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[bookmark: _Hlt429040928][bookmark: _Hlt428935294][bookmark: _Hlt169921040][bookmark: _Hlt169928675][bookmark: _Hlt159905404][bookmark: _Hlt159905405][bookmark: _Hlt428929946]1.	General Part
[bookmark: _Hlt428930401][bookmark: _Hlt428935296][bookmark: _Hlt429217498][bookmark: _Hlt429217492][bookmark: _Hlt169921325][bookmark: _Hlt159905830][bookmark: _Hlt159905831]1.1 	Introductory Provisions
[bookmark: _Hlt153757119]This part of the Mondi Štětí a. s. Standard is binding for the tangible as well as intangible deliveries of the control systems into the factory of the Mondi Štětí a. s. Standard.
For the deliveries of the control system components, the direct link to other sectors is dealt with, especially to the sector of electrical engineering, measurement and regulation, minor portion also to the mechanical engineering and construction activities.
Publishing of this part of the Standard does not dispute the validity of the national standards for the deliveries, especially the electrical standards and the standards for the reserved technical equipment. The Czech national standards also apply to the parameters of the delivery not mentioned herein.
The parts of the Standard are available in the Czech and English languages as electronic documents. 
This part of the Mondi Štětí a. s. Standard applies to the deliveries of:
CS projects linked up to the other sectors
technical reports and CS audits
integrated control system assemblies, comprising:
- input and output cards,
- power supply,
- communication interface,
- network instruments, central units and other inseparable CS components,
- visualization.
4.	any software.


[bookmark: _Hlt428935308][bookmark: _Hlt169930228][bookmark: _Hlt159905592][bookmark: _Hlt169921330]1.2	Terminology and Abbreviations
Mondi Štětí a. s. Standard - the document of the quality control system, including the set of the Mondi Štětí a. s. requirements related to the scope and quality of deliveries and services.
part of the Standard - a part of the Mondi Štětí a. s. Standard, published as a separate volume, stipulating the requirements for the scope and quality of deliveries and services in a single sector or a type of activity.


Abbreviations used
CS	control system
DCS 	Distributed Control System, general platform comprising other specializations in the CS field
QCS 	Quality Control System – the quality control for the paper-making machinery, including the measuring frame and the quality control equipment (diluted stock inlet, steam box, water spraying etc.)
PLC 	Programme Logic Control – a programmable automatic machine, the basic form for the technological process control, usually without visualization
PC	personal computer
DCS	the technological process control computer
QCS	Quality Control system
OS	operator station
CPU	central processing unit, control system processor
I/O	control system inputs and outputs
DI, DO	digital inputs and outputs
AI, AO	analogue inputs and outputs
E	electrical engineering or electrical equipment
MR	measuring and regulation, the field of activity or the equipment
TIN	technological and information network
OPC	Ole Pro Control – communication protocol 
TOP	technical and organizational instruction of the company in the Mondi Štětí 
a. s. quality control system
FAT	Factory Acceptance test


[bookmark: _Hlt169920469][bookmark: _Hlt169920616][bookmark: _Hlt169920642][bookmark: _Hlt169921334]2.	DCS Delivery
[bookmark: _Hlt169920690][bookmark: _Hlt169921359]2.1	Basic Principles in DCS Deliveries
At the first meeting of the designing department, all standard wiring diagrams will be identified and approved; the work must not start without the agreement!
In order to define a failure, each individual DCS input must be localized in the SW.
In the plant or switchboard circuitry, the so-called combined failures must not be used (only exceptionally and if agreed with the Mondi staff; in addition, these combined failures must provide for the simple diagnostics using SW).
For the motors over 15 kW (including 15 kW), the current measurement with a 4-20 mA output into DCS must be installed.

