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5 Installing the Inverter

IMPORTANT: Read Chapter 12: “Certification for the Inverter” before installing this unit.

Requirements for EMC Compliance

All Variable Speed Drives (VSDs) potentially produce electrical emissions which are radiated into the environment and conducted back into the ac supply. VSDs are inherently immune to any additional external electrical noise. The following information is provided to maximise the Electro Magnetic Compatibility (EMC) of VSDs and systems in their intended operating environment, by minimising their emissions and maximising their immunity.

Minimising Radiated Emissions

EN55011/EN55022 radiated emission measurements are made between 30MHz and 1GHz in the far field at a distance of 10 to 30 metres. Limits lower than 30MHz or in close proximity are not specified. Emissions from individual components tend to be additive.

· Use a screened/armoured cable between VSD/cubicle and motor containing the motor protective earth (PE) connection. It should  have a 360° screen termination. Earth screen at both ends connecting to the motor frame and cubicle (or gland box if wall mounted). Maintain the screen integrity using 360° terminations.

Note: Some hazardous area installations may preclude direct earthing at both ends of the screen, in this case earth one end via a 1(F 50Vac capacitor, and the other as normal.

· Keep unshielded cable as short as possible inside the cubicle.

· Always maintain the integrity of the shield.

· If the cable is interrupted to insert contactors etc., re-connect the screen using the shortest possible route.

· Keep the length of screen stripped-back as short as possible when making screen connections.

· Ideally use 360( screen terminations using cable glands or `U’ clips on power sceen rails.

If a shielded cable is not available, lay unshielded motor cables in a metal conduit which will act as a shield. The conduit must be continuous with a direct electrical contact to the VSD and motor housing. If links are necessary, use braid with a minimum cross sectional area of 10mm2.

Note: Some motor gland boxes and conduit glands are made of plastic, if this is the case, then braid must be connected between the screen and the chassis. In addition at the motor end, ensure that the screen is electrically connected to the motor frame since some terminal boxes are insulated from the frame by gasket/paint.

Earthing Requirements

IMPORTANT: Protective earthing always takes precedence over EMC earthing.

Protective Earth (PE) Connections

Note: In accordance with installations to EN60204, only one protective earth conductor is permitted at each protective earth terminal contacting point.

Local wiring regulations may require the protective earth connection of the motor to be connected locally, i.e. not as specified in these instructions. This will not cause shielding problems because of the relatively high RF impedance of the local earth connection.

EMC Earth Connections

For compliance with EMC requirements, we recommend that the “0V/signal ground” is separately earthed. When a number of units are used in a system, these terminals should be connected together at a single, local earthing point.

Control and signal cables for the encoder, all analogue inputs, and communications require screening with the screen connected only at the VSD end. However, if high frequency noise is still a problem, earth screen at the non VSD end via a 0.1(F capacitor.

Note: Connect the screen (at the VSD end) to the VSD protective point, and not to the control board terminals.

Cabling Requirements

Note: Refer to Chapter 11: “Technical Specifications” for additional Cabling Requirements.

Planning Cable Runs

· Use the shortest possible motor cable lengths.

· Use a single length of cable to a star junction point to feed multiple motors, refer to “Single VSD - Multiple Motors” page 3-4.

· Keep electrically noisy and sensitive cables apart.

· Keep electrically noisy and sensitive parallel cable runs to a minimum. Separate parallel cable runs by at least 0.25 metres. For runs longer than 10 metres, separation should be increased proportionally. For example if the parallel runs were 50m, then the separation would be (50/10) x 0.25m = 1.25m.

· Sensitive cables should cross noisy cables at 90(.

· Never run sensitive cables close or parallel to the motor, dc link and braking chopper circuit for any distance. 

· Never run supply, dc link or motor cables in the same bundle as the signal/control and feedback cables, even if they are screened.

· Ensure EMC filter input and output cables are separately routed and do not couple across the filter.

Increasing Motor Cable Length

Because cable capacitance and hence conducted emissions increase with motor cable length, conformance to EMC limits is only guaranteed with the specified ac supply filter option using a maximum cable length as specified in Chapter 11: “Technical Specifications”.

This maximum cable length can be improved using the specified external input or output filters. Refer to Chapter 11: “Technical Specifications” - External Filters.

Screened/armoured cable has significant capacitance between the conductors and screen which increases linearly with cable length (typically 200pF/m but varies with cable type and current rating). 

Long cable lengths may have the following undesirable effects:

· Tripping on `overcurrent’ as the cable capacitance is charged and discharged at the switching frequency.

· Producing increased conducted emissions which degrade the performance of the EMC filter due to saturation.

· Causing RCDs (Residual Current Devices) to trip due to increased high frequency earth current.

· Producing increased heating inside the EMC ac supply filter from the increased conducted emissions.

These effects can be overcome by adding chokes or output filters at the output of the VSD.

EMC Installation Options

The unit, when installed for Class A or Class B operation, will be compliant with EN55011 (1991)/ EN55022 (1994) for radiated emissions, as described below.

Screening & Earthing (wall mounted, Class A)

IMPORTANT: This unit must be fitted with the optional top cover and gland box.

The unit is installed for Class A operation when wall mounted using the recommended ac supply filter and having complied with all cabling requirements.

Note: The installation requirements of local safety standards must be achieved regarding the safety of electrical equipment for machines.

· A single-star point earthing policy as shown in Figure 3-2  Star Point Earthing is required.

· The protective earth connection (PE) to the motor must be run inside the screened cable between the motor and VSD and be connected to the protective earth terminal in the gland box, or on the VSD.

