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Safety instructions

What this chapter contains

This chapter contains the safety instructions which you must follow when installing,
operating and servicing the drive. If ignored, physical injury or death may follow, or
damage may occur to the drive, the motor or driven equipment. Read the safety
instructions before you work on the unit.

Use of warnings and notes

There are two types of safety instructions throughout this manual: warnings and
notes. Warnings caution you about conditions which can result in serious injury or
death and/or damage to the equipment. They also tell you how to avoid the danger.
Notes draw attention to a particular condition or fact, or give information on a
subject. The warning symbols are used as follows:

Dangerous voltage warning warns of high voltage which can cause
physical injury and/or damage to the equipment.

electricity, which can result in physical injury and/or damage to the
equipment.

c General warning warns about conditions, other than those caused by

Electrostatic discharge warning warns of electrostatic discharge which

‘ \ can damage the equipment.

Hot surface warning warns of hot surfaces which can cause physical
{ft} injury.

Safety instructions



Installation and maintenance work

These warnings are intended for all who work on the drive, motor cable or motor.

WARNING! Ignoring the following instructions can cause physical injury or death, or
damage to the equipment:

A :

Only qualified electricians are allowed to install and maintain the drive.

Never work on the drive, the motor cable or the motor when main power is
applied. After switching off the input power, always wait for 5 min to let the
intermediate circuit capacitors discharge before you start working on the drive,
the motor or the motor cable.

Always ensure by measuring with a multimeter (impedance at least 1 Mohm)
that:

1. voltage between drive input phases U1, V1 and W1 and the frame is close to
ov

2. voltage between terminals UDC+ and UDC- and the frame is close to 0 V.

Do not work on the control cables when power is applied to the drive or to the
external control circuits. Externally supplied control circuits may cause
dangerous voltages inside the drive even when the main power on the drive is
switched off.

Do not make any insulation or voltage withstand tests on the drive or drive
modules.

When reconnecting the motor cable, always check that the phase order is
correct.

Note:

The motor cable terminals on the drive are at a dangerously high voltage when
the input power is on, regardless of whether the motor is running or not.

The brake control terminals (UDC+, UDC-, R+ and R- terminals) carry a
dangerous DC voltage (over 500 V).

Depending on the external wiring, dangerous voltages (115 V, 220 V or 230 V)
may be present on the terminals of relay outputs RO1 to RO3 or on the optional
AGPS board (Prevention of Unexpected Start).

The Prevention of Unexpected Start function does not remove the voltage from
the main and aukxiliary circuits.

At installation sites above 2000 m (6562 ft), the terminals of the RMIO board
and optional modules attached to the board do not fulfil the Protective Extra
Low Voltage (PELV) requirements stated in EN 50178.

Safety instructions



Grounding

A

These instructions are intended for all who are responsible for the grounding of the
drive.

WARNING! Ignoring the following instructions can cause physical injury, death,
increased electromagnetic interference and equipment malfunction:

Ground the drive, motor and adjoining equipment to ensure personnel safety in
all circumstances, and to reduce electromagnetic emission and interference.

Make sure that grounding conductors are adequately sized as required by
safety regulations.

In a multiple-drive installation, connect each drive separately to protective
earth (PE).

In first environment (EU EMC Directive): make a 360° high frequency
grounding of the motor cable entry at the cabinet lead-through.

Do not install a drive with EMC filter option +E202 or +E200 on an ungrounded
power system or a high resistance-grounded (over 30 ohms) power system.

Note:

Power cable shields are suitable for equipment grounding conductors only
when adequately sized to meet safety regulations.

As the normal leakage current of the drive is higher than 3.5 mA AC or 10 mA
DC (stated by EN 50178, 5.2.11.1), a fixed protective earth connection is
required.

Safety instructions



Mechanical installation and maintenance

These instructions are intended for all who install and service the drive.

WARNING! Ignoring the following instructions can cause physical injury or death,
or damage to the equipment:

¢ Handle the unit carefully.
e The drive is heavy. Do not lift it alone. Place the unit only on its back.

f e Beware of hot surfaces. Some parts, such as heatsinks of power

semiconductors, remain hot for a while after disconnection of the electrical
supply.

e Make sure that dust from borings and grindings does not enter the drive when
installing. Electrically conductive dust inside the unit may cause damage or
malfunctioning.

e Ensure sufficient cooling.

e Do not fasten the drive by riveting or welding.

Printed circuit boards

A WARNING! Ignoring the following instructions can cause damage to the printed

circuit boards:
Aza\

e The printed circuit boards contain components sensitive to electrostatic
discharge. Wear a grounding wrist band when handling the boards. Do not
touch the boards unnecessarily.

Fibre optic cables

WARNING! Ignoring the following instructions can cause equipment malfunction
and damage to the fibre optic cables:

e Handle the fibre optic cables with care. When unplugging optic cables, always
grab the connector, not the cable itself. Do not touch the ends of the fibres with
bare hands as the fibre is extremely sensitive to dirt. The minimum allowed
bend radius is 35 mm (1.4 in.).

