed and contain information about absolutely all
mechanisms, sensors, actuators, etc .;

If it is impossible to display a mimic on one screen of the diagnostic panel, it should be
possible to display it on several screens (meaning screen forms);

Mimic should approximately display the actual location of all the mechanisms of the line.

The visualization system should contain modules:

e management of technological parameters ("compounding™ tires);

e display of actual values for the operator;

e control of machine parameters for the operator.

Operating System - Windows 7 Professional or higher. Agree with the customer.

The system must register the following parameters:

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

e operator-pressed buttons, mode changes, etc .;

e moments of shifts;

e recipe change;

e creating a new recipe;

e delete an existing recipe with the possibility of rollback;

e editing an existing recipe with an indication of differences;

e the number of products manufactured in pieces

e and other parameters.

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

The results should be recorded in text files with their placement in folders: year / month / file;
Files for each of the parameters or groups of parameters may be separate;

The file format must be communicated by the management system developer;

If it is impossible on the part of the manufacturer of the control system to ensure the recording
of the specified parameters, tables of controller registers should be provided by the
manufacturer for reading the necessary parameters;

To read the parameters and integrate it into a single factory technological network, the control
system must have a separate channel for connecting it to the standard Ethernet network and to
communicate with it (with the control system) support the MODBUS TCP IP protocol,;

The software supplied with the line management system must be self-sufficient, not requiring
the purchase of any additional parts and fully operational;

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

The depth of the archive of alarm messages is not less than 7 days.

The control system should have a mechanism for automatically deleting archived data.

The visualization system must have control of the parameter values entered by the user, which
in the long run may lead to equipment downtime due to the input of non-regulatory values.
There should be protection against accidental or illegal changes to program settings: at least
two different user accounts in the system are recommended - for workers, for engineers.



11.79 The parameters of the production process, the parameters of operation and equipment
downtime, the number and frequency of alarms for a selected period of time should be
visualized.

11.80 It should be possible to save the values, key parameters of the vulcanization process in the
operator’s internal memory for three days.

11.81 It should be possible to view on the panel of the press a graphic representation of the values of
the main technological parameters for the last three days.

12. REQUIREMENTS FOR DOCUMENTATION ON THE MANAGEMENT SYSTEM

12.13 Should be presented:

e hydraulic circuit

e pneumatic circuit.

e mechanical drawings.

12.14 Control system. Must be submitted:

e functional diagram;

e basic electric circuit;

e electrical circuit connections;

e cable magazine, cable route diagram, specification of cable products;

e programmer's manual;

e manual adjuster;

e operator's manual,

e equipment passport;

e structure of programs and their detailed description.

e complete specification of the control system components with the full names, brands, order
numbers, technical specifications (if necessary), internal codes of the equipment supplier (if
any), manufacturers, links to the manufacturer’s online resource, quantities and photos.

e documentation of sub-suppliers (documentation for purchased items).

12.15 Source codes of programs supplied with detailed comments (English and Russian);

12.16 Tables with addresses of variables and their purpose in the address spaces of controllers for
reading the necessary information for recording the results of work and logging;

12.17 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) ;

12.181t 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.).

13. REQUIREMENTS FOR TEACHING SPECIALISTS

13.7 Training is provided by the Equipment Supplier at the Customer’s enterprise;

13.8 Before accepting equipment, it is necessary to provide training courses for equipment
maintenance for technological workers, technologists, mechanics, electricians, programmers,
electronics engineers (in Russian).

13.9 The themes of training courses should be agreed with the Customer of the equipment after
reviewing the technical documentation for the equipment.



14. REQUIREMENTS FOR INSTALLATION, ORDER OF ACCEPTANCE, WARRANTY

14.19

14.20

14.21

14.22

14.23

14.24
14.25

14.26

14.27

Working design documentation is subject to additional coordination on electric circuits, on the
list and characteristics of software, on overall dimensions and binding;

The equipment should be subject to acceptance tests at the manufacturing plant and at the
customer’s industrial site.

The supplier conducts installation supervision work at the Customer’s site.

During commissioning, the required functionality must be provided and all work problems
must be eliminated. During commissioning, the Contractor conducts training of the
Customer’s operators.

The equipment is subjected to acceptance tests at the factory and at the customer’s industrial
site for at least 72 hours when operating without interruption.

If the test is successfully completed within 72 hours, the stability test will automatically begin.
Before carrying out acceptance tests, the equipment is subjected to verification for compliance
with the established accuracy standards (in accordance with the internal procedure of the
Consumer). In case of unsuccessful testing within 72 hours, the Contractor is obliged to
eliminate the identified comments as soon as possible and proceed to retest within 72 hours.
The final stability test (including its database and visualization system) is carried out after
making all changes and in the absence of the Contractor’s access to the subsystem for making
changes. This test is carried out for at least 1 month. During the test, there should be no
failures, errors in the operation of the system, spontaneous shutdowns of the software, etc. the
fault of the Contractor. The final settlement with the Contractor for the implementation is
carried out after successfully passing the test for the stability of a specific instance and
submitting a complete set of documentation.

The warranty period is at least 12 months from the date of successful completion of
acceptance tests.
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1 HAUMEHOBAHHUE U OBJIACTb IPUMEHEHMUSA
1.4. TTpuoOpeTaemoe oO0OpyIOBaHUE MPEIHA3HAYCHO I (DOPMOBAHUS M BYJIKAHU3AIMH TPY30BBIX
mH [IMK ¢ mocagounsim quamerpom 22,5 mroiima.

1.5. O6macTh NPUMEHEHHS - ITUHHBIC 3aBOJIBI.
1.6. Tun BynkaHU3AIIMOHHOTO Mpecca — «ayTodopm» (¢ youpatomieiics nuadparmoit).

2 OCHOBAHHUE /JIs1 IPUOBPETEHUSA

2.1 OcHoBaHMeM aJisi TPUOOPETEHHUST 00OPYIOBaHUS SBISETCS WHBECTULIMOHHBIA MpoekT «Pa3zButue
npousBoacTBa LIMK mmnH Ha AO «Kopauanty.

3 IIEJIb U HASBHAYEHUE IIOCTABKHA

3.1 IloctaBka 00OpyIOBaHHUsI CBA3aHAa C HEOOXOIMMOCTBIO YBEIMYEHHUS OOBEMOB IMPOM3BOACTBA
KOHKYPEHTOCIOCOOHBIX rpy30BbIX HH [IMK B niexe Ne5.

4 TPEBOBAHUA K NTPOAYKIUN

4.1 OcHOBHBIE XAPaAKTCPUCTHUKU BYJIKAHHU3AUOHHOTI'O IIPECCa IIPUBCACHBI B Ta6J'II/II_Ie 1.

Taonuuma 1
Ne 3HaveHune
HanmeHoBaHHe XapaKTePUCTHKH
n/n XapaKTepPUCTUKHU
1 | KonuyecTBO 30H ByJIKaHU3AIHH, IIIT. 2
2 | MakcumaibHast BEICOTa KOHTEHHEpa, MM 635
3 | MuHnMmaneHas BbICOTa KOHTEHHEpa, MM 255
4 | MakcuManbHBIN IUAMETp KOHTEHHepa, MM 1675
5 | MakcumainbHas Macca IIHHBI, KT 150
6 | MakcumanbkHOE OANIpeccoBOYHOE ycunue, kKH 3400
7 | MakcuManbHOE IaBJICHHE CMBIKaHHS MTpecc-GpopM (JIaBieHue noanpeccoBku), Mlla 18
8 | JuameTp OOpTOBOTO KOJIBIIA, THOWM 22,5
9 | MakcumalnbHasi ycTaHOBOYHAsI BHICOTA AUaAPparMbl, MM 500
10 | JaBnenwue cxxatoro Bo3ayxa B mHuH, MIla, He MeHee 0,6
11 | Makc. naBiieHre TPEIOIIEro Napa B HarpeBaTeNbHBIX IUIUTaX U B Auadparme, MIla 1,8
12 | MakcumalibHOE JaBiieHue GopMyrolero napa B quagpparme Mlla 0,5
13 | MakcumanbHOE JaBlieHHE TIeperpeTol Bojbl B quadparme, Mlla 3,0
14 | Makc. Temneparypa rperoliero napa B HarpeBaTelIbHbIX TUTaxX U B nuadparme, °C 205
15 | MakcumanbHas TeMiepaTypa ¢popmylolero napa B auagpparme, °C 150
16 | MakcumanbHas TeMIiepaTypa neperperoi Bojsl B tuadparme, °C 175
17 | Bakyywm, MIla (ot atMmocdepHOTO NaBiieHs) -0,3
18 | BricoTa nonarok 3arpy304HoOro yCTponucTBa, MM 145
OnexTprudecKas SHEPTUSI
19 3NPE (Tok mepeMeHHbIH, TpexhasHbIil, MATUITPOBOHAS JIMHUS)
Yacrora, I's 50
Hanpsokenue, B 380
20 | Hapy:kHblif AMaMeTp IINUHBL, MM 850-1200
21 | llupuna npoduis LIMHBEL, MM 250-500




Turm 308 BYJIKaHU3allUU — 3aBUCUMBIC

Tun npecc-popmbl — cekTopHas, KOHTEHHEpHAs
Tum o6orpeBa ceKTOpHOI mpecc-(hopMbl — MApOBOI/ TUTUTOBBII/ 30HHBIH

[IpuBoa npecca — rusipaBIMYECKUA

Kitace n3omnsnum snexrpudeckoro obopynoBanus — 1P54

YepTexu 3aKUMOB JradparM COriacoBbIBAIOTCA C 3aKA3YHKOM.

