TECHNICAL REQUIREMENTS
the supply of the line x-ray flaw



1. Name and scope

Purchased equipment is intended to control the design parameters of all steel tires using X-rays.

2. Basis for the acquisition

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

Delivery of the equipment is connected with the need to ensure control of the design parameters of all-

steel tires and surface appearance of the operation inspection of the vulcanized tire.

4. Technical requirements

4.1 Main characteristics and dimensions of tire products supported by the system are shown in Table 1

Table 1
Name of the characteristics Characteristic
value
Tire weight, kg 150
Internal diameter of the tire, inch 17-22,5
Outer diameter of the tire, mm 600-1370
Overall width of tire profile, mm 145-508
The distance between the tire beads, mm 120-450
The total duration of the cycle operator tire inspection, sec, hot more 30*
* In case of using automatic defect recognition programs, the total duration of the inspection cycle should be no more than 25
seconds.

4.2 The basic requirements for the component parts of the supplied equipment are listed in Table 2.

Table 2
Names of components Number

X-ray protective cabin with camera surveillance 1
X-ray unit with a panoramic tube and cooling system 1
Video system 1
Tire identification system 1
Loading system - tire unloading including conveyor system, centering and marking unit 1
Tire Manipulator including tire capture control system 1
Manipulator detector and tube 1

PC video system with monitor 1
PLC operator control station 1
Electrical cabinet 1
Operator's cabin with air conditioning and a window for viewing the tread area of the tire, 1
waiting for the capture

Interface setting for communication with the transport system (receiving barcode and 1
model number, transferring barcode and verification result)




Names of components Number

The system of image analysis, allowing to replace the operator when viewing the X-ray 1
image and the built-in "electronic ruler" (optional)

The system of monitoring the overall dimensions of the tires at the entrance to the 1
installation

The system of remote storage of radiographs in the server based on HP equipment, with a 1
capacity of at least 32 TB

Calibration kit built-in "electronic line" kit (optional)

Delivery of spare parts Kit is required.

4.3 Line color requirements are listed in Table 3.
Table 3
Line equipment Color Code

Electrical cabinet, control rack Light gray RAL 7035
X-ray equipment Light gray RAL 7035
Moving parts Red RAL 3020
Panel above the door Red RAL 3020

4.4 Other requirements

4.4.1 The number of possible varieties of products - 3.

4.4.2 Protective covers and guards that protect equipment from accidental tire fall.

4.4.3 Compatibility of fields in data result files with a valid YXLON MTIS Performance line

5. Requirements for technical documentation

5.1 Technical documentation should include:

Equipment passport,

Installation and commissioning manual,

Operation manual,

Machine Setup Guide,

Maintenance Manual,

Guidance on calibration of the built-in “electronic ruler” and the method for checking the
correctness of calibration of this system

Method of calibration of the system for measuring the size of tires at the entrance to the
installation and the method for checking the correctness of the calibration of this system
Security requirement

Programmable controller software documentation (description of inputs, outputs, variables,
program blocks, program structure, etc.),

Documentation software process visualization,

Software documentation for the tire inspection process,

List of picking,

Assembly line drawing with specifications,

Installation drawings,

Drawings of main assemblies (with specifications) and parts,



List and drawings of wearing parts,

Set of schemes:

v basic electrical circuits (basic circuit, cooling system circuit, X-ray equipment circuit),

v" wiring diagram,

v’ cable magazine,

v" drawings of cabinets and control panels,

v specification of electrical (electronic) components with the full name, brand, order number,
manufacturer name, quantity,

v' pneumatic circuits

v" hydraulic circuits (tube cooling system)

Statement of purchased products with indication of the manufacturer,

Documentation kit for all purchased products,

Spare parts list

Drawings for X-ray protection

Foundation plan (in .dwg format),

Plan of foundation bolts (in .dwg format)

All technical documentation must be delivered in paper form in 1 copy and 3 copies in Russian and
English (obligatory!) Language on electronic media.

6.1

6. TpeGoBanus Kk cucreme ynpapjieHHs1 000py/10BaHUS

Equipment should be equipped with the following components to European suppliers (the

renewal by agreement with the Customer):

Programmable logic controller (hereinafter PLC) SIEMENS SIMATIC S7-1500 or software
emulated (WinLC) based on the industrial computer SIEMENS from the Box PC line. A
programmable controller must be equipped with at least two independent Industrial Ethernet
network interfaces, one of which can be used to connect local peripheral equipment, and the
second can be used to connect the controller to an external factory network for integration into
the transport system, and exchange data with the collection systems data, etc.

PLC software must be developed in the TIA Portal STEP 7 environment. All tags, program
blocks and their components should be provided with comments in English.

Connection of peripheral equipment of the line that communicates with the PLC should be
provided mainly over a local network using Industrial Ethernet interface. If this or that
equipment that cannot be replaced by another, does not provide for connection through this
interface, it is allowed to use another interface.

Visualization system and a man-machine interface (hereinafter HMI) based on the SIEMENS
SIMATIC TP operator panel with a touch screen with a diagonal of at least 15". In case of
using a WinLC controller based on an industrial computer for HMI, use an industrial monitor
SIEMENS with a touch screen with a diagonal of at least 15". The interface of the operator
panel for communication with the PLC - Industrial Ethernet.

The HMI software must be written in the TIA Portal WinCC environment and integrated into
the overall machine automation project.

Control, setting, regulation and visualization of parameters (temperature, pressure, etc.) is
carried out by the PLC and HMI, without using stand-alone devices;

Power Supplies - type SIEMENS SITOP;

Separate power supply (24VDC) of electronic components, input circuits and output circuits
from separate power supplies must be provided,



e Drives - SIEMENS SINAMICS S120 as agreed with the Customer.
e Drive programming must be carried out using TIA Portal SCOUT; drive software must be
integrated into the overall automation project of the machine.

e SIEMENS servomotors with Drive Cliq interface.

e Relays, contactors, electric automation, electric motor - SIEMENS or equivalent.

e Electric components - SIEMENS or equivalent.

e Pneumatic equipment — FESTO.
6.2 Applicable electrical equipment must be effectively protected from external influences - dust,
moisture, soot, fumes, etc.;
6.3 Applied control cabinets should provide the protection level, not lower, 1P54;
6.4 When calculating the thermal conditions of in-room equipment, take into account high
temperatures in the summer period up to + 45 ° C indoors;
6.5 Required application of cabinet-type air-conditioner Rittal with air cleaning filters allowing for
cleaning and replacement.
6.6  Obligatory delivery of spare parts and accessories. Material list of spare parts is approved after
agreement of electrical, pneumatic and mechanical schemes;
6.7 All internal cables and wiring products must be supplied by the producer company
6.8 Describe the requirements to cable laying commutation board to distribution boxes
6.9 The company provides technical requirements for process air, air for instrumentation and
automation equipment, technical requirements for cooling water.
6.10 Device of emergency stop
6.11 The control device of the emergency stop after switching on must remain in the position
corresponding to the stop until it is returned to its original position; his return to the original position
should not lead to the launch of the equipment.
6.12 The emergency stop control device must be red in color, different in shape and size from other
control devices.
6.13 Full or partial termination of power supply and its subsequent recovery should not lead to
spontaneous start of the machine
6.14 It is necessary that the whole security system will be executed using either a separate security
controller (for example, SICK FlexiSoft) or using the security modules included in the main PLC.
Each contact of any of the safety devices must be connected to a separate input of the safety controller
(modules) and have a diagnosis. When designing a security system, it is desirable to use the same
components of the same manufacturer, for example, a safety controller, safety relays, scanners,
barriers, etc. — company SICK.
6.15 The control system must have settings:

e general settings for the operation of the equipment (machine parameters);

e individual settings for products (as part of " recipes™) (recipe parameters), which take into

account the properties of materials or product design;

e Calibration settings (calibration parameters);

e current ("live™) values of all settings.
6.16 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.
6.17 There must be settings for the network connection loss time during which the control system does
not respond to them.