Safety instructions



Operation

These warnings are intended for all who plan the operation of the drive or operate
the drive.

WARNING! Ignoring the following instructions can cause physical injury or death,
or damage to the equipment:

Before adjusting the drive and putting it into service, make sure that the motor
and all driven equipment are suitable for operation throughout the speed range
provided by the drive. The drive can be adjusted to operate the motor at
speeds above and below the speed provided by connecting the motor directly
to the power line.

Do not activate automatic fault reset functions of the Application Program if
dangerous situations can occur. When activated, these functions will reset the
drive and resume operation after a fault.

Do not control the motor with the disconnecting device (means); instead, use
the control panel keys ) and , or commands via the I/O board of the drive.
The maximum allowed number of charging cycles of the DC capacitors (i.e.
power-ups by applying power) is five in ten minutes.

Note:

If an external source for start command is selected and it is ON, the drive (with
Standard / Motion Control Application Program) will start immediately after fault
reset unless the drive is configured for 3-wire (a pulse) start/stop.

When the control location is not set to Local (L not shown in the status row of
the display), the stop key on the control panel will not stop the drive. To stop
the drive using the control panel, press the LOC/REM key and then the stop
key .

Safety instructions
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Permanent magnet motor

These are additional warnings concerning permanent magnet motor drives. Ignoring
the instructions can cause physical injury or death, or damage to the equipment.

Installation and maintenance work

Also, when the supply power is switched off and the inverter is stopped, a rotating
permanent magnet motor feeds power to the intermediate circuit of the drive and the

f WARNING! Do not work on the drive when the permanent magnet motor is rotating.

supply connections become live.

Before installation and maintenance work on the drive:

Stop the motor.

Ensure that the motor cannot rotate during work. Prevent the start-up of any
drives in the same mechanical group by opening the “prevention of unexpected
start” switch and padlocking it. Make sure that no other system, like hydraulic
crawling drives, are able to rotate the motor directly or through any mechanical
connection like felt, nip, rope, etc.

Ensure that there is no voltage on the drive power terminals:

Alternative 1) Disconnect the motor from the drive with a safety switch or by other
means. Measure that there is no voltage present on the drive input or output
terminals (U1, V1, W1, U2, V2, W2, UDC+, UDC-).

Alternative 2) Measure that there is no voltage present on the drive input or output
terminals (U1, V1, W1, U2, V2, W2, UDC+, UDC-). Ground the drive output
terminals temporarily by connecting them together as well as to the PE.
Alternative 3) If possible, both of the above.

Start-up and operation

overvoltage which may damage or explode the capacitors in the intermediate circuit

f WARNING! Do not run the motor over the rated speed. Motor overspeed leads to

of the drive.

Controlling a permanent magnet motor is only allowed using the ACS800 Permanent
Magnet Synchronous Motor Drive Application Program, or other application
programs in scalar control mode.

Safety instructions
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About this manual

What this chapter contains

This chapter describes the intended audience and contents of this manual. It
contains a flowchart of steps in checking the delivery, installing and commissioning
the drive. The flowchart refers to chapters/sections in this manual and other
manuals.

Compatibility
The manual is compatible with ACS800-04/U4 (frame sizes R2...R6).

Intended audience

This manual is intended for people who plan the installation, install, commission, use
and service the drive. Read the manual before working on the drive. The reader is
expected to know the fundamentals of electricity, wiring, electrical components and
electrical schematic symbols.

This manual is written for readers worldwide. Both S| and imperial units are shown.
Special US instructions for installations within the United States that must be
installed per the National Electrical Code and local codes are marked with (US).

Categorization according to the frame size

Some instructions, technical data and dimensional drawings which concern only
certain frame sizes are marked with the symbol of the frame size R2, R3... or R6.
The frame size is not marked on the drive designation label. To identify the frame
size of your drive, see the rating tables in chapter Technical data.

Categorization according to the + code

The instructions, technical data and dimensional drawings which concern only
certain optional selections are marked with + codes, e.g. +E202. The options
included in the drive can be identified from the + codes visible on the type
designation label of the drive. The + code selections are listed in chapter ACS800-
04/U4 in section Type code.

About this manual
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Contents

The chapters of this manual are briefly described below.

Safety instructions give safety instructions for the installation, commissioning,
operation and maintenance of the drive.

About this manual lists the steps in checking the delivery and installing and
commissioning the drive and refers to chapters/sections in this manual and other
manuals for particular tasks.

ACS800-04/U4 describes the drive.

Planning the cabinet assembly guides in planning the installation of a drive module
into a user-defined cabinet.

Mechanical installation instructs how to place and mount the drive.

Planning the electrical installation instructs on the motor and cable selection, the
protections and the cable routing.

Electrical installation shows how to wire the drive.

Motor control and I/0O board (RMIO) shows the external control connections to the
I/O board.

Installation checklist contains a list for checking the mechanical and electrical
installation of the drive.

Maintenance contains preventive maintenance instructions.