5 COCTAB U3JEJIUA U KOMIIJVIEKT IIOCTABKHA

MuHuMAaJbHBIA KOMILIEKT MOCTABKH J0JI2KEH COCTOSTH U3 CJIeAYIIMX y3J/I0B:

['uppormnpecc ¢ AByMs 3aBUCUMBIMU 30HAMH BYJIKaHU3alMUU — | €1MHULA;
LlenTpanbHbIii y3em ¢ yrnpasiseMbiMu quadparmamu («<AYTODOPM») — 2 enuHHULIBL;
MexaHu3Mm 3arpy3Ku HEBYJIKaHU30BAHHBIX IIMH— 2 €TUHUIIBL;

HakonuTenb HeByJIKAaHU30BaHHbBIX LLIUH MEPE IPECCOM — 2 €IMHULIBI,

MexaHu3M BBITPY3KH Ui [epefadyd CBYJIKAaHU30BAaHHBIX MOKPBIIIEK HA POJbIaHr K
0TOOPOYHOMY KOHBENEpY — 2 €IMHULLBI;

Ponbranr juis nprema noKphIieK Nocie BYJIKaHU3AlUU — 2 €IMHHULIBI;

Knamanueie 00Bs3KH [UIs IOJJa4U ¥ OTBOJIA TETUIOHOCHTENEH — 1 KOMIUIEKT;
['unpaBnnueckas CTaHIMS Ha KaxAbli npecc — | eqnHuna;

[TyneT (kad) ynpasneHus — 1 equHuna;

YcTpoiicTBo g 061yBa mpecc-Gopwm;

O6s3arenbHa nocraska 3UII

KonTeiinepa aisi CeKTOpHBIX mpecc-(hopM (OMIIMOHAIBHO);

C 1npeccoM JOJKEH TMOCTaBISITbCS IOJIHBI KOMILJIEKT HIPUCIIOCOOJIEHUH I IPOBEPKHU

O60p}I[[OBaHI/I$I Ha COOTBETCTBUC YCTAHOBJICHHBIM HOpPMaM TOYHOCTH B COOTBCTCTBUU C

BHyTpeHHel npouenypoii [lorpedurens.

6. XAPAKTEPUCTUKHU

6.14BYJIK8.HH33LIPIOHHBII>’I npecc OOJDKEH KOHTPOJHUPOBATH 3aJdHHOC YCHUJIMS CMBIKAHUSA IIPECC-

dbopwm, ¢ pyHKIHEH BKIIIOUeHHS HAOOpa TaBJICHUsI MIPU MaJIEHUN HUYKE YCTAHOBIEHHOTO JIOMYyCKa

6.15Cucrema yrpaBieHus ByJIKaHU3AIHOHHBIM ITPECCOM JIOJDKHA 00ECTICUNTh:

¢ TIPOTPaMMHO-JIOTHUYCCKOC YIIPABJICHUC NPOHCCCOM NCPE3apsaKn npecc-(popM o 3aJaHHOH

LUKJIOTPaMM€ B HaJaI0OYHOM M aBTOMaTHYECKOM PEKUMaXx;
KOHTPOJIb, PETUCTPALIMIO U PErYIHPOBAHUE TEMIIEPATYphl IPEIOLLIETO Mapa pa3AeabHo:

- Ha BBIXOJIE M3 HarpeBaTeNbHBIX IUIUT, 00OrpeBaloIIMUX Mpecc-popMy B 30HAX OOKOBUH
(2 xOHTYypa perynupoBaHusl),

- Ha BBIXOJIC M3 HarpeBaTeNbHBIX KOJIEll KOHTEilHepa, 00orpeBaromux €€ 1no npoTeKTOpHOU
gyacTi (2 KOHTypa peryaupoBaHusl),

Jlonmyckaemoe OTKJIOHEHHWE OT HOPMAaTUBHOTO 3HaUeHUs TemnepaTypsl +2 °C.

JUis KOHTpOJsL TeMIlepaTypbl HCIONb30BaTh TEXHUYECKHE TEPMOMETPHI CONPOTUBIICHUS
IT (Pt) xiacca A.

KOHTpPOJIb, PErHCTPAllMI0 U PEryJIUpOBaHUE TEMIIepaTypbl TEIUIOHOCHTENS B Auadparmax
(1 Touka, naTYMK AOKEH HAXOAUTHCA BHYTPU AHa(parmbl);

JUis KOHTpOJsL TeMIepaTrypbl HCIHOJIb30BaTh TEXHHUUECKHE TEPMOMETPHI COMPOTHBICHUS
IT (Pt) kmacca A.



® DPETUCTPAIMIO 3HAYCHUM JaBJICHHS TerioHocutens B auadparmax (1 Touka); oOs3aTenbHO

nepea AaTYMKaMU JO0JDKEH ObITh YCTAHOBJICH BEHTUJIb MPOAYBKU TPYOKH OTOOpA, C BHIBOJIOM

B Oe3omacHoe AJid TIEpCcoHaia MECTO.
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e 0TOOpakeHHE Ha MYJbTE YIPaBICHUS 3a0JI0KHPOBAHHBIX MOJIOKEHUHN TpaBepc;

e CUET KOJIMYECTBA LIMKJIOB XOJAUMOCTHU BYHKaHI/ISaHHOHHOﬁ ,Z[I/Ia(bpaFMbI (KOJ'II/I‘{eCTBO OUKJIOB

MEXy 3aMeHaMu auadparmsl);

® HHIAHNKAIIMIO BUAOB HCHCHpaBHOCTeﬁ;

¢ CBCTOBYIO CUTHAJIM3AWIO0 O HCUCIIPABHOCTH.

e CcOpoC aBJicHHs Hapa MpU PEMOHTAX, 3aMeHaxX npeccHopm.

6.16/1s1s1 yripaBiieHusl ByJIKaHH3aHOHHBIM ITPECCOM HCIIOIb30BATh:
e xoutpoiuiep Allen-Bradley ControlLogix ¢ nByms cereBbiMu uHTepdeiicamu EthernetlP
(KoHTpoJuiep He JOKEH OTKIF0YAThCS IIPH KPATKOBPEMEHHBIX IMOCA/IKaX HAMPSIKCHHS);

e manens omeparopa Allen-Bradley Panel View700, Ha kKOTOpyi0 BBIBOAUTH CIIEAYIOIIYIO

nH(pOpMaLHNIO:

v\ TeKyllMe 3HAUEHHs TEMIEpaTypbl Iapa B IUIMTaX M HarpeBaTelIbHBIX KOJbIAX
KOHTEWHEepa;

v/ TeKylllee 3HAUCHHUE JABICHUS TEIJIOHOCHTENS B Tradparme;

v/ Texylllee 3HAUYCHUE TEMIIEPATyPhl TEINIOHOCUTENST B auadparme;

v [pW BBIXOJI€ 3HAYEHUI MApaMeTpOB 32 TPEIENbl JOMYCKAEMbIX OTKJIOHEHUN BBIBOJIHTE
00 3TOM cooO11eHue.

v’ 0o0lee U TeKyIIee BpeMs BYJIKaHU3a[HK

v COCTaBIICHHE U BO3MOKHOCTB TIPOCMOTPA THATPAMMBI PEXKHUMa BYJIKaHU3AIUH;

v T0JIO)KEHHUE UCTIOIHUTETLHBIX MEXAaHU3MOB.

v’ oHJaitH paboTa KJIAMmaHoB ITHEBMO, THAPO, 000TPeB

v/ Texylllee 3HAUCHHUE JIABICHUSI TIOIIPECCOBKU B KAKION Kamepe.

v/ KOJIMYECTBO BKIIIOUEHUH TTOIPECCOBKH.

v

AABJICHUC MOAIIPECCOBKU B KaXka0it KaMepe.

Tpebyercss BO3MOKHOCTH MPOCMOTpPA 3HAUEHUN JAaHHBIX MapaMeTpoB B rpaduyeckoM BUJIE Ha

nmaHenu 3a mpomenmue 168 waca paboTel oOopymoBaHus. JlobkHA OBITH BO3MOXKHOCTH



nepeMenieHns: JaHHOW WH(OpMAaluKd Ha SJIEKTPOHHBIA HOCHTENh. Bce SKpaHbI ITOMKHBI OBITH
BBITIOJTHEHBI HA PYCCKOM U aHTJIMHCKOM SI3bIKaX ¢ BO3MOKHOCTBIO OBICTPOTO MEPEKITIOUEHUSI.
e ynanenHas nepudepus Allen-Bradley ¢ unrepdeiicom EthernetIP.
e nHeBMmarndeckue TepmunHansl FESTO ¢ unrepdeiicom EthernetlIP.
e B mkady ymnpaBieHus I0JKHO ObITh YCTAHOBJICHO 2 MPOMBINIICHHBIX KOMMYTaTopa Ha 8 U 5
MOPTOB (OAMH ISl BHYTPEHHHUX CETEBBIX COCIMHEHUH, IPYroi Ui BHEUTHUX).

6.17B Mecrax BbIX0/a 3JEKTPONPOBOAA U3 TPYO U METAIIOPYKABOB JOJKHBI OBITH M3OJSLHUOHHbBIC
OKOHIIEBATEIH C IIEIBI0 3AIIUTHI U3OJISIHH AIEKTPOIPOBOIOB OT MEXaHUYECKUX MTOBPEKICHHH.

6.18/IBepu 31eKTpUUECKUX MKAPOB M KIEMMHBIX KOPOOOK JOJKHBI MMETh PE3MHOBBIC YIUIOTHEHUS,
MPEJOXPaHSIONINe BHYTPEHHNE TOBEPXHOCTHU MKA(POB U KOPOOOK OT BO3JCHCTBUS OKpPYKaIOIIEeH
cpeapl.

