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Introduction to the manual

Contents of this chapter
This chapter gives basic information on the manual.

Applicability
The manual is applicable to ACS880-1607LC DC/DC-converter units that form a part
of an ACS880 multidrives system.

Safety instructions
Obey all safety instructions of the drive.

• Read the complete safety instructions before you install, commission, use or
service the drive. The complete safety instructions are given in ACS880
liquid-cooled multidrives cabinets and modules safety instructions
(3AXD50000048633 [English]).

• Read the warnings of the software function before you take the function in use
or change its default parameter settings. Read the warnings of the parameter
before you change its default setting. Refer to the firmware manual.

Target audience
Thismanual is intended for people who plan the installation, install, commission, and
domaintenance work on the drive, or create instructions for the end user of the drive
concerning the installation and maintenance of the drive.

Read the manual before you do work on the drive. You are expected to know the
fundamentals of electricity, wiring, electrical components, and electrical schematic
symbols.

1
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Categorization by frame size and option module
Somedescriptions, instructions and technical datawhich concern only certainmodule
or frame sizes are marked with the size identifier (such as "2×R8i", etc.). The marking
derives from the quantity and basic construction of the converter modules that form
the converter unit. For example, frame size "2×R8i" indicates that the converter unit
consists of two frame size R8i converter modules connected in parallel.

The frame size is marked on the type designation labels. The frame size of each drive
module is also shown in the rating tables.

The instructions and technical datawhich concern only certain optional selections are
marked with option codes (such as +E205). The options included in the drive can be
identified from the option codes visible on the type designation label.

There are two versions of frame size 2×R7i with different cabinet constructions. Refer
to Frame 2×R7i versions (page 49).

Use of component designations
Somedevice names in themanual include the component designation in brackets (for
example, [Q20]). This will help you to identify the components in the circuit diagrams.

Terms and abbreviations

DescriptionTerm

Auxiliary measurement unitBAMU
Type of control unitBCU
Series of L-filters, for example BDCL-14-5BDCL
I/O module for controlling cooling fansCIO
Enclosure that contains the control board and related connector boards. The
term is also used as a synonym for the control board.

Control unit

One section of a cabinet-installed drive. A cubicle is typically behind a door of
its own.

Cubicle

Charges or discharges an external energy storage (such as a battery or capa-
citor bank) from or into the DC bus

DC/DC-converter

Converter power electronics, related components andDCcapacitors enclosed
in a metal frame or enclosure. Intended for cabinet installation.

DC/DC-convertermodule

DC/DC-converter module(s) under control of one control unit, and related
components

DC/DC-converter unit

DC/DC-converter unitDDC
Digital inputDI
Direct-on-lineDOL
Frequency converter for controlling AC motorsDrive
Device that stores electrical energy, for example, abattery or a super capacitor.Energy storage
Physical size of the drive or power moduleFrame, frame size
Inverter unitINU
Converts direct current and voltage to alternating current and voltage.Inverter
Invertermodule(s) under control of one control unit, and related components.
One inverter unit typically controls one motor.

Inverter unit

Drive for controlling several motors which are typically coupled to the same
machinery. Includes one supply unit, and one or several inverter units.

Multidrive
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DescriptionTerm

In the drive or converter control program, parameter is a user-adjustable
setting, or a read-only monitoring signal.
In some (for example fieldbus) contexts, a value that can be accessed as an
object. For example, variable, constant, or signal.

Parameter

Programmable logic controllerPLC
Supply module(s) under control of one control unit, and related components.Supply unit
Type of control unitUCU
Adapter for installing F-series option modules onto the UCU control unit.USCA-02

Related documents
For more documentation, go to www.abb.com/drives/documents.

Manuals for ACS880 multidrives cabinets
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Operation principle and hardware
description

Contents of this chapter
This chapter describes the DC/DC-converter operation basics and the hardware of
the converter.

Operation principle
The DC/DC-converter unit (DDC) transfers energy from a common DC bus of a drive
into an external energy storage anddischarges energy back to theDCbus. The energy
storage can be, for example, a battery or super capacitor. The energy storage is not
included in the converter unit delivery.

TheDC/DC-converter unit has a single convertermodule or parallel convertermodules
under the commandof one control unit. Parallel DC/DC-convertermodulesmust have
a common energy storage. Each parallel module must have the output cabling of its
own. ABBalso recommends that youuse identical cablings (cable type, cross-sectional
area, and length) andhave identical load for eachmodule. For other solutions, contact
ABB.

Typically, theDC/DC-converter is used inmarine applications for heave compensation,
peak load compensation, propulsion supply in harbors, energy storing instead of an
additional generator and so on. The DC/DC-converter can also be used in automotive
applications suchaselectric car chargingsystemsandalso in several other applications
where energy storing and reuse is needed.

￭ Main circuit diagram
The DC/DC-converter has output DC fuses and DC fuses on the drive DC bus side. A
DC switch-disconnector is available as option +F286.

2
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This figure shows a simplified main circuit diagram of a DC/DC-converter without a
DC switch-disconnector or charging circuit.

1 2

3
4

5 6 7
8 9

DC/DC-converter cubicle1

Energy storage cabinet2

Drive DC bus3

DC/DC-converter module4

Filter module5

Cabling between DC/DC-converter unit and energy storage6

Energy storage disconnecting device7

Energy storage protective circuit breaker8

Energy storage9
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This figure shows a simplified main circuit diagram of a DC/DC-converter with the
DC switch-disconnector (option +F286) and charging circuit.

1 2

3

4

5

6

7 8 9
10 11

DC/DC-converter cubicle1

Energy storage cabinet2

Drive DC bus3

DC switch-disconnector (option +F286)4

Charging components (with option +F286)5

DC/DC-converter module6

Filter module7

Cabling between DC/DC-converter unit and energy storage8

Energy storage disconnecting device9

Energy storage protective circuit breaker10

Energy storage11
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This figure shows a simplified main circuit diagram of parallel-connected
DC/DC-converter modules with the DC switch-disconnector (option +F286) and
charging circuit. Also the energy storageand related cabling andequipment are visible.

1 2

3

3

4

4

5

5

6

6

7

7

8

8

9
10 1112

DC/DC-converter cubicles1

Energy storage cabinet2

Drive DC bus3

DC switch-disconnector (option +F286)4

Charging components (with option +F286)5

DC/DC-converter module6

Filter module7

Cabling between DC/DC-converter unit and energy storage8

Energy storage disconnecting device9

Energy storage protective circuit breaker10

Energy storage11

Parallel connection busbar12
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This figure shows a simplified main circuit diagram of a DC/DC-converter without a
DC switch-disconnector or charging circuit used in frame 2×R7i in one cubicle.

DC/DC-converter cubicle1

Energy storage cabinet2

Drive DC bus3

DC/DC-converter module4

Filter elements5

Cabling between DC/DC-converter unit and energy storage6

Energy storage disconnecting device7

Energy storage protective circuit breaker8

Energy storage9
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This figure shows a simplified main circuit diagram of a DC/DC-converter with the
DC switch-disconnector (option +F286) and charging circuit used in frame 2×R7i in
one cubicle.

DC/DC-converter cubicle1

Energy storage cabinet2

Drive DC bus3

DC switch-disconnector (option +F286)4

Charging components (with option +F286)5

DC/DC-converter module6

Filter elements7

Cabling between DC/DC-converter unit and energy storage8

Energy storage disconnecting device9

Energy storage protective circuit breaker10

Energy storage11

20 Operation principle and hardware description



Overview diagramof a drivewith a DC/DC-converter unit
This diagram shows a possible application of a converter unit in an example system.
The DC/DC-converter unit includes a DC/DC-converter module and a filter module.

Note: Frame 2×R7i in one cubicle does not include a filter module. This version uses
separate components instead.

t°

1

2

3 6

6

4
5 8

9

10

11

7

AC supply1

Input (AC) fuses2

Supply module3

DC bus (-,+)4

Inverter DC fuses (with or without a DC switch-disconnector, option +F286)5

Inverter modules6

Motors7

DC fuses (DC bus side, with or without a DC switch-disconnector, option +F286)8

DC/DC-converter unit (converter and filter module)9

Output DC fuses10

Customer-defined energy storage with disconnecting and protection devices11
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Converter unit hardware

￭ Cabinet layout – Frame R7i converter module
This figure shows an example converter unit cubicle.

A B C

1

2

3

5

4

6

7

8

9

15

12
13

10 16

17

14 18

16

17
11

DescriptionItemdesig-
nation

Sym-
bol

Door closed-A

Door open-B

Door open and shrouds removed-C

DC switch-disconnector handle (with option +F286)Q11.11

Charging switch handle (with option +F286)Q10.12

Control panelA493

Door lights:P11.14

• Charging OK [P11.1] (green)
• DC/DC-converter disconnected [P12.1] (white)
• Load disconnected [P13.1] (white).

P12.1

P13.1

Input DC fuses (DC bus side)F11.115

F11.12

Charging switch shaft (with option +F286)Q10.16
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R7i DC/DC-converter moduleT11.17

Charging controller (with option +F286)A11.18

Control unitA419

Swing-out frame (with BAMU voltage measurement unit [A7] on the other side)-10

Cooling fanG115.1011

Inlet manifold with stop and drain valves-12

Outlet manifold with stop and drain valves-13

Heat exchanger (behind shrouding)-14

BDCL filter moduleR13.115

Output DC fusesF13.1116

F13.12

Energy storage connectionES+, ES-17

BAMU voltage measurement unit fusesF718
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￭ Cabinet layout – Frame 2×R7i in two cubicles converter module
This figure shows an example converter unit cubicle.

1

2

3 4

A

A B

5
6

7

8

10
9

12 13
11

14

DescriptionItemdesig-
nation

Sym-
bol

Door closed-A

Door open-B

DC switch-disconnector handle (with option +F286)Q11.11

Charging switch handle (with option +F286)Q10.12

Control panelA493

Door lights:P11.14

• Charging OK [P11.1] (green)
• DC/DC-converter disconnected [P12.1] (white)
• Load disconnected [P13.1] (white).

P12.1

P13.1

Input DC fuses (DC bus side)F11.115

F11.12

Charging switch shaft (with option +F286)Q10.16

R7i DC/DC-converter moduleT11.17

Charging controller (with option +F286)A11.18

Control unitA419

Swing-out frame (with BAMU voltage measurement unit [A7] on the other side)-10

Cooling fanG115.1011
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Inlet manifold with stop and drain valves-12

Outlet manifold with stop and drain valves-13

Heat exchanger (behind shrouding)-14
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￭ Cabinet layout – Frame 2×R7i in one cubicle converter module
This figure shows an example converter unit cubicle.

1

2

3

4

5

86

7

9

10

10

11
12

6

13

14
1615

BA

DescriptionItemdesig-
nation

Sym-
bol

Door closed-A

Door open-B
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DC switch-disconnector handle (with option +F286)Q11.11

Charging switch handle (with option +F286)-2

Door lights:P11.1
P12.1
P13.1

3

• Charging OK (green)
• DC/DC-converter disconnected (white)
• Load disconnected (white).

Converter fuse (DC bus side)F11.xx4

Top fan5

Heat exchanger (behind shrouding)-6

BSFC charging controllerA11.17

Charging switch (with option +F286)8

Six BDCL-12 filter elements inside an assembly kitR13.x, R14.x9

R7i DC/DC-converter moduleT11.1, T11.210

Output fuseF1311

Bottom fan12

BAMU voltage measurement unitA713

Energy storage connectionES+, ES-14

Inlet manifold with stop and drain valves-15

Outlet manifold with stop and drain valves-16
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￭ Cabinet layout – Frame R8i converter module
This figure shows an example converter unit cubicle.

4

15 15

1

2

3

A B

6
7

9

10

11

12 12

16

5

14

17

18

19
20 21

13

8

DescriptionItemdesig-
nation

Sym-
bol

Doors closed-A

Doors open and shrouds removed-B

DC switch-disconnector handle (with option +F286)Q11.11

Charging switch handle (with option +F286)-2

Door lights:P11.1…P13.13

• Charging OK ([P11.x], green)
• DC/DC-converter disconnected ([P12.x], white)
• Load disconnected ([P13.x], white).

Control panel-4

Charging controller (with option +F286). Charging resistors [R1.x…R4.x] are behind
the charging controller.

A11.15

Input DC fuses (DC bus side)F11.xx6
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Output DC fusesF13.xx7

Charging switch shaft (with option +F286)Q10.18

R8i DC/DC-converter moduleT11.19

BDCL filter moduleR13.110

Control unitA4111

Heat exchanger-12

Energy storage connectionES+, ES-13

Inlet manifold with stop and drain valves-14

Module cooling fans-15

Auxiliary measurement unit-16

Auxiliary measurement unit fuses-17

Coolant IN-18

Coolant OUT (back)

Connection from the energy storage disconnecting device to the load disconnected
indicator [P13.x]

X33.119

Outlet manifold with stop and drain valves-20

Cable entries for energy storage cables-21
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Converter module hardware

￭ Frame R7i

Module layout

1

1

6

4

5

3

7
3

W

V

U

8

–

+

Handle1

Lifting eye, front2

Locking screw (for 6 mm hex key). Torque: 5 N·m (3.7 lbf·ft) maximum.3

Coolant out connector4

Coolant in connector5

Connectors X50, X52 and X53; fiber optic connectors; LEDs; auxiliary voltage selector X59.6

Lifting ring, rear7

Guide pin8

DC connection busbars. The busbars engage with the quick connectors of the installation frame.+
–

AC connection busbars. The busbars engage with the quick connectors of the installation frame.
U
V
W

Coolant connectors

The coolant pipe inlet and outlet connectors are located at the bottom front and top
frontof themodule respectively. Theconnectorsare for 16/13millimeterPA (polyamide)
pipe.
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Connectors X50, X52 and X53; Auxiliary voltage selector X59

R7imodules contain a power supply board that provides 24VDC for the circuit boards
of the module.

The power supply board of the module is powered internally from the DC bus.

Auxiliary voltage input for internal power supply ofmodule. Voltage selected
by X59.

24 V DC output (for eg. control unit)

Auxiliary voltage: 230 V AC
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Auxiliary voltage: 115 V AC

Fiber optic connectors

V20Control unit connection.

V10

V60Charging controller connection.

V50

LEDs

IndicationColorLED

There is an active fault in the module.Continuous redFAULT

The module is ready for use.Continuous greenENABLE / STO

XSTO connectors are de-energized.Continuous yellowENABLE / STO

Supply voltage of the internal circuit boards is sufficient (>
21 V).

Continuous greenPOWER OK
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￭ Frame R8i

Module layout

9

1a 1b

2a

3a

3b

6

4

11

12

7

8

9

10

5

2b

DC connection busbars, + (a) and - (b)1

Lifting eyes, front (a) and back (b)2

Coolant in (a) and out (b) connectors3

Handle4

Fiber optic connectors5

Terminals for the quick connector (3-phase power connection). The quick connector is attached
to the cabinet.

6

Terminal block X50 (auxiliary power input for internal boards)7

Terminal block X53 (24 V DC power output)8

Module LEDs9

Terminal blocks X51 and X52 (Safe torque off in inverter modules only)10

Auxiliary voltage selector X59 (115 or 230 V)11

Unpainted fasteninghole. Thegroundingpointbetween themodule frameand the cabinet frame.12
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Coolant connectors

The coolant pipe inlet and outlet connectors are located at the bottom front of the
module. The connectors are for 16/13 millimeter PA (polyamide) pipe.

Connectors X50…X59

R8imodules contain apower supply (BDPS) that provides 24VDC for the circuit boards
of the module.

The BDPS is powered internally from the DC bus.

Auxiliary voltage inputs for internal power supply (BDPS)

AC IN
X50L N

P
O

W
E

R

24 V DC output (for eg. control unit)
24V OUT

X53G
N

D

+24V

G
N

D

+24V

FE
Auxiliary voltage: 230 V AC

Auxiliary voltage: 115 V AC

Fibre optic connectors

V20Control unit connection.

V10

V60Charging controller BSFC connection.

V50

LEDs

IndicationColorLED

There is an active fault in the module.Continuous redFAULT

The module is ready for use.Continuous greenENABLE / STO

XSTO connectors are de-energized.Continuous yellowENABLE / STO

Supply voltage of the internal circuit boards is sufficient (>
21 V).

Continuous greenPOWER OK
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BDCL filter

￭ BDCL-13LC-7 filter module for frame R7i converter module
Units with frame 2×R7i in two cubicles converter module also use this filter module.
Each converter module has one filter.

A B

22 2

2 2

2

1
1

4

6

7

6

3

5

Filter module, frontA

Filter module, backB

Energy storage connection (DC+)1

Converter module connection2

Coolant outlet pipe3

Coolant inlet pipe4

Grounding point5

Terminal block [X10], temperature monitoring6

Type designation label of the module7
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￭ BDCL-12 filter elements for frame 2×R7i in one cubicle converter
module
ThediagrambelowshowssixBDCL-12 filter elements.One filter element is highlighted.

1

1

1

1

1

1

2

3

DescriptionItem

Converter module connection1

Output fuse2

Energy storage connection (DC+)3
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￭ BDCL-14LC and -15LC filter modules for frame R8i converter module

6

A B

1

1

2

3

2

4

5

7

6

Filter module, frontA

Filter module, backB

Energy storage connection (DC+)1

Terminal block [X30], temperature control2

Unpainted grounding point3

Handle4

Type designation label of the module5

Quick connector6

Converter module connection7

￭ Overheating protection of the filter
By default, the BDCL filter is protected against overheating (caused by, for example,
a fan malfunction or loss of coolant flow) with a thermistor and the temperature
monitoring function of the control program. If the filter temperature becomes too
high, the temperaturemonitoring function stops theDC/DC-converter automatically.
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Control unit
DC/DC-converter units use a UCU or BCU control unit. The control unit has inputs,
outputs, and slots for option modules. A fiber optic link connects the control unit to
each converter module.
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Overviewof thecontrol connectionsof theUCU-22,UCU-23
and UCU-24 control unit
The diagram shows the possible control connections and interfaces of the UCU-22,
UCU-23 and UCU-24 control units.

14

11 12
13

9

10

8

6

7

5

4

321

Control panel9Analoganddigital I/Oextensionmodules and
fieldbus communication modules can be in-
serted into slots 1, 2 and 3. For F-type mod-
ules with USCA-02 adapter.

1
2
3

PC with Drive Composer10Slot 4 for RDCOmodule4

Mobile device with Drivetune11Ethernet ports5

EGW-02 Connectivity Edge Gateway12Terminal blocks6

Programmable logic controller13Fiber optic links to power modules (inverter,
supply, brake or converter)

7

Distributed I/O bus with CIO-01 modules for
cooling fan monitoring and control.

14Safety option interface. Only in use for the
inverter units.

8
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Overview of the control connections of the BCU control
unit
Thediagramshows thepossible control connections, and interfacesof theBCUcontrol
unit.

1

2

3

4

5
6

7

FXX 

FXX 

FXXX 

8

C
LO

S
E

9

10

11

Fiber optic links to power modules (inverter,
supply, brake or converter)

8Analoganddigital I/Oextensionmodules and
fieldbus communication modules can be in-
serted into slots 1, 2 and 3.

1
2
3

Ethernet port. Not in use.9Memory unit4

Safety option interface. Only in use for the
inverter units.

10Slot 4 for RDCOmodule5

Distributed I/O bus with CIO-01 modules for
cooling fan monitoring and control (in use
only if the fan speed control is in use).

11Terminal blocks6

Control panel7
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Converter unit control devices
This figure shows an example of the door control devices of theDC/DC converter. The
selection and exact location of control devices varies in different deliveries.

1

2

3 4 5

6

DC switch-disconnector (option +F286)1

Charging switch (option +F286)2

Charging OK indicator, green (option +F286)3

DC/DC converter disconnected indicator, white (option +F286)4

Load disconnected indicator, white5

ACS-AP-W control panel (option +J400)6

￭ DC switch-disconnector
The DC switch-disconnector [Q11] is optional (option +F286). The DC
switch-disconnector has an operating handle on the cabinet door. A converter unit
with a DC switch-disconnector also has a charging circuit including a charging switch
on the door.

The DC switch-disconnector allows the isolation of the unit from the DC bus. Before
the unit is connected to the DC bus, the capacitors of the converter modulesmust be
charged through a charging circuit.

￭ Charging switch
Aconverter unitwithaDCswitch-disconnector ([Q11], option+F286) alsohasacharging
circuit and a charging switch [Q10] on the cubicle door. Before closing the DC
switch-disconnector, close the charging switch. After the precharging is completed,
the Charging OK indicator [P11] (green) on the cabinet door comes on, and you can
close the DC switch-disconnector [Q11], and open the charging switch.

￭ Door lights
The load disconnected indicator ([P13], white) is always installed on the cabinet door.
This indicator shows the state of the energy storage disconnecting device
(customer-defined).
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The chargingOK indicator ([P11], green) andDC/DC converter disconnected indicator
([P12],white) are installedwhen the converter has theDCswitch-disconnector (option
+F286).

￭ Control panel [A49]
The control panel is the user interface of the unit. An example control panel is shown
below.

1 2

With the control panel, the user can:

• start and stop the unit

• view and reset the fault and warning messages, and view the fault history

• view actual signals

• change parameter settings

• change between local (control panel) and remote (external device) control.

￭ PC connection
There is an USB connector on the front of the panel that can be used to connect a PC
to the converter.When aPC is connected to the control panel, the control panel keypad
is disabled.

