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1	General requirements

Wiring has to fully comply with stipulations of state standards (ČSN), relevant regulations and orders in Electro domain.
Wiring configuration is also fully or partially subject of standards from the following fields:
- design safety standards,
- industrial safety standards,
- electric standards,
- radiation standards,
- measurement and control standards,
- measurements standards,
- metrology standards.

[bookmark: _Hlt428947186]2	Documentation

Documentation of the electric part is required prior to implementation in two copies for amendment procedure. At the end of the procedure and the implementation of eventual amendments is the documentation presented in five copies in the final wording to the customer.
At the negotiation of special terms and conditions the customer may request also other types of documentation. The list of documentation in definitive wording according to customer's requirements has to be known from the onset of contractual relationship.
The supplier has to respect the following requirements of the customer:
- documentation will be prepared electronically. Manually prepared documentation will not be accepted; SW type, in which the documentation will be prepared has to be approved by the customer in advance (CAD systems, E-Plan etc.).
- the supplier will hand a list of complete documentation in current wording over to the customer, details stipulated by appropriate contract or order;
- all equipment has to be marked on a technological diagram of the process; functions of the ON/OFF type, controlled by programable automats will be marked by a reference and completed with cross-references to the circuit number or marked as I/O:


- it is necessary to up-date the existing line diagram of operation to illustrate new location of power supply, grounding of control systems, it has to comply with recommendations or conditions of the manufacturer,
- all calculations performed, related to implemented job, have to be part of exact documentation, so they become the basis for the design of eventual further extension of the current unit,
- list of used (necessary) cables has to contain:
	a)	cable number,
	b)	cable length,
	c)	number of cables,
	d)	cable size,
	e)	position of cable's both ends,
	f)	cable type,
- drawings of switchboards have to show front panel of each switchboard, location 	and size of all control elements has to be marked; free positions and other 	locations for planed extension have to be also clearly marked in the drawings,
- connection of switchboard drives - each drive will be on a separate drawing with marked internal and external connection, for more complicated circuits a type diagram from drive group will be created (but the rule 1 drive = 1 diagram applies).
- disposition diagram - (manufacturer's standard) - electric disposition diagrams show all electric and pneumatic elements of the equipment (ID numbers matching the cable diagrams),
- panel drawings - diagrams of integral arrangements and panel front sides in the design have to be handed over to the customer for consultation and approval prior to manufacturing of the elements, the following drawings are necessary:
- panel's front side drawing showing:
	- dimensions of each appliance,
	- position of each appliance,
	- ID number of each appliance,

- drawing of internal arrangement showing:	
	- dimensions of each appliance,
	- position of each appliance,
	- ID number of each appliance,
	- cables,
	- cable entry,
- list of parts (prepared electronically - generally Microsoft Office)
list of parts contains information listed below:
- plate number,
- functional description,
- parameters,
- location within field,
- cross reference to loop/logical diagram,
- cross reference to technological diagram,
- initialization extent, required values,
- I/O addresses,
- diagram of parts - drawings showing terminals and connections of each part have to be integral part of each documentation; if several parts of the same type are used, one sketch with references t other related plate names will be used,
- planar disposition of appliances - plans, drawings of floors with physical location together with marked plate numbers and approximate height above floor respectively,
- single-pole diagrams are designed individually,
- spare parts - for each part of the installed control equipment a list of recommended spare parts ahs to be delivered (part of documentation), the list is based on the list of used parts,

- electro and pneu - material - list contains all appliances used on the equipment and control panel; identification matches rules used on basic and disposition drawings; completed with the manufacturer's name and product's type number,
- list of electrical appliances - (list of motors) contains all parts of the project, powered by electricity, always has to contain:
- appliance number,
- complete description of motor or appliance function,
- rated input,
- disposition position, 
- switchboard disposition position,
- complete ordering number and supplier's name,
- manuals for operation, repairs, remedy of small faults and lubrication plans,
- motor type,
- control system HW architecture - shows all parts of the system, interconnection, communication, power supply, communication method used (optics, metallic, etc.)
- control system SW architecture - has to be comprehensible for the customer, prepared according to manufacturer into functional blocks, all I/Os and individual blocks have to be precisely marked. Marking recommended by appliance or functional description (not by numerical or alphabetic code!!!) 
- printout from control system programs - part of documentation, containing:
- instructions, comments, cross-references and notes,
- logical diagrams
- all necessary inputs and outputs have to be markes with complete description,
- interlock list - contains:
- hard interlocks,
- soft interlocks,
- terminals' diagram - is part of the drawing documentation,
- technical description of the equipment and description of its function has to be integral part of the documentation.
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3	Safety precautions

