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EN - Quick installation guide

Contents of this guide

This guide gives general instructions on how to install the drive module into a
cabinet. The example installation is made in 600 mm wide Rittal VX25 enclosure. The
guide is applicable to the global IEC and NEC North American installations.

Obey the safety instructions

See figure A on page 21. If you ignore the instructions, injury or death, or damage to
the equipment can occur.

WARNING! Handle the drive module carefully. Open the support legs by
A pressing each leg a little down and turning it aside (1, 2).

Do not tilt the drive module. It is heavy and its center of gravity is high. The module
will overturn from a sideways tilt of 5 degrees. Do not leave the module unattended
on a sloping floor.

To prevent the drive module from falling, attach its top lifting lugs with chains to the
enclosure frame before you push the module into the enclosure. Work carefully,
preferably with help from another person. Keep a constant pressure with one foot
on the base of the module to prevent the module from falling on its back.

WARNING! If you activate the automatic fault reset or automatic restart

functions of the drive control program, make sure that no dangerous

situations can occur. These functions reset the drive automatically and
continue operation after a fault or supply break. If these functions are activated, the
installation must be clearly marked as defined in IEC/EN/UL 61800-5-1, subclause
6.5.3, for example, “THIS MACHINE STARTS AUTOMATICALLY”.

installation or maintenance work. Go through these steps before you begin

2 WARNING! If you are not a qualified electrical professional, do not do
any installation or maintenance work.

1. Clearly identify the work location and equipment.

2. Disconnect all possible voltage sources.
e Open the main disconnector of the drive enclosure.

» Open the disconnector of the supply transformer. The main disconnecting
device in the drive enclosure does not disconnect the voltage from the AC
input power busbars of the drive enclosure.

» Make sure that reconnection is not possible. Lock the disconnectors to the
open position and attach a warning notice to them. Follow the correct lock out
and tag out procedures.

« Disconnect any external power sources from the control circuits before you
touch the control cables.

» After you disconnect the drive, always wait for 5 minutes to let the
intermediate circuit capacitors discharge before you continue.
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Protect any other energized parts in the work location against contact.
Take special precautions when close to bare conductors.

Measure that the installation is de-energized.
+ Use a quality voltage tester.

« Make sure that the voltage between the drive module input power terminals
(L1/U1, L2/V1, L3/W1) and the grounding (PE) busbar is close to O V.

« Make sure that the voltage between the drive module UDC+ and UDC-
terminals and the grounding (PE) busbar is close to O V.

Install temporary grounding as required by the local regulations.
Ask the person in control of the electrical installation work for a permit to work.

Unpack the drive module

Keep the drive in its package until you are ready to install it. After unpacking, protect
the drive from dust, debris and moisture. Make sure that there are no signs of
damage to the items.

Reform the capacitors

If the drive has not been powered up for a year or more, you must reform the DC link
capacitors. See Related documents or contact ABB technical support.

Select the cables and fuses

Select the power cables. Obey the local regulations.

Input power cable: Use symmetrical shielded cable (VFD cable) for the best EMC
performance. NEC installations: Conduit with continuous conductivity is also
allowed and must be grounded on both ends.

Motor cable: ABB recommends symmetrically shielded VFD motor cable to
reduce bearing current and wear and stress on motor insulation and to provide
the best EMC performance. Although not recommended, conductors inside
continuously conductive conduit is allowed in NEC installations. Ground conduit
on both ends.

Power cable types: |IEC installations: Copper and aluminum cables.

NEC installations: Only copper conductors are allowed.
Current rating: max. load current.

Voltage rating (minimum): |[EC installations: 600 V AC cable is accepted for up to
500V AC. NEC installations: 1000 V AC for 480 V AC motors. 600 V AC for 480 V
AC power line.

Temperature rating: |EC installations: Select a cable rated for at least 70 °C (158
°F) maximum permissible temperature of conductor in continuous use.