￭ Fieldbus control
You can control the converter unit through a fieldbus interface if the unit is equipped
with an optional fieldbus adapter, andwhen you have configured the control program
for the fieldbus control with parameters. For more information on parameters, refer
to ACS880 DC/DC converter control program firmware manual (3AXD50000024671
[English]).
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Type designation labels

￭ Type designation label of the DC/DC-converter unit
Each converter unit has a typedesignation label attachedonto the insideof the cubicle
door. The type designation label includes the ratings, applicable markings, type
designation and serial number of the unit.

An example label is shown below.

1

2

3
4

5
6

7

Type designation1

Frame size2

Cooling system and other additional data3

Degree of protection4

Ratings5

Validmarkings. Refer toACS880 liquid-cooledmultidrives cabinetsandmoduleselectrical planning
instructions (3AXD50000048634 [English]).

6

Serial number. 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 number.

7
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￭ Type designation labels of the DC/DC-converter module
Each DC/DC-converter module has type designation labels attached to it. The type
designation stated on the labels contains information on the specifications and
configuration of the module.

Example labels are shown below.

1

2

3
4

5

6

7

1

5

7

Type designation1

Frame size2

Degree of protection3

UL/CSA data4

Ratings5

Validmarkings. Refer toACS880 liquid-cooledmultidrives cabinetsandmoduleselectrical planning
instructions (3AXD50000048634 [English]).

6

Serial number. 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 number.

7
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￭ Type designation label of the BDCL filter
Each filter module or element has a type designation label attached to it.

Example labels are shown below.

3

1

6

5

7

4
2

MADE IN FINLAND

ABB Oy
Hiomotie 13
00380 Helsinki
Finland

Liquid cooling
IP00

BDCL-13LC-7
Rev. A

566/707/976 V DC
550/550/400 A
-

Un
In
fn

3AXD50000889990
S/N XXXXXXXXXX

1

2

3

4

5

6

7

ESTONIA

900 A

3AUA0000190873 S/N: 15390051

BDCL-15LC-7

2

3

4

5 6

7
1

Type designation1

Manufacturer information2

Degree of protection3

Ratings4

Code of the filter module or element5

Serial number6

Valid markings. See ACS880 liquid-cooled multidrives cabinets and modules electrical planning
instructions (3AXD50000048634 [English]).

7
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Type designation key

￭ Type designation key of the converter unit
The type designation contains information on the specifications and configuration
of the converter unit. The first digits from left express the basic unit type. The optional
selections are given thereafter, separated by plus signs, for example, +E202. Codes
preceded by a zero (eg. +0J400) indicate the absence of the specified feature. The
main selections are described below. Not all selections are available for all types. For
more information, refer to the ordering instructions available separately on request.

DescriptionCode

Basic code

Product seriesACS880

Construction: cabinet-installed liquid-cooled DC/DC-converter unit. When no options
are selected: Supply frequency 50 Hz, control voltage 230 V AC, IP42, EN/IEC industrial
cabinet construction, power and control cabling through the bottom of the cabinet, DC
busbar material tin or nickel plated copper, cable supply conductors, speed-controlled
cooling fans, standard wiring material, ACS880 DC/DC-converter control program,
complete documentation in English on a memory stick.

1607LC

Size

Refer to the ratings table in the technical data.xxxxx

Voltage range

DC voltage correspondingAC input voltages 3 ~ 380…500V. This is indicated in the type
designation label as typical input voltage level 566 / 679 / 707 V DC.

5

DC voltage corresponding AC input voltages 3 ~ 525…690V. This is indicated in the type
designation label as typical input voltage level 742 / 849 / 976 V DC.

7

Option codes

DescriptionCode

50 Hz supply frequencyA012

60 Hz supply frequencyA013

IP42 (UL Type 1 Filtered)B054

IP54 (UL Type 12)B055

Marine constructionC121

Marine type approval. Refer to ACS880…+C132 marine type-approved cabinet-built drives
supplement (3AXD50000039629 [English]).C132

Plinth height 100 mmC164

Door hinges on the leftC176

Plinth height 200 mmC179

Marine product certification issued by DNVC205

Marine product certification issued by the American Bureau of Shipping (ABS)C206

Marine product certification issued by Lloyd's Register (LR)C207

Marine product certification issued by Bureau VeritasC209

Marine product certification issued by China Classification Society (CCS)C228

Marine product certification issued by Russian Maritime Register of Shipping (RS)C229

du/dt filteringE205

Common mode filteringE208
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DescriptionCode

EMC/RFI filter for 2nd environment TN (grounded) or IT (ungrounded) system, category C3E210

Internal charging circuitF272

Capability of ride-through in voltage break max. 3 s. without trippingF276

DC switch-disconnectorF286

DC switch-disconnector in DC feeder unitF290

Cabinet and module heating elements (external supply)G300

Cabinet lightingG301

Control (auxiliary) voltage 115 V ACG304

Aluminum busbarsG314

Nickel-plated or tin-plated copper DC busbarsG315

Control (auxiliary) voltage 230 V ACG320

Halogen-free wiring and materialsG330

Wire marking class A1G338

Wire marking class A2G339

Wire marking class A3G340

Wire marking class B1G341

Wire marking class C1G342

Current transducersG353

BAMU auxiliary measurement unitG442

Common mode filter temperature monitoringG453

Power cabling exit from bottomH352

Power cabling exit from topH353

Cable gland plates (3 mm steel, undrilled)H358

Cable gland plates (3 mm aluminum, undrilled)H364

Cable gland plates (6 mm brass, undrilled)H365

Control cabling through the floor of the cabinetH367

Control cabling through the roof of the cabinetH368

Cable entry, 72 mm diameterH390

Cable entry, Roxtec frame without sealing componentsH394

FEIP-21 Ethernet adapter module for EtherNet/IP™K490

FMBT-21 Ethernet adapter module for Modbus TCPK491

FPNO-21 Ethernet adapter module for PROFINET IOK492

Special color (RAL Classic)P913

Special color (other than RAL Classic)P966

Printed documents in EnglishR700

Printed documents in German1)R701

Printed documents in Italian1)R702

Printed documents in Swedish1)R705

Printed documents in Finnish1)R706

Printed documents in French1)R707

Printed documents in Spanish1)R708

Printed documents in Russian1)R711
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DescriptionCode

Printed documents in Chinese1)R712

Module auxiliary and fan power supply connector changeV112

1) The delivery can include documents in English if the requested language is not available.

￭ Type designation key of the converter module
The type designation contains information on the specifications and configuration
of the module. The first digits from left express the basic unit type. The optional
selections are given thereafter, separated by plus signs, for example, +E205.

DescriptionCode

Basic code

Product seriesACS880

Construction: Liquid-cooled inverter, supply, converter or brake module.104LC

Size

Refer to the ratings table in the technical data.xxxxx

Voltage range

DC voltage correspondingAC input voltages 3 ~ 380…500V. This is indicated in the type
designation label as typical input voltage level 566 / 679 / 707 V DC.

5

DC voltage corresponding AC input voltages 3 ~ 525…690V. This is indicated in the type
designation label as typical input voltage level 742 / 849 / 976 V DC.

7

Option codes

Marine type approvalC132

Marine product certification issued by Bureau VeritasC209

Internal du/dt filteringE205

￭ Type designation key of the filter
The type designation contains information on the specifications and configuration
of the filter module or element. The digits express the module type or element.

DescriptionCode

Basic code

BCDL-12 filter elementBDCL-12

Liquid-cooled BDCL-13 filter moduleBDCL-13LC

Liquid-cooled BDCL-14 filter moduleBDCL-14LC

Liquid-cooled BDCL-15 filter moduleBDCL-15LC

Voltage range

(No voltage range for BDCL-12.)

BDCL-13LC:DCvoltage correspondingAC input voltages 3~380…690V. This is indicated
in the type designation label as typical input voltage level 566 / 707 / 976 V DC.

BDCL-14LCandBDCL-15LC:DC voltage correspondingAC input voltages 3~525…690V.
This is indicated in the type designation label as typical input voltage level 742 / 849 /
976 V DC.

7

Option codes

115 V auxiliary voltage supplyG304

Module auxiliary and fan power supply connector version. Type of the connector is not
mechanically backwards compatible with a module without option +V112.

V112
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Frame 2×R7i versions
There are two versions of frame size 2×R7i:

• Frame 2×R7i in two cubicles

• Frame 2×R7i in one cubicle

The two versions are different in several ways:

Frame 2×R7i in one cubicleFrame 2×R7i in two cubiclesItem

One 400 mm cubicle.Two 500 mm cubicles.Cabinet layout

Refer to Converter unit hardware (page 22).

Six BDCL-12 filter elements inside
an assembly kit

One BDCL-13LC-7 filter module
per cubicle

BDCL filters

Refer to BDCL filter (page 35).

The table below shows the type codes for the two versions.

Frame 2×R7i
in one cubicle

Frame 2×R7i
in two cubicles

ACS880-1607LC-…

Un = 500 V

X0700A-5

X0701A-5

X0900A-5

X0901A-5

X1100A-5

X1101A-5

Un = 690 V

X0599A-7

X0601A-7

X0799A-7

X0801A-7
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Mechanical installation

Contents of this chapter
This chapter gives information on the mechanical installation of the converter units.

DC/DC-converter units
For instructions how to examine the installation site, move the unit and install the
cabinet, refer to ACS880 liquid-cooled multidrives cabinets mechanical installation
instructions (3AXD50000048635 [English]).

Energy storage
Obey the instructions of the energy storage manufacturer.

Internal cooling system
See chapter Internal cooling circuit.

3
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Guidelines for planning electrical
installation

Contents of this chapter
This chapter contains electrical planning instructions.

Limitation of liability
The installationmust always bedesigned andmade according to applicable local laws
and regulations. ABB does not assume any liability whatsoever for any installation
that 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.

￭ North America
Installationsmust be compliantwithNFPA 70 (NEC)1) and/orCanadian Electrical Code
(CE code), along with state and local codes for your location and application.
1) National Fire Protection Association 70 (National Electric Code).

ABB is not responsible for the energy storage selection or protection of the energy
storage.

Generic guidelines
Refer to ACS880 liquid-cooled multidrives cabinets and modules electrical planning
instructions (3AXD50000048634 [English]) for the generic guidelines for planning the
electrical installation (selecting cables, routing cables, etc.) of multidrives cabinets
and modules.

4
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Selecting the energy storage
The energy storage is not included in the drive delivery. The customer (or the system
integrator) must acquire a suitable energy storage system. The customer (or the
system integrator) is also responsible for the protection of the energy storage.
Additional guidelines:

• Connect parallel modules (if any) to the same energy storage.

• Dimension the energy storage so that it withstands the required current cycles
and the stored energy is sufficient. Take the depth of discharge into account in
energy storage lifetime calculations.

• Make sure that the energy storagewithstands the current ripple of the converter.
See the technical data.

• The output voltage (energy storage voltage) is not allowed to exceed the drive
DCbus voltage. Add sufficient voltagemargin in thedesign toprevent this in case
of voltage dips or grid faults.

• The recommended energy storage operating voltage is:
UES = 150 V… 80% of UDC

• Typical DC voltage values:
• with diode supply units:

UDC = 1.35 × UAC
• with IGBT supply units:

UDC = 1.41 × UAC (can be changed with supply unit parameter group 123 DC
volt ref.

• where
UDC = Drive DC voltage (in the DC bus)
UAC = Drive input voltage (AC)

• ABB recommends to measure the energy storage voltage. If the energy storage
is a super capacitor, voltage measurement is obligatory unless the capacitor
withstands themaximumDC voltage of the drive or contains internal overvoltage
protection.
If the converter has the optional BAMU voltage/current measurement unit, the
convertermeasures its output voltage (and thus also the energy storage voltage)
automatically.
If the converter doesnothaveaBAMU, youmust arrange the voltagemeasurement
separately, and send the measured value to the converter control program, for
example, through fieldbus communication or by some other means.
For more information, see section Energy storage voltage measurement and
estimationandparameterdescription inACS880DC/DC-converter controlprogram
firmware manual (3AXD50000024671 [English]).

• Equip the energy storage with a circuit breaker capable of opening the circuit if
there is a failure in the energy storage or cable. See Selecting a protective device
for the energy storage and Energy storage disconnecting (isolating) device.
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Implementing protections for the energy storage

￭ General principles
The requirements for the customer-defined protections at the energy storage end:

• disconnecting device between the drive and energy storage system (for example,
isolation disconnector switch, withdrawable circuit breaker)

• overload and short circuit protection for the cabling (for example, circuit breaker
with thermal or electromagnetic trip unit)

• overload and short circuit protection for the energy storage elements itself (for
example, integrated overload protection in batteries).

￭ Selecting a protective device for the energy storage
The customer (or the system integrator) must equip the energy storage with a
protective device. The protective device is not included in the drive delivery.

The protective device must provide an overload and short-circuit protection for the
energy storage. If there is no other protection device for the cables at the energy
storageend, theprotectivedeviceof theenergy storagemust alsoprovide theoverload
and short-circuit protection for the cable(s).

The customer (or the system integrator) must verify the operation of the protective
device by short circuit calculations taking into account the impedances of the drive,
filter (if any), cabling and energy storage, andminimumandmaximumstate of charge
of the energy storage. The customer (or the system integrator)must take into account
the impact of aging to storage impedances.

￭ Energy storage disconnecting (isolating) device
The customer (or the system integrator) must equip the energy storage with an
disconnecting (isolating) device. The disconnecting device is not included in the drive
delivery.

￭ Overload protection of the system by the DC/DC-converter
There is a thermal protection function in the DC/DC-converter control program. For
more information on the thermal protection function, see the firmware manual.

￭ Protecting the energy storage cable
There must be protective devices on the two ends of the energy storage cable:

• output DC fuses in the DC/DC-converter unit (installed by ABB the factory)

• energy storageprotectivedevice (mustbeacquiredand installedby the customer
or system integrator).

On the converter side of the cable, the output DC fuses protect the DC/DC-converter
and the cable in a short-circuit situation.

On theenergy storage sideof the cable, the energy storageprotectivedeviceprotects
the energy storage and the cable in a short-circuit or overload situation.

￭ Energy storage discharging device
When necessary, the customer (or the system integrator) must equip the energy
storage with a discharging device. If the energy storage is a super capacitor, ABB
recommends that you install a discharging device.
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Implementing earth fault protection
If the converter unit doesnothaveabuilt-in earth fault protection system, the customer
(or the system integrator) must install an earth fault protection device and connect
it to the converter unit.

The DC/DC-converter control program can be configured to trip on a fault or give a
warning when external earth leakage is detected. For more information, refer to the
firmware manual.

Implementing an interlocking between the disconnecting
devices
The customer (or the system integrator) must implement an interlocking circuit
between the DC switch-disconnector of the drive [Q11] and the energy storage
disconnector (isolator). The user must not be able to close the energy storage
disconnector (isolator) before closing the DC switch-disconnector of the drive [Q11].

Selecting and routing the energy storage cables

￭ Cable selection procedure
Select each power cable as follows. Obey the local regulations.

1. Select the cable type. Obey the general guidelines and recommendations for the
drive power cabling.

2. Select the cable size.
Cabinet-installedmultidrives: Refer to the listingof typical power cable sizes given
in the technical data of the multidrives unit hardware manual.

3. Make sure that the short-circuit rating of the cable is sufficient. Take into account
the disconnection time of the protective device. If the rating is not sufficient,
select a larger cable, increase the number of parallel cables or change the cable
to a type with higher conductor temperature rating.

4. Select the cable lugs.

5. Make sure that the cable can enter the cabinet through the cable entry plate.
Cabinet-installedmultidrives: Refer to thedimensiondrawingsof thedrivedelivery
or technical data in the multidrives unit hardware manual. For special cable entry
solutions, consult ABB.

6. Make sure that there is sufficient space to install the cable(s) and cable lugs to
the terminals.
Cabinet-installed multidrives: Refer to the terminal and cable entry data given in
the technical data of the multidrives unit hardware manual.

￭ Recommended cables
The customer (or the system integrator)must acquire and connect the energy storage
cables. It is possible to use shielded cableswith 2, 3 or 4 conductors. ABB recommends
that you use shielded cables with 4 conductors.
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Refer to the table below for the cables and possible configurations.

PE (ground)NegativePositiveCable type

Shield1)1 conductor1 conductor2-conductor shielded cable

1 conductor + shield1 conductor1 conductor3-conductor shielded cable

Shield1)2 conductors2 conductors4-conductor shielded cable

1) The shield must meet the requirements of IEC 61439-1. If the shield does not meet the requirements, an additional
PE conductor or cable is required.

ABB does not recommend that you use single core cables. If it is necessary to use
single core cables, obey these guidelines:

• Use shielded cables. Ground the cable shields only at one end.

• Put the cables in groups of 2 or 4.

• Attach the cables according to the requirements towithstand the apparent short
circuit forces.

￭ Typical cable sizes
Refer to the technical data.

￭ Minimizing electromagnetic interference
The customer (or the system integrator) must obey these rules in order to minimize
theelectromagnetic interferencecausedby rapidcurrent changes in theenergystorage
cables:

• Shield the energy storage cabling completely, either by using shielded cable or a
metallic enclosure. Unshielded single-core cable can only be used if it is routed
inside a cabinet that efficiently suppresses radiated emissions.

• Install the cables away from other cable routes.

• Avoid longparallel runswithother cables. Theminimumrecommendedseparation
distance for parallel cabling is 0.3 m (1 ft).

• Cross other cables at right angles.

Keep the cable as short as possible in order to minimize the radiated emissions and
stresson converter IGBT semiconductors. The longer the cable, the higher the radiated
emissions, inductive load and voltage peaks over the IGBTs of the DC/DC-converter.

￭ Maximum cable length
Refer to the technical data.

￭ EMC compliance of the complete installation
ABB has not verified that the EMC requirements are fulfilled with external energy
storage and its cabling. The EMC compliance of the complete installation must be
considered by the customer (or the system integrator).
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Parallel connection
It is possible to connect multiple DC/DC-converter units in parallel. In a parallel
connection, the inputs of the units must be connected together, and the outputs of
theunitsmustbeconnected together. The inputsare connected through thecommon
DCbusof thedrive as standard. Theoutputs (ES+ toES+, ES- toES-)mustbeconnected
together at the energy storage end by the customer (or the system integrator).

The customer (or the system integrator)mustmake sure that the load sharing is even
between theparallel units.Dependingon thecase, this can requireadditional parameter
tuning in DC/DC-converter control programs of both units:

• If the operating mode selection (parameter 197.13) is Power or Add: The load
between the units is inherently shared according to the power or current
references. No additional settings are required.

• If the operating mode selection (parameter 197.13) is DC voltage: Tune the load
sharing using the droop control function.

• Master/follower operation of the parallel units: The control program does not
support the master/follower link between several units. However, it is possible
to implement the Master/follower operation with an external PLC. In that case,
one DC/DC-converter unit, the master unit, operates in the DC voltage control
mode and the other unit(s) in power control mode. The external PLC reads the
output current reference of the master unit, and uses it as the current reference
of the follower units.

The loadsharingduringanovervoltageorundervoltagecontrol of theDC/DC-converter
can require tuning of the DC voltage offset value between the parallel units. See the
firmware manual for details.

The customer (or the system integrator)must pay special attention to the protection
concept in case of parallel units. The protection must operate reliably in all possible
fault cases.
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Electrical installation

Contents of this chapter
This chapter contains instructions on wiring the converter units.

Note: The instructions do not cover all possible cabinet constructions and energy
storage media.

Electrical safety precautions
Theseelectrical safetyprecautions are for all personswhodoworkon thedrive,motor
cable or motor.

This procedure gives information on how to de-energize the drive andmake it safe to
do work on it. The procedure does not include all possible drive configurations. Each
drive is made to order. Always refer to the circuit diagrams of the drive delivery.

WARNING Obey these instructions. If you ignore them, injury or death, or
damage to the equipment can occur. If you are not a qualified electrical
professional, do not do electrical installation or maintenance work. Do these
steps before you do installation or maintenance work.

1. Prepare for the work.
• Make sure that you have a work order.
• Do an on-site risk assessment or job hazard analysis.
• Make sure that you have the correct tools available.
• Make sure that the workers are qualified.

5
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• Select the correct personal protective equipment (PPE).
• Stop the drive and motor(s).

2. Clearly identify the work location and equipment.

3. Disconnect all possible voltage sources.Make sure that connection is not possible.
Lock out and tag out.
• Open thedisconnectingdevice of the energy storage connected to theDC/DC

converter unit. The disconnecting device is outside the drive cabinet. Then
open the DC switch-disconnector ([Q11], option +F286 or +F290) of the unit.

• Open the main disconnecting device of the drive [Q1].
• Open the DC switch-disconnectors [Q11] in the multidrives units if they are

present.
• Open the line-up charging switch [Q3] if it is present. Open also the unit

charging switches [Q10] in the multidrives units if they are present.
• Open the disconnector of the supply transformer. (The main disconnecting

device in the drive cabinet does not disconnect the voltage from the AC input
power busbars of the drive cabinet.)

• Open the auxiliary voltage switch-disconnector (if it is present), and all other
possible disconnectingdevices that isolate the drive fromdangerous voltage
sources.

• In the liquid cooling unit (if present), open the switch-disconnector of the
cooling pumps.

• If there is a permanentmagnetmotor connected to the drive, disconnect the
motor from the drive with a safety switch or by other means.

• Open the main isolating device of the drive.
• Disconnect all dangerous external voltages from the control circuits.
• After you disconnect power from the drive, wait 5 minutes to let the

intermediate circuit capacitors discharge before you continue.

4. Protect other energizedparts in thework location against contact and take special
precautions when close to bare conductors.

