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3 Installing The Inverter

Requirements for UL Compliance

Solid State Motor Overload Protection

The 584SV Type 8, 9 and 10 Series provide Class 10 Motor Overload Protection.  The maximum internal overload protection level (current limit) is 150% for 60 seconds for Model 584SV Series (Industrial Ratings) and 110% for 10 seconds for Model 584SV Series (HVAC Ratings).

The Motor Overload Protection provided is programmable.  Refer to the 584SV Series Product Manual HA463617 Chapter 8: Programming Your Application - CURRENT LIMIT for user adjustment information describing the MOTOR I LIMIT and REGEN I LIMIT parameters.

Motor Base Frequency

The motor Base Frequency rating is 480 Hz maximum.

Field Grounding Terminals

The International Grounding Symbol 
584SV Types 8, 9 & 10 Terminal Connections

 (IEC Publication 417, Symbol 5019) is used to designate the field grounding terminals. Refer to , page 3-13.

Field Wiring Terminal Markings

For correct field wiring connections that are to be made to each terminal, refer to 584SV Types 8, 9 & 10 Terminal Connections, page 3-13.

Field Wiring Temperature Rating

Use 75oC minimum Copper Conductors only.

Terminal Tightening Torque

Power and Control Terminals

For the correct value of tightening torque, refer to Chapter 11: “Technical Specifications” - Mechanical Details.

Auxiliary (Fan Supply) Terminals

The tightening torque for the auxiliary terminals is 0.56 - 0.79Nm (5 -7 lbf-in) maximum.

Auxiliary (Fan Supply) Terminals

The auxiliary terminals accept a maximum conductor size of No. 10AWG (5.3mm2).

Solid State Short Circuit Protection

These devices are provided with Solid-State Short-Circuit (output) Protection.  Branch circuit fusing requirements must be in accordance with the latest edition of the National Electrical Code NEC/NFPA-70.

Short Circuit Rating

Suitable for use on a circuit capable of delivering not more than 100000 RMS Symmetrical Amperes, 460V maximum.

Fuse Replacement Information

The fuses provided on the Switch Mode Power Supply Printed Wiring Board (AH389166) must be replaced with those manufactured by Bussmann, Type HVR, or equivalent, rated 2A, 1000V dc.  Refer to Figure 8.5 in Chapter 8.

The fuses provided on Line Suppression Printed Wiring Board (AH389192) must be replaced with those manufactured by Bussman, Type KTK-10, or equivalent, rated 10A, 600V.  Refer to Figure 9.3, Chapter 9.

Mechanical Installation

Lifting the Inverter

The Inverter is supplied with four lifting eye bolts for hoisting. These are fitted to the four PE/grounding locations on the sides of the Inverter.

Types 8 & 9 may also be set on end for installation by forklift. Type 10 can also be placed onto forklift blades, carefully avoiding the fan mounting studs and fan power terminals on the bottom of the drive (with the fan removed - the fan is shipped separately).

IMPORTANT: Under no circumstances should the drive be lifted by its power terminals.

Mounting Details

Ventilation

The 584SV Types 8, 9 and 10 use very large airflows. They are designed for specific airflow patterns within a cabinet.

Generally, it is intended that the bulk of the air comes into the cabinet at the top and flows down (some going through the drive to maintain internal temperatures) into the main cooling fan, through the drive, the brake/exhaust duct (supplied), and finally out the top of the cabinet through the vent assembly (supplied).

This flow pattern ensures that the top of the cabinet is effectively evacuated, and the inside of the Inverter is cooled by fresh air.  The brake/exhaust duct allows for field installation of a braking module. It gives clearance for inlet air to come from the front of the cabinet into the top of the Inverter and down; it is strongly recommended that this is fitted with the Inverter, whether or not a brake is fitted. It is also important that the top vent is properly fitted to ensure that exhaust air is not recirculated (see Figure 3-1 below).  Refer to the drawings at the back of this book for typical cubicle layout information.

We recommend that these Inverters are separated from other equipment in a large multifunction cabinet so that airflow is better controlled. i.e. air heated by other items will not affect the inlet temperature to the Inverter’s main fan.




Figure 3-1  Standard Product showing Recommended Air Flow

Position the cabinet carefully to allow sufficient space in front of the cabinet to keep exhaust air and inlet air separated. If there is not sufficient space, you must redirect the exhaust air.