[bookmark: _Hlt169920558][bookmark: _Hlt169920581][bookmark: _Hlt169921368][bookmark: _Hlt169920694][bookmark: _Hlt169921394]2.2	Interface between DCS and Other Sectors
At the terminal block of the DCS electrical cabinet, mainly at the electric distribution stations. 
Cable connections isolating I/O cards from the process
Diagram – DCS boundary (marked in red):
[image: typ_schem_motor]


[bookmark: _Hlt169921403][bookmark: _Hlt169920758]2.3	Signals, Power Supply and DCS Cabinets

A uniform analogue signal 4 to 20 mA must be used for connecting the sensors and as a control signal for the actuators. Does not apply to special sensors (temperature, frequency).

signals	input and output analogue signal 4 to 20 mA, 24VDC 
	type-specific special sensors and indicators (temperature, frequency, etc.)
	input digital contact (cut-out relay 220 / 24V, 50Hz)
	output digital contact (cut-out relay 24 / 220V, 50Hz)

power supply	24VDC supply for I/O cards
		24V/50 Hz, 24 VDC supply for cut-out relays (I/O)
	process signal 230 V/50 Hz (power supply to valves, terminal switches etc.)
	depending on the operating conditions, the power supply of 24 VDC, or 24 VAC is also possible

cabinet	All DCS components will be located in the standardized cabinets with the required equipment:
230V AC and 24 V DC power supply
protective elements
overvoltage protection
UPS for the equipment (change possible upon agreement)
cabinet illumination
230 V AC service outlet
artificial ventilation of the cabinet (if necessary, cabinet air-conditioning)
all digital signals will be isolated using relays (the relay type as approved)
enough space for cables and conductors inside the cabinet
terminal block for internal and external wiring



[bookmark: _Hlt169920799][bookmark: _Hlt169920842][bookmark: _Hlt169921412]2.4	Connection of Motors into DCS

The connection is executed depending on the motor output and type; the specified number of signals for the respective motor type must be complied with

Table - number of signals:

motor 
- 4 DI		control voltage 
		motor running monitoring
		failure (motor thermal protection)
		safety switch status
- 1 DO	START instruction

motor with current measurement (15 kW and above)
- 1 AI		actual current
- 4 DI		control voltage 
		motor running monitoring
		failure (motor thermal protection)
		safety switch status
- 1 DO	START instruction

motor controlled by frequency converter
- 2 AI		actual speed
		actual current
- 1 AO		required speed
- 3 DI		safety switch status 
		motor running monitoring
		failure
- 1 DO	START instruction

reversible motor 
- 5 DI		control voltage 
		2x motor running monitoring (normal and reverse)
		failure (motor thermal protection)
		safety switch status
- 1 DO	START instruction

reversible motor with current measurement (15 kW and above)
- 1 AI		actual current
- 5 DI		control voltage 
		2x motor running monitoring (normal and reverse)
		failure (motor thermal protection)
		safety switch status
- 1 DO	START instruction


motor with local control 
as a standard motor 	+2 DI	local START push-button or stepping
local STOP push-button	+1 DO	ON indicator

reversible motor with local control
as a standard motor 	+3 DI	2 x	local start push-button or stepping
local stop push-button	+2 DO 	2x ON indicator



Wiring diagram - motor (standard):

[image: typ_zapojeni_02]




Wiring diagram - motor with current measurement:
[image: typ_zapojeni_01]

Wiring diagram - motor with run reversation:
[image: typ_zapojeni_03_reverz]


Wiring diagram - motor controlled by frequency converter:
[image: typ_zapojeni_03_FM]


[bookmark: _Hlt169929671][bookmark: _Hlt169921129][bookmark: _Hlt169921422][bookmark: _Hlt169930103]2.5	Operator stations
The operator stations should be provided with secured power supply using an on-line UPS station, for at least 20 minutes of un-energized operation.
One operator station will be used for the OPC communication in order to transfer the selected signals into the internal company network (TIN). 
The NET network computer socket is the boundary for this part of the delivery. The specification of the signals that are communicated via OPC is always discussed depending on the respective installation, however, practically this applies to all hardware DCS signals with the internal variable signals added.


Operator station equipment:
control and display of the technology status
motor control
an option to input the required values of the controlled variables
an option to input parameters for the regulators
recording and display of the course of regulation and variables as trends
an option to create customized trends (DRAG and DROP system)
failure display and recording
complete diagnostic reporting of the unexecuted conditions of operation of individual devices, graphical display of locking for the sequences and conditions!
an option to save the HISTORY DATA for selected signals (historian station – OPTION)

[bookmark: _Hlt169930140][bookmark: _Hlt169930208][bookmark: _Hlt169930174]2.5.1	Engineering Station
The engineering station is used for the direct programmer's input without the necessity to use an operator station. The engineering station must be provided with a back-up device (DVDRW burner). It will be connected in the same way as the operator station, in order to replace the OS if necessary (in the case of an OS breakdown, it can be used as an operator station).
The alarm recording will be digital, i.e. saving in LOG files for further processing.