Technical data contains the technical specifications of the drive, e.g. the ratings,
sizes and technical requirements, provisions for fulfilling the requirements for CE
and other markings and warranty policy.

Dimensional drawings contains the dimensional drawings of the drive.

Resistor braking describes how to select, protect and wire brake choppers and
resistors. The chapter also contains the technical data.

About this manual



Installation and commissioning flowchart

Task

Identify the frame size of your drive: R2, R3, R4, R5

or R6.

Plan the installation.

Check the ambient conditions, ratings, required
cooling air flow, input power connection, compatibility
of the motor, motor connection, and other technical
data.

Select the cables.

Y

Unpack and check the units.

Check that all necessary optional modules and
equipment are present and correct.

Only intact units may be started up.

Y

Check the installation site.

Y

If the drive is about to be connected to an IT
(ungrounded) system, check that the drive is not
equipped with EMC filtering.

Y

Install the drive in a cabinet.

Y

Route the cables.

Y

Check the insulation of the motor and the motor

cable.
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See

Technical data: IEC data or NEMA data

Technical data
Planning the electrical installation

Option manual (if optional equipment is
included)

Mechanical installation: Unpacking the unit

If the converter has been non-operational for
more than one year, the converter DC link
capacitors need to be reformed. Ask ABB for
instructions.

Mechanical installation: Before installation

Technical data

ACS800-04/U4: Type code

For instructions on how to disconnect the EMC
filtering, contact ABB.

Mechanical installation

Planning the electrical installation: Routing the
cables

Electrical installation: Checking the insulation of
the assembly

About this manual
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Task See
Connect the power cables. Electrical installation, Motor control and I/0
Connect the control and the auxiliary control cables. | board (RMIO), Resistor braking (optional) and
the optional module manual delivered with the
module.
Check the installation. Installation checklist
Commission the drive. Appropriate Firmware Manual

Y

Commission the optional brake chopper (if present). | Resistor braking

Y

Operating of the drive: start, stop, speed control etc. | Appropriate Firmware Manual

Product and service inquiries

Address any inquiries about the product to your local ABB representative, quoting
the type code and serial number of the unit in question. A listing of ABB sales,
support and service contacts can be found by navigating to www.abb.com/drives and
selecting Drives — World wide service contacts on the right pane.

Product training

For information on ABB product training, navigate to www.abb.com/drives and select
Drives — Training courses on the right pane.

Providing feedback on ABB Drives manuals

Your comments on our manuals are welcome. Go to www.abb.com/drives, then
select successively Drives — Document Library — Manuals feedback form on the right
pane.

About this manual
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Term/Abbreviation

Explanation

CDP312R Drive control panel

DDCS Distributed Drives Communication System; a protocol used in optical fibre
communication inside and between ABB drives.

EMC Electromagnetic Compatibility

Frame (size)

Size of the frame into which the drive module is assembled. Several
supply modules with different nominal powers may have the same frame
size. The term refers to modules that have a similar mechanical
construction.

To determine the frame size of a drive module, refer to the rating tables in
chapter Technical data.

IGBT Insulated Gate Bipolar Transistor; a voltage-controlled semiconductor type
widely used in inverters due to their easy controllability and high switching
frequency.

110 Input/Output

AGPS Gate driver Power Supply board. An optional board used to implement the
Prevention of Unexpected Start function.

RDCO DDCS communication option module

RDIO Digital 1/0 Extension Module

RFI Radio-frequency interference

RINT Main circuit board

RMIO Motor control and 1/0 board. The external I/O control signals are
connected to RMIO.

RPMP Control panel mounting platform kit

About this manual
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What this chapter contains

This chapter describes the operating principle and construction of the drive in short.

Layout

The ACS800-04/U4 (frame sizes R2 to R6) is an IP20 drive module for controlling
AC motors. It is to be installed into a cabinet by the customer with wall fastening.

Control panel CDP312R
(optional)

Dﬁa

2o o] @,

Location of the components vary depending on the frame size.

Frame size R2

I _‘ Option slots

Power cable
terminal

[ r—

Heatsink

ACS800-04/U4
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Type code
The type code contains information on the specifications and configuration of the
drive. The first digits from left express the basic configuration (e.g. ACS800-04-
0016-3). The optional selections are given thereafter, separated by + signs (e.g.
+E202). The main selections are described below. Not all selections are available for
all types. For more information, refer to ACS800 Ordering Information
[BAFE64556568 (English)], available on request.
Selection Alternatives
Product series ACSB800 product series
Type 04 Drive module. When no options are selected: IP20, no control panel, no
EMC filter, Standard Application Program, brake chopper in frame sizes
R2, R3, and R4 (only 690 V), boards without coating, one set of manuals.
u4 Drive module (USA). When no options are selected: UL open type, no
control panel, no EMC filter, Standard Application Program, brake
chopper in frame sizes R2, R3, and R4 (only 690 V), boards without
coating, one set of manuals.
Size See Technical data: IEC data or NEMA data.
Voltage range 2 208/220/230/240 VAC
(nominal rating in bold) |3 380/400/415 VAC
5 380/400/415/440/460/480/500 VAC
7 525/575/600/690 VAC
+ options
Control panel J400 |Control panel CDP312R assembled on the drive module

J414 | Control panel holder for frame sizes R2, R3 and R4 (not to be used with
option J400)

Construction C132 |Marine drive (coated boards included)

C135 |Flange mounting. Flange mounting plate assembled. IP55 for heat sink
side and IP20 for drive front side.