5. Measure that the installation is de-energized. Use a high-quality voltage tester. If
themeasurement requires that you remove shroudingor other cabinet structures,
obey the local laws and regulations applicable to live electrical work. This includes,
but is not limited to, electric shock and arc protection.
• Before and after you measure the installation, verify the operation of the

voltage tester on a known voltage source.
• Make sure that the voltage between the input power terminals of the drive

(L1, L2, L3) and the grounding (PE) busbar is zero.
• Make sure that the voltage between the output power terminals of the drive

(U, V, W) and the grounding (PE) busbar is zero.
Important! Repeat themeasurementwith theDCvoltagesettingof the voltage
tester.Measure between each phase andground. There is a risk of dangerous
DC voltage charging due to leakage capacitances of the motor circuit. This
voltage can remain charged for a long time after the drive power-off. The
measurement discharges the voltage.

• Make sure that the voltage between the drive DC busbars and the grounding
(PE) busbar is zero.

• Makesure that the voltagebetween theenergystorage terminalsof theDC/DC
converter unit (ES+ and ES-) and the grounding (PE) busbar is zero.
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WARNING The busbars inside the cabinet of liquid-cooled drives are
partially coated. Measurements made through the coating are potentially
unreliable, so only measure at uncoated portions. Note that the coating
does not constitute a safe or touch-proof insulation.

6. Install temporary grounding as required by the local regulations.

7. Ask for a permit to work from the person that is responsible for the electrical
installation work.

Use of fasteners in cable lug connections
Use the bolts, nuts and washers include in the delivery. Install all the fasteners in the
correct order. See the figure below. Tighten the cable lug to the torque specified for
the connection.

Cable lug on one side of the busbar

1 62 23 4 5

Cable lugs on both sides of the busbar

1 65 23 4 52 4

Cable lug4Bolt1

Spring washer5Plain washer2

Nut6Busbar3

Measuring the insulation resistance of the DC cabling

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.
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WARNING Before youmeasure the insulation resistance of the DC cabling,
open the DC switch-disconnector [Q11] of the converter unit. Also make sure
that the charging switch [Q10] is open.

NOTICE Do not do voltagewithstand or insulation resistance tests on the drive. The
tests can cause damage to the drive. Every drive is tested for insulation between the
main circuit and the chassis at the factory. Also, there are voltage-limiting circuits
inside the drive which cut down the testing voltage automatically.

Measure the insulation resistance of the DC cabling as follows:

1. Make sure that the cable is disconnected at the drive end and at the other end.
All conductors and the cable shield must be disconnected.

2. At the drive end, connect all conductors and shield of the cable together and to
the grounding busbar (PE).

3. Disconnect one conductor and measure the insulation resistance between the
conductor and the grounding busbar (PE). Use a measuring voltage of 1 kV DC.
The insulation resistance must be higher than 1 Mohm.

4. Disconnect another conductor and measure its insulation resistance. Do this for
all remaining conductors (including the cable shield).

-

+

Ohm

+

-

1 2

Energy storage1

Converter unit2
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Connecting the energy storage cable and load
disconnected indicator cable

￭ Connection diagram
If the converter unit has parallel modules, each module must have its own output
cables. The cablesmust also be identical (cable type, cross-sectional area, and length
must be the same).

This diagramshows the connectionsbetween theDC/DC-converter unit andanenergy
storage.

3-conductor shielded cable

X33.1
1 2ES- ES+

PE - +

1

2

A

B

3

4

4-conductor shielded cable

X33.1
1 2ES- ES+

PE - +

1

2

A

B

3

4

DC/DC-converter unitA

Energy storageB

Shielded 3-conductor or 4-conductor cable and 360° grounding of the cable shield at the cable
entry. If you use parallel cables, make sure they are identical (type, cross-sectional area, length
are the same).

If you use a 4-conductor cable, a separate PE conductor or cable is required if the shield conduct-
ivity does not meet the requirements of IEC 61439-1.

1

Disconnecting device2

Connection to load disconnected indicator [P13.x] on the cabinet door3

Protective circuit breaker4
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￭ Connection procedure of the energy storage cables

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

This sectiondescribes thepower cable connectingprocedure for a bottomcable entry
with the standard cable entry plate. The standard cable entry plate has conductive
sleeves for 360° grounding of the cable shields. If the drive or unit has another type
of cable entry plate, such as a Roxtec cable entry plate (option +H394), or cable gland
plate (option +H358), refer also to the instruction of the related non-ABB installation
accessories. For example, the Roxtec instructions or the instructions by the cable
gland manufacturer.

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Open the door of the DC/DC-converter cubicle and remove the shrouding (if any).

3. Frame 2×R7i in one cubicle: Remove the BAMUmeasurement unit.

4. Frame 2×R7i in one cubicle: If necessary for more space, remove also the heat
exchanger and bottom fan. Refer to Bottom fan replacement (page 121).
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5. IP54 cabinet: Remove the rear horizontal cable support and the cable entry plate.
IP54 cabinet: Removea sealinggrommet fromthe cable entryplate for each cable.
Cut hole into the rubber grommet and slide it onto the cable.

6. Lead the cables inside the cabinet through the cable entry plate. If there are several
cables, use the rear 3 holes first.
IP54 cabinet: Attach the sealing grommets to the cable entry plate. Attach also
the cable entry plate, and the cable support.

7. For each cable, strip off 3…5 cm (1.2… 2 inches) of the outer insulation above the
cable entry plate. Strip also the end of the cable, and the end of the conductors.
Twist the shield to form a PE conductor, and mark it with yellow-green tape or
heat-shrink tubing.

8. For each cable, attach cable lugs at the end of the PE conductor (twisted shield)
and other conductors.

NOTICE Apply grease to stripped aluminum conductors before you attach them
tonon-coatedaluminumcable lugs.Obey thegreasemanufacturer’s instructions.
Aluminum-aluminum contact can cause oxidation in the contact surfaces.
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9. For each cable, attach the conductive sleeve (a) to the bare cable shield with a
cable tie. Attach the cable to the support bracket with a clamp (b).

b

a

10. For each cable, connect thepositive conductor(s) to terminal ES+, and thenegative
conductor(s) to terminal ES-. Connect the cable shield to the PE busbar. If you use
a 3-conductor cable, connect one conductor to the PE busbar. Use the bolts, nuts,
andwashers included in the delivery, and the connectionmethod specified in Use
of fasteners in cable lug connections (page61). Tighten the fasteners to the torque
given in the technical data.

3-conductor shielded cable4-conductor shielded cable
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11. Frame 2×R7i in one cubicle: If you removed also the heat exchanger, make sure
that you bend the cables. The cables must not touch the heat exchanger.

12. If there aremore than 3 cables, attach additional cable support brackets for them.
Frame 2×R7i: If there are more than 2 cables, attach additional cable support
brackets for them.

13. Lead the load disconnected indicator cable inside the cubicle and connect it to
the applicable terminals. For more information, refer to the control cable
connection instructions.

14. Install the shroudingand components removedearlier and close the cubicle doors.

15. At the energy storage, connect the cables according to the instructions of the
energy storage manufacturer.

Connecting the control cables
Refer to the control unit chapter for thedefault I/O connections. Note that thedefault
I/O connections can be affected by some options. Refer to the circuit diagrams
delivered with the drive for the actual wiring.

￭ Control cable connection procedure

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Put the control cables into the cabinet asdescribed in sectionGrounding theouter
shields of the control cables 360° at the cabinet entry (page 68).
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3. Route the control cables as described in section Routing the control cables inside
the cabinet (page 69).

4. Connect the control cables as described in section Connecting control
cabling (page 69).

Grounding the outer shields of the control cables 360° at the cabinet entry

Ground the outer shields of all control cables 360° with the EMI conductive cushions
at the cabinet entry. The grounding principle is the same for top and bottom entry
cables. The figures show the bottom entry. The actual design details can vary.

1. If necessary, temporarily remove the shrouding in front of the cable entry.

2. Put the cables in sequence fromthe smallest to the largest. Thiswill help to achieve
a good contact with the cushions.

3. Loosen the tightening bolts of the EMI conductive cushions and pull them apart.

4. Cut holes in the grommets and put the cables through the grommets.

5. Peel the insulation from the part of the cable that will be in contact with the EMI
conductive cushion.

6. Put the cables between the cushions and attach them with cable ties for strain
relief.

7. Move the cushions back together.

8. Tighten the bolts to make sure that the EMI conductive cushions press tightly
around the peeled part of the cables.
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If the outer surface of the shield is non-conductive:

• Cut the shield at the midpoint of the peeled part. Be careful not to cut the
conductors or the grounding wire.

• Turn the conductive side of the shield inside out over the insulation.

• Cover theexposedshieldand thepeeledcablewith copper foil to keep theshielding
continuous.

Stripped cableA

1

A B C

2 2
3

4

Conductive surface of the shield exposedB

Stripped part covered with copper foilC

Cable shield1

Copper foil2

Shielded twisted pair3

Grounding wire4

Routing the control cables inside the cabinet

Use the existing trunking in the cabinet where possible. Use sleeving if cables are laid
against sharp edges.When running cables toor fromaswing-out frame, leave enough
slack at the hinge to allow the frame to open fully.

Connecting control cabling

Connect the conductors to the appropriate terminals. Refer to the wiring diagrams
delivered with the drive.

Obey these instructions:

• Connect the inner twisted pair shields and all separate grounding wires to the
grounding clamps near the terminals.

• Ground the outer shield of the cable with a 360° grounding at the cable entry. Do
not make the 360° grounding at the grounding clamps near the terminals.
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• Keep any signal wire pairs twisted as close to the terminals as possible. Twisting
the wire with its return wire reduces disturbances caused by inductive coupling.

• At the other end of the cable, leave the shields unconnected or ground them
indirectly via a high-frequency capacitorwith a fewnanofarads, eg. 3.3 nF / 630 V.
The shield can also be grounded directly at both ends if they are in the same
ground line with no significant voltage drop between the end points.

The drawing below represents the grounding of the control cabling when connecting
to a terminal block inside the cabinet. The grounding is done in the same way when
connecting directly to a component such as the control unit.

Installing option modules
For installation instructions, refer to the option module manual.

Connecting a PC

NOTICE Do not connect a PC directly to the control panel connector of the control
unit. It can cause damage.
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To connect a control panel to a PC (with, for example, Drive Composer PC tool):

1. Put the control panel into the panel holder or platform.

2. Remove the USB connector cover on the front of the control panel.

3. Connect a USB cable (Type A to Type Mini-B) between the USB connector on the
control panel (3a) and a free USB port on the PC (3b).

4. The panel shows when the connection is active.

5. Refer to the documentation of the PC tool for setup instructions.

?

StartStop Loc/Rem

?

StartStop Loc/Rem

USB connected

3a

4

3b

2

2

Alternatively, you can connect an Ethernet cable (for example, Cat 5e) to the Ethernet
port behind the control panel. Make sure that the control panel is on a platform or a
DIN rail.
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Control unit (UCU)

Contents of this chapter
This chapter:

• gives information on the connections of the control unit, and

• contains the specifications of the inputs and outputs of the control unit.

General
The UCU-22...24 control units are used for controlling power modules (drive, inverter,
supply, converter, etc) via fiber optic links. UCU-22 has two, UCU-23 has eight and
UCU-24 has 14 power module connections. The UCU-22...24 control units have
integrated branching unit functionality for collecting and storing real-time data from
the powermodules to help fault tracing and analysis. The data is stored on amemory
card which can be analyzed by ABB service personnel.
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Layout
The figures below show the layout of the UCU-24 control unit.

DescriptionItem

SLOT 1

MEM
BATLED

SLOT 2

SLOT 3

SLOT 4

XD2D 
TERM

X485 
BIAS

DICOM=
DIOGND

X485 
TERM

I/O extension, encoder interface or fieldbus
adapter module connection. For F-type
modules with USCA-02 adapter.

SLOT 1

SLOT 2

SLOT 3

RDCO DDCS communication option module
connection

SLOT 4

UMU-01 memory unit connection. A data
logger microSDHCmemory card is inside the
memory unit.

MEM

Holder for real-time clock battery (BR2032)BAT

Termination switches for drive-to-drive link
(XD2D)

XD2D
TERM

RS-485 link termination switchX485
TERM

RS-485 link bias switch.X485 BIAS

Groundselection.DetermineswhetherDICOM
is separated from DIOGND (ie. the common
reference for the digital inputs floats). Refer
to the ground isolation diagram.

DICOM=
DIOGND

When the PWR LED is on, the voltage supply is
sufficient.

PWR LED

When the BAT LED is on, the real-time clock
battery voltage is higher than 2.5 V. If the LED
is off when the control unit is energized, the
battery must be replaced.

BAT LED

When the WRITE LED is on, writing to the
microSDHCmemory card is in progress. Do
not remove the microSDHCmemory card.

WRITE
LED

If the FAULT LED is on, the control program
has generated a fault. Refer to the firmware
manual.

FAULT
LED

ReservedFS COMM
LED

ReservedFS
STATUS
LED
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DescriptionItem

XRO4
XD24XPOW

XRO3

XRO2

XRO1

X485

XD2D

XDIO

XDIXAI

XSTOXSTO
OUT

XAO

XCAN
XPAN

XETH1

XETH2

XETH4XPAN
TERM

XCAN
TERM

XETH3

Analog inputXAI

Analog outputXAO

Not in useXCAN

CAN bus termination switchXCAN
TERM

Digital inputXDI

Digital input/outputXDIO

Drive-to-drive link or Modbus/RTUXD2D

+24 V output (for digital input)XD24

Ethernet ports for fieldbus, internal switchXETH1

XETH2

Ethernet ports for tool communication,
internal switch

XETH3

XETH4

Control panel connectionXPAN

Panel bus termination switchXPAN
TERM

External power inputXPOW

Relay output RO1XRO1

Relay output RO2XRO2

Relay output RO3XRO3

Relay output RO4, reservedXRO4

Safe torque off connection (input signals)XSTO

Safe torque off connection (to inverter
modules)

XSTOOUT

RS-485 linkX485

Fiber optic connections (VxT = transmitter,
VxR = receiver)

UCU-22: V1T/V1R … V2T/V2R

UCU-23: V1T/V1R … V8T/V8R

UCU-24: V1T/V1R … V14T/V14R

V1T/V1R
…
V14T/V14R
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DescriptionItem

XFSO

1 Optional connection for FSO safety functions
module (supported only in inverter units)

XFSO

Humidity and temperature measurements1

76 Control unit (UCU)



Default control connection diagram of the converter
control unit
The table below shows the default I/O connections of the UCU control unit of the
DC/DC converter. Under normal circumstances, the factory-made wiring should not
be changed.

DescriptionTerminal

Drive-to-drive linkXD2D

Not supported in DC/DC converter units

B11
2
3
4

A2

BGND3

SHIELD4

Drive-to-drive link termination switchXD2D TERM
ON

1

RS485 connectionX485

CIO-01 module connection

B55
6
7
8

A6

BGND7

SHIELD8

X485 bias selection switchX485 BIAS
ON

1

X485 termination switchX485 TERM
ON

1

CAN busXCAN

Not supported

CANH99
10
11
12

CANL10

CGND11

Control cable shieldSHIELD12

CANopen termination switchXCAN TERM1
ON

Relay output 1XRO1

XRO1: Not in use
Norm. closedNC111

12
13

11

250 V AC / 30 V DC, 2 A
CommonCOM112

Norm. openNO113

Relay output 2XRO2

XRO2: Fault (-1)1) (Energized = no fault)
Norm. closedNC221

22
23

21

250 V AC / 30 V DC, 2 A
CommonCOM222

Norm. openNO223

Relay output 3XRO3

XRO3: Fan control (DC/DC converter in
operation, fan control on)

Norm. closedNC331

32
33

31
CommonCOM332

250 V AC / 30 V DC, 2 ANorm. openNO333
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DescriptionTerminal

Relay output 4XRO4

XRO4: Not supported
Norm. closedNC441

42
43

41

250 V AC / 30 V DC, 2 A
CommonCOM442

Norm. openNO443

Safe torque off input connectionXSTO

XSTO: STO1 and STO2 are connected toOUT at the factory. To enable start
and operation, STO1 and STO2 must be connected to OUT.

OUT11
2
3
4

SGND2

STO13

STO24

Safe torque off output connection (to inverter modules)XSTO OUT

XSTO OUT: Not in use.

OUT155
6
7
8

SGND6

OUT27

SGND8

Digital inputsXDI

Temp fault1) (0 = overtemperature)DI11

5
6
7

1
2
3
4

Not in use by defaultDI22

Not in use by defaultDI33

Not in use by defaultDI44

Not in use by defaultDI55

Not in use by defaultDI66

Not in use by default. DIIL is connected to XD24:5 at the factory.DIIL7

Digital input/outputsXDIO

Not in use by defaultDIO111
2
3
4

Not in use by defaultDIO22

Digital input/output groundDIOGND3

Digital input/output groundDIOGND4

Auxiliary voltage outputXD24

+24 V DC 200 mA2)+24VD55
6
7
8

Digital input groundDICOM6

+24 V DC 200 mA2)+24VD7

Digital input/output groundDIOGND8

Ground selection switch. Determines whether DICOM is separated from
DIOGND (ie, common reference for digital inputs floats). ON: DICOM con-
nected to DIOGND. OFF: DICOM and DIOGND separate.

DICOM=DIOGND1
ON
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DescriptionTerminal

Analog inputs, reference voltage outputXAI

10 V DC, RL 1…10 kohm+VREF1

5
6
7

1
2
3
4

-10 V DC, RL 1…10 kohm-VREF2

GroundAGND3

Not in use by default. 0(2)…10 V, Rin > 200 kohm3)
AI1+4

AI1-5

Not in use by default. 0(4)…20 mA, Rin = 100 ohm4)
AI2+6

AI2-7

Analog outputsXAO

Zero (no signal indicated)1) 0…20mA, RL < 500ohm (not in use by default)
AO111

2
3
4

AGND2

Zero (no signal indicated)1) 0…20mA, RL < 500ohm (not in use by default)
AO23

AGND4

External power inputXPOW

19…32 V DC, 1.5 … 2.9 A (depends on the load and supply voltage)
+24VI11

2
3
4

External power input.

Two supplies can be connected to the control unit for redundancy.

GND2

+24VI3

GND4

Safety functions module connection. Not supported in DC/DC converter
units.XFSO

Ethernet ports for fieldbus. Support depends on the firmware. Refer to
the firmware manual.

XETH1

XETH2

Ethernetports for tool communication. Support dependson the firmware.
Refer to the firmware manual.

XETH3

XETH4

Control panel connectionXPAN

Control panel connection termination switch. Used for panel bus configur-
ation.XPAN TERM1

ON

Memory unit connectionMEM

1) Default useof the signal in the control program.Theuse canbe changedbyaparameter. Seealso thedelivery-specific
circuit diagrams.

2) Total load capacity of these outputs is 4.8 W (200 mA at 24 V) minus the power taken by DIO1 and DIO2.
3) Current [0(4)…20 mA, Rin = 100 ohm] or voltage [0(2)…10 V, Rin > 200 kohm]. Change of setting requires reboot of
control unit.

4) Current [0(4)…20 mA, Rin = 100 ohm] or voltage [0(2)…10 V, Rin > 200 kohm]. Change of setting requires reboot of
control unit.

Additional information on the connections

￭ Power supply for the control unit (XPOW)
Power to the control unit is supplied through terminal block XPOW.

Refer to the control unit connector data for the current and voltage ratings of the
power supply.
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Connect an additional external power supply to the free +24 V and GND terminals of
the XPOW terminal block if:

• the control unitmust be kept operational during inputpowerbreaks, for example,
because of continuous fieldbus communication

• immediate restart is necessary after a power break (that is, no control unit
power-up delay is permitted).

￭ Digital interlock (DIIL)
Digital interlock input (DIIL) terminal is originally intended for interlock signals that
stop the drive/unit when necessary.

In the ACS880 primary control program, DIIL terminal is the source for the run enable
signal by default. The inverter unit or drive cannot start, or it stops when there is no
DIIL signal. In other control programs (and units), the default use of the DIIL terminal
varies. Refer to the firmware manual for more information.

Note: This input is not SIL or PL classified.

￭ Control panel connection (XPAN)
The XPAN connector can be used to connect an assistant control panel or FDPI-02
diagnostics and panel interface unit to the control unit. With FDPI-02, it is possible to
connect one control panel to twoormore control units in a chain topology, also known
as a panel bus. Formore information, refer to FDPI-02 diagnostics andpanel interface
user's manual (3AUA0000113618 [English]).

The XPAN TERM switch sets the termination for the panel bus. Must be set to ON if
there is nopanel bus, or if the control unit is the last one in apanel bus.On intermediate
units in a panel bus, set termination to OFF (1).

￭ Safe torque off (XSTO, XSTO OUT)
The XSTO input only acts as a true Safe torque off input on the inverter control unit.
De-energizing theSTO input terminals of other control units (supply, DC/DCconverter,
or brakeunit) stops theunit butdoesnot constitute aSIL/PL classified safety function.

￭ MicroSDHCmemory card slot
The control unit has an on-board data logger that collects real-time data from the
power modules to help fault tracing and analysis. The data is stored onto the
microSDHCmemory card inserted into the UMU-01memory unit and can be analyzed
by ABB service personnel.

Connector data
The wire size accepted by all screw terminals (for both stranded and solid wire) is
0.5 … 2.5 mm2 (22…12 AWG). Connector pitch is 5 mm.

Maximum tightening torque of the screw terminals is 0.45 N·m (4 lbf·in).

19…32VDC, 1.5…2.9A (dependson the loadandsupply voltage)Power supply (XPOW)

External power input.