· The ac supply filter must be permanently earthed. Refer to Chapter11: “Technical Specifications” - Earthing/Safety Details.

· The signal/control cables should be screened.

Note: Refer to Chapter 11: “Technical Specifications” for details on Cabling Requirements.

Screening & Earthing (cubicle mounted, Class B)

Note: The installation requirements of local safety standards must be achieved regarding the safety of electrical equipment for machines.

The unit is installed for Class B operation when mounted inside a cubicle having 10dB attenuation between 30 and 100MHz (typically the attenuation provided by a metal cabinet with no aperture of dimension greater than 0.15m), using the recommended ac supply filter and having met all cabling requirements.

Note: Radiated magnetic and electric fields inside the cubicle will be high and any components fitted inside must be sufficiently immune.

The VSD, external filter and associated equipment are mounted onto a conducting, metal mounting panel. Do not use cubicle constructions that use insulating mounting panels or undefined mounting structures. Cables between the VSD and motor must be screened or armoured and terminated at the VSD or locally on the back panel.




Figure 3-1  EMC and Safety Earthing Cabling

Single VSD - Single Motor

Apply a single point series earthing strategy for a single VSD mounted in a cubicle as shown. 

The protective earth connection (PE) to the motor must be run inside the screened cable between the motor and VSD and be connected to the motor protective earth terminal on the VSD.

Single VSD - Multiple Motors

Note: Refer to Chapter 13: “Application Notes” - Using Multiple Motors on a Single Drive.

If connecting multiple motors to a single VSD, use a star junction point for motor cable connections, refer to Figure 3-2  Star Point Earthing below. Use a metal box with entry and exit cable glands to maintain shield integrity. 

Star Point Earthing




Figure 3-2  Star Point Earthing

A star-point earthing policy separates `noisy’ and `clean’ earths. Four separate earth busbars (three are insulated from the mounting panel) connect to a single earth point (star point) near the incoming safety earth from the main supply. Flexible, large cross-section cable is used to ensure a low HF impedance. Busbars are arranged so that connection to the single earth point is as short as possible. 

1 Clean Earth Busbar (insulated from the mounting panel)

Used as a reference point for all signal and control cabling. This may be further subdivided into an analogue and a digital reference busbar, each separately connected to the star earthing point. The digital reference is also used for any 24V control.

2 Dirty Earth Busbar (insulated from the mounting panel)

Used for all power earths, i.e. protective earth connection. It is also used as a reference for any 110 or 220V control used, and for the control transformer screen.

3 Metal Work Earth Busbar

The back panel is used as this earth busbar, and should provide earthing points for all parts of the cubicle including panels and doors. This busbar is also used for power screened cables which terminate near to (10cm) or directly into a VSD - such as motor cables, braking choppers and their resistors, or between VSDs - refer to the appropriate product manual to identify these. Use U-clips to clamp the screened cables to the back panel to ensure optimim HF connection.

4 Signal/Control Screen Earth Busbar (insulated from the mounting panel)

Used for signal/control screened cables which do not go directly to the VSD. Place this busbar as close as possible to the point of cable entry. `U’ clamp the screened cables to the busbars to ensure an optimum HF connection.

Sensitive Equipment

The proximity of the source and victim circuit has a large effect on radiated coupling. The electromagnetic fields produced by VSDs falls off rapidly with distance from the cabling/cubicle. Remember that the radiated fields from EMC compliant drive systems are measured at least 10m from the equipment, over the band 30-1000MHz. Any equipment placed closer than this will see larger magnitude fields, especially when very close to the Inverter.

Do not place magnetic/electric field sensitive equipment within 0.25 metres of the following parts of the VSD system:

· Variable Speed Drive (VSD)

· EMC output filters

· Input or output chokes/transformers

· The cable between VSD and motor (even when screened/armoured)

· Connections to external braking chopper and resistor (even when screened/armoured)

· AC/DC brushed motors (due to commutation)

· DC link connections (even when screened/armoured)

· Relays and contactors (even when suppressed)

From experience, the following equipment is particularly sensitive and requires careful installation.

· Any transducers which produce low level analogue outputs (<1V) , e.g. load cells, strain gauges, thermocouples, piezoelectric transducers, anemometers, LVDTs

· Wide band width control inputs (>100Hz)

· AM radios (long and medium wave only)

· Video cameras and closed circuit TV

· Office personal computers

· Capacitive devices such as proximity sensors and level transducers

· Mains borne communication systems

· Equipment not suitable for operation in the intended EMC environment, i.e. with insufficient immunity to new EMC standards

Requirements for UL Compliance

Motor Overload Protection
An external motor overload protective device must be provided by the installer.

Motor overload protection is provided in the controller by means of the thermal device in the motor winding.  This protection cannot be evaluated by UL hence it is the responsibility of the installer and/or the local inspector to determine whether the overload protection is in compliance with the National Electrical Code or Local Code requirements.

Branch Circuit/Short Circuit Protection Requirements
Model 584SV Type 4 Series

UL Listed (JDDZ) non-renewable cartridge fuses or UL Listed (JDRX) renewable cartridge fuses, rated 300Vac or 600Vac as appropriate (depending on the rated input voltage of the Inverter), must be installed upstream of the Inverter.  For fuse current ratings, see Chapter 11: “Technical Specifications” - Electrical Ratings.

Model 584SV Type 5 and 6 Series

UL Recognized Component (JFHR2) semiconductor fuses must be installed upstream of the Inverter. For fuse current ratings, see Chapter 11: “Technical Specifications” - Electrical Ratings. Refer to Table 3-1 below for recommended semiconductor fuse manufacturer and model number.

Fuse Current Rating
Bussmann Model No.

