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System presentation

1 System presentation

1.1 Drive range Rexroth IndraDrive ML
1.1.1 Overview — Rexroth IndraDrive ML

Rexroth IndraDrive ML
HMUO05

DG000573v01_nn.tif

Tab. 1-1: HMUOS5 universal inverter from the product range Rexroth IndraDrive
ML
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System presentation

Supply unit Drive controller

V74

HMUO05

HNAO5

HNCO5* = | HMFO05
HNLO5*
.-IJ-. H N F05 DG000539v01_nn.des
HMUO05 Universal inverter
* CSx02.5 Control section with firmware for drive con-
trollers (FWA-INDRV*-MPx...)

De0Ros3EN0Tm.des 3AC HPCO01 Motor/mains module
* Only relevant for high output HMUO5 HMLO5 Motor choke (optional)
HNAO5 Mains connecting module HMFO05 Motor filter (optional)
HMUO05 Universal inverter Fig. 1-2: Drive controller components
CSx02.5 Control section with firmware for supply units

(FWA-INDRV*-PSB-...)
HPCO01 Motor/mains module
HNCO05 Mains capacitor
HNLO5 Choke
HNFO05 Mains filter
Fig. 1-1: Supply unit components
Tab. 1-2: Supply unit, drive controller

HMV05 HMVO05 is the designation for a supply unit consisting of an HNAQO5 mains
connecting module, HMUOS universal inverter and CSB02.5 control section
with firmware for supply units (FWA-INDRV*-PSB-...).

HMVO05 is not an official product designation and is used solely for documen-
tation purposes.

HMS05 HMSO05 is the designation for a drive controller consisting of an HMUOQ5
universal inverter and CSx02.5 control section with firmware for drive control-
lers (FWA-INDRV*-MPx-...).

HMSO05 is not an official product designation and is used solely for documen-
tation purposes.
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1.1.2

Bosch Rexroth AG
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System presentation

Areas of application and target applications

Forming method

° Servo press main drive
[ Winders

J Straightener drives

. Profiler drives

Plastics

L Extruders
[ Kneaders
. Pumps

. Injector and profiling axis drives

Marine/offshore

. Fishing winches

. Anchor handling winches
] Nautical winches

[ Shiplifts

Metallurgy
° Roller conveyors

° Transfer lifters

Others
. Paper manufacturing (pumps, rollers)
L] Press machines (winders, sheet cutters, rollers)

° General automation (pumps, cranes, testing stations)

Areas of application and target applications
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1.1.3 Features
Features

DOK-INDRV*-HXX05******-PR01-EN-P
Rexroth IndraDrive ML Drive systems with HMU05

Universal power sections for inverters and regenerative supply units

Power sections (HMUO0S.1N-F0340 to -F0680) with the same output can
be connected in parallel

Compact construction

Protection class IP00

CSx02.5 control section

Control panel with programming module function

Scalable signal processing and firmware

Multi-encoder interface for all standard encoders

DC bus connection

Analog input (14 bit, £10 V)

Power-based fan control on low output HMUO05

Water cooling on high output HMUO5; no additional fan cooling required

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01
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Performance features

Bosch Rexroth AG
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System presentation

HMUO05.1N-... - | 0140-0350 | 0170-0430 | 0220-0510 | 0270-0660 | 0340-0820 | 0430-1040 | 0540-1300 | 0680-1690
Mains connection | V 3 AC 380 to 500 +10%
voltage
Continuous cur- A 254 306 392 490 616 771 1002 1185
rent
Maximum current | A 355 427 515 660 825 1037 1297 1686
Typical motor out- | kW 110 132 160 200 250 315 400 500
put
Tab. 1-4: HMUO5. 1N, performance features
Interfaces
Overview e  Compatible with IndraDrive platform

Supported encoder systems

Supported encoder systems

Ethernet-based communication with the following supported protocols:
sercos lll

PROFINET IO

EtherNet/IP

EtherCAT

Alternative communication:

- PROFIBUS

—  CANopen

Optional safety technology

Optional multi-encoder interface
Optional encoder emulation

Analog input

Freely configurable digital inputs/outputs
Optional I/0 extension digital/analog

Encoder systems with a supply voltage of 5 and 12 V:

IndraDyn encoder

1V, sine/cosine encoder; HIPERFACE®

1V, sine/cosine encoder; EnDat 2.1; (EnDat 2.2 in progress)
1V, sine/cosine encoder; with reference track

5V TTL square-wave encoder; with reference track

SSlI

Combined encoder for SSI (combination of SSI and 1V, sine/cosine en-
coder)

Resolver (resolvers are not supported if optional "Safe Motion" safety
technology is also in use)

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01
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1.2 System configuration
1.2.1 System structure
I I I I =+ -

_ 24V: HNA_. P HMU v HMU _K HLT*

T T . 1

HUV* HNL |T| HML* [ .

HNL**
i, HNF @

DA000480v01_nn.des

*%

HLL
HLR
HLT
HMF
HML
HMU
HNA
HNC
HNF
HNL
HUV

Fig. 1-3:

Optional

Only relevant for high output HMUOQ5
DC bus choke

Braking resistor

Braking unit

Motor filter

Motor choke

Universal inverter

Mains connecting module

Mains capacitor

Mains filter

Choke

Power supply unit

Motor

Drive system Rexroth IndraDrive ML

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01
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1.2.2 System components
Universal inverter HMUO5

Type code HMUO05

Bosch Rexroth AG 13/277
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[Type short description
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Universal inverter...= HMU

Design

1

Application

Standard

Cooling mode

Liquid cooling

=F

=W

Air, internal

DC bus continuous power / Maximum current

140 kw /350 A

=0140-0350

170 kW /430 A
220 kW /510 A
270 kW /660 A
340 kW /820 A
430 kW /1040A

=0170-0430
=0220-0510

=0270-0660
=0340-0820

=0430-1040

540 kW / 1300A ...
680 kW/1690A ...

Degree of protection

.=0540-1300
.= 0680-1690

IPOO

Mains connecting voltage / DC bus nominal voltage

Parallel operation®

Power supply unit: 3 x AC 380 V -15% ... 500V +10%; Inverter: DC 750 V...
Power supply unit: 3 x AC 525 V -15% ... 690V +10%; Inverter: DC 1100 V...... = A5-11

.= A4-D7

Parallel operation not possible

ible

Parallel operation po:

Motor-/mains module?

unit connection)
Fitted

Not fitted (blanking plate on Motor-/mains module connection and control

Parallel module connection”

Fitted

Not fitted with blanking plate

Without

Other design

None

= NNNN

Notes:
)

3)

Parallel operation= N is only possible DC bus continuous power/Maximum current = 140-0350, 0170-0430,
0220-0510 and 0270-0660

Motor-/mains module = B only possible when Parallel operation = P

Parallel module connection = B or 1 only possible when parallel operation = P

DT000090v01_de.tif

Fig. 1-4:

Type code HMUOS
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ISy

The figure illustrates the basic structure of the type code. Our

sales representative will assist you with the versions available.

CSB02.5

IType short description

~
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Example;]

[os]

o1 |Product

@Design

For Hxx05

mlnterface equipment
Extended =B

05|Communication
MUltiEthernet .....coceevevecivisencsnscsnnnenens =ET

06 [Interface 1
Multi-encoder interface ......coceveeereiirurcicrenacns =EC

07 Interface 2

Not equipped
PROFIBUS
CANopen =CN
Multi-encoder interface
Encoder emulation

Wlnterface 3 (Safety technology)

Not equipped
STO (Safe Torque Off)

Safe Motion

Safe Motion

Safe Motion Bus

09 Interface 4

Not equipped

Multi-encoder interface

=EC ?

Encoder emulation

=EM ¥

=DA

I/O-Extension digital/analog

mOther design

None

11 [Firmware

Notes:

2) = Only with Interface 2 = PB or CN
3) = Only with Interface 2 = PB, CN or EC

Denotes that firmware must be ordered as separate sub position.........c.cceueuues =FW

1) = The interfaces “L3”, “SB”, “S4” and “S5” guarantee the function as well as the certification

DT000097v01_en.tif

Fig. 1-5: Type code CSB02.5
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CSHO02.5

O W

IType short description

(ol =
@
T
=)
N
o
@©

Example;]

01 [Product

|E|Design

For HXX05 ...eovieriieecieecnenns =5

|a|lnterface equipment
Extended =B

05|Communication

sercos Il Master.......veniecnnncnnnne =CC
MultiEthernet =ET

06 Interface 1
Multi-encoder interface ......cccoveveniiniicnicnennes =EC

07 Interface 2

Not equipped = NN
MultiEthernet =ET?
PROFIBUS =pB?
CANopen =CN?
Multi-encoder interface =EC
Encoder emulation =EM

@Interface 3 (Safety technology) ?

Not equipped =NN
STO (Safe Torque Off) =13
Safe Motion =54
Safe Motion =S5
Safe Motion Bus =SB

09 Interface 4

Not equipped =NN
Multi-encoder interface =gc?
Encoder emulation =EM?
I/O-Extension digital/analog = DA
WIOther design
None = NN
11 |Firmware
Denotes that firmware must be ordered as separate sub-item ........ccceveeereceruenens =FwW
Note:
1) = Only with Communication = CC
2) = The interfaces “L3”, “SB”, “S4” and “S5” guarantee the function as well as the certification
3) = Only with interface 2 = ET, PB, CN or EC DT000098v01_en tif
Fig. 1-6: Type code CSH02.5
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Control section CSB02.5 vs CSH02.5

Functional equipment

CSB02.5B-ET
(BASIC)

CSH02.5B-CC/S3
(ADVANCED)

Communication

Multi-Ethernet
(incl. sercos Ill)

CC: sercos lll master

S3: sercos Il slave

Alternative interface"
(PROFIBUS, CANopen)?

Alternative interface”
(Multi-Ethernet, PROFIBUS, CANopen)

Encoder evaluation

Multi-encoder interface

Multi-encoder interface

Optional multi-encoder interface”

Optional multi-encoder interface”

Encoder emulation

v

v

Integrated safety technology

L3 (Safe Torque Off)
S0 (Safe Stop 1)
S4 (Safe Motion)
S5 (Safe Motion Enhanced)

L3 (Safe Torque Off)
S0 (Safe Stop 1)
S4 (Safe Motion)
S5 (Safe Motion Enhanced)

IndraMotion MLD-S3 MLD-S®
MLD-M3
Freely configurable digital in- v v
puts/outputs (incl. probe)
Analog input v v
Control Panel
L With programming v v
module function
° With slot for microSD _ v/
memory card
Optional I/0 extension digital/ v v
analog
1) One additional interface per converter for communication or
encoder evaluation
2) If you use "PROFIBUS" or "CANopen" communication, the

Multi-Ethernet function is no longer available. However, you
can still use the connection points X24 and X25 as engineering

interfaces.

3) Firmware version MPx-19 or higher

Tab. 1-5:

ECONOMY vs. BASIC vs. ADVANCED

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01



DOK-INDRV*-HXX05******-PR01-EN-P
Rexroth IndraDrive ML Drive systems with HMUO05

Optional cards
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Product

Design

1

Function

parallel connectable

parallel connectable

Other design

Motor-/mains module (for

Parallel module ......ocvvvereivuinesecnnesens =P001
Motor-/mains module (for not

units)

units)

None

=NN DT000099v01_de tif

Fig. 1-7: Type code HPCO1

Optional card

Function

HPCO01.1-MNO1

Motor/mains module (built-in) for devices that cannot be con-
nected in parallel. Devices can only be operated individually.

L] Motor: temperature sensor, brake control

. HNAO5 mains connecting module: communication

HPCO01.1-MNO02

Motor/mains module for devices that can be connected in par-
allel; individual and parallel operation possible; when running

multiple HMUO5s in parallel, HMUOQS with this optional card is

master.

. Motor: temperature sensor, brake control

. HNAOS mains connecting module: communication

HPCO01.1-P001

Parallel connecting module; when running multiple HMUOQ5s in
parallel, the HMUOQ5s with only this optional card are slaves.

° Controlling/balancing HMUOQ5s
° Forwarding safety signals

Tab. 1-6: Optional cards
Installing and removing control sections and optional cards

Training

NOTICE Risk of damage from improper handling.

Only those trained by Rexroth for installing and removing control sections
and optional cards are allowed to perform these actions.

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01
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ESD protection

NOTICE Risk of damage and impairment to reliability

from electrostatic discharge.

Exposed conductive parts coming into contact with control sections and op-
tional cards must be discharged beforehand through grounding.

Such exposed conductive parts include:

®  The human body (grounding by touching a conductive, grounded object)
e  Parts and tools (place them on a conductive surface)

Control sections and optional cards may only be stored or shipped in conduc-
tive packaging.

Limited number of insertions and removals

NOTICE Risk of damage from frequent installation and

removal.

A control section/optional card may only be installed and removed a maxi-
mum of 20 times.

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01
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1. Loosen the mounting screws for the control section, optional card or

blank cover.

|

Rexroth

W

CSx02.5

IndraDrive

DG000556v01_nn.des

olelo)]

Fig. 1-8:

Mounting screws: @ CSx02.5 control section, @
HPCO01.1-MN02, ® HPCO01.1-P001

HMUO5 with control section (CSx02.5) and optional card
(HPCO1)

2. Carefully remove the control section or optional card from the slot.
3. Installation is the reverse of removal.

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01
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Firmware
Firmware for drive controllers Assigned device type
FWA-INDRV*-MPB-19VRS-D5-x-NNN-NN CSBO02.5 control section (BASIC)
FWA-INDRV*-MPC-19VRS-D5-x-XXX-XX CSHO02.5 control section (ADVANCED)
Tab. 1-7: Drive firmware
Firmware for supply units Assigned device type
FWA-INDRV*-PSB-19VRS-D5-x-NNN-NN CSBO02.5 control section (BASIC)
Tab. 1-8: Supply firmware

L1 For detailed information, see the Functional Description of the firmware
used (index entry "Overview of functions/functional packages").
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1.2.3 About this documentation

Purpose
A WARNING Personal injury and property damage caused
by improper project planning for applications,
machines and installations!
Observe the contents of the documentation relevant to your drive system
(see chapter "Documentation” on page 21).
This documentation contains the following:
®  Overview of the drive system Rexroth IndraDrive ML
®  Description of permitted system component combinations Rexroth
IndraDrive ML
®  Selection of drive system components Rexroth IndraDrive ML
e  Specification applying to all components (ambient and operating condi-
tions)
e  Application description of system characteristics
Documentation
Drive systems, system components
Title Documentation type Document typecode” Part no.
Rexroth IndraDrive ... DOK-INDRV*-... de (en)
ML, Drive systems with HMUO05 Project planning manual HXX05******-PRxx-EN-P R911344278
(R911344279)
Control sections CBS02, CSE02, Project planning manual CXX02******_.PRxx-EN-P R911338961
1) In the document typecodes, "xx" is a placeholder for the current

edition of the documentation (e.g.: PRO1 is the first edition of a
project planning manual)

Tab. 1-9: Documentation — drive systems, system components

Firmware
Title Documentation type Document typecode” Part no.
Rexroth IndraDrive ... DOK-INDRV*-... de (en)
Power Supply Basic PSB-19 Application manual PSB-19VRS**-APxx-EN-P R911345601
Functions (R911345602)
MPx-19 Release notes MP*-19VRS**-RNxx-EN-P R911345603
Version notes (R911345604)
MPx-18 Application manual MP*-18VRS**-APxx-EN-P R911338674
Functions (R911338673)
MPx-15 to MPx-19 and PSB Reference GEN1-PARA**-RExx-EN-P R911328650
Parameters (R911328651)
MPx-15 to MPx-19 and PSB Reference GEN1-DIAG**-RExx-EN-P R911326539
Diagnostic messages (R911326738)
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Your feedback

Address for your feedback

Title Documentation type Document typecode” Part no.
Rexroth IndraDrive ... DOK-INDRV*-... de (en)
tintegrated Safety Technology Application manual SI3-**VRS**-APxx-EN-P R911332633
"Safe Torque Off" (MPx-16 and high- (R911332634)
er)

tintegrated Safety Technology Application manual S13*SMO-VRS-APxx-EN-P R911338919
"Safe Motion" (MPx-18 and higher) (R911338920)
Rexroth IndraMotion MLD Reference MLD-SYSLIB3-RExx-EN-P R911338915
Libraries as of MPx-18 (R911338916)
Rexroth IndraMotion MLD Application manual MLD3-**VRS*-APxx-EN-P R911338913
MPx-18 and higher (R911338914)

1) In the document typecodes, "xx" is a placeholder for the current

edition of the documentation (e.g.: RE02 is the second edition
of a reference)
Tab. 1-10: Documentation — Firmware

= Your experience is important for our improvement processes of
products and documentations.

Inform us about mistakes you discovered in this documentation and changes
you suggest; we would be grateful for your feedback.

Please send your remarks to:

Bosch Rexroth AG

Dept. DC-IA/EDY1
Buergermeister-Dr.-Nebel-Str. 2
97816 Lohr, Germany

E-mail: dokusupport@boschrexroth.de
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2.1
2.1.1

21.2

Important directions for use

Important directions for use

Appropriate use

Introduction

Rexroth products represent state-of-the-art developments and manufacturing.
They are tested prior to delivery to ensure operating safety and reliability.

A WARNING Personal injury and property damage caused

by incorrect use of the products!

The products have been designed for use in the industrial environment and
may only be used in the appropriate way. If they are not used in the appropri-
ate way, situations resulting in property damage and personal injury can oc-
cur.

= Rexroth as manufacturer is not liable for any damages resulting
from inappropriate use. In such cases, the guarantee and the
right to payment of damages resulting from inappropriate use are
forfeited. The user alone carries all responsibility of the risks.

Before using Rexroth products, make sure that all the pre-requisites for an
appropriate use of the products are satisfied:

®  Personnel that in any way, shape or form uses our products must first
read and understand the relevant safety instructions and be familiar with
appropriate use.

e |f the products take the form of hardware, then they must remain in their
original state, in other words, no structural changes are permitted. It is
not permitted to decompile software products or alter source codes.

® Do not mount damaged or faulty products or use them in operation.

e Make sure that the products have been installed in the manner descri-
bed in the relevant documentation.

Areas of use and application

Drive controllers made by Rexroth are designed to control electrical motors
and monitor their operation.

Control and monitoring of the Drive controllers may require additional sensors
and actuators.

= The drive controllers may only be used with the accessories and
parts specified in this documentation. If a component has not
been specifically named, then it may neither be mounted nor con-
nected. The same applies to cables and lines.

Operation is only permitted in the specified configurations and
combinations of components using the software and firmware as
specified in the relevant Functional Descriptions.

Drive controllers must be programmed before commissioning, making it pos-
sible for the motor to execute the specific functions of an application.

Drive controllers of the Rexroth IndraDrive ML series have been developed
for use in single- and multi-axis drive and control tasks.
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Drive controllers may only be operated under the assembly and installation
conditions described in this documentation, in the specified mounting position
and under the ambient conditions as described (temperature, degree of pro-
tection, humidity, EMC, etc.).

2.2 Inappropriate use

Using the Drive controllers outside of the operating conditions described in
this documentation and outside of the indicated technical data and specifica-
tions is defined as "inappropriate use".

Drive controllers may not be used, if ...

they are subject to operating conditions that do not meet the specified
ambient conditions. This includes, for example, operation under water,
under extreme temperature fluctuations or extremely high maximum
temperatures.

Furthermore, Drive controllers must not be used in applications which
have not been expressly authorized by Rexroth. Please carefully follow
the specifications outlined in the general safety instructions!

Components of the Rexroth IndraDrive ML system with a mains
input current < 400 A are products of categorie C3 (with restricted
distribution) according to IEC 61800-3.

Components of the Rexroth IndraDrive ML system with a mains
input current > 400 A are products of categorie C4 (with restricted
distribution) according to IEC 61800-3.

To ensure that these categories (limit values) are maintained,
suitable mains filters must be used in the drive system.

These components are not provided for use in a public low-volt-
age mains supplying residential areas. If these components are
used in such a mains, high-frequency interference is to be expec-
ted. This can require additional measures of radio interference
suppression.
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Safety instructions for electric drives and controls

3 Safety instructions for electric drives and controls
3.1 Definitions of terms
Installation ~ An installation consists of several devices or systems interconnected for a

Electric drive system

User

Application documentation

Electrical equipment

Device

Manufacturer

Component

Machine

Product

Project Planning Manual

Qualified persons

defined purpose and on a defined site which, however, are not intended to be
placed on the market as a single functional unit.

An electric drive system comprises all components from mains supply to mo-
tor shaft; this includes, for example, electric motor(s), motor encoder(s), sup-
ply units and drive controllers, as well as auxiliary and additional compo-
nents, such as mains filter, mains choke and the corresponding lines and ca-
bles.

A user is a person installing, commissioning or using a product which has
been placed on the market.

Application documentation comprises the entire documentation used to in-
form the user of the product about the use and safety-relevant features for
configuring, integrating, installing, mounting, commissioning, operating, main-
taining, repairing and decommissioning the product. The following terms are
also used for this kind of documentation: Operating Instructions, Commis-
sioning Manual, Instruction Manual, Project Planning Manual, Application De-
scription, etc.

Electrical equipment encompasses all devices used to generate, convert,
transmit, distribute or apply electrical energy, such as electric motors, trans-
formers, switching devices, cables, lines, power-consuming devices, circuit
board assemblies, plug-in units, control cabinets, etc.

A device is a finished product with a defined function, intended for users and
placed on the market as an individual piece of merchandise.

The manufacturer is an individual or legal entity bearing responsibility for the
design and manufacture of a product which is placed on the market in the in-
dividual's or legal entity's name. The manufacturer can use finished products,
finished parts or finished elements, or contract out work to subcontractors.
However, the manufacturer must always have overall control and possess
the required authority to take responsibility for the product.

A component is a combination of elements with a specified function, which
are part of a piece of equipment, device or system. Components of the elec-
tric drive and control system are, for example, supply units, drive controllers,
mains choke, mains filter, motors, cables, etc.

A machine is the entirety of interconnected parts or units at least one of
which is movable. Thus, a machine consists of the appropriate machine drive
elements, as well as control and power circuits, which have been assembled
for a specific application. A machine is, for example, intended for processing,
treatment, movement or packaging of a material. The term "machine" also
covers a combination of machines which are arranged and controlled in such
a way that they function as a unified whole.

Examples of a product: Device, component, part, system, software, firmware,
among other things.

A project planning manual is part of the application documentation used to
support the sizing and planning of systems, machines or installations.

In terms of this application documentation, qualified persons are those per-
sons who are familiar with the installation, mounting, commissioning and op-
eration of the components of the electric drive and control system, as well as
with the hazards this implies, and who possess the qualifications their work
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requires. To comply with these qualifications, it is necessary, among other
things,

1) to be trained, instructed or authorized to switch electric circuits and devi-
ces safely on and off, to ground them and to mark them

2) to be trained or instructed to maintain and use adequate safety equipment
3) to attend a course of instruction in first aid

Control system A control system comprises several interconnected control components
placed on the market as a single functional unit.

3.2 General information
3.2.1 Using the Safety instructions and passing them on to others

Do not attempt to install and operate the components of the electric drive and
control system without first reading all documentation provided with the prod-
uct. Read and understand these safety instructions and all user documenta-
tion prior to working with these components. If you do not have the user doc-
umentation for the components, contact your responsible Rexroth sales part-
ner. Ask for these documents to be sent immediately to the person or per-
sons responsible for the safe operation of the components.

If the component is resold, rented and/or passed on to others in any other
form, these safety instructions must be delivered with the component in the
official language of the user's country.

Improper use of these components, failure to follow the safety instructions in
this document or tampering with the product, including disabling of safety de-
vices, could result in property damage, injury, electric shock or even death.

3.2.2 Requirements for safe use

Read the following instructions before initial commissioning of the compo-
nents of the electric drive and control system in order to eliminate the risk of
injury and/or property damage. You must follow these safety instructions.

e  Rexroth is not liable for damages resulting from failure to observe the
safety instructions.

® Read the operating, maintenance and safety instructions in your lan-
guage before commissioning. If you find that you cannot completely un-
derstand the application documentation in the available language,
please ask your supplier to clarify.

o Proper and correct transport, storage, mounting and installation, as well
as care in operation and maintenance, are prerequisites for optimal and
safe operation of the component.

e  Only qualified persons may work with components of the electric drive
and control system or within its proximity.

®  Only use accessories and spare parts approved by Rexroth.

e  Follow the safety regulations and requirements of the country in which
the components of the electric drive and control system are operated.

®  Only use the components of the electric drive and control system in the
manner that is defined as appropriate. See chapter "Appropriate Use".

e  The ambient and operating conditions given in the available application
documentation must be observed.

®  Applications for functional safety are only allowed if clearly and explicitly
specified in the application documentation "Integrated Safety Technolo-
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gy". If this is not the case, they are excluded. Functional safety is a safe-
ty concept in which measures of risk reduction for personal safety de-
pend on electrical, electronic or programmable control systems.

The information given in the application documentation with regard to
the use of the delivered components contains only examples of applica-
tions and suggestions.

The machine and installation manufacturers must

— make sure that the delivered components are suited for their indi-
vidual application and check the information given in this applica-
tion documentation with regard to the use of the components,

— make sure that their individual application complies with the appli-
cable safety regulations and standards and carry out the required
measures, modifications and complements.