6.18 It should be possible to continue the automatic cycle after the resumption of a suddenly cut off
power supply.
6.19 The control system should not have uncontrolled delays in the operation of program blocks and
mechanisms ("hanging”)
6.20 The control system should be synchronized with the execution of parallel commands to the
actuators
6.21 The control system should have blocking the unnecessary (redundant) signal combinations, that
are many combinations of signals which are limited, including to protect against erroneous data
6.22 The main functions of the control system should not be stopped in case of denial/ failure of the
secondary function (without these secondary functions, the equipment could generally continue to
work)
6.23 The operating procedures of the control system with the maximum possible operation speed of
the equipment mechanisms should be implemented.
6.24 The control system should use elements with an indication of their state, especially in series-
connected elements of the safety circuits.
6.25 During operation, the Customer should be able independently develop and improve the control
system: to replace any of its elements with similar ones, to supplement the system with new elements.
In this case, the Customer should have read and write access to any software unit and configurable
parameter of the control system in PLC, operator panels, drives, sensors, etc., except for accessing and
changing the configuration of security systems.
6.26 In the control system should be visualized for the engineer the following:

e the sequence of steps when the program is executed in PLC, and also execution completion of

each step

e monitoring of internal variables for functions that work with groups of similar objects

e monitoring of control software
6.27 The control system should have automated calibration functions.
6.28 The control system should have a quick procedure for restarting the production cycle after the
denial of the control system or for another reason.
6.29 The control system should have a high degree of automation and operation speed of the functions
of changing equipment for production of another product
6.30 When exchanging data, there should be a margin of at least 20 % in tags for the possibility of
developing the control system
6.31 The control system should include devices, communication cables and software applications for
programming and configuring of all elements of the control system
6.32 It should be used the serially produced elements in the control system, avoiding, as far as
possible, the use of unique devices manufactured in single units.
6.33 Expected service of the control system — not less than 10 years
6.34 Language of user interfaces, all PCs, operator panels - Russian and English with the ability to
quickly switch
6.35 The language of the inscriptions on the control panels and equipment is Russian.

7. Diagnostic and visualization system requirements

7.1  The control system must be absolutely reliable and detailed diagnostic equipment fault system
7.2 The diagnostic system shall display to the operator all faults that occur at the present time:

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

e drives errors (preferably with code and / or fault interpretation)



e  Sensors errors,

e communication errors,

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

e the execution time of the command has been exceeded (there is no condition for completing
the command for the specified time).

e sudden activation of the executive device (unauthorized execution of the command.

e sensor defect (false warning).

e executing mechanism defect.

e the position of the mechanism is not defined.

e the transition to manual mode.

e deviation of the operations sequence.

e The required parameter value is not reached.

e the required parameter value is exceeded.

e an unauthorized change in parameter value (oil leakage, etc.) occurs, the parameter exceeds
the limits of specific tolerance.

e the device is not turned on by the operator.

e the device is not turned off by the operator.

e operation of the emergency stop.

e power supply problems etc.

When working with faults, the operator should be able to select the most relevant faults in his view for
their processing.
7.3 The diagnostic panel shouldhave 2 windows:

e in one window all the commands (directives window) issued at the present time by the control
system should be displayed, due to command execution they should be removed from this
window.

e in another window the already mentioned problem should be displayed.

7.4  All faults that occurred must be registered in the system regardless of the way they are
eliminated,;
7.5  Provide an opportunity of quickly view the database of the faults that occurred.
7.6 The fault diagnosis system should eventually allow troubleshooting without involvement of
programmers and without using the additional computers (laptops) or other diagnostic tools.
7.7 On the diagnostic panel or the monitor panel the control system should display an animated
real-time mnemonic diagram.
7.8 The mnemonic diagram should be detailed and contain information about absolutely all
mechanisms, sensors, actuators and etc.
7.9  Visualization system should contain the modules:
e control of technological parameters
e display of actual values for the operator;
Operating System for operation panels - TIA Portal WinCC.
Operating System for operation/measuring stations - Microsoft Windows 7 Professional or Ultimate
(english with russian MUI).
7.10  The registration system results of work
e The system should record the following parameters:
v’ system performance report - issued by any command control system;
v’ using a button by the operator, mode change, etc;
v" moments of shift change;



v produced quantity;

e These parameters should be reorded with their registration up to 1 second, date and time;

e Record the results should be done in text files with placing them in folders: year / month / file;

e The file format should be communicated by the developer of the control system;

e If it is impossible on the part of the control system manufacturer to ensure that these
parameters are recorded, the manufacturer should provide the controller register address
tables for reading of the required parameters;

e To read parameters and integrate it into a single factory technological network, the control
system should be able to connect it to a standard Ethernet network and to communic. The
Ethernet connection point is provided by the Customer;

7.11 The software supplied together with the control system, should be self-contained, requiring no
purchase of any additional parts and is completely be ready to work.

7.12  The software should not require the presence of any kind of database administrators, etc. and
should not require periodic backup of any database manually, that is it should be maintenance-free.
7.13 Production date, operating time and equipment downtime, the number and frequency of
emergency messages for the selected period of time should be visualized.

7.14  The visualization system should have control of user-entered parameter values, which in the
future can lead to equipment downtime due to the introduction of extra-regulation values.

It is necessary to save in the database or individual files (in a public format) all personnel actions on a
PC, operator panel, etc. in the form of replaceable or daily logs.

7.15 There should be protection against accidental or improper changes in program settings: at least
two different accounts are recommended in the system - for workers, for engineers.

8. Staff training requirements

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

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

8.3. The training is conducted by the Supplier at the Customer’s industrial site.

9. Requirements for installation and testing equipment

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

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

9.3 Installation supervision is carried out by the Supplier.

9.4 Equipment warranty not less than 12 months from the moment of signing the equipment
acceptance certificate for operation.
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1. HammeHoBaHMe M 00,1aCTH IPUMEHEHHS.

1.1. TIIpuobOperaecmoe o0OOpyAOBaHHWE TpPETHA3HAYCHO MJIsI KOHTPOJS KOHCTPYKTHBHBIX
MapaMeTPOB IEIbHOMETAJUIOKOPIHBIX IITUH C TIOMOIIBIO PEHTICHA.

1.2. OO6nacTs NIpUMEHEHUS - IIMHHBIC 3aBOJIBI.

1.3. Tlpoektupyemasi cucTema mnpeaHa3HavYeHa JUIsl SKCIUTyaTalliy B 30HaX MOMEIICHHH Kiacca
I1-1la mo ITYD.

1.4. Kareropus npousBojcTBa 10 cTeneHu noxapHoii onacHoctu "B" no HTII 24.

1.5. Kmmmarnueckoe ucnoinnenue maun — Y XJI 4 mo 'OCT 15150.

2. OcHOoBaHMe /15 NTPUOOPeTEeHHs

2.1 OcHoBanueMm i TpuoOpeTeHHst O00OpYyIOBaHHUS SBIAETCS WMHBECTIPOEKT «Pa3ButHe
npoussojcTBa LIMK mun Ha AO «Kopauant»».

3. lleab 1 HA3HAYEHHE TOCTABKH
3.1 TlocrtaBka o00OpymOBaHUS CBs3aHAa C HEOOXOAMMOCTBIO OOCCIICUCHHS KOHTPOJIS
KOHCTPYKTUBHBIX napamMeTpoB OCJIbHOMCTAJITIOKOPAHBIX INH n BBITIOJIHCHU A ornecpanun
BHCIIHCBUAOBOI'O OCMOTpPA BYJIKAHN30BAHHBIX IIWH.