6.193HaveHns TapaMeTPOB, MEPEUUCIICHHBIX B I1. 6.3, TOJHKHBI Kaxkble 30 CeKyHI mepeaaBaThCs Ha
CepBep U HaKaIIMBaThCs B 0a3e NaHHBIX JJIs1 BOZMOXKHOCTH JaJbHEHIIEro aHajanu3a u MpocMoTpa
TEXHOJIOTHYECKUM TMepcoHaloM. XpaHeHue WHGOpMalUU JIOJDKHO BBIIOJHATHCA HAa CEpBEpe
ACVII B Teuenue 5 ner.

6.20Heo6xoaumMo uMeTh Ha KaxJIoM (opMaTope-ByJlKaHH3aTope 0a3y pelenToB BYJIKAHH3AIUU C
COXpaHEHHBIMH TIapaMeTpaMH BYJIKaHU3AIUH U1 KaXKI0W MOJENU IIUH C LEJIbI0 00JeTrdeHus
NEepeHAIAKH PU CMEHE MOJICIH [IIHHBI.

7. TPEBOBAHMUSA BE3OITACHOCTH

7.25BynkaHU3aIMOHHBIN MTpecc JOMKEeH ObITh OCHAIIICH:
¢ OJIOKHPOBOYHBIM YCTPOMCTBOM, OTKIIIOUYAIOIINM TOAAa4Yy TEIIOHOCHTENEH B auadparMmy, npu
BbIXOZie quadparMel U3 CTPOS;
® aBapWITHBIM NPHUCIIOCOOJICHHEM, KOTOPOE TIO3BOJIUT, TPU JABMKEHHH TPABEPCHI Ha 3aKpPBITHE,
NEPEKIIIOYNTh €€ Ha HeMEJICHHBIH 0OpaTHBIN X0/, ¢ MOMOINBIO LENeH YIMpaBIeHUS MHUHYS
KOHTPOJLIED;
¢ OJIOKHPOBOYHBIM YCTPOHCTBOM, MCKJTFOYAIOIIAM BO3MOYKHOCTh OTKPBIBaHUS
BYJKaHU3AI[MOHHOTO Tpecca C IOMOMIBI0 IeTeil yNpaBieHHs, MUHYS KOHTPOJUIEP, MpH
HAJIMYMN JaBIICHHUS TETUIOHOCHUTENEH B Auadparmax;
e OJIOKHPOBOYHBIM YCTPOHCTBOM, OOECIEUYMBAIONINM TPH OTKPHITOM BYJIKAHH3AIIHOHHOM
npecce CHATHE BO3/1yXa ¢ IpUOOPOB, YIPABIAIOIIUX MPOIIECCOM BYJIKaHU3AINH;
® 3alIUTHBIM KOXXKYXOM, 3allMIIAIONUM paboyero OT MpsAMOW CTPyd Mapa NpU pas3pbiBe
nuadparMsel
® CHUTHATBHBIMU JIAMIIAMHU, YKA3bIBAIOIIMMH HATMYKE JaBJICHUs TETIOHOCUTENeH B nuadparmax
U HarpeBaTeNbHbIX TUINTAX;
e QJIOKHPYIOIIMM YCTPOMCTBOM, HCKJIIOYAIOUIMM CpabaTblBAaHHE MEXAaHU3MOB BBIIPY3KH H
3arpy3Kd TpH 3aKPHIBAIOIIEMCS UJIH 3aKPbITOM BYJIKaHM3allMOHHOM IIPEcce;
7.26IlepemMernienue TpaBepchl BYJIKAHW3ALMOHHOTO Ipecca NP 3aKPbITHHM MO MHEPLUHN HE JTOJIKHO
ObITH O0siee 10 Mm.
7.27Hapy>XHbIe TIOBEPXHOCTH HArpeBaTEeNbHBIX IUIAT TOJHKHBI UMETh TEIUTOM30JsIHo0. TeMmnepatypa
MOBEPXHOCTEN BYJIIKAaHU3AI[MOHHOTO Ipecca, ¢ KOTOPBIMH COIMPHKAcAeTcs oneparop npu padote,
nojkHa ObITh He Ooiee 45 °C.
7.2830nekTpoobopytoBaHUE JIOJDKHO OTBEYATh TPEOOBAHUSM:
e [IpaBui TeXHHUUECKOH SKCIUTyaTallUH 3JIEKTPOYCTaHOBOK IMMOTPEOUTENIEM;
e [IpaBun ycTpoiCTBa 3IEKTPOYCTaHOBOK.



7.29ConpoTHUBICHHE HU3OJSALUHN 3JIEKTPOOOOPYIOBAHUS M 3JIEKTPOIPOBOJOK, YCTAaHOBJICHHBIX Ha
AJIEeMEHTaX BYJIKAHU3AIMOHHOTO TIpecca, HO HE COEIMHEHHBIX C 3emJied, JODKHO ObITh
He menee 0,5 MOwm.

7.30Pama  BynKaHM3allMOHHOTO TIpecca, ImKad  ympaBleHHs, MKad MTHEBMOAMIapaTyphl,
TUIpaBIMYecKas CTaHIUsS, JOKHBI OBITh HAJAEKHO 3a3eMJICHbl U HMETh HECTHUPAEeMbIl mpu
HKCIUTyaTalluH 3HAK 3a3EMJICHHS.

7.311Ikad ynpaBineHHs T0JKEH OBITh CHAOKEH BBOJHBIM BKJIIOUYAIOIIMM YCTPOWCTBOM M aBapUHHOMN
kHonkoi "Cromn", obecrieunBaromieil mpyu Ha)KaTUH BO3MOKHOCTb OBICTPOTO CHATHUS HAIPSIKCHUS
C DJIEKTPOOOOpYIOBaHUS W CBETOPOPOM (KPACHOTO IIBETa), CHUTHAIU3UPYIOMUM O HAJTUYHUU
JaBJICHHS B BYJIKAHU3ALIMOHHOM TIpecce.

7.32YpoBHU 3ByKa W OKBUBAJICHTHBIE 3BYKM Ha pabouyMx MecTax Ipu paboTarleM
BYJIKAHM3AI[MOHHOM TPecce HE JOJKHBI IPEBbIIATh 3HAUEHUH, IPUBEACHHBIX B Tabnuie 2.

TaOnuna 2

HaumeHnoBanue xapakTepucTHKH 3HayeHne XapaKTePUCTHKH

YpoBeHb 3ByKa U 3KBUBAJICHTHHIE YPOBHU 3ByKa, b 80

8. 3CTETUYECKHUE U OPTOHOMHUYECKUE TPEBOBAHUA

8.5 IlyckoBble ycTpoHCTBa W CpelcTBa M3MEPEHUH (KOHTPOJIS) JOJDKHBI OBITh YCTAaHOBJICHBI C
XOPOIIMM 0030pOM JJIsi 00CITY)KUBAIOIIETO TIEPCOHAA.

8.6 McnonHuTenbHas ammaparypa U apMmarypa, yIpaBJSIONmas MpoIeccoM BYJIKAaHHM3AIUHU, JODKHA
OBITh JOCTYITHA JUIS OOCITY’)KMBaHUSI K PEMOHTA.

8.7 JlakokpacOo4HOE TOKPBITHE Ui BHYTPEHHUX W HApPYXHBIX IMOBEPXHOCTEH Ipecca, OKpacka
TpyOOIPOBOJIOB B COOTBETCTBUM CO CTAHJAPTOM 3aKa3uuKa.

8.8 1IBeT - B COOTBETCTBUM CO CTAHIAPTOM 3aKa34mKa, KaKk yKa3aHo B Ta0ymIie 3.

Tabnuma 3
Ne
/ O6opynoBanue npecca Kpacka KO
n/u
HOJTYTIISHIEBBIN
1 [TepBEIit OCHOBHOII IIBET y LIU RAL 6001
3eJIEHBIN
HOJIYIJISHIEBLINA
2 Bropoii ocHOBHOI! IBET y H . RAL 6001
3eJIEHBIN
JBmxymmecs 9actu
3 CurHanpHBIHN 1BET 1 OpaH>KEBBIH RAL 2003
CHUrHanbHBIN LIBET 2 KpacHas RAL 3001
[Ipumeuanue — l[Bera kpacku 00OpyAOBaHUs OYAYyT YTOUHEHHI IPHU 3aKa3e 000pyI0BaHUS

9. TPEBOBAHMS K TEXHUUYECKOM TOKYMEHTAIIUA

TexHuueckass JOKYMEHTAllUsi IOCTaBsleTCs B JBYX OK3eMIUIIpaXx B OyMaHOM BHIE U Ha
3JIEKTPOHHOM HOCHUTEJIE, HAa PYCCKOM SI3bIKE U aHTJIMHCKOM (0053aTeNbHO!) A3bIKE:
e [lacnopT Ha ByJIKaHU3AaLIMOHHBIN IIPECC;
e TP TCO010/2011 o 6e30macHOCTH MaLIUH U 000PYJOBAHUS
e B ciydae eciu o0opynoBaHHE NONAAaeT B KAaTErOpHI0 MOJAHAA30pHOro PocrexHaasopy To
JOJKHBI OBITH pa3pelleHus] Ha MpUMEHeHne Ha 000pyaoBaHue, BbllaHHOe PocTrexHam3opom.