Safety precautions and safety elements have to be integrated into the installation. Operators and mechanics have to be adequately protected from direct hazard of electric current or unexpected, eventually uncontrolled function of the equipment, from explosive hazard and other possible influences of the equipment.
Requirements, compliance with which has to be guaranteed by the supplier, are also listed.

3.1	Protection against "direct contact"
- internal parts of the panel with voltage exceeding 48V unswitchable has to be protected with acrylic glass and warning red light or warning sign,
- equipment installation on removable covers or panel doors is not permited without prior approval,
- all terminals within the panel have to be IP 20 or, if it is impossible, then each individual appliance has to be protected by acrylic glass,
- all unprotected "live" parts, contacts etc. are marked to ensure complete safety of the operation and maintenance personnel.

3.2	Electric equipment in explosive environment has to be explosion-proof in compliance with regulations in force.

3.3	Assurance
- fuses have to be installed to enable removal and replacement without exposure of any live part; cartridge-type fuses,
- lockable safety insulation equipment with interlocking mechanisms are available for each panel etc.,
- all insulation elements have to be rated for possible power supply interruption 	 even under maximal power input of the equipment,
- semiconductors cannot be used as insulation under any circumstances,
- for Start/Stop function a mechanical contact has to be used (PLC and ACS outputs).


3.4	Stop buttons and safety disconnectors (safety disconnect, hereinafter SD, SSW 	- safetyswitch)
- each appliance has to have individual SD and locking Stop button max. 3m away from the appliance; if the appliance is installed and operated in heights, each has to have an SD,
- SD has to interrupt power contact of the appliance with 400-V voltage; SD has to be also equipped with auxiliary contact, function of which is to interrupt control circuit prior to disconnection of the power circuit; another auxiliary contact is necessary for remote signalling; SD has to be clearly and visibly marked,
- at least one general Stop button has to exist at all times for interruption of power supply of the entire unit it serves; it is usually located in a control room; in case of installation of remote signaling it is necessary to equip the Stop button with an auxiliary contact; SD has to be clearly and visibly marked,
- in case of the use of frequency inverters for change of revolutions of alternating motors, SD has to be located before the inverters; no switches without an auxiliary contact, ensuring quick switch-off (blocking) of the inverter, can be placed between the frequency inverter and motor terminals,
- all safety and Stop buttons have to be connected directly into the circuits, i.e. not through control systems and relays, this rule applies also to safety switches in the process and on machines,
- each Stop button has one switching contact connected to the control system for status reporting.

3.5	Machine's emergency circuit
- each machine is equipped only with one safety circuit, which includes all safety buttons, door contacts, manual START/STOP buttons etc; this circuit works with safety relay,
- if the machine or equipment is equipped with covers of transmission cabinets, belts, chains etc., the covers have to be connected with STOP - circuits by a limit switch or a special instrument has to be used for their removal (not a classic wrench or screwdriver),

- interconnection of all control cables of the safety circuit has to be carried out in a separate box with terminal blocks in a separate place from the remaining installation; serial connection of STOP contacts is unacceptable,
- safety relay has a contact connected into the control system and this contact has to be interconnected into the control circuit of each output,
- all safety elements are connected to the machine's or equipment's panel, so eventual faults are identifiable, the safety relay disconnects power supply of all output boards of the control system, with the exception of the panel lighting,
- pneumatic elements have to be initiated after power supply disconnection to ensure safety position,
- safety relay (uninterruptible type) has to be reset with a special button or other control element from the control panel.

3.6	Restarting motor after fault removal
- pneumatic equipment and other mechanical moving parts of the equipment do not return to the safety position after machine's disconnection of power supply failure,
- if the motor cut-off has been cause by a fault, which has been subsequently removed, automatic restart has to be prevented; the logic has to has to request start-up from the operator through the control panel or locally after fault removal,
- if the motor is secured using SD, start-up after release has to be prevented,
- control circuits and action elements (valves) have to be powered from a back-up supply like the control systems, this has to be consulted with the customer.