NEC installations: Use 75 °C (167 °F) conductors minimum. Insulation
temperature can be higher as long as the ampacity is based on 75 °C (167 °F)
conductors.

Select the control cables. Use double-shielded twisted-pair cable for analog signals.
Use double-shielded or single-shielded cable for the digital, relay and I/O signals. Do
not run 24 V and 115/230 V signals in the same cable.
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Protect the drive and input power cable with the correct fuses. See EN — Technical
data.

Examine the installation

Examine the drive installation site. Make sure that:
« Theinstallation site is sufficiently ventilated or cooled to remove heat from the
drive.

e The ambient conditions of the drive meet the specifications. See Ambient
conditions.

e The material below the drive is non-flammable.

« Theinstallation surface is as close to vertical as possible and strong enough to
support the drive.

« Thereis sufficient free space around the drive for cooling, maintenance and
operation. For the minimum free space requirements, see Dimensions, weights
and free space requirements.

« There are no sources of strong magnetic fields such as high-current single-core
conductors or contactor coils near the drive. A strong magnetic field can cause
interference or inaccuracy in the operation of the drive.

Make sure that the drive is compatible with the
grounding system

You can connect the drive to symmetrically grounded TN-S system (center-grounded
wye). If you install the drive to a different system, you may need to remove the
varistor screw (disconnect the varistor circuit).

Symmetrically grounded |Corner-grounded delta |IT systems TT systems )2
TN-S systems (center and midpoint-grounded |(ungrounded or high-
grounded wye) delta systems resistance grounded)

IEC installation
Do not remove EMC or VAR |Do not remove EMC or Remove VAR screw. Do [Remove VAR screw. Do
screws. VAR screws. not remove EMC not remove EMC screw.
screw.

NEC installation
EMC and VAR screws are removed as default. |Not applicable

D A residual current device must be installed in the supply system. In NEC installations the residual
current device is only required at or above 1000 amps.

2) ABB does not guarantee the EMC category or the operation of the ground leakage detector built inside
the drive.

Install the drive module in a enclosure

Step | Task Figure|Page
1 Install the punched section to the back of the enclosure frame. B 21
2 |Install the support rails and pedestal guide plate to the enclosure bottom frame. B 21
3 |Install the telescopic insertion/extraction ramp to the pedestal guide plate. B 21
4 |Option +B0O51: Remove the sheeting from the clear plastic shrouds from both sides. C 21
5 [Install the fastening bracket to the drive module. D 21
6 |Option +B0O51: Install the bottom grille to the drive module if there is no bottom D 21

plate in the enclosure and degree of protection of IP20 is needed for the drive
module from the bottom side.
7 |Option +B0O51: Install the top metallic shroud to the drive module. D 21
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Step | Task Figure|Page
8 |Option +B0O51: Install the back shrouds to the drive module. D 21
9 |To prevent the drive module from falling, attach its lifting lugs with chains to the E 21

enclosure frame.
10 |Push the drive module into the enclosure along the telescopic insertion/extraction E 21
ramp.
11 |Remove the ramp. E 21
12 |Attach the drive module to the pedestal guide plate. F 21
13 |Attach the drive module from its top to the punched section at the enclosure back. F 21
Note: The fastening bracket grounds the drive module to the enclosure frame.

Measure the insulation of the input and motor cables

and the motor

Step|Task Figure|Page
1 [Measure the insulation resistance of the input cable before you connect it to the - -

drive. Obey local regulations.
2 |Ground the motor cable shield at the motor end. For minimal interference, make a H 22
360-degree grounding at the cable entry, or keep the pig tail short.
3 |Measure the insulation resistance of the motor cable and motor when the cable is / 22
disconnected from the drive. Measure the insulation resistance between each
phase conductor and the PE conductor. Use a measuring voltage of 1000 V DC. The
insulation resistance of an ABB motor must be more than 100 Mohm (reference
value at 25 °C). For the insulation resistance of other motors, see the
manufacturer’s instructions. Moisture inside the motor decreases the insulation
resistance. If you think that there is moisture, dry the motor and do the
measurement again.