The drives dissipate substantial heat (see Chapter 11: “Technical Specification” - Electrical Ratings - Power Circuit for approximate heat loss) and therefore sufficient volume for exhaust venting is required to keep the drive from raising the operating temperature beyond that specified, refer to Chapter  11: “Technical Specification” - Environmental Details.

Optional Equipment

Fitting the AC Supply Filter and AC Line Choke 

The 584SV Type 8, 9 and 10 Inverters can be supplied with filters to meet the ‘industrial’ Class A conducted emission limits of EN55011 when used with the specified 3% minimum AC line choke. Refer to Chapter 11: “Technical Specifications “ - External AC Supply (RFI) Filters and AC Line Chokes.




Figure 3-2  AC Supply Filter CO464517




Figure 3-3  Fixing Details for the AC Line Choke

Part No.
RMS Current(A)
Inductance ((H)
Rating (kW)
Use with 584SV
Inverter Type
Weight (kg)

CO389936U201
308
75
132
8
70

CO389936U202
490
50
200
9
95

CO389936U203
620
35
280
10
95

Refer to the Choke Outline Drawing at the back of this book for further information.

Note: Cubicle-Mounting the Type 8 Inverter with Filter and AC Line Choke

The Inverter must be mounted vertically on a solid, flat, vertical surface within the cubicle. When mounting a single Inverter in a cubicle, position the EMC filter as close as possible to the incoming ac supply. The specified choke must be fitted between the Inverter and filter to ensure the reliability of both the filter and Inverter.

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

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

Diagram Deleted to make file smaller for emailing

Figure 3-4  Mounting Details for Type 8, Filter Part No. CO464517




Figure 3-5  Wiring Details for Type 8, Filter Part No. CO464517

Cubicle-Mounting the Types 9 & 10 Inverter with Filter and AC Line Choke

The Inverter must be mounted vertically on a solid, flat, vertical surface within the cubicle. When mounting a single Inverter in a cubicle, position the EMC filters as close as possible to the incoming ac supply. The specified choke must be fitted between the Inverter and filters to ensure the reliability of both the filters and Inverter.

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

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

DIAGRAM DELETED TO MAKE FILE SMALLER FOR EMAILING

Figure 3-6  Mounting Details for Type 9 & 10, Filter Part No. CO464517




Figure 3-7  Wiring Diagram for Type 9 & 10, Filter Part No. CO464517

Fitting the Top Vent and Gasket

It is very important that the gasket for the vent is correctly fitted to the exhaust/brake outlet duct, otherwise hot exhaust air will flow back into the cabinet and overheat the drive. The brake/exhaust outlet duct should protrude from the top of the cabinet by 5-10mm to ensure engagement with the gasket.
See the drawings at the back of this book (HG463010 G 001, 002 or 003).

This assembly provides IP22 protection for the drive when fitted properly. The main function is to seal the path of return air to the enclosure as well as protect against falling contaminants.  The same assembly is used for the Types 8, 9, and 10. The different sizes are accommodated by removal of the gasket inserts.

Diagram deleted to reduce file size for emaILING
Figure 3-8  Top Vent and Gasket Assembly

Description
Qty.
Description
Qty.

Vent top
1
M6 x 195 hex studs
2

Top vent baffle
1
Grille
1

Mounting flange
1
M6 x 25 panhead slotted screws
8

Gasket
1
M6 flat washers
8

M6 support studs
4
M6 hex captive nuts
20

Table 3-1  Parts Supplied for Fitting of Top Vent
Assembly Procedure

Note: Refer to Figure 3-8  Top Vent and Gasket Assembly.

Tools Required:

10mm socket and wrench, quantity 2

No. 3 Posidrive screwdriver

10mm (3/8”) flat blade screwdriver

· For cabinets with removable panels, perfom the following procedure off the cabinet.

· For cabinets without removable panels, this procedure should be performed prior to mounting the drive.

Note: If the drive is not removed, then it must be protected from any cutting chips.

1. Cut the top of the cabinet as per drawing HG463010 G 001, 002, or 003.

2. Install (4) M/M M6 support studs in rearmost row of holes in pattern 

3. Install (2) F/F M6 x 195 hex studs in forward most holes with (2) M6 x 10 posidrive screws

Note: The following should be done with the drive and exhaust duct fitted to ensure good fit of gasket to duct.

