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General information « Manual history

Chapter 1 - General information

1 Manual history

Information:

This user's manual is only valid together with the ACOPOSmulti user's manual (MAACPM-ENG) and
the Integrated Safety user's manual (MASAFETY-ENG)!

Information:

B&R keeps user's manuals as current as possible.
From a safety standpoint, however, the current version from the B&R website must be used
(www.br-automation.com).

Version

Date

Comment

3.00

2015-01-21

Start of revision history publication

Merged user's manuals ACOPOSmulti SafeMC EnDat 2.2 V2.4 and ACOPOSmulti with SafeMC SinCos V1.1: ACOPOS-
multi SafeMOTION
The same model number (MAACPMSAFEMC) applies to ACOPOSmulti SafeMOTION.

Version

Date

Comment

1.00

2010-03-26 Start of revision history publication

2.2

2012-03-19 Updated manual for Safety Release 1.4.

23

2012-09-24 "General information" chapter: Added disclaimer.

Chapter "System characteristics": Added "Detection of errors within the module".
Chapter "Safety technology / Integrated safety technology in the ACOPOSmulti with
SafeMC / The safe power transmission system": Updated "Encoder options and danger
notice".

Chapter "Safety technology / Safety characteristics": Added danger warning for measuring
instruments.

24

2014-02-17 Chapter "General information / Protection against touching electrical parts": Updated dan-

ger warning.

Chapter "ACOPOSmulti with SafeMC": Added information about motor and encoder ca-
bles sorted by model number and danger warning about safe motor holding brake (X4A/
X4B connectors).

Chapter "ACOPOSmulti with SafeMC / Overview": Added additional PE connection for
8BVE expansion modules.

Chapter "Safety technology / The safe power transmission system": Added information
about motor cables.

Chapter "Safety technology / Principle - Implementing safety functions": Changed danger
warning.

Chapter "Safety technology / Safe motor holding brake output": Added danger warning
about safe motor holding brake output.

Chapter "Safety technology / Encoder mounting with proof of fatigue strength": Changed
title (previously: Fault exclusion).

Chapter "Safety technology / Encoder mounting without proof of fatigue strength — Safe lag
error monitoring": Shared content with ACOPOSmulti with SafeMC SinCos user's manual
(previously: Safe monitoring without fault exclusion).

Chapter "Safety technology / Safety-related characteristic values of integrated safety func-
tions": Updated description of Safe Operating Stop (SOS).

Chapter "Safety technology / Integrated safety functions": Added SafePosition,
SafeSpeed.

Chapter "Safety technology / Parameters in the I/O configuration of the SafeMC module":
Removed group "General, Parameters".

Chapter "Safety technology / Programming the safety application": Added SBT with ref-
erence to ACOPOSmulti SafeMC SinCos, shared content.

Chapter "Safety technology / Programming the safety application / SafeMC Help Tool":
Updated Safe Brake Test (SBT).

Chapter "Safety technology / Application in SafeDESIGNER": Added reference to
ACOPOSmulti SafeMC SinCos, shared content.

Chapter "Safety technology / ACOPOSmulti parameter IDs": Shared content with
ACOPOSmulti SafeMC SinCos, update.

Chapter "Safety technology / SafeMC library": Optimized and restructured description,
added SBT (shared content with ACOPOSmulti SafeMC SinCos).

Chapter "Safety technology / Replacing a safe encoder/motor": Shared content with
ACOPOSmulti with SafeMC SinCos user's manual.

Chapter "PLCopen safety / SF_SafeMC_BR_V2": "Integrated safety functions" section
identical to "Integrated safety functions" section in "Safety technology" chapter.

Chapter "PLCopen safety / Encoder mounting with proof of fatigue strength": Shared con-
tent with ACOPOSmulti with SafeMC SinCos user's manual (previously: Fault exclusion).

Table 2: Manual history - ACOPOSmulti SafeMC EnDat 2.2

Table 1: Manual history

ACOPOSmulti SafeMOTION User’s Manual V 3.00
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Version Date

Comment

Version |Date

Comment

Chapter "PLCopen safety / Encoder mounting without proof of fatigue strength — Safe lag
error monitoring": Shared content with ACOPOSmulti with SafeMC SinCos user's manual
(previously: Safe monitoring without fault exclusion).

Chapter "Standards and certifications" Removed EN 954-1, change ...in accordance with
IFA (previously BGIA)... 2/2012, Additional environmental limit values in accordance with
EN 61800-2: Removed footnote.

Table 2: Manual history - ACOPOSmulti SafeMC EnDat 2.2

Version |Date Comment
1.0 September Start of revision history publication
2013
1.1 February 2014 | Chapter "Safety technology / Integrated safety functions / Safe Position, Safe Speed:
Changed danger warnings, changed information, added example.
Chapter "Safety technology / Programming the safety application / SafeMC Help Tool":
Updated Safe Brake Test (SBT).
Chapter "Standards and certifications" change ...in accordance with IFA (previously
BGIA)... 2/2012
March 2014

Chapter "Safety technology / Safety requirements for SinCos measuring instruments:

... Requirements from the "Error list for movement and position sensors in accordance
with EN 61800-5-2:2007", Table D.16

... Performance level (PL) of the encoder with diagnosis of encoder evaluation

... Safety integrity level (SIL) of the encoder with diagnosis of encoder evaluation
"Excerpt" removed, replaced with "in accordance with..."; error list table: Added footnote
regarding linear encoders.

Table 3: Manual history - ACOPOSmulti SafeMC SinCos

1.1 Publications

Table 1: Manual history

Model number Medium Contents
MAACPMSAFEMC-ENG Electronic Complete
MAACPM-ENG Electronic Complete
MASAFETY-ENG Electronic Complete
Table 4: Publications
1.2 Release information
Manual version Valid for
V3.00 SafeMOTION Safety Release 1.9
Manual version Valid for
V1.00 Safety Release 1.3
V2.2 Safety Release 1.3 and Safety Release 1.4
V2.3
V2.4
Table 6: ACOPOSmulti SafeMC EnDat 2.2 - Release information
Manual version Valid for
V1.0 Safety Release 1.4 to Safety Release 1.7 - ACOPOSmulti with SafeMC SinCos
Table 7: ACOPOSmulti with SafeMC SinCos - Release information
Table 5: Release information
14
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2 Safety guidelines
2.1 Organization of safety notices

Safety notices in this manual are organized as follows:

Safety notice Description

Danger! Disregarding these safety guidelines and notices can be life-threatening.

Warning! Disregarding these safety guidelines and notices can result in severe injury or substantial damage to equipment.
Caution! Disregarding these safety guidelines and notices can result in injury or damage to equipment.

Information: This information is important for preventing errors.

Table 8: Description of the safety notices used in this documentation

2.2 General information

B&R drive systems and servo motors have been designed, developed and manufactured for conventional use in
industrial environments.

They were not designed, developed and manufactured for any use involving serious risks or hazards that could lead
to death, injury, serious physical damage or loss of any kind without the implementation of exceptionally stringent
safety precautions.

In particular, such risks and hazards include the use of these devices to monitor nuclear reactions in nuclear power
plants, their use in flight control or flight safety systems as well as in the control of mass transportation systems,
medical life support systems or weapons systems.

Servo drives, inverter modules and frequency inverters from B&R are not dual-use goods in accordance with EU
regulation 428/2009 | 3A225.

Danger!

Drive systems and servo motors can have exposed parts with voltages applied (e.g. terminals) or hot
surfaces. Additional hazards include moving machine parts. The removal of required covers, inappro-
priate use of the devices or their improper installation or operation can result in severe personal injury
or damage to property.

All tasks such as the transport, installation, commissioning and servicing of devices are only permitted to be car-
ried out by qualified personnel. Qualified personnel are those familiar with the transport, mounting, installation,
commissioning and operation of devices who also have the appropriate qualifications (e.g. IEC 60364). National
accident prevention regulations must be observed.

The safety notices, connection descriptions (type plate and documentation) and limit values listed in the technical
data are to be read carefully before installation and commissioning and must be observed.

Danger!
The improper handling of drive systems and servo motors can cause severe personal injury or damage
to property!