Commissioning of the delivered components is only allowed once it is
sure that the machine or installation in which the components are instal-
led complies with the national regulations, safety specifications and
standards of the application.

Operation is only allowed if the national EMC regulations for the applica-
tion are met.

The instructions for installation in accordance with EMC requirements
can be found in the section on EMC in the respective application docu-
mentation.

The machine or installation manufacturer is responsible for compliance
with the limit values as prescribed in the national regulations.

The technical data, connection and installation conditions of the compo-
nents are specified in the respective application documentations and
must be followed at all times.

National regulations which the user has to comply with

European countries: In accordance with European EN standards
United States of America (USA):
— National Electrical Code (NEC)

—  National Electrical Manufacturers Association (NEMA), as well as
local engineering regulations

— Regulations of the National Fire Protection Association (NFPA)
Canada: Canadian Standards Association (CSA)

Other countries:

— International Organization for Standardization (ISO)

— International Electrotechnical Commission (IEC)

3.2.3 Hazards by improper use

High electrical voltage and high working current! Danger to life or seri-
ous injury by electric shock!

High electrical voltage by incorrect connection! Danger to life or injury by
electric shock!

Dangerous movements! Danger to life, serious injury or property dam-
age by unintended motor movements!

Health hazard for persons with heart pacemakers, metal implants and
hearing aids in proximity to electric drive systems!
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®  Risk of burns by hot housing surfaces!

e  Risk of injury by improper handling! Injury by crushing, shearing, cutting,
hitting!

®  Risk of injury by improper handling of batteries!
®  Risk of injury by improper handling of pressurized lines!
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3.3 Instructions with regard to specific dangers
3.3.1 Protection against contact with electrical parts and housings
= This section concerns components of the electric drive and con-

trol system with voltages of more than 50 volts.

Contact with parts conducting voltages above 50 volts can cause personal
danger and electric shock. When operating components of the electric drive
and control system, it is unavoidable that some parts of these components
conduct dangerous voltage.

High electrical voltage! Danger to life, risk of injury by electric shock or seri-
ous injury!

Only qualified persons are allowed to operate, maintain and/or repair the
components of the electric drive and control system.

Follow the general installation and safety regulations when working on
power installations.

Before switching on, the equipment grounding conductor must have
been permanently connected to all electric components in accordance
with the connection diagram.

Even for brief measurements or tests, operation is only allowed if the
equipment grounding conductor has been permanently connected to the
points of the components provided for this purpose.

Before accessing electrical parts with voltage potentials higher than
50 V, you must disconnect electric components from the mains or from
the power supply unit. Secure the electric component from reconnec-
tion.

With electric components, observe the following aspects:

Always wait 30 minutes after switching off power to allow live capacitors
to discharge before accessing an electric component. Measure the elec-
trical voltage of live parts before beginning to work to make sure that the
equipment is safe to touch.

Install the covers and guards provided for this purpose before switching
on.

Never touch electrical connection points of the components while power
is turned on.

Do not remove or plug in connectors when the component has been
powered.

Under specific conditions, electric drive systems can be operated at
mains protected by residual-current-operated circuit-breakers sensitive
to universal current (RCDs/RCMs).

Secure built-in devices from penetrating foreign objects and water, as
well as from direct contact, by providing an external housing, for exam-
ple a control cabinet.

High housing voltage and high leakage current! Danger to life, risk of injury
by electric shock!

Before switching on and before commissioning, ground or connect the
components of the electric drive and control system to the equipment
grounding conductor at the grounding points.
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®  Connect the equipment grounding conductor of the components of the
electric drive and control system permanently to the main power supply
at all times. The leakage current is greater than 3.5 mA.

e  Establish an equipment grounding connection with a minimum cross
section according to the table below. With an outer conductor cross sec-
tion smaller than 10 mm? (8 AWG), the alternative connection of two
equipment grounding conductors is allowed, each having the same
cross section as the outer conductors.

Cross section outer con- | Minimum cross section equipment grounding conductor
ductor Leakage current = 3.5 mA
1 equipment grounding 2 equipment grounding
conductor conductors
1.5 mm2 (16 AWG) 2 x 1.5 mm? (16 AWG)
2.5 mm2 (14 AWG) 2 x 2.5 mm?2 (14 AWG)
4 mm? (12 AWG) 10 mm? (8 AWG) 2 x 4 mm? (12 AWG)
6 mm?2 (10 AWG) 2 x 6 mm? (10 AWG)
10 mm? (8 AWG) -
16 mm? (6 AWG) -
25 mm? (4 AWG) 16 mm? (6 AWG) -
35 mm2 (2 AWG) -
50 mm2 (1/0 AWG) 25 mm2 (4 AWG) -
70 mm? (2/0 AWG) 35 mm? (2 AWG) -
X mm? (X x 0.5) mm? )
(applies to X = 50)
Tab. 3-1: Minimum cross section of the equijpment grounding connection
3.3.2 Protective extra-low voltage as protection against electric shock

Protective extra-low voltage is used to allow connecting devices with basic in-
sulation to extra-low voltage circuits.

On components of an electric drive and control system provided by Rexroth,
all connections and terminals with voltages up to 50 volts are PELV ("Protec-
tive Extra-Low Voltage") systems. It is allowed to connect devices equipped
with basic insulation (such as programming devices, PCs, notebooks, display
units) to these connections.

Danger to life, risk of injury by electric shock! High electrical voltage by incor-
rect connection!

If extra-low voltage circuits of devices containing voltages and circuits of
more than 50 volts (e.g., the mains connection) are connected to Rexroth
products, the connected extra-low voltage circuits must comply with the re-
quirements for PELV ("Protective Extra-Low Voltage").
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Protection against dangerous movements

Dangerous movements can be caused by faulty control of connected motors.
Some common examples are:

® |mproper or wrong wiring or cable connection

®  Operator errors

e  Wrong input of parameters before commissioning
e  Malfunction of sensors and encoders

° Defective components

e  Software or firmware errors

These errors can occur immediately after equipment is switched on or even
after an unspecified time of trouble-free operation.

The monitoring functions in the components of the electric drive and control
system will normally be sufficient to avoid malfunction in the connected
drives. Regarding personal safety, especially the danger of injury and/or
property damage, this alone cannot be relied upon to ensure complete safety.
Until the integrated monitoring functions become effective, it must be as-
sumed in any case that faulty drive movements will occur. The extent of faulty
drive movements depends upon the type of control and the state of opera-
tion.

Dangerous movements! Danger to life, risk of injury, serious injury or property
damage!

A risk assessment must be prepared for the installation or machine, with its
specific conditions, in which the components of the electric drive and control
system are installed.

As a result of the risk assessment, the user must provide for monitoring func-
tions and higher-level measures on the installation side for personal safety.
The safety regulations applicable to the installation or machine must be taken
into consideration. Unintended machine movements or other malfunctions
are possible if safety devices are disabled, bypassed or not activated.

To avoid accidents, injury and/or property damage:

e  Keep free and clear of the machine’s range of motion and moving ma-
chine parts. Prevent personnel from accidentally entering the machine’s
range of motion by using, for example:

—  Safety fences
—  Safety guards
—  Protective coverings
—  Light barriers

®  Make sure the safety fences and protective coverings are strong enough
to resist maximum possible kinetic energy.

®  Mount emergency stopping switches in the immediate reach of the oper-
ator. Before commissioning, verify that the emergency stopping equip-
ment works. Do not operate the machine if the emergency stopping
switch is not working.

® Prevent unintended start-up. Isolate the drive power connection by
means of OFF switches/OFF buttons or use a safe starting lockout.

e  Make sure that the drives are brought to safe standstill before accessing
or entering the danger zone.
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®  Additionally secure vertical axes against falling or dropping after switch-
ing off the motor power by, for example,

— mechanically securing the vertical axes,
— adding an external braking/arrester/clamping mechanism or
—  ensuring sufficient counterbalancing of the vertical axes.

e The standard equipment motor holding brake or an external holding
brake controlled by the drive controller is not sufficient to guarantee per-
sonal safety!

®  Disconnect electrical power to the components of the electric drive and
control system using the master switch and secure them from reconnec-
tion ("lock out") for:

—  Maintenance and repair work
—  Cleaning of equipment
—  Long periods of discontinued equipment use

o Prevent the operation of high-frequency, remote control and radio equip-
ment near components of the electric drive and control system and their
supply leads. If the use of these devices cannot be avoided, check the
machine or installation, at initial commissioning of the electric drive and
control system, for possible malfunctions when operating such high-fre-
quency, remote control and radio equipment in its possible positions of
normal use. It might possibly be necessary to perform a special electro-
magnetic compatibility (EMC) test.

3.34 Protection against electromagnetic and magnetic fields during opera-
tion and mounting

Electromagnetic and magnetic fields!

Hazards for persons with active medical implants or passive metallic im-
plants, as well as for pregnant women.

o Persons with active medical implants (e.g. heart pacemakers), passive
metallic implants (e.g. hip implants) and pregnant women might possibly
risk hazards by electromagnetic or magnetic fields in the immediate vi-
cinity of components of the electric drive and control system and the as-
sociated current-carrying conductors.

Entering the following areas can cause danger to these persons:

—  Areas in which components of the electric drive and control system
and the associated current-carrying conductors are mounted, com-
missioned and operated.

—  Areas in which parts of motors with permanent magnets are stored,
repaired or mounted.

e  Before entering these areas, the above-mentioned persons should seek
advice from their physician.

e  Observe the occupational safety and health regulations applicable at the
site of operation, for installations equipped with components of the elec-
tric drive and control system and the associated current-carrying con-
ductors.
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3.3.5 Protection against contact with hot parts
Hot surfaces of components of the electric drive and control system. Risk of
burns!

e Do not touch hot surfaces of, for example, braking resistors, heat sinks,
supply units and drive controllers, motors, windings and laminated
cores!

e  According to the operating conditions, temperatures of the surfaces can
be higher than 60 °C (140 °F) during or after operation.

e  Before touching motors after having switched them off, let them cool
down for a sufficient period of time. Cooling down can require up to 140
minutes! The time required for cooling down is approximately five times
the thermal time constant specified in the technical data.

e  Before touching chokes after having switched them off, let them cool
down for a sufficient period of time. Cooling down can require up to 140
minutes!

e  After switching off supply units and drive controllers, wait 15 minutes to
allow them to cool down before touching them.

o  Wear safety gloves or do not work at hot surfaces.

®  For certain applications, and in accordance with the respective safety
regulations, the manufacturer of the machine or installation must take
measures to avoid injuries caused by burns in the final application.
These measures can be, for example: Warnings at the machine or in-
stallation, guards (shieldings or barriers) or safety instructions in the ap-
plication documentation.

3.3.6 Protection during handling and mounting
Risk of injury by improper handling! Injury by crushing, shearing, cutting, hit-
ting!
®  Observe the relevant statutory regulations of accident prevention.
e  Use suitable equipment for mounting and transport.
®  Avoid jamming and crushing by appropriate measures.
e  Always use suitable tools. Use special tools if specified.
®  Use lifting equipment and tools in the correct manner.

e Use suitable protective equipment (hard hat, safety goggles, safety
shoes, safety gloves, for example).

e Do not stand under hanging loads.

¢ Immediately clean up any spilled liquids from the floor due to the risk of
falling!

3.3.7 Battery safety

Batteries consist of active chemicals in a solid housing. Therefore, improper
handling can cause injury or property damage.

Risk of injury by improper handling!

e Do not attempt to reactivate low batteries by heating or other methods
(risk of explosion and cauterization).

e Do not attempt to recharge the batteries as this may cause leakage or
explosion.
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o Do not throw batteries into open flames.
® Do not dismantle batteries.

e  When replacing the battery/batteries, do not damage the electrical parts
installed in the devices.

®  Only use the battery types specified for the product.

= Environmental protection and disposal! The batteries contained in
the product are considered dangerous goods during land, air, and
sea transport (risk of explosion) in the sense of the legal regula-
tions. Dispose of used batteries separately from other waste. Ob-
serve the national regulations of your country.

3.3.8 Protection against pressurized systems

According to the information given in the Project Planning Manuals, motors
and components cooled with liquids and compressed air can be partially sup-
plied with externally fed, pressurized media, such as compressed air, hy-
draulics oil, cooling liquids and cooling lubricants. Improper handling of the
connected supply systems, supply lines or connections can cause injuries or
property damage.

Risk of injury by improper handling of pressurized lines!

° Do not attempt to disconnect, open or cut pressurized lines (risk of ex-
plosion).

®  Observe the respective manufacturer's operating instructions.
e  Before dismounting lines, relieve pressure and empty medium.

®  Use suitable protective equipment (safety goggles, safety shoes, safety
gloves, for example).

o Immediately clean up any spilled liquids from the floor due to the risk of
falling!

= Environmental protection and disposal! The agents (e.g., fluids)
used to operate the product might not be environmentally friendly.
Dispose of agents harmful to the environment separately from
other waste. Observe the national regulations of your country.

3.4 Explanation of signal words and the Safety alert symbol

The Safety Instructions in the available application documentation contain
specific signal words (DANGER, WARNING, CAUTION or NOTICE) and,
where required, a safety alert symbol (in accordance with
ANSI Z535.6-2011).

The signal word is meant to draw the reader's attention to the safety instruc-
tion and identifies the hazard severity.

The safety alert symbol (a triangle with an exclamation point), which pre-
cedes the signal words DANGER, WARNING and CAUTION, is used to alert
the reader to personal injury hazards.
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A DANGER

In case of non-compliance with this safety instruction, death or serious injury
will occur.

A WARNING

In case of non-compliance with this safety instruction, death or serious injury
could occur.

A CAUTION

In case of non-compliance with this safety instruction, minor or moderate in-
jury could occur.

NOTICE

In case of non-compliance with this safety instruction, property damage could
occur.
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4 Combining individual components

4.1 Documentation

See chapter "Documentation” on page 21

4.2 Brief description of individual components
421 HMUOQS - brief description and design

Brief description  HMUO5 components belong to the Rexroth IndraDrive ML produce range and
are used to run Rexroth IndraDyn or third-party motors.

HMUO5-Types:
e  Universal inverter (HMUO5):

DC bus voltage: 450 to 850 V DC; nominal: 750 V DC
e  Supply unit (HMUOS + HNAO5):

Mains connection voltage: 3 AC 380 ... 500 V
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HMU HMU

HPC

HLL

DA000487v01_nn.fh11

CSx Control section

F Fuse

HLL DC bus choke

HML Motor choke

HMU Universal inverter

HNA Mains connecting module
HNC Mains capacitor

HNF Mains filter

HNL Mains choke

HPC Plug-in module for power section
K1 External mains contactor
M Motor

Fig. 4-1: Design of a drive system
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4.3 Configuring drive systems

4.3.1 Firmware

Firmware and device types

4.3.2 Motors
Third-party motors

Special requirements

Unavailable motor designs

Checking before use

Motor types

Firmware for drive controllers Assigned device type
FWA-INDRV*-MPB-19VRS-D5-x-NNN-NN CSB02.5 control section (BASIC)
FWA-INDRV*-MPC-19VRS-D5-X-XXX-XX CSH02.5 control section (ADVANCED)
Tab. 4-1: Drive firmware
Firmware for supply units Assigned device type
FWA-INDRV*-PSB-19VRS-D5-x-NNN-NN CSB02.5 control section (BASIC)
Tab. 4-2: Supply firmware

General information on third-party motors

Why use third-party motors on Rexroth IndraDrive ML drive control-
lers?

Today, machine axes are mainly moved with electric drives. Standard motors
are used in most cases, as this is the most cost-efficient solution.

Due to special requirements on machine axes, design or safety-related as-
pects, it may be necessary for the machine manufacturer to use a motor de-
sign diverging from the standard.

In these cases, the drive suppliers are required to also create drives with mo-
tors not in their own inventory due to their special design.

Third-party motors can be used on drive controllers from the Rexroth
IndraDrive ML device range. Check whether or not the third-party motor
meets the requirements for use.

The functional description of the firmware contains motor data forms. Obtain
the completed form for testing the suitability of a third-party motor.

Which directives are important?

In accordance with the legal regulations (EU Directive EMC 89/336/EEC and
the German EMC laws), installations and machines must be designed and
built in accordance with the present state-of-the-art of standardization.

In order to comply with the machine directives regarding "electromagnetic
compatibility (EMC)", a conformity test must be carried out on the drive sys-
tem (motor with controller and connection design). The machine manufactur-
er must guarantee the test of the drive system and compliance with the direc-
tives.

Controllable third-party motors

The following motor types can be controlled:
®  |nduction motors, rotary

®  Induction motors, linear

®  Synchronous motors, rotary
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®  Synchronous motors, linear

These motors can be operated within the scope of the technical data of the
selected Rexroth IndraDrive ML drive controller. If motors come with a hold-
ing brake, it should be controlled by the drive controller. Make sure that the
relevant technical data for the motor holding brake complies with that of the
holding brake output.

= For third-party motors, Rexroth usually does not guarantee the
performance data of the motor shaft.

For synchronous motors with motor encoder, the commutation offset must be
set during commissioning. The drive firmware provides several methods for
determining this offset so that it is possible to determine the value for different
motor characteristics.

= Observe the restrictions when using synchronous motors in con-
junction with determining commutation offset. See firmware docu-
mentation, chapter "Drive Control", "Commutation Setting".

Any reluctance property cannot be used for synchronous third-
party motors. For third-party motors, it is impossible to determine
fail-safe motor parameter values for using the reluctance proper-
ty. For this reason, the corresponding bit for "P-0-4014, Motor
type" cannot be set.

Requirements on third-party motors
General information

Check the following for successfully and reliably using a third-party motor:
e  Third-party motor being controlled can handle the voltage loads

e  Which drive controller is suitable based on the motor torques being de-
livered

®  Third-party motor has the necessary minimum inductance

®  Motor can be protected against unacceptable temperature increase in
case of overload (temperature evaluation)

®  The mounted position measuring system can be evaluated by the drive
controller or which position measuring system can be selected for kit
motors

Third-party motor voltage load

The voltage load of the insulation system of a motor that occurs in practice is
mainly influenced by the following characteristics:

e  The output variables of the drive controller used (feed the transmission
distance)

®  Cable parameters depending on cable design and length (determine the
properties of the transmission distance, such as attenuation)

e The motor design regarding capacitive and inductive properties (form
the end of the transmission distance)

As a result of these variables, the insulation system of the third-party motor is
loaded by the following voltage values:

®  Periodic peak voltage V¢, and
®  Voltage change dv/dt
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The periodic peak voltages occurring on the motor terminals are caused by
reflections at the motor cable end. This loads the motor insulation with a high-
er peak voltage than the one occurring at the output of the power section.

= Determine the load occurring at the terminals of the third-party
motor in the application with all involved components.

Use voltage-reducing components (e.g., HMF motor filter) if one of the follow-
ing criteria applies:

e  Permitted voltage change (dv/dt) of third-party motor: < § kV/s
e  With mains voltage 380 V to 500 V 3 AC:

Permitted periodic peak voltage (crest value) of third-party motor be-
tween phase-phase and phase-housing: < 1500 V

e The voltage change (dv/dt) and periodic peak voltage (V) at the motor

terminals are influenced by the length and electrical properties of the
motor cable:

—  The longer the motor cable, the higher the degree of voltage over-
shoot (periodic peak voltage) at the motor-side end of the cable.
For cables 25 m and longer, the maximum periodic peak voltage
occurs. Further voltage increase is not expected even with longer
cables.

—  With cable lengths of less than 15 m, the periodic peak voltage is
reduced to the DC bus voltage value depending on the length and
compared to the specified maximum value.

= Apart from the nominal current Iy, observe in particular the maxi-
mum permitted switching frequency of the power output stage (f;)
with which the HMF motor filter may be operated.
Verify the success of the voltage-reducing measures by measur-

ing the voltage at the motor terminals. Use an isolated measuring
device.

Minimum inductance of third-party motor

Depending on the drive controller used, the motor has to have a minimum
value for inductance. The actual inductance of a motor can be measured di-
rectly between two motor terminals with an inductance measuring bridge. The
measurement has to be made for a complete motor wired for normal opera-
tion but not yet connected. One motor terminal remains open. For induction
motors, the measured value can only be used if the rotor does not have any
closed slots!

Drive controller

Minimum required motor inductance [mH]

HMUO05 with 3x 400 V AC

I-U—V =80x4~ (‘/2 x IType x s)

HMUO05 with 3x 480 V AC

Lu_v= 116 )(4—(\/2 x ITypex S)

HMUO5 with 3x 500 V AC

Ly = 160 x 4 + (V2 % Iy x )

Itype Maximum current of drive controller according to type code
(rms value)

fs Desired switching frequency in kHz

Tab. 4-3: Minimum inductances depending on drive controller data, supply units
and supply voltage

Install a three-phase choke in the motor feed wire if the inductance of the
third-party motor is smaller than indicated in the table above. This choke has
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to increase the inductance that can be measured between two motor termi-
nals to the minimum value.

ISy

When the inductance is measured, different inductance values
can be determined at different rotor positions within one pole pair
distance of the motor. The average value is relevant for the check
of the minimum value.

Correct values can only be determined when the motor is at a
standstill.

Available third-party motor

Planned third-party motor

Lu-vmin Lu-v

WA

(manufacturer's specification).
U Calculate the choke, if necessary.
\VJ / It is recommended to contact Rexroth.
Motor

Calculate the leakage inductance (induction motor) or
inductance (synchronous motor) of the third-party mo-
tor using the single-phase equivalent circuit diagram

DA000111v01_nn.fh11

LA =
or with 1 kHz)

Fig. 4-2: Mounting 3x Lp, (three-phase choke)

0.5 x (Ly.vmin - Ly.y) (inductance measurement

Choke requirements:

hd In_Dr 2 In_Mot

The rated current of the choke has to be greater than or equal to the rated motor current.

° Depending on the maximum speed, the choke is loaded with the appropriate output frequency and the PWM frequen-

cy of the drive controller.

o The insulation class has to correspond at least to that of the motor or has to be sized for higher temperatures.

L The voltage load of the choke depends on the drive controller used.

Tab. 4-4.

Data for any required choke

Third-party motor temperature evaluation

Only operate motors with a built-in temperature sensor on Rexroth IndraDrive
ML drive controllers so that the motor can be thermally monitored by the drive

controller

and protected from being damaged from excess temperature in-

crease (see "P-0-0512, Temperature sensor").

If you want to operate third-party motors without a temperature sensor on
Rexroth IndraDrive ML drive controllers in exceptional instances, you must
determine the thermal time constants of the motor housing (P-0-4035) and
motor winding (P-0-4034, P-0-4037). The firmware can correctly reflect the
cooling situation of the motor using its temperature model.

IS

A dirty motor housing or fan impairs the cooling situation of the
motor and the motor is not sufficiently protected against thermal
overload.
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Third-party motor encoder requirements
Third-party induction motor encoder

Induction motors can also be controlled by Rexroth IndraDrive ML drive con-
trollers in "open-loop" mode (without motor encoder). In "closed-loop" mode
(with motor encoder), a relative measuring system is sufficient for induction
motors.

Third-party synchronous motor encoder

For fail-safe drives with synchronous third-party motors on Rexroth
IndraDrive ML drive controllers, the following potential combinations or re-
strictions have to be considered when selecting the measuring system:

Drive range Motor measuring system Third-party synchronous
motor
Rexroth IndraDrive Absolute .
ML Relative =
u Advantageous combination
o Combination is possible (restrictions specific to application),
commissioning may be more complicated.
Tab. 4-5: Potential combinations of third-party synchronous motor and motor
measuring system
= The drive controller can evaluate measuring systems as motor

encoders when they are listed in "P-0-0074, Encoder type 1 (mo-
tor encoder)".

For information on absolute and relative measuring systems, see
section "Measuring systems" in the firmware documentation.

Motor encoder resolver — notes on selection

Resolvers must first be checked to see if they are suited for motor encoders.
The following resolver data is required to check if they can be evaluated by
the drive controllers:

e Data of resolver system being compared must be available at 8 kHz
e  Gear ratio

° Current consumption

e  DC resistance of stator

e  Number of poles

®  Phase shift

Using the resolver data, check if the supply voltage of the encoder interface
and the signal levels of the encoder tracks are sufficient.

Notes on selection and commissioning
Selecting the drive controller in regard to continuous current

The drive controller required for the each motor is determined by comparing
the motor data to the device data.

= The continuous current of the drive controller should be greater
than the continuous current of the motor.

The continuous power of the drive controller must be greater than
the required average power.
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433 Cables

Motor power cables
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Selecting the connection technique

For the available power cables and encoder cables, see the "Rexroth
IndraDrive and IndraDyn connection cables" documentation.

Notes on commissioning

= For further information, notes on commissioning and supporting
documents (e.g., forms for entering the required data) see firm-
ware documentation.

When selecting the motor power cable, observe the following:

e  Cross section: The minimum size depends on the type current and rout-
ing method of the motor power cable.

e Leakage capacitance: Without HLL DC bus choke, maximum 500 nF
per phase is permitted (phase: HMU + HNL + HNC + HNL + HNF).

When connecting multiple HMUs in parallel, the permitted leakage ca-
pacitance drops to 450 nF per phase. Reason: balancing HNF mains fil-

ter.
The overall leakage capacitance for n parallel HMUs is therefore n x 450
nF.
Encoder cables
Encoder Permitted cable length
Encoder evaluation in CSx02 control sec-
. 75m
tion
Tab. 4-6: Cable length
4.4 Installation conditions
441 Ambient and operating conditions

Control cabinet

A WARNING Lethal electric shock by live parts with more

than 50 V!