Connect the power cables (and install the shrouds for

option +B051)

See figure G on page 22.

Step|Task (motor cables) Figure |Page
1 |Install the grounding terminal to the drive module base. J 22
2 |Run the motor cables to the enclosure. Ground the cable shields 360 degrees at the K 22

enclosure entry.
3 |Connect the twisted shields of the motor cables to the grounding terminal. L 22
4 |Screw in and tighten the insulators to the drive module by hand. Install the T3/W2 M 22
connection terminal to the insulators.
WARNING! Do not use longer screws or greater tightening torque
A A than given in the installation drawing. Doing either can damage the
% X insulator and cause dangerous voltage to be present at the module
frame.
5 |[Connect the phase T3/W2 conductors to the T3/W2 terminal. N 22
6 |Install the T2/V2 connection terminal to the insulators. See the warning in step 4. - -
7 Connect the phase T2/V2 conductors to the T2/V2 connection terminal. - -
8 |Install the T1/U2 connection terminal to the insulators. See the warning in step 4. - -
9 [Connect the phase T1/U2 conductors to the T1/U2 terminal. - -
10 |Option +B051 (if there is no bottom plate in the enclosure and degree of protection (0] 23
of 1P20 is needed):
« Carefully step drill sufficiently big holes to the inner clear plastic shrouds for the
motor cables to be connected. Smooth the hole edges. Cut the shroud from the
holes to the edge to make it possible to put the shroud around the cables.
- Remove the plastic sheeting from both sides of the shrouds.
11 |Option +B051: Put the inner clear plastic shrouds of figure O around the motor P 23
cables.
12 |Option +B051: Remove the plastic sheeting from both sides of the output clear Q 23
plastic shroud. Install the shroud to the drive module.
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Step |Task (motor cables) Figure |Page
13 |Option +B0O51: Install the lower front cover to the drive module. Q 23
Step |Task (input cables) Figure |Page
1 |Ground the input cable shields (if present) 360 degrees at the enclosure entry. - -
2 |Connect the twisted shields of the input cables and separate ground cable (if - -

present) to the enclosure grounding busbar.
3 |Option +BO51: R 23
- Carefully step drill sufficiently big holes to the cable entry clear plastic shroud for
the cables to be connected.
« Align the holes in the vertical direction according to the alignment holes in the
shroud. Smooth the hole edges.
« Remove the plastic sheeting from both sides of the shroud.
- Attach the cables firmly to the enclosure frame to prevent chafing against the
hole edges.
4 |Option +B0O51: Put the conductors of the input cables through the drilled holes in S 23
the clear plastic shroud.
5 |Connect the input power cable conductors to the L1/U1, L2/V1 and L3/W1 T 23
connection busbars.
6 |Option +B0O51: Move the clear plastic shroud along the input cables to its final u 24
position. Install the front clear plastic shroud.
7 |Install the upper front cover. u 24
8 |Remove the cardboard protective covering from the drive module air outlet. u 24
9 |Option +B0O51: Cut a hole in the side clear plastic shroud for the cable entry clear % 24

plastic shroud. Install the side and top shrouds to the drive module.

Install the air baffles

See figure W on page 24 and Generic cabinet planning instructionsin the hardware
manual.

Connect the control cables

Step|Task Figure|Page

1 |Ground the outer shields of all external control cables 360 degrees at the enclosure X 24
entry.

2 |Ground the pair-cable shields of external control cables to a grounding clamp below | X 24
the control unit. Leave the other end of the shields unconnected or ground them
indirectly via a high-frequency capacitor with a few nanofarads, eg, 3.3 nF / 630 V.

3 |Connect the conductors to the appropriate terminals of the control unit. See X 24
page 74.

4  |Wire the option modules if included in the delivery - -
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Default I/0 connections

The default 1/0 connections of the Water default configuration are shown below.