2.3 Qualified personnel

Use of safety-related products is restricted to the following persons:

* Qualified personnel who are familiar with relevant safety concepts for automation technology as well as
applicable standards and regulations

» Qualified personnel who plan, develop, install and commission safety equipment in machines and systems

Qualified personnel in the context of this manual's safety guidelines are those who, because of their training,

experience and instruction combined with their knowledge of relevant standards, regulations, accident prevention

guidelines and operating conditions, are qualified to carry out essential tasks and recognize and avoid potentially
dangerous situations.

In this regard, sufficient language skills are also required in order to be able to properly understand this manual.
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2.4 Intended use

Servo drives are components designed to be installed in electrical systems or machines. They are not permitted
to be used unless the machine meets directive 2006/42/EC (machinery directive) as well as directive 2004/108/
EC (EMC directive).

Drive systems are only permitted to be operated directly on grounded, three-phase industrial mains (TN, TT power
mains). When used in residential areas, shops or small businesses, additional filter measures must be implemented
by the user.

Danger!

Drive systems are not permitted to be operated directly on IT and TN-S mains with a grounded phase
conductor and protective ground conductor!

Technical data as well as connection and environmental specifications can be found on the type plate and in this
user's manual. Specifications regarding connection and environmental conditions must be observed!
Danger!

Electronic devices are never completely failsafe. If the drive systems fails, the user is responsible for
making sure that the motor is brought to a secure state.

2.5 Disclaimer
It is the user's responsibility to clarify guidelines for the use of safety-related B&R components with the respective
authorities and to ensure these guidelines are met.
B&R will not assume warranty or liability for damages that occur due to:
* Improper use
* Non-observance of standards and guidelines
» Unauthorized modifications to devices, connections and settings

» Operation of unauthorized or unsuitable devices or device groups
 Failure to follow the safety notices covered in this manual

2.6 Protection against electrostatic discharge

Electrical components that can be damaged by electrostatic discharge (ESD) must be handled accordingly.

2.6.1 Packaging

Electrical components with a housing do not require any special ESD packaging, but they must still be handled

properly (see section 2.6.2 "Guidelines for proper ESD handling" on page 16).
Electrical components without a housing are protected by ESD-suitable packaging.

2.6.2 Guidelines for proper ESD handling

Electrical components with a housing

* Do not touch the connector contacts on connected cables.
» Do not touch the contact tips on circuit boards.

Electrical components without a housing
The following applies in addition to the points listed under "Electrical components with a housing":

» Any persons handling electrical components or devices with installed electrical components must be
grounded.

+ Components are only permitted to be touched on their narrow sides or front plate.

» Components should always be stored in a suitable medium (ESD packaging, conductive foam, etc.).
Metallic surfaces are not suitable storage surfaces!

+ Components should not be subjected to electrostatic discharge (e.g. through the use of charged plastics).

» Ensure a minimum distance of 10 cm from monitors and TV sets.

* Measuring instruments and equipment must be grounded.
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» Probes on potential-free measuring instruments must be discharged on sufficiently grounded surfaces be-
fore taking measurements.

Individual components

» ESD protective measures for individual components are thoroughly integrated at B&R (conductive floors,
footwear, arm bands, etc.).

» These increased ESD protective measures for individual components are not necessary for customers
handling B&R products.

2.7 Transport and storage
During transport and storage, devices must be protected against undue stress (mechanical loads, temperature,
moisture, corrosive atmospheres, etc.).

Drive systems contain components sensitive to electrostatic charges that can be damaged by inappropriate han-
dling. It is therefore necessary to provide the required protective measures against electrostatic discharge when
installing or removing these drive systems.

2.8 Handling and installation

Warning!
B&R drive systems and servo motors can be heavy.

During handling and installation of heavy B&R drive systems or servo motors, there is therefore the
danger of personal injury or damage to equipment (through shearing, impacts, cutting or crushing).
Suitable protective equipment (e.g. safety glasses, protective gloves, safety shoes, etc.) must be used
whenever necessary!

Installation must be performed according to this documentation using suitable equipment and tools.

Devices are only permitted to be installed by qualified personnel without voltage applied. Before installation, voltage
to the control cabinet must be switched off and prevented from being switched on again.

General safety guidelines and national accident prevention regulations (e.g. VBG 4) for working with high voltage
systems must be observed.

Electrical installation must be carried out according to applicable guidelines (e.g. line cross sections, fuses, pro-
tective ground connections, see also 5 "Dimensioning" on page 141).
2.9 Operation

2.9.1 Protection against touching electrical parts

Danger!

To operate drive systems, it is necessary for certain parts to carry dangerous voltage levels over 42
VDC. Touching one of these parts can result in a life-threatening electric shock. This could lead to
death, severe injury or damage to equipment.

Before turning on a drive system, it is important to ensure that the housing is properly connected to ground (PE
rail). Ground connections must be established even when testing or operating the drive system for a short time!

Before turning the device on, all parts that carry voltage must be securely covered. During operation, all covers
and control cabinet doors must remain closed.

Danger!

If an application uses the safety functions integrated in the drive system, then the safety functions
must be fully validated before being turned on for the first time. Failure to do so could lead to death,
severe injury or damage to equipment.

Control and power connections can still carry voltage even if the motor is not turning. Touching these connections
when the device is switched on is prohibited.

Before performing any work on drive systems, they must first be disconnected from the power mains and prevented
from being switched on again.
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Danger!
Dangerously high voltage

Before performing service work, disconnect the power supply and wait 5 minutes to ensure that the
capacitors have discharged. Observe regulations!

This delay time of 5 minutes begins as soon as all of the synchronous motors connected to the drive
system that has been disconnected from the supply have come to a standstill. If the synchronous
motors are not stationary when the drive system is disconnected from the supply, then the delay time
must be extended accordingly.

ACOPOSmulti modules are labeled with the following warning:

A DANGER

Risk of Electric Shock

Before servicing, disconnect
supply and wait 5 minutes to be
sure that the capacitors have
discharged. See instructions!

Figure 1: Warning sticker on the ACOPOSmulti module

The connections for drive system signal voltages ranging from 5 to 30 V are safely isolated circuits. The signal
voltage connections and interfaces are therefore only permitted to be connected to devices or electrical components
that have sufficient isolation in accordance with IEC 60364-4-41 or EN 61800-5-1 and that correspond to SELV /
PELV or class DVC A safety extra-low voltage in accordance with EN 61800-5-1.

Never remove the electrical connections from the drive system with voltage applied. In some cases, electric arcs
may occur that can cause personal injury and/or damage to contacts.

2.9.2 Protection against hazardous movements

Danger!

Improper control of motors can result in unintended hazardous movements! Such incorrect behavior
can have various causes:

* Incorrect installation or mishandling of components

* Improper or incomplete wiring

» Defective devices (drive system, motor, position encoder, cables, brake)
* Incorrect control (e.g. caused by software error)

Some of the errors listed above can be detected and prevented by the drive system's internal monitoring. Never-
theless, itis still possible for the motor shaft to move any time the device is switched on! For this reason, higher-level
safety precautions need to be put in place to ensure that personnel and machines are protected.

The moving parts on machines must be shielded in such a way as to prevent unintentional access by personnel.
This type of protection can be achieved by using stable mechanical protective equipment such as protective covers,
protective fences, protective gates or photoelectric sensors.

Removing, bypassing or circumventing these protective measures and entering the area where movement takes
place is prohibited.

A sufficient number of emergency stop switches must be installed in direct proximity to the machine and be easily
accessible at all times. This emergency stop equipment must be checked before the machine is commissioned.

On free running motors, the shaft key (if present) must be removed or measures taken to prevent its ejection. The
holding brake built into motors cannot prevent hoisting equipment from dropping hanging loads.

2.10 Functional safety data and specifications

Specifications for individual safety functions are listed in the section 3 "Safety-related characteristic values of inte-
grated safety functions " on page 190.
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Specifications are calculated based on a proof test interval of maximum 20 years. Since a proof test cannot be
carried out for B&R drive systems, the proof test interval is the same as the system's mission time.

In accordance with the EN ISO 13849, EN 62061 and IEC 61508 standards, the safety functions described in the
section 4 "Safety technology" on page 166 cannot be used beyond the specified mission time.

Danger!

Operating ACOPOSmulti SafeMOTION inverter modules beyond the specified mission time is not per-
mitted!