Filter E200 |EMC/REFI filter for second environment TN (grounded) system, drive
category C3

E202 |EMC/REFI filter for first environment TN (grounded) system, drive category
C2. (Not available for 690 V units.)

E210 |EMC/REFI filter for second environment TN/IT (grounded/ungrounded)
system, drive category C3 (frame size R6 only)

Resistor braking D150 |Brake chopper. Included as standard in frame sizes R2, R3 and R4 (only
690 V).

Safety Q950 |Prevention of Unexpected Start: AGPS board and 3 m connection wire.

Fieldbus K... Refer to ACS800 Ordering Information [3AFE64556568 (English)].

110 L...

Application program N...

Manual language R...

Specialities P901 |Coated boards

P904 |Extended warranty

ACS800-04/U4
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Main circuit and control

Diagram

This diagram shows the control interfaces and the main circuit of the drive. Location
of terminals vary depending on the drive frame size.

uji]u[1] g3
[

T IL
i |

1anen, !
g 09

Drive

Optional module 1: RMBA, RAIO, RDIO,
Motor Slot1 RDNA, RLON, RIBA, RPBA, RCAN, RCNA,
- <'|::"> control and :'> RMBP, RETA, RRIA or RTAC

e 1/0 board
. (RMIO) L
H Slot2
M Optional module 2: RTAC, RAIO, RRIA or

RDIO

!

External control via —»
gnalogue/digital X33 DDCS communication option module 3:
inputs and outputs - — RDCO0-01, RDCO-02 or RDCO-03

The fibre optic channels provided by the

RDCO module can be used for fieldbus

I:I connection (Nxxx fieldbus adapter modules),
PC connection (DriveWare® PC tools) or

Advant Fieldbus 100 connection (e.g.

AC 800M, AC80)

i

X41

Prevention of Unexpected :
Start (AGPS board)

O —

Input power |

*—O

—_ ——— Output power

| _Jli_ ' Brake chopper in frame sizes R2, R3 and

690 V frame R4 (optional in other frame
L __ 1 sizes).

L

R- UDC+ UDC-
R+
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Operation

This table describes the operation of the main circuit in short.

Component

Description

Six-pulse rectifier

Converts the three-phase AC voltage to DC voltage.

Capacitor bank

Energy storage which stabilizes the intermediate circuit DC voltage.

IGBT inverter

Converts the DC voltage to AC voltage and vice versa. The motor
operation is controlled by switching the IGBTSs.

Printed circuit boards

The drive contains the following printed circuit boards as standard:

* main circuit board (RINT)
* motor control and I/O board (RMIO)
+ EMC filter board (RRFC) when EMC equipment is selected or varistor board

(RVAR) otherwise.

Motor control

The motor control is based on the Direct Torque Control (DTC) method. Two phase
currents and DC link voltage are measured and used for the control. The third phase
current is measured for earth fault protection.

ACS800-04/U4
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Planning the cabinet assembly

What this chapter contains

This chapter guides in planning the installation of a drive module into a user-defined
cabinet. The issues discussed are essential for safe and trouble-free use of the drive
system.

Note: The installation examples in this manual are provided only to help the installer
in designing the installation. The installation must always be designed and made
according to applicable local laws and regulations. ABB does not assume any
liability whatsoever for any installation which breaches the local laws and/or other
regulations.

Cabinet construction

The cabinet frame must be sturdy enough to carry the weight of the drive
components, control circuitry and other equipment installed in it.

The cabinet must protect the drive module against contact and meet the
requirements for dust and humidity (see chapter Technical data).
Disposition of the devices

For easy installation and maintenance, a spacious layout is recommended. Sufficient
cooling air flow, obligatory clearances, cables and cable support structures all
require space.

For layout examples, see section Cabinet layout example.

Grounding of mounting structures

Make sure all cross-members or shelves on which components are mounted are
properly grounded and the connecting surfaces left unpainted.

Note: Ensure that the modules are properly grounded through their fastening points
to the installation base.

Planning the cabinet assembly
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Free space around the unit

The modules can be installed side by side. Recommended free space above and
below the drive to enable cooling air flow, service and maintenance is shown below
in millimetres and [inches].

The temperature of the cooling air entering the unit must not exceed the maximum
allowed ambient temperature. See section Ambient conditions in chapter Technical
data.

I
| |200(7.9]
I

[m] 53 aaaasnn

|[@ @ @||v|® 2 2l @ o] @+
| s it

el I cJo
-

| 300 [12]

IP20 (UL open type)

Planning the cabinet assembly



29

Cooling and degrees of protection

The cabinet must have enough free space for the components to ensure sufficient
cooling. Observe the minimum clearances given for each component.