4. Texnuyeckue TpeOOBAHUS

4.2 OCHOBHBIC XapaKTEPUCTUKHU M pa3Mepbl IIMHHOK MPOYKIINH, TTOIICPKHUBAEMbIC CUCTEMOM
yKa3aHbl B Ta0wmie 1

Tab6nuna 1
3HaveHue
HanmeHoBaHHe XapaKTePUCTHKH

XapaKTepUCTHKH
1 Macca mIuHbI, KT 150
2 BHyTpeHHUI uaMeTp MIWHBL, JIO0HM 17-22,5
3 Hapy»HbIil TuamMeTp MIMHBI, MM 600-1370
4 O0mas mupuHa IpoQHIIs HHBL, MM 145-508
5 PaccrostHre Mex 1y 60pTaMy IIMHEL, MM 120-450
6 OO0mmas NpoIoJKUTEIILHOCTh IMKJIA OCMOTpA IIHUHBI OTIEPATOPOM, C, He OoJiee 30*
* B cydae HCIOIBb30BaHUS IIPOTPAMM aBTOMAaTHYECKOTO pacIio3HaBaHUs Ae()EeKTOB, MTOTHAS MPOAOIDKUTENFHOCTD MUKIA OCMOTpa
JIOJDKHA OBITH He OoJiee 25 CeKyHT

4.2 OcHoBHbIE TpeOOBaHUS K KOMIUIEKTYIOUIUM YAacTSM IOCTaBJISIEMOrO0 O0OpYyIOBaHUS
yKa3aHbl B Ta0nue 2.
Tabnuma 2

HanMeHoBaHUSI KOMIIEKTYHOIIUX KoanuecTBo

1 PeHTreHozammrHas KaOrHA ¢ KaMepoil HaOIItoIeHUS 1

2 PeHTreHOBCKHH amnmapaT ¢ TaHOPaMHOM TPyOKO# M CHCTEMOH OXJIaXKIeHUS

1
3 Buneocucrema 1
4 Cucrema ueHTH(OUKANH MIH 1

5 Cucrema 3arpy3Ku — BBITPY3KH IITUH, BKIII0Yasi KOHBEHEPHYIO CUCTEMY, [IEHTPUPOBAHUE U
OJIOK MApKUPOBKH

6 MaHHHynHTOp IIWHBI, BKIIIOYasA CUCTEMY KOHTPOJIA 3aXBaTa HINHBI 1

7 MaHUTyJISITOp IETEKTOpa U TPYOKH 1




Oxonuanue mabnuyvt 2
HaumeHoBaHMSA KOMIIEKTYIOLIUX KonuuectBo
8 IIK BumeocucTeMbl ¢ MOHUTOPOM 1
9 Cranuus ympasnenus omneparopa ¢ [IJIK 1
10 Dnexrpomkad 1
11 Kabuna omeparopa ¢ KOHAHNIIMOHHPOBAHUEM W OKHOM T 0030pa MPOTEKTOPHOHN 30HBI 1
LIMHBI, OXKHUJIAIOIIEH 3aXBaTa MAaHUITYJISITOPOM
12 Hacrpoiika natepdetica as CBSA3M C TPAaHCIOPTHOH cHCTeMOH (TONyueHHe ITPUXKOIA 1
¥ HOMepa MOJIeTH, Mepeada MTPUXKOAa U Pe3yIbTaTa IIPOBEPKH)
13 Cucrema aHanu3a U300pa)kKeHUs!, TIO3BOJISIONIAS 3aMEHTh ONepaTopa MpH MPOCMOTpE 1
PEHTTEHOBCKOTO N300paKeHNUs M BCTPOSHHAS «IJIEKTPOHHAS JINHEHKay (OMIMOHAIBHO)
14 Cuctema KOHTpOIIS TaOapUTHBIX pa3MEPOB IIMH Ha BXOJI€ B YCTAaHOBKY 1
15 Cucrema ynaieHHOTO XpaHEHUs] PEHTTEHOTPaMM B CEpBEpHO Ha 0aze 000pyIOBaHUS 1
HP, emkocTrio He Menee 32 TO
16 HabGop ams KaauOpPOBKM BCTPOCHHOM  «IJCKTPOHHOM JIMHEHKH», KOMILICKT 1
(onmMoHaIBHO)
17 O6s3arenpHa moctaBka komruiekta 3MI1 1
4.3 TpeboBaHuUs K LIBETY JINHUU yKa3aHbI B TadmuIe 3.
Tabonuma 3
O0opynoBanue yCTAHOBKHU Kpacka KO/
1 DnexTpomkad, cCTOWKA yIpaBICHHS Caetmo-cepslii RAL 7035
2 PenTreHoBckas kabuna Caetio-cephlii RAL 7035
3 JIBmkymmuecs 4actu Kpacusiit RAL 3020
4 Tlanens HaJ IBEPHIO Kpacusrit RAL 3020

4.4 Tlpoune TpeGoBaHUs

4.4.1 Komu4ecTBO BO3MOXHBIX COPTOB MPOAYKIIUH — 3.

4.4.2 3amuTHBIE KPBILIKM M OTPaKICHUS, 3alllUIIAIOIIME O0OpyIOBaHUE OT CIIy4alHbIX
MTaJICHUI LIVH.

4.4.3 CoBMeCTUMOCTS M0JI€H B (haiiyax pe3ynbTaTOB IaHHBIX C JEHCTBYIOIIEH YCTAaHOBKOM
YXLON MTIS Performance

5. TpeOoBaHUEe K TEXHMYECKOI TOKYMEHTANNH

5.1 TexHnueckas JOKyMEHTALMs JOJKHA BKIIIOYATh:
[TacriopT 06opynoBanus,

PyKkoBOJICTBO MO MOHTaXy U BBOAY B 3KCIUTyaTallHIo,
PykoBoacTBO 10 KCIUTYaTanuy,

PykoBOZICTBO 1O HACTPOMKE MAILIMHBI,

DN NI NI NN

PyKOBOJICTBO 10 TEXHHYECKOMY OOCITYKUBAHUIO,

v" PyKOBOJCTBO IO KaJIWOPOBKE BCTPOEHHOM <«QJIEKTPOHHOW JIMHEHKHW» ¥ METOAUKA
HPOBEPKHU MPABUILHOCTH KaTMOPOBKH 3TOM CHCTEMBI

v' Meroanka KaqMOpOBKHM CHCTEMBI W3MEPEHHs pa3MEpOB IIMH HA BXOJE B YCTAHOBKY W
METOJIMKA MPOBEPKHU MPABUIIBHOCTH KaJIMOPOBKH 3TOW CUCTEMBI

v' TpebGoBanue K 6€30MIaCHOCTH,

v JloKyMeHTaluss TI0 MPOrPaMMHOMY OOECIIEUEHHIO IPOrPaAMMHMPYEMOTO  KOHTpOJLIEPA

(omucaHue BXO/I0B, BBIXOJIOB, IEPEMEHHBIX, IPOrPAMMHBIX OJIOKOB, CTPYKTYpa MPOrpaMMBI U T.I1.),



v’ JIOKyMeHTanusi 10 TMPOTPAMMHOMY OOECIICUCHUIO BH3YAIH3al[MUA TEXHOJIOTHYECKOTO
mmpouecca,
JlokyMeHTaIusi 1Mo MmporpaMMHOMY OO€CHEeueHHUI0, 00eCHeunBaloIeMy MPOLECcC WHCIEKINU

BenomMocTs koMIekranuu,

COopouHBIif YepTex JIMHUU CO CHEU(PUKALUIMHU,

MoHTaXHbIE YEPTEKH,

UYepTerku OCHOBHBIX Y3J10B (CO crieluUKAUIMU) U JIETaJICH,

[TepeueHs U YepTeRU OBICTPOUZHANTUBAIOIINXCS ACTATICH,

Kommiekt cxem:

e CXEMbl DJIEKTPUUECKHE MpUHIUNHUAIbHBIE (0a30Basg cxeMa, cXema OXJaKIaromien
CUCTEMBI, CXeMa PEHTTC€HOBCKOTO 000pyI0BaHus),

® CXEMa IJIEKTPUYECKasi MOHTaXHas,

® KaOEJIbHBIN KypHAJ,

® yepTeXH MKAPOB U MyTHTOB YIIPABICHUS,

ecrienupUKaMS  OJCKTPUYECKUX  (DJCKTPOHHBIX)  KOMIIOHEHTOB €  IOJHBIM
HAaMEHOBAHHEM, MAapKOH, 3aKa3HbIM HOMEPOM, HAMMEHOBAaHUEM IPOU3BOJUTEINS,
KOJIMYECTBOM,