The user must ensure that all ACOPOSmulti SafeMOTION inverter modules are replaced by new
ACOPOSmulti SafeMOTION inverter modules or removed from operation before their mission time ex-
pires.

3 Environmentally friendly disposal
All B&R drive systems and servo motors are designed to inflict as little harm as possible on the environment.
3.1 Separation of materials

It is necessary to separate different materials so the device can undergo an environmentally friendly recycling
process.

Component Disposal
Drive systems, servo motors, cables Electronic recycling
Cardboard box / Paper packaging Paper/Cardboard recycling

Table 9: Environmentally friendly separation of materials

Disposal must comply with applicable legal regulations.
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Chapter 2 - ACOPOSmMulti SafeMOTION

1 Configuration of an ACOPOSmulti drive system

The ACOPOSmulti drive system consists of a mounting plate, various modules (power supply, auxiliary supply,
inverter, expansion and capacitor modules), plug-in modules as well as a line filter and — only in combination with
8BVP active power supply modules — a regeneration choke.

There are 10 steps necessary to configure the ACOPOSmulti:

1.

Determine the cooling method.

2. Define or verify the supply voltage range and mains type.
3.
4. Select the ACOPOSmulti plug-in modules for the motor encoder and external axis encoder according to the

Select the ACOPOSmulti inverter modules according to the application requirements.

application requirements.

Determine if it should be possible to extend the ACOPOSmulti drive system:
If so, determine the number of optional slots on the mounting plate for other ACOPOSmulti modules

Select ACOPOSmulti power supply modules according to the application requirements (active/passive power
supply module) based on the total power of the ACOPOSmulti inverter modules needed (derating information
must be taken into consideration if the supply voltage <3x 400 VAC)

Check the maximum chargeable DC bus capacitance.

Select the ACOPOSmulti auxiliary supply module based on the total power required for the 24 VDC supply
of the selected ACOPOSmulti module, ACOPOSmulti plug-in modules as well as the peripheral supply (e.g.
PLC, actuators, motor holding brakes, sensors)

Danger!

ACOPOSmulti auxiliary supply modules (8B0C0320Hx00.00A-1) must not be used in combination
with ACOPOSmulti SafeMOTION inverter modules!

Determine the total number of slots by adding the widths of all selected ACOPOSmulti modules (including
optional slots).

10.Select the ACOPOSmulti mounting plate according to the total number of slots required and specified cooling

method.

20
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2 Status indicators
Status indicators are located on the black cover of each module.
2.1 8BVI SafeMOTION inverter modules

2.1.1 Single-axis modules

Status of SafeMC module axis

Encoder SLOT Encoder SLO
Safety status of SafeMC module 1
Status of backup battery
Power supply POWERLINK

Inverter axis 1

Figure 2: 8BVI SafeMOTION inverter modules (single-axis modules) - Status indicator groups

2.1.1.1 LED status indicators

Status indicator group Labeling Color Function Description
POWERLINK R/E Green/Red Ready/Error see "POWERLINK - LED status indicators" on
L/D1 Green Link/Data activity on port 1 page 23
L/D2 Link/Data activity on port 2
Inverter axis 1 RDY Green Ready see "RDY, RUN, ERR (8BVI, 8BVP, 8BOP) - LED
RUN Orange Run status indicators" on page 23
ERR Red Error
Status of backup battery BAT Green/Red Ready/Error see "Backup battery - LED status indicators
(ACOPOSmMulti SafeMOTION EnDat 2.2)" on page
23
Power supply 24V Green 24V OK The 24 V module supply voltage is within the toler-
ance range.
Encoder SLOT1 UpP Orange Encoder direction of rotation + | Indicates that the position of the connected en-

coder is changing in the positive direction. The
faster the encoder position changes, the brighter
the LED is lit.

DN Encoder direction of rotation - |Indicates that the position of the connected en-
coder is changing in the negative direction. The
faster the encoder position changes, the brighter

the LED is lit.
Encoder SLOT2 UP Orange Encoder direction of rotation + | see Encoder SLOT1
DN Encoder direction of rotation -
Status of SafeMOTION module axis 1 R/E Green/Red Ready/Error see "SafeMOTION module - LED status indicators"
Safety status of SafeMOTION module 1 |SE Red Safe/Error on page 24

Table 10: 8BVI SafeMOTION inverter modules (single-axis modules) - LED status indicators
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2.1.2 Dual-axis modules

Status of SafeMC module axis
Status of SafeMC module axis 2
Safety status of SafeMC module 2
Encoder SLOT2

Encoder SLOT

Safety status of SafeMC module 1

Status of backup battery

Power supply

Inverter axis 1

POWERLINK

Inverter axis 2

Figure 3: 8BVI SafeMOTION inverter modules (two-axis modules) - Status indicator groups

2.1.2.1 LED status indicators

Status indicator group Labeling Color Function Description

POWERLINK R/E Green/Red Ready/Error see "POWERLINK - LED status indicators" on

L/D1 Green Link/Data activity on port 1 page 23

L/D2 Link/Data activity on port 2

Inverter axis 1 RDY Green Ready see "RDY, RUN, ERR (8BVI, 8BVP, 8BOP) - LED

RUN Orange Run status indicators" on page 23

ERR Red Error

Inverter axis 2 RDY Green Ready See inverter axis 1

RUN Orange Run

ERR Red Error

Status of backup battery BAT Green/Red Ready/Error see "Backup battery - LED status indicators
(ACOPOSmMulti SafeMOTION EnDat 2.2)" on page
23

Power supply 24V Green 24V OK The 24 V module supply voltage is within the toler-
ance range.

Encoder SLOT1 UP Orange Encoder direction of rotation + | Indicates that the position of the connected en-
coder is changing in the positive direction. The
faster the encoder position changes, the brighter
the LED is lit.

DN Encoder direction of rotation - | Indicates that the position of the connected en-
coder is changing in the negative direction. The
faster the encoder position changes, the brighter
the LED is lit.

Encoder SLOT2 UpP Orange Encoder direction of rotation + | see Encoder SLOT1

DN Encoder direction of rotation -

Status of SafeMOTION module axis 1 R/E Green/Red Ready/Error see "SafeMOTION module - LED status indicators"

Safety status of SafeMOTION module 1 | SE Red Safe/Error on page 24

Status of SafeMOTION module axis 2 R/E Green/Red Ready/Error

Safety status of SafeMOTION module 2 | SE Red Safe/Error

Table 11: 8BVI SafeMOTION inverter modules (two-axis modules) - LED status indicators

22

ACOPOSmulti SafeMOTION User’s Manual V 3.00




ACOPOSmulti SafeMOTION -« Status indicators

2.1.3 RDY, RUN, ERR (8BVI, 8BVP, 8B0OP) - LED status indicators

Labeling Color Function Description
RDY Green Ready Green (lit) The module is operational and the power stage can be enabled (operating system
present and booted, no permanent or temporary errors).
Green (blinking) » The module is not ready for operation.
Examples:
* No signal on one or both enable inputs
» DC bus voltage outside the tolerance range
*  Overtemperature on the motor (temperature sensor)
*  Motor feedback not connected or defective
*  Motor temperature sensor not connected or defective
*  Overtemperature on the module (IGBT junction, heat sink, etc.)
»  Disturbance on network
RUN Orange Run Orange (lit) The module's power stage is enabled.
ERR Red Error Red (lit) » There is a permanent error on the module.
Examples:
»  Permanent overcurrent
* Invalid data in EPROM

Table 12: RDY, RUN, ERR (8BVI, 8BVP, 8B0OP) - LED status indicators

1) Firmware V2.130 and higher.