3.7	Protection by barrier in dangerous environment
- in locations with installed barriers for dangerous environment, the barriers have to be grounded in the prescribed grounding point.
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4	Quality


4.1	Materials' quality
- all equipment and materials have to be designed for continuous operation 24/7,
- all components and parts have to be designed, selected and tested for continuous operation 24/7 under normal conditions in temperatures:
	a) production areas - 10°C to + 40°C,
	b) packaging areas - 10°C to + 40°C,
- all parts of electro supplies will be designed for continuous daily operation at ambient temperature up to 40°C,
- all cables have to be continuous and uninterrupted an connections have to be made only in technically simple locations,
- all interventions into metallic structures, required during installation, (cuts, welds, connections etc.) have to be machined and finished against corrosion in compliance with section 04 Mondi Štětí a.s. standard - Anticorrosive protection, part I,
- all cables and wires, including grounding, will be exclusively copper, aluminium can be used in justified cases with written consent of an authorized representative of the customer, discussed in advance,
- cable trays have, depending on corrosive environment, in which they are installed, suitable anticorrosive protection (zinc-coating) in compliance with section 04 of the Mondi Štětí a.s. standard - Anticorrosive protection, part I,
- cable tray connections can be threaded, eventually welded, using special technology; certificate has to be attached!

4.2	Installation containment
- all appliances in production areas has to be equipped with covers at least IP 55, in shipping areas and warehouses with IP 54 covers,
- appliances in control and distribution rooms must have covers IP 44, but at least IP 21, this requirement has to comply with the environment type.


4.3	Mechanical protection
- appliances have to be protected against damage during operation under normal, standard conditions, during cleaning, product handling and also possible refurbishment works,
- frequently removed safety covers (for purposes of cleaning or maintenance) have to be equipped with quick-attach fixtures, threaded joints are not permited under any circumstances,
- drive electric motors have to be equipped with covers at least IP 44,
- electric cabinets - have to be designed to bear loads of min. 80kg,
- all terminal switch installations have bear a load of at least 80kg,
- photo-cells, light sources and spot lights, micro-switches and proximity
switches must have bearing structure, designed for loads up to 80kg without bending,
- all free-standing cabinets have to be installed on concrete or steel base, 100mm in height and ground-plan dimensions matching the cabinet,
- appliances in locations with material trucks have to be equipped with barriers, which withstand low-speed impact,
- each panel, containing PLC or frequency drive or other equipment, generations heat, has to be fitted with ventilation, so the max. temperature in the cabinet does not exceed 40°C, small auxiliary transformers and other heat-sources will be located above other appliances,
- pneumatic or electro-pneumatic parts will be located in separate panels/cabinets,
- cables must have adequate mechanical protection against cross-cut or damage by fire during installation,
- flexible, loose part of the electric cable has to be reasonably long, not extensively long in free space, if possible attached to the structure (base etc.),
- cables are installed preferably in lower parts of the cabinets,

- if the cables are not connected immediately after installation, the ends have to be waterproofed and secured mechanically,
- types of cables passing through places with extreme temperatures have to match these operating conditions ad must be connected into approved connecting boxes, which are filled with approved substance, maintaining permanent plastic state,
- flexible and loop connections are used, whenever the cable transits from solid to moving or vibrating location or into a moving appliance, e.g. motor etc.,
- all cables have to be selected in finish, matching the environment, in which they are laid and operated; selection of the cable size is given by current, voltage, ambient temperature, clustering method, cover type and relation to other cables (according to standard in force)
- all cable terminations are executed using eyes under nuts or terminals for direct connection, saddle terminals; clamps are connected to chassis by suitable insulated grounding wire,
- cables passing fireproof walls have to be secured by fireproof seals, paints or suitable fireproof barriers (INTUMEX),
- all cable terminations at ventilated appliances etc. in technological process have to contain cable marking,
- for cabling on the equipment enclosed steel tube (unless other options are available) or cable protector, suitable for the environment,
- all cables have to lead directly into boxes for equipment,
- cables for local disconnector are connected directly into the disconnector without a box,
- in telescopic booms, moving parts of machines and cranes highly-flexible cables are used,
- only one wire can be placed into each terminal,
- all wires in panels or machines have to be flexible with press-on terminations,
- flexible bandaging has to wrap cable clusters around door hinges; grounding (protecting) wires have to be lead individually, not within the bandaging.