Kpome Toro, ecmu 310 o0OOpymoBaHue, mMOAHAA30pHOE PocTexHan3opy, HE0OX0IUMO
MPEAOCTAaBUTH BCIO TOKYMEHTAINIO, TpEOyeMyto JIsl peructparuu B PoctexHamzope.
PykoBoACTBO 110 3KCIUTYaTanuy;

TpebGoBanue k 6€30MaCHOCTH;

PykoBoaCTBO 1151 TpOrpaMMUpPOBaHUS;

Huxnorpamma paboThl U3AENHUSA;

BemoMocTh KOMITIEKTALUY,

COopouHbIe YepTEXKH Mpecca Co CreupUKaIUsIMU;

MoHTaXHBIE YEPTEKH;

UepTeku OCHOBHBIX Y3J10B (CO Crielu(UKAIUSIMU) U IETAJICH;
[Tepedens u yepTexu ObICTpOU3HANTMBAIOIUXCS AeTanei u PTU,
Komimrext cxem:

cXema 3JIeKTpUUYecKasi MpUHIMITHAIbHAS,

cXema dJICKTpUUYecKasl COCTUHEHUN;

cXema TuJIpaBiIndecKast IpUHIUITHAIbHAS;

cxema TruJipaBiInvecKas COeAMHEHUM;

cxema MHEBMAaTUYeCKast MPUHIMITHAIIbHAS,

cxeMa ITHEBMaTHUYeCKas COCIMHEHMI;

cxema IMHEBMO PHEePreTUYeCKas;

cxeMa KMHeMaTHYeCKast,

CcXeMa CMasKH,

ARV N N N N N NN

CXeMa CTPOIIOBKHU THJIPABIMYECKOTO Mpecca.
BemoMocTh IOKYITHBIX U3IEHIA ¢ YKa3aHUEM H3TOTOBUTEIIS
Bemomocts 3UII

[Tnan pyngamenra

[Inan pynaamMeHTHBIX GOITOB

10. TPEBOBAHUSA K CUCTEME YIIPABJIEHUSA U DJIEKTPOOBOPY/IOBAHUIO

10.118 BynkaHU3alMOHHBIA THIPABINYECKAN TPEecC JOIDKEH KOMIUIEKTOBATHCS — CIETYIOIIMHE

KOMIUIEKTYIOIIMMHU  (3aMEHa MO COTJIACOBAHUIO C 3aKa3YMKOM):

[TporpaMMupyemblii TOTHUECKUIT KOHTPOJUIEP JOJKEH ObITh OCHAILEH IMAHENBI0 OIepaTopa,
NpeJHAa3HAYeHHOW 11  OTOOpaKeHUS Xo0Ja TEXHOJOTMYECKOro Ipolecca, BbIBOJA
WHPOPMALIMOHHBIX W aBapUHHBIX COOONICHHWH, a TaK K€ JUIi PEJaKTHPOBAHUS, IIPH
HE00XOUMOCTH, TapaMeTPOB CUCTEMBI YIIPaBJICHHUS.

Tun koHTpoOIUTEpA: Allen-Bradley ControlLogix ¢ aBymsi! cereBeiMu uHTepdeiicamu
EthernetIP. . Cesi3b mexay [1JIK, ynanennoii nepudepueii, mHEBMATHYSCKMMHU TEPMHHATAMH
U TIaHEJBIO OIlepaTopa J0/KHA OCYIIECTBIAThCS uepe3 natepdeiic EthernetlP. TUIK momken
OBITh OCHAIIICH JIOTIOTHUTEILHBIM HHTEpdeiicom Ethernet s oOMeHa qaHHBIME C CHCTEMaMHU
“epxHero ypoHs” (ACVYII, MES u 1.11.).

Cucrema Busyanusaiuu — tuna FactoryTalk View Studio;

[MTanens onepatopa Allen-Bradley PanelView700,

Monymu ynanennou nepudepun Allen-Bradley. CereBoii mpoTokom uist yJaNeHHBIX MOAYJICH
Ethernet. Koutpouns, 3ajanue, peryaupoBaHie W BU3yaIHM3allds MapaMeTpoB (Temmeparypa,
JaBJI€HHEe M T.JI.) OCYIIECTBISIETCS LEHTPaJIbHBIM IPOILIECCOPOM, O€3 HCIOIb30BaHUS
ABTOHOMHBIX IPUOOPOB;

bnoku muranus — tuna SIEMENS SITOP;



e Pa3nenbHOE NUTaHKWE KOHTPOJUIEPA M BXOJHBIX / BBIXOJHBIX LIEHEH. .

e Pene, koHTaKTOPHI, NIekTpoaBTOMaTka — SIEMENS nnu anasor.

o DOnekrpoasurarenu — SIEMENS wnu ananor.

e [IneBMo0OOpynOBaHME — MPOU3BOACTBO (prupmbl «FESTO»

e [mapoamnmaparypa, BKIro4as coequHeHust — «Parkery, Pe3ap0oBbie coeIMHEHNST METPHYCCKHUEC

e KOHCTpyKIMS CTOMKM KJAallaHOB TEIUIOHOCUTENIEH KOJUIEKTOPHOIO THUIIA, 3allOpHbIE U
perynupyromue kinanana Gupmsl «Regelly, coenvHeHns 1 MITaHTY YHEPrOHOCUTENEH Pe3bObI
merpuueckue, konyc DKOL 24° ¢ ymiotaennem O-Ringe VITON.

e TepMonuHaMHUYECKHE KOHAECHCATOOTBOAUYNKHI

e Bce ceresrbie yctpoiictBa (IVIK, kommbioTepsl, pUBOAbI, Iepudepus U T.1.) JOJKHBI OBITH
HOJKJIIOUYEHBl K 00mmeMy KommyTtaTopy. JlomkeH ObITh oOecreyeH pe3epB MO MPOIYCKHOM
CIOCOOHOCTH M Harpy3ke Ha kommytatop He meHee 50 %. JlomkeHn ObITh oOecrieueH pe3eps
cBoOOHBIX MOpTOB RJ45 He menee 20 %. Jlns oOMeHa JaHHBIMH C CHCTEMaMH ‘‘BEpXHETO
ypoBHs” (ACVYII, MES u 1.11.) g0/mKeH OBITh MPEyCMOTPEH JOMOIHUTEIBHBIH KOMMYTATOP.
JUi1 BO3MOXXHOCTH CBOOOJHOI'O JAMAarHOCTUPOBAHUS JMHUU C IOMOIIBIO IIporpamMmmaropa
HE00XOIMMO MpeaycMoTpeTh OecripoBoanyto ceth Wi-Fi ¢ ucnosp3oBanieM MpOMBIIUICHHON
touku pocryna ¢pupmbel SIEMENS.

10.119 Ipumensiemoe 3JIEKTPOOOOPYIOBAHKUE IOHKHO OBITh HAICKHO 3allUIICHO OT BHEIIHUX
BO3JEHCTBUM — MbLIIb, BJIAra, Caka, UICapeHUs U.T.]I.

10.120 Ilpumensiemble mkadbl yOpaBiIeHUs JODKHBI 00€CIeUnBaTh CTEIIEHb 3aIIUTHI HE HIDke |P—
54,

10.121 Cuctema ynpaBieHHs JOJIKHA COCTOSATh U3 KOMIIOHEHTOB, KOTOPbIE CEpPUHHO BBITYCKAIMCh
IPOU3BOAUTENIIMU  3JIEKTPOHUKM Ha MOMEHT 3aKJIIOYEHUs KOHTpakTa. B ciyudae, eciu
OoOHapy>KUBaeTcs, 4TO KaKOW-TMOO KOMIIOHEHT CHCTEMBbl YIpaBJIECHUS HE BBIIYCKalCs Ha
MOMEHT 3aKJIIOYEHHUs KOHTpakTa, McmomHuTtens o0sf3aH €ro 3aMEHUTh A0 OKOHYAHUS
rapaHTUITHOTO CpoKa 000PYAOBAHMUS.

10.122 Ilpu pacdere TEMJIOBBIX PEKUMOB BHYTPHIIKA()HOTO OOOpYNOBAHMSA, YUUTHIBATH BBHICOKHE
TEeMIIEpaTyphl B JIETHUH nepuon Ao rioc 45 °C.

10.123 Obs3arenbHO TIPUMEHEHHWE HaAMKa(QHBIX KOHIAWIMOHEPOB C BO3IYIIHBIMH (WIBTPaMU C
BO3MOKHOCTBIO UHCTKHU U 3aMEHBI.

10.124 Cuctema BEHTUISIUH TOJKHA OBITh ¢ (PUIBTPaMU OT MBLIH.

10.125 O6s3arenbHass  mocraBka 3UII. Ilepewens MatepuanoB 3UII yrBepkmaercs mocie
COI'JIACOBAHUS JEKTPUUYECKUX, THEBMATUYECKUX U MEXaHUYECKUX CXEM.

10.126 Bcsi BHyTpeHHsIsI KaOeIbHO-TTPOBOJHUKOBAST MPOAYKIHMS JOJDKHA TITOCTABIATHCA (HUPMOIA
MIPOU3BO/IUTEIIEM.

10.127 Onmcaths TpeOOBaHUS K MPOKJIAIKE Kabesel 1 IMUTOB MEPEKITI0YCHUS K PaclpeaeuTeIbHbIM
KOpOOKaM.

10.128 CunoBele kaGenu OT pacHpeesIUTENbHBIX YCTPOMCTB 10 BBOJHBIX YCTPONCTB JIMHUU MOTYT
pUOOPETaTHCS 3aBOJIOM IO COTJIACOBAHUIO C (PUPMOI MPOU3BOJUTEIIEM.

10.129 3ammra 1aTYMKOB M UCHIOJTHUTENIBHBIX MEXAaHU3MOB OT MEXaHMUYECKUX MOBPEKICHUH.