Two supplies can be connected to the control unit for
redundancy.

250 V AC / 30 V DC, 2 ARelay outputs XRO1…XRO4

Protected by varistors
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Total load capacity of these outputs is 4.8 W (200 mA / 24 V)
minus the power taken by DIO1 and DIO2.

+24 V output (XD24:5 and XD24:7)

24 V logic levels: “0” < 5 V, “1” > 15 VDigital inputs DI1…DI6
(XDI:1…XDI:6) Rin: 2.0 kohm

Input type: NPN/PNP (DI1…DI5), PNP (DI6)

Hardware filtering: 0.04 ms, digital filtering up to 8 ms

Imax: 15 mA (DI1…DI5), 5 mA (DI6)

24 V logic levels: "0" < 5 V, "1" > 15 VStart interlock input DIIL (XDI:7)

Rin: 2.0 kohm
Input type: NPN/PNP

Hardware filtering: 0.04 ms, digital filtering up to 8 ms

As inputs: 24 V logic levels: "0" < 5 V, "1" > 15 V. Rin: 2.0 kohm.
Filtering: 1 ms.

Digital inputs/outputs DIO1 and DIO2
(XDIO:1 and XDIO:2)

As outputs: Total output current from +24VD is limited to 200
mA

Input/output mode selection by
parameters.

RL

DIOx

DIOGND

+24VDDIO1 can be configured as a frequency
input (0…100 kHz with hardware
filtering of 4 microseconds) for 24 V
level square wave signal (sinusoidal or
other wave form cannot be used).

In somecontrol programs,DIO2 canbe
configured as a 24 V level square wave
frequency output. Refer to the
firmware manual, parameter group 11.

10 V ±1% and -10 V ±1%, Rload 1…10 kohmReference voltage for analog inputs
+VREF and -VREF (XAI:1 and XAI:2) Maximum output current: 10 mA

Current input: -20…20 mA, Rin = 100 ohmAnalog inputs AI1 and AI2
(XAI:4 … XAI:7). Voltage input: -10…10 V, Rin > 200 kohm
Current/voltage input mode selection
by parameters 12.15 AI1 unit selection
and 12.25 AI2 unit selection

Differential inputs, common mode range ±30 V

Sampling interval per channel: 0.25 ms

Hardware filtering: 0.25 ms

Resolution: 11 bit + sign bit

Inaccuracy: 1% of full scale range

0…20 mA, Rload < 500 ohmAnalog outputs AO1 and AO2 (XAO)

Frequency range: 0…500 Hz

Resolution: 11 bit + sign bit

Inaccuracy: 2% of full scale range

Physical layer: RS-485XD2D connector

Transmission rate: 8 Mbit/s

Cable type: Shielded twisted-pair cable with a twisted pair for
data and a wire or another pair for signal ground (nominal
impedance 100 … 165 ohm, for example Belden 9842)

Maximum length of link: 50 m (164 ft)

Termination by switch

Physical layer: RS-485RS-485 connection (X485)

Cable type: Shielded twisted-pair cable with a twisted pair for
data and a wire or another pair for signal ground (nominal
impedance 100 … 165 ohm, for example Belden 9842)

Maximum length of link: 50 m (164 ft)

Termination and bias by switch (X485 TERM and X485 BIAS)

Control unit (UCU) 81



Termination by switch (XCAN TERM)CAN connection (XCAN)

This connection is not supported by the ACS880 control
programs.

Input voltage range: -3…30 V DCSafe torque off connection (XSTO)

Logic levels: "0" < 5 V, "1" > 17 V.

Note:Both circuitsmustbe closed to enable start andoperation
(STO1 and STO2must be connected to OUT). This applies to all
control units (including drive, inverter, supply, brake, DC/DC
converter etc. control units), but SIL/PL classified Safe torque
off functionality is only achieved through the XSTO connector
of the drive/inverter control unit.
Current consumption (continuous) per STO channel: 15mA. The
number of parallel inverter modules does not have an effect on
the current consumption.

EMC (immunity) according to IEC 61326-3-1 and IEC 61800-5-2

To STO connector of inverter module.Safe torque off output (XSTO OUT)

Connector: RJ-45Control panel connection (XPAN)

Cable length < 50 m (164 ft)

Termination by switch (XPAN TERM)

Connector: RJ-45Control Ethernet connection with
internal switch (XETH1 and XETH2) Cable type: minimum requirement CAT5e

Connector: RJ-45Tool Ethernet connectionwith internal
switch (XETH3 and XETH4) Cable type: minimum requirement CAT5e

Memory card type:microSDHC (minimumofclass4speedgrade)microSDHCmemory card slot
(microSDHC CARD) Supported memory size: 4 GB…32 GB

Real-time clock battery type: BR2032Battery

The terminals of the control unit fulfill the Protective Extra Low Voltage (PELV) requirements. The PELV
requirements of a relay output are not fulfilled if a voltage higher than 48 V is connected to the relay
output.
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￭ Ground isolation diagram

Power supply ground

XPOW

XAI

XAO

XD2D

X485

XCAN

XETH1...XETH4

XPAN
XRO1...XRO4

XD24

XDIO

1
2
3
4

+24VI
GND
+24VI
GND

1
2
3
4
5
6
7

XDI

XSTO

XSTO OUT

+VREF
-VREF
AGND
AI1+
AI1-
AI2+
AI2-

1
2
3
4

AO1
AGND
AO2

AGND

1
2
3
4

5
6
7
8

9
10
11
12

11
12
13

41
42
43

5
6
7
8

1
2
3
4

1
2
3
4
5
6
7

1
2
3
4

5
6
7
8

B
A

BGND
SHIELD

...

NC1
COM1
NO1

NC4
COM4
NO4

+24VD
DICOM
+24VD

DIOGND

DIO1
DIO2

DIOGND
DIOGND

DI1
DI2
DI3
DI4
DI5
DI6
DIIL

OUT

SGND

STO2

SGND
STO1

OUT1

OUT2
SGND

B
A

BGND
SHIELD

CANH
CANL
CGND

SHIELD

**

*

*The maximum common mode voltage between each AI input and AGND is ±30 V.
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**Ground selector (DICOM=DIOGND) settings

DICOM=DIOGND: ON

All digital inputs share a common ground (DICOM connected to DIOGND). This is the default setting.

DICOM=DIOGND: OFF

Groundofdigital inputsDI1…DI5andDIIL (DICOM) is isolated fromDIOsignal ground (DIOGND). Isolation
voltage 50 V.
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Control unit (BCU)

Contents of this chapter
This chapter:

• gives information on the connections of the control unit, and

• contains the specifications of the inputs and outputs of the control unit.

General
The BCU control units are used for controlling powermodules (drive, inverter, supply,
converter, etc) via fiber optic links. BCU-02 has two, BCU-12 has seven, and BCU-22
has 12 power module connections. The BCU control units have integrated branching
unit functionality for collecting and storing real-time data from the power modules
to help fault tracing and analysis. The data is stored on a memory card which can be
analyzed by ABB service personnel.

7
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Layout
The figures below show an example layout of the BCU control unit.

DescriptionItem

SLOT 1

BATTERY

SLOT 2

SLOT 3

D2D
TERM

DICOM=
DIOGND

SLOT 4

X12

AI2

AI1

X205

I/O extension, encoder interface or fieldbus
adapter module connection. (This is the only
location for an FDPI-02 diagnostics and panel
interface module.)

SLOT 1

I/O extension, encoder interface or fieldbus
adapter module connection

SLOT 2

I/O extension, encoder interface, fieldbus
adapter or FSO safety functions module
connection

SLOT 3

RDCO DDCS communication option module
connection

SLOT 4

Optional connection for FSO safety functions
module (supported only in inverter units)

X12

Memory unit connectionX205

Holder for real-time clock battery (BR2032)BATTERY

Mode selector for analog input AI1 (I = current,
U = voltage)

AI1

Mode selector for analog input AI2 (I = current,
U = voltage)

AI2

Terminationswitch fordrive-to-drive link (D2D)D2D TERM

Groundselection.DetermineswhetherDICOM
is separated from DIOGND (ie. the common
reference for the digital inputs floats). Refer
to the ground isolation diagram.

DICOM=
DIOGND

7-segment display
Multicharacter indications are displayed as repeated
sequences of characters.

(“U” is indicated briefly before “o”.)

Control program running

Control program startup in progress

(Flashing) Firmware cannot be started.
Memory unit is missing or corrupted.

Firmware download fromPC to control unit in
progress

At power-up, the display can show short
indications of eg. “1”, “2”, “b” or “U”. These are
normal indications immediately after
power-up. If the display ends up showing any
other value than those described, it indicates
a hardware failure.
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DescriptionItem

XD2D

X485

XRO1

XDIO
XRO2

XRO3 XD24 XPOW

XDI XAI

XAO

XSTO

SD CARD

LED

X13

XETH

XSTO
OUT

Analog inputXAI

Analog outputXAO

Digital inputXDI

Digital input/outputXDIO

Drive-to-drive link or Modbus/RTUXD2D

+24 V output (for digital input)XD24

Ethernet port (not in use)XETH

External power inputXPOW

Relay output RO1XRO1

Relay output RO2XRO2

Relay output RO3XRO3

Safe torque off connection (input signals)XSTO

Safe torque off connection (to inverter
modules)

XSTOOUT

Control panel connection (PC connection
through control panel)

X13

Connection to CIO-01X485

Fiber optic connections (VxT = transmitter,
VxR = receiver)

BCU-02: V1T/V1R … V2T/V2R

BCU-12: V1T/V1R … V7T/V7R

BCU-22: V1T/V1R … V12T/V12R

V1T/V1R
…
V12T/V12R

Data logger memory cardSD CARD

When the BATT OK LED is on, the real-time
clock battery voltage is higher than 2.8 V. If
the LED is off when the control unit is
energized, the battery must be replaced.

BATT OK
LED

When thePWROKLED ison, the voltagesupply
is sufficient.

PWR OK
LED

If the FAULT LED is on, the control program
has generated a fault. Refer to the firmware
manual.

FAULT
LED

When the WRITE LED is on, writing to the
memory card is in progress. Do not remove
the memory card.

WRITE
LED
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Default control connection diagram of the converter
control unit
The table below shows the default I/O connections of the BCU control unit of the
converter. Under normal circumstances, the factory-made wiring should not be
changed.

DescriptionTerminal

Drive-to-drive linkXD2D

Not supported in DC/DC converter units

B11
2
3
4

A2

BGND3

Shield4

Drive-to-drive link termination switchD2D.TERMO
N

O
FF

RS485 connectionX485

CIO-01 module connection

B55
6
7
8

A6

BGND7

Shield8

Relay outputsXRO1, XRO2, XRO3

XRO1: Not in use
250 V AC / 30 V DC, 2 A

Norm. closedNC11

22
23
31
32

11
12
13
21

33

CommonCOM12

Norm. openNO13

XRO2: Fault (-1)1) (Energized = no fault)
250 V AC / 30 V DC, 2 A

Norm. closedNC21

CommonCOM22

Norm. openNO23

XRO3: Fan control (DC/DC converter
running, fan control on)
250 V AC / 30 V DC, 2 A

Norm. closedNC31

CommonCOM32

Norm. openNO33

Safe torque off input connectionXSTO

XSTO: IN1 and IN2 are connected toOUTat the factory. To enable start and
operation, IN1 and IN2 must be connected to OUT.

OUT11
2
3
4

SGND2

IN13

IN24

Safe torque off output connection (to inverter modules)XSTO OUT

XSTO OUT: Not in use

IN155
6
7
8

SGND6

IN27

SGND8
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DescriptionTerminal

Digital inputsXDI

Temp fault1) (0 = overtemperature)DI11

5
6
7

1
2
3
4

Not in use by defaultDI22

Not in use by defaultDI33

Not in use by defaultDI44

Not in use by defaultDI55

Not in use by defaultDI66

Not in use by default. DIIL is connected to XD24:5 at the factory.DIIL7

Digital input/outputsXDIO

Not in use by defaultDIO111
2
3
4

Not in use by defaultDIO22

Digital input/output groundDIOGND3

Digital input/output groundDIOGND4

Auxiliary voltage outputXD24

+24 V DC 200 mA2)+24VD55
6
7
8

Digital input groundDICOM6

+24 V DC 200 mA2)+24VD7

Digital input/output groundDIOGND8

Ground selection switch. Determines whether DICOM is separated from
DIOGND (ie, common reference for digital inputs floats). ON: DICOM con-
nected to DIOGND. OFF: DICOM and DIOGND separate.

DICOM=DIOGNDO
N

O
FF

Analog inputs, reference voltage outputXAI

10 V DC, RL 1…10 kohm+VREF1

5
6
7

1
2
3
4

-10 V DC, RL 1…10 kohm-VREF2

GroundAGND3

Not in use by default. 0(2)…10 V, Rin > 200 kohm3)
AI1+4

AI1-5

Not in use by default. 0(4)…20 mA, Rin = 100 ohm4)
AI2+6

AI2-7

AI1 current/voltage selection switchAI1I U

AI2 current/voltage selection switchAI2I U

Analog outputsXAO

Zero1) 0…20 mA, RL < 500 ohm (not in use by default)
AO111

2
3
4

AGND2

Zero1) 0…20 mA, RL < 500 ohm (not in use by default)
AO23

AGND4

External power inputXPOW

24 V DC (±10%), 2 A
+24VI11

2
3
4

External power input.

Two supplies can be connected to the control unit for redundancy.

GND2

+24VI3

GND4
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DescriptionTerminal

Safety functions module connection. Not supported in DC/DC converter
units.X12

Control panel connectionX13

Memory unit connectionX205

1) Default useof the signal in the control program.Theuse canbe changedbyaparameter. Seealso thedelivery-specific
circuit diagrams.

2) Total load capacity of these outputs is 4.8 W (200 mA at 24 V) minus the power taken by DIO1 and DIO2.
3) Current [0(4)…20 mA, Rin = 100 ohm] or voltage [0(2)…10 V, Rin > 200 kohm] input selected by switch AI1. Change
of setting requires reboot of control unit.

4) Current [0(4)…20 mA, Rin = 100 ohm] or voltage [0(2)…10 V, Rin > 200 kohm] input selected by switch AI2. Change
of setting requires reboot of control unit.

Additional information on the connections

￭ Power supply for the control unit (XPOW)
Power to the control unit is supplied through terminal block XPOW.

Refer to the control unit connector data for the current and voltage ratings of the
power supply.

Connect an additional external power supply to the free +24 V and GND terminals of
the XPOW terminal block if:

• the control unitmust be kept operational during inputpowerbreaks, for example,
because of continuous fieldbus communication

• immediate restart is necessary after a power break (that is, no control unit
power-up delay is permitted).

￭ Digital interlock (DIIL)
Digital interlock input (DIIL) terminal is originally intended for interlock signals that
stop the drive/unit when necessary.

In the ACS880 primary control program, DIIL terminal is the source for the run enable
signal by default. The inverter unit or drive cannot start, or it stops when there is no
DIIL signal. In other control programs (and units), the default use of the DIIL terminal
varies. Refer to the firmware manual for more information.

Note: This input is not SIL or PL classified.

￭ Safe torque off (XSTO, XSTO OUT)
The XSTO input only acts as a true Safe torque off input on the inverter control unit.
De-energizing theSTO input terminals of other control units (supply, DC/DCconverter,
or brakeunit) stops theunit butdoesnot constitute aSIL/PL classified safety function.

￭ SDHCmemory card slot
The control unit has an on-board data logger that collects real-time data from the
power modules to help fault tracing and analysis. The data is stored onto the SDHC
memory card inserted into the SD CARD slot and can be analyzed by ABB service
personnel.
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Connector data
The wire size accepted by all screw terminals (for both stranded and solid wire) is 0.5
… 2.5 mm2 (22…12 AWG). Connector pitch is 5 mm.

The maximum tightening torque for screw terminals is 0.45 N·m (4 lbf·in).

24 V DC (±10%), 2 APower supply (XPOW)

External power input.

Two supplies can be connected to the BCU control unit for
redundancy.

250 V AC / 30 V DC, 2 ARelay outputs RO1…RO3
(XRO1…XRO3) Protected by varistors

Total load capacity of these outputs is 4.8 W (200 mA / 24 V)
minus the power taken by DIO1 and DIO2.

+24 V output (XD24:5 and XD24:7)

24 V logic levels: “0” < 5 V, “1” > 15 VDigital inputs DI1…DI6
(XDI:1…XDI:6) Rin: 2.0 kohm (DI1…DI5)

Input type: NPN/PNP (DI1…DI5), PNP (DI6)

Hardware filtering: 0.04 ms, digital filtering up to 8 ms

Imax: 15 mA (DI1…DI5), 5 mA (DI6)

24 V logic levels: "0" < 5 V, "1" > 15 VStart interlock input DIIL (XDI:7)

Rin: 2.0 kohm
Input type: NPN/PNP

Hardware filtering: 0.04 ms, digital filtering up to 8 ms

As inputs: 24 V logic levels: "0" < 5 V, "1" > 15 V. Rin: 2.0 kohm.
Filtering: 1 ms.

Digital inputs/outputs DIO1 and DIO2
(XDIO:1 and XDIO:2)

Asoutputs: Total output current from+24VD is limited to200mAInput/output mode selection by
parameters.

RL

DIOx

DIOGND

+24VD
DIO1 can be configured as a frequency
input (0…16 kHz with hardware
filtering of 4 microseconds) for 24 V
level square wave signal (sinusoidal or
other wave form cannot be used).

In somecontrol programs,DIO2 canbe
configured as a 24 V level square wave
frequency output. Refer to the
firmware manual, parameter group 11.

10 V ±1% and -10 V ±1%, Rload 1…10 kohmReference voltage for analog inputs
+VREF and -VREF (XAI:1 and XAI:2) Maximum output current: 10 mA

Current input: -20…20 mA, Rin = 100 ohmAnalog inputs AI1 and AI2
(XAI:4 … XAI:7). Voltage input: -10…10 V, Rin > 200 kohm
Current/voltage input mode selection
by switches

Differential inputs, common mode range ±30 V

Sampling interval per channel: 0.25 ms

Hardware filtering: 0.25 ms

Resolution: 11 bit + sign bit

Inaccuracy: 1% of full scale range

0…20 mA, Rload < 500 ohmAnalog outputs AO1 and AO2 (XAO)

Frequency range: 0…500 Hz

Resolution: 11 bit + sign bit

Inaccuracy: 2% of full scale range
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Physical layer: RS-485XD2D connector

Transmission rate: 8 Mbit/s

Cable type: Shielded twisted-pair cable with a twisted pair for
data and a wire or another pair for signal ground (nominal
impedance 100 … 165 ohm, for example Belden 9842)

Maximum length of link: 50 m (164 ft)

Termination by switch

Physical layer: RS-485RS-485 connection (X485)

Cable type: Shielded twisted-pair cable with a twisted pair for
data and a wire or another pair for signal ground (nominal
impedance 100 … 165 ohm, for example Belden 9842)

Maximum length of link: 50 m (164 ft)

Input voltage range: -3…30 V DCSafe torque off connection (XSTO)

Logic levels: "0" < 5 V, "1" > 17 V.

Note:Both circuitsmustbe closed to enable start andoperation
(IN1 and IN2 must be connected to OUT). This applies to all
control units (including drive, inverter, supply, brake, DC/DC
converter etc. control units), but SIL/PL classified Safe torque
off functionality is only achieved through the XSTO connector
of the drive/inverter control unit.
Current consumption: 66 mA (continuous) per STO channel per
drive/inverter module

EMC (immunity) according to IEC 61326-3-1 and IEC 61800-5-2

To STO connector of inverter module.Safe torque off output (XSTO OUT)

Connector: RJ-45Control panel connection (X13)

Cable length < 100 m (328 ft)

Connector: RJ-45Ethernet connection (XETH)

This connection is not supported by the firmware

Memory card type: SDHCSDHCmemory card slot (SD CARD)

Maximummemory size: 4 GB

Real-time clock battery type: BR2032Battery

The terminals of the control unit fulfill the Protective Extra Low Voltage (PELV) requirements. The PELV
requirements of a relay output are not fulfilled if a voltage higher than 48 V is connected to the relay
output.
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￭ BCU ground isolation diagram

XPOW
+24VI 1
GND 2
+24VI 3
GND 4

XAI
+VREF 1
-VREF 2
AGND 3
AI1+ 4
AI1- 5
AI2+ 6
AI2- 7

XAO
AO1 1

AGND 2
AO2 3

AGND 4
XD2D

B 1
A 2

BGND 3
SHIELD 4

XRO1, XRO2, XRO3
NC 11

COM 12
NO 13
NC 21

COM 22
NO 23
NC 31

COM 32
NO 33

XD24
+24VD 5
DICOM 6
+24VD 7

DIOGND 8
XDIO

DIO1 1
DIO2 2

DIOGND 3
DIOGND 4

XDI
DI1 1
DI2 2
DI3 3
DI4 4
DI5 5
DI6 6
DIIL 7

XSTO
OUT 1

SGND 2
IN1 3
IN2 4

XSTO OUT
IN1 5

SGND 6
IN2 7

SGND 8

*

**

*Ground selector (DICOM=DIOGND) settings

DICOM=DIOGND: ON

All digital inputs share a common ground (DICOM connected to DIOGND). This is the default setting.

DICOM=DIOGND: OFF

Groundofdigital inputsDI1…DI5andDIIL (DICOM) is isolated fromDIOsignal ground (DIOGND). Isolation
voltage 50 V.