4.  Fit the gasket over the four support studs and exhaust duct.

5.  Fit the mounting flange over the gasket and attach using (8) M6 x 25 screws,  (16) M6 washers, and (8)  M6 nuts.

6.  Fit the top vent baffle over the support studs.

7.  Fit grommet strip to bottom edge of grill and position.

8.  Fit vent top over the four support studs and grill.

9.  Fix vent top via (2) M6 x 10 screws (using a 10mm wrench on the hex studs through the grill is helpful in aligning the stud to the hole in the top) and (4) M6 nuts and washers. 

Fitting the Remote 5841 Operator Station

The 584SV Type 8, 9 & 10 Inverters allow the use of an additional remote-mounted Operator Station. It replaces the drive-mounted Operator Station. The two cannot be operated simultaneously. The Remote Operator Station is connected to the RS232 programming port using a 3 metre, 4-way cable. 

Note: The 5841 Operator Station requires the 5842 Panel Mounting Kit.




Figure 3-9  Inverter showing the RS232 programming port

5842 Mounting Kit Parts

Qty.
Description

1
Gasket for remote Operator Station

1
4-Way cable assembly for remote Operator Station

1
Operator station retaining moulding

4
Screw No. 6 x 12mm

Tools Required

No. 2 Posidrive screwdriver.

Assembly Procedure

1. Select the location for the remotely-mounted Operator Station and drill the four mounting holes.

2. Cut out the cable aperture.

3. Peel backing from gasket and attach to the panel.

4. Place the Operator Station into the retaining moulding and screw to the panel.

5. Remove the drive-mounted Operator Station cable from the RS232 progamming port (P3) on the Control Board PCB. The removed cable and connector are insulated and can be safely left in-situ. Connect the supplied cable (either end) to the P3 port on the Control Board PCB.

6. Route the cable from the Inverter to the remotely-mounted Operator Station and secure, ensuring that adequate protection from live parts and abrasion is achieved.

7. Finally, connect the free end to the remotely-mounted Operator Station.

Cutout Dimensions




Figure 3-10  Mounting Dimensions for the Remote-Mounted Operator Station 5841

Inverter Brake Unit Installation Guidelines

The Type 8, 9 and 10 brake units are optional. However, it is possible to retro-fit a brake unit should the need arise.

There are three brake units, one for each drive frame size. The brake unit is shipped with an exhaust brake duct. The original exhaust duct supplied with the Inverter or the exhaust duct supplied with the brake unit may be used in the final installation.

The brake unit consists of the following parts (see Figure 3-11):

· Exhaust duct

· Heatsink & IGBT assembly

· Control cable

· Brake connection plates - 1 set for Type 8 & 9 and 2 sets for Type 10

· Snubber capacitors and screws

· Heatsink fixings

· Brake unit cover and retaining nuts

· Earth bonding bracket

The brake unit is shipped in a pre-assembled state (except for the connection plate(s)). We recommend that this assembly is carefully studied prior to installation within the cubicle. It is also recommended that the brake unit heatsink/IGBT assembly is removed from the exhaust duct before installing the unit within the cubicle.

Required Tools

· 10mm spanner

· No. 3 Posidrive torque screwdriver

· No. 2 Posidrive torque screwdriver

Installation Procedure

Follow this procedure carefully.

Disconnect all electrical supplies before working on the Inverter. Allow 15 minutes for the Inverter’s dc link capacitors to discharge fully.

Be careful not to drop any screws, nuts etc. into the the Inverter.

Note: See Figure 3-12 and Figure 3-13 for a typical brake unit installation.

1. Remove the brake unit cover.

2. Remove the snubber capacitors from the brake unit IGBT module.

3. Remove the earth bonding bracket from the heatsink.

4. Loosen heatsink clamps and rotate out of the way. Remove the heatsink/IGBT assembly from the shipping brake duct and carefully place on a clear flat surface - take care not to damage the heatsink fins. 
5. If retro-fitting the brake unit to an existing exhaust duct, remove the existing exhaust duct aperture cover and screws. Transfer the heatsink clamps, washer, bolts and springs from the shipping brake duct to your existing drive duct.
6. Undo the two, quarter-turn fasteners on the top of the Inverter casing and remove the front top cover (plastic).

7. Undo the six M5 screws (four on the side, two on the top) holding the Inverter top cover. Remove the cover carefully to prevent it from falling into the drive and damaging internal components.

8. If retro-fitting the brake unit to an existing exhaust duct, install the brake unit IGBT/heatsink assembly within the exhaust duct and tighten the heatsink clamps.
9. Offer the exhaust duct/brake unit to the Inverter. Connect the brake unit control cable to the 14-way bulkhead connector in the top of the Inverter.