10.130 dupma mpexacTaBiseT TEXHUYECKHE TPEeOOBAaHUS K TEXHOJOTHYECKOMY BO3IYyXY, BO3AYXY
npubdopoB KUIInA, Texundyeckue TpedOBaHUs K OXJIaXIaI0IIEH BoJe.

10.131 ®upma-ipousBoauTens  mpeaocTaBisier  ceprudukar  coorBerctBus [OCT P Ha
000pyI0BaHNE U BCE KOMIUICKTYIOIIIHE

10.132 YcTpoicTBO aBapufHOTO OCTAaHOBA

10.133 Opran ympaBieHHs aBapUHHBIM OCTAHOBOM TIOCJE BKIIOYCHHUS JIOJDKEH OCTaBaThCs B
MOJIOKEHUH, COOTBETCTBYIOILIEM OCTaHOBY, J0 TeX IOp, MOKa OH He OyAeT BO3BpalleH
paloTaroIMM B UCXOIHOE TOJ0XKEHHE; ero BO3BPAILIEHHE B HCXOJHOE MOJIOKEHUE HE JIOJIKHO



MPUBOAUTH K MMYCKy 00opynoBanus. Bo3o6HOBIeHHE paOOThl 000pYIOBAaHUS OCIIE aBApUITHOTO
OCTaHOBa M BO3BpAILEHHUS aBapUMHOIO YCTPOWCTBA B HCXOJHOE IOJIOKEHHE OIEepaTOpOM
JOJKHO TIPOAOJKATHCA € TOTO I1ara, Koraa 000pyJoBaHHe ObLJIO aBapHiTHO OCTaHOBJICHO.

10.134 Opran ympaBieHUsS aBapUHHBIM OCTAHOBOM JIOJDKEH OBITh KPacHOTO IIBETA, OTIWYATHCS
dbopMoil u pazMepamu OT JpPYrMX OpraHoB ympamieHus. Haxkarue oprana aBapuitHOro
OCTaHOBA JIOJDKHO MPUBOJUTH K IOJIHOMY OCTaHOBY BYJIKAaHH3AI[HOHHOTO TIpecca.

10.135 Heo0xoaumo, 4ToOBI Bes cucTeMa 0€30I1aCHOCTH ObLIa BBIINOJHEHA C UCIIOJIb30BAHUEM JIMOO
OTICIBHOIO  KOHTpoJulepa OesomacHoctu  (Hampumep, SICK  FlexiSoft), mm6o ¢
WCIOJIb30BAaHUEM MOJYJIeH 0€30macHOCTH, BXOASIUX B coctaB ocHoBHoro ITJIK. Kaxmprit
KOHTAKT JIFOOOTO U3 YCTPOMCTB 0€30MaCHOCTH JOHKEH OBITh MOJKIIOYEH HA OTICIBHBIN BXOJ]
KOHTpoOJIepa (MOAyIei) 6€30MacCHOCTH U UMETh AUArHOCTUKY. [Ipu mpoekTUpOBaHUN CUCTEMBbI
0€30MacCHOCTH  JKENaTelIbHO  HUCMOJb30BAaHHUE  OJHOTHUIIHBIX  KOMIIOHEHTOB  OJIHOTO
MIPOU3BOJUTENSA, HANpPUMEpP, KOHTPOJUIep O€30MacHOCTH, peje Oe30MacCHOCTH, CKaHEpHI,
Oapbeps! 1 T.11. pupmbl SICK.

10.136 Cucrema ynpaBieHHs T0JDKHA UMETh HACTPOUKH:

e 00Imue HACTPOUKH AJsl paboThl 000pYyI0BaHMs (MAIIMHHbBIE TAPAMETPHI),

®  UHAVWBUIYAIbHBIE HACTPOWKU ISl BBITYCKAaeMOH MNPOAYKIHU (B COCTaBE «PEIEIITOB))
(peuenTypHble MapaMeTpbl), KOTOPbIE YYUTHIBAIOT OCOOCHHOCTH CBOMCTB MaTEpHUAalOB WU
KOHCTPYKLUHU TMPOIYKITHH.

®  HACTPOWKH KaTHOPOBOK (KaTHMOPOBOUYHBIC ITAPAMETPHI).

e aKkTyaibHbIC (“KUBbIE”) 3HAYEHUS BCEX HACTPOEK.

10.137 Kaxnplii ceTeBOM HJIEMEHT CHCTEMBl YIPABICHUS JOJDKEH 00pabaThiBaTh CHUTYallMH
BHE3AITHOTO TPEKPALICHUsI CETEBOI0 OOMEHA, JHUArHOCTUPOBATh €€, W MPH ITOM COXPAHATH
BO3MOXXHOCTh  MPOJOJDKEHUS HAYaTOro IMKJIa B aBTOMATHUYECKOM pEXHUME IOCTe
BOCCTAHOBJICHHS pa0OThI CETH M MOJauu KOMaH/bI 7S MPOAOKEHUs PadOoThI.

10.138 JlomxkHBI OBITH HACTPOHMKH TPOJOJDKUTEIBHOCTH MPONAJAaHUS CETEBBIX COCAUHEHUH, B
TE€YEHHE KOTOPOTO CHCTEMa yIPaBJICHUS HE pearupyeT Ha HUX.

10.139 [omxHa OBITh BO3MOXKHOCTH MPOJIOJKEHHSI aBTOMAaTHYECKOTO IIMKJIA MOCIe BO30OHOBICHHUS
BHE3AITHO TMPEKPAIICHHOW TMOJa4l DJHEPruHu, TEIUIOHOCUTENEH, pabounux KHUIKOCTEH,
KpaTKOBPEMEHHOE U3MEHEHHE XapaKTePUCTUK dHEProHOCcHTe s U T.1. Hapsay ¢ 6e3ycioBHBIM
BBITIOJITHEHHEM TpeOOBaHUI MO OE30MacHOCTH KpaiHe jKellaTeIbHO MUHUMHU3UPOBATH YIIEpO —
KOJIMYECTBO OTXOJ/IOB, OOpa3yloIUXcsl BCIEACTBHE OOpPaOOTKH CHUCTEMOM YIPaBICHUS ITHX
BO3JICUCTBUI U COKpPATUTh MPOAOJDKUTEIHHOCTh MPOMEKYTKA BPEMEHU MEXIY OCTAaHOBOM U
BO300HOBJIEHHEM pabOThl 00OpPYJOBAaHUS IMOCTE BHE3AMHO MPEKPAIIEHHON IMOJa4Md SHEPTHH,
TEIUIOHOCUTENEeH, pabouyux JKUAKOCTEH, KpaTKOBPEMEHHOE M3MEHEHUE XapaKTepHCTUK
SHEeproHocuTens u T.1. Bo3oOHOBIeHHE paboThl 060PYAOBaHMS TOJKHO HAUMHATHCS C TOTO e
IIUKJIa, HA KOTOPOM TPEKpaTHIIach Mojada SHEPropecypcoB.

10.140 VY cucteMsl yrmpaBieHHUs JOJDKHBI OTCYTCTBOBATH HEKOHTPOJIHPYEMBbIE 33J€P)KKH BPEMEHH B
paboTe nporpaMMHBIX OJIOKOB U 'y MEXaHU3MOB («3aBUCAHUS»).

10.141 V cucremsl yrpaBieHUs JODKHA OBITh CHHXPOHH3AINS BHITIOTHEHHUS MMapajlIeIbHBIX KOMaH]T
WCIIOJTHUTENLHBIM MEXaHU3MaM

10.142 Y cuctembl ynpaBieHHMs TOJDKHA OBITh OJOKMpPOBKA JTHUIIHUX (M30BITOYHBIX) KOMOMHAIMNA
CUTHAQJIOB, T.€. OTPAaHUYEHO MHOXXECTBO KOMOMHAIIMIl CHTHAJIOB, B T.4. JJIs 3aIIUTHl OT
OITMOOYHBIX TaHHBIX.

10.143 YV cucremMbl ympaBleHHs TpHU OTKaze/cO0€ BTOPOCTENEHHOH (YHKIMH HE JOJDKHBI
nepecraBatb paboTarb OCHOBHbIE (yHKUIMM (0€e3 HSTUX BTOPOCTENEHHBIX (YHKIUN
00opy/i0oBaHUE B MPUHIIUIIE MOIJIO ObI MPOIOJIKATh paboTy)



10.144 YV cucrembl ynpaBieHHs IOJDKHBI PEANTHU30BBIBATbCA AITOPUTMBI PA0OTHI C MaKCUMAJIbHO
BO3MOXXHBIM OBICTPO/IECHCTBUEM MEXAHU3MOB 000PYOBAHHUS.

10.145 B cucreme ympaBlieHHUs] HAJJICKHUT HUCIIOIB30BATh AJIEMEHTHI C MHAMKAIMCH WX COCTOSHUS,
0COOEHHO B MOCJIEI0BATEIbHO COEIMHEHHBIX 3JIEMEHTOB 1iereil 0€30MacHOCTH.

10.146 Bo Bpems »HKCIUTyaTaluu 3aKa3ydK JOJDKEH HMEThb BO3MOXKHOCTH CaMOCTOSITENIBHO
pa3BUBAaTh M YIydIlaTh CHCTEMY YIPABIICHUS: BBHINIOTHATH 3aMEHY JIOOBIX €€ JJICMEHTOB Ha
aHAJIOTUYHBIC, JOTOJHATh CHCTEMY HOBBIMH ieMeHTamu. [Ipu stom y 3aka3uuka JTOJKECH
OBITh JIOCTYIl Ha YTEHHE WM 3aMKCh K JIOOOMY MpPOrpaMMHOMY OJIOKY U KOHPUTYpUPYEMOMY
napamerpy cuctemsl ynpasieHus B PLC, oneparopckux maHensx, MPUBOJaxX, JaTYUKax U T.1.
3a UCKITFOUEHUEM JIOCTYIA U H3MEHEHUS KOHPUTYpaIlliu CUCTEM O€30TTacHOCTH.