2.1.4 POWERLINK - LED status indicators

Labeling Color Function Description
R/E Green/Red | Ready/Error LED not lit The module is not receiving power or initialization of the network interface has
failed.
Red (lit) The POWERLINK station number of the module is 0.
Red/Green, blinking The client is in an error state (drops out of cyclic operation).
Green (blinking) The client detects a valid POWERLINK frame on the network.
(single)
Green (blinking) Cyclic operation on the network is taking place, but the client itself is not yet a
(2x) participant.
Green (blinking) Cyclic operation of the client is in preparation.
(3x)
Green (lit) The client is participating in cyclic operation.
Green (flickering) The client is not participating in cyclic operation and also does not detect any
other stations on the network participating in cyclic operation.
L/D1 Green Link/Data activity on |Green (lit) A physical connection has been established to another station on the network.
port 1 Green (blinking) Activity on port 1
L/D2 Green Link/Data activity on | Green (lit) A physical connection has been established to another station on the network.
port 2 Green (blinking) Activity on port 2

Table 13: POWERLINK - LED status indicators

2.1.5 Backup battery - LED status indicators (ACOPOSmulti SafeMOTION EnDat 2.2)

Labeling Color Function Description
BAT Green/Red | Ready/Error LED not lit Possible causes:
*  The voltage of the installed backup battery is within the tolerance range,
but an EnDat encoder with backup battery is not connected.
* A battery-backed EnDat encoder is connected and registering "Battery
OK", but the module's firmware version does not support EnDat encoders
with battery backup.
Green (lit) A battery-backed EnDat encoder is connected and registering "Battery OK" (volt-
age of the installed backup battery is within the tolerance range).
Red (lit) A battery-backed EnDat encoder is connected and registering "Battery not OK".

Possible causes:

« Voltage of the installed backup battery outside of tolerance range
*  No backup battery installed in module

Table 14: Backup battery - LED status indicators
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2.1.6 SafeMOTION module - LED status indicators

There are 3 additional LEDs for each safe axis behind the front cover of an ACOPOSmulti SafeMOTION inverter

module:
Pulse disabling Pulse disabling Pulse disabling
HighSide HighSide HighSide
SafeMC1 SafeMC1 SafeMC2
Pulse disabling Pulse disabling Pulse disabling
LowSide LowSide LowSide
SafeMCH1 SafeMC1 SafeMC2
Safe motor holding break output SafeMC2
Safe motor holding break output SafeMC1 Safe motor holding break output SafeMC1
Figure 4: Single-axis modules Figure 5: Dual-axis modules
LED Color Description
R/E Green Red
Off Off Module not supplied with current, no communication
Single flash Unlink mode
Double flash Updating firmware
Blinking PREOPERATIONAL mode
On RUN mode
On Single flash, inverse Safety-related firmware invalid
Triple flash, inverse Updating safety-related firmware
On Communication error
Off On Errors
Status LED Red Warning/Error on the channel
Pulse disabling output, high-side During the boot phase, the channel LEDs are always lit
constantly red.
Orange 24V on the output
Off 0V on the output
Status LED Red Warning/Error on the channel
Pulse disabling output, low-side During the boot phase, the channel LEDs are always lit
constantly red.
Orange 24V on the output
Off 0 V on the output
Status LED Red Warning/Error on the channel
Motor holding brake output During the boot phase, the channel LEDs are always lit
constantly red.
Orange 24V on the output
Off 0V on the output
SE Red Off RUN mode
< 1s >
Boot phase or defective processor
J Safety preoperational state
JHH Safe communication channel not OK
Boot phaseg Firmware error
On | Non-acknowledgeable error state, FAIL SAFE state
The two "SE" indicators are two separate LEDs that show the states of safety processor 1 and safety processor 2. This
is only distinguishable when the front cover is open, however.

Table 15: SafeMOTION module - LED status indicators

24 ACOPOSmulti SafeMOTION User’s Manual V 3.00



ACOPOSmulti SafeMOTION -« Status indicators

Danger!

Constantly lit "SE" LEDs indicate a non-acknowledgeable FAIL SAFE state. The cause of this could be
a defective module or faulty configuration.

Check the entries in the logbook! If you are able to rule out a faulty configuration, then the module is
defective and must be replaced immediately.

It is your responsibility to ensure that all necessary repair measures or corrections to the configuration
are initiated after an error occurs since subsequent errors can result in dangerous situations!

2.1.7 Status changes when booting the operating system loader

The following timing is used for the LED status indicators:

Block size: 50 ms
Repeats after: 3,000 ms

Status LED Indicator
1. Boot procedure for base hardware |RDY
active RUN
ERR
2. Network configuration active RDY
RON | L L L T
ERR
3. Waiting for network telegram RDY
RUN
ERR
4. Network communication active RDY
RUN
ERR
5. ACOPOS operating system being RDY
transferred/burned " RUN
0 A BN AN N NN NN NN NN NN NN BN AN BNOAN O BNOAN MN |

Table 16: Status changes when booting the operating system loader

1) Firmware V2.140 and higher.
2.1.8 Setting the POWERLINK station number

The POWERLINK station number can be set using the two coded hexadecimal rotary switches located behind
the black cover.

Figure Coded rotary switch-| POWERLINK station number
Cover closed Cover open es

1 Position 16

2 Position 1

The POWERLINK station number change takes effect the next time the
ACOPOSmulti drive system is switched on.

Information:

Station numbers in the range from 0x01 to 0xFD are allowed.

Recommendation: For compatibility reasons, avoid station numbers
between 0xF0 and 0xFD since these are intended for future system
expansions.

Station numbers 0x00, 0xFE and OxFF are reserved and therefore not
allowed to be set.

Table 17: Setting the POWERLINK station number
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3 Data sheets

3.1 Module overview

Safe single-width inverter modules (single-axis modules)

Product ID Short description on page
8BVI0014HCSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 1.9 A, HV, cold plate or feed-through mounting 27
8BVI0014HCSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 1.9 A, HV, cold plate or feed-through mounting 27
8BVI0014HWSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 1.9 A, HV, wall mounting 27
8BVI0014HWSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 1.9 A, HV, wall mounting 27
8BVI0028HCSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 3.8 A, HV, cold plate or feed-through mounting 33
8BVI0028HCSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 3.8 A, HV, cold plate or feed-through mounting 33
8BVI0O028HWSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 3.8 A, HV, wall mounting 33
8BVI0028HWSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 3.8 A, HV, wall mounting 33
8BVIO055HCSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 7.6 A, HV, cold plate or feed-through mounting 39
8BVIO055HCSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 7.6 A, HV, cold plate or feed-through mounting 39
8BVIO055HWSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 7.6 A, HV, wall mounting 39
8BVI0055HWSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 7.6 A, HV, wall mounting 39
8BVI0110HCSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 15.1 A, HV, cold plate or feed-through mounting 45
8BVIO110HCSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 15.1 A, HV, cold plate or feed-through mounting 45
8BVIO110HWSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 15.1 A, HV, wall mounting 45
8BVI0110HWSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 15.1 A, HV, wall mounting 45
Safe double-width inverter modules (single-axis modules)

Product ID Short description on page
8BVI0220HCSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 22 A, HV, cold plate or feed-through mounting 56
8BVI0220HCSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 22 A, HV, cold plate or feed-through mounting 56
8BVI0220HWSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 22 A, HV, wall mounting 56
8BVI0220HWSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 22 A, HV, wall mounting 56
8BVI0O330HCSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 33 A, HV, cold plate or feed-through mounting 62
8BVI0330HCSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 33 A, HV, cold plate or feed-through mounting 62
8BVIO330HWSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 33 A, HV, wall mounting 62
8BVI0330HWSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 33 A, HV, wall mounting 62
8BVI0440HCSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 44 A, HV, cold plate or feed-through mounting 68
8BVI10440HCSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 44 A, HV, cold plate or feed-through mounting 68
8BVI0440HWSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 44 A, HV, wall mounting 68
8BVI0440HWSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 44 A, HV, wall mounting 68
Safe 4x width inverter modules (single-axis modules)

Product ID Short description on page
8BVIO660HCSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 66 A, HV, cold plate or feed-through mounting 111
8BVI0660HCSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 66 A, HV, cold plate or feed-through mounting 111
8BVI0660HWSA.000-1 ACOPOSmulti SafeMOTION SinCos inverter module, 66 A, HV, wall mounting 111
8BVI0660HWSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 66 A, HV, wall mounting 111
8BVIO880HCSA.004-1 ACOPOSmulti SafeMOTION SinCos inverter module, 88 A, HV, cold plate or feed-through mounting 117
8BVIO880HCSS.004-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 88 A, HV, cold plate or feed-through mounting 17
8BVI0O880HWSA.004-1 ACOPOSmulti SafeMOTION SinCos inverter module, 88 A, HV, wall mounting 117
8BVI0880HWSS.004-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 88 A, HV, wall mounting 117
Safe 8x width inverter modules (single-axis modules)

Product ID Short description on page
8BVI1650HCSS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 165 A, HV, cold plate or feed-through mounting 130
Safe single-width inverter modules (dual-axis modules)