**The maximum common mode voltage between each AI input and AGND is +30 V
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Installation checklist

Contents of this chapter
This chapter contains a checklist for the mechanical and electrical installation of the
drive.

Checklist

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

WARNING Do the steps in Electrical safety precautions (page 59) before
you start the work.

Examine themechanical and electrical installation of the drive before start-up. Do the
tasks in the checklist together with a second person.

Make sure that …

Theambient operating conditionsmeet thedrive ambient conditions specification andenclosure
rating (IP code).

The supply voltagematches the nominal input voltage of the drive. Refer to the type designation
label.

The insulation resistanceof the inputpower cable,motor cable, andmotor ismeasuredaccording
to local regulations and the manuals of the drive.

The drive cabinet is attached to the floor, and if it is necessary due to vibration etc., also by its
top to the wall or roof.

8
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Make sure that …

If the drive is connected to a network other than a symmetrically grounded TN-S system: You
havedoneall the requiredmodifications (for example, youmayneed todisconnect theEMC filter
or ground-to-phase varistor). Refer to the electrical installation instructions in the supply unit
manual.

There is an adequately sized protective earth (ground) conductor(s) between the drive and the
switchboard, the conductor is connected to correct terminal, and the terminal is tightened to
the correct torque.

Grounding is measured according to the regulations.

There is an adequately sized protective earth (ground) conductor between the energy storage
and the DC/DC-converter, the conductor is connected to the correct terminal, and the terminal
is tightened to the correct torque. Proper grounding is measured according to the regulations.

Theenergy storagecable is connected to thecorrect terminalsof theDC/DC-converter andenergy
storage, and the terminals are tightened to the correct torque.

The energy storage is equipped with fuses for protecting the energy storage cable in a cable
short-circuit situation.

The energy storage is equipped with a disconnecting device.

The input power cable is connected to the correct terminals, the phase order is correct, and the
terminals are tightened to the correct torque.

There is an adequately sized protective earth (ground) conductor between the motor and the
drive. The conductor is connected to the correct terminal, and the terminal is tightened to the
correct torque.

Grounding has also been measured according to the regulations.

Themotor cable is connected to thecorrect terminals, thephaseorder is correct, and the terminals
are tightened to the correct torque.

The motor cable is routed away from other cables.

No power factor compensation capacitors are connected to the motor cable.

If an external brake resistor is connected to the drive: There is an adequately sized protective
earth (ground) conductor between thebrake resistor and thedrive, and the conductor is connec-
ted to the correct terminal, and the terminals are tightened to the correct torque. Grounding
has also been measured according to the regulations.

If an external brake resistor is connected to the drive: The brake resistor cable is connected to
the correct terminals, and the terminals are tightened to the correct torque.

If an external brake resistor is connected to the drive: The brake resistor cable is routed away
from other cables.

The control cables are connected to the correct terminals, and the terminals are tightened to
the correct torque.

The voltage setting of the auxiliary voltage transformers (if any) is correct. Refer to the electrical
installation instructions.

If a drive bypass connectionwill be used: The direct-on-line contactor of themotor and the drive
output contactor are either mechanically and/or electrically interlocked, that is, they cannot be
closed at the same time. A thermal overload devicemust be used for protectionwhen bypassing
the drive. Refer to local codes and regulations.

There are no tools, foreign objects, or dust from drilling inside the drive.

The terminal box cover of themotor is in place. Cabinet shrouds are in place anddoors are closed.

The motor and the driven equipment are ready for power-up.

The coolant connections between cubicles (if any) and to the cooling circuit are tight.

If thedrive is equippedwitha coolingunit:Makesure that themechanical andelectrical installation
of the cooling unit is completed. Refer to the cooling unit documentation.
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Start-up

Contents of this chapter
This chapter describes the start-up procedure of the converter unit. The personswho
do thestart-upproceduremust knowtheenergy storagesystem, theDC/DC-converter
control program and the operation principle of the DC/DC-converter.

The default device designations are given in square brackets, for example, [Q11]. The
same device designations are also used in the delivery-specific circuit diagrams.

Refer to the delivery-specific circuit diagrams when you do the start-up procedure.

Beforeyoustart, connectacontrolpanel to theDC/DC-converterunit. ABB recommends
that you also have a PCwith a drive commissioning tool (Drive Composer) connected.
For informationon the useof the control panel, refer toACS-AP-I, -S, -WandACH-AP-H,
-WAssistant controlpanelsuser'smanual (3AUA0000085685 [English]). For information
on the use of the Drive Composer PC tool, refer to Drive Composer start-up and
maintenance PC tool user's manual (3AUA0000094606 [English]).

9
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Start-up procedure

Tasks

Safety

WARNING Obey the safety instructions of the drive. If you ignore them, injury or death,
or damage to the equipment can occur. If you are not a qualified electrical professional,
do not do electrical installation, commissioning or maintenance work.

Checks/Settings with no voltage connected

Make sure that it is safe to start the work. Do the steps in section Electrical safety precau-
tions (page 59).

Make sure that the disconnector of the supply transformer is locked into the open position and
that voltage cannot be connected to the drive accidentally.

Make sure that all external auxiliary circuits are de-energized and disconnected. See the start-
up instructions in the supply unit hardware manual.

Make sure that the supply unit is de-energized, and the drive system is isolated from the supply
network.

DC/DC-converter with the DC switch-disconnector [Q11] (option +F286): Make sure that the DC
switch-disconnector [Q11] and the DC/DC-converter charging switch [Q10] are open and locked.

Make sure that the energy storagedisconnectingdevice (customeror system integrator-installed
device) is locked into the open position.

Make sure that the mechanical and electrical installation of the converter unit is completed and
inspected. Refer to the installation checklist.

Make sure that the drive is ready for the converter unit power up:

• The supply and inverter units have been installed according to the instructions given in their
hardware manuals.

• The supply unit has been started up according to the instructions given in the applicable
supply unit manual.

• The inverter units have been started up according to the instructions given in the hardware
manual and applicable firmware manual.

If the drive or some of the converter units were stored for more than one year: Reform the elec-
trolytic DC capacitors in the DC bus of the drive. Refer to Capacitor reforming instructions
(3BFE64059629 [English]).

Close the auxiliary voltage circuit breakers of the converter unit [F21, F22]. Close also other circuit
breakers of the converter auxiliary circuits: cabinet fans [F115] and BAMU voltage/current
measurement [F7] if present and the auxiliary voltage switch of the drive supply unit. Refer to
the circuit diagrams delivered with the converter unit.

Starting and checking the cooling system

Fill up and bleed the internal cooling circuit. Start the cooling unit up. See Filling up and bleeding
the internal cooling circuit (page 150).

Check the cooling system for leaks. Make sure that cooling circuit joints at the shipping split
joining cubicles are tight and that all drain valves have been closed.

Make sure that the coolant can flow freely in all cubicles.

Close the cabinet doors.

Connecting voltage to the drive and converter control unit

Connect main AC voltage to the input terminals of the drive supply unit: Close the disconnector
of the supply transformer.
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Tasks

WARNING When you connect voltage to the supply unit, the DC busbars and the con-
verters connected to the DC bus will become energized.

WARNING Converter units with a DC switch-disconnector: Some types of converter
modules can be energized through a charging circuit even if the DC switch-disconnector
is open or the DC fuses are removed.
Converter units without a DC switch-disconnector: If the converter unit only has DC fuses
without a switch fuse, all the converter unitswith theDC fuses in positionwill be energized
when themain breaker/contactor closes. To prevent this, remove the fuses from the con-
verter unitswhich are to remainde-energizedbefore you connect the voltage.Donot install
or remove DC fuses when the main breaker/contactor of the supply unit is closed (DC
busbars are energized).

If the drive is equipped with a main switch-disconnector (option +F253): Close the main discon-
necting device of the drive system.

Close the auxiliary voltage switch [Q21] of the drive supply unit. The converter control unit will
be powered.

Do not close the main circuit breaker [Q1] (option +F255) or the main contactor [Q2] (option
+F250) of the drive supply unit! You must not energize the drive DC bus at this time.

Setting the parameters

Set the DC/DC-converter parameters. Refer to chapter Start-up in DC/DC-converter control
program firmware manual (3AXD50000024671 [English]).

Charging the DC/DC-converter and connecting voltage to the converter

Make sure that the energy storage disconnecting device is open.

WARNING Always keep the energy storage disconnected from DC/DC-converter until
the DC/DC-converter is charged.

Start the supply unit and close the main contactor [Q2] (option +F250) or the main circuit
breaker [Q1] (option +F255) of the drive supply unit.

Power up and charge the DC/DC-converter:

DC/DC-converter with the DC switch-disconnector [Q11] (option +F286):

1. Close the DC/DC-converter charging switch [Q10.x]. To complete the charging, wait a few
seconds until the Charged [P11] light illuminates. The DC/DC-converter disconnected indic-
ator light [P12.x] goes off.

2. After the Charging OK indicator light [P11.x] comes on, close the DC switch-disconnector
[Q11].

3. Open the DC/DC-converter charging switch [Q10.x].

Note: The charging switch must be open before you can start the DC/DC-converter.
DC/DC-converter without DC switch-disconnector (without option +F286):

1. Start the supply unit and close the main contactor [Q2] (option +F250) or the main breaker
[Q1] (option +F255) of the drive supply unit. The DC/DC-converter is energized and gets
charged.

Connecting the energy storage to the DC/DC-converter

Set parameter 120.12 Run enable 1 to Off. This makes sure that the DC/DC-converter does not
start automatically or unexpectedly after you connect the energy storage.

Set the control panel to local control mode with the Loc/Rem key.

Make sure that the energy storage voltage is less than the drive DC bus voltage.

WARNING Donot close theenergy storagedisconnectingdevice if theDC/DC-converter
is not connected to the drive DC bus or not ready to use.

Close the energy storagedisconnectingdevice. The loaddisconnected indicator [P13.x] goesoff.

Close the energy storage protective circuit breaker (customer or system integrator-installed
device).
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Tasks

Testing the DC/DC-converter operation

Set parameter 120.12 Run enable 1 to On.

Set parameter 122.01 User Power ref to 0 A.

Set current limits to low values, for example,

• 130.119 Minimum current to -50 A.
• 130.120 Maximum current to 50 A.

Push the Start key on the control panel to start the converter. After start, increase slowly the
value of parameter 122.01 User Power ref.

Check the following signals:

• 102.01 DC voltage
• 102.02 ES voltage used
• 102.08 Total current
• 102.11 Modulation index %
• 130.101 DDC limit word 1.

Press the Stop key on the control panel to stop the converter.
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Maintenance

Contents of this chapter
This chapter containsmaintenance instructions and informationonstatus indications.

Maintenance intervals
The tables show themaintenance tasks that can be done by the end user. For the ABB
Service offering, contact your local ABB Service representative
(new.abb.com/contact-centers).

￭ Description of symbols

DescriptionAction

Inspection (visual inspection and maintenance action if needed)I

Performance of on/off-site work (commissioning, tests, measurements or other work)P

ReplacementR

10
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￭ Recommended maintenance intervals after start-up

Recommended annual actions by the user

Connections and environment

PQuality of supply voltage

Spare parts

ISpare parts

PDC circuit capacitors reforming, spare modules and spare capacitors

Inspections by user

ITightness of terminals

IDustiness, corrosion and temperature

ICooling liquid pipe connections

PCoolant antifreeze concentration

Other

IABB-SACE Air circuit breaker maintenance

IABB Contactors maintenance

Recommended every 2nd year actions by the user

PInspection of expansion tank air pressure

IExternal circuit of main heat exchanger (temperature/flow/pressure)

Years from start-upItem

21181512963

Coolant

RRRCoolant draining and refill

Liquid cooling circuit

Refer to ACS880-1007LC liquid cooling unit user's manual
(3AXD50000129607 [English])

ABB cooling unit

Cabinet fans

RRCooling fans, 230 VAC
50/60 Hz

RRRCooling fans, 24 VDC

RRCIO module for fan control
(230 VAC and 24 VDC)

RRRCooling fans, 115 VAC
50/60 Hz

I/RRI/RCIO module for fan control
(115 VAC)1)

Internal cooling fan for circuit boards

RRR7i module fan 24 VDC

Aging

RRUCUcontrol unit battery (Real-
time clock)

RRRBCUcontrol unit battery (Real-
time clock)
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Years from start-upItem

21181512963

RRControl panel battery (Real-
time clock)

RCabinet auxiliary power sup-
plies2)

RRRBuffer module 24 VDC +F276
Ride through function

1) Replace CIOmodule or reset fan counters. Refer to CIO-01 I/Omodule for distributed I/Obus control user’smanual
(3AXD50000126880 [English]).

2) Check amount of auxiliary power supplies and buffer modules from cabinet or manufactured bill of materials.

Note:

• The maintenance and component replacement intervals are valid when the
equipment operates within the specified ratings and ambient conditions. ABB
recommends annual drive inspections.

• Long-term operation near the specified maximum ratings or ambient conditions
may require shorter maintenance intervals for certain components. Contact your
local ABB Service representative for additional maintenance recommendations.

Maintenance timers and counters
The control program hasmaintenance timers and counters that can be configured to
generate a warning when a pre-defined limit is reached. Each timer/counter can be
set to monitor any parameter. This feature is especially useful as a service reminder.
For more information, refer to the firmware manual.

Cabinet

￭ Cleaning the interior of the cabinet

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

NOTICE Use an antistatic wrist strap and a vacuum cleaner with an antistatic hose
andnozzle. Anormal vacuumcleaner creates staticdischargeswhich cancausedamage
to circuit boards.

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Open the cabinet door.

3. Clean the interior of the cabinet. Use a vacuum cleaner and a soft brush.

4. Clean the air inlets of the fans and air outlets of the modules (top).

5. Clean the air inlet gratings (if any) on the door.

6. Close the door.
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￭ Cleaning the exterior

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Clean the exterior. Use:
• vacuum cleaner with an antistatic hose and nozzle
• soft brush
• dry or damp (not wet) cleaning cloth. Moisten with clean water, or mild

detergent (pH 5…9 for metal, pH 5…7 for plastic).

NOTICE Donot use toomuchwater, a hose, or steamto clean thedrive.Moisture
can go into the drive and cause damage.

Disconnecting the DC/DC-converter

￭ Disconnecting the DC/DC-converter from the energy storage

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

This procedure tells you how to disconnect the DC/DC-converter from the energy
storage.

1. Set the control panel to local mode with the Loc/Rem key.

2. Push the Stop key on the control panel.

3. Set parameter 120.19 Enable start signal to value Off. This prevents an accidental
start of the unit.

4. Open the energy storage protective circuit breaker.

5. Open the energy storage disconnecting device. Lock out and tag out.

Note: The load disconnected indicator light [P13.x] is onwhen the energy storage
disconnecting device is open.

6. If it is necessary to disconnect the DC/DC-converter from the drive system, and
the converter has a DC switch-disconnector [Q11], continue with step 2 of the
procedure in section Disconnecting the DC/DC-converter from the drive system
with the DC switch-disconnector (page 105).
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￭ Disconnecting the DC/DC-converter from the drive system with the
DC switch-disconnector

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

This procedure tells you how to disconnect the DC/DC-converter from the energy
storageand thedrive systemwith theoptionalDCswitch-disconnector (option+F286).

1. Do the steps in section Disconnecting the DC/DC-converter from the energy
storage (page 104).

2. DriveswithDC switch-disconnector [Q11]: Open theDCswitch-disconnector [Q11]
(option +F286). Lock out and tag out.

Note: The DC/DC-converter disconnected indicator light [P12.x] is on when the
DC switch-disconnector [Q11] is open.

3. If it is necessary todowork inside theDC/DC-converter unit, stop thedrive system
and isolate it from themain and auxiliary power supplies. Do the steps in section
Electrical safety precautions (page 59).

Connecting the DC/DC-converter

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

This procedure tells you how to connect the DC/DC-converter to the energy storage
and the drive system.

1. Make sure that the work is completed and there are no tools inside the drive.

2. Close the cabinet doors.

3. Connect the DC/DC-converter and energy storage. Refer to these instructions in
chapter Start-up:
• Connecting voltage to the drive and converter control unit (page 98)
• Charging the DC/DC-converter and connecting voltage to the

converter (page 99)
• Connecting the energy storage to the DC/DC-converter (page 99).

4. Set the control panel to local mode with the Loc/Rem key.

5. Set parameter 120.19 Enable start signal to value On.

6. Push the Start key on the control panel.
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Fuses

￭ Checking and replacing the fuses – frame R7i

Replacing a converter fuse

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

WARNING Donot removeor install a fusewhen thedriveDCbus is energized.
If you do, serious injury or death, or damage to the equipment can occur.

Replace a blown fuse with a new one of the same type as follows. For tables of
recommended fuses, see the technical data.

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Open the cubicle door.

3. Remove the converter fuse cover.
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4. Loosen the two nuts on the studs attached to the fuse. Slide the fuse block out.

5. Remove the studs, nuts and washers from the fuse and install them to the new
fuse. Make sure that you install the washers in the original order.

6. Torque the nuts as follows:
Bussmann fuses: 50 N·m (37 lbf·ft)•

• Other: Refer to the fuse manufacturer's instructions.

7. Install the converter fuse cover.

Replacing an output fuse

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

WARNING Donot removeor install a fusewhen thedriveDCbus is energized.
If you do, serious injury or death, or damage to the equipment can occur.

Replace a blown fuse with a new one of the same type as follows. For tables of
recommended fuses, see the technical data.

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Open the cubicle door.
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3. Remove the screws that hold the swing-out frame closed. Then open the frame.

4. Loosen the two nuts on the studs attached to the fuse. Slide the fuse block out.

5. Remove the studs, nuts and washers from the fuse and install them to the new
fuse. Make sure that you install the washers in the original order.
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6. Torque the nuts as follows:
Bussmann fuses: 50 N·m (37 lbf·ft)•

• Other: Refer to the fuse manufacturer's instructions.

7. Close the swing-out frame and install the screws.

￭ Checking and replacing the fuses – frame 2×R7i in one cubicle

Replacing a converter fuse (without DC switch-disconnector)

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

WARNING Donot removeor install a fusewhen thedriveDCbus is energized.
If you do, serious injury or death, or damage to the equipment can occur.

There are two converter fuses at the top of the cubicle.

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Open the cubicle door.

3. Remove the control board plate.

4. Remove the inner shroud.
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5. Loosen the two nuts on the studs attached to the fuse. Slide the fuse block out.

6. Remove the studs, nuts and washers from the fuse and install them to the new
fuse. Make sure that you install the washers in the original order.

7. Insert the new fuse into its slot.

8. Torque the nuts as follows:
Bussmann fuses: 50 N·m (37 lbf·ft)•

• Other: Refer to the fuse manufacturer's instructions.

9. Install the inner shroud.

10. Install the control board plate.

Replacing a converter fuse (with DC switch-disconnector)

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

WARNING Donot removeor install a fusewhen thedriveDCbus is energized.
If you do, serious injury or death, or damage to the equipment can occur.

There are two converter fuses at the top of the cubicle.
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1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Open the cubicle door.

3. Remove the shroud.

4. Remove the charging control board.

5. Loosen the two nuts on the studs attached to the fuse. Slide the fuse block out.

6. Remove the studs, nuts and washers from the fuse and install them to the new
fuse. Make sure that you install the washers in the original order.
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7. Insert the new fuse into its slot.

8. Torque the nuts as follows:
Bussmann fuses: 50 N·m (37 lbf·ft)•

• Other: Refer to the fuse manufacturer's instructions.

9. Install the charging control board.

10. Install the shroud.

Replacing an output fuse

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

WARNING Donot removeor install a fusewhen thedriveDCbus is energized.
If you do, serious injury or death, or damage to the equipment can occur.

There is one output fuse at the bottom of the cubicle.

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Open the cubicle door.

3. Remove the module frame support beam.

4. Remove the fuse covers.

5. Close the inlet and outlet valves of the cubicle.

6. Put the drain hoses into a container. Open the drain valves. This will drain all the
equipment in the cubicle.

7. After the coolant is drained, disconnect the three coolant pipes at the bottom of
the cubicle.

8. Loosen the two nuts on the studs attached to the fuse. Slide the fuse block out.
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9. Remove the studs, nuts and washers from the fuse and install them to the new
fuse. Make sure that you install the washers in the original order.

10. Insert the new fuse into its slot.

11. Torque the nuts as follows:
Bussmann fuses: 50 N·m (37 lbf·ft)•

• Other: Refer to the fuse manufacturer's instructions.

12. Connect the coolant pipes. Tighten to 20 N·m (14.75 lbf·ft).

13. Fill up the cooling system. For instructions, see section Filling up and bleeding
the internal cooling circuit (page 150).

14. Install the fuse covers.

15. Install the module frame support beam.

￭ Checking and replacing the fuses – frame R8i

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

WARNING Donot removeor install a fusewhen thedriveDCbus is energized.
If you do, serious injury or death, or damage to the equipment can occur.

The DC/DC-converter unit has two sets of fuses: output fuses on the energy storage
side and fuses on the DC bus side.

For the location of the fuses, see the figures:

• The converter fuses [F11.x] on thedriveDCbus side aremarkedwith a in the figure.

• Theoutput fuses [F13.x] on the energy storage side aremarkedwithb in the figure.

a
a

b b

Converter unit with a DC switch-disconnector Converter unit without a DC switch-disconnector

Replace a blown fuse with a new one of the same type as follows. For tables of
recommended fuses, see the technical data.
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1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Open the cubicle door.

3. Remove the screws of the shroud in the upper part of the cubicle. Remove the
shrouds.

4. Loosen the nuts of the headless screws of the fuses so that you can slide out the
fuse blocks. Make note of the order of the washers on the screws.