10.147 B cucremMe ynpaBieHHS JOHKHBI BU3YyaJIU3UPOBATHCS I HH)KEHEpa:

® [IOCJICJIOBATEILHOCTH IIAroB TNpPH BBIMONHEHUU Tporpammbl B PLC, a Takke WHIUKAIIUU
3aBEPIICHHSI BHITTOJIHEHUS KaXI0TO II1ara

¢ MOHUTOPUHI BHYTPEHHUX MEPEMEHHBIX Y (QYHKIUH, paOOTAIOMUX ¢ TPYIIaMH OJHOTUITHBIX
00BEKTOB

¢ MOHUTOPHUHI yNPaBJISIONIEH MPOTrpaMMbl

10.148 Cucrema ynpaBieHus T0JKHA UMETh aBTOMaTU3UPOBAaHHbBIE (DYHKIIH KaTHOPOBOK.

10.149 Cucrema ympaBieHHS JODKHA HMETh OBICTPYIO TIPOIEAYpPY MOBTOPHOTO 3amycka
MIPOU3BOJICTBEHHOTO IUKJIA TIOCTIC OTKA3a CUCTEMBI YIIPABICHUS WM TI0 JPYTON MpUIHHE.
10.150 Cwucrema ympaBiaeHHs JOJDKHA WMETh  BBICOKYIO  CTENCHb  aBTOMATH3AMH |

ObIcTpoAeiicTBUS (PYHKUMN NIEpeHaIa kil 000pYI0BaHMsI Ha BBIMYCK IPYTOro MPOIayKTa.

10.151 Bce mapameTpbl JUIsi HOBOI'O acCCOPTUMEHTa HY)KHO BBOJUTH B OJIHOM OINEpPaTOPCKOM
MaHeNH, YTO0bI He ObLTIO U30BITOYHOTO BBOJIA IaHHBIX.

10.152 Ilpu oOMmeHe maHHBIMH JOJDKEH OBITh 3amac 1o teram He meHee 20 % 11 BO3MOXXKHOCTH
Pa3BHUTHUS CUCTEMBI yIIPABJICHHMSI.

10.153 B mocraBKy CHCTEMbI YIPAaBICHHS IODKHBI BXOJHUTH YCTPOHCTBA, KOMMYHHKAIIHOHHBIC
kabenu W TpOoTrpaMMHBIC CPEACTBA JUISI MPOTPAMMHUPOBAHHS W KOH(PUTYPUPOBAHHS BCEX
AJIEMEHTOB CHCTEMBI YIIPABJICHUS.

10.154 Crnegyer wucHonb30BaTh B CHUCTEME YIPABICHUS CEPUIHO BBIMYCKAEMBIE 3JIEMEHTHI, MO
BO3MOXXHOCTH H30erasi MpUMEHEHUS YHUKAIbHBIX MPHOOPOB, BBIMTYCKAEMBIX B €IUHUYHBIX
AK3EMILIAPaX.

10.155 Oxwunaemblii CpOK SKCIUTyaTalluu CUCTEMBI yIpaBieHus He MeHee 10 Jier.

10.156 S3eik momB30BaTeNbCcKUX HWHTEpdeiicoB, aucmuies [IK, mporpammHoro oOecrneyeHHs |
HAJMUCEH Ha MyJIbTaX yIPaBJICHHS U 000PYIOBAHUN — PYCCKHH.

11. TPEBOBAHUA K CUCTEME JUATHOCTHUKHU U BU3YAJIM3ALIUN

11.82 Cuctema ympaBieHHs TOKHA WMETh JIOCTOBEPHYIO M aOCOTIOTHO MOAPOOHYIO CHUCTEMY
JUArHOCTHKH HEHCIpaBHOCTEH OOOpYNOBaHUS, a TAKKe PEAKIUI0 Ha KaXKIYI0 HEHCIPAaBHOCTD.
Tumnel TMarHOCTUYECKUX COOOIICHUI:

e ABapuiiHble — 0TOOpa)karoTcs ONepaTopy Mo GakTy MOSBICHUS aBapUHHON CUTYaLIUH.

e IlpeaynpenutenbHble — OTOOpa)kalOTCS oOINepaTopy A0 TMOSIBICHHUS aBapUilHOU
CUTYallUH.

e PerucrpanmoHHsle — 0TOOpaXkatoTcsi onepaTopy (WM COXpaHSIOTCA B 0a3y JaHHBIX)
1o akTy 3aBeplIeHUs KaKON-IHOO0 Omepaluy Uiu TMOSIBJICHUSI HEOTTAaCHOTO COOBITHSI.

e Henocrarone ycioBusi — OTOOpaKarOTCSl ONEpaTopy IpU TOMNBITKE BBIMOJIHUTh
KaKylo-T1M00 oIepanuio WIM I[Iar MporpamMMmbl, €ClIM Kakoe-TUOO MporpaMMHOE
yCIIOBUE B JaHHBIH MOMEHT BpPEMEHM OJOKHPYET BBIIOJHEHHUE 3TOM Olepanuu WUiu



miara mporpammbl. DTH COOOIICHUS JOJDKHBI TMOSIBISITBCA MO (DAaKTy BBIMOJHEHHUS
NEeUCTBU M aBTOMATHYECKH KBHUTHPOBATHCS IOCIE MPEKPAICHUS BBIIOJIHEHUS
JIeHCTBUSI WK MTPOTIAIaHUs OIOKHPYIOLIETO YCIOBHSL.

Bce coobuieHus TomKHBI peructprpoBathes B 0ase nanabix WinCC.

11.83 Cucrtema TUarHOCTHKHU JOJDKHA BBIBOJUTH OMEPATOPy BCE HEHMCIPABHOCTH, HMEIOIINE MECTO

Ha HaCTOHI_HI/Iﬁ MOMCHT BPEMCHHU:

OTKJIIOYECHHUS CETEH, OTCYTCTBYET CBS3b C OJHUM U3 CETEBBIX YCTPOUCTB,

OmMMOKK TPUBOJAOB (NPEAMOYTUTENHPHO C KomoM ® (win) pacmudpoBKOU
HEUCIPAaBHOCTH),

OIIMOKHU JaTYUKOB,

OIMOKYA KOMMYHUKAIIHH,

KOMaH/1a HE BBIMOIHICTCS (OTCYTCTBYET YCIIOBHE ISl BBIITOJIHEHUSI KOMAH/IbI ).
MPOJOKUTEILHOCTh  BBIMOJIHEHHUS] KOMaHAbl 0oJjiee MaKCHUMajabHO JOMYCTUMOTO
3HaueHUsl (OTCYTCTBYET YCIIOBHE IS 3aBEPIICHUS BBHIMIOJHEHUS KOMaHIbl B TCUCHUE
3a/1aHHOT'O BPEMEHH).

BHE3AIIHOE BKJIIOUYEHUE HCIIOJHUTENBHOTO YCTPOICTBa (HECAHKIIMOHHPOBAHHOE
BBITIOJTHCHUE KOMAaH/IBI).

HEUCIPABHOCTH JIaTYMKA (JIOKHBIM CUTHAT).

HEHCIIPABHOCTh MCIIOJHUTEIBHOTO MEXaHN3Ma.

MIOJIOKEHHE MEXaHH3Ma He OIpe/IeIeHO.

BBITIOJTHEH MEPEXO/ B PYYHOU PEXUM PabOTHI.

HapyIICHUE TOCIEeI0BATEIBHOCTH OTIEPALINH.

HE IOCTUTHYTO TpeOyeMoe 3HaYeHHEe TapaMeTpa.

3HaYeHHE KOHTPOJIMPYEeMOro TmapaMmerpa 0Oojiee MaKCUMalIbHO JOMYCTHUMOTO
3HAUCHUS/MEHEE MUHIUMAIILHO JIOITYCTUMOTO 3HAYCHUSI.

MPOUCXOJUT HECAaHKIIMOHUPOBAHHOE M3MEHEHHE 3HaueHUs mapaMmerpa (yTeuka macia
U T.]1.), BBIXOJ] 3HAUEHUS TapaMeTpa 3a Mepeiesibl JOMYyCKaeMbIX OTKIOHEHHH.
YCTPOMCTBO HE BKIIOYEHO OMEPATOPOM.

YCTPOHCTBO HE BBIKITFOUEHO OTIEPATOPOM.

cpabaThIBaHHE aBAPHITHOTO BBIKITIOYATETIS.

POOJIEMBI 110 TUTAHUIO U T.1.

HpI/I pa60Te C HCUCIIPABHOCTAMMU OIICpaTOp AOJDKCH HUMCTH BO3MOKHOCTH BBI6I/IpaTL HanOoee

aKTyaJIbHBIC HA €T0 B3IV HEUCTIPABHOCTH JJISI ©X 00pabOTKHU.

Kaxxnomy coobiieHno 10KeH ObITh MPUCBOCH MPUOPUTET, KPOME TOTO OTACIIbHBIE COOOIICHUS

AOJDKHBI MMCTH B3aWMHBIC ITPOrpaMMHBIC 6J'IOKI/IpOBKI/I JUIA HUCKIIOYCHUA BBIBOJA M30BITOYHON

WJTU JIOKHOM MH(POpMAIIIH.