[bookmark: _Hlt169921233]2.6	Network
The control units, stations and controllers are connected into a local DCS network; according to the individual suppliers, they are divided into several types (industrial, control). The networks must comply with the international protocol standard. 
Interconnection to the Mondi information network is important. The DCS local network must be provided with a network gateway for the isolation from the Mondi network. The router must meet the requirements of the Mondi IT department, in order to provide the full compatibility with the other elements in the company network. The manufacturer is CISCO; type and version in accordance with the current IT information. 
An exception may apply to OPC communication that is used for the collection of technological values directly from the DCS controller. In this case, the "direct" communication is provided using the "second" network adapter on the DCS station (or a special installed PC used for this communication). For the security reasons, the specific IP address will be provided.
Addressing of the elements in the local DCS network will be carried out in accordance with the Mondi requirements and conventions. Mondi will provide the range of IP addresses to be used.


[bookmark: _Hlt169921256][bookmark: _Hlt169921433][bookmark: _Hlt169921296][bookmark: _Hlt169921450][bookmark: _Hlt169930379][bookmark: _Hlt169930372]2.7	DCS Peripherals
Each system will be equipped with the following printers:
1-2x laser printer for printouts of alarms and reports
1-2x colour (Ink-Jet) printer for printouts of displays, trends


[bookmark: _Hlt428932734][bookmark: _Hlt428935328][bookmark: _Hlt428932715][bookmark: _Hlt429040943]3 	Documentation
[bookmark: _Hlt169921591][bookmark: _Hlt169921595][bookmark: _Hlt169921507]3.1	Mandatory Scope of DCS Documentation
The CS connection drawings must have an A4, exceptionally A3, format. 
- technical report - operating conditions (e.g. voltage systems, types of environment, etc.)
- description of the equipment designed
- description of the equipment controls
- general CS topology
- list of programs – algorithms
- interlock charts – diagrams + verbal description
- charts of motor control circuits and E&I control circuits on the part of connection to DCS
- connection and number of peripherals (displays, printers, active network elements, etc.)
- diagrams of communication lines and data networks
- assemblies of the control system switchboards, including
	- location of the equipment in switchboards 
	- tables of internal wiring
	- specification of the equipment in switchboards
- indication of the number of remote I/O
- manuals for the supplied HW and SW of the control system and operator station (including the accessories on CD or DVD ROM supplied as a standard, like drivers and auxiliary programs
- licence agreements for the supplied SW
- HW declaration of conformity, possibly routine test certificate
- printouts of the application in the control system, description of the application in the operator station and data files of applications on disks
- the documentation will include operator and maintenance manuals in Czech
- technical documentation may be in English
- inspection reports for the equipment supplied
- lists of recommended spare parts for the two-year operation including the prices
The principles for manner of reports, technical drawings and other documentation are governed by the applicable Mondi Štětí a. s. Standard.


[bookmark: _Hlt169921620][bookmark: _Hlt169921954]3.2.	Other Terms
The complete documentation must be provided not later than on the date when the equipment is put into the operation (as built).
The complete documentation must be provided including the last changes and amendments.
In certain cases, the timeliness of the documentation delivery is a condition for the approval of the workplace and its putting into operation. It is also important in order to make the translations and to train the operators and maintenance.

[bookmark: _Hlt169928678][bookmark: _Hlt169921941]4	Algorithms, Visualization
[bookmark: _Hlt169928685]4.1	Algorithms
The programs must be composed clearly, synoptically and by logic units. 
The creation of SW must always be consulted with the designated Mondi staff (central maintenance and plant specialists). 
More complex interlocks require visualization on the operator station, however all interlocks must be available in the printed form.
The visualization of algorithms must be interactive for more complex cases (e.g. sequences); it must be clear from the display, which algorithm is not met or on which step the respective sequence has stopped.
The interlock visualization on the operator station must be available to all operators with sufficient commentary.