Exclusively operate the device

e  with plugged on connectors (even if there haven't been any lines con-
nected to the connectors) and

e  with connected equipment grounding conductor!

The devices in the Rexroth IndraDrive ML product range, as well as their ad-
ditional components (except for some braking resistors), must be mounted in
control cabinets.

Check that the ambient and operating conditions, in particular the control
cabinet temperature, are observed by calculating the heat levels in the con-
trol cabinet. Afterwards, make the corresponding measurements to find out
confirm that ambient and operating conditions have actually been observed.
The power dissipation is indicated in the technical data of the individual com-
ponents as an important input value for calculating the heat levels.
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Ambient and operating conditions

Description Symbol Unit Value
Conductive dirt contamination Not permitted
(You can protect the devices against conductive dirt
contamination, e.g., by mounting them in control cab-
inets with a protection class of IP54 in accordance
with IEC529.)
Protection class (IEC529) IPOO
Use in scope of CSA/UL For use in NFPA 79 applications only.
Temperature during storage See chapter 5.4 "Storing components" on page 103
Temperature during transport See chapter 5.3 "Transporting components" on page
102
Permitted mounting position G1
Installation altitude Nom m 1000
Ambient temperature range Ta work °C 0to 40
Derating vs. ambient temperature:
The performance data is reduced by the factor
F1, in the ambient temperature range
Tafworkfred : T
K.
Fra=1-[(Ta-40) x fro] - .
Example: With an ambient temperature g
T, =50°C and a load factor f;, = 2%, the rated g
power is reduced to g
|:>DCJ:onLred = |:>DC7z:ont X I:Ta = Taﬁwork Taﬁworkﬁred Ta—™
PDCfcont X (1 - [(50 - 40) X 002]) = PDC?cont x0.8 Tafworkfred °C 40 to 55
'(I') peration da'IE amblent' tem;ieraturﬁsc;)ut&de of fra %/K Load factor: see technical data for each component
awork NG T work red 1S NOL pErMItied. (data for cooling and power dissipation - derating of
PDCfcont: PBD: Ioutﬁcont When Tafwork < Ta < Tafworkfred)
Derating vs. installation altitude: 1 g
At an installation altitude h > h,.,,, the perform- 0,9 2
ance data®? reduced by factor f is available. tos é
At an installation altitude in the range hpa with- - 0,7 Y
out 10 hmay, @n isolating transformer has to be 0,6 B—
mstalled on the drive system mains connec- T T T TTFF ¥ EXETF
tion. A A A
hnenn hmaxfohne hmax
Use above h,,,, is not permitted.
hmax_with— m 2000
out
Pimax m 4000
Simultaneous derating for ambient tempera- Permitted;
ture and installation altitude reduce with factors f and fr,
Relative humidity % 5t0 95
Absolute humidity g/md 1t0 29
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Description

Symbol Unit Value

Moisture condensation

Not permitted

Climatic category (IEC721)

3K3

Permitted degree of contamination (EN 50178) 2

Permitted dust, steam

EN 50178 tab. A.2

Vibration sine: Amplitude (peak-peak) at 10 to mm 0.15
57 Hz"
Vibration sine: Acceleration at 57 to 150 Hz" g 1

Overvoltage category

Il (according to IEC60664-1)

1) According to EN 60068-2-6

2) Reduced performance data for drive controllers: permitted DC
bus continuous power, permitted mains voltage, braking resis-
tor continuous power, continuous current

Tab. 4-7: Ambient and operating conditions

442 Control cabinet

Air cooling

Control cabinet design and cooling

= The only mounting position allowed for supply units and drive
controllers to be installed in control cabinets is G1.

Possibilities of heat dissipation

Closed control cabinet with
air circulation

Closed control cabinet with Control cabinet with fan Closed control cabinet with
heat exchanger air conditioning unit

DF000644v01_nn.tif

S=={ g

I

DF000645v01_nn.tif DF000646v01_nn.tif DF000647v01_nn.tif

Pq ~ 400 W Pq~ 1700 W Pqo ~ 2700 W Pq ~ 4000 W
Pq Dissipated heat output
Tab. 4-8: Possibilities of heat dissipation

The section below describes the "control cabinet with fan".
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Requirements for control (ﬁ%ngﬁ NOTICE Risk of damage by unclean air in the control

cabinet!

Operating a control cabinet with a fan, but without the corresponding filters,
can damage the devices or cause malfunction.

e Install filters at the air intake opening of the control cabinet so that un-
clean air cannot get into the control cabinet.

®  Service the filters at regular intervals according to the dust loading in the
environment.

° Only replace the filters when the fan has been switched off, because
otherwise the fan sucks in the dirt coming off the filter and the dirt gets
into the control cabinet.

Control cabinet ventilation (sche-
matic diagram)

DF000620v01_nn.FH11

Control cabinet

Air outlet opening

Heat discharge

Device in control cabinet

Control cabinet fan

Filter at air intake opening

Fig. 4-3: Control cabinet ventilation (schematic diagram)

DA WN -

Only clean air gets into the control cabinet through the filter at the air intake
opening. The control cabinet fan behind the air intake opening conveys the
air into the control cabinet and generates overpressure in the control cabinet.
The overpressure prevents unclean air from getting into the control cabinet
through possibly existing leaky points (leaky cable ducts, damaged seals,
etc.).

Liquid cooling
General information

Cooling devices  There are three types of cooling devices for liquid cooling:
e Air-liquid cooling unit
®  Liquid-liquid cooling unit
e  Refrigerating unit
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Power dissipation in control cabi-
net
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Liquid-cooled drive components dissipate power in the control cabinet in the
form of heat. It may be necessary to include the control cabinet in the liquid-
cooled circuit.

Cooling devices

The cooling device dissipates the sum of all heat output discharged in the
cooling liquid to a higher-level cooling medium. The cooling device provides a
cooling medium with a required temperature and thereby maintains a re-
quired temperature level in the components being cooled.

There are three different types of cooling devices. The names of the cooling
devices correspond to the kind of heat exchange from one medium to the
other.

Air-liquid cooling unit Liquid-liquid cooling unit Refrigerating unit
t 1+ 1 T 11
4
o[l | -
o ~ i;/ L3
['(- . | 5
= | o
o= \ o4 \
| . ./ L
1 2 1 2
DG000250v01_nn.FH11 DG000251v01_nn.FH11 DG000252v01_nn.FH11
1. Coolant pump 1. Coolant pump 1. Coolant pump
2. Coolant container 2. Coolant container 2. Coolant container
3. Air-liquid heat exchanger 3. Liquid-liquid heat exchanger 3. Air-cooled liquefier
4. Condenser
5. Evaporator
Tab. 4-9: Types of cooling devices
Features Air- Liquid- Refrigerating unit
liquid liquid
cooling unit cooling unit
Temperature control precision of coolant Low (£5 K) Low (5 K) Good (1 K)
Higher-level coolant circuit required? No Yes No
Ambient air of machine heated up? Yes No Yes
Recovery of power dissipation possible? No Yes No
Spatial volume of cooing unit Minor Small Big
Depending on ambient temperature? Yes No No
Tab. 4-10: Comparison of cooling devices
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Application Air-
liquid

cooling unit

Particularly suited for individual workshop machines.
Is used
o Where there is no higher-level cooling circuit available

L Where there are no high demands on the stability of the cool-
ant temperature

liquid
liquid

cooling unit

Particularly suited for systems with central recooling.

Is used where there are no high demands on the stability of the
coolant temperature.

Refrigerating
unit

Particularly suited where a high degree of thermal stability in a sys-
tem is required.

A certain temperature is kept constant, the temperature increase
from electrical components therefore does not have any effect on
the precision of the system.

Tab. 4-11: Uses of cooling devices

Cost comparison € :

T S—
—
—

12 3 45 6 7 8 9 10 11 12 13
kw

DK000252v01_nn.FH11

1 Air-liquid cooling unit

2 Liquid-liquid cooling unit

3 Refrigerating unit

Fig. 4-4: Approximate cost comparison of the cooling devices

Cooling device components

Overview

A liquid cooling system consists of:
® A cooling device and
®  The drive components being cooled, including

- Lines

—  Fittings
—  Shut-off devices, etc.
Heat is dissipated by a heat exchanger to a higher-level cooling medium.
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P '|
A i o, e,
| — 1B F—— C F—

'_.-_-._.._.._..J DF000358v01_nn.FH11

A Cooling device

A1 Coolant container

A2 Coolant pump

A3 Heat exchanger

B Coolant lines

C Fittings

D to cooling, electrical drive components
E Heat transfer

F Higher-level cooling medium

Ap Pressure decrease

2Q Required flow rate

Fig. 4-5: Basic arrangement of a liquid cooling system

Coolant reservoir

Recommendation for sizing the coolant reservoir:

V= Wee 7135V in

Vr Required volume of coolant reservoir
Ves Coolant circulating in cooling system
VT min Minimum required coolant volume
Fig. 4-6: Required volume of coolant reservoir

Wies = Vit HVarm T Vor Vg

Vs Coolant volume of cooling system (circulating coolant)
Vhe Coolant volume in heat exchanger

VEyg Coolant volume in fittings of cooling system

Vbe Coolant volume in drive components

\'A Coolant volume in coolant lines

Fig. 4-7: Coolant circulating in cooling system

Coolant pump
General information

The coolant pump of a cooling device must generate the required flow rate of
the cooling system. For this purpose, the coolant pump must generate a
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pressure corresponding to the total pressure decrease of the cooling system
at the required flow rate.

A coolant pump is characterized by:
e  Delivery rate
e  Corresponding delivery height

The delivery height results from the total pressure decrease of the cooling
system.

The intersection of the flow diagrams of cooling system and coolant pump is
the working point of the coolant pump. The delivery rate in the working point
must be greater than or equal to the flow rate required for the cooling system.

AH 4
A
P
AHP —_t — /
I
I
B I
I
I
I
} >
Qp Q
DK000253v01_nn.FH11
A Characteristic of coolant pump
B Characteristic of cooling system
AH Delivery height
P Working point of coolant pump
Q Delivery rate
Fig. 4-8: Working point of a coolant pump
Delivery rate
Parallel connection i~
Q, :\PVJ/—’ T,
|;_|
\— =7
Q | @ V2 T, | 3Q
T
oL
Q; \A PV3/—, T,
— N7
e
DF000359v01_nn.FH11
Fig. 4-9: Parallel connection of components

The delivery rate of the coolant pump (Qp) must correspond to the total flow
rate of all connected components (ZQ):
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Series connection

Required delivery pressure of
coolant pump
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QpzQy+Q,+... +0,= Y. Q

Qp Delivery rate of coolant pump
Qiton Required flow rates of drive components
Fig. 4-10: Delivery rate of the coolant pump with parallel connection
T<T,<T,<T,
S oL S
QT P2 T, PRz T, NPeZ T
Q, N Q, N7 —Q, N7
Apy, AT, Ap,, AT, Apg, AT,
Ap
DF000360v01_nn.FH11

Fig. 4-11: Series connection of components

The delivery rate of the coolant pump must correspond to the flow rate of the
component which requires the highest flow. This flow rate flows through all
other connected components.

Qp zMaxdmum(Q,,Q,...Q,)

Qp Delivery rate of coolant pump
Qiton Required flow rates of drive components
Fig. 4-12: Delivery rate of series coolant pump

The required flow rates of the liquid-cooled drive components are indicated in
the technical data for each component (referring to a fixed temperature in-
crease of the coolant water). When using different coolants or a different tem-
perature increase, calculate the flow rate accordingly.

Delivery pressure

The coolant pump must overcome all pressure decreases on the flow path of
the coolant.

The flow path passes through:

e  Heat exchanger

®  Valves and fittings

®  Main distribution

®  Parallel and/or series drive components
e  Coolant line

ﬂspp E&I;:j"lﬂrt +&p.&rm +&pch + 4D Lty :Z&p

APy Pressure decreases in individual cooling system components
on flow path (He: heat exchanger; Ftg: fittings; Dc: drive com-
ponents; L: lines)

Ap, Delivery pressure of coolant pump

Fig. 4-13: Required delivery pressure of coolant pump
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Coolant line pressure decrease

Fittings pressure decrease

Heat exchanger pressure de-
crease

Drive components pressure de-
crease

Combining individual components

APy = 4P g4l

Ap /Al Length-based pressure decrease in hPa/m
| Line length in m
Fig. 4-14: Coolant line pressure decrease

Use the data of the coolant line manufacturer for calculation.

See manufacturer's specification for pressure drop. If no data is available, the
following rough formula can be used:

Ap
AP g™ — 2 B
Ap /Al Pressure decrease for tube with same inner diameter in hPa/m
Fig. 4-15: Fittings pressure decrease

See manufacturer's specification for pressure decrease Apye.

The resulting pressure decrease App. generally differs from the indicated
Ap,, because the flow rate is mostly greater than Q..

Calculating pressure decrease: See chapter "Appendix" - "Liquid cooling" —»
"Calculation criteria".

The diagram below shows the relation of pressure decrease and flow rate.

A
Ap
Q
DF000356v01_nn.fh11
Ap Pressure decrease
Q Flow rate
Fig. 4-16: Flow diagram

NOTICE Components that are too small can consider-

ably increase the pressure decrease.

Size the components according to our specifications.

When selecting the coolant pump, its required delivery height AH must be
known:
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Coolant pump delivery height

Data for selection
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H:&ppx102><kg><m
px9,81x|=hPa

AH Delivery height in m

Ap, Pressure of coolant pump in hPa
0] Specific weight of coolant in kg/l
Fig. 4-17: Coolant pump delivery height

A correctly sized coolant pump can be operated at or near the point of best
efficiency. This requires the installation characteristic to be determined as
precisely as possible. Excess safety margins often result in an unnecessarily
large coolant pump that then has to be operated at partial load.

If the required pressure of the coolant pump is above the maximum permitted
system pressure, it is necessary to size the tube diameter or the temperature
increase AT in the cooling system again.

Cooling unit or refrigerating unit
Air-liquid cooling unit and control cabinet air cooler

Determining specific cooling capacity

Poy =t
':Tein 'Tarrb :'
Py Power dissipation being discharged in kW
Po4 Specific cooling capacity in kW/K
Tamb Ambient temperature in °C
Tin Inlet temperature of coolant in heat exchanger in °C
Fig. 4-18: Determining specific cooling capacity

For economic reasons, 50°C should be selected as the maximum outlet tem-
perature of the drive components (= T;,) for air-liquid cooling units. An air-lig-
uid cooling unit is only useful up to an ambient temperature of approx. 35°C
and up to 3 kW.

Coolant temperature change

=
P xB0——
&TKm: min

P Cipy<
Py Power dissipation being discharged in kW
0] Density of coolant in kg/l
Cel Specific thermal capacity of coolant in kd/kgK
Q Flow rate of coolant in I/min
Fig. 4-19: Coolant temperature change

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01



DOK-INDRV*-HXX05******-PR01-EN-P Bosch Rexroth AG 55/277
Rexroth IndraDrive ML Drive systems with HMUO05

Combining individual components

Air temperature change

=]
Py %60 ——
_ min
it kg K
1,3%10™ —=x0, 72 — =)
I kighe

Py Power dissipation being discharged in kW
Q. Air flow in I/min
Fig. 4-20: Air temperature change

For control cabinet air cooling, measure the air flow Q; such that the resulting
air temperature change is AT, = 10 K. (Avoiding condensation: see chapter
"Condensation protection" on page 59)

Liquid-liquid cooling unit

%

DG000254v01_nn.FH11

A Coolant inlet

A, Coolant outlet

B; Utilities inlet

B, Utilities outlet

Fig. 4-21: Liquid-fiquid heat exchanger

In the liquid-liquid heat exchanger, two liquids are hydraulically separated
and brought to the best possible thermal contact. The power dissipation ab-
sorbed by the coolant is thereby dissipated to the higher-level cooling circuit
(utilities).

These cooling units are suited for the coolants specified in this documenta-
tion. Depending on the type of material, you can use fresh water, river water,
industrial water, seawater or brackish water as utilities.
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Data for selection
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Determining specific cooling capacity

=
F?'m =_ W
(Ty-Tz2)
Py Power dissipation being discharged in kW
Po+ Specific cooling capacity in KW/K
T, Inlet temperature of coolant in °C
To Inlet temperature of utilities in °C
Fig. 4-22: Determining specific cooling capacity
Cooling warmer medium (coolant)
AT=_ 38Ry
Oy Cq Ry =0,06
AT, Temperature reduction of coolant in K
P4 Density of coolant in kg/l
Py Power dissipation in kW
Cq Specific thermal capacity of coolant in kd/kgK
Q Flow rate of coolant in I/min
Fig. 4-23: Cooling warmer medium (coolant)
Temperature increase of colder medium (utilities)
AT,= 3,6xPy
PoX Cex o0, 06
AT, Temperature increase of utilities in K
P2 Density of utilities in kg/l
Py Power dissipation in kW
() Specific thermal capacity of utilities in kdJ/kgK
Q, Flow rate of utilities in I/min
Fig. 4-24: Temperature increase of colder medium (utilities)
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Data for selection
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Refrigerating unit

~
>

O
P

Ao Qo

AiO

DG000253v01_nn.FH11

A Coolant inlet
A, Coolant outlet
B; Air intake

B, Air outlet

Fig. 4-25: Refrigerating unit

A refrigerating unit consists of a refrigerant circuit and a coolant circuit. The
water heated up by the drive components being cooled is conveyed by the
coolant pump through the evaporator and cooled down there. The heat taken
from the coolant is brought to a higher temperature level in the refrigerant cir-
cuit and dissipated to a higher-level cooling medium in the liquefier. The re-
frigerant circuit is automatically controlled using thermostats. The desired
coolant temperature can be exactly set.

Refrigerating units are characterized by their refrigerating capacity.

For units with an air-cooled liquefier, the refrigerating capacity depends on
the ambient temperature. The refrigerating capacity (in kW) of a refrigerating
unit must always be greater than or equal to the total power dissipation to be
discharged.

Determining refrigerating capacity

Pez) Py

Pc Refrigerating capacity of refrigerating unit
Py Sum of power dissipations being discharged
Fig. 4-26: Determining refrigerating capacity

Cooling of the drive components
Technical data

= The technical data needed to size the cooling system can be
found in the project planning manuals of the drive components
used (see "Other applicable documentation").
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Interconnection

The two possible kinds of hydraulic component interconnection (series con-
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nection/parallel connection) show considerable differences with regard to:

®  Pressure decrease of entire cooling system

o Delivery rate of coolant pump

[ ]
ponents being cooled

Temperature level and temperature controllability of the individual com-

Parallel connection Series connection
I;_I
Q \— V1_,
1 - //— T 1
v T<T,<T,<T,
1— 71 Q.. T _I__!_ _I__!_ _I__!_
Q Q, M Pwl” T 5Q P AN I:)v/1,/'_ T, = Pvi/’_ T, 0 PVE/,_ Ts
AS AN . AN
P — \v/ 2 — Q1 v 02 N 03 v
T
';_I . Apy, AT, . Ap,, AT, . Apg, AT, R
Q \— V3 7
2 N UA Ty Ap
v - »
DF000360v01_nn.FH11
Ap "
DF000359v01_nn.FH11
Tab. 4-12: Parallel and series connection of drive components being cooled

Parallel connection

Series connection

The following applies:

Parallel connection is characterized by nodal points in the hydraulic system.

The sum of the coolant flows which flow towards a nodal point equals

the sum of the coolant flows which flow away from this nodal point.

[ J
same pressure difference (pressure decrease).

Aspects of application
The individual components being cooled

[
thermal operational safety

temperature increase

to low total pressure.

nents to be cooled.
The following applies.
®  The flow rates of all components are the same.

pressure decrease of the drive components.
Aspects of application
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For all cooling system branches between two nodal points there is the

Can be cooled with the individually required flow rate = high degree of
Have the same temperature level at the coolant inlet = steady machine

All have the same pressure difference between coolant inlet and outlet
= high degree of hydraulic operational safety of the cooling system due

With series connection, one single coolant flow is flowing through all compo-

Each component has a pressure decrease between inlet and outlet of
the coolant. The individual pressure decreases add up to form the total
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Combined interconnection

Combining individual components

The following properties of series connection generally have fo be observed:

e  Series connection does not allow setting the required flow rate individu-
ally for each of the connected components.

®  The required system pressure corresponds to the sum of all pressure
decreases of the connected individual components. This means a lower
degree of hydraulic operational safety of due to high system pressure.

e  The temperature level of the coolant increases from component to com-
ponent because each power dissipation discharged to the coolant in-
creases its temperature. This means uneven machine temperature in-
crease by the components being cooled.

Q, _I
P, T
— Mo
L~ 1
I 1
ZQ &> — \Pva = T2 ZQ
T, T
Q <Pz T
— N
Q 1571 Ig 1 151
A mPu T, XPez T, <Pz T
N7 N7 N7
| Ap |
™ >
DF000357v01_nn.fh11
Fig. 4-27: Combined interconnection of drive components being cooled

The combined interconnection of the drive components being cooled allows
using the advantages of parallel and series connection.

Condensation protection

NOTICE Risk of damage. Drive components cannot

build condensation.

In temperate zones (up to 40°C and 70% humidity), the inlet temperature of
the coolant may be at a maximum 5 K below the temperature in the control
cabinet.

Safest protection against condensation:
Coolant inlet temperature = ambient temperature

The temperature of the coolant flowing through liquid-cooled drive compo-
nents generally differs from the temperature of the ambient air.

Depending on the humidity, the ambient air contains water vapor. The
amount of water vapor which can be absorbed by the air depends on the air
temperature and air pressure. The warmer the air, the more water vapor it
can absorb at the same air pressure.

When warm air gets in contact with a less warm object, a moist film (conden-
sation) forms on the surface of the object if the temperature of the object is
below the condensation temperature.

Drive components with protection classes IPx4, IPx5, IPx6 are not at risk
from condensation because their design provides sufficient protection against
water.
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Drive components with the protection class IPx0, such as drive controllers
and supply units, do not have sufficient protection against water. This is why
condensation cannot be allowed to form on them.

In temperate zones (e.g., Central Europe), the condensation temperature is
34°C at

®  Air temperatures up to 40°C and

Relative humidity up to 70%

For climatic zones with higher air temperatures and/or higher relative humidi-
ties, the condensation temperature must be graphically determined according
to the figure below. The maximum temperature difference between internal
air of the control cabinet and coolant inlet temperature derives from the fig-
ure.
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G2 ~_| Ve /; > d ;
\\\// L~ | |
L~ > ' g
Y A L
e ' e
> !
70 ! ne
100 80 60 40 20 0 20 40 60
- e
rH % Te°C
DK000251v01_nn.FH11

A Characteristic of water vapor saturation

B Maximum temperature of ambient air

C Condensation temperature

G1, G2 Artificial lines

rH Relative humidity

T Ambient temperature

a Maximum ambient temperature (e.g., 40°C)

b, b1 Intersection point of ambient air temperature and characteristic
of water vapor saturation. This intersection point characterizes
the 100% humidity value (b1)

c Convert 100% humidity value graphically by parallel translation
of artificial line G1 to expected humidity value (e.g., 70%) (= ar-
tificial line G2)

d Intersection point of expected humidity value and characteristic
of water vapor saturation leads to expected condensation tem-
perature of drive component (34°C)

Fig. 4-28: Determining condensation temperature
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Required properties

Antifreeze

Protection against corrosion

Anti-corrosion additive

Combining individual components

= The temperature difference between the actual ambient air tem-
perature and the coolant inlet temperature must not be greater
than between maximum ambient air temperature and moisture
condensation temperature to be expected!

Coolant
Water-based coolant

NOTICE Risk of damage to components.

®  Observe the required properties and the appropriate composition of the
coolant.

®  For transport and storage of the components, make sure sufficient anti-
freeze is provided (see chapter "Transport and storage").

Most cooling systems use water as coolant. The values given in the technical
data of the components thus refer to the coolant water with a maximum volu-
metric content of 3% coolant additives.

The water-based coolant must have the following properties:
e pHvalue: 7-8.5

° Hardness: max. 10 °dH (England: 12.5 °e; France: 17.8 °f; USA: 178
ppm CaCOg)

®  Chloride: max. 20 mg/|

e Nitrate: max. 10 mg/l

e  Sulfate: max. 100 mg/l

® Insoluble substances: max. 250 mg/l

Drinking water in Germany complies with these requirements.

Coolant with antifreeze may only be used for transport and storage of the
components (see chapter "Transport and storage").

®  For protection against corrosion and chemical stabilization, an appropri-
ate additive must be mixed with the cooling water.

®  The required mixing ratio (according to manufacturer's data sheet) must
be complied with and checked. Deviations can cause:

—  Reduction of cooling capacity
—  Changes in emulsion stability
—  Unexpected behavior with gasket materials
—  Reduction of protection against corrosion
®  The coolant should be chemically neutral (pH-value approx. 7).

e  Use closed circuit. An open circuit should not be used for cooling, be-
cause deposits and corrosion (e.g., from hard water) worsen the heat
transfer or completely clog up cooling channels.

= If the required mixing ratio exceeds the maximum permitted addi-
tion, the cooling system must be calculated with the resulting
coolant.