1...10 kohm §~

Max. !—@

500 ohm ’—@

X1

1
2
3
4
5
6
7
8
]

Reference voltage and analog inputs and outputs

SCR Signal cable shield (screen)
All Output frequency/speed reference: 0...10 V
AGND Analog input circuit common
+10V Reference voltage 10 V DC
Al2 Actual feedback: 0...10 V
AGND Analog input circuit common
AO1 Output frequency: 0...10 V
AO2 Output current: 0...20 mA
AGND Analog output circuit common

tput and programmable digital inputs

+24V Aux. voltage output +24 V DC, max. 250 mA
DGND Aux. voltage output common
DCOM Digital input common for all

Di1 Stop (0) / Start (1)

DI2 Not configured

DI3 Constant frequency/speed selection

Dl4 Not configured

DI5 Not configured

DI6 Not configured

X6, X7, X8 Relay outputs

RO1C Ready run
il RO1A :1 250 VAC /30VDC
— ROIB |~ 2A
RO2C Running
Y RO2A 250VAC/30VDC
ST RO2B N 2A
RO3C Fault (-1)
S RO3A 250VAC/30VDC
_‘éH:l_ RO3B l 2A
X5 Embedded fieldbus
29 B+
30 A- Embedded fieldbus, EFB (EIA-485)
31 DGND
S4 TERM Termination switch
S5 BIAS Bias resistors switch
x4  Safetorque off
o] 34 OouT1 Safe torque off. Both circuits must be closed
e 35 ouT2 for the drive to start. The drawing shows the
36 SGND simplified connection of a safety circuit
37 IN1 through safety contacts. If STO is not used,
38 IN2 leave the factory-installed jumpers in place.
X10 24V AC/DC

Ext. 24V AC/DC input to power up the control

24V AC/DC+in
24V AC/DC-in
Total load capacity of the Auxiliary voltage output +24V (X2:10) is 6.0 W (250 mA / 24 V DC).

Digital inputs DI1...DI5 also support 10 to 24 V AC

Wire sizes: 0.14...2.5 mm? (26...16 AWG): All terminals
Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)

unit when the main supply is disconnected.
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Safe torque off (STO)

The drive has a Safe torque off function (STO) in accordance with IEC/EN 61800-5-2.
It can be used, for example, as the final actuator device of safety circuits that stop
the drive in case of danger (such as an emergency stop circuit).

When activated, the STO function disables the control voltage of the power
semiconductors of the drive output stage, thus preventing the drive from
generating the torque required to rotate the motor. The control program generates
an indication as defined by parameter 31.22. If the motor is running when STO is
activated, it coasts to a stop. Closing the activation switch deactivates the STO. Any
faults generated must be reset before restarting.

The STO function has a redundant architecture, that is, both channels must be used
in the safety function implementation. The safety data given in this manual is
calculated for redundant use, and does not apply if both channels are not used.

WARNING! The STO function does not disconnect the voltage from the main
A and auxiliary circuits of the drive.

Notes:

- If stopping by coasting is not acceptable, stop the drive and machinery using the
appropriate stop mode before activating the STO.

« The STO function overrides all other functions of the drive.

Wiring
The safety contacts must open/close within 200 ms of each other. ABB recommends
that you use the double-shielded twisted-pair cable for the connection. The

maximum length of the cabling between the switch and the drive control unit is 300
m (1000 ft). Ground the shield of the cable at the control unit only.

Validation

To ensure the safe operation of a safety function, a validation test is required. The
test must be carried out by a competent person with adequate expertise and
knowledge of the safety function. The test procedures and report must be
documented and signed by this person. Validation instructions of the STO function
can be found in the drive hardware manual.