® CXE€MbI THEBMATUUYECKHE,

® CXEMBbI THIpaBINYECKUE (OXJIaXKIAI0IIEH CUCTEMBI TPYOKH )

BenoMocTs NOKYMIHBIX U3/1€TUN C yKa3aHUEM U3TOTOBUTEI,

KommiekT 1okyMeHTaluuu Ha BCe MOKYITHbIE U3/1Eus,

Benomocts 3UII,

UepTexu 111 pEHTTEHOBCKOM 3aILUThI

[Tnan ¢pynaamenTa (B popmare .dwg),

[Tnan pynnamenTHeIx 60aTOB (B popmare .dwg),

LU ORS

Bcs Texandeckas JOKYMCHTAlHA OOJ’KHA IMOCTABJIACTCA B 6YM21)KHOM BUJIC B 1 5x3. U B
TPEX IK3EMILIIPpAaX HA PYCCKOM U AHTJIMHCKOM (O6$I3&TCJ'H>H0!) SA3BIKC HA SJICKTPOHHOM HOCHUTCIIC.

6. TpeGoBanus Kk cucremMe ynpasJjeHUusi 000py10BaHUs

6.2  OOopymoBaHue JOIDKHO  KOMIUIGKTOBAThCS — CICAYIOIIUMH  KOMIUIEKTYIOUIMMHU
eBpPOTEHWCKHUX IMOCTABIIMKOB (3aMEHa 10 corjacoBaHuio ¢ 3akasumkom) / Equipment should be
equipped with the following components to European suppliers (the renewal by agreement with the
customer):

e [Iporpammupyemsblii  sorndeckuid koHtposuiep (B nanbHeimem IIJIK) SIEMENS
SIMATIC S7-1500 unu nporpammuo smysupyembiit (WIinLC) Ha 6a3e mpoMBIIIIEHHOTO
kommerotepa SIEMENS u3 mmaetiku Box PC. TIporpammupyemblii KOHTPOJIIEP JOHKCH
ObITh OCHAIlCH HE MEHEee, 4YeM JBYMs HE3aBHCHMBIMH CETEBBIMH HHTepdeiicamu
Industrial Ethernet, ogua U3 KOTOPBIX MOXET OBITH HCIIOJIB30BaH JUIS TOJIKIFOUCHUS
JIOKaIBHOTO Tepu(epuitHOro 00OPYIOBAaHUS, a BTOPOH MOXET HCIOJIB30BaThCS LIS
MOJKJIIOYCHUS] KOHTpOJUIepa K BHEIIHEH 3aBOJCKOW CETH JUIs HMHTETpallud B
TPaHCIIOPTHYIO CUCTEMY, OOMEHa JaHHBIMH C CUCTeMaMu cOopa JaHHBIX U T.II.

e [Iporpammuoe obecneuenne [TJIK momkHo ObITh pazpaborano B cpene TIA Portal STEP
7. Bce Term, mporpaMMmHble OJOKM W UX COCTABISIOIIME JOJDKHBI OBITH CHAaO)KEHBI
KOMMEHTapHsIMH Ha aHTJIHIHCKOM SI3bIKE.



¢ CBsi3p miepudepuitHOro 00OpYJIOBaHUS JUHWUH, oOMeHuBaromierocs maHHbiMu ¢ TTJIK,
JOJKHA 00ecTeynBaThCsl MPEUMYIIECTBEHHO MO JIOKAJIbHOM CETH € HCHOJb30BaHHUEM
untepdeiica Industrial Ethernet. Ecimu To wmam wHOE 000pYyIOBaHHE, KOTOPOE
HEBO3MOXHO 3aMEHUTHh JAPYI'MM, HE IPEIyCMaTpPUBACT MOJKIIOYECHHUS Yepe3 JaHHBIN
uHTepQeiic, TO JOMyCKaeTCs NCIOIB30BAHUE IPYTOro HHTepderica.

e CricTeMa BU3yaIH3alMK M Y€JI0BEKO-MalIMHHOrO HHTepdeiica (B gampHeimem HMI) Ha
6a3ze nanenu oneparopa SIEMENS SIMATIC TP ¢ ceHCOpHBIM 3KpaHOM C TUaroHajIbIo
He meHee 15”. B ciyuae ucnonb3oBanus WINLC koHTposuiepa Ha 6a3e IPOMBIILICHHOTO
kommbioTepa ani  HMI  wucnonszoBath mnpombinuieHHblid  MoHuTOp SIEMENS ¢
CEHCOPHBIM JKpPaHOM C JUaroHaibio He MeHee 15”. MHTepdeiic manenu omepartopa s
ces3u ¢ [TJIK — Industrial Ethernet.

e [Iporpammuoe obecnieuenne HMI nomkno ObiTh Hamucano B cpene TI1A Portal WinCC u
MHTETPUPOBAHO B OOIMINI MPOEKT aBTOMATH3AIIMH MAIIUHBI.

e KoHTposib, 3a7aHue, peryaupoBaHHe M BHU3yalu3alds mnapameTpoB (Temmeparypa,
naBieHue u T.1.) ocymectsiusiercss [IJIK u HMI | Ge3 mcnosbp3oBaHHsS aBTOHOMHBIX
npubopos / control, task, monitoring of process and visualisation of parameters
(temperature, pressure etc.) are performed with central processing unit and WinCC (or
with the operator panel) without using independent devices;

e bioku nurtanus — tuna SIEMENS SITOP / power Supplies - type SIEMENS SITOP;

e JloovkHO OBITH TpeaycMOTpeHo pasjaenbHoe mnutanue (24VDC) AIIEKTPOHHBIX
KOMITOHEHTOB,BXOJIHBIX IICTICH W BBIXOIHBIX IENEi OT OTICIbHBIX OJOKOB nUTaHHS /
separate power supply controller and input / output circuits.

e [IpuBoasl — SIEMENS SINAMICS S120 mo cormacoBanuio ¢ 3akazunkom / drives -
SIEMENS or equivalent by agreement with the customer.

e [IporpamMmmupoBaHre MPHUBOAOB IODKHO OCYIIECTBIAThCS ¢ momoinsio TIA Portal
SCOUT, nporpamMMmHOe o0OecriedeHrue PUBOJIOB JOHKHO OBITh HHTETPUPOBAHO B OOITUI
MIPOEKT aBTOMATHU3AI[MH MAIINHBI.

e CepBomoTtopsl SIEMENS ¢ unrepdeiicom Drive Clig.

e Pejie, KOHTaKTOPHI, JIEKTpOaBTOMAaTHKA, ekrpoasuraten — SIEMENS wunu ananor /
relays, contactors, electric automation, electric motor - SIEMENS or equivalent.

e DsekrpokomiioneHThl - SIEMENS wnum ananor / electric components - SIEMENS or
equivalent.

e [THeBMoOOOpyn0Banue — FESTO / pneumatic equipment — FESTO.

6.2 IlpumensieMoe >JIEKTPOOOOPYIOBAHUE JODKHO OBITh HA/IEKHO 3alIUIIEHO OT BHENIHUX
BO3JICWCTBUII — MbBUIb, BiIara, caxa, ucmapenus u.T.7. / Applicable electrical equipment must be
effectively protected from external influences - dust, moisture, soot, fumes, etc.

6.3 Ilpumensiembie mKkadbl yopaBleHUs JOJDKHBI 00ecredrBaTh CTENEHb 3allUThl, HE HUXKE,
IP54. / Applied control cabinets should provide the protection level, not lower, IP54

6.4 IIpu pacuere TEIMJIOBBIX PEKUMOB BHYTPHIIKA(QHOTO 000PYAOBaHMS, YYUTHIBATH BHICOKHE
Temreparypbl B JieTHUi nepuon no twioc 45 °C B nomemenuu. / When calculating the thermal
conditions of the internal equipment control cabinet to take into account the high summer temperatures
up to + 45 °C in the shop.