Aqueous solutions ensure reliable protection against corrosion without nota-
ble changes in the physical properties of the water.

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01



62/277 Bosch Rexroth AG DOK-INDRV*-HXX05******-PR01-EN-P
Rexroth IndraDrive ML Drive systems with HMU05

Combining individual components

= Observe the safety instructions of the anti-corrosive manufacturer
(e.g., DIN safety sheet).

Coolant additives

Recommended manufacturer of ~ The proper chemical treatment of closed water systems is required to prevent
coolant additives  corrosion, maintain heat transmission and minimize growth of bacteria in all
parts of the system.

= Rexroth cannot make any general statements or inquiries into the
suitability of system-specific cooling media, additives or operating
conditions.

Testing the performance of the coolants used and sizing the liquid
coolant system are generally the responsibility of the machine
manufacturer.

Water-based coolant

Water + Antifrogen in a 4:1 ratio (e.g., "Rifrost" from Rittal).
Non-water-based coolant

Non-water-based coolants (e.g., oil) are not permitted.
Sizing liquid cooling

The corresponding information for sizing a cooling system with liquid cooling
plus a sizing example can be found in the appendix.
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443 UL data
This chapter contains:
®  Limit values for use in scope of CSA/UL
e  Applied standards (CE conformity, UL listing)
Ambient and operating conditions — UL ratings
Descriotion Svmbol Unit HMUO05.1N- | HMUO05.1N- | HMUO5.1N- | HMUO5.1N-
P Y F0140-0350 | FO0170-0430 | F0220-0510 | F0270-0660
Short circuit current rating SCCR | kArms 85 (preliminary)
Nominal voltage for input, power" | Vin nom 450 to 750 DC
Nominal input current In A 242 291 373 467
Output voltage Vout \% 3x 0to 500 AC
Output current lout A 254 306 392 490
1) Mains input L1, L2, L3; approved only for use on a solidly
grounded, star-connected source.
Tab. 4-13: HMD - ambient and operating conditions — UL ratings

Ambient and operating conditions — UL ratings

Description Svmbol Unit HMUOS5.1N- | HMUO05.1N- | HMUO05.1N- | HMUO5.1N-
P Y F0340-0820 | F0430-1040 | F0540-1300 | F0680-1690

Short circuit current rating SCCR | kArms 85 (preliminary)
Nominal voltage for input, power” | VN nom 450 to 750 DC
Rated input current Iin A 587 734 954 1129
Output voltage Vout \% 3x 0to 500 AC
Output Current lout A 616 771 1002 1185

1) Mains input L1, L2, L3; approved only for use at a solidly

grounded, star-connected source.
Tab. 4-14: HMD - ambient and operating conditions — UL ratings
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444 Compatibility with foreign matters

All Rexroth controls and drives are developed and tested according to the
state-of-the-art technology.

As it is impossible to follow the continuing development of all materials (e.g.
lubricants in machine tools) which may interact with the controls and drives, it
cannot be completely ruled out that any reactions with the materials we use
might occur.

For this reason, before using the respective material a compatibility test has
to be carried out for new lubricants, cleaning agents etc. and our housings/
materials.
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4.5 Mechanical project planning
4.5.1 Dimensions
HMUO05.1N-F0140-0350
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Fig. 4-29: HMUO05. 1N-FO140-0350
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HMUO05.1N-F0170-0430
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HMUO05.1N-F0220-0510
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Fig. 4-31: HMUO5. 1N-F0220-0510
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HMUO05.1N-F0270-0660
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HMUO05.1N-F0340-0820
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Boring dimensions
HMUO5. TN-F0430-1040
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4.5.2 Dimensions, mass, insulation, sound pressure level
Data for mass, dimensions, sound pressure level, insulation
Description Svmbol Unit HMUO05.1N- | HMUO05.1N- | HMUO05.1N- | HMUO5.1N-
P y F0140-0350 | F0170-0430 | F0220-0510 | F0270-0660
Mass m kg tbd tbd tbd tbd
Device height" H mm 817 817 921 1025
Device depth? T mm 440
Device width® B mm 200
Insulation resistance at 500 V DC R MOhm > 50
Capacitance against housing Cy nF -
Average sound pressure level (ac-
curacy class 2) at Ppc cont? Le dB (A) i
1) 2) 3) Housing dimension; see also related dimensional drawing
4) According to DIN EN ISO 11205; comparative value at 1 m dis-
tance, out of cabinet
Tab. 4-15: HMU - data for mass, dimensions, sound pressure level, insulation

Data for mass, dimensions, sound pressure level, insulation

Description Svmbol Unit HMUO05.1N- | HMUO05.1N- | HMUO05.1N- | HMUO5.1N-
P y F0340-0820 | F0430-1040 | F0540-1300 | F0680-1690
Mass m kg 53 tbd 103 tbd
Device height" H mm 1103 1311 1522 tbd
Device depth? T mm 440 tbd
Device width® B mm 200 220 tbd
Insulation resistance at 500 V DC Ris Mohm > 50
Capacitance against housing Cy nF -
Average sound pressure level (ac-
curacy class 2) at Ppc gont? Le dB (A) i
1) 2) 3) Housing dimension; see also related dimensional drawing
4) According to DIN EN ISO 11205; comparative value at 1 m dis-
tance, out of cabinet
Tab. 4-16: HMU - data for mass, dimensions, sound pressure level, insulation
4.5.3 Temperatures, cooling, power dissipation, distances
Cooling and power dissipation data
Descriotion Svmbol Unit HMUO05.1N- | HMUO05.1N- | HMUO05.1N- | HMUO5.1N-
P y F0140-0350 | F0170-0430 | F0220-0510 | F0270-0660
Permitted mounting position G1
Permitted switching frequencies” fs kHz 2,4,8
Power dissipation when p W 230 250 270 320
lout cont = 0 A; f5 = f (min.)? s o
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Description Svmbol Unit HMUO5.1N- HMUO5.1N- HMUO05.1N- HMUO5.1N-
P Y F0140-0350 | F0170-0430 | F0220-0510 | F0270-0660
Power dissipation when
lout cont = O A: T =2 (max.)? Phpiss_0A_fsmax w 300 325 350 400
out_con 1 'S ) .
ES:::r:t/dclzzlt?na:f;sv;f\:v:;?tmuous Poiss cont w 2500.00 3000.00 4250.00 5500.00
Liquid cooling data
Power dissipation ratio (liquid)
with continuous current/continu- | Ppiss_cont F w 2100.0 2500.0 3500.0 4500.0
ous power
Coolant inlet temperature Tin °C <60
Required minimum coolant flow Qi Vmin 4 5 7 9
for PDiss_cont_F
Temperat i f "
perature increase for Qu, AT K <10
and PDissfconth
Pressure decrease for Q. Ap bar 0.5
Maximum permitted operating Dray bar 2
pressure
Coolant channel volume Ven ml 0.75 0.8
Coolant channel material Aluminum
Constant for determining pressure
KAp tbd
decrease
Air cooling data
Power dissipation ratio (air) with
continuous current/continuous |  Ppiss cont A w 400.0 500.0 750.0 1000.0
power
Ambient temperature range for
T o
operation with nominal data a-work C Oto40
Ambient temperature range for
operation with reduced nominal| T, work red °C 0to 55
data
Derating of I:)DC conts F)BD; Iout cont
- - f 9 .
when Tafwork < Ta < Tafworkfred T /K 2.0
i\r/]célumetrlc capacity of forced cool- Vv mh )
Mini dist t f de-
Vi(l;nelglum istance on top of de dop mm 100
Minimum distance on bottom of
device® Aot mm 100
Tempe-rature increase with mini- AT K 10
mum distances dy; diops Pap
1) Also depending on firmware and control section; see parame-

ter description "P-0-0001, Switching frequency of power output
stage"; see "P-0-4058, Amplifier type data"
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When Tafwork < Ta < Tafworkfred

2)3) Plus dissipation of braking resistor and control section; find in-
terim values by interpolation to P_Diss_cont
4) Plus dissipation of braking resistor and control section
5) 6) See fig. "Air intake and air outlet on device"
Tab. 4-17: HMU - cooling and power dissipation data
Cooling and power dissipation data
Description Svmbol Uniit HMUO05.1N- HMUO05.1N- HMUOS5.1N- HMUO05.1N-
P Y F0340-0820 | F0430-1040 | F0540-1300 | F0680-1690
Permitted mounting position G1
Permitted switching frequencies” fs kHz 2,4,8
Power dissipation when
loutcont = O A; F. = f, (min.)? Ppiss_0A_fsmin w 350 400 450 500
Power dissipation when
=3
lout cont = O A; f, = f, (max.)? Diss_0A_fsmax w 450 500 550 600
P dissipati ith ti
ower dissipation with COMENUOUS |- = @ W 5500.00 6500.00 8700.00 10000.00
current/continuous power?
Liquid cooling data
Power dissipation ratio (liquid)
with continuous current/continu- | Ppiss cont F W 4500.0 5500.0 7500.0 8500.0
ous power
Coolant inlet temperature Tin °C <60
Required minimum coolant flow Q. Vmin 9 11 16 18
fOF PDissfconth
T t i f i
emperature increase for Qu, AT K <10
and PDiss_cont_F
Pressure decrease for Qn Ap bar 0.6 1
Maximum permitted operating Do bar 2
pressure
Coolant channel volume Ven ml 0.92 1.0 1.1 tbd
Coolant channel material Aluminum
Constant for determining pressure Kap thd
decrease
Air cooling data
Power dissipation ratio (air) with
continuous current/continuous |  Ppiss cont A w 1000.0 1200.0 1500.0
power
Ambient temperature range for
T o
operation with nominal data a_work C 0to 40
Ambient temperature range for
operation with reduced nominal Ta_work_red °C Oto55
data
Derating of PDCfcont; PBD; Ioutﬁcont fTa %/K 20
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Descriotion Svmbol Unit HMUO05.1N- | HMUO05.1N- | HMUO5.1N- | HMUO5.1N-
P Y F0340-0820 | F0430-1040 | F0540-1300 | F0680-1690
yolumetrlc capacity of forced cool- Vv mh )
ing
Mlnlmum distance on top of de- dop mm 100
viced
M|n!mum distance on bottom of Aoy mm 100
device®)
Temperature increase with mini-
mum distances dyt; diops Pap AT K 10
1) Also depending on firmware and control section; see parame-
ter description "P-0-0001, Switching frequency of power output
stage"; see "P-0-4058, Amplifier type data"
2)3) Plus dissipation of braking resistor and control section; find in-
terim values by interpolation to P_Diss_cont
4) Plus dissipation of braking resistor and control section
5) 6) See fig. "Air intake and air outlet on device"
Tab. 4-18: HMU - cooling and power dissipation data

NOTICE Property damage due to temperatures higher

than 105 °C!
Observe the indicated minimum distances!
Above the devices there may only be such materials which
e  are not combustible
®  are insensitive to the occurring high temperatures

AU
ww| :
v B
dhor dhor
nor_ Pulllil
|_C
B
dot| AP A
DE000006v01_nn.FH11
A Air intake
B Air outlet
C Mounting surface in control cabinet
diop Distance top
dpot Distance bottom
dror Distance horizontal
Fig. 4-36: Air inftake and air outlet at device
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4.5.4 Mounting positions of components

NOTICE Risk of damage to the components by incor-

rect mounting position!

Only operate the components in their allowed mounting positions.

For supply units and drive controllers installed in control cabinets, only the
mounting position G1 is allowed.

Mounting position G1

2\[0
N
(==

0

DF000659v01_nn.FH11

A W

TV

The air that is heated inside the component can flow out of the
component in a vertical upward direction. The natural convection
supports the forced cooling air current. This avoids the generation
of pockets of heat in the component.

1. Mounting surface in control cabinet
Outgoing, heated air
Component

Fan within the component (forces the cooling air current)

o~ w0

Cooling air

Tab. 4-19:

Mounting position G1
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4.6
4.6.1

Electrical project planning
Overall connection diagram (HMUOS5 as drive controller)

Bosch Rexroth AG

771277

Combining individual components

DC Bus

preceding component

subsequent component

Uns

24V Brake

L
¢——o XG1b

—o L+
—o L-

—»o XGla

o XG32

Motor
——o0 XG3:1

0 XG3:2

0 XG3:3
0 XG3:4

Encoder

o XG3:5

0 XG3:6

0V Brake

preceding HMU

subsequent HMU

17

0 XG3:7
——0 XG3:8

—»0 XG34
—o XG35

o L1/A1

oL2/A2

o L3/A3

o PE

——o XD10: 24V
——o XD10: 0V

DC Bus

IndraBus

CSx02.5

N3

HNA Bus

24VL
+24VBr
OVBr
MotTemp+
MotTemp-
MotLue+
MotLue-
ovL

Supply

Brake

Temperature

Supply

Parallel Bus

Mains / Motor

&

DA000520v01.des

Fig. 4-37-

Connection diagram (HMUO5 as drive controller)
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Combining individual components

4.6.2 Overall connection diagram (HMUO5 as supply unit)

Overall connection diagram with load contactor

HNA HMU ]
XD24L 0 o DCB L DCB
XD2:1 L+ us D us 0
o
<
XG33:1 24VEA . |_ 3
XG33:2 ZKS1 preceding component o XG1a ndraBus
XG33:3 ZKS2 IndraBus XG1a o« o XG1b
XG33:4 OFF1 XG1b subsequent component —
XG33:5 OFF2 XD10: 24V U —— o0 XD10: 24V U
- XG33:6 ON1 XD10: 0V b UNS N L oxproov N3
L XG33:7 ON2
ov - — XG33:8 OVEA HNA Bus XG32 o XG32 HNA Bus
Motor
0 XG3:1 24VL Supply
XG31:1 24VEA O XG3:2 +24VBR Brake
XG31:2 Reset O XG3:3 0VBr
XG31:3 Mode 0 XG3:4 MotTemp+ Temperature
XG31:4 Bb O XG3:5 MotTemp- P
XG31:5 Bb O XG3:6 MotLue+ Fan
XG31:6 Warn O XG3:7 MotLue-
XG31:7 Warn L O XG3:8 0VL Supply
XG31:8 OVEA receding HMUO5
i ’ © XG34 Parallel B
arallel Bus
subsequent HMUO05 © XG35
Mains contactor XG34:1
Contact XG34:2
XG40:1 n.o. contact 1 Mains / Motor
XG40:2 n.o. contact 2
XG40:3 n.c. contact 1 LUAT  L2/A2  L3/A3 SFPE
XG40:4 n.c. contact 2
XD1:1  XD1:3 XD1:5 XD1:7
L3 L2 L1

DA000521v01.des =

Fig. 4-38: Connection diagram with load contactor (HMUOS as supply unit)
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Overall connection diagram with switchable main switch

Bosch Rexroth AG 79/277

Combining individual components

XG33:2 ZKS1
XG33:3 ZKS2
XG33:4 OFF1
XG33:5 OFF2
XG33:6 ON1

XG33:7 ON2

XG33:8 OVEA

XG31:4 Bb
XG31:5 Bb

DA000526v01.des

XG31:1 24VEA
XG31:2 Reset
XG31:3 Mode

XG31:6 Warn
XG31:7 Warn L
XG31:8 OVEA

HNA

XD2:4 L-

XD2:1 L+ & DC Bus

XG33:1 24VEA

XG1a o«

— ol
— oL+

DC Bus

preceding component L o XG1a

IndraBus

XG1b subsequent component

XD10: 24V
XD10: 0V & Un3

HNA Bus XG32

o XG1b

—— o XD10: 24V

Una | wpioiov

Mains contactor XG34:1
Contact XG34:2

o XG32

Motor

XG3:8 0V
preceding HMU05 | po xg34

subsequent HMUO5 f_o XG35

XG40:1 n.o. contact 1
XG40:2 n.o. contact 2

XG40:3 n.c. contact 1
XG40:4 n.c. contact 2

L1/A1  L2/A2

XD1:1  XD1:3 XD1:5 XD1:7

O XG3:1 24VL
O XG3:2 +24VBR
O XG3:3 0VBr

O XG3:4 MotTemp+
O XG3:5 MotTemp-
O XG3:6 MotLue+
O XG3:7 MotLue-
(o]

=

HMU —

DC Bus

CSx02.5

IndraBus

N3

HNA Bus

Supply
Brake
Temperature

Fan

L Supply

Parallel Bus

Mains / Motor

L3/A3 @FPE

T

Fig. 4-39:

Connection diagram with switchable main switch (HMUOS as supply
unit)
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4.6.3 Planning control voltage
Control voltage for drive systems

Sizing control voltage supply

Drive controller power require-
ments

Basic device power requirements

Some components of a drive system must be supplied with control voltage.
When doing the project planning for control voltage supply, include the drive
system component requirements:

e  Depending on the motor cable length and whether or not motor holding
brakes are used, the permitted tolerances of the supply voltage

®  Power consumption of the drive controllers

®  Power consumption of other consumers (e.g., motor holding brake, digi-
tal outputs)

e  Current carrying capacity of the connection point for control voltage sup-
ply on the component for the purpose of looping through the control volt-
age to other components

Determining power requirements

The total power requirements of the control voltage supply of a drive control-
ler result from the sum of the following power values:

®  Basic device (drive controller without connected encoders)

®  Optional connection interfaces (e.g., communication, additional encoder
evaluation)

®  Connected encoder systems
e  External consumers

See the type plate and type code for configuring your drive controller.

The tables below contain the individual power values required by the drive
controller. The power requirement of the supplying 24 V power supply unit re-
sults from the sum of these individual power values.

The power requirements of the basic device result from
o Maximum current of drive controller

o  Design of control section (data: see project planning manual for control
section)
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Power requirements of optional
connection points

Power requirements of external
consumers

Calculation formula

Combining individual components

HMUO05.1N-... Power Current consumption of control voltage supply
[kw] (At
F0120-0290 90/110 1.9
F0140-0350 110/132 1.7
F0170-0430 132/160 2.0
F0220-0510 160/200 2.2
F0270-0660 200/250 1.9
F0340-0820 250/315 2.0
F0430-1040 315/400 23
F0540-1300 400/500 24
F0680-1690 500/630 2.7
Tab. 4-20: Current consumption of control voltage supply

If the drive controller has optional connection points, the power requirements
of the basic device are increased. (Data: see project planning manual for
control section)

External consumers include

®  Encoder system of the motor
e  Motor holding brake

e |Load on a digital output

The drive controller must supply the external consumers with power.

Table 3: Power requirements of external consumers

External consumer Power requirement

5 V encoder system P = lgncoder X5V X 1.75 19

12 V encoder system P = lgncoder X 12V x 1.25 1:9)

Load on digital output P = loaq X Vg 209

Motor holding brake P = lppake X Vg 34

0 lencoder : CUrrent consumption of encoder system

2 loag - Current consumption of external load

3) lyrake : Current consumption of motor holding brake

4 Vs : Control voltage supply of drive controller

9) The sum of the power consumption of all connected encoder
systems incl. encoder emulation cannot exceed 6 W.

Tab. 4-21: Power requirements of external consumers

The total power consumption (Pys) from the 24 V control voltage of a drive
controller is calculated with:

PN3 = Pbasic device + ZPoptional connection points + ZI:)external consumers
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Required continuous power

Required peak current

Notes on installation

DOK-INDRV*-HXX05******-PR01-EN-P
Rexroth IndraDrive ML Drive systems with HMUO05

Requirements on 24 V power supply unit

= PELV" for 24V power supply unit

For the 24V supply of the devices of the Rexroth IndraDrive ML
range, use a power supply unit or a control-power transformer
with protection by PELV according to IEC 60204-1 (section 6.4).

In the scope of CSA/UL, the data of the control-power transformer
are limited to:

e  Max. output voltage: 42.4 Ve, 0r 30 Ve
e  Max. output power: 10000 VA

The following parameters contain the essential electrical requirements on the
24V power supply unit:

e  Qutput voltage/output voltage range

e  Continuous power which the 24 V power supply unit must supply during
operation

®  Peak current which the 24 V power supply unit must supply when
switching on

The continuous power of the 24 V power supply unit must be greater than the
sum of the power consumption Py; of the components being supplied.

To select the 24 V power supply unit, determine the continuous current Iy3 of
all components:

Ins = Pnz + Vs

(Pn3 : power consumption of all components)

The calculated current Iy; corresponds to the continuous current of the 24 V
power supply unit.

The power consumption is indicated as the maximum value of each compo-
nent and can occur in individual components.

In drive systems with several components, the occurring power consumption
under statistical assumptions will be lower than the calculated one.

When the 24 V control voltage unit is switched on, the 24 V power supply unit
is loaded with the charging current of the capacitors from the connected com-
ponents. This charging current is electronically limited in the components.

The required peak current of the power supply unit is calculated with:
Ipeak_ps =1.2x PNS + VN3
(Pn3 : power consumption of all components)

The power supply unit must provide the calculated peak current I,q, s for at
least one second.

Installing 24 V supply

The 24 V supply of the Rexroth IndraDrive ML drive system components
should in principle be installed in a star layout. This means it is hecessa-
ry to run separate supply lines for each group of drive controllers or
third-party components. This also applies to multiple-line arrangement in
case of supply from, e.g., a supply unit.

1) Profective Extra Low Voltage
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®  Route lines of sufficient size to reduce load-dependent voltage drops.

®  For looping through the control voltage, observe the maximum current
carrying capacity of the connection points. The maximum current carry-
ing capacity limits the number of devices to which the control voltage
can be looped through.

Al A
B| B| B
mo
¢
24V —
I/.
i c
0l
PE —- I—-‘— ------------- —
= DA000006v02_nn.fh11
A Number of devices is limited to x components with a current
consumption of £ 31 A.
B Number of devices is limited to y components with a current
consumption of < 31 A.
C Third-party component (e.g., PLC, valve, etc.)
1) Connection to central ground point (e.g., PE earth-circuit con-
nector)
Fig. 4-40: Installing the 24 V supply
= If you use several 24 V power supply units:

e  Qutput voltages of the 24 V power supply units must be with-
in the permitted voltage range

® Interconnect reference conductors 0 V of the individual 24 V
power supply units with low impedance

e  Always switch 24 V power supply units on and off synchro-
nously

Chronological order of 24 V supply  Before mains voltage or DC bus voltage is applied to the components, they
and mains voltage  have to be supplied by the 24 V supply.
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Looping through control voltage NOTICE Property damage can occur due to fault from

line being too small.

Observe the current carrying capacity of the connection points for control
voltage supply at the components used.

You can only loop through the control voltage between the components,
when the sum of current consumptions Zly3 of the individual components is

smaller than 31 A (current carrying capacity of the connection point X13).

46.4

XD10 XD10 XD10
L o >3 4] >[5 4] >3 4] >
j >[1 2 >|1 2| 12—
- DA000479v01_nn.fh11
Fig. 4-41: Looping through control voltage

Sample calculation for 3 drive controllers:

b=3x e

Uz

Fig. 4-42: Confinuous current
The result I must be smaller than the specified current carrying capacity of
the connection point.

Mains connection

Residual-current-operated circuit breakers (RCD, RCCB) as additional fusing

General information

The following designations are used for residual-current-operated circuit
breakers:

®  RCCB (Residual-Current-Operated Circuit Breaker)

®  RCD (Residual-Current-Operated Device)

®  RCM (Residual-Current Monitoring Device)

e  FEarth-leakage circuit breaker (voltage-independent)

®  Residual-current circuit breaker (voltage-dependent)

= It is only to a limited extent that residual-current-operated circuit
breakers can be used with Rexroth IndraDrive ML systems.

If these circuit breakers are to be used, the company erecting the installation
has to check the mutual compatibility of the residual-current-operated circuit
breakers and installation or machine with the drive system, in order to avoid
accidental triggering of the residual-current-operated circuit breaker. This has
to be taken into account
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Motor cable length

Kinds of residual-current-operated
circuit breakers

Combining individual components

e for switch-on processes, due to high asymmetric inrush currents and

e  during operation of the installation, due to leakage currents produced in
normal operation.

Cause of leakage currents

For the purpose of stepless speed variation with a high degree of positioning
accuracy and dynamic response, certain modulation procedures are neces-
sary for drive systems. For physical reasons, these modulation procedures
give rise to inevitable leakage current produced during normal operation. Es-
pecially with unbalanced loads of the mains phases or a large number of
drives it can easily reach some amperes (rms value).

The leakage current is not sinusoidal but pulse-shaped. For this reason,
measuring instruments normally sized for alternating currents in the range of
50 Hz are not suited. Use measuring instruments with rms value measuring
ranges up to at least 150 kHz.

The degree of leakage current depends on the following features of the in-
stallation:

e  Kind of inrush current limitation

®  Number, kind and size drives used

® |Length and cross section of connected motor power cables
®  Grounding conditions of the mains at the site of installation
e  Unbalance of the three-phase system

e  Kind of filters and chokes connected in the incoming circuit
e  EMC measures that are taken

If measures are taken to improve the electromagnetic compatibility (EMC) of
the installation (mains filters, shielded lines), the leakage current in the
ground wire is inevitably increased, especially when switching on or in the
case of mains unbalance. Given these operating conditions, residual-current-
operated circuit breakers can trigger without an error having occurred.