5. Remove the screws, nuts and washers from the old fuses and attach them to the
new fuses. Make sure to keep the washers in the original order.

6. Insert the new fuses into their slots in the cubicle.

7. Tighten the nuts to torque as follows:
• Bussmann fuses: 50 N·m (37 lbf·ft)
• Other: Refer to the fuse manufacturer's instructions.

8. Install the shrouds.

3

4

Fans
The lifespan of the cooling fans of the drive depends on running time, ambient
temperature and dust concentration. Refer to the firmware manual for the actual
signal which indicates the running time of the cooling fan. Reset the running time
signal after fan replacement. If themaintenance interval requires it, change theCIO-01
module. Refer also to CIO-01 I/O module and distributed I/O bus user's manual
(3AXD50000126880 [English]).
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Replacement fans are available from ABB. Do not use other than ABB-specified spare
parts.

￭ Frame R7i cabinet fan replacement

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

CAUTION Use the requiredpersonal protective equipment.Wear protective
gloves and long sleeves. Some parts have sharp edges.

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Open the cubicle door.

3. Disconnect the fan wiring.

4. Remove the six screws that attach the fan assembly to the heat exchanger. Then
remove the fan assembly from the cabinet.
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5. Remove the screws (a) that hold the finger guard (b) and fan (c) to the fan
mounting plate (d).

a

c

d

b

6. Assemble the fan assembly with a new fan. The airflow direction of the fan must
be up.

7. Install the fan assembly into the cubicle

8. Connect the fan wiring.

￭ Frame R7i – internal module fan replacement

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.
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CAUTION Use the requiredpersonal protective equipment.Wear protective
gloves and long sleeves. Some parts have sharp edges.

NOTICE Use an antistatic wrist strap when you handle printed circuit boards. Do
not touch theboardsunnecessarily. Theboardsare sensitive toelectrostatic discharge.

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Detach and move aside the wiring in front of the module.

3. Remove the four screws that hold the faceplate of the module. Remove the
faceplate.

4. Remove the two screws that attach the circuit board holder to themodule frame.

5. Carefully pull the circuit boardholder outwarduntil youhave access to the cooling
fan at the bottom of the holder. Detach the wiring coming to the circuit boards
if necessary.

6. Disconnect the wiring of the fan.

7. Remove the two screws that hold the fan. Remove the fan.

8. Install a new fan in reverse order to the above. Note that the direction of airflow
is up.

4

3

3

Circuit board holder
viewed from left

7
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￭ Frame 2×R7i in one cubicle fan replacement

Top fan replacement (without DC switch-disconnector)

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

CAUTION Use the requiredpersonal protective equipment.Wear protective
gloves and long sleeves. Some parts have sharp edges.

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Remove the control board plate.

3. Remove the inner shroud.

4. Disconnect the fan wiring.
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5. Remove the two front screws that hold the fan. Loosen the other two screws. Pull
the fan outwards to separate it from the housing.

6. To install a new fan, reverse the instructions. Note the direction of airflow.

Top fan replacement (with DC switch-disconnector)

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Remove the shroud.

3. Remove the charging control board.
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4. Remove the charging switch plate.

5. Disconnect the fan wiring.

6. Remove the two front screws that hold the fan. Loosen the other two screws. Pull
the fan outwards to separate it from the housing.

7. To install a new fan, reverse the instructions. Note the direction of airflow.
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Bottom fan replacement

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

CAUTION Use the requiredpersonal protective equipment.Wear protective
gloves and long sleeves. Some parts have sharp edges.

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Remove the BAMUmeasurement unit.

3. Remove the heat exchanger plates.
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4. Remove the air guide.

5. If more space is necessary:
A. Close the inlet and outlet valves of the cubicle.
B. Put the drain hoses into a container. Open the drain valves. This will drain all

the equipment in the cubicle.
C. After the coolant is drained, disconnect the coolant pipes from the heat

exchanger.
D. Loosen the two screws that hold the heat exchanger support.
E. Carefully pull out the heat exchanger.

6. Disconnect the fan wiring.
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7. Remove the screws that hold the fan. Pull the fan outwards to separate it from
the housing.

8. To install a new fan, reverse the instructions. Note the direction of airflow.

￭ Frame R8i fan replacement

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

CAUTION Use the requiredpersonal protective equipment.Wear protective
gloves and long sleeves. Some parts have sharp edges.

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Open the door.

3. Remove any shrouding in front of the cooling fan (option +C121).

4. Disconnect the fan wiring. Remove the CIO module.

5. Remove the two retaining screws (a).

6. Pull the fan outwards to separate it from the heat exchanger housing.

7. Install new fan in reverse order. Align the guide pins (b) at the rear of the fan
cowling with the slots (c) in the module bottom guide, then install the retaining
screws (a).
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Assembling the service platform
The service platform is included in the cabinet delivery. Use the platform when you
removeor install powermodulesof a liquid-cooleddrive. Use theplatformwithmodule
sizes R7i, R8i, andD8T.Measure the required height of theplatformahead to assemble
the platform correctly.

1. Choose a slideplate according to thewidthof the frame. Attach the twohorizontal
supports to the slide plate (6 × counter nuts for each horizontal support for 500
mmwide and 10 × counter nuts for 700 mmwide slide plate). Tighten to 5 N·m /
44.3 lbf·in.

2. Attach the two side supports to the slide plate (3 × counter nuts for each side
support, torque: 5 N·m / 44.3 lbf·in).

21
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3. Attach the support legs to the side supports (5 ×M6 self-tapping screws for each
leg, torque: 5 N·m / 44.3 lbf·in).

4. Attach a horizontal support beam between the support legs (8 × M6 self-tapping
screws). Make sure that the guide pins are correctly inserted in the holes of the
support leg. Tighten the screws to torque (5 N·m / 44.3 lbf·in).

43
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5. Slide braces over the support legs. Adjust the height of the support leg + brace
according to the total height required for the service platform. Attach the braces
to the legs (4 ×M6 self-tapping screws for each brace, torque: 5 N·m / 44.3 lbf·in).
Important: The brace must go long enough over the support leg. Refer to detail
5a.

6. If the total height of the support legs+braces is less than the total height required,
attach additional support legs to the braces. Attach the additional legs on the
braces (4 × M6 self-tapping screws for each additional leg, torque: 5 N·m /
44.3 lbf·in). When using additional support legs, attach an additional support
beam between the support legs at a suitable height.

65

5a

7. Attach the assembled service platform to the frame from the side supports (6 ×
M6 self-tapping screws, torque: 5 N·m / 44.3 lbf·in).

7
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Converter module

￭ Frame R7i and 2×R7i in two cubicles converter module

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

WARNING If screws or other items fall inside the drive or module, find and
remove them. Unwanted items inside the drive can cause a short-circuit or arc
blast when the drive is energized.

CAUTION Use the requiredpersonal protective equipment.Wear protective
gloves and long sleeves. Some parts have sharp edges.

CAUTION Stop the pumps and drain the coolant before you dowork on the
liquid cooling system. There is high-pressure hot coolant (6 bar, max. 50 °C) in
the cooling circuit when it is in operation.

Note: You can replace a module that does not have option +E205 with a module that
has option +E205 (for example, if you have a spare part module with option +E205).
For DC/DC-converter units with parallel-connected R7i modules, the modules must
not have option +E205.

Removing the module

Remove the module as follows:

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Open the cubicle door.

3. Remove the support beam in front of the module.
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4. Disconnect the power and control cables from the module.

5. Close the inlet and outlet valves of the cubicle.

6. Put the drain hoses into a container. Open the drain valves. This will drain all the
equipment in the cubicle.

7. After the coolant is drained, disconnect the coolant pipes from the module.

8. Assemble and install the service platform included in thedelivery. Instructions are
included in the platform kit.

9. Position the service platform in front of the cabinet and below the module.

10. Attach a lifting device to the module. Tighten the lifting slings.

11. Remove the screws that attach the module to the cabinet frame.

12. Pull out themodule carefully andposition it on the service platform. Keep constant
tension on the lifting slings.
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Installing the module

Install the module as follows:

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Make sure that the service platform is attached to the cabinet.

3. Attach a lifting device to the module and lift it onto the service platform. Keep
constant tension on the lifting slings.

4. Push the module carefully into its bay.

5. Install the module retaining screws and torque them to 5 N·m (3.6 lbf·ft).

6. Connect the coolant pipes to the module. Tighten to 20 N·m (14.75 lbf·ft).

7. Connect the power and control cables to the module.

8. Fill up the cooling system. For instructions, see section Filling up and bleeding
the internal cooling circuit (page 150).

9. Install the support beam in front of the module.
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10. Close the cubicle door.

￭ Frame 2×R7i in one cubicle converter module

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

WARNING If screws or other items fall inside the drive or module, find and
remove them. Unwanted items inside the drive can cause a short-circuit or arc
blast when the drive is energized.

CAUTION Use the requiredpersonal protective equipment.Wear protective
gloves and long sleeves. Some parts have sharp edges.

CAUTION Stop the pumps and drain the coolant before you dowork on the
liquid cooling system. There is high-pressure hot coolant (6 bar, max. 50 °C) in
the cooling circuit when it is in operation.

Removing the module

Remove the module as follows:

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Open the cubicle door.

3. Disconnect the power and control cables from the module.

4. Close the inlet and outlet valves of the cubicle.

5. Put the drain hoses into a container. Open the drain valves. This will drain all the
equipment in the cubicle.
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6. After the coolant is drained, disconnect the coolant pipes from the module.

7. Remove the pipe support plate.

8. Assemble and install the service platform included in thedelivery. Instructions are
included in the platform kit.

9. Attach a lifting device to the module. Tighten the lifting slings.

10. Remove the screws that attach the module to the cabinet frame.

11. Pull out themodule andposition it carefully on theplatform.Keepconstant tension
on the lifting slings.
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Installing the module

Install the module as follows:

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Make sure that the service platform is attached to the cabinet.

3. Attach a lifting device to the module and lift it onto the service platform. Keep
constant tension on the lifting slings.

4. Push the module carefully into its bay.
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5. Install the module retaining screws and torque them to 5 N·m (3.6 lbf·ft).

6. Install the pipe support plate.

7. Connect the coolant pipes to the module. Tighten to 20 N·m (14.75 lbf·ft).

8. Connect the power and control cables to the module.

9. Fill up the cooling system. For instructions, see section Filling up and bleeding
the internal cooling circuit (page 150).

10. Close the cubicle door.
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￭ Frame R8i converter module

Replacing an R8i converter module

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

WARNING If screws or other items fall inside the drive or module, find and
remove them. Unwanted items inside the drive can cause a short-circuit or arc
blast when the drive is energized.

WARNING The module is heavy. Reserve two persons, hoist and a suitable
platform for the replacementprocedure. Keep themodule fastened to thehoist
toprevent themodule from falling. For informationona liftingdevice available
fromABB, refer to Convertermodule lifting device for drive cabinets hardware
manual (3AXD50000210268 [English]).

CAUTION Use the requiredpersonal protective equipment.Wear protective
gloves and long sleeves. Some parts have sharp edges.

CAUTION Stop the pumps and drain the coolant before you dowork on the
liquid cooling system. There is high-pressure hot coolant (6 bar, max. 50 °C) in
the cooling circuit when it is in operation.

NOTICE Make sure that the replacement module has exactly the same type code as
the old module.

Removing the module

1. Stop the drive and do the steps in Electrical safety precautions (page 59) before
you start the work.

2. Assemble the serviceplatformdeliveredwith thedrive. Refer to sectionAssembling
the service platform. Attach the service platform to the cabinet only before you
are ready to pull out the module out of the cabinet.

3. Install the converter module lifting device by ABB, or make sure that you have
another winch in use. For information on a lifting device available from ABB, refer
to Converter module lifting device for drive cabinets hardware manual
(3AXD50000210268 [English]).

4. Remove the shrouding in front of the module.

5. Remove the fastening screws (a) of the swing-out frame and open it (b).

6. Disconnect the wires from the module and move them aside. Use cable ties to
keep the wires out of the way.
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7. Remove the L-shaped DC busbars at the top of the module. Make note of the
orientation of the screws as well as the order of the washers.

8. Close the inlet valve (a) (located on the left-hand side of the cubicle) and outlet
valve (located on the right-hand side of the cubicle). Lead the drain hoses (b, on
both sides of the cubicle) into a suitable container. Open the drain valves (c, on
both sides of the cubicle). This will drain all modules in the cubicle.

c

a

b
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9. After the module has drained, disconnect the piping from the module.

10. Remove the module retaining screws at the top and the bottom of the module.
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11. Pull themodule carefully out onto the service platform. Attach themodule secured
to a hoist or equivalent to prevent the module from falling. For information on
using the lifting device, refer to Convertermodule lifting device for drive cabinets
hardware manual (3AXD50000210268 [English]).

Installing the module

1. Assemble the service platform delivered with the drive, if it is not yet assembled.
Refer to section Assembling the service platform (page 124).

2. Install the converter module lifting device by ABB, or make sure that you have
another winch in use. For information on a lifting device available from ABB, refer
to Converter module lifting device for drive cabinets hardware manual
(3AXD50000210268 [English]).

3. Attach the lifting device to the spare module to be installed, and lift it onto the
service platform.

4. Push the module carefully into its bay.

5. Fasten the retaining screws at the top and the bottom of the module.

6. Install the DC busbars at the top of the module. Tighten the fastening bolts to
70 N·m (51.6 lbf·ft).

7. Connect the coolant pipes to the module. Tighten to the specified torque. R8i
module coolant connections: 15 N·m (11.1 lbf·ft). Other connections: 20 N·m
(14.75 lbf·ft).

8. Connect the control wiring to the module.

9. Fill up the cooling system. For instructions, see section Filling up and bleeding
the internal cooling circuit.

10. Remove the service platform and lifting device, if they were assembled earlier.

11. Close the swing-out frame (if present). Install all shrouds removed earlier.
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Capacitors
The intermediate DC circuit of the drive contains several electrolytic capacitors. The
operating time, load, and surrounding air temperature have an effect on theoperating
life of these capacitors. A lower ambient temperature can increase the operating life
of capacitors.

Capacitor failure can cause damage to the unit, an input cable fuse failure, or a fault
trip. If you think that any capacitors in the drive have failed, contact ABB.

￭ Reforming the capacitors
Reform the capacitors if the drive was not powered for a year or more (is in storage
or is unused). Read the manufacturing date from the type designation label. For the
instructions, refer to Capacitor reforming instructions (3BFE64059629 [English]).

Control panel
Refer to ACS-AP-I, -S, -W Assistant control panels user’s manual (3AUA0000085685
[English]).

UCU control unit
Refer toUCU-22,UCU-23andUCU-24control unitshardwaremanual (3AXD50000817726
[English]).

BCU control unit
Refer toBCU-02, BCU-12 andBCU-22 control units hardwaremanual (3AUA0000113605
[English]).

LEDs and other status indicators
This section gives information on how to read the status indications of the
DC/DC-converter.

The control panel on the cabinet door shows the warnings and faults given by the
control program. You can also use the Drive Composer PC tool to view the warnings
and faults. Formore information, refer to the firmwaremanual and theDriveComposer
PC tool manual.

￭ Control panel and panel platform/holder LEDs
The ACS-AP-… control panel has a status LED. The control panel mounting platform
or holder has two status LEDs. For status LED indications, refer to the following table.
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IndicationLEDLocation

The unit operates normally.Continuous greenControl panel

Data is transferred between the PC and the unit through the
USB connection of the control panel.

Flickering green

There is an active warning in the unit.Flashing green

There is an active fault in the unit.Continuous red

There is a fault that requires the stopping and restarting of
the drive/converter/inverter.

Flashing red

TheBluetooth interface is enabled, in discoverablemode, and
ready for pairing.

Flashingblue (ACS-
AP-W only)

Data is transferred through the Bluetooth interface of the
control panel.

Flickering blue
(ACS-AP-W only)

There is an active fault in the unit.RedControl panel
mountingplatform
or holder (with the
control panel
removed)

Power supply for the control unit is OK.Green

￭ Converter module LEDs
The convertermodule LEDs aregiven in sectionConvertermodule hardware (page 30)

￭ Converter unit LEDs
The converter unit cabinet has 1…3door lamps. The indications are given in this table.

Indication (When the LED is on)ColorLED

The DC bus of the converter modules is charged. The unit is
ready for connection to the common DC bus.

GreenCharging OK indic-
ator

The DC/DC-converter unit is disconnected from themain DC
bus.

WhiteDC/DC-converter
disconnected

Note: Auxiliary voltages must be disconnected separately.

The disconnector of the energy storage is open.WhiteLoad disconnected
indicator (white)

Note:When the white lamps are on, DC/DC-converter is disconnected from the DC
bus and the energy storage.

Liquid pipe connector installation instructions

WARNING Obey the safety instructions of the drive. If you ignore them,
injury or death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do electrical installation, commissioning or
maintenance work.

These instructions apply to the liquid pipe connectors that are used in ABB drives and
converters. There are three types of pipe connectors: type A, type B and type C. Refer
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to the figures that follow. When you install a pipe connector, identify the connector
type first. Obey the type-specific instructions carefully.

￭ Pipe connector types

Type A pipe connector
Thread size: G 3/8"

Type B pipe connector
Thread size: G 1/4" or G 3/8"

Type C pipe connector
Thread size: G 3/4"
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￭ Type A pipe connector
This section is applicable to type A pipe connectors.

Reserve these tools and materials at hand:

• O-ring lubricant compatible with EPDM and polyurethane materials

• torque wrench.

Installation procedure:

1. Do the steps in Electrical safety precautions (page 59) before you start the work.

2. Make sure that the pipe connector has an O-ring.

3. Lubricate the O-ring.

4. Put the pipe connector base carefully onto the threads and start to turn it in by
hand. Tighten the pipe connector base to 30 N·m (22.1 lbf·ft).
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5. Push the locking ring onto the pipe. Then push the pipe onto the pipe connector
base and pull down the locking ring. Make sure that the pipe is perpendicular to
the pipe connector base.

6. Start to turn the locking ringbyhand. Tighten the locking ringwith a torquewrench
to 20 N·m (14.8 lbf·ft).

￭ Type B pipe connector
This section is applicable to type B pipe connectors.
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Reserve these materials and tools at hand:

• Loctite® 2700 threadlocker. If Loctite 2700 is not available, use an equivalent
threadlocker.

• torque wrench

• adjustable pliers.

Installation procedure:

1. Do the steps in Electrical safety precautions (page 59) before you start the work.

2. If the pipe connector has an O-ring, remove and discard the O-ring.

3. Apply threadlocker to the threads of the pipe connector base. Always add the
threadlocker onto the outer thread. This prevents the threadlocker from entering
the cooling circuit.

4. Put the pipe connector base carefully onto the threads and start to turn it in by
hand. Tighten the pipe connector base to 20 N·m (14.8 lbf·ft). Wipe out extra
threadlocker.

5. Push the locking ring onto the pipe. Push the pipe onto the pipe connector base
and pull down the locking ring. Make sure that the pipe is perpendicular to the
pipe connector base.
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6. Start to turn the locking ring by hand. Tighten the locking ring with adjustable
pliers. Leave 2…3 mm thread visible.

2…3 mm (0.08 … 0.12″)

NOTICE Do not tighten the locking ring of the pipe connector too much. It can
cause damage to the pipe.

7. Let the threadlocker dry completely before you fill the cooling circuit. The drying
time for Loctite 2700 is 24 hours at room temperature.

￭ Type C pipe connector
This section is applicable to type C pipe connectors.

Reserve these tools and materials at hand:

• O-ring lubricant compatible with EPDM and polyurethane materials

• torque wrench.

Installation procedure:

1. Do the steps in Electrical safety precautions (page 59) before you start the work.

2. Make sure that the pipe connector has an O-ring.

3. Lubricate the O-ring.

144 Maintenance



4. Put the pipe connector base carefully onto the threads and start to turn it in by
hand. Tighten the pipe connector base to 60 N·m (44.2 lbf·ft).

5. Push the locking ring onto the pipe. Then push the pipe onto the pipe connector
base and pull down the locking ring. Make sure that the pipe is perpendicular to
the pipe connector base.

6. Start to turn the locking ring by hand. Tighten the locking ring with a wrench.

NOTICE Do not tighten the locking ring of the pipe connector too much. It can
cause damage to the pipe.
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Internal cooling circuit

Contents of this chapter
The cooling systemof a liquid-cooleddrive consists of twocircuits: the internal cooling
circuit and the external cooling circuit. The internal cooling circuit covers the
heat-generating electrical components of the drive and transfers the heat to the
cooling unit. In the cooling unit, the heat is transferred to the external cooling circuit
which is usually part of a larger external cooling system. This chapter deals with the
internal cooling circuit.

Applicability
The information in this chapter is applicable to cabinet-built ACS880 liquid-cooled
drives. Except where otherwise indicated, the information is also applicable to drives
built out of ACS880 liquid-cooled multidrives modules.

Internal cooling system
Each cubicle has an inlet and an outlet manifold, fitted with a stop valve and a drain
valve. The stop valves can be closed to isolate all modules in the cubicle from themain
cooling circuit.

In cabinet line-ups built by ABB, valves are color-coded:

• Blue – Open during operation

• Red – Closed during operation

The followingdiagramshows the coolantpipe connections in adrive systemconsisting
of a supply unit andan inverter unit. Other units, such asbrakeunits, DC/DCconverter
units have similar cooling arrangements. Other cubicles containing components that
require cooling may also contain heat exchangers.