The air inlets and outlets must be equipped with gratings that
* guide the air flow

» protect against contact

* prevent water splashes from entering the cabinet.

The drawing below shows two typical cabinet cooling solutions. The air inlet is at the
bottom of the cabinet, while the outlet is at the top, either on the upper part of the
door or on the roof.

—_—
° Air outlet

Air inlet

Arrange the cooling air flow through the modules so that the requirements given in
chapter Technical data are met:

» cooling air flow
Note: The values in Technical data apply to continuous nominal load. If the load is cyclic or less
than nominal, less cooling air is required.

» allowed ambient temperature

+ the air inlet and outlet sizes required for the module cooling and recommended
filter material (if used).

In addition to the above, the heat dissipated by cables and other additional
equipment must also be ventilated.

The internal cooling fans of the modules are usually sufficient to keep the component
temperatures low enough in IP22 (UL type 1) cabinets.

Planning the cabinet assembly
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In IP54 (UL type 12) cabinets, thick filter mats are used to prevent water splashes
from entering the cabinet. This entails the installation of additional cooling

equipment, such as a hot air exhaust fan.

The installation site must be sufficiently ventilated.

Preventing the recirculation of hot air

Normal vertical mounting

Cabinet (side view)

HOT

AREA

=
COOL AREA

Main air flow out

1/

Air baffle
plates

Main air flow in

Outside the cabinet

Flange mounting

Main
air Cabinet (side view)
flow —"—
out
—
HOT AREA

Air flow out >

Air baffle
plate
COOU AREA
|
§ Air flow in
Main
air

Prevent hot air circulation outside the cabinet by leading the outcoming hot air away
from the area where the inlet air to the cabinet is taken. Possible solutions are listed
below:

gratings that guide air flow at the air inlet and outlet

air inlet and outlet at different sides of the cabinet

cool air inlet in the lower part of the front door and an extra exhaust fan on the

roof of the cabinet.

Planning the cabinet

assembly
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Inside the cabinet

Prevent hot air circulation inside the cabinet with leak-proof air baffle plates. No
gaskets are usually required.

When several modules are installed vertically in one cabinet, the hot air from one
module must not be allowed to enter another module. In a cabinet with multiple
modules, a practical way of achieving this is to install a mounting plate to separate
the cool area (at the front part of the cabinet) from the hot area (back part). The
mounting plate can be fastened to two vertical pillars on both left and right. Since the
air outlet at the top of the modules points directly upwards, the air must be guided to
the hot area. See cabinet layout examples below.

Cabinet layout example

Vertical mounting

|

- — /AC switch fuse ¢*$¢$u$¢¢:ml
} AC fuse bases™ HH

AC fuses ﬁﬂﬂ

il g ][ s

Airflow guides™ |

<+ Hot area
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+
I
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Cool area | S
! i “H._Mounting
...... Al 1 plates
A Modules 1t o

+§
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+
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s

Motor cable entries \

mp)
[ ]
______ > du/dt filter

|

[ ]

[
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[ ]

ESE S Y PSR I S S S U S SP P O 59 5 5

-

+
i

ey
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. T T
Front view of three R2 Side view of three R3

modules in cabinet

modules in cabinet

Planning the cabinet assembly



32

Cabinet heaters

Use a cabinet heater if there is a risk of condensation in the cabinet. Although the
primary function of the heater is to keep the air dry, it may also be required for
heating at low temperatures. When placing the heater, follow the instructions
provided by its manufacturer.

Mounting the optional control panel
The optional control panel CDP312R is factory assembled on the drive module.The
panel can also be fastened directly to the cabinet door or to a mounting platform.
Installing the control panel directly on the cabinet door

Fasten the control panel from the back side with two screws of one of the following
types:

» standard screw with nominal diameter of 4 mm (0.16 in.)

+ tapping screw with nominal diameter of 4.2 mm (0.17 in.) DIN 7981 C, DIN 7982
C, DIN 7983 C or DIN 7976 C

* PT screw for thermoplastics with nominal diameter of 4 mm (0.16 in.).

View from outside the cabinet door

Control panel 9.9 [0.39"] 5.6 [0.227]
; 14 [0.557]
Cabinet door T O T B s
(o M
4.8 mm ., ‘ Tt !
(0.16...0.31in.) 5.8 [0.237] | j |
| 12 [0.47°]
Tightening torque: i E i
1 Nm (0.74 Ibf ft) 10 mm (0.39 in.) ol . g
- 3 j G <}
Ld | © %\
— | /\ |
! o)) g
Sl % 8,
20 - Ik
: =5
| O\
| O\
NI
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Control panel mounting platform kit (RPMP)

For installation of the mounting platform, see Control Panel Mounting Platform Kit
(RPMP) Installation Guide [3AFE64677560 (English)].

EMC requirements

Cable ties

Generally, the fewer and smaller the holes in the cabinet, the better the interference
attenuation. The maximum recommended diameter of a hole in galvanic metal
contact in the covering cabinet structure is 100 mm. Special attention must be paid
to the cooling air inlet and outlet gratings.