The EMC measures are mainly based on capacitive short-circuiting of the in-
terference currents within the drive system. Inductive filter measures can re-
duce the leakage currents, but affect the dynamic response of the drive and
bring about

e  higher construction volume
®  higher weight
®  expensive core material

Possibilities of use

Keep the motor cables as short as possible. Only short motor cables do allow
low leakage currents and thereby enable residual-current-operated circuit
breakers to work.

There are two kinds of residual-current-operated circuit breakers:

1. Residual-current-operated circuit breakers sensitive to power pulse cur-
rent (type A acc. to IEC 60755)

These are normally used. However, it is only pulsating direct fault cur-
rents of a maximum of 5 mA and sinusoidal alternating fault currents
that they switch off safely. This is why they are not allowed for devices
that can generate smoothed direct fault currents. In the case of smooth-
ed direct fault currents that can be produced in power supply units,
mains rectifiers and drive controllers with power converters in B6 circuit,
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Using isolating transformer to re-
duce leakage current in mains

Mains types
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the residual-current-operated circuit breaker is not triggered. This blocks
the triggering of a residual-current-operated circuit breaker sensitive to
power pulse current in the case of ground contact, i.e. in the case of
error.

Residual-current-operated circuit breakers sensitive to power pulse cur-
rent do not provide any protection against inadmissible contact voltage.

2. Residual-current-operated circuit breakers sensitive to universal current
(type B acc. to IEC 60755)

These circuit breakers are suited for smoothed direct fault currents, too,
and safely switch off devices with B6 input rectifiers.

When a current with 30 mA triggers the residual-current-operated circuit
breaker, it is possible to use a residual-current-operated circuit breaker
with higher tripping current for machine protection.

If this residual-current-operated circuit breaker triggers accidentally, too,
check in how far the above conditions and dependencies can be im-
proved (for example, by connecting current-compensated mains chokes
in the incoming circuit, increasing the inrush current limitation).

If there is no improvement achieved and the residual-current-operated circuit
breaker, due to specific mains conditions on site, has to be used neverthe-
less on the mains input side, connect an isolating transformer between mains
connection and power connection of the drive system. This reduces the leak-
age current in the ground wire of the mains that is produced during normal
operation which allows using the residual-current-operated circuit breaker.
Connect the neutral point of the secondary winding of the isolating transform-
er to the equipment grounding conductor of the drive system.

Adjust the ground-fault loop impedance to the overcurrent protective device
so that the unit can be switched off in the case of failure.

Before operating enable, check the correct function of the overcurrent protec-
tion device including activation in the case of failure.

Exclusive fusing by residual-current-operated circuit breaker

For drive systems with electronic drive controllers, exclusive protection by
means of a residual-current-operated circuit breaker normally is not possible
and not allowed.

Electronic equipment that has a nominal power higher than 4 kVA or is des-
tined for permanent connection does not need residual-current-operated cir-
cuit breakers.

According to IEC 364 and EN 50178, the supply-side protection against con-
tact for indirect contact, i.e. in the case of insulation failure, has to be provi-
ded in a different way, for example by means of overcurrent protective de-
vice, protective grounding, protective-conductor system, protective separation
or total insulation.

TN-S mains type

The TN-S mains type is the usual mains type in Europe.
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» L1

—
U Tr  — - > L2
—

> |3

\J w ——» N

— —» PE

lixilgl

DA000155v01_nn.FH11

Direct grounding of a point (station ground)

Exposed conductive parts directly connected to station ground
Separate neutral conductor and equipment grounding conduc-
tor in entire mains

Fig. 4-43: TN-S mains type

TN-C mains type

w=z-
nnn

— = > |1
U Tr | — > |2
| — > |3
Vv w ———» PEN
L

INil

o O O O

DA000156v01_nn.FH11

Direct grounding of a point (station ground)

Exposed conductive parts directly connected to station ground
Neutral conductor and equipment grounding conductor func-
tions in entire mains combined in a single conductor, the PEN
conductor.

Fig. 4-44: TN-C mains type

o=z
nmonn

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01



88/277 Bosch Rexroth AG DOK-INDRV*-HXX05******-PR01-EN-P
Rexroth IndraDrive ML Drive systems with HMUO05

Combining individual components

IT mains type

—
Tr  — - > L2
—

—— |3

1]

RED O O O

:

DA000157v01_nn.FH11

Insulation of all active parts from ground or connection of one
point to ground via an impedance Rg

T Exposed conductive parts directly grounded, independent of
grounding of current source (station ground)
Fig. 4-45: IT mains type
Notes on project planning NOTICE Risk to damage to devices from voltage arc-
ing.

For applications with static charging (e.g., printing, packaging) and operation
on IT mains type, use an isolating transformer with Vi < 2.5%.

Iy Voltage increase in case of ground fault.

In case of a "ground fault" in the IT mains type, higher voltages
against ground (device housing) affect the device as opposed to
error-free operation.

For operation on the IT mains type, the drive system including
mains filter and mains choke should be electrically separated
from the mains by an isolating transformer.

In this way, the ground fault detection or monitoring can remain
effective in the system.
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TT system
— > L1
U T |— » 2
— > L3
\ w ——» N
S5 6 O 0O
B DAOOO158;17nn.FH11
T= Direct grounding of a point (station ground)
T= Exposed conductive parts directly grounded, independent of
grounding of current source (station ground)
Fig. 4-46: TT mains system

The EMC requirements are only observed through specific measures (incl.

special mains filters).

Mains with grounded outer conductor (corner-grounded delta mains)

U
Tr

1
%[ ]

U > L1
v > L2
w ——» L3

DA000159v01_nn.FH11

= Insulation of all active parts from ground, connection of one

phase — generally phase V - to ground or via an impedance Rg
T= Exposed conductive parts directly grounded, independent of
grounding of current source (station ground)

Fig. 4-47: Mains with grounded outer conductor

Notes on project planning The EMC requirements are only observed through specific measures (incl.

special mains filters).
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Mains connection type

Parallel connection
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= HNFO05 mains filter on mains grounded with outer conductor

HNFO05 mains filters are not suited for operation on mains groun-
ded with outer conductor. Use isolating transformers.

Permitted mains connection voltage: see technical data for each
device

See also chapter 4.6.4 "Mains connection" on page 84.

Wire the ready relay contacts of the drive controllers supplied with mains volt-
age in the control circuit of the mains contactor.

Multiple HMUO5 components (same size) are connected to the mains and in
parallel to a larger HMVO05. Each HMUOQS has its own mains choke.

w | 1

[ 1
K1 on/off
N| A H A A B B B

0 =

Grayed out components: optional, depending on the applica-
tion; the choke is used to reduce current harmonics

A HMUO5 component (all components A identical); connected to
supply mains with balancing chokes; connected to other com-
ponents through DC bus

B HMUO5 component (as HMSO5 inverter); connected to other
components through DC bus

K1 on/off Mains contactor wiring

—_—

DA000481v01_nn.FH11

M IndraBus

N HNAO5 mains connecting module

Fig. 4-48: Parallel connection; multiple HMUO5 components connected to supply
mains

NOTICE Risk of fire caused by missing fuses!

Install a fuse before each drive controller. In case a short circuit occurs in the
drive controller, a fuse provides optimum safety against overheating or fire
(see also IEC 61800-5-1 and UL 508C).

For distribution in North America, single fuses are required for this type of
mains connection (see UL 508A).

In the scope of international and European standards (IEC/EN, not North
America), it is allowed to use a group fuse instead of the single fuses. When
selecting the nominal current of the group fuse, observe the loop impedance,
the line length and the line cross section of the mains supply feeder (see IEC
60204-1, chapter Appendix A).

Observe the data for dimensioning line cross sections and fuses (see also
IEC 60204-1, UL 508A and NFPA 79).
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Mains connected load and mains current
Component technical data

®  See chapter 7.1.2 "Mains voltage" on page 135
e  See chapter 7.1.3 "DC bus" on page 138

Calculating the mains-side phase current

The mains-side phase current is required for the following cases:
®  Selecting mains contactor

®  Determining fuses in the mains connection

e  Determining line cross section

®  Selecting other components in the mains connection (mains filter, mains
choke)

Operation under rated conditions  For data on mains contactor, fuses and cross section in operation under rat-
ed conditions, see technical data of the respective component.

Operation at partial load  Operation at partial load can lead to smaller mains contactors, fuses and line
cross sections.

If defined data for operation at partial load are available, the mains-side
phase current can be determined as follows:

1. Determine motor power

Take power of drive controller-motor combination from Rexroth Indra-
Size or calculate it.

P = Mnx My
™A g550
PiHa Mechanical nominal power for main drives (shaft
output) [kW]
M, Nominal motor torque [Nm]
n, Nominal motor speed [min-"]

2. Determine DC bus power from motor power and efficiency

_ My xng, W 2m

Foc B0 # K

Poc Required DC bus continuous power [W]

Mims Effective torque in Nm

N, Average speed in min-!

k Factor for motor and controller efficiency = 1.25

3. Add powers of all axes at common DC bus and put them into relation to
rated power of supply unit

= Partial load of Pp¢ o is available

4. Determine power factor TPF for partial load (TPF = Total Power Factor)

For the value TPF at rated power and TPF,, (at 10% of rated power),
see technical data (mains voltage) of the component.

5. Calculate mains connected load
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St = %
Sin Mains connected load [VA]
Poc DC bus continuous power [W]
TPF Total Power Factor A
Calculate mains-side phase current
by = St
3-phase: m
N Mains-side phase current in [A]
Sin Mains connected load [VA]
U Voltage between phases of mains [V]

Select mains contactor
Determine mains circuit breaker and line cross section

See chapter 11.1 "Dimensioning the line cross sections and fuses " on
page 245

Sizing line thicknesses and fuses

See chapter 11.1 "Dimensioning the line cross sections and fuses " on page

Sizing and selecting mains transformer

Grounded mains

Ungrounded mains

Mains transformers are always needed when the mains voltage is outside of
the permitted nominal voltage of the component.

The mains voltage for grounded mains is generally adjusted with autotrans-
formers.

The mains voltage for ungrounded mains is generally adjusted with isolating

transformers to prevent overvoltages between outer conductor and ground.
Short-circuit voltage of the isolating transformer: < 6%
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Combining mains filter, mains choke, restrictor and capacitance pack

U1 —
U2 —

U3 ——

HNFO05.1A-500N — HNL05.1R — HNCO05.1N — HNL05.1R —

HMUO05.1N

L+

— -

DA000503v01_nn.des

HNFO05.1A-500N Mains filter

HNLO05.1R Restrictor

HNCO05.1N Mains capacitor
HNLO05.1R Mains choke
HMUO05.1N Universal inverter

Fig. 4-49: Mains connection components
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Supply unit HMU05.1N-
o< o< o< o< o< o< o< o<
D= ® = == © = NS g3 o= >
Components 8 P gl‘ ﬁ g = g P 8 > ‘9. o “"T> = Si >
g= ‘gﬁ ﬁﬁ ga gﬁ 53 g? %8
28 |28 |£2 |28 |£8 |28 [2d |28
0219-N0218 v
0182-N0262 v
o 0135-N0327 v
X
2= 0117-N0409 v
oS8
g2 0100-N0514 v
ST
= 0113-N0652 v
0100-N0811 v
0094-N1019 v
0045-N0327 v
. 0054-N0409 v
5 X
£ = 0043-N0514 v
=8
3 = 0050-N0652 v
© T
0040-N0811 v
0040-N1019 v
0050 v v
-l§ 1
Sz 0075 v
a .
5] (8) 0100 v
2]
Z
£z 0150 v
=
0200 v v v
500N-R0250 v
500N-R0320 v
3 <
£ < 500N-R0400 v
o 8
SC 500N-R0600 v v
=T
500N-R1000 v v
500N-R1600 v
Tab. 4-22: Mains connection components
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4.6.5 Running multiple HMUOSs in parallel

Up to eight HMUOS5s with the same output (size F0340-0820 and up) can be
operated in parallel to extend the power range.
Parallel HMUO5s can be operated both as supply units and drive controllers.

Operation as supply unit uses HNLO5 mains chokes to balance parallel oper-
ation.

Master Slave Slave Slave Slave Slave Slave Slave

®  HNAO5
HMUO05
CSx02.5

IndraBus

—
1] =

=
o
o

=]
o
o

| |
T
H HIH

[Poot <]

[poo
[poo

F10 ﬂ][‘]L

For] i [0 Fo2(] [0 (7 ros(] (0 [ roal]l [0 07 Fos[] (J [ rosfl] [ (] ror() 01 I rosl] [ [

HNF05

DA000483v01_nn.des

Fig. 4-50: Parallel operation of HMUO5 fo run as supply unit

Operation as drive controller uses additional HML05 motor chokes.
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Master Slave Slave Slave Slave Slave Slave Slave

HMUO05

IndraBus

HMUO5
[Poot] <] | =<
HMUO5
[Poot| ><] | [><]
HMUO5
lPoot] <] | (>
HMUO5
[Poot| <] | >
HMUO5
[Poot] ><] | =<
HMUO5
[Poot| <] | <]
HMUO5
lPoot] [><] = [><]

[Poot] MNo2| | [csx02.5]

L—- — — — — — ) e T_J

Temperature, Brake

Feedback

= DA000482v01_nn.des

Clock frequency Parallel HMUOSs can only be operated at clock frequencies

below 8 kHz.
Motor A motor can be operated with electrically isolated windings.
A motor cannot be operated with phase-shifted windings.
Fig. 4-51: Parallel operation of HMUOS fo run as drive controller

When running in parallel, one HMUQS5 is the "master" and the other HMUO5s
are the "slaves".

The master has a CSx02.5 control section and an HPC01.1-MNO2 optional
card. The master communicates with the slaves through the HPC01.1-P001
optional cards (ring topology).

The power outputs have to be wired symmetrically to ensure the output cur-
rent of the HMUOSs are symmetrically distributed and no HMUQ5s are over-
loaded. To do this, the power outputs are connected to a common busbar.
The motor is then connected directly to the busbar.

Maximum line lengths  Between HMUO5 and motor:
e  Shielded: 100 m
° Unshielded: 150 m
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Connection fo HPCO1. 1-P001 optional cards
® 8m
(Lines may not be placed outside the control cabinet.)

Derating e Parallel drive controllers:

Since the output current is not exactly distributed equally even with a
symmetrical design, the output current is derated by 10%. (90% of the
calculated total power can therefore be used.)

e  Parallel supply units:
Derating: 5%
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4.7 Acceptance tests and approvals

Declaration of conformity  Declarations of conformity confirm that the components comply with the valid
EN standards and EC directives. If required, our sales representative can
provide you with the declarations of conformity for components.

c € Drive controllers,

S—— Supply Units Motors
CE conformity regarding EN 61800-5-1:2007 EN 60034-1:2010+Cor.:2010
Low-Voltage Directive EN 60034-5:2001+A1:2007
CE conformity regarding EN 61800-3:2004

EMC product standard

Tab. 4-23: CE - Applied Standards

C-UL-US listing  The components are listed by UL (Underwriters Laboratories Inc.®). Proof of
certification can be found online at http://www.ul.com under "Certifications" by
entering the file number or the "Company Name: Rexroth".

° UL standard: 61800-5-1
U ° CSA standard: Canadian National Standard

c 5 L us C22.2 No. 14-10

Company Name

Listed BOSCH REXROTH ELECTRIC DRIVES & CON-
POW. CONV. EQ. TROLS GMBH

97Y4 o Category Name:

Power Conversion Equipment

File numbers

Rexroth IndraDrive ML components:
] E134201

° E227957

Tab. 4-24: C-UL listing

= UL ratings
When using the component in the scope of CSA/UL, observe the
UL ratings for each component.
Make sure that the indicated SCCR short-circuit rating is not ex-
ceeded, e.g., by using appropriate fuses in the mains connection
of the supply unit.

= UL wiring material

Only use class 1 (or equivalent) copper wires with a minimum
permitted conductor temperature of 75°C to wire components in
the scope of CSA/UL
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C-UR-US listing

CCC (China Compulsory Certifica-
tion)

Combining individual components

= Permitted pollution degree

Comply with the permitted pollution degree of the components
(see "Ambient and operating conditions").

The motors are listed by UL ("Underwriters Laboratories Inc.®"). Proof of cer-
tification can be found online at http://www.ul.com under "Certifications" by
entering the file number or the "Company Name: Rexroth".

® . UL standard: UL 1004-1
° CSA standard: Canadian National
c “ s Standard C22.2 No. 100
Company Name

BOSCH REXROTH ELECTRIC DRIVES &
CUR_Zeichen.fh11 CONTROLS GMBH

Category Name:

Servo and Stepper Motors — Component

File numbers
MSK motors: E335445

Tab. 4-25: C-UR Listing

= UL wiring materials (prepared cabled from Rexroth)

Only use class 6 (or equivalent) copper wires with a minimum
permitted conductor temperature of 75°C to wire components in
the scope of CSA/UL.

= Permitted pollution degree

Comply with the permitted pollution degree of the components
(see "Ambient and operating conditions").

The CCC mark is a compulsory certification of safety and quality for certain
products mentioned in the product catalog "First Catalogue of Products Sub-
ject to Compulsory Certification" and in the CNCA document "Application
Scope for Compulsory Certification of Products acc. first Catalogue" and put
in circulation in China. This compulsory certification has existed since 2003.

CNCA is the Chinese authority responsible for certification guidelines. When
a product is imported in China, the certification will be checked at customs
using the entries in a database. Three criteria are typically critical for certifica-
tion being required:

1. Customs tariff number (HS code) according to CNCA document "Appli-
cation Scope for Compulsory Certification of Products acc. first Cata-
logue".

2. Area of application according to CNCA document "Application Scope for
Compulsory Certification of Products acc. first Catalogue".

3. For the IEC product standard used, a corresponding Chinese GB stand-
ard must exist.

For the drive components from Rexroth described in this documentation, cer-
tification is currently not required, so they are not CCC certified. Negative cer-
tifications will not be issued.
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Condition on delivery, identification, transport and storage

5 Condition on delivery, identification, transport and
storage

5.1 Condition on delivery

5.1.1 Factory testing

Voltage test and insulation resistance test

According to standard, the components of the Rexroth IndraDrive ML range
are tested with voltage.

Test Test rate
Voltage test 100% (EN 61800-5-1)
Insulation resistance test 100% (EN 60204-1)
Tab. 5-1: Applied standards

51.2 Customer testing

NOTICE Risk of damage to the installed Rexroth com-

ponents by customer-side test of the machine
or installation!

Before making a voltage test or an insulation resistance test for an installation
or machine in which these components are used:

Disconnect all connections to the Rexroth components or disconnect the
plug-in connections to protect the electronic components.
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5.2 Identification

5.2.1 Type plates
Design

Type plate (device) 1 2 3 4
\ \ \

ey

S LK LERCE (SRR C€
f

4 4 4
/ / / /
6 7 8 9
DG000426v01_nn.FH11
1 Device type
2 Part number
3 Production week; 11W36, for example, means year 2011,
week 36
4 Factory identifier
5 Bar code
6 Serial number
7 Hardware index
8 Country of manufacture
9 Identification
Fig. 5-1: Type plate (device)
5.2.2 Contents of delivery
Standard
HAS10.1-002-006-NN
Documentation
Tab. 5-2: Contents of delivery HMUO5
5.3 Transporting components
Ambient and operating conditions for transport
Description Symbol Unit Value
Temperature range Ta tran °C -25t0 70
Relative humidity % 510 95
Absolute humidity g/m3 1 to 60
Climatic category (IEC721) 2K3
Condensation Not permitted
Icing Not permitted

Tab. 5-3: Ambient and operating conditions for transport
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5.4 Storing components

NOTICE Risk of damage to components from long-
term storage.

Some components contain electrolytic capacitors which may deteriorate dur-
ing storage.

When storing the following components for a longer period of time, run them
once per year for at least one hour:

e  Converters and supply units: operated with line voltage V,

® Inverters and DC bus capacitor units: operated with DC bus voltage Vp¢

NOTICE Risk of damage to liquid-cooled components

from frost.

Before storing, fully drain coolant channels or use antifreeze.

Ambient and operating conditions for storage

Description Symbol Unit Value
Temperature range Ta_store °C -25 to 55
Relative humidity % 5t0 95
Absolute humidity g/m?3 1t0 29
Climatic category (IEC721) 1K3
Condensation Not permitted
Icing Not permitted

Tab. 5-4: Ambient and operating conditions for storage
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6 Mounting and installation

6.1 Mounting HMUOQS devices in control cabinet

HMUOS5 drive controllers were designed to be mounted in control cabinets.

Notes on mounting e  When mounting, observe the mandatory minimum distances between
components (see chapter 4.5.1 "Dimensions" on page 65).

®  Mounting tools: HAS08.1-008-NNN-MH

See chapter 8.2.2 "Cabinet installation kit (HAS08.1-008)" on page
147.

®  Mounting accessories:
—  Mounting plate for device width 200 mm: HAS10.1-002-005

See chapter "Mounting plate for device width 200 mm
(HAS10.1-002-005)" on page 154.

—  Mounting plate for device width 220 mm: HAS10.1-002-006

See chapter "Mounting plate for device width 220 mm
(HAS10.1-002-006)" on page 156.
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6.2
6.2.1

Electrical connection
Overall connection diagram (HMUOQS5 as drive controller)
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DC Bus

preceding component

subsequent component

Uns

24V Brake

L
¢——o XG1b

—o L+
—o0 L-

—p»o XG1la

o XG32

Motor
——o0 XG3:1

0 XG3:2

0 XG3:3
o XG3:4

o XG3:5

0 XG3:6

0V Brake

preceding HMU

subsequent HMU

[ |

0 XG3:7
——0 XG3:8

—»0 XG34
o XG35

o L1/A1

oL2/A2

Encoder

o L3/A3

o PE

——o XD10: 24V
——o XD10: 0V

DC Bus
Ie}
o
(=}
IndraBus &
o

N3

HNA Bus

24VL

+24VBr

0VBr

MotTemp+
Temperature

MotTemp-

MotLue+

MotLue-

ovVL

Supply

Brake

Supply

Parallel Bus

Mains / Motor

&

DA000520v01.des

Fig. 6-1:

Connection diagram (HMUO5 as drive controller)
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6.2.2 Overall connection diagram (HMUO5 as supply unit)

Overall connection diagram with load contactor

HNA HMU 1
XDZ4L 0= g pceus | O DC B
XD2:1 L+ us U oL us ©
<
=
24V —_{ XG33:1 24VEA , 1 8
XG33:2 ZKS1 preceding component o XG1a ndraBus
XG33:3 ZKS2 IndraBus XG1a o< o XG1b
XG33:4 OFF1 XG1b subsequent component —
XG33:5 OFF2 XD10: 24V U ——o0 XD10: 24V U
XG33:6 ON1 XD10: 0V b UNS N L oxptoov N3
- XG33:7 ON2
ov - XG33:8 OVEA HNA Bus XG32 o XG32 HNA Bus
Motor
o XG3:1 24VL Supply
XG31:1 24VEA O XG3:2 +24VBR Brake
XG31:2 Reset O XG3:3 0VBr
XG31:3 Mode O XG3:4 MotTemp+ Temperature
XG31:4 Bb O XG3:5 MotTemp- P
XG31:5 Bb O XG3:6 MotLue+ Fan
XG31:6 Warn O XG3:7 MotLue-
XG31:7 Warn L o XG3:8 0VL Supply
XG31:8 OVEA receding HMUO5
i ’ I;AO XG4 Parallel B
arallel Bus
subsequent HMUO05 XG35
Mains contactor XG34:1
Contact XG34:2
XG40:1 n.o. contact 1 Mains / Motor
XG40:2 n.o. contact 2
XG40:3 n.c. contact 1 L1A1  L2/A2  L3/A3 @ PE
XG40:4 n.c. contact 2
XD1:1  XD1:3 XD1:5 XD1:7
L3 L2 L1

DA000521v01.des =

Fig. 6-2: Connection diagram with load contactor (HMUOS as supply unit)
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HNA HMU —
D Y DCB L DCB
XD2:1 L+ us U o us ©
N
<
XG33:1 24VEA . 8
XG33:2 ZKS1 preceding component I_ o XG1a
i P IndraBus
XG33:3 ZKS2 IndraBus XG1a o< o XG1b
XG33:4 OFF1 XG1b subsequent component —
XG33:5 OFF2 XD10: 24V U —— o XD10: 24V
XG33:6 ON1 XD10: 0V & UN3 N L oxproov oM
XG33:7 ON2
XG33:8 OVEA HNA Bus XG32 o XG32 HNA Bus
Motor
0 XG3:1 24VL Supply
XG31:1 24VEA O XG3:2 +24VBR Brake
XG31:2 Reset O XG3:3 0VBr
XG31:3 Mode O XG3:4 MotTemp+ Temperature
XG31:4 Bb o XG3:5 MotTemp- P
XG31:5 Bb O XG3:6 MotLue+ Fan
XG31:6 Warn O XG3:7 MotLue-
XG31:7 Warn L o XG3:8 OVL Supply
XG31:8 OVEA receding HMUO5
" ’ © XG34 Parallel Bl
arallel Bus
subsequent HMUO5 XG35
Mains contactor XG34:1
Contact XG34:2
XG40:1 n.o. contact 1 Mains / Motor
XG40:2 n.o. contact 2
XG40:3 n.c. contact 1 L1/A1  L2/A2  L3/A3 @ PE
XG40:4 n.c. contact 2
XD1:1 XD1:3 XD1:5 XD1:7
L3 L2 L1 _”__”_

[T

DA000526v01.des |

Fig. 6-3: Connection diagram with switchable main switch (HMUO5 as supply

unit)
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6.2.3 Connection points

HMUO5 connection point layout
Connection points HMUO5

Bosch Rexroth AG 109/277

Mounting and installation

£3] |
L: L+ L+ L
A R
FBW y ] L] &
i -~ | e E>,47
HD/ CSx02.5
0
0
i
Rt naatra XG1
' 5 | & xo10
_ |]/ HPCO01.1-MNOx (XG3, XG32)
5 __ HPC01.1-P00OX (XG34, XG35)
{ob /ﬁ /Fﬂ ]
PE L1 L2 L3 PE L1
i
CoO ca 43
I (2T Q
WATER OUT WATER IN DG000540v01_nn.des
CSx02.5 Control section
HPCO1 Optional card
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L1,L2, L3 Mains/motor connection

L+, L- DC bus

PE Equipment grounding conductor
XG1 IndraBus

XD10 Control voltage

WATER IN/OUT Cooling liquid

Fig. 6-4: Connection points HMUOS
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Equipment grounding conductor connection point

A WARNING High housing voltage and high leakage cur-

rent. Risk of death or serious injury from elec-
tric shock!