40A

50A

63A

100A

125A
170M3808

170M3809

170M3810

170M3812

170M3813

Table 3-1  Bussmann International Fuses (rated 660Vac)

Model 584SV Type 7 Series

These devices are provided with solid state short circuit (output) protection.  Branch circuit protection should be provided as specified in the National Electrical Code, NEC/NFPA-70.
Short Circuit Ratings
Model 584SV Type 4, 5, 6 Series

Suitable for use on a circuit capable of delivering not more than 5000 RMS Symmetrical Amperes, 240/460V maximum.

Model 584SV Type 7 Series

Suitable for use on a circuit capable of delivering not more than (the value shown in  Table 3-2 or Table 3-3) RMS Symmetrical Amperes, (the value of rated voltage shown in Table 3-2 or Table 3-3) V maximum.

Output Rating kW
Rated Voltage V
Short Circuit Rating RMS Symmetrical Amperes

22 - 37

45 - 75
208 - 240

380 - 460
5,000

10,000

Table 3-2  Constant Torque (Industrial) Ratings

Output Rating kW
Rated Voltage V
Short Circuit Rating RMS Symmetrical Amperes

30 - 37

45

55 - 90
208 - 240

208 - 240

380 - 460
5,000

10,000

10,000

Table 3-3  Quadratic Torque (HVAC) Ratings

Field Wiring Temperature Rating

Model 584SV Type 4, 5, 6 Series

Use 60SYMBOL 176 \f "Symbol"C copper conductors only.

Model 584SV Type 7 Series

Use 75oC copper conductors only.

Motor Base Frequency

The motor base frequency rating is 480Hz maximum.

Operating Ambient Temperature

For operating ambient temperature range, see Chapter 11: “Technical Specifications” - Electrical Ratings.

Environmental Rating

Model 584SV Type 4, 5, 6, 7 Series with a product code block IV designation xx2x are suitable for direct wall mounting applications as they have a “Type 1 enclosure” rating.

In order to preserve this enclosure rating, it is important to maintain the environmental integrity of the enclosure. The installer must provide correct Type 1 enclosures for all unused clearance/knockout holes within the Inverter’s glandbox.

Additionally, in order to preserve the “Type 1 enclosure” rating for 584SV Type 7 models, the installer must ensure that the blanking plates are fitted to the ventilation apertures provided within the glandbox.

Montaż mechaniczny

Mounting Details

General installation details are given below for mounting the 584SV Inverter, however, if you are installing the unit with an EMC filter refer to “Fitting the AC Supply Filter”, page 3-11 for appropriate mounting details.

The unit must be mounted vertically on a solid, flat, vertical surface. It is mounted using bolts or screws into four fixing points (keyholes and slots).

It can be wall-mounted or mounted inside a suitable cubicle, depending upon the required level of EMC compliance (refer to Chapter 11: “Technical Specifications”) and the available options the unit was supplied with.



Figure 3-3  Mounting Arrangements

584SV Type
Outside Dimensions
(mm)
Fixing Centres
(mm)
Fixing Size (mm)
Overall Height
(mm)










Both options fitted
Only Gland Box fitted
Only Top Cover fitted


A
B
C
D
E
F
G

H
I
J

4
318
228
157
300
200
14
9
M6
385
345
330

5
468
228
157
450
200
14
9
M6
535
495
480

6
672
234
298
650
200
17
11
M8
775
725
600

7
838
398
336
800
370
14
19
M10
1125
1000
965

* Full mechanical details of Type 7 including through panel mounting is provided on the fold-out drawing at the end of this Chapter. Further details are also available from Eurotherm Drives Product Engineering department.

Requirements for Wall-Mount or Cubicle-Mount

The following table defines how the unit may be mounted. This depends on the fitting of the top cover and gland box options, and the type of 584SV.

584SV Type
Top Cover option fitted
Gland Box option fitted
Mounting 

4, 5 or 6
-
-
Cubicle

4, 5 or 6
(
-
Cubicle

4, 5 or 6
-
(
Cubicle

4, 5 or 6
(
(
Wall-mount

7
-
-
Cubicle

7
(
-
Cubicle

7
-
(
Cubicle

7
(
(
Wall-mount

7 (thru-panel only)
Options not applicable, see fold-out drawing at the end of the Chapter
Cubicle only

Minimum Air Clearances

Ventilation

The Inverter gives off heat in normal operation and must therefore be mounted to allow the free flow of air through the air entries and exits. Maintain minimum clearances as given in the tables below to ensure that heat generated by other adjacent equipment is not transmitted to the 584SV Inverter, be aware that other equipment may have its own clearance requirements. When mounting two or more 584SV’s together, these clearances are cumulative.

Ensure that the mounting surface is normally cool.




Air Clearance for a Cubicle-Mount Product or Application
The 584SV Inverter without a top cover, without a gland box, or with neither options fitted, must be mounted in a suitable cubicle. The clearances shown below are for the standard product, i.e. no options fitted, however if you have one or both options fitted refer to Figure 3-5 for their relevant air clearances.

All surfaces are to IP20.

                                                     Figure 3-4  Air Clearance for an IP20 Product/Application

584SV Type
Clearances for Standard Product with no options fitted (mm)


K
L
M
N

4
10
90
90
10

5
10
90
90
10

6
20
110
110
40

7
20
250
250
50

Air Clearance for a UL Type 1 / Wall-Mount Product or Application 

If the gland box and/or top cover is fitted, then additional air clearance is required around the unit’s air inlet and outlet (as applicable).

· The 584SV Inverter is only a UL Type 1 product when both the gland box and top cover are correctly fitted. It is then suitable for wall-mounting.