4.4	Measurement precision
- instruments have to have relative precision suitable for their function, min. 2.5% for informative measurement and 1 to 0.5% for control or precise measurement; deviations have to be consulted with worker assigned to project management.

4.5	Installation and accessibility
- all appliances have to be clearly visible and accessible for maintenance, from a safe places either directly from the floor or from a platform,
- all installation points for sensors, valves etc. will be designed to enable easy and quick relocation and re-installation without operation shutdown,
- motors have be located to enable easy installation and later maintenance; in reasonable cases the workplace must be equipped with handling equipment,
- all cable distribution in proximity of equipment or machine has to be installed to prevent standing on it or touching it,
- guiding rails of conveyors and feeders cannot be used for sensor installation,
- all distribution, fuse, disconnector and invertor cabinets, as well as other separate electric equipment on the machine has to be located 1.3m above floor, unless the project specifies otherwise,
- separate electrical appliances have to be placed on solid support, which prevents their placement on other appliances,
- in all horizontal cable trays the cables have to placed on the top, not the bottom of the cable tray.

4.6	Requirements for tools and testing equipment
- all special instruments and equipment for service of the ordered equipment is ordered together with the equipment,
- specific tools, jigs or instruments (e.g. manual transmitter programer) has to be purchased as part of the project,
- necessary computer equipment, used for programing, tuning and diagnostics of control systems or inverters (PG programer, notebook) have to be part of the project.
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5	Equipment's flexibility

In order to enable necessary extension of power and control systems, the project has to have a built-in reserve of at least 20% of the current capacity. The reserve size can be changed according to customer's request, this part has to be negotiated with the customer!
- equipment panels:
	a) panle's working surface,
	b) installation space within the panel,
	c) free terminals within panel,
	d) cooling capacity within panel,
	e) place for cable entry into the panel,
- input/output box,
- DCS, QCS reserve in I/O and possible extension,
- switchboards/number of outputs for appliances,
- transferred power,
- lighting,
- for optimal performance DCS (PLC, QCS) we recommend no to exceed 60% of total capacity-processor leading

6	Compatibility

a) individual equipment parts must comply with state technical standards,
b) use of standard dimensions of motors,
c) use of standardized levels of power voltages,
d) use of standardized levels of control voltages,
e) computer means have to communicate on the same and higher level for purposes of connection to plant network, it means they have to contain standard protocols for communication, especially OPC protocol, used for Technological Information System (TIS); local computer networks (DCS etc.) are interconnected with central network through ROUTERS to ensure mutual safety and transfer stability,
f) operation of all electrical machines, instruments and equipment cannot be negatively affected by short-term drop of supply, control and signaling voltage, which is lower under or equal to 30% of the nominal voltage and its duration is t ≤ 400 ms.
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7	Requirements for equipment in process


7.1	Cabling
a) if possible, do not use terminal boxes; cables can be interconnected only in necessary cases and the number of interconnections on route is limited to necessary minimum,
b)	all cabinets and interconnection boxes have to be marked by riveted-on or bolted-on plate with box number, matching the cable list; according to the current diagram each wire, leading to a terminal in the interconnection box, also has to be marked; voltage exceeding 24V has to be properly marked on JB plate,
c)	bolts are used for panels and boxes; tapping screws and loose nuts are not permitted,
d)	all terminal boxes, used on machine are metallic, with IP 54 cover and are grounded,
e)	instrument signals are lead through cables with shielded pair; if multiple signals go through the same route, mulitpart cable may be used,
f)	electrical and mechanical-pneumatic distributors are separated or completely divided and are also separated from supply cables,
g)	only one end of the cable shielding is grounded, the end connected at I/O terminals in process,
h) analogue signals from instrumentation are nod lead together with HV and LV power cables, they are placed in throughs - minimal distance of 500mm in concurrence and 25mm at crossing, from power cables; analogue signals 4 - 20mA from motor currents can be located together with control cables,
i)	veins of control wires are marked by rings or sleeves with water-proof numbers; if lead vertically, then read from right, from bottom to top. Marking has to match the drawings,
j)	cable trays are lead vertically as much as possible, to create the smallest possible surface for dust and debris deposition,
k)	cable trays are supported by smooth rods, anchored in ceilings; use of rods with threaded ends is not recommended,