Product ID Short description on page
8BVI0014HCDS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 1.9 A, HV, cold plate or feed-through mounting, 2 axes 78
8BVI0014HWDS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 1.9 A, HV, wall mounting, 2 axes 78
8BVI0028HCDS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 3.8 A, HV, cold plate or feed-through mounting, 2 axes 83
8BVI0028HWDS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 3.8 A, HV, wall mounting, 2 axes 83
8BVI0055HCDS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 7.6 A, HV, cold plate or feed-through mounting, 2 axes 88
8BVI0055HWDS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 7.6 A, HV, wall mounting, 2 axes 88
Safe double-width inverter modules (dual-axis modules)

Product ID Short description on page
8BVI0110HCDS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 15.1 A, HV, cold plate or feed-through mounting, 2 axes 97
8BVI0110HWDS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 15.1 A, HV, wall mounting, 2 axes 97
8BVI0220HCDS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 22 A, HV, cold plate or feed-through mounting, 2 axes 102
8BVI0220HWDS.000-1 ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 22 A, HV, wall mounting, 2 axes 102
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3.2 Safe single-width inverter modules (single-axis modules)

3.2.1 8BVI0014HCSS.000-1, 8BVI0O014HWSS.000-1, 8BVI0014HCSA.000-1, 8BVI0014HWSA.000-1

3.2.1.1 General information

» Clearly structured, straightforward implementation via network-based safety technology
* Modular expandability through virtual wiring
» Immediate triggering of safety function due to short cycle times

+ Easy implementation with transparent control and status information, even in the standard application
» Compact design

3.2.1.2 Order data

Model number

Short description

Figure

Cold plate or feed-through mounting

8BVI0014HCSS.000-1

ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 1.9 A,
HV, cold plate or feed-through mounting

8BVIO014HCSA.000-1

ACOPOSmMulti SafeMOTION SinCos inverter module, 1.9 A, HV,
cold plate or feed-through mounting

Wall mounting

8BVI0014HWSS.000-1

ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 1.9 A,
HV, wall mounting

8BVI0014HWSA.000-1

ACOPOSmulti SafeMOTION SinCos inverter module, 1.9 A, HV,
wall mounting

Required accessories

Terminal block sets

8BZVI0055SS.000-1A

Screw clamp set for ACOPOSmulti 8BVIOOxxHxSS
and 8BVIOOxxHxSA modules: 1x 8TB3104.204G-11, 1x
8TB2104.203L-00, 1x 8TB2108.2010-00

Optional accessories

Accessory sets

8BXB000.0000-00

ACPmulti accessory set for encoder buffering consisting of: 1
lithium battery AA 3.6 V; 1 protective cap for battery holder

Fan modules

8BXF001.0000-00

ACOPOSmulti fan module, replacement fan for ACOPOSmulti
modules (8BVP / 8BOC / 8BVI / 8BVE / 8BOK)

POWERLINK cables

X20CAO0E61.00020

POWERLINK connection cable, RJ45 to RJ45, 0.2 m

X20CAOE61.00025

POWERLINK connection cable, RJ45 to RJ45, 0.25 m

X20CAOE61.00030

POWERLINK connection cable, RJ45 to RJ45, 0.3 m

X20CAOE61.00035

POWERLINK connection cable, RJ45 to RJ45, 0.35 m

X20CAOE61.00050

POWERLINK connection cable, RJ45 to RJ45, 0.5 m

X20CAOE61.00100

POWERLINK connection cable, RJ45 to RJ45, 1 m

Plug-in modules

8BAC0120.000-1

ACOPOSmMulti plug-in module, EnDat 2.1 interface

8BAC0120.001-2

ACOPOSmulti plug-in module, EnDat 2.2 interface

8BAC0121.000-1

ACOPOSmulti plug-in module, HIPERFACE interface

8BAC0122.000-1

ACOPOSmulti plug-in module, resolver interface 10 kHz

8BAC0123.000-1

ACOPOSmMulti plug-in module, incremental encoder and SSI ab-
solute encoder interface for RS422 signals

8BAC0123.001-1

ACOPOSmMulti plug-in module, incremental encoder interface for
5V single-ended and 5 V differential signals

8BAC0123.002-1

ACOPOSmulti plug-in module, incremental encoder interface for
24V single-ended and 24 V differential signals

8BAC0124.000-1

ACOPOSmulti plug-in module, SinCos interface

8BAC0125.000-1

ACOPOSmMulti plug-in module, SinCos EnDat 2.1/SSl interface

8BAC0130.000-1

ACOPOSmulti plug-in module, 2 digital outputs, 50 mA, max.
62,5 kHz, 4 digital outputs, 500 mA, max. 1,25 kHz, 2 digital
inputs 24 VDC

8BAC0130.001-1

ACOPOSmulti plug-in module, 2 digital outputs, 50 mA, max.
62.5 kHz, 4 digital outputs, 500 mA, max. 1.25 kHz

8BAC0132.000-1

ACOPOSmulti input module, 4 analog inputs +10 V

8BAC0133.000-1

ACOPOSmMulti plug-in module, 3 RS422 outputs for ABR en-
coder emulation, 1 Mhz

Shield component sets

8SCS000.0000-00

ACOPOSmulti shielding components set: 1x shielding plate
1fold type 0; 1x hose clamp, W 9 mm, D 12-22 mm

8SCS002.0000-00

ACOPOSmulti shield component set: 1x clamping plate; 2x
clamps D 4-13.5 mm; 4x screws

8SCS009.0000-00

ACOPOSmMulti shield component set: 1x ACOPOSmulti holding
plate SK8-14; 1x shield terminal SK14

Terminal blocks

Table 18: 8BVI0014HCSS.000-1, 8BVI0014HCSA.000-1, 8BVI0014HWSS.000-1, 8BVIO014HWSA.000-1 - Order data
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Model number
8TB2104.203L-00

Short description

Screw clamp 4-pin, single row, spacing: 5.08 mm, label 3: T- T
+ B- B+, L keying: 1010

Screw clamp 8-pin, single row, spacing: 5.08 mm, label 1: num-
bered serially

Screw clamp 4-pin, single row, spacing: 7.62 mm, label 4: PE W
V U, G coding: 0110

Table 18: 8BVIO014HCSS.000-1, 8BVI0O014HCSA.000-1, 8BVIO014HWSS.000-1, 8BVI0014HWSA.000-1 - Order data

Figure

8TB2108.2010-00

8TB3104.204G-11

Information:

Only 8BCM motor cables from B&R are permitted to be connected to the motor connectors.

ACOPOSmulti SafeMOTION EnDat 2.2

Information:

Only 8BCF EnDat 2.2 cables from B&R or 8BCH hybrid motor cables from B&R are permitted to be
connected to the encoder interfaces.

ACOPOSmulti SafeMOTION SinCos
Information:

Only 8BCS encoder cables from B&R are permitted to be connected to the encoder interfaces on B&R
standard motors.

For details, see 1.2 "Safe power transmission system " on page 167.

3.2.1.3 Technical data

Product ID | 8BVI0014HCSS.000-1 8BVI0014HWSS.000-1 8BVI0O014HCSA.000-1 8BVI0O014HWSA.000-1
General information
B&R ID code 0xAAOC OxAAOE 0xEOBO 0xEO0B1

Cooling and mounting method

Cold plate or feed-
through mounting

Wall mounting Cold plate or feed-

through mounting

Wall mounting

Slots for plug-in modules 21
Certification
CE Yes
cULus Yes
KC Yes -
FSC Yes
DC bus connection
Voltage
Nominal 750 VDC
Continuous power consumption 2 1.46 kW

Power loss depending on the switch-
ing frequency ¥
Switching frequency 5 kHz
Switching frequency 10 kHz
Switching frequency 20 kHz

[0.6 * I\y? + 1.3 * Iy, + 60] W
[0.97 * 1,2+ 0.5 * Iy + 110] W
[1.7 *1y?- 0.7 * Iy + 225] W

DC bus capacitance

165 uF

Design

ACOPOSmulti backplane

24 VDC supply

Input voltage

25 VDC #1.6%

Input capacitance

235 F

Max. power consumption

18 W + Pgyct + Psiorz + Pasvouw + Proldingsrake + Pranssom.. ¥ 25 W + Psyct + Psiorz + Pasvout + Photdingsrake + Pranssom..?