· Fitting the top cover or gland box improves that surface of the 584SV Inverter from IP20 to IP40, i.e. fitting the top cover means that the top surface of 584SV is now to IP40.




Figure 3-5  Air Clearance for a UL Type 1 / Wall-Mount Product or Application

584SV Type
K
L
M
N

Standard product with Top Cover fitted (mm)

4
10
120
90
40

5
10
120
90
40

6
20
120
110
40

7 *
20
300
250
120

Standard product with Gland Box fitted (mm)

4
10
90
90
10

5
10
90
90
10

6
20
110
120
40

7
20
250
300
120

Standard product with Top Cover and Gland Box fitted (mm)

4
10
120
90
40

5
10
120
90
40

6
20
120
110
40

7
20
300
300
120

* For details of the Through Panel Mounting 584SV Type 7 with hood, refer to the fold-out drawing at the end of this Chapter.

Optional Equipment

Fitting the AC Supply Filter

A filter is used with the 584SV unit to reduce the line conducted noise. When installed correctly, conformance with EN55011 Class B can be achieved (suitable for both generic environments: RF Emmission and Immunity). Refer to Chapter 11: “Technical Specifications” - Environmental Details.

584SV Type
Rating
Watt Loss
Eurotherm Part Number

4
0.75kW - 5.5kW (380V to 460V) &
0.75kW - 2.2kW (208V to 240V) constant torque
20W
CO388966U021

4
7.5kW (380V to 460V) & 4kW (208V to 240V) constant torque
35W
CO388966U035

5
Suitable for all types
25W
CO388966U045

6
Suitable for all types
75W
CO464053U095

7
Suitable for all types
158W
CO464053U200

Table 3-4  AC Supply Filter Part Numbers

Cubicle-Mounting the 584SV Types 4 & 5 Inverter with Filter

The Inverter must be mounted vertically on a solid, flat, vertical surface within the cubicle. When mounting a single 584SV in a cubicle, position the EMC filter as close as possible to the incoming ac supply.

Note: Also refer to “AC Supply Filter”, page 3-28.

The recommended EMC filter for the 584SV types 4 and 5 shares the same footprint as the Inverter and is mounted behind the Inverter (underfloor mounting).

1. Mount the filter securely at the four fixing points. 

2. Fix the 584SV onto the filter.

[image: image1.wmf]INTERCONNECTION LEADS
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Figure 3-6  Cubicle Mounting Details for 584SV Types 4 & 5 and Filter

Wall-Mounting the 584SV Types 4 & 5 Inverter with Filter

The Inverter must be mounted vertically on a solid, flat, vertical surface.

Note: Also refer to AC Supply Filter, page 3-28.

The recommended EMC filter for the 584SV types 4 and 5 shares the same footprint as the Inverter and is mounted behind the Inverter (underfloor mounting).

1. Mount the filter securely at the four fixing points. 

2. Fix the 584SV onto the filter.

Note: You must fit the 584SV module with the top cover, gland box and trunking, as supplied. All interconnecting leads between the 584SV and the filter must be enclosed within the trunking.



Figure 3-7  Wall Mounting Details  for 584SV Types 4 & 5 and Filter
Mounting the 584SV Types 6 & 7 Inverter with Filter

The Inverter must be mounted vertically on a solid, flat, vertical surface. It can be wall-mounted or installed into a cubicle.

The recommended EMC filter for the 584SV types 6 and 7 is not a footprint-mounting design, but is mounted to the left, right, above, below, or spaced behind the Inverter. It can be mounted flat against the surface, or projecting out from the surface.

When the 584SV is wall-mounted, the filter must be mounted in a separate IP54 enclosure. The gland box must also be fitted, with all cabling suitably enclosed.

Note: Also refer to AC Supply Filter, page 3-28.

1. Mount the filter securely at the four fixing points (flat or on its side). 

2. Mount the 584SV next to the filter, allowing for the required airgap between the 584SV, the filter and any adjacent equipment. 



Figure 3-8   Mounting Details for 584SV Type 6 and Filter



Figure 3-9  Mounting Details for 584SV Type 7 and Filter

Top Cover

This is fitted to wall-mounted 584SV units to give improved compliance ratings. Refer to Chapter 11: “Technical Specifications” - Environmental Details. The top cover fixing screw has a maximum tightening torque of 1.5Nm (1.2Nm recommended).

Gland Box

This is also fitted to wall-mounted 584SV units to give improved compliance ratings. Refer to Chapter 11: “Technical Specifications” - Environmental Details.

Brake Resistor

Connecting a brake resistor to an Inverter not fitted with the brake option (see the Product Code) will result in damage to this unit. In the case where an internal brake option is not present, the DBR1 terminal may be used to connect an external braking unit.




Figure 3-10  Brake Resistor Outline Dimensions (mm)

These resistors should be mounted on a heatsink (back panel) and covered to prevent injury from burning.

Part number
CZ463068
CZ388396

Resistance
56ohms
36ohms

Max Wattage
200W
500W

     5 second rating
500%
500%

     3 second rating
833%
833%

     1 second rating
2500%
2500%

Dimensions L1 (mm)
165
335

                  L2 (mm)
146
316

                  L3 (mm)
125
295

                  W (mm)
30
30

                  H (mm)
60
60

D (mm)
5.3
5.3

a (mm)
13
13

b (mm)
17
17

Flying lead length (mm)
500
500

Electrical Connection
M5 spade
M5 ring

Table 3-5  Brake Resistor Dimensions

 Electrical Installation

IMPORTANT: Please read the Safety Information on page Cont. 3 & 4 before proceeding.