11
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Supplymodules. Thedrawing shows the configurationof adiode supply unitwith twomodules,
ie. there is a common air-to-liquid exchanger in the cubicle. With an IGBT supply unit, each
module has a dedicated air-to-liquid exchanger as shown for item 2.

1

Inverter modules2

To/From cooling unit3

Air-to-liquid heat exchangerA/L

Heat sinkHS

Inlet valvea

Inlet-side drain valveb

Outlet valvec

Outlet-side drain valved

The coolant used with ACS880 liquid-cooled drive systems is Antifrogen® L 25% or
50%mixture. See Coolant specification (page 151).
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Connection to a cooling unit

￭ Connection to an ACS880-1007LC cooling unit
Refer to ACS880-1007LC cooling unit user’s manual (3AXD50000129607 [English]).

￭ Connection to a custom cooling unit

General requirements

Equip the systemwith anexpansion tank todamppressure risedue to volumechanges
when the temperature varies. Equip the systemwith a pump that provides a nominal
flow and pressure. Keep the pressure within the limits specified in Technical data for
the internal cooling circuit (page 151). Install a pressure regulator to make sure that
the maximum permissible operating pressure is not exceeded.

Install a bleed valve at the highest point of the cooling circuit, and a drain valve at the
lowest point.

The materials that can be used are listed in Cooling circuit materials (page 154).

Coolant temperature control

The temperature of the coolant in the internal cooling circuit must be kept within the
limits specified in Technical data for the internal cooling circuit (page 151). Note that
theminimumtemperature isdependentonambient temperatureand relativehumidity.
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Filling up and bleeding the internal cooling circuit
Both the drive and coolant must be at room temperature before filling up the cooling
circuit.

NOTICE Makesure that themaximumpermissibleoperatingpressure isnotexceeded.
Whennecessary, regulate thepressure to appropriate level bydraining excess coolant
out of the system.

NOTICE Bleeding of the cooling circuit is very important andmust be done carefully.
Air bubbles in the cooling circuit can decrease or completely stop coolant flow and
cause overheating. Let the air out of the cooling system while filling in coolant, and
after maintenance work (for example, after a power module replacement).

￭ Drive line-ups with an ACS880-1007LC cooling unit
Obey the filling up and bleeding instructions in ACS880-1007LC cooling unit user’s
manual (3AXD50000129607 [English]).

￭ Drive line-ups with a custom cooling unit

Note:

• In filling up the system, the drain valves in the line-up are used only to vent the air
from the circuit so that it can be displaced by the coolant. The actual bleeding of
the circuit must be done via an external bleed valve installed at the highest point
of the cooling circuit. The most practical location for the valve is usually near or
at the cooling unit.

• Observe the instructionsgivenby themanufacturer of the coolingunit. Pay special
attention to filling up and bleeding the pumps properly as they may be damaged
if operated when dry.

• Draining coolant into the sewer system is not allowed.

1. Open the bleed valve at the cooling unit.

2. Open the inlet valve and the outlet-side drain valve of one cubicle. Keep the outlet
valve and the inlet-side drain valve closed.

3. Attach a hose to the outlet-side drain valve and lead it into a suitable container.

4. Fill the circuit with coolant. For the coolant specification, refer to section Coolant
specification (page 151).
To minimize foaming, do not exceed the filling flow rate of 5 l/min
(1.3 US gallon/min).

5. As the piping and modules in the cubicle fills up, coolant starts to flow from the
hose. Let some coolant flow out, then close the drain valve.

6. Close the inlet valve.

7. Repeat steps 2…6 for all cubicles in the line-up.

8. Open the inlet and outlet valves in all cubicles. Let any air remaining in the system
out through the bleed valve at the cooling unit.

9. Close the bleed valve at the cooling unit.

10. Continue to fill in coolant until a base pressure of approximately 250 kPa is
achieved.
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11. Open the bleed valve of the pump to let out any air.

12. Re-check the pressure and add coolant if necessary.

13. Start the coolant pump. Let any air remaining in the systemout through the bleed
valve at the cooling unit.

14. After one to two minutes, stop the pump or block the coolant flow with a valve.

15. Re-check the pressure and add coolant if necessary.

16. Repeat steps 13…15 a few times until all air is let out of the cooling circuit. Listen
for a humming sound and/or feel the piping for vibration to find out if there is
still air left in the circuit.

Draining the internal cooling circuit
Themodules in each cubicle can be drained through the drain valves without draining
the whole internal cooling circuit.

CAUTION Stop the pumps and drain the coolant before you dowork on the
liquid cooling system. There is high-pressure hot coolant (6 bar, max. 50 °C) in
the cooling circuit when it is in operation.

1. Attach hoses to each drain valve in the cubicle to be drained. Lead the hoses into
a suitable container.Make sure the ends of the hoses are not immersed in coolant
at any point so that air can displace the coolant in the system.

2. Open the drain valves. Wait until all coolant has drained.

Note: Draining coolant into the sewer system is not allowed.

3. If required, dry the piping with compressed oil-free air of less than 6 bar.

4. If the drive is to be stored in temperatures below 0 °C (32 °F),
• dry the cooling circuit with air,
• fill the cooling circuit with coolant specified under Coolant

specification (page 151).
• drain the cooling circuit again.

Maintenance intervals of the internal cooling circuit
The coolant replacement interval is specified in themaintenance table. If it is necessary
to examine the quality of Antifrogen® L coolant between the replacement intervals,
you can send a sample to Clariant through the sample submission process. See
‘Antifrogen analysis service’ at www.clariant.com. To start the sample submission
process, youmustbuya voucher. You canbuy vouchers fromAntifrogen®Ldistributors
or through your local ABB representative.

Technical data for the internal cooling circuit

￭ Coolant specification

Coolant type

Antifrogen® L (by Clariant International Ltd, www.clariant.com) 25% or 50%mixture,
available from Clariant distributors and ABB Service representatives.
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Do not dilute the coolant. It is ready to use.

Antifrogen® L 25%mixture is usable in storage temperatures down to -16 °C (3.2 °F).
Antifrogen® L 50%mixture is usable in storage temperatures down to -40 °C (-40 °F).

Note that operation below 0 °C (32 °F) is not permitted regardless of the freezing
point of the coolant.

NOTICE The warranty does not cover damage that occurs from the use of incorrect
coolant.

￭ Temperature limits
Ambient temperature: See the technical data of the drive/unit.

Freezeprotection:The freezingpointof the coolant isdeterminedby theconcentration
of heat transfer fluid in the mixture.

The higher the concentration of heat transfer fluid, the higher the viscosity of the
coolant. This results in a higher pressure loss in the system. See Pressure
limits (page 153).

The nominal current ratings of drive systemmodules apply to anAntifrogen® L /water
solution of 25/75% (volume). With the Antifrogen® L concentration between 25% and
50%, the drive output current must be derated by 1/3 percentage point per 1 p.p.
increase in Antifrogen® L concentration. Thedrawingbelowshows thederating factor
(k) in relation to Antifrogen® L concentration.

1.00

0.95

25%

k

0.90
30% 35% 40% 45% 50% Antifrogen® L concentration

Incoming coolant temperature:

• 0…40 °C (32…104 °F): no drive output current derating required

• 40…45 °C (104…113 °F): drive output current must be derated by 2 percentage
points per 1 °C (1.8 °F) temperature increase, as shown by curve (a).

• 45…50 °C (113…122 °F):
• If components with a maximum operating temperature of 55 °C (131 °F) are

installed in the same space as the drive modules, drive output current must
be derated by 6 percentage points per 1 °C (1.8 °F) temperature increase, as
shown by curve (c).

• If there are no components with a maximum operating temperature of 55 °C
(131 °F) installed in the same space as the drivemodules, drive output current
must bederatedby 2percentagepoints per 1 °C (1.8 °F) temperature increase,
as shown by curve (b).

The drawing below shows the derating factor (k) in relation to coolant temperature.
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Condensation is not permitted. The minimum coolant temperature to avoid
condensation (at an atmospheric pressure of 1 bar) is shown below as a function of
relative humidity (RH) and ambient temperature (Tair).

Min. Tcoolant (°C)Tair
(°C)

RH = 40%RH = 50%RH = 65%RH = 80%RH = 95%

-7.4-4.5-0.91.94.35

-3.0-0.13.76.79.210

1.54.68.411.514.215

6.09.413.216.519.220

10.513.817.921.424.125

15.018.422.726.229.130

19.423.027.431.134.135

23.827.632.235.939.040

28.232.136.840.844.045

32.836.741.645.649.050

37.142.246.350.453.955

=Notpermittedas standardbut the coolant temperaturemustbe0 °C (32 °F) ormore.

At an air temperature of 45 °C and relative humidity of 65% the coolant temperature
must not be less than +36.8 °CExample:

Maximum temperature rise: Depends on heat losses and mass flow. Typically 10 °C
(18 °F) with nominal losses and flow.

￭ Pressure limits

Note:Thepressure limits for ACS880-1007 coolingunitsmanufacturedbeforeweek 24
of 2020 are given in ACS880-1007LC user's manual, revision C.

Basepressure: 250kPa (recommended); 300kPa (maximum). “Basepressure” denotes
thepressure of the systemcomparedwith the atmospheric pressurewhen the cooling
circuit is filled with coolant.

Internal cooling circuit 153



Air counterpressure in expansion tank (with ACS880-1007LC cooling unit): 80 kPa

Design pressure (PS): 600 kPa

Nominal pressure difference: 120 kPa with Antifrogen® L 25% coolant solution, 140
kPa with Antifrogen® L 50% coolant solution. This has to be taken into account when
dimensioning the liquid cooling circuit.

Maximum pressure difference: 160 kPa

￭ Coolant flow rate limits
The maximum coolant flow rate for all drive equipment is 1.3 × nominal. See the
technical data chapter for nominal values.

￭ Cooling circuit materials
Materials used in the internal cooling circuit are listed below.

• stainless steel AISI 316L (UNS 31603)

• heavy gauge aluminum

• plastic materials such as PA, PEX and PTFE

Note: PVC hoses are not suitable for use with antifreeze.

• rubber gasketing NBR (nitrile rubber).

NOTICE If you connect external piping to the internal cooling circuit, use only
materials that are specified above. Other materials can cause galvanic corrosion.
If the external piping contains other materials, use a cooling unit with a heat
exchanger (for example, ACS880-1007LC) to keep the external piping separate
from the internal cooling circuit.
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Technical data

Contents of this chapter
This chapter contains the technical data for the DC/DC converter units.

Ratings

No-overload use

FrameACS880-
1607LC-…

fSW outIrmsIp2pSnImax out-
put

Pcont-
max

Pcont-
max

I2
(output)

I1
(input)

HzAAkVAA (DC)hpkWA (DC)A (DC)

Un = 500 V

12000399518812895150147R7i0150A-5

1200039159313213159250244R7i0250A-5

1200039223438299223350341R7i0350A-5

1200039286563384286450439R7i0450A-5

1200039350688469350550536R7i0550A-5

24000154468755974467006822×R7i0700A-5

2400016554468755974467006842×R7i0701A-5

240001557211257685729008762×R7i0900A-5

24000165557211257685729008802×R7i0901A-5

24000157001375939700110010712×R7i1100A-5

2400016557001375939700110010712×R7i1101A-5

Un = 690 V

12000413132188177132150147R7i0150A-7

12000413176250236176200196R7i0200A-7

12000413263375353263300293R7i0300A-7

12
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No-overload use

FrameACS880-
1607LC-…

fSW outIrmsIp2pSnImax out-
put

Pcont-
max

Pcont-
max

I2
(output)

I1
(input)

HzAAkVAA (DC)hpkWA (DC)A (DC)

12000413351500471351400390R7i0399A-7

24000265277507075276005852×R7i0599A-7

2400022755277507075276005882×R7i0601A-7

240002670310009427038007802×R7i0799A-7

24000227570310009427038007832×R7i0801A-7

120001138351500471351400391R8i0400A-7

120001138439625589439500490R8i0500A-7

120001656527750707527600590R8i0600A-7

120001656615875824615700690R8i0700A-7

1200016567031000942703800790R8i0800A-7

12000165679011251060790900880R8i0900A-7

240005198781250117887810009802×R8i1000A-7

240008281054150014131054120011802×R8i1200A-7

240008281230175016491230140013702×R8i1400A-7

240008281405200018841405160015702×R8i1600A-7

240008281581225021201581180017602×R8i1800A-7

Heavy overload useShort time overload use

FrameACS880-
1607LC-… PHdIHdPshort timeIshort time

kWAkWA

Un = 500 V

721136094R7i0150A-5

12018999156R7i0250A-5

168265139219R7i0350A-5

216340179281R7i0450A-5

265416219344R7i0550A-5

3375292784372×R7i0700A-5

3375292784372×R7i0701A-5

4336803585622×R7i0900A-5

4336803585622×R7i0901A-5

5298314376872×R7i1100A-5

5298314376872×R7i1101A-5

Un = 690 V

1001138294R7i0150A-7

133151110125R7i0200A-7

199227165187R7i0300A-7

266302219250R7i0399A-7

3984533293752×R7i0599A-7

3984533293752×R7i0601A-7
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Heavy overload useShort time overload use

FrameACS880-
1607LC-… PHdIHdPshort timeIshort time

kWAkWA

5316054395002×R7i0799A-7

5316054395002×R7i0801A-7

266302219250R8i0400A-7

332378274312R8i0500A-7

398453329375R8i0600A-7

465529384437R8i0700A-7

531605439500R8i0800A-7

597680494562R8i0900A-7

6647565496252×R8i1000A-7

7979076587502×R8i1200A-7

92910587688742×R8i1400A-7

106212098789992×R8i1600A-7

1195136098711242×R8i1800A-7

Nominal supply voltage of the driveUn
Maximum continuous DC input current from DC busI1
Maximum continuous output current to/from energy storageI2
Maximum continuous output power to/from energy storagePcontmax
Maximumoutput current to/fromenergy storage. Available for 10 seconds at start, other-
wise as long as permitted by drive temperature.

Imax output

Nominal apparent powerSn
Peak-to-peak value of output current ripple measured after the filterIp2p
rms value of output current ripple measured after the filterIrms
Switching frequency at output terminals (energy storage connection) measured after the
filter

fsw out

Continuous output current allowing 10 s of Imax output every 60 sIshort time

10 s 50 s

60 s

Imax output

Ishort time

Continuous output power allowing 10 s of Imax output every 60 sPshort time
Continuous output current allowing 150% IHd for 1 min every 5 minIHd

150% IHd

IHd

1 min 4 min

5 min

Continuous output power allowing 150% IHd for 1 min every 5 minPHd
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Derating

￭ Surrounding air temperature derating
In the temperature range+45…55 °C (+113…131 °F), the ratedoutput current is derated
by 0.5 percentage points for every added 1 °C (1.8 °F). The output current can be
calculated by multiplying the current given in the rating table by the derating factor
(k):

T

1.00

0.95

+45 °C
+113 °F

+55 °C
+131 °F

k

0.90

￭ Altitude derating
At altitudes more than 1000 m (3281 ft) above sea level, the output current derating
is 1 percentage point for every added 100m (328 ft). For example, the derating factor
for 1500 m (4921 ft) is 0.95. The maximum permitted installation altitude is given in
the technical data.

For a more accurate derating, use the DriveSize PC tool.

For coolant derating, refer to section Temperature limits (page 152).

Type equivalence table

Filter element or module typeBasic module typeConverter unit type

QtyTypeQtyFrame sizeACS880-104LC-…ACS880-1607LC-…

Un = 500 V

1BDCL-13LC-71R7i0120A-50150A-5

1BDCL-13LC-71R7i0140A-50250A-5

1BDCL-13LC-71R7i0200A-50350A-5

1BDCL-13LC-71R7i0240A-50450A-5

1BDCL-13LC-71R7i0460A-50550A-5

2BDCL-13LC-72R7i0200A-50700A-5

6BDCL-122R7i0200A-50701A-5

2BDCL-13LC-72R7i0240A-50900A-5

6BDCL-122R7i0240A-50901A-5

2BDCL-13LC-72R7i0460A-51100A-5

6BDCL-122R7i0460A-51101A-5

Un = 690 V

1BDCL-13LC-71R7i0100A-70150A-7

1BDCL-13LC-71R7i0140A-70200A-7

1BDCL-13LC-71R7i0220A-70300A-7
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Filter element or module typeBasic module typeConverter unit type

QtyTypeQtyFrame sizeACS880-104LC-…ACS880-1607LC-…

1BDCL-13LC-71R7i0389A-70399A-7

2BDCL-13LC-72R7i0220A-70599A-7

6BDCL-122R7i0220A-70601A-7

2BDCL-13LC-72R7i0389A-70799A-7

6BDCL-122R7i0220A-70801A-7

1BDCL-14LC-71R8i0480A-70400A-7

1BDCL-14LC-71R8i0530A-70500A-7

1BDCL-15LC-71R8i0600A-70600A-7

1BDCL-15LC-71R8i0670A-70700A-7

1BDCL-15LC-71R8i0750A-70800A-7

1BDCL-15LC-71R8i0850A-70900A-7

2BDCL-14LC-72R8i0530A-71000A-7

2BDCL-15LC-72R8i0600A-71200A-7

2BDCL-15LC-72R8i0670A-71400A-7

2BDCL-15LC-72R8i0750A-71600A-7

2BDCL-15LC-72R8i0850A-71800A-7

Fuses

￭ DC fuses
These fuses are used on the DC bus side and on the energy storage side.

QtyOrdering codeTypeSizeRatingACS880-
1607LC-… BussmannA

Un = 500 V

23AUA0000114933170M439012500150A-5

23AUA0000076327170M439314000250A-5

23AXD50000698752170M654335500350A-5

268735980170M654537000450A-5

263919381170M654739000550A-5

23AXD50000698752170M654335500700A-5

268736021170M6549311000701A-5

268735980170M654537000900A-5

23AUA0000086673170M6501314000901A-5

263919381170M654739001100A-5

23AUA0000086673170M6501314001101A-5

Un = 690 V

23AUA0000114933170M439012500150A-7

23AXD50000010196170M439113150200A-7

23AXD50000021111170M654235000300A-7

263903167170M654436300399A-7
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QtyOrdering codeTypeSizeRatingACS880-
1607LC-… BussmannA

263903167170M654436300400A-7

263919128170M654638000500A-7

23AXD50000021111170M654235000599A-7

263916749170M6548310000600A-7

263916749170M6548310000601A-7

268736021170M6549311000700A-7

263903167170M654436300799A-7

263919462170M6500312500800A-7

268736021170M6549311000801A-7

23AUA0000086673170M6501314000900A-7

463919128170M654638001000A-7

463916749170M6548310001200A-7

468736021170M6549311001400A-7

463919462170M6500312501600A-7

43AUA0000086673170M6501314001800A-7

Note: All listed fuses are UL Recognized.

￭ BAMU unit fuses
The BAMU voltage/current measurement unit (option +G442) typically has one of
these protection devices:

• a miniature circuit breaker of type S804S-UCB10 (IEC), or

• two fuses of type 1021 CP URB 27X60/32 (UL)

For the actual type of protection, refer to the documentation deliveredwith the drive.

Filter data

DC resistance / phaseNominal inductance / phase
Filter element or module type

mohmμH

7135BDCL-12

81610BDCL-13LC

7540BDCL-14LC

7360BDCL-15LC

Dimensions and weights

WeightDepthWidthHeight 1)
FrameACS880-

1607LC-… kgmmmmmm

Un = 500 V

4006445002010R7i0150A-5

4006445002010R7i0250A-5
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WeightDepthWidthHeight 1)
FrameACS880-

1607LC-… kgmmmmmm

4006445002010R7i0350A-5

4006445002010R7i0450A-5

4006445002010R7i0550A-5

800644100020102×R7i0700A-5

40064440020102×R7i0701A-5

800644100020102×R7i0900A-5

40064440020102×R7i0901A-5

800644100020102×R7i1100A-5

40064440020102×R7i1101A-5

Un = 690 V

4006445002010R7i0150A-7

4006445002010R7i0200A-7

4006445002010R7i0300A-7

4006445002010R7i0399A-7

800644100020102×R7i0599A-7

40064440020102×R7i0601A-7

800644100020102×R7i0799A-7

40064440020102×R7i0801A-7

6806448002010R8i0400A-7

6806448002010R8i0500A-7

7106448002010R8i0600A-7

7106448002010R8i0700A-7

7106448002010R8i0800A-7

7106448002010R8i0900A-7

1425644160020102×R8i1000A-7

1425644160020102×R8i1200A-7

1425644160020102×R8i1400A-7

1425644160020102×R8i1600A-7

1425644160020102×R8i1800A-7

1) The top power cable entry (option +H351) increases height (+50 mm) and width (+300 mm)

Free space requirements
The values are as required by cooling, maintenance and operation of the pressure
relief (if in use). Also obey the general mechanical installation instructions.

AboveSidesFront

inmminmminmm

9.8525000391000
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Losses, cooling data and noise

￭ Losses and noise (frame R7i)
Reported noise values are maximummeasured values with a reference converter
configuration in hemi-anechoic room in accordance with standard ISO 3746:2010.

Thenoise level dependson the size andstructureof the cabinet, actual load, installation
method, and surrounding conditions.