DC bus voltage (Upc): 260 to 315
VDC
DC bus voltage (Upc): 315 to 800
VDC

Design ACOPOSmulti backplane
24 VDC output

Quantity 2

Output voltage

25 VDC * (Upo/315)

24 VDC #6%

tion 2

Protection 250 mA (slow-blow) electronic, automatic reset
Motor connection ©

Quantity 1

Continuous power per motor connec- 1.4 kKW

tion 2

Continuous current per motor connec- 1.9 Aeit

Table 19: 8BVI0014HCSS.000-1, 8BVI0014HWSS.000-1, 8BVIO014HCSA.000-1, 8BVIO014HWSA.000-1 - Technical data
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Product ID

8BVI0014HCSS.000-1 8BVI0014HWSS.000-1 | 8BVI0014HCSA.000-1 | 8BVI0014HWSA.000-1

Reduction of continuous current de-

pending on the switching frequency ”
Switching frequency 5 kHz
Switching frequency 10 kHz
Switching frequency 20 kHz

- No reduction ® -
- No reduction -
- 0.11 A/K (from 33°C) 9 -

No reduction &
No reduction
0.11 A/K (from 33°C) 9

Reduction of continuous current de-
pending on the switching frequency
and mounting method 9
Switching frequency 5 kHz
Cold plate mounting '
Feed-through mounting
Switching frequency 10 kHz
Cold plate mounting ™
Feed-through mounting
Switching frequency 20 kHz
Cold plate mounting '
Feed-through mounting

No reduction ® -
No reduction ® -

No reduction ® -
No reduction & -

No reduction -
No reduction -

No reduction -
No reduction -

0.13 A/K (from 46°C) -
0.1 A/K (from 41°C) -

0.13 A/K (from 46°C) -
0.1 A/K (from 41°C) -

Reduction of continuous current de-
pending on the installation elevation
Starting at 500 m above sea level

0.19 A per 1000 m

Peak current

4.7 Acq

Nominal switching frequency

5 kHz

Possible switching frequencies 2

5/10/20 kHz

Electrical stress of the connected
motor in accordance with IEC TS
60034-25 13

Limit value curve A

Protective measures

Overload protection Yes
Short circuit and ground fault pro- Yes
tection
Max. output frequency 598 Hz
Design
U, Vv, W, PE Male connector
Shield connection Yes
Terminal connection cross section
Flexible and fine wire lines
With wire end sleeves 0.25 to 4 mm?
Approbation data
UL/C-UL-US 30to 10
CSA 2810 10
Terminal cable cross section dimen- 12t0 22 mm
sion of shield connection
Max. motor line length depending on
the switching frequency
Switching frequency 5 kHz 25m
Switching frequency 10 kHz 25m
Switching frequency 20 kHz 10m

Motor holding brake connection

Quantity

1

Output voltage

24 VDC +5.8% / -0% '©

Continuous current 1.1A
Max. internal resistance 0.5Q
Extinction potential Approx. 30 V
Max. extinction energy per switching 1.5Ws
operation
Max. switching frequency 0.5Hz
Protective measures
Overload and short circuit protec- Yes
tion
Open line monitoring Yes
Undervoltage monitoring Yes

Response threshold for open line
monitoring

Approx. 0.25 A

Response threshold for undervoltage
monitoring

24 VDC -2% / -4%

Encoder interfaces '

Quantity

Type

EnDat 2.2 ® SinCos

Connections

9-pin female DSUB connector 15-pin female DSUB connector

Status indicators

UP/DN LEDs

Electrical isolation
Encoder - ACOPOSmulti

No

Encoder monitoring

Yes

Max. encoder cable length

100 m
Depends on the cross section
of the encoder's supply wires 9

50 m 20

Table 19: 8BVI0014HCSS.000-1, 8BVI0014HWSS.000-1, 8BVIO014HCSA.000-1, 8BVIO014HWSA.000-1 - Technical data
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Product ID 8BVI0014HCSS.000-1 | 8BVI0014HWSS.000-1 8BVI0014HCSA.000-1 8BVI0014HWSA.000-1

Encoder supply
Output voltage Typ. 125V 5V 5% 29
Load capability 350 mA 300 mA 22
Sense lines - 2, compensation of max. 2 x 0.7 V
Protective measures
Short circuit protection Yes
Overload protection Yes
Synchronous serial interface
Signal transmission RS485
Data transfer rate 6.25 Mbit/s | 781.25 kbit/s
Sine/Cosine inputs
Signal transmission - | Differential signals, symmetrical
Differential voltage
In motion - 05t01.35V 2
At standstill - 0.8t01.35V 2
Differential voltage deviation per - +10% 29
signal period
Common-mode voltage - Max. £7 V
Terminating resistors - 120 Q
Max. input frequency - 200 kHz
Signal frequency (-5 dB) - <300 kHz
Signal frequency (-3 dB) - DC up to 200 kHz
ADC resolution - 12-bit
Reference input
Signal transmission - Differential signal, symmetrical
Differential voltage for low - <-02V
Differential voltage for high - 202V
Common-mode voltage - Max. -5V to +9V
Terminating resistors - 120 Q
Position
Resolution @ 1 Vg2 - Number of encoder lines * 5700
Precision 27 - -
Noise 27 - -
Max. power consumption per encoder Psuc[W] = 19V * lgncoderl Al 2 Psmc[W] =25V * (0.376 A + 0.35 * lgncoqeAl) 2
interface
Trigger inputs
Quantity 2
Wiring Sink
Electrical isolation
Input - Inverter module Yes
Input - Input Yes
Input voltage
Nominal 24 VDC
Maximum 30 VDC
Switching threshold
Low <5V
High >15V
Input current at nominal voltage Approx. 10 mA
Switching delay
Rising edge 52 ps +0.5 ps (digitally filtered)
Falling edge 53 ps +0.5 ps (digitally filtered)
Modulation compared to ground po- Max. £38 V
tential
Electrical characteristics
Discharge capacitance 0.14 yF
Operating conditions
Permitted mounting orientations
Hanging vertically Yes
Lying horizontally Yes
Standing horizontally No
Installation at elevations above sea
level
Nominal 0to 500 m
Maximum 29 4000 m
Degree of pollution in accordance with 2 (non-conductive pollution)
EN 60664-1
Overvoltage category in accordance 1]
with IEC 60364-4-443:1999
EN 60529 protection 1P20 20
Environmental conditions
Temperature
Operation
Nominal 5to 40°C
Maximum 3 55°C
Storage -25 to 55°C
Transport -25t0 70°C

Table 19: 8BVI0014HCSS.000-1, 8BVI0014HWSS.000-1, 8BVI0O014HCSA.000-1, 8BVIO014HWSA.000-1 - Technical data
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Product ID 8BVI0014HCSS.000-1 8BVI0014HWSS.000-1 | 8BVI0014HCSA.000-1 | 8BVI0014HWSA.000-1
Relative humidity

Operation 5 to 85%

Storage 510 95%

Transport Max. 95% at 40°C

Mechanical characteristics
Dimensions 22

Width 53 mm
Height 317 mm
Depth
Wall mounting - 263 mm - 263 mm
Cold plate 212 mm - 212 mm -
Feed-through mounting 209 mm - 209 mm -
Weight Approx. 2.1 kg Approx. 2.6 kg Approx. 2.1 kg Approx. 2.6 kg
Module width 1

Table 19: 8BVI0014HCSS.000-1, 8BVI0014HWSS.000-1, 8BVI0014HCSA.000-1, 8BVIO014HWSA.000-1 - Technical data

1) SLOT 2 is not occupied. SLOT 1 of the ACOPOSmulti module is occupied by the SafeMOTION module.

2) Valid in the following conditions: 750 VDC DC bus voltage, 5 kHz switching frequency, 40°C ambient temperature, installation elevation <500 m above sea
level, no derating due to cooling type.

3) Iy... Current on the motor connection [A].

4) Psmci ... Max. power consumption Psyc [W] of the SafeMOTION module in SLOT1 (see the "Encoder interfaces" section).

Psior2 ... Max. power consumption Pggac [W] of the plug-in module in SLOT2 (see the technical data for the respective plug-in module).