Wiring the 584SV Inverter

Ensure that all wiring is electrically isolated and cannot be made “live” unintentionally by other personnel.

Note: Refer to Chapter 11: “Technical Specifications” for additional Cabling Requirements and Terminal Block Wire Sizes.




Figure 3-11  Cabling Requirements

Cables are considered to be electrically sensitive, clean or noisy. You should already have planned your cable routes with respect to segregating these cables for EMC compliance.
If not, refer to the beginning of this chapter. 

Cable Gland Requirements




Figure 3-12  Cable and Screen Fixings

Use a metal gland to connect to the internally earthed gland plate. It must be capable of securing a 360 degree screened connection to give EMC compliance. A 360 degree screened connection can be achieved as shown.

We suggest a rubber grommet should be fitted on holes where a cable gland is not used.



Figure 3-13  360 Degree Screened Connection

Protective Earth (PE) Connections

IMPORTANT: The unit must be permanently earthed. Each conductor used for permanent earthing must individually meet the requirements for a protective earth conductor.

For installations to EN 60204 in Europe:

· For permanent earthing, the Type 4 requires two individual incoming protective earth conductors (<10mm² cross-section). When the gland box option is fitted, one conductor ((10mm² cross-section) must be used.

· For permanent earthing, Types 5, 6 and 7 require one conductor ((10mm² cross-section).

Note: The Type 5 requires two individual incoming protective earth conductors to the filter, when fitted. Refer to Figure 3-1  EMC and Safety Earthing Cabling, page 3-3.

Protect the incoming mains supply, as shown in Chapter 11: “Technical Specifications” - Power Details, using a suitable fuse or circuit breaker  (a circuit breaker, e.g. RCD, ELCB, GFCI, is not recommended, refer to “Earth Fault Monitoring Systems”, page 3-29.)

Protective Earthing for the Cubicle-Mounted 584SV Type 4

The terminals are marked with the symbol  

 (IEC 417, Symbol 5019). Use suitable cables terminated with correctly sized compression terminations to accept M4 diameter bolts.

· Connect the two incoming protective conductors:

1. Connect to the terminal marked GRD PE 

 on the terminal array.

2. Connect to the M4 bolt and washer marked  

 nearest the centre of the unit’s base.

· Now connect the motor protective conductor to the remaining M4 bolt and washer on the base of the unit.




Figure 3-14  584SV Type 4 Permanent Earthing Connections

Protective Earthing for the Cubicle-Mounted 584SV Type 5

The terminals are marked with the symbol  

 (IEC 417, Symbol 5019). Use suitable cables terminated with correctly sized compression terminations to accept M5 diameter bolts.

· Connect the incoming protective conductor to the terminal marked PE  

 as shown ((10mm² for permanent earthing).

· Now connect the motor protective conductor to the remaining M5 bolt and washer on the base of the unit.




Figure 3-15  584SV Type 5 Permanent Earthing Connections

Protective Earthing for the Wall-Mounted 584SV Types 4 & 5

Wall-mounted units must have the gland box option fitted.

The terminals are marked with the symbol  

 (IEC 417, Symbol 5019). Use suitable cables terminated with correctly sized compression terminations to accept M5 diameter bolts.




· Connect the incoming protective conductor to the terminal marked PE 

 as shown ((10mm² for permanent earthing).

· Now connect the motor protective conductor to the remaining M5 stud, nut and washer on the opposite side of the gland box.

Figure 3-16  584SV Types 4 & 5 Permanent Earthing Connections

Protective Earthing for Cubicle/Wall-Mount 584SV Types 6 & 7

Both units have dedicated  terminals on the power terminal array for protective earthing. They are green and yellow striped in colour. The terminals are also marked with the symbol  

 (IEC 417, Symbol 5019).

· Connect the incoming protective conductor to the earth terminal, as shown.

· Now connect the motor protective conductor to the remaining earth terminal.




Figure 3-17  584SV Type 6 Permanent Earthing Connections - Cubicle and Wall-Mount




Figure 3-18  584SV Type 7 Permanent Earthing Connections - Cubicle and Wall Mount

Power Wiring Connections

The power terminals carry electrical voltage which can be lethal. Never work on any control equipment or motors without first removing all power supplies from the equipment and allow to discharge for 3 minutes.

Power Wiring Terminations (Type 5 only)

UL Compression Lug Kits are available for the following Inverter ratings. These lugs must be applied with the correct tooling as described in the Installation Instructions provided with each Lug Kit.

Product
Supply Voltage
Constant Torque
Quadratic Torque
Kit No.
Lug Size
Amp Part No.

584SV
380 - 460V
11kW
15kW
LA389585
#8 AWG
52263-1

584SV
208 - 240V
5.5kW
7.5kW
LA389585
#8 AWG
52263-1

584SV
380 - 460V
15kW
18kW
LA389586
#6 AWG
52265

584SV
208 - 240V
7.5kW
9kW
LA389586
#6 AWG
52265

Minimum Connection Requirements

The diagram below shows the minimum connection requirements in order to operate the Inverter.



Figure 3-19  Minimum Connection Requirements

584SV Type 4 Terminal Connections

1. Remove the terminal cover retaining screws and lift off the terminal cover.

2. Remove the internal power terminal shield.

3. Feed the power supply and motor cables into the Inverter through the metal gland plate using the correct cable entries, and connect to the power terminals. Refer to Chapter 11: “Technical Specifications” - Mechanical Details for tightening torque.

4. Re-fit the internal power terminal shield.

Terminal
Terminal Description

M1/U, M2/V, M3/W
Power outputs forming the 3-phase supply connection for the motor.