6.5 OOs3aTenbHO TpUMeHeHHe MKapHBIX KoHauimonepoB Rittal (ma aBeps mikada) c
BO3IYIIHBIMHA (QUIBTPAMH C BO3MOKHOCTBIO OYHCTKU M 3aMeHbl. - mandatory application of cabinet-
type air-conditioner Rittal with air cleaning filters allowing for cleaning and replacement.

6.7 Obs3arenbHas nocraBka 3UIL. Ilepeuens marepuanoB 3UIl yrBepxmaercss mocne
COTJIACOBaHUS DJICKTPUUYCCKHX, THEBMAaTHUECKUX U MexaHndeckux cxem. / obligatory delivery of spare



parts and accessories. Material list of spare parts is approved after agreement of electrical, pneumatic
and mechanical schemes

6.7 Bcst BHYTpeHHssE KaOenbHO-TIPOBOJAHUKOBAS MPOAYKIHS JOJDKHA TOCTAaBIATHCS (UPMOIiL

npousBoautenem. / All internal cables and wiring products must be supplied by the producer company

6.8 Omwmcarp TpeOOBaHHMS K TpOKIaake Kabened W IIUTOB  TEPEKIIOYCHUS K

pacrpenenutebHbIM KopoOkam. [/ Describe the requirements to cable laying commutation board to
distribution boxes

6.9 dupma mpencTaBisgeT TEXHUYECKHE TPEOOBAHUS K TEXHOJOTHUECKOMY BO3AYXY, BO3AYXY

npubopoB KUITuA, texnudeckue TpedboBanus k oxnaxaaromein Boge. / Supplier introduces technical
requirements to service air, instrument air, technical requirements to cooling water.

6.10 YcrpoiictBo aBapuitHoro ocranoa. / Device of emergency stop

6.11 Opran ynpaBjieHUs aBapUHBIM OCTAHOBOM IIOCJI€ BKJIIOUEHHS JOJDKEH OCTAaBaThCS B

IIOJIOKCHHH, COOTBETCTBYIOIIEM OCTAaHOBY, OO TEX IIOP, IIOKa OH HE 6yz[eT BO3Bpall€H B HUCXOOHOC
IMOJIOKECHHE, €ro BO3BpalllcCHUE B HCXOAHOC IIOJOXKXECHHUE HEC MOOJDKHO IIPHUBOIHUTHL K IIYCKY
obopynosanus. / management body of emergency stop upon actuation should remain in position
corresponding to the stop, as long as it will not be returned to its original operating position; its reset to
the starting position should not lead to start-up equipment

6.12 Opran ynpaBieHHs aBapUITHBIM OCTAHOBOM JOJDKEH OBITh KPACHOTO IIBETA, OTIMYATHCS

dbopmoii 1 pasmepamu OT APYrHX OpraHoB ympasicuus. / management body of emergency stop should
be red color, shape and size differs from the other management bodies

6.13 IlonHOE MM YaCTHYHOE IMPpCKpalcHue 3HepFOCHa6)KeHI/I}I " OCJICAYOUICE Cro

BOCCTAHOBJICHUC, HC NOJDKHBI IPUBOJAUTH, K CaMOIIPOU3BOJIBHOMY IIYCKY MAaIlIWHBI. /WhOle or

partial loss of electrical connection and subsequent its restoration should not lead to the automatic
restart of the machine.

6.14 HeoOxomumo, 4TOOBI BCSA CHCTEMA OE30MMACHOCTH OblIa BBIINOJHEHA C MCIOJIH30BaHUEM

160 oTAEeNBLHOTO KoHTpoyuiepa 6e3onacHoctu (Hanpumep, SICK FlexiSoft), mibo ¢ ncnons3oBanueM
MoxayJel Oe3omacHocTH, BXonamux B coctaB ocHoBHoro IIJIK. Kaxaplii kKoOHTakT at000r0 u3
YCTPOMCTB 0€30MaCHOCTH JIOJKEH OBITh IMOJAKIIOUEH Ha OTIENbHBIA BXOJ KOHTpoJuiepa (MOAIyJeil)
0€e30I1aCHOCTH U HMETh AUArHOCTHUKY. HpI/I MPOCKTUPOBAHNUN CHCTCMBI 0€30IIaCHOCTH JKEJIATEILHO
HCIIOJIb3OBAHHUEC OAHOTHUIIHBIX KOMIIOHCHTOB OJHOTO TIPOU3BOAUTCIIA, HAIIPUMEP, KOHTPOJIICP
6e3omacHOCTH, pese 0e30macHOCTH, ckaHepbl, 6apbepsl U T.1. ¢pupMel SICK. / It is necessary that the
whole security system will be executed using either a separate security controller (for example, SICK
FlexiSoft) or using the security modules included in the main PLC. Each contact of any of the safety
devices must be connected to a separate input of the safety controller (modules) and have a diagnosis.
When designing a security system, it is desirable to use the same components of the same
manufacturer, for example, a safety controller, safety relays, scanners, barriers, etc. — company SICK.

6.15 Cucrema ynpaBieHus J0/DKHA KMETh HacTpoiiku / The control system must have settings:

- o01re HACTPONKH Ut paboThl 00opynoBanus (MamrHHBIE apameTpsl) / general settings for
the operation of the equipment (machine parameters),

-WH/IMBU/IyaJbHbIE HACTPOWKM Ui WHCIEKTHPYEMOH MNpPOAYKIUU (B COCTaBE «PEIETITOBY)
(peuenTypHHe HapaMCTpBI), KOTOPBIC YUUTBIBAIOT 0COOEHHOCTH CBOWCTB MaTCpuaJIOB UJIHU
koHcTpykuuu npoxykimu / individual settings for products (as part of " recipes”) (recipe
parameters), which take into account the properties of materials or product design.

- HacTpoWku kanmuOpoBok (kamubpoBounsie mapamerpsi) / Calibration settings (calibration
parameters).

- akTyasbHbIe (“kuBbIe”) 3HaUeHUs Bcex HacTpoek / current ("live™) values of all settings .

6.16 Kaxnaplif ceTeBOil HJIEMEHT CHUCTEMBl YIIpaBIEHUS JOJDKEH o0padaThiBaTh CHUTYaIMH

BHC3AITHOTO IIPCKpaAlICHUA CETCBOT'O O6MCHa, AUArHoCTUPOBATL €€, U IIPU I3TOM COXPAHIATH



BO3MOXHOCTb IIPOAOJIKCHHA HAYATOI'O HHUKJIIA B ABTOMATUYCCKOM PCKUME IMOCJIC BOCCTAHOBJICHUS
paboThI CeTH | MoJauu KOMaHbl sl mpojaoibkeHus pabotsl. / Each network element of the control
system should handle situations of a sudden disruption of the network exchange, diagnose it, and at the
same time preserve the ability to continue the started cycle in automatic mode after restoring the
network and sending a command to continue working

6.17 JlomkHbl OBITH HACTPOMKHM BPEMEHHM INIPOMNAJaHUS CETEBBIX COCIUHCHHH, B TCUCHHE
KOTOPOI'o CHCTeMa yIpasieHus He pearupyeT Ha Hux. / There should be a timeout setting for network
connections, during which the control system does not respond to them

6.18 JlookHa OBITH BO3MOXKHOCTHb INPOJOJDKEHHS  aBTOMATHUYECKOTO IMKIJIA  TOCTe
BO300HOBJICHHS BHE3aIHO NpeKpanieHHon noxaun >ueprun / There should be possibility to continue
the automatic cycle after resuming the suddenly discontinued 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 by the control system of these influences and shorten the duration
of the renewal of the operation of equipment

6.19 ¥V cucremsl YIIpaBJICHUA JOJIKHBI OTCYTCTBOBATH HCKOHTPOJIHUPYEMBIC 3a/ICPKKHU BPEMCHU
B paboTe MporpaMMHBIX OJIOKOB M Yy MexaHU3MOB («3aBucanus»). / The control system should not have
uncontrolled delays in the operation of program blocks and mechanisms ("hanging”)