P24y out... Power [W] that is output to the connections X2/+24 V Out 1 and X2/+24 V Out 2 on the module (max. 10 W).

Prangsom...... Portion of the power [W] that is used by the fan modules in the mounting plate or the 8BOM0040HFF0.000-1 fan module (see the technical data
for the respective 8BOM... mounting plate / 8BOM0040HFF0.000-1 fan module).

5) Psmci ... Max. power consumption Psyc [W] of the SafeMOTION module in SLOT1 (see the "Encoder interfaces" section).

Psior2 ... Max. power consumption Pggac [W] of the plug-in module in SLOT2 (see the technical data for the respective plug-in module).

P24v out ... Power [W] that is output to the connections X2/+24 V Out 1 and X2/+24 V Out 2 on the module (max. 10 W).

Prangsowm... ... Portion of the power [W] that is used by the fan modules in the mounting plate or the 8BOM0040HFF0.000-1 fan module (see the technical data
for the respective 8BOM... mounting plate / 8BOM0040HFF0.000-1 fan module).

6) Only 8BCM motor cables from B&R are permitted to be connected to the motor connectors.

7) Valid in the following conditions: 750 VDC DC bus voltage. The temperature specifications refer to the ambient temperature.

8) Value for the nominal switching frequency.

9) The module cannot supply the full continuous current at this switching frequency. This unusual value for the ambient temperature, at which derating of the
continuous current must be taken into account, ensures that the derating of the continuous current can be determined in the same manner as at other
switching frequencies.

10)  Valid in the following conditions: 750 VDC DC bus voltage, minimum permissible coolant flow volume (3 I/min).

11)  The temperature specifications refer to the return temperature of the cold plate mounting plate.

12) B&R recommends operating the module at its nominal switching frequency. Operating the module at a higher switching frequency for application-specific
reasons reduces the continuous current and increases the CPU load.

13)  If necessary, the stress of the motor isolation system can be reduced by an additional externally wired dU/dt choke. For example, the RWK 305 three-phase
du/dt choke from Schaffner (www.schaffner.com) can be used. Important: Even when using a dU/dt choke, it is necessary to ensure that an EMC-compatible,
low inductance shield connection is used!

14)  The module's electrical output frequency (SCTRL_SPEED_ACT * MOTOR_POLEPAIRS) is monitored to protect against dual use in accordance with EC
regulation 428/2009 | 3A225. If the electrical output frequency of the module exceeds the limit value of 598 Hz uninterrupted for more than 0.5 s, then the
current movement is aborted and error 6060 is output (Power element: Limit speed exceeded).

15) During project development, it is necessary to check if the minimum voltage can be maintained on the holding brake with the specified wiring. The operating
voltage range of the holding brake can be found in the user's manual for the respective motor.

16)  The specified value is only valid under the following conditions:

- The 24 VDC supply for the module is provided by an 8BOC auxiliary supply module installed on the same mounting plate.
If the 24 VDC supply for the module is applied to the mounting plate using an 8BVE expansion module, then the output voltage is reduced because of voltage
drops on the expansion cable. In this case, undervoltage monitoring must be disabled.

17)  Only 8BCF EnDat 2.2 cables from B&R are permitted to be connected to the encoder interfaces.

18) An EnDat 2.2 functional safety encoder is required when using ACOPOSmulti SafeMOTION inverter modules! With standard EnDat 2.2 encoders, only the
STO, SBC and SS1 functions are monitored with respect to timing!

19) The maximum encoder cable length |, can be calculated as follows (the maximum permissible encoder cable length of 100 m must not be exceeded):

lnax = 7.9/ 1 * A * 1/(2*p)

I ... Max. current consumption of the encoder [A].
A ... Cross section of the supply wire [mm?].
p ... Specific resistance [Q mm?m] (e.g. for copper: p = 0.0178).
20) The maximum permitted cable length is 50 m.
21) During the power-on procedure for the encoder supply voltage (2 seconds), the monitoring limit for the supply voltage is increased from 5.25 V to 6 V. In
this phase, overvoltages up to 6 V are not detected.
A short-term overvoltage of maximum 6 V should not damage the encoder electronics in any way.
An undervoltage on the encoder supply will result in a sine or cosine signal outside the specification.
22) An actual reserve of 12 mA exists for the terminating resistor.
23) The sine-cosine output signals from the measuring instrument are checked by the evaluation circuit using pointer length monitoring.
The pointer length z = 2 V((Sin - nSin)? + (Cos - nCos)?) is monitored according to the specified limits.
24) The sine-cosine output signals from the measuring instrument are checked by the evaluation circuit using pointer length monitoring.
The pointer length z = 2 V((Sin - nSin)? + (Cos - nCos)?) is also monitored according to the specified limits from the time the evaluation circuit is switched
on until a signal period has passed.
25) The sine-cosine output signals from the measuring instrument are checked by the evaluation circuit using pointer length monitoring.
The pointer length z = 2 V((Sin - nSin)? + (Cos - nCos)?) is only permitted to vary by maximum £10% per signal period.
26) This value does not correspond to the encoder resolution that must be configured in Automation Studio (16384 * number of encoder lines).
27) Limited by the encoder in practice.
28)  lencoder --- Max. power consumption of the connected encoder [A].
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29)
30)
31)

32)

Continuous operation at elevations ranging from 500 m to 4000 m above sea level is possible (taking the specified continuous current reductions into
consideration).

This value only applies in its delivered state (SLOT2 of the module is sealed by a slot cover / shield plate). If SLOT2 on the module is not sealed, then the level
of protection is reduced to IP10. It is important to note that a 8SCS005.0000-00 shield set (slot cover / shield plate) or plug-in module must always be inserted!
Continuous operation at ambient temperatures ranging from 40°C to max. 55°C is possible (taking the specified continuous current reductions into consid-
eration), but this will result in a shorter service life.

These dimensions refer to the actual device dimensions including the respective mounting plate. Make sure to leave additional space above and below the
devices for mounting, connections and air circulation.

3.2.1.4 Wiring

For details, see 3.2.5 "Wiring: Safe single-width inverter modules (single-axis modules)" on page 51.

For general information, see 6 "Wiring" on page 142.
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3.2.2 8BVI0028HCSS.000-1, 8BVI0028HWSS.000-1, 8BVI0028HCSA.000-1, 8BVIO028HWSA.000-1

3.2.2.1 General information

» Clearly structured, straightforward implementation via network-based safety technology
* Modular expandability through virtual wiring
» Immediate triggering of safety function due to short cycle times

» Easy implementation with transparent control and status information, even in the standard application
+ Compact design

3.2.2.2 Order data

Model number

Short description

Cold plate or feed-through mounting

8BVI0028HCSS.000-1

ACOPOSmMulti SafeMOTION EnDat 2.2 inverter module, 3.8 A,
HV, cold plate or feed-through mounting

8BVI0028HCSA.000-1

ACOPOSmulti SafeMOTION SinCos inverter module, 3.8 A, HV,
cold plate or feed-through mounting

Wall mounting

8BVI0028HWSS.000-1

ACOPOSmulti SafeMOTION EnDat 2.2 inverter module, 3.8 A,
HV, wall mounting

8BVIO028HWSA.000-1

ACOPOSmulti SafeMOTION SinCos inverter module, 3.8 A, HV,
wall mounting

Required accessories

Terminal block sets

8BZV10055SS.000-1A

Screw clamp set for ACOPOSmulti 8BVIOOxxHxSS
and 8BVIOOxxHxSA modules: 1x 8TB3104.204G-11, 1x
8TB2104.203L-00, 1x 8TB2108.2010-00

Optional accessories

Accessory sets

8BXB000.0000-00

ACPmulti accessory set for encoder buffering consisting of: 1
lithium battery AA 3.6 V; 1 protective cap for battery holder

Fan modules

8BXF001.0000-00

ACOPOSmMulti fan module, replacement fan for ACOPOSmulti
modules (8BVP / 8BOC / 8BVI / 8BVE / 8BOK)