Technical data

Minimum voltage at IN1 and IN2 to be 13VvDC

interpreted as “1””

STO reaction time (shortest detectable 1ms

break)

STO response time 2 ms (typical), 30 ms (maximum)

Fault detection time Channels in different states for longer than
200 ms

Fault reaction time Fault detection time + 10ms

STO fault indication (parameter 31.22) delay |< 500 ms
STO warning indication (parameter 31.22) <1000 ms

delay
Safety integrity level (EN 62061) SIL 3
Performance level (EN ISO 13849-1) PLe

The drive STO is a type A safety component as defined in IEC 61508-2. For the full
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safety data, exact failure rates and failure modes of the STO function, refer to the
drive hardware manual.
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505A-4 | 505 | 505 | 485 | 361 | 250 | 200 | 170M6012 | 170M8557D 3 x (3x95) 6492 R10
585A-4 | 585 | 585 | 575 | 429 | 315 | 250 | 170M6014 | 170M8557D 3x(3x120) 6840 R10
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505A-4 | 483 | 505 | 483 | 361 | 400| 300 | 170M6012 | 170M8557D 3 x (3x95) 6492 R10
585A-4 | 573 | 585 | 573 | 414 | 450 | 350 | 170M6014 | 170M8557D 3x(3x120) 6840 R10
650A-4 | 623 | 650 | 623 | 477 | 500 | 400 | 170M6014 | 170M8557D 3x(3x150) 8046 R10
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Declaration of Conformity
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‘Supply of Machinery (Safety) Regulations 2008

anufacturer: aBBOy
adeh Hiomotie 13,00380 Helsinki, Finland,
s 4356102211
onsiiytha te olowing product
Frequency converter rs

Acass0-04/-38

with regard to the safety function

Safe Torque Off

s used for

EN 618005-22007
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+AC2010 + AL2013 + AZ2035.

EN 150 13849-12015

EN 150 13849-22012 ery - Safetyrelated parts of the control systems. Part 2
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ec 61600.522016
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IEC61800-5.22016

gl dacration of conformiy 3A010001326271

Authorized to compie the technical file: ABB Oy, Hiomotie 13, 00380 Helsink, Finland,
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Ratings, fuses and typical power cables

1) Typical motor power with no overload capacity (nominal use). The kilowatt ratings apply to most IEC 4-pole
motors. The horsepower ratings apply to most NEMA 4-pole motors.
2) For IEC installations, ABB recommends aR fuses.

3) The recommended branch protection fuses must be used to maintain the IEC/EN/UL 61800-5-1 and CSA C22.2 No. 274

certifications.
4) |EC 61439-1: The drive is suitable for use on a circuit capable of delivering not more than 65 kA when protected by the fuses given

in this table.
5) IEC Installations: The cable sizing is based on max. 9 cables laid on a cable ladder side by side, three ladder type trays one on top

of the other, ambient temperature 30 °C, PVC insulation, surface temperature 70 °C (EN 60204-1 and IEC 60364-5-52/2001). For

other conditions, size the cables according to local safety regulations, appropriate input voltage and the load current of the drive.
6) Typical drive losses when it operates at 90% of the nominal output frequency and 100% of the motor nominal current. See IEC