Effi-
ciency2)

NoiseLosses1)FrameACS880-
1607LC-…

LpA4)LWA
3)Ploss totalPloss (filter)

Ploss (con-
verter)

%dBAdBAkWkWkW

Un = 500 V

99.164811.10.50.6R7i0150A-5

99.167841.60.61.0R7i0250A-5

99.169872.10.81.3R7i0350A-5

99.072892.81.11.7R7i0450A-5

99.174913.51.52.0R7i0550A-5

99.172904.11.62.52×R7i0700A-5

99.174925.93.12.82×R7i0701A-5

99.075925.42.23.22×R7i0900A-5

99.177947.54.43.12×R7i0901A-5

99.077946.72.93.82×R7i1100A-5

99.1799695.74.02×R7i1101A-5

Un = 690 V

98.966831.80.71.2R7i0150A-7

98.968852.30.81.5R7i0200A-7

98.971883.01.02.0R7i0300A-7

98.974913.91.22.7R7i0399A-7

99.074915.71.93.92×R7i0599A-7

98.976938.43.54.92×R7i0601A-7

98.977947.62.45.32×R7i0799A-7

99.1799610.24.65.62×R7i0801A-7

1) These losses are not calculated according to the ecodesign standard IEC 61800-9-2.
The values represent the operating point at which the maximum losses occur.

2) The efficiency is not calculated according to the ecodesign standard IEC 61800-9-2.
Efficiency at nominal current and nominal power (UDC typical and UES at 90% of UDC).

3) LWA represents the calculated sound power level.
4) LpA represents the calculated surface time-averaged sound pressure level using right parallelepipedmeasurement
surface with 1 m (3.3 ft) measurement distance.

￭ Losses and noise (frame R8i)
Reported noise values are estimated values with a reference converter configuration
measured in hemi-anechoic room in accordance with standard ISO 9614-2:1996.

Thenoise level dependson the size andstructureof the cabinet, actual load, installation
method, and surrounding conditions.
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Effi-
ciency2)

NoiseLosses1)FrameACS880-
1607LC-…

LpA4)LWA
3)Ploss totalPloss (filter)

Ploss (con-
verter)

%dBAdBAkWkWkW

Un = 690 V

98.864824.20.93.3R8i0400A-7

98.864825.31.24.1R8i0500A-7

98.864826.21.54.7R8i0600A-7

98.864827.31.85.5R8i0700A-7

98.864828.52.16.4R8i0800A-7

98.864829.72.57.2R8i0900A-7

98.7668411.22.38.92×R8i1000A-7

98.7668413.63.010.62×R8i1200A-7

98.7668416.33.612.72×R8i1400A-7

98.6668419.04.214.82×R8i1600A-7

98.6668422.04.917.12×R8i1800A-7

1) These losses are not calculated according to the ecodesign standard IEC 61800-9-2.
The values represent the operating point at which the maximum losses occur.

2) The efficiency is not calculated according to the ecodesign standard IEC 61800-9-2.
Efficiency at nominal current and nominal power (UDC typical and UES at 90% of UDC).

3) LWA represents the calculated sound power level.
4) Estimated sound pressure level at 1 m (3.3 ft) distance from the cabinet.

￭ Cooling data (frame R7i)

Pressure
lossCoolant flow rateCoolant volume

FrameACS880-
1607LC-…

kPa
TotalFilter(s)

Power
mod-
ule(s)

TotalCabinetFilter
Power
mod-
ule(s)

l/minl/minl/minllll

Un = 500 V

120152133.22.20.80.2R7i0150A-5

120152133.22.20.80.2R7i0250A-5

120152133.22.20.80.2R7i0350A-5

120152133.22.20.80.2R7i0450A-5

120152133.22.20.80.2R7i0550A-5

120304266.44.41.60.42×R7i0700A-5

120290294.13.7-0.42×R7i0701A-5

120304266.44.41.60.42×R7i0900A-5

120290294.13.7-0.42×R7i0901A-5

120304266.44.41.60.42×R7i1100A-5

120290296.43.7-0.42×R7i1101A-5

Un = 690 V

120152133.22.20.80.2R7i0150A-7

120152133.22.20.80.2R7i0200A-7

120152133.22.20.80.2R7i0300A-7
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Pressure
lossCoolant flow rateCoolant volume

FrameACS880-
1607LC-…

kPa
TotalFilter(s)

Power
mod-
ule(s)

TotalCabinetFilter
Power
mod-
ule(s)

l/minl/minl/minllll

120152133.22.20.80.2R7i0399A-7

120304266.44.41.60.42×R7i0599A-7

120290294.13.7-0.42×R7i0601A-7

120304266.44.41.60.42×R7i0799A-7

120290294.13.7-0.42×R7i0801A-7

￭ Cooling data (frame R8i)

Pressure
lossCoolant flow rateCoolant volume

FrameACS880-
1607LC-…

kPa
TotalFilter(s)

Power
mod-
ule(s)

TotalFilter
cabinet

Power
module
cabinet

Power
mod-
ule(s)

l/minl/minl/minllll

Un = 690 V

1203620167.12.62.61.9R8i0400A-7

1203620167.12.62.61.9R8i0500A-7

1203620167.12.62.61.9R8i0600A-7

1203620167.12.62.61.9R8i0700A-7

1203620167.12.62.61.9R8i0800A-7

1203620167.12.62.61.9R8i0900A-7

12072403214.25.25.23.82×R8i1000A-7

12072403214.25.25.23.82×R8i1200A-7

12072403214.25.25.23.82×R8i1400A-7

12072403214.25.25.23.82×R8i1600A-7

12072403214.25.25.23.82×R8i1800A-7

Tightening torques
Unless a tightening torque is specified in the text, these torques can be used.

￭ Electrical connections

Strength classTorqueSize

4.6...8.80.5 N·m (4.4 lbf·in)M3

4.6...8.81 N·m (9 lbf·in)M4

8.84 N·m (35 lbf·in)M5

8.89 N·m (6.6 lbf·ft)M6

8.822 N·m (16 lbf·ft)M8

8.842 N·m (31 lbf·ft)M10

8.870 N·m (52 lbf·ft)M12
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Strength classTorqueSize

8.8120 N·m (90 lbf·ft)M16

￭ Mechanical connections

Strength classMax. torqueSize

8.86 N·m (53 lbf·in)M5

8.810 N·m (7.4 lbf·ft)M6

8.824 N·m (17.7 lbf·ft)M8

￭ Insulation supports

Strength classMax. torqueSize

8.85 N·m (44 lbf·in)M6

8.89 N·m (6.6 lbf·ft)M8

8.818 N·m (13.3 lbf·ft)M10

8.831 N·m (23 lbf·ft)M12

￭ Cable lugs

Strength classMax. torqueSize

8.8 (A2-70 or A4-70)15 N·m (11 lbf·ft)M8

8.832 N·m (23.5 lbf·ft)M10

8.850 N·m (37 lbf·ft)M12

Input power (DC bus) connection

ACS880-1607LC-xxxxx-5 = 566…707 V DC. This is indicated in the type desig-
nation label as typical input voltage levels 566 / 679 / 707 V DC.

Voltage (U1)

ACS880-1607LC-xxxxx-7 = 742…976 V DC. This is indicated in the type desig-
nation label as typical input voltage levels 742 / 849 / 976 V DC (849 V DC for
UL/CSA).

BDCL-12: M10. Torque: 42 N·m (31 lbf·ft).element or module
BDCL-13LC: M12. Torque: 70 N·m (52 lbf·ft).

BDCL-14LCandBDCL-15LC:M10. Torque: 42N·m (31 lbf·ft).Maximum intrusion
into module 20 mm (0.8 in).

Output power (energy storage) connection

ACS880-1607LC-xxxxx-5 =Maximumoutput voltage 50 V…95%of UDC (Drive
DC voltage in the DC bus). This is indicated in the type designation label as
typical output voltage range 50…509 / 611 / 636 V DC.

Voltage (U2)

ACS880-1607LC-xxxxx-7 =Maximumoutput voltage 50 V…95%of UDC (Drive
DC voltage in the DC bus). This is indicated in the type designation label as
typical output voltage range 50…668 / 764 / 878VDC (764VDC forUL/CSA).

Recommended output voltage 150 V…80% of UDC.

See the ratings data.Current
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See the dimension drawings.Output terminals, cabin-
et

100 m (328 ft)Maximum energy stor-
age cable length

Typical power cable sizes
The tables below give the current carrying capacity (ILmax) and typical size for copper
and aluminum cableswith PVC or XLPE insulation. A correction factor K = 0.70 is used.
Time const. is the temperature time constant of the cable.

The cable sizing is based on a maximum of 9 cables installed side by side on a
ladder-type cable tray, with three trays on top of each other (with 30 cm of space
between the trays), and an ambient temperature of 30 °C (IEC 60364-5-52).

Typical dimensionsof copper
cable

XLPE insulation
Conductor temperat-

ure 90°

PVC insulation
Conductor temperat-

ure 70°

Conductor cross-sec-
tion (copper)

ø [mm]SizeTime
const. (s)

ILmax (A)Time
const. (s)

ILmax (A)AWG /
kcmil

mm2

133 × 1.5 + 1.567168513161.5

143 × 2.5 + 2.5882312118122.5

163 × 4 + 41333017524124

183 × 6 + 61863825130106

213 × 10 + 102685335942810

233 × 16 + 163917051456616

243 × 25 + 165988979171425

263 × 35 + 16760110100088135

293 × 50 + 2599013413081071/050

323 × 70 + 35123017116131372/070

383 × 95 + 50155120920461674/095

413 × 120 + 7018592412441193250120

443 × 150 + 7021392792820223300150

503 × 185 + 9525253193329255400185

553 × 240 + 12030993764073301500240

583 × 300 + 15036364354779348600300

Typicaldimensionsofalumin-
um cable

XLPE insulation
Conductor temperat-

ure 90°

PVC insulation
Conductor temperat-

ure 70°

Conductor cross-sec-
tion (aluminum)

ø [mm]SizeTime
const. (s)

ILmax (A)Time
const. (s)

ILmax (A)AWG /
kcmil

mm2

263 × 35 + 10 Cu6698473667135

293 × 50 + 15 Cu874102959821/050

323 × 70 + 21 Cu107913111821052/070

383 × 95 + 29 Cu137615914921284/095

413 × 120 + 41 Cu16371841776148250120
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Typicaldimensionsofalumin-
um cable

XLPE insulation
Conductor temperat-

ure 90°

PVC insulation
Conductor temperat-

ure 70°

Conductor cross-sec-
tion (aluminum)

ø [mm]SizeTime
const. (s)

ILmax (A)Time
const. (s)

ILmax (A)AWG /
kcmil

mm2

443 × 150 + 41 Cu18812132042171300150

493 × 185 + 57 Cu22372432422196400185

543 × 240 + 72 Cu27402862967231500240

583 × 300 + 88 Cu32293303478267600300

￭ Frame 2×R7i in one cubicle
The tables below give the typical size for copper cables with PVC or XLPE insulation.

The recommended maximum cross-sectional area for a cable is 150 mm².

XLPE insulation Conductor tem-
perature 90°

PVCinsulationConductortemper-
ature 70°

3-conductor shielded cable

Conductorcross-section (copper)Conductorcross-section (copper)Converter unit type

3 × (3 × 150 + 70)4 × (3 × 150 + 70)ACS880-1607LC-0701A-5

4 × (3 × 150 + 70)5 × (3 × 150 + 70)ACS880-1607LC-0901A-5

5 × (3 × 150 + 70)6 × (3 × 150 + 70)ACS880-1607LC-1101A-5

3 × (3 × 120 + 70)4 × (3 × 120 + 70)ACS880-1607LC-0601A-7

4 × (3 × 120 + 70)5 × (3 × 150 + 70)ACS880-1607LC-0801A-7

XLPE insulation Conductor tem-
perature 90°

PVCinsulationConductortemper-
ature 70°

4-conductor shielded cable

Conductorcross-section (copper)Conductorcross-section (copper)Converter unit type

3 × (4 × 70 + 35)3 × (4 × 95 + 50)ACS880-1607LC-0701A-5

3 × (4 × 95 + 50)3 × (4 × 120 + 70)ACS880-1607LC-0901A-5

3 × (4 × 120 + 70)3 × (4 × 150 + 70)ACS880-1607LC-1101A-5

2 × (4 × 95 + 50)3 × (4 × 70 + 35)ACS880-1607LC-0601A-7

3 × (4 × 70 + 35)3 × (4 × 95 + 50)ACS880-1607LC-0801A-7

Terminal and cable entry data for the power cables
The locations and sizes of the cable entries are shown in the dimension drawings
delivered with the drive, and the dimension drawing examples in this manual.

Busbar terminal material: Tin-plated copper.

￭ Connection capability
Before you select DC cable sizes, check the DC/DC-converter unit construction from
the project-specific dimension drawings and use the tables below to determine the
connection capability.
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Maximum number of conductors for each DC/DC-converter module, n×R7i

Connection method (example)Copper compression cable
lugs (DIN 46235)

Conductor cross-section
(mm2)

450

470

495

4120

4150

Maximum number of conductors for each DC/DC-converter module, n×R7i

Connection method (example)Aluminum compression cable
lugs (DIN 46329)

Conductor cross-section
(mm2)

450

470

495

4120

4150

Maximum number of conductors for each DC/DC-converter module, n×R8i

Connection method (example)Copper compression cable
lugs (DIN 46235)

Conductor cross-section
(mm2)

650

670

695

6120

4150
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Maximum number of conductors for each DC/DC-converter module, n×R8i

Connection method (example)Aluminum compression cable
lugs (DIN 46329)

Conductor cross-section
(mm2)

650

670

695

6120

6150

Control accuracy – Current and voltage control
performance data

Step response time: typically 10 ms, maximum < 100 ms depending on oper-
ating conditions and load step

Current control dynamic
response

Current error < 1% of the drive nominal current ratingCurrent control accuracy
(static) For the DC current ripple, refer to the ratings data.

Voltage error < 1% of the drive nominal voltage (converter with the optional
BAMU voltage/current measurement unit, option +G442)

Energy storage voltage
control accuracy (static)

Note: If the converter does not include the BAMU voltage/current measure-
ment unit, the voltage measurement accuracy depends on the customer's
measurement device.

Coolant connections
Tube fitting, quick coupler for 16/13 mm polyamide (PA) pipe.

Protection classes

IP42 (standard), IP54 (option +B055)Degrees of protection
(IEC/EN 60529)

UL Type 1 (standard), UL Type 12 (option +B055). For indoor use only.Enclosure types (UL50)

B – ASSEMBLY providing personnel and ASSEMBLY protection under arcing
conditions.

Tested at the following voltage with an arcing current of 65 kA for 300 milli-
seconds:

Arcing class
(IEC TR 61641)

• 400 V units (indicated by "-4" in drive type): 420 V
• 500 V units (indicated by "-5" in drive type): 550 V
• 690 V units (indicated by "-7" in drive type): 760 V

III, except for auxiliary power connections (fan, control, heating, lighting,
cooling unit pump etc.) which are category II.

Overvoltage category
(IEC/EN 60664-1)

IProtective class
(IEC/EN 61800-5-1)

Energy efficiency data (ecodesign)
Energy efficiency data is not provided for the drive/unit. Multidrives and multidrive
modules are not in the scope of the EU ecodesign requirements (Regulation
EU/2019/1781) or the UK ecodesign requirements (Regulation SI 2021 No. 745).
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Ambient conditions
Environmental limits for the drive are given below. The drive is to be used in a heated,
indoor, controlled environment.

Transportation
in the protective pack-

age

Storage
in the protective pack-

age

Operation
installed for stationary

use

--0…2000 m (0…6562 ft)
above sea level. For alti-
tudes over 2000 m, con-

tact ABB.

Installation site altitude

Output derated above
1000 m (3281 ft).

-40 … +70 °C-40 … +70 °C0… +45 °C
(+32 … +113 °F), no con-
densation allowed. Out-
put derated in the range

+45 … +55 °C
(+113 … +131 °F).

Air temperature

(-40 … +158 °F)(-40 … +158 °F)

Max. 95%Max. 95%Max. 95%Relative humidity

No condensation allowed. Maximum allowed relative humidity is 60% in the
presence of corrosive gases.

IEC 60721-3-2:1997IEC 60721-3-1:1997IEC/EN 60721-3-3:2002Contamination

Chemical gases: Class
2C2

Chemical gases: Class
1C2

Chemical gases: Class
3C2

Solid particles: Class 2S2Solid particles: Class 1S3
(packing must support
this, otherwise 1S2)

Solid particles: Class 3S2.
No conductive dust al-

lowed.

2Pollution degree

IEC/EN 60664-1

2…9 Hz: max. 3.5 mm
amplitude

10…57 Hz: max.
0.075 mm amplitude

10…57 Hz: max.
0.075 mm amplitude

Vibration

IEC/EN 61800-5-1
9…200 Hz: 10 m/s2

(32.8 ft/s2)
57…150 Hz: 1 g57…150 Hz: 1 g

Units with marine con-
struction (option +C121):

Max. 1 mm (0.04 in)
(5 … 13.2 Hz), max. 0.7 g
(13.2… 100Hz) sinusoid-

al

IEC 60068-2-6:2007,
EN 60068-2-6:2008

With packing max.
100 m/s2 (328 ft/s2)

11 ms

With packing max.
100 m/s2 (328 ft/s2)

11 ms

Not allowedShock

IEC 60068-2-27:2008, EN
60068-2-27:2009

Colors
RAL 7035, RAL 9017.

Materials

￭ Drive
Refer to ACS880 cabinet-installed drives Recycling instructions and environmental
information (3AXD50000153909 [English]).
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￭ Packaging of drive
• Plywood1)

• Wood

• PET (strapping)

• PE (VCI film)

• Metal (fixing clamps, screws)

• VCI emitter capsules

• Clay desiccant.
1) Seaworthy package only

￭ Packaging of options
• Cardboard

• Kraft paper

• PP (straps)

• PE (film, bubble wrap)

• Plywood, wood (only for heavy components)

The materials vary by item type, size, and shape. The typical package is a cardboard
box with paper filling or bubble wrap. ESD-safe packaging is used for printed circuit
boards and similar items.

￭ Manuals
Printed product manuals are made of recyclable paper.

Disposal
The main parts of the product can be recycled to preserve natural resources and
energy. Product parts and materials should be dismantled and separated.

In general, all metals, such as steel, aluminum, copper, and its alloys, and precious
metals can be recycled. Plastics, rubber, cardboard, and other packaging materials
can be used in energy recovery.

Printed circuit boards and DC capacitors require selective treatment according to
IEC 62635 guidelines.

To aid recycling, most plastic parts are marked with an appropriate identification
code. Components that contain Substances of Very High Concern (SVHCs) are listed
in theEuropeanChemicals AgencySCIPdatabase. SCIP is thedatabase for information
on Substances of Concern in articles as such or in complex objects (products)
establishedunder theWasteFrameworkDirective (2008/98/EC). Formore information,
contact your local ABB distributor or consult the European Chemicals Agency SCIP
database todeterminewhichSVHCsareused in theproductandwhere thecomponents
are located.

Contact your local ABB distributor for more information on environmental aspects.
End-of-life treatment must obey international and national regulations.

For more information on ABB end-of-life services, refer to
new.abb.com/service/end-of-life-services.
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Applicable standards
Refer to ACS880 liquid-cooled multidrives modules electrical planning
(3AXD50000048634 [English]).

Markings
Refer to ACS880 liquid-cooled multidrives modules electrical planning
(3AXD50000048634 [English]).

Disclaimers

￭ Generic disclaimer
The manufacturer shall have no obligation with respect to any product which (i) has
been improperly repaired or altered; (ii) has been subjected to misuse, negligence or
accident; (iii) has been used in a manner contrary to the manufacturer’s instructions;
or (iv) has failed as a result of ordinary wear and tear.

￭ Cyber security disclaimer
This product is designed to be connected to and to communicate information and
data via a network interface. It is the Customer's sole responsibility to provide and
continuously ensure a secure connection between the product and the Customer
network or any other network (as the casemay be). The Customer shall establish and
maintain any appropriate measures (such as but not limited to the installation of
firewalls, application of authentication measures, encryption of data, installation of
anti-virus programs, etc.) to protect the product, the network, its system and the
interface against any kind of security breaches, unauthorized access, interference,
intrusion, leakage and/or theft of data or information.

ABB and its affiliates are not liable for damages and/or losses related to such security
breaches, any unauthorized access, interference, intrusion, leakage and/or theft of
data or information.
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Dimension drawings

Contents of this chapter
This chapter contains the following dimension data:

• Dimension drawings of DC/DC converter unit

• Location and size of output terminals for energy storage cables
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DC/DC-converter unit with 1×R7i converter module
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DC/DC-converter unitwith 2×R7i in twocubicles converter
module
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DC/DC-converter unit with 2×R7i in one cubicle converter
module
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DC/DC-converter unit with 1×R8i converter module
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Location and size of energy storage connection terminals
(frame R7i with top cable entry)
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Location and size of energy storage connection terminals
(frame R7i with bottom cable entry)

PE

11
2

41
9.

3

4
4.

5

37

Ø13

245.5 135

103 103

Dimension drawings 183



Location and size of energy storage connection terminals
(frame 2×R7i in two cubicles)
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Location and size of energy storage connection terminals
(frame 2×R7i in one cubicle)
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Location and size of energy storage connection terminals
(frame R8i)
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Further information
—

Product and service inquiries
Address any inquiries about the product to your local ABB representative, quoting the type
designation and serial number of the unit in question. A listingof ABBsales, support and service
contacts can be found by navigating to new.abb.com/contact-centers.

Product training
For information on ABB product training, navigate to new.abb.com/service/training.

Providing feedback on ABB manuals
Your comments on our manuals are welcome. Navigate to forms.abb.com/form-26567.

Document library on the Internet
You can find manuals and other product documents in PDF format on the Internet at
www.abb.com/drives/documents.

CIP a8 (frozen)
PDF-A4
Created 2026-03-04, 15:15:35
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