Ground or connect the electrical drive and control system components
with the equipment grounding conductor to the grounding points before
commissioning and start-up.

Connect the equipment grounding conductor of the electric drive and
control system components permanently to the main power supply at all
times. The leakage current is greater than 3.5 mA.

Make sure the copper equipment grounding connection wire is large
enough (see table "Minimum equipment grounding connection cross
section").

A WARNING Lethal electric shock by live parts with more

than 50 V!

Exclusively operate the device

with plugged on connectors (even if there haven't been any lines con-
nected to the connectors) and

with connected equipment grounding conductor!

IS

Equipment grounding conductor: material and cross section

Use the same metal (e.g., copper) for the equipment grounding
conductor as for the outer conductors.

Make sure the lines for the connections from the device's equip-
ment grounding conductor to the equipment grounding conductor
system in the control cabinet are large enough.

Equipment grounding connection cross sections:

see table "Minimum equipment grounding connection cross sec-
tion".

Also mount the housing on a bare metal mounting plate. Be sure

to connect the mounting plate to the equipment grounding system
in the control cabinet with at least the same cross section of wire.
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View ID Function
‘ PE Connection to equipment grounding system
ﬂi{ qop E‘ 'o
/ /
PE L1 L2 L3
Connecting pin Unit Min. Max.
Hole diameter mm 13
Occurring current load and minimum required See technical data of device used (I y and A y)
connection cross section
Occurring voltage load See technical data of device used (V| or VN nom)
Tab. 6-1: Function, pin assignment, properties

Minimum cross section of equipment grounding connection

Outer conductor cross section

Min. cross section of equipment ground-
ing conductor

Leakage current =2 3.5 mA

16 mm? (AWG 6)

25 mm2 (AWG 4)

35 mm2 (AWG 2)

16 mm? (AWG 6)

50 mm?2 (AWG 1/0)

25 mm? (AWG 4)

70 mm? (AWG 2/0)

35 mm? (AWG 2)

(X x 0.5) mm?
X mm?
(valid for X = 50)
Tab. 6-2: Minimum cross section of equipment grounding connection
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L1, L2, L3, mains/motor connection

Important information
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Mounting and installation

A WARNING Lethal electric shock by live parts with more

than 50 V!

Exclusively operate the device

e with plugged on connectors (even if there haven't been any lines con-
nected to the connectors) and

e  with connected equipment grounding conductor!

Notes on installation

The cable is connected to the connection point using eyelet cable lugs.

®  Measure the necessary cross section of the connection cables accord-
ing to the determined phase current Iy and the mains fuse.

NOTICE Risk of damage to the device!

Provide strain relief for the terminal connectors of the device in the control

cabinet.
View ID Function
‘ L1 Connection to mains power supply (L1) or motor (A1)
ﬂ t‘ H L2 Connection to mains power supply (L2) or motor (A2)
qop /o /o

L3 Connection to mains power supply (L3) or motor (A3
. ¥ 5 p pply (L3) (A3)

Connecting pin Unit Min. Max.

Hole diameter mm 13

Occurring current load and minimum required
connection cross section

See technical data of device used (I y and A_y)

Occurring voltage load

See technical data of device used (V| or VN nom)

Tab. 6-3:

Function, pin assignment, properties

XG3, motor temperature monitoring, motor holding brake, motor fan control

A WARNING Dangerous movements! Danger to persons

from falling or dropping axes!

The standard motor holding brake provided or an external motor holding
brake controlled directly by the drive controller are not sufficient on their own
to guarantee personal safety!

Personal safety must be achieved using higher-level, fail-safe measures:

®  Block off danger zones with safety fences or safety guards

e  Additionally secure vertical axes against falling or dropping after switch-
ing off the motor power by, for example,

mechanically securing the vertical axes
adding external braking/arrester/clamping mechanisms
ensuring sufficient equilibration of the vertical axes
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Mounting and installation

A WARNING Fatal electric shock from live parts with more

than 50 V.

The motor temperature evaluation input is not electrically isolated from the
housing. If excessive voltage is applied to the input (e.g., from motor winding
voltage flashover), this voltage can travel to the housing. Make sure the tem-
perature sensor of the connected motor is double insulated from the motor
winding.

NOTICE Risk of damage to device from excess volt-

age on motor temperature evaluation input.

Only the permitted control voltage for the device is permitted on the motor
temperature evaluation input. Excess voltage on the input can damage the
device.

Functon e  Monitoring motor temperature
e  Controlling motor holding brake
®  Analog output for connecting a motor fan frequency converter

= The power section uses an integrated contact element (BR) to
switch the voltage of the external 24 V supply to the output for
controlling the motor holding brake.
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View Connec- Signal name Function
tion
1 +24 VL Supply voltage
2 +24 VBr Output for controlling motor hold-
3 0 VBr ing brake
4 MotTemp+ Input for motor temperature eval-
5 MotTemp- uation
6 MotLue+ Analog output for connecting a

7 MotLue- motor fan frequency converter
8 0VL Supply voltage

Spring terminal (connector) Unit Min. Max.

Connection cable mm?2 0.25 1.5

Stranded wire AWG 24 16

Stripped length mm 10

XG3 output current rating A - 1.25

Time constant of load ms - 50

Number of switching actions at max. Wear-free electronic contact

time constant of load

Switching frequency Hz - 0.5

Short-circuit protection XG3.2 against XG3.3 (output for controlling motor holding brake)

Overload protection XG3.2 against XG3.3 (output for controlling motor holding brake)

Tab. 6-4. Function, pin assignment

Motor holding brake: selection  Maximum current rating of XG3 outputs: 2 A
= Rpr (min) = Vor (max) ¥ 2 A
Ror (miny: Minimum permitted resistance of motor holding brake
Vir (max): Maximum supply voltage of motor holding brake
If Vir (maxy = 24 V +5% = 25.2 V, then:

Ror (min) = 12,6 Q (valid for all operating and ambient conditions)

Motor holding brake: notes on in-  Make sure there is enough power supply to the motor for the motor holding
stallation  pragke. Note that voltage drops on the supply line. Use connection lines with
the largest cross section of single strands.

Use an external contact element in accordance with the required safety cate-
gory if you want to supply motor holding brakes with higher currents than the
current load permitted for X6. Make sure to comply with the required mini-
mum current consumption of 100 mA when using an external contact ele-
ment. Otherwise the brake current monitor will report an error.

The "Safe Brake Control" safety function also requires an HAT control unit.
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XG32, HNA bus
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View ID Function
XG32 HNA bus
D-Sub, 9-pin, male Unit Min. Max.
Connection cross section mm? 0.25 0.5
Tab. 6-5: Function, pin assignment, properties
XG1, IndraBus
View Connec- Function
tion
XG1a Connects parallel components through a ribbon cable.
XG1b [ Output for quickly reporting critical errors to other devi-
ces
o Input for detecting critical errors from other devices
o Blocking and releasing DC bus short-circuit by a brake
resistance unit
o Reporting DC bus availability
Cable
o Unshielded length: <3 m
Cable designation: RKB0036
o Shielded length: <100 m
Cable designation: RKB0035
Tab. 6-6: XG1, IndraBus
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XD10, 24 V supply (control voltage)
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Mounting and installation

Function, pin assignment  The 24 V supply is applied externally via connection point XD10 for:
®  The control section and power section of the drive controller

° Brake control via XG3

View Connec- Signal name Function
tion
24V +24'V Power suppl
Ooz:od i
Oo:00 24V
oV ov Reference potential for pow-
oV er supply
Spring terminal (connector) Unit Min. Max.
Connection cable mm?2 1.0 10
Stranded wire AWG 16 8
Stripped length mm 10
Power consumption w Pns (see Control voltage data)
Voltage rating \% V3 (see Control voltage data)
Current carrying capacity "looping through" from 40
0OVto0V,24Vto24V
Polarity reversal protection Within the permitted voltage range by internal protective di-
ode
Insulation monitoring Possible

Tab. 6-7:
Notes on installation

Function, pin assignment, properties

Requirements for connecting to 24 V supply:

. Minimum minimum cross-section: 1 mm?
e  Maximum permitted inductance 100 pH (2 twisted single strands, 75 m

long)

e  Parallel wire routing where possible

Depending on the power consumption of the devices and the current carrying
capacity of the connector X10, check the number of devices through which
one line for 24 V supply can be looped through. You may have to connect an-
other device directly to the 24 V supply and then loop through the control volt-
age from this device to other devices.
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Mounting and installation

L+ L-, DC bus connection

A WARNING Fatal electric shock from live parts with more

than 50 V.

Before working on live parts: De-energize system and secure power switch
against unintentional or unauthorized reconnection.

Wait at least 30 minutes after switching off the supply voltages to allow dis-
charging before accessing the device.

Make sure voltage has fallen below 50 V before touching live parts.
Secure the DC bus connections against being touched.

Function, pin assignment  The DC bus connection connects the DC buses of multiple components.

ID Function

L+ Connections for fastening DC bus rails

L- Threads on connection pins: 2 x M10

DG000543v01_nn.des

Unit
Dimensions See component dimensional drawing
Short-circuit protection Upstream fuse elements in mains connection
Overload protection Upstream fuse elements in mains connection

Tab. 6-8: Function, pin assignment, properties

Notes on installation ~ Select the connection cross section according to the maximum current load
occurring on the DC bus and the laying procedure for the connections.

NOTICE Risk of damage by reversing the polarity of

the DC bus connections L- and L+

Make sure the polarity is correct.
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Mounting and installation

Shield connection

Control line shield connection  Shield connection for control lines for the control section, motor, etc. whose
connectors do not have a shield connection.

= Always connect the shields with the largest possible metal-to-met-
al contact surface.

DG000544v01_nn.des

Fig. 6-5: Shield connection of shielded control lines

Motor cable shield connection ~ The motor cable shield is connected at a separate location in the control cabi-
net and not on the HMUOS5.
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Ground connection

The ground connection of the housing is used to provide functional safety of
the drive controllers and protection against contact in conjunction with the
equipment grounding conductor.

Ground the housings of the drive controllers:

1. Connect the bare metal back panel of the drive controller in conductive
form to the mounting surface in the control cabinet. To do this, use the
supplied mounting screws.

2. Connect the mounting surface of the control cabinet in conductive form
to the equipment grounding system.

3. For the ground connection, observe the maximum allowed ground re-
sistance.

6.2.4 Optional cards
HPCO01.1-MNOx-NN

DG000559v01 _nn.tif

Fig. 6-6: HPCO1. 1-MNOx-NN

XG3  See chapter "XG3, motor temperature monitoring, motor holding brake, motor
fan control " on page 113

XG32 See chapter "XG32, HNA bus" on page 116
HPCO01.1-P0O01-NN

DG000558v01_nn.tif

Fig. 6-7: HPCO1.1-PO0OT-NN
Cable RKBO0038; cable for connecting multiple HPC01.1-P001-NNs
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Mounting and installation

6.2.5 EMC measures for design and installation
Rules for designing installations with drive controllers in compliance with EMC

Mains filter

Control cabinet grounding

Line routing

Interference suppression elements

Twisted wires

Lines for measuring systems

Digital signal lines

Analog signal lines

Connecting the mains choke

The following rules are the basics for designing and installing drives in com-
pliance with EMC.

Properly use a mains filter recommended by Rexroth for radio interference
suppression in the supply feeder of the drive system.

Connect all metal parts of the cabinet with one another over the largest possi-
ble surface area to establish a good electrical connection. This also applies to
mounting the mains filter. If required, use serrated washers which cut through
the paint surface. Connect the cabinet door to the control cabinet using the
shortest possible grounding straps.

Avoid coupling routes between lines with high potential of noise and noise-
free lines; therefore, route signal, mains and motor lines, and power cables
separately from another. Minimum distance: 10 cm. Provide separating
sheets between power and signal lines. Ground separating sheets several
times.

The lines with high potential of noise include:

® Lines on the mains connection (incl. synchronization connection, if avail-
able)

] Lines on the motor connection

® Lines on the DC bus connection

Generally, interference injections are reduced by routing cables close to
grounded sheet steel plates. For this reason, cables and wires should not be
routed freely in the cabinet, but close to the cabinet housing or mounting
plates. Separate the incoming and outgoing cables for the radio interference
suppression filter.

Equip the following components in the control cabinet with interference sup-
pression combinations:

e  Contactors

® Relay

®  Solenoid valves

®  Electromechanical operating hours counters

Connect these combinations directly at each coil.

Twist unshielded wires belonging to the same circuit (feeder and return ca-
ble) or keep the surface between feeder and return cable as small as possi-
ble. Wires that are not used have to be grounded at both ends.

Lines for measuring systems must be shielded. Connect the shield to ground
at both ends and over the largest possible surface area. The shield may not
be interrupted, e.g., using intermediate terminals.

Ground the shields of digital signal lines at both ends (transmitter and receiv-
er) over the largest possible surface area and with low impedance. In the
case of bad ground connection between transmitter and receiver, also route a
bonding conductor (min. 10 mm?). Braided shields are better than foil shields.

Ground the shields of analog signal lines at one end (transmitter or receiver)
over the largest possible surface area and with low impedance. This avoids
low-frequency interference current (in the mains frequency range) on the
shield.

Keep connection lines of the mains choke on the drive controller as short as
possible and twist them.
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Installing the motor power cable
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o Use shielded motor power cables or run motor power cables in a shiel-
ded duct

®  Use the shortest possible motor power cables

e  Ground motor power cable shield at both ends over the largest possible
surface area to establish a good electrical connection

° Run shielded motor lines inside the control cabinet
® Do not use any steel-shielded lines

®  The shield of the motor power cable cannot be interrupted by mounted
components, such as output chokes, sine filters or motor filters

EMC-optimal installation in system and control cabinet

General information

For EMC-optimal installation, it is recommended to spatially separate the
area free from interference (mains connection) from the area prone to inter-
ference (drive components), as shown in the figures below.

= Recommendation: For EMC-optimal installation in the control cab-
inet, use a separate control cabinet panel for the drive compo-
nents.

Division into areas (zones)

Sample arrangements in the control cabinet: See section Control cabinet de-
sign by interference areas — sample arrangements, page 123.

There are three areas:
1. Control cabinet area free from interference (area A):
This includes:

®  Supply feeder, input terminals, fuse, main switch, mains side of
mains filter for drives and corresponding connecting lines

e  Control voltage or auxiliary voltage connection with power supply
unit, fuse and other parts unless connection is run through the
mains filter of the AC drives

e  All components that are not electrically connected to the drive sys-
tem

2. Area prone to interference (area B):

®  Mains connections between drive system and mains filter for
drives, mains contactor

e Interface lines for drive controller
3. Area highly prone to interference (area C):
e  Motor power cables including single cores

Never run lines from one of these areas along lines from another area to
eliminate any unwanted interference injection from one area to the other and
jumper the filter with regard to high frequency. Use the shortest possible con-
necting lines.

Recommendation for complex systems: Install drive components in one cabi-
net and the control units in a second, separate cabinet.

Poorly grounded control cabinet doors can act as antennas. For this reason,
connect the control cabinet doors to the cabinet on top, in the middle and on
the bottom with short equipment grounding conductors that are at least
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Mounting and installation

6 mm? thick or, even better, with grounding straps of the same cross section.
Make sure connection points have good contact.

Control cabinet design by interference areas — sample arrangements

= Do not run any other consumers on the mains filter.

Do not run any other consumers on the connection from the
mains filter output to the mains connection of the supply unit.

Use separate mains filters for, e.g., motor fans and power supply
units.
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Arrangement of components in
control cabinet

Cable routing for interference-free
lines to mains connection

Mounting and installation

K1 External mains contactor for supply units without integrated
mains contactor

M, Motor fan

NT Power supply unit

Q1,Q2,Q3 Fusing

T Transformer

21,22 Shield connection points for cables

Fig. 6-8: EMC areas in control cabinet

Design and installation in area A — control cabinet area free from inter-
ference

Maintain the recommended distance of at least 200 mm (distance d1 in the

figure):

e Between components and electrical elements (switches, pushbuttons,
fuses, terminal connectors) in interference-free area A and the compo-
nents in the two other areas B and C

Maintain the recommended distance of at least 400 mm (distance d4 in the

figure):

®  Between magnetic components (such as transformers, mains chokes
and DC bus chokes that are directly connected to the power connec-
tions of the drive system) and the components and lines free from inter-
ference between mains and filter including the mains filter in area A

If these distances are not maintained, the magnetic leakage fields are injec-
ted onto the components and lines free from interference connected to the
mains, and the limit values at the mains connection are exceeded in spite of
the installed filter.

Maintain the recommended distance of at least 200 mm (distances d1 and d3
in the figure):

e  Between supply feeder or lines between filter and control cabinet exit
point in area A and the lines in area B and C

If this is not possible, there are two alternatives:

1. Install shielded lines and connect the shield at several points (at least at
the beginning and end of the line) to the mounting plate or the control
cabinet housing over a large surface area.

2. Separate lines from the other lines prone to interference in areas B and
C with a grounded distance plate vertically attached to the mounting
plate.

Install the shortest possible lines within the control cabinet and install them
directly on the grounded metal surface of the mounting plate or control cabi-
net housing.

Mains supply lines from areas B and C cannot be connected to the mains
without a filter.

= Failure to observe the information on cable routing given in this
section will partially or completely neutralize the effect of the
mains filter. This will cause the noise level of the interference
emission to be higher within the 150 kHz to 40 MHz range and
the limit values at the connection points of the machine or system
will be exceeded. The specified distances are recommendations,
provided the dimensions of the control cabinet allow the lines to
be installed accordingly.
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Routing and connecting a neutral
conductor (N)

Motor fan on mains filter

Consumers on drive system mains
filter

Shielding mains supply lines in
control cabinet

Mains filters for AC drives

Grounding

Equipment grounding conductor
connection point on machine, sys-
tem, control cabinet
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If a neutral conductor is used together with a three-phase connection, it can-
not be installed unfiltered in areas B and C in order to keep interference off
the mains.

Single-phase or three-phase supply lines for motor fans that are usually rout-
ed parallel to motor power cables or lines prone to interference must be fil-
tered:

o In drive systems with regenerative supply units through a separate sin-
gle-phase (NFE type) or three-phase filter (HNF type) near the mains
connection of the control cabinet

® In drive systems with only feeding supply units through the available
three-phase filter of the drive system

When switching power off, make sure the fan is not switched off.

= Only operate allowed loads at the mains filter of the drive system!

At the three-phase filter for the power connection of regenerative
supply units, it is only allowed to operate the following loads:

e  HMV supply unit with mains choke and, if necessary, mains
contactor

Do not operate any motor fans, power supply units etc. at the
mains filter of the drive system.

If there is still a high degree of interference injection on the mains supply line
in the control cabinet although you have observed the above instructions (de-
termine using EMC measurement to standard), proceed as follows:

®  Only use shielded lines in area A

e  Connect shields to the mounting plate at the beginning and end of the
line with clips

The same procedure may be required for cables longer than 2 m between the
point of power supply connection for the control cabinet and the filter in the
control cabinet.

Ideally, mount the mains filter on the parting line between areas A and B.
Make sure the ground connection between filter housing and drive controller
housing is electrically highly conductive.

If single-phase consumers are connected on the load side of the filter, their
current may be a maximum of 10% of the three-phase operating current. A
highly imbalanced load on the filter would reduce its interference suppression
capacity.

If the mains voltage is more than 480 V, connect the filter to the output side of
the transformer and not to the supply side of the transformer.

In the case of bad ground connections in the system, the distance between
the lines to grounding points E1 and E2 in area A and the other grounding
points of the drive system should be at least d4 = 400 mm in order to mini-
mize interference injection from ground and ground cables to the power input
lines.

See also Division into areas (zones), page 122.

The equipment grounding conductor of the power cable for the machine, sys-
tem or control cabinet has to be permanently connected at point PE and be at
least 10 mm? thick, or be complemented by a second equipment grounding
conductor using separate terminal connectors (according to EN
61800-5-1:2007, Section 4.3.5.5.2). If the cross section of the outer conduc-
tor is bigger, the cross section of the equipment grounding conductor must al-
so be bigger.
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Arranging components and lines

Control voltage or auxiliary voltage
connection

Line routing

Influence of the Motor Power Ca-
ble

Routing motor power and motor
encoder cables

Routing motor power cables and
mains connection lines

Mounting and installation

Design and installation in area B — interference-prone area of control
cabinet

Modules, components and lines in area B should be placed at a distance of
at least d1 = 200 mm from modules and lines in area A.

Alternative: Shield modules, components and lines in area B using distance
plates mounted vertically on the mounting plate from modules and lines in
area A or use shielded lines.

Only connect power supply units for auxiliary or control voltage connections
in the drive system to the mains with a mains filter. See Division into areas
(zones), page 122.

Install the shortest possible lines between drive controller and filter.

Only in exceptional cases should you connect power supply unit and fusing
for the control voltage connection to phase and neutral conductor. In this
case, mount and install these components in area A far away from the areas
B and C of the drive system. For details, see section Design and installation
in area A — control cabinet area free from interference, page 125.

Run the connection between the control voltage connection of the drive sys-
tem and the power supply unit used through area B over the shortest dis-
tance.

Run the lines along grounded metal surfaces in order to minimize radiation of
interference fields to area A (transmitting antenna effect).

Design and installation in area C — control cabinet area highly prone to
interference

Area C mainly concerns the motor power cables, especially at the connection
point at the drive controller.

The longer the motor power cable, the greater its leakage capacitance. To
comply with a certain EMC limit value, the allowed leakage capacitance of
the mains filter is limited. For the calculation of the leakage capacitance, see
the documentation on the drive system of the drive controller used.

= ®  Run the shortest possible motor power cables.
®  Only use shielded motor power cables from Rexroth.

Route the motor power and motor encoder cables along grounded metal sur-
faces both inside and outside the control cabinet in order to minimize radia-
tion from interference fields. If possible, route the motor power and motor en-
coder cables in metal-grounded cable ducts.

Route the motor power and motor encoder cables:

e  With a distance of at least d5 = 100 mm from interference-free lines, as
well as to signal cables and signal lines

(alternatively separated by a grounded distance plate)
® In separate cable ducts, if possible

For converters (drive controllers with individual mains connection), route mo-
tor power cables and (unfiltered) mains connection lines parallel to one an-
other at a maximum distance of 300 mm. After that distance, route motor
power cables and power supply cables in opposite directions and preferably
in separate cable ducts.

Ideally, the the motor power cables should exit the control cabinet at a dis-
tance of at least d3 = 200 mm from the (filtered) power supply cable.
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Converter - routing motor power cables

With cable duct Without cable duct
B ———— — C| B —r—r—r—r—
| | : I :
[ | | ! !
| | : I '
| | | 1 | |, :
| I , e Y '
S R R N R N s
|0 ';.J' v e | BVl in vVl iVl invv lwu- o
| == y e | i e
i 1i-f-=="-"" ! | T ,
e A | l P |
e Hiri [t Bl sl ,,6 (N e T e e > N 5
' : : / |
E i i [ A A A A !
T DE000021v02 11 (3]
B AeaB || TorrtrttttTtTTT DEGGO0R0VG2. 1
C Area C B Area B
1 Cable duct for mains connection lines c Area C
2 Shield connection of motor power cable with | 4 Cable duct for mains connection lines
clips at .Ieast atone point.; alternativgly, on |2 Shield connection of motor power cable with
the device or control cabinet mounting plate clips at least at one point; alternatively, on
3 Cable duct for motor power cables the device or control cabinet mounting plate
4 Parallel routing of mains connection lines 3 Control cabinet outlet of motor power cables
and motor power cables over a maximum of | 4 Parallel routing of mains connection lines
300 mm and motor power cables over a maximum of
5 Distance of at least 100 mm or separated by 300 mm
a grounded distance plate 5 Distance of at least 100 mm or separated by
Fig. 6-9: Routing motor power cables with cable duct a grounded distance plate
Fig. 6-10: Routing motor power cables without cable
aduct

Tab. 6-9: Routing converter cables
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Inverter — routing motor power cables

With cable duct Without cable duct
lﬁa___Tc B — i c
[\ ! | I !
| - i - |
i ! | I !
| | ; | ' |
P T o o & © ! o L T U 5
| I \ —— | I ;
| | E \ E | ] | i :
I | ! | K i
g i@ ; | N |
T T T DE000023v02_nn.fh11 | | ./ :
| e N o N :
B Area B [
C Area C : K —— 0 |
1 Ca_ble duct for mains connection lines _ —— — — BEGG00Rav0E AT
2 Shield connection of motor power cable with
clips at least at one point; alternatively, on B Area B
the device or control cabinet mounting plate |C Area C
3 Cable duct for motor power cables 1 Cable duct for mains connection lines
Fig. 6-11: Routing motor power cables with cable duct |2 Shield connection of motor power cable with
clips at least at one point; alternatively, on
the device or control cabinet mounting plate
3 Control cabinet outlet of motor power cables
Fig. 6-12: Routing motor power cables without cable
duct
Tab. 6-10: Routing inverter cables

Ground connections

Housing and mounting plate

It is possible to avoid the emission of interference with proper ground connec-

tions because interference is discharged to ground through the most direct

route.