DC-
Power input/output.  This terminal is used in conjunction with the DC+ terminal only when two or more controllers are coupled together.  It carries a negative DC link voltage.

DC+
Power input/output.   This terminal is used for connection to a braking resistor. It is also used in conjunction with the DC- terminal when two or more controllers are coupled together.  It carries a positive DC link voltage (typically 600V referred to terminal DC-).

DBR1
Power input/output for the connection of a dynamic braking resistor. Refer to "DYNAMIC BRAKING" for further details. This terminal is connected to the negative side of the link capacitor when the brake option is not fitted.

L1, L2, L3
Power inputs.  These terminals are the 3-phase mains supply input, 380 - 460V SYMBOL 177 \f "Symbol" 10%  or 208 - 240V SYMBOL 177 \f "Symbol" 10% AC line-to-line.

GRD / PE / 


Power earth. These terminals must be connected to a permanent protective earth (ground).




Motor earth connection.  This terminal may be used for the protective earth connection to the motor.

Table 3-6  584SV Type 4 Power Terminal Descriptions




Figure 3-20  584SV Type 4 Terminal Block




Figure 3-21  General Wiring Diagram for Macro 1 - 584SV Type 4




Figure 3-22  General Wiring Diagram for Macro 1 - 584SV Type 5

584SV Type 5 Terminal Connections

1. Remove the terminal cover retaining screws and lift off the terminal cover.

2. Remove the internal power terminal shield.

3. Feed the power supply and motor cables into the Inverter through the metal gland plate using the correct cable entries, and connect to the power terminals. Refer to Chapter 11: “Technical Specifications” - Mechanical Details for tightening torque.

4. Re-fit the internal power terminal shield.

Terminal
Terminal Description

M1/U, M2/V, M3/W
Power outputs forming the 3-phase supply connection for the motor.

DC-
Power input/output.  This terminal is used in conjunction with the DC+ terminal when two or more controllers are coupled together.  It carries a negative DC link voltage.

DC+
Power input/output. This terminal is used for connection to a braking resistor. It is also used in conjunction with the DC- terminal when two or more controllers are coupled together.  It carries a positive DC link voltage (typically 600V referred to terminal DC-). 

DC
Power input/output. This terminal is connected to the negative side of the d.c. link capacitor. No customer connection must be made to this terminal.

DBR1
Power input/output for the connection of a dynamic braking resistor.  Refer to "DYNAMIC BRAKING" for further details. This terminal is connected to the negative side of the link capacitor when the brake option is not fitted.

L1, L2, L3
Power inputs.  These terminals are the 3-phase mains supply input,
380 - 460V SYMBOL 177 \f "Symbol" 10% or 208 - 240V SYMBOL 177 \f "Symbol" 10% AC line-to-line.

GRD / PE / 


Power earth.  This terminal must be connected to a permanent protective earth (ground).




Motor earth connection.  This terminal may be used for the protective earth connection to the motor.

Table 3-7  584SV Type 5 Power Terminal Descriptions




Figure 3-23  584SV Type 5 Terminal Block

584SV Type 6 Terminal Connections

1. Remove the terminal cover retaining screws and lift off the terminal cover.

2. Remove the internal power terminal shield.

3. Feed the power supply and motor cables into the Inverter through the metal gland plate using the correct cable entries, and connect to the power terminals. Refer to Chapter 11: “Technical Specifications” - Mechanical Details for tightening torque.

4. Re-fit the internal power terminal shield.

Terminal
Terminal Description

M1/U, M2/V, M3/W
Power outputs forming the 3-phase supply connection for the motor.

DC-
Power input/output. This terminal is used in conjunction with the DC+ terminal when two or more controllers are coupled together. It carries a negative DC link voltage.

DC+
Power input/output. This terminal is used for connection to a braking resistor. It is also used in conjunction with the DC- terminal when two or more controllers are coupled together. It carries a positive DC link voltage (typically 600V referred to terminal DC-). 

DBR1
Power input/output for the connection of a dynamic braking resistor. Refer to "DYNAMIC BRAKING" for further details. This terminal is connected to the negative side of the link capacitor when the brake option is not fitted. 

L1, L2, L3
Power inputs. These terminals are the 3-phase mains supply input, 380 - 460V SYMBOL 177 \f "Symbol" 10% or 208 - 240V SYMBOL 177 \f "Symbol" 10% AC line-to-line.

GRD / PE / 


Power earth. This terminal must be connected to a permanent protective earth (ground).




Motor earth connection.  This terminal may be used for the protective earth connection to the motor.

Table 3-8  584SV Type 6 Power Terminal Descriptions




Figure 3-24  584SV Type 6 Terminal Block




Figure 3-25  General Wiring Diagram for Macro 1 - 584SV Type 6




Figure 3-26  General Wiring Diagram for Macro 1 - 584SV Type 7

584SV Type 7 Terminal Connections

1. Remove the terminal cover retaining screws and lift off the terminal cover.

2. Remove the internal power terminal shield.

3. Feed the power supply and motor cables into the Inverter through the metal gland plate using the correct cable entries, and connect to the power terminals. Refer to Chapter 11: “Technical Specifications” - Mechanical Details for tightening torque.

4. Re-fit the internal power terminal shield.

Terminal
Terminal Description

M1/U, M2/V, M3/W
Power outputs forming the 3-phase supply connection for the motor.

DC-
Power input/output. This terminal is used in conjunction with the DC+ terminal when two or more controllers are coupled together.  It carries a negative DC link voltage.

DC+
Power input/output. This terminal is used in conjunction with the DC- terminal only when two or more controllers are coupled together. It carries a positive DC link voltage (typically 600V referred to terminal DC-).  