The best galvanic connection between the steel panels is achieved by welding them
together as no holes are necessary. If welding is not possible, the seams between
the panels are recommended to be left unpainted and equipped with special
conductive EMC strips to provide adequate galvanic connection. Usually, reliable
strips are made of flexible silicon mass covered with a metal mesh. The non-
tightened touch-contact of the metal surfaces is not sufficient, so a conductive
gasket between the surfaces is required. The maximum recommended distance
between assembly screws is 100 mm.

Sufficient high-frequency grounding network must be constructed in the cabinet to
avoid voltage differences and forming of high-impedance radiator structures. A good
high-frequency grounding is made with short flat copper braids for low inductance.
One-point high-frequency grounding cannot be used due to the long distances inside
the cabinet.

First environment EMC compliance ") of the drive requires 360° high frequency
grounding of the motor cable shields at their entries. The grounding can be
implemented by a knitted wire mesh screening as shown below.

Bare cable shield

/ Knitted wire mesh

Lead-through plate \
g j D

~———— Cable

Cabinet bottom plate

*) First environment EMC compliance is defined in section CE marking in chapter Technical data.

Planning the cabinet assembly



34

360° high frequency grounding of the control cable shields is recommended at their
entries. The shields can be grounded by means of conductive shielding cushions
pressed against the cable shield from both directions:

Bare cable shield Shielding cushion
\ / (conductive)

<—>r/ “«—>

i e B ()

Cabinet bottom plate

S T e

Cable grommet

Planning the cabinet assembly
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Mechanical installation

Unpacking the unit
The drive is delivered in a box that also contains:

» plastic bag containing: screws (M3), clamps and cable lugs (2 mm?, M3) for
grounding the control cable screens

» residual voltage warning stickers
* hardware, firmware and other module manuals

* delivery documents.

Unpack the unit of frame sizes R2 to R5 as follows.

Mechanical installation
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Delivery check

Check that there are no signs of damage. Before attempting installation and
operation, check the information on the type designation label of the drive to verify
that the unit is of the correct type. The label includes IEC rating, C-UL US, CSA,
C-tick and CE markings, a type code and a serial number, which allow individual
recognition of each unit. The first digit of the serial number refers to the
manufacturing plant. The next four digits refer to the unit's manufacturing year and
week, respectively. The remaining digits complete the serial number so that there
are no two units with the same serial number.

The type designation label is attached to the heat sink and the serial number label to
the upper part of the back plate of the unit.

nput U 3~ 380, 4i5V P20, UL npunh'P'B

ne i 32 A l\AﬁB‘\B\ .l"‘\.oy
1 48..63 Mz c E @u GB o

Outpd 1 3~ 0. Ulnpit¥y T et i aEg
| o HHHHNMWWWWWHW
1 0...300 Hz " | I|

AC5800-04-0020-3+E202

Type designation label

ACS800-04-0020-3+E202

|MMMMWWF 'HHWLMM

0000

Serial number label

Before installation

Check the installation site according to the requirements below. See Dimensional
drawings for frame details.

Requirements for the installation site
See Technical data for the allowed operation conditions of the drive.

Floor

The floor/material below the cabinet should be non-flammable.

Mechanical installation
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Installation procedure

1. Mark the locations for the four holes. The mounting points are shown in
Dimensional drawings. With frame sizes R2...R5, use the mounting template cut
from the package.

2. Fix the screws or bolts to the marked locations.

3. Position the drive onto the screws on the cabinet wall. Note: Lift the drive by its
chassis (R6: by its lifting holes).

4. Tighten the screws in the cabinet wall securely.

»D1

e ©
A 0 E
J0L \UU\ Qj D 8
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oD1
ol
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Flange mounting

The flange mounting plate is factory assembled on the drive. With flange mounting,
the degree of protection is IP55 for the heat sink side and IP20 for the drive front
side. The drive front side must always be housed in a cabinet.

§OOO
[e]
88°8
® 0 1 °e
R6 with flange mounting plate
[2=1 [©]
@0 =@ i o ©

©®e

©_®
®0gel o 9 |
i

00000

@
@
o I3 kI3 G ) 0 ©

.y

Connect a drive with flange mounting plate as follows:

1. Make the appropriate mounting and screw holes for the drive into the mounting
plate. The sizes and locations of the holes vary according to the frame size. See
chapter Dimensional drawings. Screw holes can be replaced with rivet nuts.
Recommended type is closed M6 rivet nut, L = 23 mm, code 23351060030 /
Rivkle provided by Béllhoff (www.boellhoff.de).

2. Lift the drive by its lifting lugs and place it into the mounting hole.

3. Fix the washers and screws (M6) delivered with the drive (MRP code 68390419).
The tightening torque is 2 Nm.

Note: The flange mounting kit does not ground the drive. The drive needs to be
grounded according to instructions given in chapter Electrical installation.