620 VY cucreMsl YHpaBJICHUA OOJIKHA OBITH CHUHXPOHU3AlUA BBIIIOJHCHHA ITapalJICJIbHBIX
KOMaH]l HCHoJHUTEIbHBIM MexaHu3mam / The control system should be synchronized with the
execution of parallel commands to the actuators

6.21 YV cucremsl ynpaBieHHs JOKHA ObITh OJIOKUPOBKA JTUIIHUX (M30BITOUHBIX) KOMOMHAIIHIA
CUI'HAJIOB, T.C. OI'paHUYCHO MHOXKCCTBO KOM6I/IH8.I_II/II\/'I CHUI'HAaJI0B, B T.4. AJId 3alllMTBI OT OIITMOOYHBIX
nannbix. / The control system should have blocking the unnecessary (redundant) signal combinations,
that are many combinations of signals which are limited, including to protect against erroneous data

6.22 YV cucteMmbl yIpaBlieHHs MpPH OTKa3e/c00e BTOPOCTENIEHHONW (DYHKIMH HE JOJDKHBI
nepecTaBath padoOTaTh OCHOBHBIC (yHKIMHU (0€3 3THX BTOPOCTENEHHBIX (YHKIHUN O0OOpYIOBaHUE B
IpUHIIMIIE MOTJIO OBI MpojoibKaTh pabdory) . The main functions of the control system should not be
stopped in case of denial/ failure of the secondary function (without these secondary functions, the
equipment could generally continue to work)

6.23 YV cucremsl YIIpaBJICHUA HOJIKHBI PCAJIN30BBIBATHCA aJITOPUTMBI pa60TBI C MAKCUMAJIbHO
BO3MOKHBIM OBICTpO/ICiicTBIEM MexaHu3MOB o0opyaoBanus. / The operating procedures of the control
system with the maximum possible operation speed of the equipment mechanisms should be
implemented.

6.24 B cucreMe yrpaBieHUS HA/JICKHUT UCITOJIB30BATh YJIEMEHTHI C MHIUKAIIMECH WX COCTOSHHS,
0COOCHHO B TOCIIEIOBATENILHO COCAMHEHHBIX AJIEMEHTOB Iienel 6e3onacHocTH. / In the control system
it is necessary to use elements with an indication of their state, especially in the components in series
of the safety circuits

6.25 Bo BpEMs OKCILTyaTallunu 3aka3uuk JOJKEH HMETH BO3MOXHOCTH CaMOCTOATCIBHO
pa3BuUBATh W YJIYUYIIATb CHCTCMY VYIIPABJICHHA: BBIIIOJHATH 3aMCHY JMIOOBIX €€ DJJIIEMEHTOB Ha
AHAJIOTUYHBIC, OOIOJJHATHL CHCTCMY HOBBIMU 3JICMCHTAMMU. HpI/I OTOM Yy 3aka3uuka JOJI’KEH OBLITH
JOCTYIl Ha YTEHUE U 3alHCh K JIIOOOMY MPOrpaMMHOMY OJOKY U KOH(QUIYpUPYEMOMY IMapaMeTpy
cucteMsl ynpasiieHns B PLC, oneparopckux nmaHensix, NpUBOJAX, AaTYMKaX U T.J. 3a UCKIFOUYECHHEM
JOCTyIa ¥ M3MEHEHHs KoH(HUTypaluu cucteM Oezomacuoct. / During operation, the Customer should
be able independently develop and improve the control system: to replace any of its elements with
similar ones, to supplement the system with new elements. In this case, the Customer should have read
and write access to any software unit and configurable parameter of the control system in PLC,



operator panels, drives, sensors, etc., except for accessing and changing the configuration of security
systems.

6.26 B cucreme ympaBieHUs NODKHBI BU3yalH3HpOBaThes Iuis mHxkeHepa / in the control
system should be visualized for the engineer the following:

- IOCJIE€A0BATCIIBHOCTH IaroB IIPH BBIIIOJIHEHUHN IIPOIrpaMMEl B PLC, a TAK)XK€ MHANKAIIUH
3aBepIICHMs BBIMOJIHEHUs Kaxaoro miara / the sequence of steps when the program is
executed in PLC, and also execution completion of each step

- MOHHUTOPUHI BHYTPEHHHX NEPEMEHHBIX Yy (QYHKUIUH, paboTaloImuX ¢ TpylnrnaMu
onHoTHIIHBIX 00BekToB / monitoring of internal variables for functions that work with
groups of similar objects

- MOHUTOPUHT yIpasisitonie mporpammel / monitoring of control software

6.27 Cucrema yrpaBJeHuUs JIOJDKHA UMETh aBTOMATH3MPOBAaHHbBIC (YHKIMK KanuOpoBok / The
control system should have automated calibration functions.

6.28 Cucrema ympaBieHHUs JIOJDKHA HMETh «OBICTPYIO MPOIEAYPY» IOBTOPHOTO 3aITycKa
IIPOM3BOICTBEHHOI'O IMKJIA TIOCJIE 0TKa3a CUCTEMBI YIIPaBICHHS WM 110 apyroi npuuune / The control
system should have a quick procedure for restarting the production cycle after the denial of the control
system or for another reason.

6.29 Cucrema ympaBieHHS JOJDKHA HWMETh BBICOKYIO CTCIICHb aBTOMATH3allUU |
ObicTpoeiicTBUS (DYHKIUI TIepeHaNaKi 000pyI0BaHus Ha BBIMYCK apyroro mpoaykra. / The control
system should have a high degree of automation and operation speed of the functions of changing
equipment for production of another product

6.30 IIpu oOMeHe maHHBIMHU AOJKEH OBIThH 3amac 1mo TeraMm He MeHee 20 % st BO3MOXKHOCTH
pasButus cucteMsl yrpasiaenus. / When exchanging data, there should be a margin of at least 20 % in
tags for the possibility of developing the control system

6.31 B mocTaBKy CHUCTEMBI YIPaBJICHUS JOJDKHBI BXOJIUTHh YCTPOMCTBA, KOMMYHHKAIIMOHHBIC
Ka0enu U MpOrpaMMHBIE CPEACTBA Ul MPOrPaMMUPOBAHMS U KOH(PUIYpUPOBaHUS BCEX 3JIEMEHTOB
cuctembl ynpasnenus. / The control system should include devices, communication cables and
software applications for programming and configuring of all elements of the control system

6.32 CJ'IeI[yeT HCIIOJIb30BATh B CHUCTCMC YIPABJIICHUSA CepHP’IHO BBIITYCKACMBIC J3JICMCHTHI, I1O
BO3MOKHOCTH u30erast MNPUMCHCHUA  YHUKAJIBbHBIX l'IpI/I60pOB, BBIITYCKAaCMbIX B CAWHWUYHBIX
sx3emruisipax. / it should be used the serially produced elements in the control system, avoiding, as far
as possible, the use of unique devices manufactured in single units.