l)	if the cable trays are attached to walls, the minimal 20-cm distance of trays from walls has to be observed,
m) cables have to enter electric cabinets always from the bottom,
n) all eventual excessive cables have to be removed e.g. in control panels or motor distributors,
o) cables entering into and exiting from buildings have to be designed as water-proof and resistant against elements,
p) all supporting systems of cable routes have to be designed so their load-bearing capacity matches the expected loading with a necessary reserve, so deformations are prevented in any case (manufacturer specifications can be used),
r) all cable trays are executed it anti-corrosive finish, matching the level of corrosive expressivity of the environment, in which they are installed, in compliance with section 04 Mondi Štětí a.s. standard, Anti-corrosive protection, part I,
s) if a cable ladder is used instead of cable tray (for larger installations), the anti-corrosive protection is govern by the same rules in paragraph r,
t)	if all boxes are installed in a wall, they have to be embedded in the wall and cannot overhang the wall plane,
u) if the boxes are installed directly onto the wall, free space of min. 20cm on all sides has to be observed!,
v) no installation in any case may be executed directly on the floor!,
w) installation has to be executed and the control elements suitably placed with respect to the environment, in which they are installed!

7.2	Cabinets
a) all cables within the panels are lead through non-metallic cable throughs, designed for this purpose; cables within the panels are not bound by bandaging,
b) cabling for control elements, located on doors, can be bound, but the bundle cannot be attached with flexible cover on both sides of door hinges; grounding i,s lead separately, outside the bundle,

c) where the cables pass through metal wall, they are sealed by rubber, plastic or fabric grommet; if a flexible hose is used, the hose and cable have to be sealed in the grommet, designed for IP 55,
d) terminal bars are installed horizontally on the panel bottom, have to be spread, so the cables can pass between the adjacent bars,
e) each terminal bar has to contain a 20-% reserve for its eventual extension,
f) unused wires have to be numbered and connected to a terminal bar for later use,
g) terminal bars are suitably numbered in accordance to the drawings,
h) each cable or wire, passing though a cabinet or panel, is connected through terminals,
i) all cabinets with door hinges have to be fitted with locks with a universal key, type of lock and key is specified at the beginning of project implementation,
j) all separately located cabinets (over 1.5m in height) have to have internal lighting, which operates even with disconnected control panel using the terminal switch in every field and operates only in currently opened field,
k) copy of wiring drawing and I/O list is located on the most suitable place on the inside of the door,
l) each separately located cabinet, cabinet with PLC (DCS, QCS) I/O or cabinet, maintenance of which requires an instrument with net power supply, has to be equipped with two power outlets, supplied even with disconnected panel and secured by separate disconnectors - in case of motor distributor one installation outlet in supply field suffices,
m) control panel:
- minimising of number of pressed buttons (keys) - frequently repeated actions must be recalled by pressing max. 3 buttons (keys), while entering of equipment number is not permissible!,
- similar functions should be grouped (e.g. start/stop function of one motor or start-up and stop of all motors); controls have to be logically assembled, co the operator is immediately informed by the lighted alarm which function or location has a fault!,

- function groups are divided by gaps, highlighting the control groups and allowing eventual adding of further functions to the current location, 
- control light colors signify or determine eventually the meaning normal state/alarm, normal state of equipment operation - green, alarm at fault - red, warning - yellow, information not affecting equipment control - blue,
- control light test - each panel, containing control lights, has to enable their function test,
- maintenance personnel set-up (adjustment) - only elements used by operator may be located on the front panel, other control and adjustment elements have to be located within the panel, behind door,
- motor overload - indication is located on front panel door with reset element located always within the panel,
- main disconnector is within the panel with possible locking in disconnected state,
- power supply in the control panel is in a separate section,
- between the panel and the door a flexible interconnection is installed,
- color of control panel is governed by the appendix no. 1 of the section 04 Mondi Štětí a.s. standard, Anti-corrosive protection, part I.