Note: Maximum allowed vibration for the drive has not been tested with flange
mounting. If the drive is exposed to vibration, it is recommended to fix the drive also
from the normal mounting holes located on the heat sink. See section Installation
procedure.

Mechanical installation
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R6 flange mounting

@ Lifting lug

——+— Mounting plate

Mechanical installation
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Planning the electrical installation

What this chapter contains

This chapter contains the instructions that you must follow when selecting the motor,
cables, protections, cable routing and way of operation for the drive system.

Note: The installation must always be designed and made according to applicable
local laws and regulations. ABB does not assume any liability whatsoever for any
installation which breaches the local laws and/or other regulations. Furthermore, if
the recommendations given by ABB are not followed, the drive may experience
problems that the warranty does not cover.

Motor selection and compatibility

1. Select the motor according to the rating tables in chapter Technical data. Use the
DriveSize PC tool if the default load cycles are not applicable.

2. Check that the motor ratings lie within the allowed ranges of the drive control
program:

* motor nominal voltage is 1/2 ... 2 - Uy of the drive

» motor nominal currentis 1/6 ... 2 - I5,,4 of the drive in DTC control and
0 ... 2 - Iynq in scalar control. The control mode is selected by a drive parameter.

3. Check that the motor voltage rating meets the application requirements:
+ If no resistor braking is in use, the motor voltage rating is Uy.
Uy = rated input voltage of the drive
« If frequent or long term brake cycles will be used, the motor voltage rating is
UACeq-
Unaceq = Upc/1-35
where
Unceq Is the equivalent AC power source voltage of the drive in V AC.
Upc is the maximum DC link voltage of the drive in V DC.
For resistor braking: Upc = 1.2 x 1.35 x Uy.
See note 6 below the Requirements table.

4. Consult the motor manufacturer before using a motor in a drive system where the
motor nominal voltage differs from the AC power source voltage.

5. Ensure that the motor insulation system withstands the maximum peak voltage in
the motor terminals. See the Requirements table below for the required motor
insulation system and drive filtering.

Planning the electrical installation
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Example: When the supply voltage is 440 V and the drive is operating in motor
mode only, the maximum peak voltage in the motor terminals can be
approximated as follows: 440 V - 1.35 - 2 = 1190 V. Check that the motor
insulation system withstands this voltage.

Protecting the motor insulation and bearings

The output of the drive comprises — regardless of output frequency — pulses of
approximately 1.35 times the equivalent mains network voltage with a very short rise
time. This is the case with all drives employing modern IGBT inverter technology.

The voltage of the pulses can be almost double at the motor terminals, depending on
the attenuation and reflection properties of the motor cable and the terminals. This in
turn can cause additional stress on the motor and motor cable insulation.

Modern variable speed drives with their fast rising voltage pulses and high switching
frequencies can generate current pulses that flow through the motor bearings, which
can gradually erode the bearing races and rolling elements.

The stress on motor insulation can be avoided by using optional ABB du/dt filters.
du/dt filters also reduce bearing currents.

To avoid damage to motor bearings, the cables must be selected and installed
according to the instructions given in the hardware manual. In addition, insulated N-
end (non-driven end) bearings and output filters from ABB must be used according
to the following table. Two types of filters are used individually or in combinations:

+ optional du/dt filter (protects motor insulation system and reduces bearing
currents).

» common mode filter (mainly reduces bearing currents).

Planning the electrical installation
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The following table shows how to select the motor insulation system and when an optional ABB du/dt
filter, insulated N-end (non-driven end) motor bearings and ABB common mode filters are required. The
motor manufacturer should be consulted regarding the construction of the motor insulation and
additional requirements for explosion-safe (Ex) motors. Failure of the motor to fulfil the following
requirements or improper installation may shorten motor life or damage the motor bearings and voids

the warranty.

Motor type | Nominal mains Requirement for
voltage (AC line Motor ABB dul/dt filter, insulated N-end bearing and ABB common
o voltage) insulation mode filter
[«
E system Py < 100 kW 100 kW < Py < Py > 350 kW
g and 350 kW or or
(" .
2 frame size < IEC frame size > IEC frame size > IEC
S 315 315 400
Py <134 HP 134 HP < Py < Py > 469 HP
and frame size < 469 HP or frame size >
NEMA 500 or frame size > NEMA 580
NEMA 500
A |Random- Uy <500V Standard - +N + N+ CMF
B |wound M2_ 500 v < Uy < 600 V| Standard + du/dt + du/dt + N + du/dt + N + CMF
B |and M3_
or
Reinforced - +N + N + CMF
600 V < Uy <690 V| Reinforced + du/dt +du/dt + N +du/dt + N + CMF

Form-wound | 380 V < Uy < 690 V| Standard n.a. + N + CMF PN <500 kW: + N

HX_and + CMF

AM_ Py > 500 kW: + N

+ CMF + du/dt

Old* form- 380 V < Uy £690 V| Check with the |+ du/dt with voltages over 500 V + N + CMF

wound HX_ motor

and modular manufacturer.