DBR1
Power output. This terminal is used for connection to a braking resistor. Refer to "DYNAMIC BRAKING" for further details. This terminal is connected to the negative side of the link capacitor when the brake option is not fitted.

DBR2
Power output. This terminal is used for connection to a braking resistor.

L1, L2, L3
Power inputs. These terminals are the 3-phase mains supply input, 380 - 460V SYMBOL 177 \f "Symbol" 10% or 208 - 240V SYMBOL 177 \f "Symbol" 10% AC line-to-line.

GRD / PE / 


Power earth. This terminal must be connected to a permanent protective earth (ground).




Motor earth connection.  This terminal may be used for the protective earth connection to the motor.

Table 3-9  584SV Type 7 Power Terminal Descriptions




Figure 3-27  584SV Type 7 Terminal Block

Control Wiring Connections

Note: Use screened control cables to comply with EMC requirements.

Refer to Chapter 15: “Application Macros” for control wiring description of the installed macro.

1. Feed the control cables into the Inverter and connect to the control terminals. Refer to Figure 3-21, Figure 3-22, Figure 3-25 or Figure 3-26 for connection details when using Macro 1 (default). Refer to Chapter 15: “Application Macros” for information when using other macros.

2. Refit and secure the terminal cover using the retaining screws.




Figure 3-28  Terminal Arrangement

Note: Refer to Chapter 11: “Technical Specifications” for Control Terminal information.
Refer to Chapter 6: “Programming Your Application” for ANALOG INPUT and ANALOG OUTPUT 1 configuration switch settings.

Optional Equipment Installation Details

AC Supply Filter

We recommend the use of an ac supply filter when using screened motor cable. 

Do not touch filter terminals or cabling for at least 3 minutes after removing the ac supply.
Only use the ac supply filter with a permanent earth connection.

Connection Details

The connection between the 584SV and filter must always be as short as possible and be segregated from all other cables. Take care not to obstruct any ventilation spacing.

If this cable/busbar exceeds 0.3m in length, it must be replaced with a screened/armoured cable. The screen/armour must be earthed at both the filter and Inverter ends with large-area contact surfaces, preferably with metal cable glands.

The connection between the 584SV and motor must be segregated from all other cables or wires. Ideally, mount the filter onto the same metallic panel as the Inverter.

You should enhance the RF connection between the Inverter, filter and panel as follows:

1. Remove any paint/insulation between the mounting points of the EMC filter, 584SV and the panel. Liberally apply petroleum jelly over the mounting points and securing threads. This will prevent corrosion. Alternatively, conducting paint could be used on the panel.

2. If 1 above is not possible, then improve the RF earth bond between the filter and 584SV by making an additional RF earth connection. Use wire braid of at least 10mm² cross-sectional area.

3. For wall mount applications, the cable between the EMC filter and the 584SV must pass through the conduit mounted between the filter and gland box. The conduit must be electrically connected to the filter and gland box. The cable must be as short as possible and be segregated from all other cables.

Note: Metal surfaces , such as eloxized or yellow chromed  (with cable mounting or 35mm DIN rails, screws and bolts) have a high impedance which can be very detrimental to EMC performance.

Earthing Details

The protective earth (PE) conductor exiting the filter must be connected to the protective earth connection of the 584SV. Any additional RF earth, such as a cable screen, is not a protective earth. The EMC filter must be  permanently earthed to prevent the risk of electric shock  under abnormal operating  instances (such as the loss of one phase of  the ac supply).

You can achieve permanent earthing by either:

· using a copper protective earth conductor af at least 10mm²

· installing a second conductor, in parallel connection with the protective conductor, to a separate protective earth terminal

Each conductor must independently meet the requirements for a protective earth conductor.

All recommended underfloor EMC filters are provided with two protective earth connections for permanent earthing.

Operating Conditions

The recommended EMC filters operate from normal three-phases supplies which are balanced with respect to earth (earth referenced supplies - TN). This minimises the earth leakage current due to the filter capacitors between phase and earth. 

IMPORTANT: We do not recommend the use of ac supply filters on non earth-referenced supplies - IT. The supplies cause earth leakage currents to increase, and interfere with the operation of earth fault monitoring equipment. In addition, EMC performance of the filter is degraded.

As with all ac and servo drives, conducted and radiated interference increases with the Inverter switching frequency.

To reduce the emmisions, select the lowest acceptable switching frequency, refer to Chapter 6: “Programming Your Application” - PATTERN GEN.

Also refer to Chapter 11: “Technical Specifications”- External Filters.

The cable length can be increased.  Refer to “Output Filters” below.

Output Filters

These can help the 584SV Inverter achieve EMC and filter thermal conformance with cable lengths greater than those specified. They also ensure longer motor life by reducing the high voltage slew rate and overvoltage stresses. Mount the filter as close to the VSD as possible. Please refer to the Eurotherm Drives for the selection of suitable filters.

Earth Fault Monitoring Systems

Circuit breakers used with VSDs and other similar equipment are not suitable for personnel protection. Use another means to provide personal safety. Refer to prEN50178 (1995) / VDE0160 (1994) / EN60204-1 (1994)

We do not recommend the use of circuit breakers (e.g. RCD, ELCB, GFCI), but where their use is mandatory, they should:

· Operate correctly with dc and ac protective earth currents (i.e. type B RCDs as in Amendment 2 of IEC755). 

· Have adjustable trip amplitude and time characteristics to prevent nuisance tripping on switch-on.