10. Fit the brake connection plate(s) to the phase joining tabs of  the Inverter top phase (M3/U) using the M6 screws provided (finger tight only). Do this by placing the end of the connection plate(s) with the threaded tabs under (behind) the phase joining tabs.

11. Fit the snubber capacitors (fit 2 on Type 8, 3 on Type 9, 4 on Type 10) over the brake connection plate(s) to the IGBT using M6 screws (finger tight only).

12. Tighten all M6 screws on the brake connection plate(s) to 5Nm (3.7 ft-lb).

13. Screw the earth bonding bracket to the heatsink, and fit the two M5 duct connection screws to the exhaust duct, of which one is earth bonding. Tighten to 4Nm (3 ft-lb). NOTE - This connection MUST NOT be omitted as it is required for safety reasons. 

14. Replace the Inverter’s top cover. Take care not to damage the brake connection plates with the top cover as this will compromise the electrical insulation. Tighten the four M5 screws on the side of the Inverter and the two M5 screws on the top of cover to 2.5Nm (1.84 ft-lb).

15. Replace the front top cover (plastic) and tighten the two, quarter-turn fasteners to hold it in place.

16. Fit the brake unit cover using the M6 captive washer nuts.

Diagram deleted to reduce file size

Figure 3-11  Exploded diagram of Brake Unit (Type 8 illustrated)

Figure 3-12  Top View of Exhaust Duct/Brake Unit/Inverter Assembly showing the Brake Connecting Plate(s) and Snubber Capacitors fitted 

Photo removed to make file compact to email

Photo Deleted for compact file suitable for emailing

Figure 3-13  View without Brake Connecting Plate(s) showing the Control Cable connnection between the Brake Unit and the Inverter

Electrical Installation

Wiring the Inverter

Power Wiring Connections

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.

IMPORTANT: Make supply/motor PE ground connections using the M10 bolts and washers provided (under no circumstances should lifting eyes be used to make connection). Position the ground lug between the washer and M10 bolt head.

Power Wiring Terminations

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.

Constant Torque
Quadratic Torque
Kit No.
Lug Size
AMP
Part No.

150 Hp

200 Hp

250 Hp

300 Hp

400 Hp
-

-

-

-

-
LA463403

LA463404

LA463405

LA463406

LA463408
# 1/0 AWG (53.5mm2)

# 2/0 AWG (67.4mm2)

# 3/0 AWG (85.0mm2)

# 250MCM (127.0mm2)

# 350MCM (177.0mm2)
36919

321873

321877

322254

322259

450 Hp
-
LA463409



# 500MCM (253.0mm2)

# 400MCM (203.0mm2)
322269

322264

-

-

-

-

-
150 Hp

200 Hp

250 Hp

300 Hp

350 Hp

400 Hp

450 Hp
LA463403

LA463404

LA463405

LA463406

LA463407

LA463408

LA463410
# 1/0 AWG (53.5mm2)

# 2/0 AWG (67.4mm2)

# 3/0 AWG (85.0mm2)

# 250MCM (127.0mm2)

# 300MCM (152.0mm2)

# 350MCM (177.0mm2)

# 500MCM (253.0mm2)
36919

321873

321877

322254

322259

322259

322269

-
500 Hp
LA463411



# 600MCM (304.0mm2)

# 500MCM (253.0mm2)
322269

322269

584SV Types 8, 9 & 10 Terminal Connections

Terminals are provided for both the power connections and the control connections to allow reliable interface connections with external devices.  The function of these terminals is described in the Product Manual.




Figure 3-14  General  Wiring Diagram for Macro 1 - 584SV Types 8, 9 & 10

Optional Equipment Installation Details

AC Supply Filter and AC Line Choke

The Filter must only be used with a permanent earth connection.

The recommended filters are only for use with earth referenced supplies (TN). On sites where the supply is non-earth referenced, contact Eurotherm Drives for information.

The filters contain large capacitors phase-to-phase and phase-to-earth. Do not touch filters, terminals or wiring for a period of 5 minutes after removing the ac supply. Not adhering to this warning can result in electric shock.
Connection Details

The connection between the Inverter, filter and choke 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 1.0m in length it must be replaced with a screened/armoured cable. The screen/armour must be earthed at the filter, choke and Inverter ends with large-area contact surfaces, preferably with metal cable glands.

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

Refer to the main Product Manual for “Earthing Details” and “Operating Conditions”.
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