Ground connections of the metal housings for EMC-critical components (such
as filters, devices of the drive system, connection points of the cable shields,
devices with microprocessor and switching power supply units) have to be
solidly contacted over a large surface area. This also applies to all screw con-
nections between mounting plate and control cabinet wall and to mounting a

ground bus to the mounting plate.

The best solution is to use a zinc-coated mounting plate. Compared to a var-
nished plate, the connections in this case have good long-term stability.

Connection elements

For varnished mounting plates, always use screw connections with tooth lock

washers and zinc-coated, tinned screws as connection elements. At the con-
nection points, remove the varnish so that there is safe electrical contact over
a large surface area. Achieve contact over a large surface area using bare
connection surfaces or several connection screws. For screw connections,
you can establish the contact to varnished surfaces by using tooth lock wash-

ers.

Metal surfaces
conductive surface.

Always use connection elements (screws, nuts, plain washers) with a highly

Highly conductive surfaces are those with bare, zinc-coated or tinned metal

surfaces.

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01



130/277 Bosch Rexroth AG

Mounting and installation

Ground wires and shield connec-

tions
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Poorly conductive surfaces are those with anodized, yellow chromatized,
black gunmetal finished or lacquered metal surfaces.

When connecting ground wires and shield connections, what is important is
not the thickness of the wire, but the area of the contact surface, since high-
frequency interference currents mainly flow on the surface of the conductor.

Always connect cable shields, especially shields for the motor power cables,
to ground potential over a large surface area.

Installing signal lines and signal cables

Line routing

Shielding

For measures to prevent interference, see the project planning manuals for
each device. We also recommend the following:

®  Route signal and control lines away from power cables at a minimum
distance of d5 = 100 mm (seeDivision into areas (zones), page 122) or
with a grounded separating sheet. The best way is to route them in sep-
arate cable ducts. If possible, only route signal lines into the control cab-
inet at one point.

e  |[f signal lines cross power cables, route them at an angle of 90° in order
to avoid interference injection.

®  Ground unused and connected spare cables at both ends at least in or-
der to avoid an antenna effect.

® Do not use more line than is necessary.

o Run cables as close to grounded metal surfaces as possible (reference
potential). Closed, grounded cable ducts or metal pipes are ideal, but
are only needed to meet strict requirements (sensitive instrument leads).

®  Avoid suspended lines or lines routed along synthetic carriers, because
they function like reception antennas (noise immunity) and transmitting
antennas (emission of interference). Exceptional cases are flexible ca-
ble tracks over short distances of at most 5 m.

Connect the cable shield immediately on the devices in the shortest and most
direct way possible and over the largest possible surface area.

Connect the shield of analog signal lines at one end over a large surface
area, normally in the control cabinet on the analog device. Make sure the
connection to ground/housing is short and over a large surface area.

Connect the shield of digital signal lines at both ends over a large surface
area and in short form. In case of potential differences between line begin-
ning and end, run an additional bonding conductor in parallel. This prevents
compensating current from flowing via the shield. The recommended thick-
ness is 10 mm?2.

Separable connections absolutely must be equipped with connectors that
have a grounded metal housing.

In case of unshielded lines belonging to the same circuit, twist feeder and re-
turn cable.

General interference suppression measures for relays, contactors, switches, chokes and in-

ductive loads

If inductive loads, such as chokes, contactors or relays are switched by con-
tacts or semiconductors in conjunction with electronic devices and compo-
nents, they must be suitably dejammed:

® By arranging free-wheeling diodes for DC operation

e By arranging commercial RC interference suppression elements based
on contactor type directly on the inductance for AC operation
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Only the interference suppression element arranged immediately on the in-
ductance serves this purpose. Otherwise, the emitted noise level is too high
and can affect the function of the electronic system and the drive.
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6.3 WATER
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IN/OUT, cooling liquid connection

View

ID Function

WATER IN Supply
WATER OUT Return

O |14 ©

Symbol Unit Min. Max.
Connecting thread G1/2"
Coolant inlet temperature Tin °C Ambient temperature - 5 K 60
Permitted operating pressure Prmax bar - 2

Tab. 6-11: Function, properties

NOTICE Risk of damage. Drive components cannot

build condensation.

In temperate zones (up to 40°C and 70% humidity), the inlet temperature of
the coolant may be at a maximum 5 K below the temperature in the control
cabinet.

Safest protection against condensation:

Coolant inlet temperature = ambient temperature

Condensation protection  Refer to the information on condensation protection.
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7 Technical component data
7.1 Power section
7.1.1 Control voltage
Control voltage supply data
Description Symbol Unit HMUOQ5.1N- HMUO05.1N- HMUO05.1N- HMUO5.1N-
F0140-0350 | F0170-0430 | F0220-0510 | F0270-0660
Control voltage input" Vs \Y 24 +20%

Control voltage when using motor
holding brake with motor cable Vs \Y 24 5%
length < 50 m?

Control voltage when using motor
holding brake with motor cable V3 \% 26 5%
length > 50 m®

Max. inrush current on 24 V sup-

I max A <8
ply IN3_
PU|Se W|dth Of I|N3 tIN3Charge ms < 20
Input capacitance Cns mF <0.01
Qontrol voltage power consump- Pus " 65 48 53 46
tion for Vs
1) 2) 3) Observe supply voltage for motor holding brakes
Tab. 7-1: HMU - control voltage supply data
Control voltage supply data
Descriotion Svmbol Unit HMUO05.1N- HMUO05.1N- HMUO5.1N- HMUO5.1N-
P y F0340-0820 | F0430-1040 | F0540-1300 | F0680-1690
Control voltage input? Vs \Y 24 £20%

Control voltage when using motor
holding brake with motor cable Vs \% 24 5%
length < 50 m?

Control voltage when using motor
holding brake with motor cable Vs \Y 26 5%
length > 50 m®

Max. inrush current on 24 V sup-

ply IINILmax A < 8
Pulse W|dth Of ||N3 t|N3Charge ms < 20
Input capacitance Cns mF <0.01
Qontrol voltage power consump- P " 48 56 58 65
tion for V3
1)2) 3) Observe supply voltage for motor holding brakes
Tab. 7-2: HMU - control voltage supply data
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= Overvoltage

Overvoltage greater than 33 V has to be discharged by means of
the appropriate electrical equipment of the machine or installation.

This includes:

e 24V power supply units that reduce incoming overvoltage to
the allowed value.

®  Overvoltage limiters at the control cabinet input that limit ex-
isting overvoltage to the allowed value. This, too, applies to
long 24V lines that have been run in parallel to power cables
and mains cables and can absorb overvoltage by inductive
or capacitive coupling.
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7.1.2 Mains voltage
Electrical data — currents, voltages, power

HMUO05.1N- HMUO05.1N- HMUO5.1N- HMUO05.1N-
Description Symbol Unit F0140-0350- | FO170-0430- | F0220-0510- | F0270-0660-

N-A4-D7-N1 | N-A4-D7-N1 | N-A4-D7-N1 | N-A4-D7-N1
Control voltage input” Vi3 \Y 24 +20%
Control voltage power consump-
tion for Vy,? Pns w 65 48 53 46
Mains frequency fin Hz 50 to 60
Mains frequency tolerance Hz +2
Rotary field condition None
Single-phase mains voltage VN \% -
Three-phase mains voltage on
TN-S, TN-C, TT mains Vin v 38010 500
Tolerance V % 10/-15
Thr.ee-s?hase mains voltage on IT Vi v 200 to 230
mains
Three-phase mains voltage on
mains with grounded outer con- Vin vV 200 to 230
ductor?
Min. inductance of mains supply

L.
(mains phase inductance)® mn WH 40
Nominal power (t > 10 min) when
fs = 4.2 kHz; VLy nom; control fac- | Ppc gont kW 144 173 216 270
tor ap > 0.8; with mains choke
Nominal input current (continuous) Iin A 218 262 327 409
TPF factor (A) for P
. POYVGF ac O_F (A) for Ppc_cont TPE 0.99
with mains choke; V| nom
Capacitance in DC bus Cbc mF 5.00 6.60 8.30
Permitted external DC bus capaci-
tance (nom.) for Vi nom” Cocex mF 2500.00
Nominal braking resistance Roc_Bleeder ohm -
Braking resistor continuous power Pgp kW -
Braking resistor peak power Pgs kW -
Regenerative power to be absor- Wa oy KWs )
bed -
Braking resistor switch-on thresh-
old — independent of mains volt-| Vg pc on s \% -
age®
Braking resistor switch-on thresh-
old — depending on mains volt-| Vg pc on.y -
age®
1) Observe supply voltage for motor holding brakes
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3)4) Mains voltage > V y: Use a transformer with a grounded neu-
tral point, do not use autotransformers.
5) Otherwise use HNL mains choke
6) PVC-insulated copper wire (conductor temperature 90°C;
T, = 40°C) in accordance with NFPA 79 Chapter 12 and
UL 508A Chapter 28
7) Use assigned mains choke
8)9) Factory setting
Tab. 7-3: HMU - electrical data — currents, voltages, power
Electrical data — currents, voltages, power
HMUO0S5.1N- | HMUO05.1N- | HMUO05.1N- | HMUOS5.1N-
Description Symbol Unit F0340-0820- | FO430-1040- | F0540-1300- | FO680-1690-
N-A4-D7-N1 | N-A4-D7-N1 | N-A4-D7-N1 | N-A4-D7-N1
Control voltage input” Vs \Y 24 +20%
Qontrol voltage power consump- Pus " 48 56 58 65
tion for V3
Mains frequency fin Hz 50 to 60
Mains frequency tolerance Hz +2
Rotary field condition None
Single-phase mains voltage Vin \% -
Three-phase mains voltage on
TN-S, TN-C, TT mains Vin v 38010 500
Tolerance V % +10/-15
Thr.ee-sﬁ)hase mains voltage on IT Vi Vv 200 to 230
mains
Three-phase mains voltage on
mains with grounded outer con- VN \Y 200 to 230
ductor®
Min. inductance of mains supply
L.
(mains phase inductance)® min bH 40
Nominal power (t > 10 min) when
fs = 2.1 kHz; VLy nom; control fac-|  Ppc cont kW 339 430 535 672
tor ag > 0.8; with mains choke
Nominal input current (continuous) Iin A 514 652 811 1019
TPF power factor (A.) for P
i p W ( L) DC_cont TPF 0.99
with mains choke; V| nom
Capacitance in DC bus Coc mF 9.90 13.20 16.50 19.80
Permitted external DC bus capaci- C F 2500.00
tance (nom.) for Vi nom” DCext m '
Nominal braking resistance Roc_ieeder | Ohm -
Braking resistor continuous power Pgp kw -
Braking resistor peak power Pgs kW -
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HMUO5.1N- HMUO5.1N- HMUO05.1N- HMUO5.1N-
Description Symbol Unit F0340-0820- | F0430-1040- | F0540-1300- | F0680-1690-
N-A4-D7-N1 | N-A4-D7-N1 | N-A4-D7-N1 | N-A4-D7-N1
Regenerative power to be absor- Wa KWs )
bed
Braking resistor switch-on thresh-
old — independent of mains volt-| Vg pc on f Vv -

age®

Braking resistor switch-on thresh-

old - depending on mains volt-| Vg pc on.y

age?

1)
3)4)

o)
6)

7)
8) 9)
Tab. 7-4.

Observe supply voltage for motor holding brakes

Mains voltage > V| \: Use a transformer with grounded neutral
point, do not use autotransformers.
Otherwise use HNL mains choke
PVC-insulated copper wire (conductor temperature 90°C;
T, £40°C) in accordance with NFPA 79 Chapter 12 and

UL 508A Chapter 28

Use assigned mains choke
Factory setting
HMU - electrical data — currents, voltages, power
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7.1.3 DC bus

Power section data — DC bus

HMUO05.1N- | HMUO05.1N- | HMUO05.1N- | HMUOQ5.1N-
Description Symbol Unit F0140-0350- | FO0170-0430- | F0220-0510- | F0270-0660-
N-A4-D7-N1 | N-A4-D7-N1 | N-A4-D7-N1 | N-A4-D7-N1

DC bus voltage Vbe \% 254 to 850
Capacitance in DC bus Coc mF 5.00 6.60 8.30
E_()': resistance in DC bus (L+ to Roc KOhm 30.00 24.00
Max. DC bus voltage monitor-

(VAU
ing value, switch-off threshold DC.limit_max v 900
Min. DC bus voltage monitoring

Vbe_jimit_min Vv -
value, undervoltage threshold

Tab. 7-5: HMU - power section data — DC bus

Power section data — DC bus

HMUO05.1N- | HMUO05.1N- | HMUO5.1N- | HMUO5.1N-
Description Symbol Unit F0340-0820- | F0430-1040- | F0540-1300- | FO680-1690-
N-A4-D7-N1 | N-A4-D7-N1 | N-A4-D7-N1 | N-A4-D7-N1

DC bus voltage Vpe \% 254 to 850
Capacitance in DC bus Coc mF 9.90 13.20 16.50 19.80
E_(); resistance in DC bus (L+ to Roc kOhm 24.00 15.00 12.00
Max. DC bus voltage monitor-

Ve o
ing value, switch-off threshold DC._limit_max v 900
Min. DC bus voltage monitoring Ver o Vv )
value, undervoltage threshold DC_timit_min

Tab. 7-6: HMU - power section data — DC bus
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714 Inverter
Power section data — inverter
HMUOQ5.1N- HMUO05.1N- HMUO5.1N- HMUO05.1N-
Description Symbol Unit F0140-0350- | F0170-0430- | F0220-0510- | F0270-0660-
N-A4-D7-N1 | N-A4-D7-N1 | N-A4-D7-N1 | N-A4-D7-N1
ersrsltted switching frequen- f, KHz 248
Output voltage, fundamental -
wave for V/f control Voutef v Vo 0.71
Output voltage, fundamental
Vv ~Vpc % 0.71
wave for closed-loop operation out eff v pc * 0
Rise of voltage at output for
VN_nom @nd 15 m phase-to-
phase motor cable (10 to dv/dt kVips 5.00
90%)?
Rise of voltage at output for
VN_nom @nd 15 m phase-to-
ground motor cable (10 to dv/dt kVips 5.00
90%)¥
Output frequency range when
f =g kHZq yrans fout_ok Hz 0 to 200
S
Output frequency range when
f =Z kHZq yrans fout ax Hz 0 to 400
)
Output frequency range when
f =% kHZq y 9 fouLSk Hz 0 to 800
)
Output frequency range when
f,= 12 kHz fout12¢ Hz -
Output frequency range when
f, = 16 kHz fout 16 Hz -
Output frequency threshold for
. . fout_stil Hz 6
detecting motor standstill*) -
Max. output t wh
oo i crrent when lout mar2 A 357.0 427.0 515.0 660.0
)
Max. output t wh
o i crrentwhen Lout maxs A 357.0 427.0 515.0 660.0
=
Max. h
) fxsiﬁsm current when lout max A 242.0 362.0 430.0 476.0
=
Max. output current when
fs =12 kHz I0ut7max12 A -
Max. output current when
fS =16 kHz I0ut7max16 A -
i h
gonfruous oufput currentunen | e A 254.0 306.0 392.0 490.0
=
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Description

Symbol

Unit

HMUO05.1N-
F0140-0350-
N-A4-D7-N1

HMUO05.1N-
F0170-0430-
N-A4-D7-N1

HMUO05.1N-
F0220-0510-
N-A4-D7-N1

HMUO05.1N-
F0270-0660-
N-A4-D7-N1

Continuous output current when
f, =4 kHz

Iout_cont4

254.0

306.0

392.0

490.0

Continuous output current when
f, =8 kHz

Iout_conts

182.0

260.0

315.0

350.0

Continuous output current when
fs = 12 kHz%

Ioutﬁcont12

Continuous output current when
fs = 16 kHz%

Iout_cont16

Continuous output current when
fs = 2 kHz; output frequency

fout < Tout_stin

IoutﬁcontOHzﬁZ

210.0

251.0

302.0

388.0

Continuous output current when
fs = 4 kHz; output frequency

fout < fouLstiII

Iout_contOHz_4

210.0

230.0

302.0

320.0

Continuous output current when
f, = 8 kHz; output frequency

fout < Tout_sti

IoutﬁcontOHzﬁS

150.0

185.0

213.0

Continuous output current when
f, = 12 kHz; output frequency

7
fout < foutfs.till )

louLcontOHzJ 2

Continuous output current when
f, = 16 kHz; output frequency

8
fout < fout_still )

IoutﬁcontOHzJ 6

Assigned output filters with
nominal data; f; = 4 kHz

TBD

1)

2) 3)
4)
5) 6) 7) 8)

Tab. 7-7:

Also depending on firmware and control section; see parame-
ter description "P-0-0001, Switching frequency of power output
stage"; see "P-0-4058, Amplifier type data"
Guide value, see following note
See following note regarding reduction output current

See parameter description "P-0-0556, Axis controller configura-
tion", load-dependent reduction of switching frequency f;

HMU - power section data — inverter

Power section data — inverter

wave for closed-loop operation

Description Symbol Unit HMUO05.1N- HMUO05.1N- HMUO05.1N- HMUO05.1N-
P y F0340-0820 | F0430-1040 | F0540-1300 | F0680-1690

P.err?)ltted switching  frequen- f, KHz 248

cies

Output voltage, fundamental -

wave for V/f control Voutef v Ve * 0.71

Output voltage, fundamental Vout o v Vg % 0.71
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. . HMUO5.1N- HMUO5.1N- HMUO5.1N- HMUO5.1N-
De t
seription Symbol Unit | F0340.0820 | F0430-1040 | F0540-1300 | F0680-1690
Rise of voltage at output for
Vinrom and 15 m phase-to-
phase motor cable (10 to dv/dt kVips 5.00
90%)?
Rise of voltage at output for
Vinrom and 15 m phase-to-
ground motor cable (10 to dv/dt kVips 5.00
90%)¥
Output frequency range when
f =g kHz aueney Tang fout 2 Hz 0 to 200
Output frequency range when
oo deney Tang Fout ak Hz 0 to 400
S
Output frequency range when
f, =% kHz ey TEnd Fout sk Hz 0 to 800
Output frequency range when
f,= 12 kHz fout12¢ Hz -
Output frequency range when
f, = 16 khz fout1ex Hz -
Output frequency threshold for £ H 6
detecting motor standstill) out stil z
Max. output current when
A lout ez A 825.0 1037.0 1297.0 1686.0
)
Max. output current when
f =4 KkHz P lout_maxa A 765.0 838.0 1000.0 1303.0
S
Max. output current when
f = 8 kHz P lout maxs A 510.0 650.0 736.0 843.0
)
Max. output current when
f, =12 kHz lout max12 A -
Max. output current when
f, =16 kHz Ioutﬁmax16 A -
Continuous output current when
S P lout contz A 616.0 771.0 1002.0 1185.0
)
Continuous output current when
f, = 4 kHz lout_conta A 546.0 624.0 775.0 915.0
Continuous output current when
f, = 8 kHz lout_conts A 364.0 465.0 526.0 592.0
Continuous output current when
f.=12 kHZs) Iout_cont12 A -
S
Continuous output current when
Iout_cont16 A -

f, = 16 kHz®
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Description

Symbol

Unit

HMUO05.1N-
F0340-0820

HMUO05.1N-
F0430-1040

HMUO05.1N-
F0540-1300

HMUO05.1N-
F0680-1690

Continuous output current when
f, = 2 kHz; output frequency

fout < foutﬁstill

IoutﬁcontOHzﬁZ

485.0

610.0

650.0

992.0

Continuous output current when
fs = 4 kHz; output frequency

fout < fout_still

Iout,contOHzA

450.0

493.0

500.0

766.0

Continuous output current when
fs = 8 kHz; output frequency

fout < foutﬁstill

IoutﬁcontOHzﬁB

298.0

496.0

Continuous output current when
f, = 12 kHz; output frequency

7
fout < fout_still )

loutﬁcontOHzJ 2

Continuous output current when
f, = 16 kHz; output frequency

8
fout < foutfstill )

Iout_contOHz_1 6

Assigned output filters with
nominal data; f; = 4 kHz

1) Also depending on firmware and control section; see parame-
ter description "P00001, Switching frequency of power output
stage"; see "P04058, Amplifier type data"

2) 3) Guide value, see following note

4) See following note regarding reduction output current

5)6)7)8)  See parameter description "P-0-0556, Axis controller configura-
tion", load-dependent reduction of switching frequency f

Tab. 7-8: HMU - power section data — inverter

= Guide value "Rise of voltage at output”

Note that the load on the motor is virtually independent of the
power section used.

When using standard motors in particular, make sure they can
handle the voltage load.

= Reduced output current at motor standstill

Depending on the electric output frequency, the output current is

reduced for thermal protection of the power section.

The output current is reduced, when the electric output frequency
has fallen below the threshold to detect motor standstill.
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For the highest possible acceleration, the maximum current I,,,, may not flow
for more than 400 ms every 10 minutes.

A

»
»

6 Hz Hz

DF000903v01_nn.des

Fig. 7-1: Current profile during acceleration
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Cables, accessories, additional components

8.1 Overview
8.1.1 Cables
Function Cable
IndraBus RKBO0035 (shielded, < 100 m)
RKBO0036 (shielded, < 3 m)
HNA-Bus RKB0037
Connection between HPC01.1-P001-NN parallel RKB0038
connecting modules
Tab. 8-1: Cables - overview
8.1.2 Accessories
Accessories Note
HASO03: mounting and connection accessories For mounting an HNAO5
HASO08: cabinet installation kit For mounting an HMUOQ5
HAS10: blank covers, motor monitor grounding,
mounting plates
Tab. 8-2: Accessories - overview
8.1.3 Additional components
Type Additional component
HAHO1 Heat exchanger
HLLO5 DC bus choke
HMFO05 Motor filter
HMLO5 Motor choke
HNAO5 Mains connecting module
HNCO05 Mains capacitor
HNFO05 Mains filter
HNLOS Mains choke
HLRO5 Braking resistor
HLTO5 Braking unit
Tab. 8-3: Ad(dlitional components - overview
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8.2
8.2.1

Accessories

DOK-INDRV*-HXX05******-PR01-EN-P
Rexroth IndraDrive ML Drive systems with HMUO05

Mounting and connection accessories (HAS03)

Type Short 1
D?;crption_>12345678901 4/5(6|7(8|9
Example:|H/A|S|0|3 -1010|2 NIN|- NN

Product
Accessories
IndraDrive . . . = HAS
Line
Control cabinet adapter = 03
Design
T =1
Device assignment (Number of bolt)
HCS02.1E-WO0012 . .......... =002
HCS02.1E-W0028 ........... =002
HLBO1.1C-01K0-NOBRO-A-007-NNNN = 002
HLCO01.1C-01M0-A-007-NNNN = 002
HLCO01.1C-02M4-A-007-NNNN = 002
HCS02.1E-W0054 .. ... .. .. .. =004
HCS02.1E-WO0070 ........... =004
HNAOS5.1 (height compensation) = 005
HNAO05.1 (height compensation +
depth compensation 200 mm). . .= 006
HNAO05.1 (height compensation +
depth compensation 240 mm). . .= 007
Other feature
NONE. . ..t e NNN
Other design
NONE . .ttt e e = NN

DT000005v02_en.th7

Fig. 8-1:

Use

Type code HASO3

Accessories are used to mount HNAO5 mains connecting modules in the con-
trol cabinet and even out the height (defined offset parallel to the mounting

surface) or depth (defined offset vertical to the mounting surface).
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8.2.2 Cabinet installation kit (HAS08.1-008)

Type short description . 2 ¢ ‘
1/2|3[4(5|6|7[8[9]|0]1]|2|3]4]5]|6|7]8]|9]|0]1]|2]|3]|4]|5|6|7]|8|9|0|1|2|3(4|5|6|7(8[9(0
Example]H|A[S[0[8].|1|-|0|0|1|-|P|5|4]|-|F|L
r 4 1 r ]

01 [Product
Accessories
IndraDrive........... = HAS

02|Line
Cabinet mounting kit........ =08

WDesign
TR SRPRORRN =1

WlDevice assignment
HCS04.2E-W0290....cccccurrrueeererrcnnenne =001
HCS04.2E-W0350....cccecvrrrueeereersnnenes =002
HCSO04.2E-WO0420....cccccvrruerererrrnnnns =003
HCSO04.2E-W0520....cccccevruerervernnnnns =004
HCSO04.2E-W0640.....ccccvrrvueeererrannenns =005
HCS04.2E-W0790....cccccvrrueeereercnnenns =005
HCS04.2E-W1010....cccccerruerernrrannnns =006
HCSO04.2E-W1240.....ccccevvverererrcnnnnee =006
HCS04.2E-W1540....cccccvrrvueeereerannene =007
HMUOS...cceteieeeceerneereseencneeeeseeecneeene =008

@Degree of protection
IP 00 ceeeeeeieieeeeeeceeese e e sne s snnssnne s snassnnnns = P00
IP 23 et = P23
IP B2 ettt seeesae e snae e = P54
Not relevant ......ccceeceeeceeeserneereseeeceeeeseeesneenes = NNN

MOther design
NONE ettt = NN
Filter DIOWET «.ueeeeeeeeeeeeeeceeeceeecreeseeeessneseesneesneeseessessnnenes =FL
Separate air CirCUIL....eeveeereceeeecrseerreseeesssseessesnesessseenans =GL
Mounting- and demounting help......ccccooviieivnieciciiennes =MH DT000118v01_en.tif

Fig. 8-2: Type code HASO8

Use The HAS08.1-008-NNN-MH accessory contains tools for mounting an
HMUOS5 in a control cabinet.
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DG000561v01_nn.tif

Fig. 8-3: HASO08. 1-008-NNN_MH mounting tools
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Cables, accessories, additional components

Blank covers, motor monitor grounding, mounting plates (HAS10)

Type short description

@ =

=
(=]

Example]{H|A|S|1(0].