When the ac supply is switched on, a pulse of current flows to earth to charge the EMC filter internal capacitors which are connected between phase and earth. This has been minimised in Eurotherm Drives filters, but may still trip out any circuit breaker in the earth system. In addition, high frequency and dc components of earth leakage currents will flow under normal operating conditions. Under certain fault conditions larger dc protective earth currents may flow. The protective function of some circuit breakers cannot be guaranteed under such operating conditions.

Brake Resistor

Connecting a brake resistor to an Inverter not fitted with the Brake Option (see the Product Code) will result in damage to this unit. In the case where an internal brake option is not present, the DBR1 terminal may be used to connect an external braking unit.

Also refer to Chapter 13: “Application Notes” - Dynamic Braking, for details on brake resistor selection.

Specification of the Dynamic Braking Switch

584SV Type 4


Typical motor rating
(380 - 460 Volts)
0.75kW to 7.5kW

Typical motor rating 
(208 - 240 Volts)
0.75kW to 4.0kW

Current rating 

(20s max)

15A

Max duty cycle

30%

Min resistor value

(380 - 460 Volts)
50SYMBOL 87 \f "Symbol"

Min resistor value

(208 - 240 Volts)
25SYMBOL 87 \f "Symbol"

584SV Type 5


Typical motor rating
(380 - 460 Volts)
11kW to 15kW

Typical motor rating
(208 - 240 Volts)
5.5kW to 7.5kW

Current rating 

(20s max)

30A

Max duty cycle

30%

Min resistor value
 
(380 - 460 Volts)
25SYMBOL 87 \f "Symbol"

Min resistor value

(208 - 240 Volts)
12.5SYMBOL 87 \f "Symbol"

584SV Type 6





Typical motor rating
 
 (380 - 460 Volts)
18kW
22kW
30kW
37kW

Typical motor rating

(208 - 240 Volts)
-
11kW
15Kw
18kW

Current rating

(20s max)

45A
45A
65A
75A

Max duty cycle
30%
30%
30%
30%

Min resistor value

(380 - 460 Volts)
17SYMBOL 87 \f "Symbol"
17SYMBOL 87 \f "Symbol"
11.5SYMBOL 87 \f "Symbol"
10SYMBOL 87 \f "Symbol"

Min resistor value

(208 - 240 Volts)
-
8.5SYMBOL 87 \f "Symbol"
6SYMBOL 87 \f "Symbol"
5SYMBOL 87 \f "Symbol"

584SV Type 7




Typical motor rating
(380 - 460 Volts)
45kW 
 55kW
75kW

Typical motor rating
(208 - 240 Volts)
22kW
 30kW
37kW

Current rating

(20s max)

90A
110A
150A

Max duty cycle

30%
30%
30%

Min resistor value

(380 - 460 Volts)
8.3SYMBOL 87 \f "Symbol"
6.9SYMBOL 87 \f "Symbol"
5.0SYMBOL 87 \f "Symbol"

Min resistor value

(208 - 240 Volts)
4.2SYMBOL 87 \f "Symbol"
3.5SYMBOL 87 \f "Symbol"
2.6SYMBOL 87 \f "Symbol"

Output Contactors

Output contactors can be used, although we recommend that this type of operation is limited to emergency use only, or in a system where the Inverter can be inhibited before closing or opening this contactor.

Line Chokes (input)

Line chokes may be used to reduce the harmonic content of the supply current where this a particular requirement of the application or where greater protection from mains borne transients is required.

Motor Chokes (output)

Installations with longer than specified motor cable runs may suffer from nuisance overcurrent trips, refer to Chapter 11: “Technical Specifications” - Cabling Requirements for maximum cable lengths. A choke may be fitted in the Inverter output to limit capacitive current. Screened cable has a higher capacitance and may cause problems in shorter runs. The recommended choke values are shown in the tables below.

Drive kW
Choke Inductance
RMS Current Rating
Eurotherm Part No.

0.75
2mH
7.5A
CO055931

1.5
2mH
7.5A
CO055931

2.2
0.9mH
22A
CO057283

3.7
0.9mH
22A
CO057283

Table 3-10  Recommended Choke Values for 220-240V 584SV Units

Note: Motor chokes must be fitted for 380-460V units with screened cable runs in excess of 50m; limit the switching frequency to 3kHz in these applications. Refer to Chapter 6: “Programming Your Application” - PATTERN GEN. 

Drive kW
Choke Inductance
RMS Current Rating
Eurotherm Part No.

0.75
2mH
7.5A
CO055931

1.5
2mH
7.5A
CO055931

2.2
2mH
7.5A
CO055931

3.7
0.9mH
22A
CO057283

Table 3-11  Recommended Choke Values for 380-460V 584SV Units

Speed Feedback Options

There are two speed feedback card options:

Microtach




An additional card is necessary to implement speed feedback from a Microtach (ENG block 6 of Product Code). For specification and connection information refer to 5901 Microtach Product Manual, drawing number HA387484.  The maximum speed that the 584SV will accept from a Microtach depends on its resolution (number of lines per revolution).  The limit, in RPM is:

  with an overriding limit of 24000 RPM.

Encoder

An additional card is necessary to implement speed feedback from an Encoder (ENW block 6 of Product Code). For specification and connection information refer to Electrical Encoder Receiver Card manual drawing number HA388867. For more information on compatible encoders and line drives see 5902 Electrical Encoder Product Manual, drawing number HA385749.   The maximum speed that the 584SV will accept from an encoder depends on its resolution (number of lines per revolution).  The limit, in RPM is:




with an overriding limit of 24000 RPM.

Serial Link Options

An additional card is necessary to implement isolated serial communications. For specification and connection information refer to Eurotherm Drives.
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