11.84 JlmarHocTHuecKas MaHeNb JOJHKHA UMETh 2 OKHa!

B OAHOM OKHE OOJI’KHBbI BBIBOAUTBCA BCE KOMAaHbI (OKHO I[I/IpCKTI/IB), BBIIAHHBIC
CHCTEMOM YIIpaBJICHHUA Ha HaCTOSIHH/Iﬁ MOMCHT, IO MCEPEC BBIIIOJHCHUA KOMAaHABI
JOJIKHBI U3 3TOIr'0 OKHA yAAJIATbCA,

B IPYroM OKHE JOJI’KHBI BEIBOJAUTLCA YK€ YIIOMSAHYTBIC HCUCIIPaBHOCTH.

11.85 Bce HeHWCHpaBHOCTH, KOTOpbIE WMEIM MECTO, HE3aBHCHMO OT croco0a WX YCTpaHEHUs,

JOJI’KHBI PETUCTPUPOBATHCA B 0a3e JaHHBIX YIPABISAIOLIET0 KOMIIBIOTEDPA;

11.86 OGecreuuTh  BO3MOXKHOCTH  OINEPATUBHOTO  IMPOCMOTpa  0a3bl  MPOM3OMIEAIINX
HEHCIPAaBHOCTEH H JIOTOB COOBITHI C BO3MOXKHOCTBIO SKCIIOpTa, HarnpuMep B Tadbmuiy Excel,



11.87

11.88

11.89

11.90

11.91

11.92

11.93

11.94

11.95
11.96

11.97
11.98

11.99

CuctemMa QMarHOCTUKM HEHMCIPABHOCTEW OJDKHA B UTOTE TO3BOJIATH MPOU3BOAMTH IMOUCK
HEUCHPAaBHOCTEH 0e3 MpHUBJICUEHUS MPOTPAMMUCTOB U 0€3 MCIOIb30BaHUS JTOMOTHUTENbHBIX
KOMIThIOTEPOB (HOYTOYKOB), MJIM MHBIX JHATHOCTUYECKUX CPEJICTB;

Ha nuarnoctuyeckodl maHenu WM MaHETW HAOMIOACHMS, CUCTEMa YINpaBICHHS TOJKHA
0TOOpaxkaThb AHUMHUPOBAHHYIO B PealbHOM MaclITabe BpeMeHH MHEMOCXEMY BCel JTMHUMY;
Muemocxema J0bKHA OBITh MOJIPOOHOW W CoJepKaTh MH(OPMANHUIO 00 aOCOIIOTHO BCEX
MeXaHU3Max, JaTYUKax, IPUBOAAX H T. II.;

[Ipy HEBO3MOXXHOCTH OTOOpaXCHHS MHEMOCXEMbl Ha OJHOM 3KpaHe JIWarHOCTUYECKOH
NaHeNIH, OJDKHA OBITh MPEIyCMOTpEHa BO3MOXXHOCTh €€ OTOOpakeHHs Ha HECKOJBKUX
9KpaHax (MMEIOTCs BBUAY SKpaHHbBIE (POPMBI);

Muemocxema JOJKHA MNPHUOIM3UTENBHO OTOOpaXkaTh pealbHOE pacHoOJIOKEHUE BCeX
MEXaHHU3MOB JINHUHU.

CucreMa Bu3yanu3aluu J0JKHA COAECpPKATh MOTYIIH:

e yIpaBlieHHE TEXHOJIOTUIECKUMH IapaMeTpaMu («pelenTypay IIHHbI);

e jucIuiel (PaKTUYECKUX 3HAYCHUH /ISl OIepaTopa;

e ymIpaBlieHHUE MapaMeTpaMu CTaHKa JJisl orepaTopa.

Oneparnronnast cuctema — Windows 7 Professional wiu Beimre. CoryiacoBath ¢ 3aKa34MKOM.
Cucrema peructTpaiuu pe3yyibTaToB padoThl JINHUU:

CucTeMoii TOJHKHBI PETUCTPUPOBATH CIIETYIOIINE TapaMETPHhI:

® IPOTOKOJ PabOThI CUCTEMBI - JTHOOBIE BbIIaHHbBIE CUCTEMOM YIIPaBICHUS KOMaH/IbI;

e Ha)kaThle ONEepPaTOpOM KHOIKU, CMEHA PEXKUMOB U T. 11.;

® MOMEHTHI CMEHBI CMEH;

® CMCHA PELeNTa;

e CO3JaHHE HOBOTO pPElENTa,;

e yJaJIeHUE CYIIECTBYIOMIETO PELenTa ¢ BO3SMOKHOCTBIO OTKATa;

® pPEJaKTHPOBAHME CYIIECCTBYIOIIETO PEIENTa C YKa3aHHEeM OTIHYUS;

® KOJUYECTBA MPOU3BEACHHON MPOIYKIIUHU B IITYKAX

® U Jpyrue mapamMeTpsbl.

[lepeunciennble mapamMeTpbl JODKHBI PETMCTPUPOBATHCS C yKa3aHMEM JIaThl U BPEMEHM HMX
PErucTpaIyy ¢ TOYHOCTHIO JI0 OJTHOW CEKYH/IbI;

3anmuce pe3yNbTaToB JOJDKHA BECTUCh B TEKCTOBBIC (ailfibl ¢ pa3MElmIeHHEM HX B MaIKax:
roji/mecsy/ dhaii;

Daiirpl 171 KaKJI0T0 U3 TTapaMeTPOB WM TPYI MTapaMeTPOB MOTYT OBITH OTJEIbHBIMU;
®opmat (ailsioB 10KEH ObITH COOOLIEH pa3pabOTUYMKOM CHCTEMBI YIIPABICHUS;

[Tpr HEBO3MOKHOCTH CO CTOPOHBI M3TOTOBUTENSI CUCTEMBl YIPABICHHUS OOECIIEUMUThH 3alKCh
yKa3aHHBIX [apaMeTpOB, MPOU3BOAUTENIEM JOJKHBI ObITh MPEIOCTaBIEHbI TaOIMIIBI aPECOB
PETUCTPOB KOHTPOJUIEPOB AJISi CYUUTHIBAHUS HEOOXOAMMBIX TapaMeTPOB;

JUis cuMThIBaHUS MapaMeTpoOB M UHTETpallui €€ B €IMHYI0 3aBOJICKYIO TEXHOJOTHUYECKYIO
CeTh CHCTEMa YIPaBJICHUS [OJDKHA MMETh OTIENbHBIM KaHall IS TOIKIIOYEHUs e€ K
cranmaptHoi cetu “Ethernet wm mns oOmeHus ¢ Hell (C  CHCTEMOW yHpaBIICHUS)
noiepkuBath nmpotokoir MODBUS TCP IP;

11.100 IMporpamMmMHoe oOecrieueHHe, MOCTABISIEMOE COBMECTHO C CHCTEMOH YIpaBlICHHs JMHHEH

JOJIXKHO OBITH CaMOJ0CTaTOYHBIM, HEC Tpe6yI-OIIH/IM MIOKYIIKH KaKux-Ti0o JOIIOJIHHUTCIIbHBIX
YacTed M IMOJHOCTHIO TOTOBBIM K pa60Te;

11.101 IporpamMmmMHoe obecrieueHUe He JOHKHO TPeOOBaTh HAIWYHS BCIKOTO POJA aMUHUCTPATOPOB

0a3 JaHHBIX W T. 4. 1 HC AOJDKHO TpC6OBaTB NEPpUOAUYCCKOT0 apXUBUPOBAHUA KaKHX -JIH0O
0a3 JaHHBIX BPYUHYIO, TO €CTh OOJIKHO OBITH HCO6CJ’Iy>KI/IBaCMBIM.

11.102 I'myOuna apxuBa aBapUHHBIX COOOIIEHUI HEe MeHee / CYTOK.



11.103 Cuctema ympaBieHHs JODKHA MMETh MEXaHM3M aBTOMATHYECKOTO YAAJCHUS apXUBHBIX
JTAHHBIX.

11.104 Cuctema BuU3yanu3alliu JOJDKHA HWMETh KOHTPOJh BBOJUMBIX ITOJIb30BATEIEM 3HAYCHUU
MapaMeTpoB, YTO B MEPCIEKTUBE MOXKET MPHUBOJIUTH K MPOCTOSAM 000pYAOBaHUS M3-3a BBOJA
BHEpETJIaMEHTHBIX 3HAYCHUH.

11.105 fomxHa OBITH 3amIMTa OT CIYYalHBIX WM HEMPABOMEPHBIX M3MEHCHHI HACTPOCK
IpOTPaMMBbI: PEKOMEHJIyeTCs HE MEHee JBYX DPa3HBIX YYETHBIX 3alHCcel B CUCTEME — JUIS
paboumx, 115 UHKEHEPOB.

11.106 {omxHBI BH3YyalM3MPOBATHCS IMapaMeTphl Mpollecca BBINYCKAa MNPOAYKIUH, IapaMeTpshl
paboTel U TPOCTOEB O0OOPYAOBAaHHWSA, KOJIMYECTBE M YACTOTE AaBAapPHUMHBIX COOOIICHUN 32
BbIOpaHHBIN NIEPUOJ] BPEMEHHU.

11.107 domxkHa OBITh BO3MOXXHOCTh COXPAHEHHS 3HAYCHUH, KIIIOYEBBIX IapaMEeTPOB Ipoliecca
BYJIKAHU3AI[MU BO BHYTPEHHEH MaMsTH ONEepaTOPCKOM MaHENIH B TEUCHHUE TPEX JTHEH.

11.108 Heob6xoquMo MMETh BO3MOXKHOCTH IMpOCMAaTpHWBaTh Ha MaHenu (opmaTopa-ByJIKaHH3ATOPA
rpagpuueckoe M300paKEHHE 3HAYCHWH  OCHOBHBIX TEXHOJIOTMYECKHX IapaMeTpoB 3a
MOCJIEIHUE TPOE CYTOK.