An example of algorithm record – level:
[image: interlock_hladina]


An example of algorithm record – motor:
[image: interlock_motor]


An example of algorithm record – regulator:
[image: interlock_regulator]
Display of a sequence – before the start
[image: PS5_SEQ_ReadyToStart]


Display of a sequence – status:
[image: PS5_SEQ_ReadyToStartSteep3]

[bookmark: _Hlt169921927][bookmark: _Hlt169929258][bookmark: _Hlt169929267]4.2	Plant Visualization
The visualization is carried out in coordination with the plant!
The visualization must be clear, divided into operating groups. It must include a „central“ display providing general view of the plant. The colour marking of individual circuits, motors and their functions (START, STOP) must be observed in order to provide for the clear information, at the first sight, of the status of the equipment – OPERATION/STOP.
The prescribed colour marking of the assemblies (pipelines, tanks, etc.) must be observed. Potential variations are possible if approved by the Mondi staff (designing team). 
The mode of colour marking and the instructions for creation of displays is described in the annex to this document.


Examples of displays:
[image: 30]
[image: 40 - BEL - Belirna]


[bookmark: _Hlt169921883][bookmark: _Hlt169921826][bookmark: _Hlt169929246][bookmark: _Hlt169928307]4.3	FAT – Factory Acceptance Test
The supplier is obliged to demonstrate completely the functionality of the system, the demonstration may be carried out on the manufacturer's premises, or in Mondi sufficiently long ahead of the installation proper, in order to provide an opportunity for the remedy or changes of SW. 
The FAT includes the complete inspection of the system configuration, controller activity, alarm functions, behaviour and statuses of displays, 100% testing of all inputs and outputs.
4.3.1.	Hardware Test 
Check of connection and content. Typical activities:
check of the delivery according to the documentation (content of the switchboards, cabinets, etc.)
check of the instruments and material used – according to the configuration documentation
check of conductors, correct connection inside the cabinets (Point-to-point) 
power supply test 
4.3.2.	Visualization Test 
check of displays
technological links
alarm displays
technological sequence
operator options to modify the displays (alarms, trends)

4.3.3.	Test of Algorithms, Interlocks, Locks
full (or partial, depending on the operating groups) simulation of the operation
check of interlocks, sequences, time link in accordance with the documentation
The FAT may be used as a partial training of operators which is basically done during the transfer of the system and program debugging.
All failures or uncertainties must be documented in details (Punch List) with the terms of their remedy. All must be countersigned.


[bookmark: _Hlt169928426][bookmark: _Hlt169929274]5. 	Other 
[bookmark: _Hlt428935284][bookmark: _Hlt32108369]5.1	Other Equipment
For the equipment which is supplied as a novelty to Mondi Packaging Paper Štětí a. s. and the company is not equipped for its maintenance, the diagnostic and other equipment (programming and communication devices, computers, software, meters, testers, documents for the training of maintenance staff) must be supplied.

[bookmark: _Hlt428935278][bookmark: _Hlt169928564]5.2	Change of the Standard
In a specific case, the Standard may be amended with other requirements. These requirements must be discussed with the company representatives and the results of the discussion must be documented.
In such case, the changes are checked and approved by the same positions that checked and approved the Standard.

[bookmark: _Hlt169928546][bookmark: _Hlt169928577][bookmark: _Hlt169928544][bookmark: _Hlt169928553]5.3	Suppliers and Manufacturers

Preferred suppliers of the control systems and the components for those systems
The exceptions must be discussed with the company representatives and the results of the discussion must be documented.

[bookmark: _Hlt169928847]5.3.1	Suppliers of Control Systems and Programmable Automatic Machines
ABB
Honeywell
METSO
Siemens
[bookmark: _Hlt169928843][bookmark: _Hlt169928896]5.3.2	Suppliers of Quality Control System – Measuring Frames
Honeywell
ABB
[bookmark: _Hlt169928840][bookmark: _Hlt169928921][bookmark: _Hlt169929295][bookmark: _Hlt169928904]5.3.3	Suppliers of QCS Actuators (Steam Boxes, Water Spraying, etc.)
Honeywell
V.I.B.
METSO


[bookmark: _Hlt169928837][bookmark: _Hlt169928766]5.3.4	Suppliers and Manufacturers of Computers, Servers and Network Components
	DELL, Hewlett Packard – computers, servers
	Cisco – network components
	Panduit, Beldem - cabling		

[bookmark: _Hlt169928946][bookmark: _Hlt169928930][bookmark: _Hlt169929004][bookmark: _Hlt169928672]6	Annexes to the Standard
The colour marking depends on the CS manufacturer and the used HW and operating system. Therefore the annexes are only informative, however the basic colour range must conform to the CSN standards and be in compliance with the colour marking used at the technological diagrams.

Annex 1 Colour Range
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