POWERLINK cables

X20CAOE61.00020

POWERLINK connection cable, RJ45 to RJ45, 0.2 m

X20CAOE61.00025

POWERLINK connection cable, RJ45 to RJ45, 0.25 m

X20CAOE61.00030

POWERLINK connection cable, RJ45 to RJ45, 0.3 m

X20CAOE61.00035

POWERLINK connection cable, RJ45 to RJ45, 0.35 m

X20CAOE61.00050

POWERLINK connection cable, RJ45 to RJ45, 0.5 m

X20CAO0E61.00100

POWERLINK connection cable, RJ45 to RJ45, 1 m

Plug-in modules

8BAC0120.000-1

ACOPOSmulti plug-in module, EnDat 2.1 interface

8BAC0120.001-2

ACOPOSmulti plug-in module, EnDat 2.2 interface

8BAC0121.000-1

ACOPOSmMulti plug-in module, HIPERFACE interface

8BAC0122.000-1

ACOPOSmMulti plug-in module, resolver interface 10 kHz

8BAC0123.000-1

ACOPOSmulti plug-in module, incremental encoder and SS| ab-
solute encoder interface for RS422 signals

8BAC0123.001-1

ACOPOSmulti plug-in module, incremental encoder interface for
5V single-ended and 5 V differential signals

8BAC0123.002-1

ACOPOSmMulti plug-in module, incremental encoder interface for
24 V single-ended and 24 V differential signals

8BAC0124.000-1

ACOPOSmMulti plug-in module, SinCos interface

8BAC0125.000-1

ACOPOSmulti plug-in module, SinCos EnDat 2.1/SSl interface

8BAC0130.000-1

ACOPOSmulti plug-in module, 2 digital outputs, 50 mA, max.
62,5 kHz, 4 digital outputs, 500 mA, max. 1,25 kHz, 2 digital
inputs 24 VDC

8BAC0130.001-1

ACOPOSmMulti plug-in module, 2 digital outputs, 50 mA, max.
62.5 kHz, 4 digital outputs, 500 mA, max. 1.25 kHz

8BAC0132.000-1

ACOPOSmMulti input module, 4 analog inputs +10 V

8BAC0133.000-1

ACOPOSmulti plug-in module, 3 RS422 outputs for ABR en-
coder emulation, 1 Mhz

Shield component sets

8SCS000.0000-00

ACOPOSmulti shielding components set: 1x shielding plate
1fold type 0; 1x hose clamp, W 9 mm, D 12-22 mm

8SCS002.0000-00

ACOPOSmMulti shield component set: 1x clamping plate; 2x
clamps D 4-13.5 mm; 4x screws

8SCS009.0000-00

ACOPOSmulti shield component set: 1x ACOPOSmulti holding
plate SK8-14; 1x shield terminal SK14

Terminal blocks

8TB2104.203L-00

Screw clamp 4-pin, single row, spacing: 5.08 mm, label 3: T- T
+ B- B+, L keying: 1010

Table 20: 8BVI0028HCSS.000-1, 8BVI0028HCSA.000-1, 8BVI0028HWSS.000-1, 8BVIO028HWSA.000-1 - Order data
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Model number Short description Figure
8TB2108.2010-00 Screw clamp 8-pin, single row, spacing: 5.08 mm, label 1: num-

bered serially
8TB3104.204G-11 Screw clamp 4-pin, single row, spacing: 7.62 mm, label 4: PE W

V U, G coding: 0110

Table 20: 8BVI0028HCSS.000-1, 8BVI0028HCSA.000-1, 8BVI0028HWSS.000-1, 8BVI0O028HWSA.000-1 - Order data

Information:

Only 8BCM motor cables from B&R are permitted to be connected to the motor connectors.

ACOPOSmMulti SafeMOTION EnDat 2.2

Information:

Only 8BCF EnDat 2.2 cables from B&R or 8BCH hybrid motor cables from B&R are permitted to be
connected to the encoder interfaces.

ACOPOSmulti SafeMOTION SinCos
Information:

Only 8BCS encoder cables from B&R are permitted to be connected to the encoder interfaces on B&R
standard motors.

For details, see 1.2 "Safe power transmission system " on page 167.

3.2.2.3 Technical data

Product ID | 8BVI0028HCSS.000-1 8BVI0028HWSS.000-1 8BVI0028HCSA.000-1 8BVI0028HWSA.000-1
General information
B&R ID code 0xAA10 0xAA12 0xCD74 0xE0B2
Cooling and mounting method Cold plate or feed- Wall mounting Cold plate or feed- Wall mounting
through mounting through mounting
Slots for plug-in modules 21
Certification
CE Yes
cULus Yes
KC Yes -
FSC Yes
DC bus connection
Voltage
Nominal 750 VDC
Continuous power consumption 2 2.87 kW
Power loss depending on the switch-
ing frequency ¥
Switching frequency 5 kHz [0.6 * w2+ 1.3* 1y, +60] W
Switching frequency 10 kHz [0.97 * Iy2+ 0.5 * Iy + 1101 W
Switching frequency 20 kHz [1.7 * 1y2- 0.7 * Iy + 225] W
DC bus capacitance 165 pF
Design ACOPOSmulti backplane
24 VDC supply
Input voltage 25 VDC #1.6%
Input capacitance 23.5 yF
Max. power consumption 18 W + Pgyct + Psiorz + Paavout + Phoidingsrake + Pranssom.. ) 25 W + Pgyct * Psior2 * P2svout + Photdingsrake + Pranssom..”
Design ACOPOSmulti backplane
24 VDC output
Quantity 2
Output voltage
DC bus voltage (Upc): 260 to 315 25 VDC * (Upc/315)
VDC
DC bus voltage (Upc): 315 to 800 24 VDC 6%
VDC
Protection 250 mA (slow-blow) electronic, automatic reset
Motor connection ©
Quantity 1
Continuous power per motor connec- 2.8 kW
tion 2
Continuous current per motor connec- 3.8 A
tion 2

Table 21: 8BVI0028HCSS.000-1, 8BVI0028HWSS.000-1, 8BVIO028HCSA.000-1, 8BVI0O028HWSA.000-1 - Technical data
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Product ID

8BVI0028HCSS.000-1 8BVI0028HWSS.000-1 | 8BVI0028HCSA.000-1 | 8BVI0028HWSA.000-1

Reduction of continuous current de-

pending on the switching frequency ”
Switching frequency 5 kHz
Switching frequency 10 kHz
Switching frequency 20 kHz

- No reduction ® -
- No reduction -
- 0.12 A/K (from 33°C) -

No reduction &
No reduction
0.12 A/K (from 33°C) 9

Reduction of continuous current de-
pending on the switching frequency
and mounting method 9
Switching frequency 5 kHz
Cold plate mounting '
Feed-through mounting
Switching frequency 10 kHz
Cold plate mounting ™
Feed-through mounting
Switching frequency 20 kHz
Cold plate mounting '
Feed-through mounting

No reduction ® -
No reduction ® -

No reduction ® -
No reduction & -

0.6 A/K (from 58°C) -
No reduction -

0.6 A/K (from 58°C) -
No reduction -

0.1 A/K (from 34°C) 2 -
0.09 A/K (from 18°C) 9 -

0.1 A/K (from 34°C) 12 -
0.1 A/K (from 18°C) 9 -

Reduction of continuous current de-
pending on the installation elevation
Starting at 500 m above sea level

0.38 A per 1000 m

Peak current

9.5 Aqq

Nominal switching frequency

5 kHz

Possible switching frequencies @

5/10/20 kHz

Electrical stress of the connected
motor in accordance with IEC TS
60034-25 4

Limit value curve A

Protective measures

Overload protection Yes
Short circuit and ground fault pro- Yes
tection
Max. output frequency 598 Hz 9
Design
U, Vv, W, PE Male connector
Shield connection Yes
Terminal connection cross section
Flexible and fine wire lines
With wire end sleeves 0.25 to 4 mm?
Approbation data
UL/C-UL-US 30to 10
CSA 2810 10
Terminal cable cross section dimen- 12t0 22 mm
sion of shield connection
Max. motor line length depending on
the switching frequency
Switching frequency 5 kHz 25m
Switching frequency 10 kHz 25m
Switching frequency 20 kHz 10m

Motor holding brake connection

Quantity

1

Output voltage

24 VDC +5.8% / -0% "

Continuous current 1.1A
Max. internal resistance 0.5Q
Extinction potential Approx. 30 V
Max. extinction energy per switching 1.5Ws
operation
Max. switching frequency 0.5Hz
Protective measures
Overload and short circuit protec- Yes
tion
Open line monitoring Yes
Under