12. TPEBOBAHUSA K JOKYMEHTAIIUU HA CUCTEMY YIIPABJIEHUSA

12.19 JomxHbI OBITH IPEICTABIICHBI:

e CcXeMa ruapaBIHyecKast

e CcXeMa ITHeBMaTHYECKasl.

® MEXaHUYECKUE YEPTEeXKH.

12.20 Cuctema ynpapneHus. JJomxHbI ObITH TPEICTABICHBI:

e cxeMa (yHKUMOHAJIbHAS;

e CcXeMa dJIeKTpUIecKast NPUHIUITHATbHAS;

® CX€Ma 3JIeKTpUYEcKasl COeAMHEHUI];

e KaOenpHBIN )KypHAJI, cXeMa KalOellbHBIX Tpacc, crennpuKkanus kadbenbHOH MPOoayKIUY;

® PYKOBOJCTBO MPOTPAMMHUCTA;

® PYKOBOJCTBO HaJla/JTdMKa;

® PYKOBOJICTBO OIEpaTOpa;

® [acrnopt Ha 000Opy0BaHUE,

® CTpPYKTypa mpOTpaMM U BX MOAPOOHOE ONMCaHHE.

e qofHas crneuu@UKanUs KOMIIOHEHTOB CHCTEMBbl YIPAaBIEHUS C YKa3aHUEM IIOJIHBIX
HAaMEHOBAHMH, MapoOK, 3aKa3HbIX HOMEpPOB, TEXHHUYECKHMX XapakTepUCTUK  (TIpu
HEOOXOJIMMOCTH), BHYTPEHHUX KOJOB TIIOCTaBIIMKAa 00OpyAOBaHMsA (NpU HAJIU4YUN),
MIPOU3BOINTENEH, CCHIIOK HA MIHTEpHET-pecypc MPOU3BOAUTENS, KOJTMYECTBA U (OTO.

e JlokyMeHTalMsl CyONOCTaBIIMKOB (JIOKyMEHTALNUS Ha MOKYITHbIE U3/IENHUs).

12.21 HcxonmHble TEKCTHI MPOTpaMM, CHAOKEHHBIE MOAPOOHBIMH KOMMEHTAPHUAMH (aHTIIMHCKUN U
PYCCKHI S3BIK);

12.22 Tabmuupl ¢ agpecaMd IMEPEMEHHBIX W WX HA3HAYCHHEM B aJPECHBIX TPOCTPAHCTBAX
KOHTPOJUIEPOB Il CYUTHIBAHUS HEOOXOIUMON MH(POPMALUU JJISi PETHUCTPALUU PEe3yIbTaTOB
paboThI ¥ IPOTOKOJIMPOBAHMS;

12.23 Cpenpl pa3paboTKu NpPOrpaMMHOrO oObOecriedueHust [Uis CTaHIUM omeparopa, MaHenen
yIpaBJIeHUs,, KOHTPOJUIEPOB YIPABJIECHUS, YACTOTHBIX MPHUBOAOB M Jp. MPOTrPaAMMHUPYEMbIX
DIIEMEHTOB CHCTEMBI JOJDKHBI MPEJOCTABIATHCS KaK B BHJEC YCTaHOBOYHBIX ITHCKOB, TaK U
OBITH YK€ YCTAaHOBJIEHHBIMHU (B pabo4yeM COCTOSIHUH) Ha MPEIOCTABICHHOM IOCTABIIMKOM
MEPEHOCHOM KOMITbIOTEpE (TUIa HOYTOYK) ;



12.24

13.10
13.11

13.12

14.28

14.29

14.30

14.31

14.32

14.33

14.34

14.35

14.36

O0s3aTenbHO MPEAOCTABICHUE COSAMHUTENBHBIX (MHTEPEHCHBIX) Kalenel Uisi HaCTPOUKH
POTrPaMMHPYEMBIX 3JIEMEHTOB CHCTEMBI YIIPABICHHUS (IS CBS3U C KOHTPOJIEPOM, MAHESIMU
oriepaTropa, YaCTOTHBIMH IPE0Opa30BaTEIISIMH | T.11.);

13. TPEBOBAHUS K OBYYEHUIO CIIEHUAJIMCTOB

O6yuenue npooaut IlocTaBuuk 060py0BaHUS HA TPEANPUATHN 3aKa34UNKa;

[lepen mpuemkoil 00OpYyIOBaHMS, HEOOXOIUMO OOECIEUUTh MPOBEICHUE KYPCOB OOyUEHUS
00CITy’)KUBaHUIO OOOPYAOBAaHUS JJIsl TEXHOJOTHYECKUX PAaO0UYMX, TEXHOJIOTOB, MEXAHUKOB,
3IIEKTPHUKOB, IPOTPAMMHUCTOB, SJICKTPOHIIUKOB (Ha PYCCKOM SI3BIKE).

Tembl KypcoB 0OydeHHsI TOJDKHBI OBITH COTJIACOBAHBI C 3aKa34MKOM OOOpYIOBaHUsS MOCIE
03HAKOMJICHUS C TEXHUYECKOH TOKYMEHTaluei Ha 000pyI0BaHHeE.

14. TPEBOBAHUSA K MOHTAXY, IIOPAJOKY IPUEMKU, TAPAHTUU

Pabouass KOHCTpYKTOpCKasi AOKYMEHTAIUsS MOJUIEKHUT JOMOIHUTEIbHOMY COIJIACOBAHUIO 10
AIIEKTPUYECKUM CXEMaM, 0 MEPEUYHI0 U XapaKTepUCTUKaM IPOrpaMMHOro oOecreyeHus, 1o
rabapuTHBIM pa3zMepaM U MPUBSI3KE;

OO6opynoBaHue JOJKHO IOJBEPraTbCcs IMPHUEMO-CAATOYHBIM HCIBITAaHUSM Ha 3aBojie-
M3rOTOBUTEJIE U Ha NPOMBIIUIEHHON IIoNaIKe 3aKa3unKa.

[TocTaBimiuK MpoOBOAUT MIE(-MOHTAXHBIE paOOTHI HA IUIOIIAJKE 3aKa3ulKa

Bo Bpems mycko-Hamajgo4yHbIX pa0oT  JoKHa  ObITh  obecredeHa  Tpedyemas
(YHKIIMOHAJIBHOCTh U JIOJKHBI OBITh YCTpaHEHBI Bce IpoOsieMbl paboTsl. Bo BpeMs mycko-
HaJaJ04YHbIX padboT McronHuTeNb MPOBOAUT 00YUEHHUE ONepaTOpOB 3aKa3uyHKa.
O6opynoBaHue MOABEPraeTcs MPUEMO-CIATOUYHBIM HCIBITAHUSIM Ha 3aBOJIE-U3TOTOBUTENE U
Ha TPOMBINUICHHOW TUTOMAAKe 3aKka3uhKka B TEUYCHHE MUHHMYM 72 4acoB npu pabore 6e3
cboes.

ITpu ycriemrHOM NPOXOKACHUM UCIBITAaHUS B TEYEHHE 72 4acoB, aBTOMaTUYECKH HAUMHAETCS
IPOBE/IEHUE UCIIBITAaHUS HAa CTAOMIBHOCTh PaOOTHI.

Ilepen mnpoBeneHMEM MNPUEMO-CAATOYHBIX HCIBITAHUN 0o0OpyZ0BaHUE IOABEPraeTcs
IIPOBEPKE HAa COOTBETCTBHE YCTAHOBJIEHHBIM HOPMaM TOYHOCTH (B COOTBETCTBUU C
BHYTpeHHEH nporenypoit [lorpedurens).

[Ipu HeycnenmHoM UCTIbITAHUH B TeueHue 72 yacoB VcnonHuTenb 00513aH B KpaT4allInil CpoK
YCTPAHUTh BBISBIICHHBIE 3aMEUaHUs U IPUCTYIUTH K TOBTOPHOMY TECTY B T€UEHHE 72 4acOB.
OkoHYaTeNbHBIA TECT HA CTAOMJILHOCTH PabOTHI (B TOM 4YMcie ee 0a3bl JAHHBIX M CHUCTEMBbI
BU3yalIM3allii) TMPOBOAMTCS IOCIE BHECEHUs BCEX M3MEHEHUH W MPHU OTCYTCTBUM AOCTyHa
HcnomHuTens K NOACUCTEME JIJIsl BHECEHUS U3MEHEHUN. [laHHBIN TECT IPOBOAUTCS B TEUECHUE
He MeHee | Mmecsana. Bo BpeMs TecTa He JTOMKHO IMPOMCXOIUTh HUKAKMX COOEB, MOSBICHUS
OoMOOK B paboTe CHUCTEMBI, CaMOIPOM3BOJBHBIX OCTaHOBOB paboThl [1O u T.n. Mo BUHE
Ucnonuutens. OxoHYaTeNnbHBIM pacueT ¢ McmogHuTeNneM 3a BHEAPEHUE OCYIIECTBIAECTCS
MocJie YCIENIHOTO MPOXO0XKACHHS TeCTa Ha CTa0MIBHOCTh KOHKPETHOTO 3K3EMIUISIpA U CAaun
MOJIHOTO KOMILJIEKTa JOKYMEHTAIIUH.

['apaHTHIHBINA CPOK COCTaBJISET HE MEHee 12 MecsAleB ¢ MOMEHTa YCIENIHOIO 3aBEepIIEHUs
IIPUEMOYHBIX UCIIBITAHUH.

CoruacoBano:
Pyxosonurens ['KO AMPIT AO «KopauanT» JI.H. Kpuonanos