7.3	Power supply
Machines and equipment is supplied with terminals pro connection to the three-phase supply, as well as to the guarding wire.

8	Technical Specifications


Types of distribution networks for motor distribution used in Mondi Štětí a.s.
a) high voltage 3 x 6kV 50Hz - isolated system, short-circuit power 300MVA,
b) low voltage 3 x 400V  50Hz - 3 + PEN protection by automatic disconnect from source,
c) voltage controled drives exceeding 200 - 250kW - 690V, 50Hz


8.2	Control voltage
a) for equipment control and switching LV 220V, 50Hz has to be used due to long routes,
b) 24V voltage (=) can be used only locally, e.g. in a switchboard or on a small machine; 24V voltage (=) is used where necessary for safety reasons,
c) control cables, due to substantial level of disturbance in operation, have to be supplied with shielding; in justified cases they are laid zinc-coated throughs in case of long concurrence, or where risk of mechanical damage occurs,
d) where control of a distant object is necessary (e.g. at a distance of 200m), remote input and output variant has to be used - (remote I/O), transmission along serial or optical lines,
e) current analogue signals are favoured - standard range of 4 - 20mA; other ranges 0 - 20mA and 0 - 10 V can be used only in necessary and justified cases with written approval of authorized representative of the customer.

8.3	Transformers - distribution LV (6/0.4kV)
Dry transformers, air-cooled, with output up to 5MVA are preferred; transformer design in the insulation class "F" and cast in epoxy coat, i.e. high resistance moisture absorption is required; phase angle has to match other transformers, used in the processes of the company; voltage regulation is performed by fixed branches in minimal extent +2 x 2% on primary side; transformers have on the secondary side 0.4kV always winding "Y" with center tapping.

8.4	Motors
The supplies require usual standard electric squirrel-cage motors for direct start-up with shaft-mounted fan. Motors must have min. cover IP 44. Motor base plate, axial height and pin diameter are in normal IEC lines. Deviations have to be consulted with authorized representative of the customer always at the commencement of design works. 
Motors up to 200kW can be connected to the 400-V LV grid. Outputs from 132kW above have to be connected through transformers or frequency inverters. Outputs exceeding 200kW have to be in 6-kV design (after approval by customer's representative).
Motors for control alternating drives are supplied up to max. output of 250kW from the 400-V grid. Higher outputs have to be on the 660V (690V) (after customer's approval). Control drives on higher voltage levels are not usual. Motors for controlled drives with frequency inverters have to be designed for this operational mode and must retain their efficiency in this mode. Motor are surface-cooled by own shaft-mounted fan or have their own independent fan. Motor coils must have temperature cells. Bearings are equipped by temperature cells upon special request. Direct-current drives are not permissible in new projects.

Electric motor standard

1. Standard motor - motor according to Siemens or ABB standards
- motor with increased radial loading should be ordered as standard - K36
- prior to purchase the intended application of the motor should be checked - belt transmission (loading calculation) - K36+K20
- from axial height 160 order motors with optional additional lubrication - increases motor life
- upon installation of a new equipment select motor from a standard line of motors
- non-standard motor sizes (1LA9 or 1LG4) have to be approved by a motor technician 
- with FM motor power supply it is necessary to order either insulated bearing L1 or a shield (L27) and also motor coil temperature measurement - according to FM wiring    
- motors with axial height up to 160 should be fitted with measurement points for diagnostics - vibration measurements (G50)
- LV motors should, according to the environment, be fitted with terminal-board heating and also coil and bearings temperature measurement, measuring points for vibration diagnostics 

2. Special motors	- motors for specific equipment - cranes, lifts
- use components - Stahl, Demag - directly from manufacturers, require approval of purchase by a person authorized for cranes.