6.33 OskumaeMblil CPOK IKCILTyaTallMd CHCTeMBbl yrpaBieHus — He menee 10 set. / expected
service of the control system — not less than 10 years

6.34 SI3pik monb30BaTeNbCKUX HHTEpdeiicoB, Bcex IIK, maneneil omepaTopa — pycckwil u
AHTJIUICKUHN ¢ BO3MOXKHOCTBIO OBICTPOTO MEPEKIIIOUEHNUs], S3bIK HAJMCEN Ha MyJbTax YIpaBlIeHUs U
obopynoBanuu — pycckwii. / Language user interfaces, PC display, software and inscriptions on control
panels and equipment - Russian

7. TpeGoBaHusi K cHCTeMe IMATHOCTHKY U BU3yaJIU3alHA

7.15 Cucrema ynpaBiIeHHS JOKHA UMETh JIOCTOBEPHYIO U a0COJIFOTHO MOAPOOHYIO CHCTEMY
JMarHOCTHKH HencmpaBHOCTEH obopynosanus. / The control system must be absolutely reliable and
detailed diagnostic equipment fault system

7.16 Cucrema JAUArHOCTUKU JOJIZKHA BBIBOAUTH OINCPATOPY BCC HCUCHPABHOCTHU, UMCHOLIUC
MecTO Ha Hactosui MoMmeHT Bpemenu / The diagnostic system shall display to the operator all faults
that occur at the present time:



7.17
windows:

® OTKJTIOUYCHHS CETCH, OTCYTCTBYET CBSI3b C OJJHUM M3 CeTeBbIX ycTpoiicTs / disconnection
of networks, there is no connaction with one of the network devices,

eommOKu TpuBONOB  (MpeamodTuTensHO ¢ KogoM M (wim)  pacuiudpoBKOi
HeucrpaBHocTH), / drives errors (preferably with code and / or fault interpretation)

® OIIMOKK JaTYHKOB / SENSOIS errors,

 OIIMOKHM KOMMYHHKAI[HH / communication errors,

® KOMaH/Ia HE BBIMOJHIETCS (OTCYTCTBYET YCIOBHE ISl BBIMOJHEHUs Komajbl) / the
command is not executed (there is no condition for executing the command).

® [IPEBBIIICHO BPEMs BBIIOJIHEHHsS] KOMaHIbl (OTCYTCTBYET YCJOBHE Ui 3aBEpPIICHUS
BBIMTOJIHEHUST KOMaHIbl B TeYeHHe 3agaHHOro Bpemenu) / the execution time of the
command has been exceeded (there is no condition for completing the command for the
specified time).

® BHC3AIMHOE BKIIIOYCHHE HCIIOJHUTEIBLHOTO  yCTPOWCTBA  (HECAHKIMOHMPOBAHHOE
BeImosHeHHe koMauzabl) / sudden activation of the executive device (unauthorized
execution of the command.

e HEHCIIPABHOCTH JaTunka (IoxHbii curaan) / sensor defect (false warning).

® HEHCIIPABHOCTh UCIIOJHHUTEIILHOTO MeXaHu3ma / executing mechanism defect.

e [I0JIOJKCHHME MeXaHu3Ma He omnpeseneno / the position of the mechanism is not defined.

e BBITIOJTHEH MEPEX0/1 B pyuHOil peskum padboTsl / the transition to manual mode.

e HapyIlICHKE TocieIoBaTeIbHOCTH oneparuii / deviation of the operations sequence.

e HEe JIOCTUTHYTO TpeOyemoe 3HaueHue nmapamerpa / The required parameter value is not
reached.

e ipeBBIIEHO TpeOyemoe 3HadeHue mapamerpa / the required parameter value is
exceeded.

® [IPOKCXOIUT HECAaHKIIMOHUPOBAHHOE M3MEHEHHE 3HAUCHHUS Mapamerpa (yTeuka Maciia u
T.I.), BBIXOJ TapaMeTpa 3a TpaHMIIbI YCTaHOBJICHHOrO momycka / an unauthorized
change in parameter value (oil leakage, etc.) occurs, the parameter exceeds the limits of
specific tolerance.

® yCTPOICTBO HE BKITIOUEHO oneparopom / the device is not turned on by the operator.

® yCTPOIICTBO HE BBIKIIIOUEHO ornepaTopoM / the device is not turned off by the operator.

e cpabaThIBaHKE aBapuiiHOTO BhIKITFOUaTess / operation of the emergency stop.

e ipoGJieMbl 110 MUTaHuio U T.71. / power supply problems etc.

e1pu paboOTe C HEUCTIPABHOCTSIMH OIEPATOp MOJHKEH MMETh BO3MOXKHOCTH BBIOMPATh
HanOonee aKkTyaJbHBIC Ha €ro B3IJSI HEUCIPAaBHOCTH uisi MX oOpaborku / When
working with faults, the operator should be able to select the most relevant faults in his
view for their processing.
JluarHocTrueckas rmaHesb J0JDKHa uMeTh 2 okHa / The diagnostic panel shouldhave 2

®B OJHOM OKHE€ AOJI’KHBI BBIBOAUTHLCSA BCE KOMAH/AbI, BBIIAHHBIC CHUCTEMOH YIIpaBJICHUA
Ha HaCTOSIHJ,'I/II\/'I MOMCHT, IO MCPEC BBIIIOJIHCHUA KOMAHABI AOJDKHBI M3 3TOr0O OKHa
ynanstbes / in one window all the commands (directives window) issued at the present
time by the control system should be displayed, due to command execution they should
be removed from this window.

®B J[PYyrOM OKHE JIOJDKHBI BBIBOJHUTHCS YK€ YIOMSHYThie HeucrpaBHocTtd / in another
window the already mentioned problem should be displayed.



7.18 Bce HeMCHPaBHOCTH, KOTOPBIC MMEIH MECTO, HE3aBUCHUMO OT CIIOCO0a UX YCTPAHCHHUS,
nomkHbl peructpupoBarbest B cucteme / All faults that occurred must be registered in the system
regardless of the way they are eliminated,;

7.19 OOGecreynTh BO3MOXHOCTH OIEPATUBHOIO IPOCMOTpa 0a3bl  MPOU3OIICIIITNX
ueucnpasHocteii / Provide an opportunity of quickly view the database of the faults that occurred.

7.20 Cucrema IMAarHOCTUKMA HEUCHPABHOCTEH JOJDKHA B MTOTE MO3BOJSTH HPOU3BOIUTH
MOKMCK HEWCIIPABHOCTEW 0e3 MpPUBJICUCHHs MPOrPAMMHUCTOB W 0€3 MCIIOJIb30BaHUS JIOMOIHUTEIHHBIX
KOMIIbIOTepOB (HOYTOYKOB), WJIM MHBIX auarHoctudeckux cpenacts / The fault diagnosis system should
eventually allow troubleshooting without involvement of programmers and without using the
additional computers (laptops) or other diagnostic tools.

7.21 Ha nuarHOCTHYECKOM MaHeNu WM NaHeIH HAONIOJCHUs CHUCTeMa YIPAaBICHHS JOJDKHA
oToOpakaTh aHUMUPOBAaHHYIO B peajbHOM Maciitabe BpemeHu mHemocxemy/ On the diagnostic panel
or the monitor panel the control system should display an animated real-time mnemonic diagram.

7.22 MHemocxemMa JOJDKHA OBITh MOAPOOHOW W conepkarh MH(POpManum 00 aOCOIOTHO
BCEX MEXaHM3Max, JaTdyukax, mpuBogax u T. aA. / The mnemonic diagram should be detailed and
contain information about absolutely all mechanisms, sensors, actuators and etc.

7.23 Cucrema Bu3yanu3aliu J0J/DKHA cojaepkath moaynu / Visualization system should
contain the modules:

e yIipaBJieHHE TeXHOMornueckumu mapamerpamu / control of technological parameters
e nuciUIel (akTHuecKkux 3HaueHui aas omeparopa / display of actual values for the
operator;

Cpena pa3pabotku oneparopckoii manenu - TIA Portal WinCC /  Operating  System  for
operation panels - TIA Portal.

OrmepalMoHHasi CHCTeMa OIepaTOPCKUX/U3MepuTenbHbIX cTanuuii — Microsoft Windows 7
Professional wmu Ultimate (anrmosiseianas ¢ pycckum  MUI) /  Operating  System  for
operation/measuring stations - Microsoft Windows 7 Professional or Ultimate (english with russian
MUI).