Random- 0V <Uy<500V |Enamelled wire |+ N+ CMF

wound HX_ 500y < Uy <690 V Wlth fibre glass [ §u/dt + N + CMF

and AM_ ** taping
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Motor type | Nominal mains Requirement for
voltage (AC line Motor ABB dul/dt filter, insulated N-end bearing and ABB common
o voltage) insulation mode filter
()
5 system Py < 100 kW 100 kW < Py < Py > 350 kW
E and 350 kW or or
2 frame size < IEC frame size > |IEC frame size > IEC
S 315 315 400
Py <134 HP 134 HP < Py < Py =469 HP
and frame size < 469 HP or frame size >
NEMA 500 or frame size > NEMA 580
NEMA 500
N |Random- Un<420V Standard: Uy = |- + N or CMF + N + CMF
o |wound and 1300 V
N |form-wound ['450 v < Uy, < 500 V| Standard: 0y | = |+ du/dt + du/dt + N +du/dt + N + CMF
. 1300 V or
A + du/dt + CMF
B
B or
Reinforced: - + N or CMF + N + CMF
ULL =1600 V,
0.2
microsecond
rise time
500 V < Uy < 600 V| Reinforced: Uy |+ du/dt +du/dt + N +du/dt + N + CMF
= 1600 V or
+ du/dt + CMF
or
Reinforced: - + N or CMF + N + CMF
ULL =1800V
600 V < Uy < 690 V| Reinforced: + du/dt +du/dt + N +du/dt + N + CMF
ULL =1800V
Reinforced: - N + CMF N + CMF
U = 2000V,
0.3
microsecond
rise time ***

* manufactured before 1.1.1998

** For motors manufactured before 1.1.1998, check for additional instructions with the motor

manufacturer.

*kk

If the intermediate DC circuit voltage of the drive will be increased from the nominal level by resistor

braking or by the IGBT supply unit control program (parameter selectable function), check with the
motor manufacturer if additional output filters are needed in the applied drive operation range.
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Note 1: The abbreviations used in the table are defined below.

Abbreviation Definition
Un nominal voltage of the supply network
UL peak line-to-line voltage at motor terminals which the motor insulation must withstand
P motor nominal power
du/dt du/dt filter at the output of the drive +E205
CMF common mode filter +E208
N N-end bearing: insulated motor non-driven end bearing
n.a. Motors of this power range are not available as standard units. Consult the motor manufacturer.
Note 2: Explosion-safe (Ex) motors
The motor manufacturer should be consulted regarding the construction of the motor insulation and
additional requirements for explosion-safe (Ex) motors.
Note 3: High-output motors and IP23 motors
For motors with higher rated output than what is stated for the particular frame size in EN 50347 (2001)
and for IP23 motors, the requirements of ABB random-wound motor series M3AA, M3AP, M3BP are
given below. For other motor types, see the Requirements table above. Apply the requirements of
range 100 kW < Py < 350 kW to motors with Py < 100 kW. Apply the requirements of range
Py > 350 kW to motors within the range 100 kW < Py < 350 kW. In other cases, consult the motor
manufacturer.
e Motor type Nominal mains Requirement for
< voltage (AC line Motor ABB dul/dt filter, insulated N-end bearing and ABB common
° voltage) insulation mode filter
5 t
3 system Py < 55 kW 55 kW < Py < Py > 200 kW
g 200 kW
Py <74 HP 7T4HP <Py < Py > 268 HP
268 HP
A |Random- Uy <500V Standard - +N + N+ CMF
B |WoundM3AA, 560 v/ <, < 600 V| Standard + du/dt + du/dt + N + du/dt + N + CMF
B | M3AP, M3BP
or
Reinforced - +N + N + CMF
600V < Uy <690 V| Reinforced + du/dt +du/dt+N +du/dt + N + CMF

Note 4: HXR and AMA motors

All AMA machines (manufactured in Helsinki) for drive systems have form-wound windings. All HXR
machines manufactured in Helsinki starting 1.1.1998 have form-wound windings.

Note 5: ABB motors of types other than M2_, M3_, HX_and AM_

Use the selection criteria given for non-ABB motors.

Note 6: Resistor braking of the drive

When the drive is in braking mode for a large part of its operation time, the intermediate circuit DC
voltage of the drive increases, the effect being similar to increasing the supply voltage by up to 20
percent. The voltage increase should be taken into consideration when determining the motor insulation
requirement.

Example: Motor insulation requirement for a 400 V application must be selected as if the drive were
supplied with 480 V.

Planning the electrical installation
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Permanent magnet synchronous motor

Note 7: Calculating the rise time and the peak line-to-line voltage

The peak line-to-line voltage at the motor terminals generated by the drive as well as the voltage rise
time depend on the cable length. The requirements for the motor insulation system given in the table
are “worst case” requirements covering installations with 30 metre and longer cables. The rise time can
be calculated as follows: At = 0.8 - U, /(du/dt). Read U, and du/dt from the diagrams below. Multiply
the values of the graph by the supply voltage (Uy).With resistor braki