3. Other motors	- motors for rewinder knives, for rinser oscillation, for consistency
- Lantier rinser oscillation - are used en masse and motors can be easily replaced with Siemens, SEW Eurodrive motors - correct specification of environment, operating position, connection, shaft stress required.
- rewinder knives motors - Ziehl - Abegg - currently installed on most rewinders - long life

4. Geared motors - fixed motor and gearbox assembly, output shaft of the motor forms the input shaft in gearbox.



Table of standard motor sizes up to 200kW of output

	Power capacity (kW)
	Speed (rpm)
	Axial clearance
	Speed (rpm)
	Axial clearance
	Speed (rpm)
	Axial clearance
	Speed (rpm)
	Axial clearance

	0.55
	3000
	71
	1500
	80
	1000
	80
	750
	90L

	0.75
	3000
	80
	1500
	80
	1000
	90S
	750
	100L

	1.1
	3000
	80
	1500
	90S
	1000
	90L
	750
	100L

	1.5
	3000
	90S
	1500
	90L
	1000
	100L
	750
	112M

	2.2
	3000
	90L
	1500
	100L
	1000
	112M
	750
	132S

	3
	3000
	100L
	1500
	100L
	1000
	132S
	750
	132M

	4
	3000
	112M
	1500
	112M
	1000
	132M
	750
	160M

	5.5
	3000
	132S
	1500
	132S
	1000
	132M
	750
	160M

	7.5
	3000
	132S
	1500
	132M
	1000
	160M
	750
	160L

	11
	3000
	160M
	1500
	160M
	1000
	160L
	750
	180L

	15
	3000
	160M
	1500
	160L
	1000
	180L
	750
	200L

	18.5
	3000
	160L
	1500
	180M
	1000
	200L
	750
	225S

	22
	3000
	180M
	1500
	180L
	1000
	200L
	750
	225M

	30
	3000
	200L
	1500
	200L
	1000
	225M
	750
	250M

	37
	3000
	200L
	1500
	225S
	1000
	250M
	750
	280S

	45
	3000
	225M
	1500
	225M
	1000
	280S
	750
	280M

	55
	3000
	250M
	1500
	250M
	1000
	280M
	750
	315S

	75
	3000
	280S
	1500
	280S
	1000
	315S
	750
	315M

	90
	3000
	280M
	1500
	280M
	1000
	315M
	750
	315L

	110
	3000
	315S
	1500
	315S
	1000
	315L
	750
	315L

	132
	3000
	315M
	1500
	315M
	1000
	3115L
	750
	315L

	160
	3000
	315L
	1500
	315L
	1000
	315L
	750
	---

	200
	3000
	315L
	1500
	315L
	1000
	---
	750
	---



Rule for HV motor start-up.

1. Start-up of HV motors after short technological cutoff. 
In case of HV motor cutoff shorter than 14 days, motor coil insulation status measurement is not required. Prior to motor start-up the technology operators will physically check the HV motor, whether it has not been soaked with water or other technological liquids during the cutoff. In case of HV motor soaking,
event. attack by other technological substance, expert cleaning and drying has to be performed and prior to start-up the insulation status must be checked.


 
2. HV motor start-up after failure.
Prior to restart of HV motor it is necessary to perform check of all available electric protection of the HV motor and adequately evaluate its signalisation. Next the control room R210 ( 2503 ; 2573 ) has to be asked, whether the HV motor failure was not accompanied by other fault conditions in local distribution network. If discovered facts do not suggest possible motor failure, it is possible to restart it, after meeting the technological requirements and its inspection.
If fault effects occurred on the local 6-kV distribution network during the failure, it is necessary to disconnect the motor from the local distribution network and to measure insulation status of the coil.


3. Start-up of HV motors after technological cutoff exceeding 14 days.
Prior to motor start-up the technology operators will physically check the HV motor, whether it has not been soaked with water or other technological liquids during the cutoff. Operational HV technician in cooperation with operational LV technician, or HV foreman, will measure insulation status of the HV motor coil. If the insulation status of the coil meets parameters 30 MΩ for cold state, or 6 MΩ for hot state, the motor can be started up. If the measured values of the insulation status are unsuitable, the HV motor cannot be started up and expert inspection has to be performed, together with machine's insulation status revitalization.


4. HV motor start-up after its replacement, repair or work on cable supply.
It is always necessary:
· Measure insulation status according to par. 3 - if the cable assembly has not been amended. 
· If the cable assembly has been amended, it is necessary to perform a test by applied voltage according to separate regulation.
· Perform check of guard circuits settings.
· Prior to start-up - request approval of the power plant foreman (foreman can delegate the power to distribution manager 110kV).

5. Start-up of motor with rated power of 1000kW and higher
    (turbocharger BČOV, fluid fan K11, supply pump K11 ....  )   
It is always necessary:
· Perform check of technological conditions of the start-up, to ensure minimal current loading of the electrical distribution system. 
· Prior to start-up - request approval of the power plant foreman (foreman can delegate the power to distribution manager 110kV).