7.24  Cucrema peructpauuu pe3ysapraroB padoter / The registration system results of work

» Cucremoii TOJDKHBI PErHCTPUPOBATh cieayroinue napameTpst / The system should record
the following parameters:

® [IPOTOKOJI PabOThl CUCTEMBI - JIOOBIC BBIJAHHBIC CHCTEMOH YIpaBJICHUS KOMaHbI /
system performance report - issued by any command control system;

® LCTI0JIH30BaHHBIC OMEPATOPOM KHOIKH, CMEHa PeKUMOB | T. 1. / using a button by the
operator, mode change, etc;

e MOMEHTHI cMeHbI cMeH / moments of shift change;

e KOJIMYECTBA MPOU3BEACHHOM mpoaykiuu / produced quantity;

» IlepeuunciieHHbIC TTApaMETPhI JOJDKHBI PETHCTPUPOBATHCS ¢ YKa3aHUEM JaThl U BPEMEHU HX
perucTpaiuu ¢ TOYHOCThIO 10 1 cekyHabl / These parameters should be reorded with their
registration up to 1 second, date and time;

» 3amuch pe3yinbTaToB JO0JDKHA BECTHCH B TEKCTOBBIC (ailsIbl C pa3MeIIeHHEeM UX B TarKax:
roja/mecsiit/daitn / Record the results should be done in text files with placing them in
folders: year / month / file;

» ®opmar ¢aiinoB 1omkeH ObITh COOOIIEH pa3paboTunkom cuctembl ynpasienus / The file
format should be communicated by the developer of the control system;

» Ilpu HEBO3MOXHOCTH CO CTOPOHBI HM3TOTOBHTENISI CHUCTEMBl YIIPABICHUS OOECIICYHTH
3alUCh YKa3aHHBIX MapaMeTpOB, NPOM3BOIUTENEM JOJDKHBI OBITh IPEIOCTABICHBI
TaOJIMIIBI AIPECOB PETHCTPOB KOHTPOJLICPOB JJIsl CAMTHIBAHKS HEOOXOIMMBIX MMapamMeTpoB /



If it is impossible on the part of the control system manufacturer to ensure that these
parameters are recorded, the manufacturer should provide the controller register address
tables for reading of the required parameters;

> HJ’I?I CUHUTBIBAHUSA IIapaMETPOB U UHTCTIpallun e€ B CANHYIO 3aBOACKYIO TCXHOJIOIMYECKYIO
CCTh CUCTEMA YyIIpaBJICHUA NJOJKHA KUMETh BO3SMOXKHOCTD IIOJAKITHOUCHUA eé K CTaH,Z[apTHOfI
cetu “Ethernet . Touka moakmouenus Ethernet mpenocrasnsercs 3akaszunkom / TO read
parameters and integrate it into a single factory technological network, the control system
should be able to connect it to a standard Ethernet network and to communic. The Ethernet
connection point is provided by the Customer;

7.25 [TIlporpammHOe o0OecreueHue, MOCTaBIIEMOE COBMECTHO C CHUCTEMOW YIIPaBJICHUS
JOJI’KHO GBITB CaMOA0CTaTOYHbIM, HE Tp€6y10H_II/IM IIOKYIIKH KaKI/IX-JII/I6O JOIIOJIHUTCIIBbHBIX gacTenl u
MOJTHOCTBIO TOTOBBIM K pabote / The software supplied together with the control system, should be
self-contained, requiring no purchase of any additional parts and is completely be ready to work.

7.26 IlporpammHOe o0ecredyeHue HE [JOJDKHO TpeOoBaTh HAIWYUS BCAKOTO poja
AJIMUHUCTPATOPOB 0as JAaHHBIX U T. . U HE OOJIXKHO Tpe60BaTb MNEPUOANIECCKOIO0 apXHUBUPOBAHHUA
Kakux-1m00 6a3 JTaHHBIX BPYYHYIO, TO €CTh JAOJDKHO ObITh HeoOcayxkuBaembiM / The software should
not require the presence of any kind of database administrators, etc. and should not require periodic
backup of any database manually, that is it should be maintenance-free.

7.27 JlomKHBI BHU3YaJIM3UPOBATHCS JAHHBIE O BBITYCKE MPOAYKLIWH, BPEMEHH DPAaOOTHI H
IIPOCTOEB 00OPYJIOBaHMsI, KOJIMYECTBE M YAaCTOTE aBAapUMHBIX COOOIICHWN 3a BBIOpAHHBIA NEPUOA
Bpemenu / production date, operating time and equipment downtime, the number and frequency of
emergency messages for the selected period of time should be visualized.

7.14 Cucrema BU3YyaJI3alluu NOJKHA UMETh KOHTPOJIb BBOAUMBIX ITOJIB30BATCIIEM 3HAa4YCHUH
mapaMeETpoOB, UYTO B IICPCIICKTUBE MOXKET IIPUBOAUTDH K IIPOCTOSAM 060py,ZLOBaHI/I}I Hn3-3a BBOJA
BHeperiaMeHTHbIX 3HaueHuit / The visualization system should have control of user-entered parameter
values, which in the future can lead to equipment downtime due to the introduction of extra-regulation
values.

Heob6xoauMo coxpansTe B 0a3e JaHHBIX WM OTACNBHBIX (aiiinax (B 00menocTyrnaom Gopmare)
BCE ,HeﬁCTBHﬂ IepcoHalla Ha HK, IMaHeJIn oreparopa U T.II. B BUAC CMCHHBIX WJIN CYTOYHBIX JIOT'OB.

7.15 JlomxkHa OBbITH 3alluMTa OT CIY4YalHBIX WJIM HENPAaBOMEPHBIX HM3MEHEHUH HacTpoeK
mporpamMmsal: pPECKOMCHAYCTCA HC MCHCC TPEX PA3HBIX YYCTHBIX 3allMcey B CUCTEME — JJIA pa60q1/1x, PRI
HaaIMKOB M TEXHOJOroB, s umxeHepoB / There should be protection against accidental or
improper changes in program settings: at least two different accounts are recommended in the system -
for workers, for engineers.

8. TpeOoBaHusi K 00yUeHHIO NEPCOHAJIA

8.1. Ilepen mnpuemkoil 00OpyZOBaHUS, HEOOXOAUMO OOECIEUYUTh IPOBEJICHUE KYpPCOB
o0y4yeHHs 00CTYKMBAHUIO 000PYIOBaHMS JUIsI TEXHOJIOIMUYECKHX PabOYuX, TEXHOJOIOB, MEXaHUKOB,
3JIEKTPUKOB, IPOTPAMMHUCTOB, SJEKTPOHIIUKOB (Ha PYCCKOM SI3BIKE).

8.2. Tembl KypcoB 0OyueHHs IOJDKHBI OBITH COIVIACOBAHBI C 3aKa34MKOM O0OpPYAOBaHHS
mocyie 03HAKOMJICHHS ¢ TEXHHUYECKOH JIOKyMeHTanuel Ha 000py10BaHuE.

8.3.  OOydeHure MPOBOJIUT MOCTABITUK Ha MPOMBIIUICHHOM IUIOMAAKe 3aKa3unKa.

9. TpeOoBaHUsI K MOHTAKY M UCIIBITAHUIO 000PY10BAHUS



9.1 Pabouas  KOHCTPYKTOpCKAas  JOKYMEHTallUs  TOJUICKUT  JIOTIOJHUTEIHLHOMY
COTJIACOBAHUIO MO DJICKTPUYECKUM CXeMaM, 1O TMEpPEYHI0 U XapaKTePUCTHKAM MPOTrPAMMHOTO
obecrieyeHus1, Mo TabapuUTHBIM pa3MepaM U MPUBS3KE.

9.2  OOopynoBaHue [IOJDKHO MOJBEPraTrbCs MPUEMO-CIATOYHBIM HCIBITAHUSM Ha 3aBOje-
U3rOTOBUTENE M Ha MPOMBIIUICHHON IUJIOMaAKe 3aKa3yuka, B COOTBETCTBUU CO CIEHUAIBHO
pa3paboTaHHON U COBMECTHO COTJIACOBAHHOM MPOrpamMMOHu.

9.3  llled-moHTaxxkHBIE pabOTHI MpoBOAATCS criiamu [locTaBmiyka.

9.4  Tapantus Ha oOopymoBaHHWE HEe MeHee 12 MecslleB C MOMEHTa TOJIUCAHHS aKTa
npremMa 000py0BaHUs B SKCIUTYaTaLHUIo.

CoruacoBaHo:
PykoBoautens ['KO JJUPIT AO «Kopauant» J.H. Kpuonanos