61800-9-2.
ACQ580- Input Output Motor Ultrarapid aR fuses??) |Typical power | Typical Frame
04-... current current power?) (Bussmann) cable (Copper)® |power loss® |size
IEC I L |1 I Pop| P
ratings A A aTiaww| DIN43653 | DIN 43620 mm? w
U, =400V
505A-4 505 | 505 | 485 | 361 | 250 | 200 170M6012 170M8557D 3 x (3x95) 6492 R10
585A-4 585 | 585 | 575 | 429 | 315 | 250 170M6014 | 170M8557D 3 x (3x120) 6840 R10
650A-4 650 | 650 | 634 | 477 | 355 | 250 170M6014 | 170M8557D 3 x (3x150) 8046 R10
T25A-4 725 | 725 | 715 | 566 | 400 | 315 170M6016 - 3 x (3x185) 8108 R11
820A-4 820 | 820 | 810 | 625 | 450 | 355 170M6269 - 3 x (3%x240) 9652 Ri1
880A-4 880 | 880 | 865 | 725* | 500 | 400 170M6269 - 3 x (3x240) 10887 R11
ACQ580- Input Output Motor Ultrarapid aR fuses?? |Typical power |Typical Fram
04-... current current power?) (Bussmann) cable (Copper)® |power loss® |e size
IEC I L |1 I Pp| P
1 2 | o | 'vp | Puo | PHD
j DIN 43653 4) 2 w
ratings A A A A hp | hp DIN 43620 mm
U, =480V
505A-4 483 | 505 | 483 | 361 | 400 | 300 170M6012 | 170M8557D 3 x (3x95) 6492 R10
585A-4 573 | 585 | 573 | 414 | 450 | 350 170M6014 | 170M8557D 3 x (3%x120) 6840 R10
650A-4 623 | 650 | 623 | 477 | 500 | 400 | 170M6014 | 170M8557D 3 x (3x150) 8046 R10
T25A-4 705 | 725 | 705 | 566 | 600 | 450 170M6016 - 3 x (3x185) 8108 R11
820A-4 807 | 820 | 807 | 625 | 700 | 500 170M6269 - 3 x (3x240) 9652 R11
880A-4 807 | 880 | 807 | 625 | 700 | 500 170M6269 - 3 x (3x240) 10887 R11

Terminal data

Screw size | L1/U1,L2/V1,L3/W1,T1/U2, T2/V2, T3/W2 and UDC+, UCD- with +H356 and | Grounding terminal
R+
and R- with +D150: full-size terminals
Maximum accepted cable size Tightening torque Tightening torque
mm?2 AWG N-m Ibf-ft N-m Ibf-ft
M12 4 x (3 x 240) 4 x (3 x 500) MCM 50...75 37..55 20 14.75

Energy efficiency data (ecodesign)

(https://ecodesign.drivesmotors.abb.com).

Energy efficiency data according to IEC-61800-9-2 is available from the ecodesign tool.
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Dimensions, weights and free space requirements

Frame size Height Width Depth Weight
mm | in mm | in mm | in kg [ b

IPO0/IP20, UL Type Open/UL Type 1 (option +B051)

R10 1462 57.55 350 13.78 529 20.81 161 355

R11 1662 65.43 350 13.78 529 20.81 199 439

20 mm (0.79 in) free space is required around the drive module from the enclosure back panel and front door.

Ambient conditions

Installation For TN and TT neutral grounded network systems and IT non corner-grounded network systems: O
site altitude to 4000 m (13123 ft) above sea level. For TN, TT and IT corner grounded network systems: O to
2000 m (6561 ft) above sea level. The output current must be derated at altitudes above 1000 m
(3281 ft). The derating is 1% for each 100 m (328 ft) above 1000 m (3281 ft).

Surrounding Operation: -15...+55 °C (5 ...131 °F). Frost is not permitted. The rated output current must be
air derated by 1% for each 1 °C (1.8 °F) over 40 °C (104 °F). Storage (in the package): -40 to +70 °C (-40
temperature |to +158 °F).

Markings

The applicable markings are shown on the type designation label of the drive.
cus [ H [ @ r\Zﬂ UK B ) X
c € LISTED \) Cn %ym@g —_—
CE UL EAC RCM ChinaROHS KC UKCA TUV Nord WEEE

Declarations of conformity

EU Declaration of Conformity Declaration of Conformity
Machinery Directive 2006/42/EC ‘Supply of Machinery (Safety) Reguiations 2008

we
Manufacturer aBB Oy
sddress: Homotie 13,00380 Helsink,Finland,
Phone: 4358102211

Frequency converters
ACQs80-04/-34

ety for

The
EN 61300522007

EN 620612005
+AC2010 + AL2013 + A2203S

EN 150 13849-1.2015

EN 150 13849-22012

EN 6020412018

The following other standards have been applied;
EC 615082010, parts 12

1EC 61800.5.22016
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