Prior to start-up of the HV motor the operational HV electrician together with technology operator will perform physical inspection of the HV motor, whether it is correctly installed in position, complete and all covers are attached.


Use the measuring instrument MEGGER MJ 15 for the measurement, or other adequate measurement device. 

The regulation stipulates only planned start-up of HV motors. Various automatic standbys (supply pumps, compressors... )  are not stipulated by this regulation. 

8.5	Switchboard LV
Switchboards for supply are required in enclosed design with cover at least IP 24. The cabinet material will be designed with respect to operating environment. In distribution stations made of steel sheets with powder coating (RAL 7032). The switchboards or distribution cabinets, located in wet and chemical processes have to be manufactured from stainless steel with cover at least IP 44. The cabinet doors have three-point closing system Rittal or Dirak. For the pulp mill operational environment the switchboards of classic design with fixed instrument installation are required. For other processes of the company it is possible to use modular design of switchboards. Transition and interlocking cabinets in processes must have cover at least IP 54 and must be manufactured from stainless steel or plastic materials.
Supply panel, with energized part even after disconnection, have to be covered with transparent material and fitted with warning table.
Compensation switchboards must have the same cover as the main switchboard and must be always designed as a separate cabinet. Components of the compensation switchboard must be designed with 10% reserve over interlinked switchboard voltage. 

8.6	Frequency inverters
Only voltage frequency inverters are permited. Location of FM in chemical process is not permissible without special cabinet, except its integration directly into switchboards of a working machine of manufacturing equipment.

9	Suppliers


9.1	Motors
	a) For standard occasions the following manufacturers are respected:
	1) SIEMENS,
	2) ABB,
	3) AEM,
	- generally standard IEC frame
	b) For control drives the following motors are accepted:
	- for demanding drives they must be design-tailored for operation
	with frequency inverters e.g.:
	1) ABB,
	2) SIEMENS,
	c) motors with gearbox
	1) SEW Eurodrive - advantage of service in Prague and high reliability
	2) NORD - high reliability, service in Prague
	3) FLENDER HIMMEL
	- FLENDER gearboxes after prior approval !

	Note: The motor frame has to contain all holes for motors (prior motors 	 had 4 holes for attachment and today motors have 6 holes for attachment, especially SIEMENS motors). Standard line motors have to be used, other motors can be used only after approval (special line)

9.2	Frequency inverters
	Individual drives of unified line:
	1) ABB
	2) SIEMENS
Inverters from other manufacturers can be purchased in complete sets, after approval !
3) for MG approved VACON

9.3	Programmable automats (PLC)
	1) SIMATIC 
	2) ABB
	3) use of other automats from various manufacturers (Mitsubishi, FATEK, AlanBradley etc.) are not permited. In necessary cases an exception may be granted, always after approval from the customer (Mondi Štětí a.s.)

9.4 Control Systems - DCS
1) ABB  
2) Honeywell
3) METSO
4) Simatic, PC7

9.5	Control systems - QCS
	a) Honeywell
	b) other in exceptional cases after approval!
	c) for Mg VOITH system approved

9.6	Switchboard instruments
	Supply air breakers
	a) Merlin Gerin,
	b) Power control,
	c) OEZ Letohrad - up to 630A.

	Contactors
	a) Telemecanique (Group Schneider),
	b) ABB,
	c) SIEMENS.
	
	Motor thermal protection
	a) Telemecanique,
	b) ABB,

	Auxiliary relays
	a) Schrack,
	b) Finder,
	c) SIEMENS,
	d) Telemecanique.

	Terminal blocks
	a) Weidmüller, EIG,
	b) Finder,

	Safety disconnectors
	a) Lovato,
	b) ABB (Strömberg),
	c) Telemecanique.

	Fuse disconnector
	a) MEZ Letohrad - input compact manual fuse disconnectors,
	b) ABB - flash, used for interlocking.

	Sensors
	a) infra sensors - IFM, Telemecanique, SICK
	b) magnetic sensors - IFM, Telemecanique, SICK
	c) mechanical sensors - Telemecanique, Honeywell, SICK
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