Product

Accessories
IndraDrive .....ccoeeeee. = HAS

Line
Mechanical
mounting pams......ccccceeeeenee =10

Device assignment 9

KSM01.2, KSM02.1, KMS01.2
and KMS02.1.....ceieveninnsenrnseseniinenee =001
HMUO05.1 and HCSO5.1.......cccceeeuevurenen =002

Other characteristics ?

Fixing clip of connectors for increased

Fixing clip of connectors and master
communication for increased Vibration

Dummy cover for slide-in ducts
1 x Parallel module/1 x Motor-/mains module/

Ground motor monitoring

Other design

Vibration reSistance .......eceeeeereeereeereevecireeeeeenns =001

FESISTANCE ceiiieieiee ittt enr e er e e e =002

1 X CoNtrol UNit...e..eeeeeceece e =

Mounting plate for device width 200mm.............. =005
Mounting plate for device width 220mm............... =006

Note:

1) Device assignment “001” is only available with Other characteristics “001” and “002”
2) Device assignment “002” is only available with Other characteristics “003”, “004” ,“005” and “006”

DT000072v03_en.fh11

Fig. 8-4:
Blank covers (HAS10.1-002-003)

Type code HAS10

This accessory contains blank covers for covering unused mounting bays.
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Made in Germany BEIPACKZETTEL HASI0.-002-003-NN
Stek Benennung MN
R911345382-AA 6 FLACHKOPFSCHRAUBE  1S016583-M3XG-8.8 ROTIZ94165
HAS10.1-002-003-NN i
7 FRONTBLECH CSN5 NNAN NNNN NNNN ROT1341522
E o
RO11345382 1.3
7 FRONTBLECH LK ILFOT BLIND ROT134T6T1
13
7 FRONTBLECH LK ILT02 BLIND ROTM341676
1 FRONTBLECH LK [LT02 BLIND R91M341616
1 FRONTBLECH LK ILFOI BLIND ROM341611 %
1 FRONTBLECH CSN5 NNNN NNNN NNNN RIN341522 I~
6 FLACHKOPFSCHRAUBE  1S014583-M3X8-8.8 RO11294165 .
Stck | Benennung MN -
Datum | 20140604 Benennung
Name andrschr BEIPACKZETTEL HAS10.1-002-003-NN|
Materiar.| R911345386 | Zeich®r.  109-1373-4279-AA
Datei 307157 Ersdurch .. | AEMHN. ..
Fig. 8-5: Product insert (HAS10. 1-002-003)
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R911341522
P

- R911341611

R91134161
| Ro11341616

DG000562v01_nn.des

Fig. 8-6: Blank covers (HAS10. 1-002-003)
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Motor monitor grounding (HAS10.1-002-004)

Made in Germany BEIPACKZETTEL  HAS10.1-002-004-NN
Stek Benennung MN
RO11345383-AA 1 ABSCHIRMBLECH KLEMMAUFLAGE 04-19 HMUOS. R911339486
HAS10.1-002-004-NN
R911345383 M
1 KOMBI-SCHRAUBE  Z1S010644-M5X12-8.8 R9T1294726
11
1 KOMBI-SCHRAUBE 15010644 -M5X30-8.8 R9T1334423
1 KOMB | - SCHRAUBE 715010644-M5X30-8.8 | R91334423 L
1 KOMB | - SCHRAUBE 715010644-M5X12-8.8 | R91294126 E
1 BLECH HCSO1.1 SCHIRM R911333478 3
1 ABSCHIRMBLECH KLEMMAUFLAGE 04-19 HMUOS. | R911339486 "
Stck | Benennung MN
Datun | 20160604 Benennung
Name andrschr BEIPACKZETTEL HAS10.1-002-004-NN
MateriaHr.| R911345387 | ZeichNr.  109-1373-4280-AA
Datei 307155 Ersdurch .. AEMAr. .
Fig. 8-7: Product insert (HAS10. 1-002-004)
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DGO000574v01_nn.tif

Fig. 8-8: Use (HAS10.1-002-004)
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Mounting plate for device width 200 mm (HAS10.1-002-005)

Made in Germany BEIPACKZETTEL HASI01002-005-NN

Stek | Benennung | MN
RO1134538L-AA T WONTAGEBLECH FMUOS.1-B200 ROT1345287
HAS10.1-002-005-NN .
RO1345384
1 ] MONTAGEBLECH HMUDS. 1-B200 [ rotius287
Stek ‘ Benennung ‘ MN

Datun | 20140605 Benennung
Name andrschr BEIPACKZETTEL HAS10.1-002-005-NN
MateriakNr.| R911345388 | Zeichfr.  109-1373-4281-AA
Datd | 307159 Ersdurch .. AEMM. ..

Fig. 8-9: Product insert (HAS10.1-002-005)
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®e

I

)
e

200 _
M10 Tightening torque: 48 Nm
Fig. 8-10: Use (HAS10. 1-002-005)
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Mounting plate for device width 220 mm (HAS10.1-002-006)

Made in Germany BEIPACKZETTEL  HAS10.1-002-006-NN
Stck | B [ m

R911345385-AA 1 MONTAGEBLECH HMUOS.1-B220 R911345288

HAS10.1-002-006-NN
ROI1345385
1 ‘MONTAG[BL[CH HMUOS. | -B220 ‘ R911345288
Stck lBenemung ‘ MN
Datun | 20140605 Benennung
Name andrschr BEIPACKZETTEL HAS10.1-002-006-NN
MateriaHr.| R911345389 | Zeichr.  109-1373-4282-AA
Datei 307161 Ersdurch .. ‘ AEMH. .
Fig. 8-11: Product insert (HAS10. 1-002-006)
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M10 Tightening torque: 48 Nm

Fig. 8-12: Use (HAS10. 1-002-006)
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8.3 Additional components

8.3.1 HNAOS mains connecting module
Type code HNAOS

Type short description 5
ExamplejH|N|A|O[5(.|1|N|-

[
N
w
S

X
[}
N
M
o1
™
~

(2]
~
®
(de]
[[E]lo~
(=Y
N
w
i
($)]
(2]
~
™
({e]
> (oN
=
N

£
| |
I
|

Product
HNA e, = HNA

Application
Standard ..., =N

Cooling mode
Air, iNterNal.cceeeeecreeeereeeeereeeecneeerseeeseennes =W

Supply systems
Only for regenerating UNits ......cccceeeeveeeceeennnes =R

Load ability

Mains connecting voltage
3XAC 380V -15%...3 X AC500V +10 % .ccevevvreerurcurnnces =A4
3XAC 380V -15%...3 X AC 690V +10 % cecvvevrrererurreennnes = A5

Degree of protection

DT000091v01_en.tif

Fig. 8-13: Type code HNAOS
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Dimensions
HNAO5, dimensional drawing

45
15
56 ™~
= 3 ,.
o /] Al i
~ § .
\ I ] ] .
| o ‘l | w ' ' | w
I |® 2: '; | | ﬁ :t-
| e | i i -
| r |
S e s
: T'I"_IL{.-LI upn -
| 200 = 3 e MI0
g ~Las 25
= 245 100
45 (125)
J DM000204v01_nn.tif
M10 Tightening torque: 40 Nm
Fig. 8-14: HNAOS, dimensional drawing
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HNAO5 with mounting plate (400 mm), dimensional drawing
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. | b = | =
. ° o) | | pyes g
| L™ | ol 2
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o . -
e - |
A ' LR
o | 1
S .
' 200
N M10
; 400
129 £
100
DMO000207v01_nn.tif (125)
M10 Tightening torque: 40 Nm
Fig. 8-15: HNAOS with HASO03. 1-006 mounting plate for height leveling and

depth leveling to 400 mm depth, dimensional drawing
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HNAO5 with mounting plate (440 mm), dimensional drawing

depth leveling to 440 mm depth, dimensional drawing
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M10 Tightening torque: 40 Nm
Fig. 8-16: HNAOS with HASO03. 1-007 mounting plate for height leveling and
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Data

Description Unit HNAO05.1N-WRO02F5-...
A4 A5

Protection class P20

Permitted mounting position G1

Ambient temperature range °C 0to 55

Mass kg 6.70

Insulation resistance MQ 50

Y capacitance -

Installation height mm 390

Installation width mm 124.5

Cooling type Air cooling

Distance top mm 80

Distance bottom mm 80

Distance side mm 0

Charging power dissipation w 150

Basic power dissipation in operation w 50

Power consumption for control voltage V3 w <15

Control voltage inrush current A <3

Inrush current duration ms <2

Control voltage Vs \Y, 24

Tolerance of control voltage Vs % +20

Input capacitance of control voltage Vs mF 0.05

Mains nominal input voltage \% AC 400 AC 690

Three-phase mains input voltage (TN-S, TN-C, TT mains) \Y, AC 380 to 500 AC 380 to 690

Mains input voltage tolerance % +10/-15

Mains frequency Hz 50 to 60

Maximum permitted mains frequency change Hz/s 1

Mains frequency tolerance Hz 2

Rotary field condition None

Min. inductance of mains supply uH 40

Charging mains input current A <10

Recommended mains fuse A 16

Power mains input connection cross section mm?2 25

DC bus connection cross section mm? 2.5

DC bus connection cable length m < 2; twisted
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Description Unit HNAO05.1N-WRO2F5-...
A4 A5

Upper DC bus voltage limit 900 1300

Output voltage Vihom X ¥2 + 30

Nominal output current A 10

Max. chargeable energy kWs 625

Max. chargeable output voltage \% 808 1100

Max. charging time S 240

Max. capacitance at 500 V F 25

Min. capacitance at output mF 1

Connection diagram

Maximum permitted operating cy-
cles for charging circuit

Tab. 8-4: HNAOS5 data

See chapter 4.6.2 "Overall connection diagram (HMUO5 as supply unit)" on

page 78

The exact value depends on the existing DC bus capacitance (number and
size of HMUs, additional capacitance connected).
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Connection points

Overview
/47 —_ ) ” —]
E ° '
XD2 —=— |o o
Tl ] e 00l 0|28
Rexwoth 1 S
pu— a0 OB
- 00 OB
T
XG34 — 55 OF
XG40 5 XD2 — | =
] _J B
g a
XG31 = J
] (]
®
PE
B 111011 = E—
=8 2 o0
™ o XD1 —.©
XG1 e
)
XD10 — =arepy =
6l Sszizecct
0D0Z20D0OKY
00ZUS8300
XG32 @ ODOOO00EE
e ODOODOOSE)
XD1 ' e
T EREas==n
T\ﬂ: o 000000000
000000000
o 9 560000000
PE DG000542v01_nn.des
PE Equipment grounding conductor
XD1 Mains voltage, equipment grounding conductor (L1, L2, L3,
PE)
XD2 DC bus (L+, L-)
XD10 Control voltage (0 V, 24 V)
XG1 IndraBus
XG31 Connection for messages
XG32 HNA bus
XG33 Mains contactor control and DC bus short-circuit
XG34 Contact for external mains contactor
XG40 Acknowledgment messages for mains contactor

Fig. 8-17: HNAO5 connection points
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Connection point for equipment grounding conductor

A WARNING Fatal electric shock from live parts with more

than 50 V!

Connect the equipment grounding conductor to the equipment grounding

system of the control cabinet.

Check the continuity of the equipment grounding conductors from the mains
connection to the connected motors.

IS

Equipment grounding conductor: material and cross section

Use the same metal (e.g., copper) for the equipment grounding
conductor as for the outer conductors.

Make sure the lines for the connections from the device's equip-
ment grounding conductor to the equipment grounding conductor
system in the control cabinet are large enough.

For outer conductors with a cross section greater than 16 mm?,
you can reduce the cross section of the equipment grounding
connection according to the table "Equipment grounding conduc-

tor cross section".

Cross-sectional area A of outer conduc-

Minimum cross-sectional area Apg of

tors equipment grounding connection
A <16 mm? A
16 mm? < A £ 35 mm? 16
35 mm2<A Al2
Tab. 8-5: Equipment grounding conductor cross section
View ID Function
@ @ Connection to equipment grounding system
Screw connection Unit Min. Max.
Screw M6 x 25
Tightening torque Nm 9.5 10.5
Tab. 8-6: Equipment grounding conductor connection point
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XD1, mains voltage, equipment grounding conductor

View Connec- Function
tion
B 3 5 X @ Equipment grounding conductor
j MMB& L3 Connection to mains power supply (L3)
L2 Connection to mains power supply (L2)
L1 Connection to mains power supply (L1)
Tab. 8-7: XD1, mains voltage, ground
Mechanical data
Screw connection on connector Unit Min. Max.
Tightening torque Nm 0.5 0.8
Connection cable mm? 0.2 10
Solid wire
Connection cable mm? 0.2 6
Stranded wire without ferrule AWG 24 10
Connection cable mm? 0.25 4
Stranded wire with ferrule
Stripped length mm 10
Tab. 8-8: Mechanical data
Electrical data
Unit Min. Max.
Voltage \Y, 630
Current A 41
Tab. 8-9: Electrical data
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XD2, DC bus

A WARNING Fatal electric shock from live parts with more

than 50 V.

Before working on live parts: De-energize system and secure power switch

Cables, accessories, additional components

Bosch Rexroth AG

against unintentional or unauthorized reconnection.

Wait at least 30 minutes after switching off the supply voltages to allow dis-
charging before accessing the device.

Make sure voltage has fallen below 50 V before touching live parts.
Secure the DC bus connections against being touched.

View ID Function
» o L- DC bus connection (-)
I nc
n. c.
L+ DC bus connection (+)
Tab. 8-10: XD2, DC bus

Mechanical data

Screw connection on connector Unit Min. Max.
Tightening torque Nm 0.5 0.8
Connection cable mm? 0.2 10
Solid wire
Connection cable mm? 0.2 6
Stranded wire without ferrule AWG 24 10
Connection cable mm? 0.25 4
Stranded wire with ferrule
Stripped length mm 10

Tab. 8-11: Mechanical data

Electrical data

Unit Min. Max.

Voltage \% 1000
Current A 41

Tab. 8-12: Electrical data
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XD10, 24 V supply (control voltage)

Function, pin assignment  The 24 V supply is applied externally via connection point X10.

View Connec- Signal name Function
tion
@Eﬁ”@ 24V +24 'V Power supply
m 2 [D@ +24 V
ov oV Reference potential for pow-
oV er supply

Tab. 8-13:  XD10, 24 V supply
Mechanical data

Spring terminal (connector) Unit Min. Max.
Connection cable mm? 1 10
Solid wire

Connection cable mm? 1 6
Stranded wire without ferrule AWG 16 10
Connection cable mm?2 1 4
Stranded wire with ferrule

Stripped length mm 10

Tab. 8-14: Mechanical data
Electrical data

Unit Min. Max.
Voltage \Y, - 1000
Current A - 41
Permitted inductance uH - 100
(2 twisted single strands, 75
m long)

Tab. 8-15: Electrical data

Notes on installaton  Depending on the power consumption of the devices and the current carrying
capacity of the connector X10, check the number of devices through which
one line for 24 V supply can be looped through. You may have to connect an-
other device directly to the 24 V supply and then loop through the control volt-
age from this device to other devices.
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XG1, IndraBus

View Connec- Function
tion

XG1a Connects parallel components through a ribbon cable.

XG1b J Output for quickly reporting critical errors to other devi-
ces

o Input for detecting critical errors from other devices

o Blocking and releasing DC bus short-circuit by a brake
resistance unit

o Reporting DC bus availability

Cable

L Unshielded length: <3 m
Cable designation: RKB0036

J Shielded length: < 100 m
Cable designation: RKB0035

Tab. 8-16: XG1, IndraBus
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XG31, messages

Pin assignment

View Connec- I/O Function
tion
o0 1 E Supply voltage for inputs/outputs
%ﬁ: 2 E Reset input to reset error messages
8% 3 Input for selecting between individual operation
8% and parallel operation (slave mode)
4 A Isolated ready contact (N/O)
5 This contact is only used in individual operation.
6 A Isolated warning contact (N/C)
7
8 E Reference potential for supply voltage

Tab. 8-17: XG31, messages
Mechanical data

Spring terminal (connector) Unit Min. Max.
Connection cable mm? 0.2 1.5

Stranded wire without ferrule AWG 24 16

Connection cable mm? 0.25 0.75
Stranded wire with ferrule

Stripped length mm 10

Tab. 8-18: Mechanical data
Electrical data

Unit Min. Max.
Digital outputs - Digital outputs correspond to IEC 61131-2 Type 1
Switching voltage \Y, 24 -6%
Output current mA 500
Energy absorption capacity mJ 700
Overload protection - Short circuit protection
Ready and warning contact - Digital inputs correspond to IEC 61131-2 Type 1
Switching voltage Vpe 30
Continuous current A 1
Switching current A 5
Load current mA 10
Switching cycles - 3 x 105

7Tab. 8-19: Electrical data
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XG32, HNA bus

Bosch Rexroth AG 171/277

Cables, accessories, additional components

View ID Function

XG32 HNA bus
D-Sub, 9-pin, male Unit Min. Max.
Connection cross section mm?2 0.25 0.5

Tab. 8-20:

Function, pin assignment, properties
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XG33, mains contactor (control, DC bus short-circuit)

View Connec- /0 Function
tion
o 1 Supply voltage for inputs/outputs
OL
%= 2 A Supply voltage for external, current carrying out-
o[ puts
Ol
%= 3 E DC bus short-circuit input for reporting an active
— DC bus short circuit
4 A Supply voltage for external OFF output
5 E OFF input
6 A Supply voltage for external ON output
7 E ON input
8 E Reference potential for supply voltage
Tab. 8-21: Function, pin assignment

Mechanical data

Spring terminal (connector) Unit Min. Max.
Connection cable mm? 0.2 1.5
Stranded wire without ferrule AWG 24 16
Connection cable mm? 0.25 0.75
Stranded wire with ferrule
Stripped length mm 10

Tab. 8-22: Mechanical data

Electrical data

Unit Min. Max.

Digital Inputs - Digital inputs correspond to IEC 61131-2 Type 1
Supply outputs -
Total output current mA 300

Tab. 8-23: Electrical data

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01



DOK-INDRV*-HXX05******-PR01-EN-P
Rexroth IndraDrive ML Drive systems with HMUO05

Bosch Rexroth AG 173/277
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XG34, mains contactor (contact)

View Connec- Function
tion
= 1 Contact for mains contactor control
2
Tab. 8-24: Function, pin assignment, properties

Mechanical data

Screw connection at connector Unit Min. Max.
Tightening torque Nm 0.5 0.6
Connection cable mm? 0.2 25
Stranded wire without ferrule AWG 24 12
Connection cable mm? 0.25 25
Stranded wire with ferrule
Stripped length mm 10

Tab. 8-25: Mechanical data

Electrical data

Unit Min. Max.

Switching voltage V AC ~250
Continuous current A 1
Switching current A 5
Load current mA 10
Switching cycles 3 x10°

Tab. 8-26: Electrical data
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XG40, mains contactor (acknowledgment messages)

View Connec- I/O Function
tion
@ 1 E Acknowledgment message:
%% Normally open contact for external mains con-
(@) tactor
2 A 24V
3 Acknowledgment message:
Normally closed contact for external mains con-
tactor
4 A 24V

7Tab. 8-27:
Mechanical data

Function, pin assignment

Spring terminal (connector) Unit Min. Max.
Connection cable mm? 0.2 1.5
Stranded wire without ferrule AWG 24 16
Connection cable mm? 0.25 0.75
Stranded wire with ferrule
Stripped length mm 10

Tab. 8-28: Mechanical data

Electrical data

Unit Min. Max.

Digital inputs - Digital inputs correspond to IEC 61131-2 Type 1
Supply outputs -
Total output current mA 300

Tab. 8-29: Electrical data
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Bosch Rexroth AG 1751277

Cables, accessories, additional components

PF55 ©Q 24V
PF56 @ Ready
PF57 (O Charging
PF58 @ Error

i
J 1.
RS
[
O

He

© mmm mm =

1
eese
g

Bl
)
.
DG000557v01_nn.des ‘E
Fig. 8-18: LEDs on HNAOS
LED Color/status Meaning
PF55 a |E Green 24 V power supply applied
O Off 24 V power supply <19.2V
PF56 a |E Green HNA ready
~., Flashing green | HNA ready; no mains voltage
O Off HNA not ready
PF57 o Yellow Charging complete (DC bus capacitance charged)
o Flashing yellow | Charging
@ Off Charging interrupted
PF58 a | E Red Error
R Flashingred |Warnin
.. 9 9
Off No error, no warning

Tab. 8-30: LED djsplays
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8.3.2 HNCO05 mains capacitor
Type code HNCO05

Type short description 5
Example]{H[N|C|0|5]|.|1[N|-|0]|2|0[0|- [A|4]|- |N|N[N|N

=
N
w
B

Capacity
E.8. 200 PF oot = 0200

Main connecting voltage

3xAC 380V -15%..3x AC500V +10% .ccceeeeecunenenn =A4

Other design

N[ ] o 1T = NNNN DT000104v01_en tif
Fig. 8-19: Type code HNCO5
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Dimensions
HNCO05.1N-0100
32 137 =,32
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. . 8 - e % — °
[s2] o )
é::-; | ———]
® — = = —— o
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— 357 -

SCHNITT A-A DMO000251v01_nn.tif

Fig. 8-20: HNC05.1N-0100
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HNC05.1N-0150
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Fig. 8-21: HNC05.1N-0150
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HNCO05.1N-0200
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Fig. 8-22: HNC05.1N-0200
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Data
Crhase 1.3
V) _L
\ p—
- . T

Cesl1.3 —|/ = —_ Cen5.7 ——

Rgqg 1 Rem 2

b
-
—-1T3——

Rentiage 1.3

Rentace 4

DAQ0Q0527v01_nn tif

Fig. 8-23: HNCO5
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Cables, accessories, additional components

Mains capacitor | Capacitance C [uF] |Current | [A] + Connection Protection | Weight
HNCO05.1N-... |* Power P [W] class kg]

Resistance R [kQ]

0100 Cphasetz = 100 Iphase1-3 = 48 Phases: 1P20 tbd
Coaroundt-z = 40 lground1-3 = 15 Screw terminal, 25 mm?
Carounds = 20 lGrounda = 30 Ground:
Carounds 7 = 10 lorounds7 = 5 Bolt, M8x20
Rground1 = 0.001 PGrouna1 = 150
Rground2 = 0.001 PGroung2 = 100
Rpischarge1-3 = 1000 Pbischarge1-3 = 0.5
RDischarge4 =1000 PDischarge4 =0.5

0150 Chhaset.s = 150 lphaset.s = 70 Phases: IP20 tbd
Coaroundt-3 = 40 lGround1-3 = 15 Screw terminal, 50 mm?
Cérounas = 20 lGrounda = 30 Ground:
Carounds 7 = 10 lorounds.7 = 5 Bolt, M8x20
Rgroungr = 0.001 Pgroung1 = 150
Rground2 = 0.001 PGroung2 = 100
Rpischarge1-3 = 470 Poischarge1-3 = 0.5
Rpischarges = 1000 Pbischarges = 0.5

0200 Chphaset-3 = 200 lphaset-3 = 102 Phases: IP20 tbd
Coéround1-3 = 40 lgroungt-3 = 15 Screw terminal, 50 mm?
Carounas = 20 lGroungs = 30 Ground:
Cérounds.7 = 10 lGrounds-7 = 5 Bolt, M8x20
Rgroungt1 = 0.001 PGround1 = 150
Rgroung2 = 0.001 PGround2 = 100
Rpischarge1-3 = 470 Pbischarget1-3 = 0.5
Rpischarges = 1000 Pbischarges = 0.5

Tab. 8-31: HNCO5. 1R, data
Discharge time 20 minutes
Assignment to HMUOQ5

See chapter "Combining mains filter, mains choke, restrictor and capacitance
pack" on page 93.
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8.3.3 HNFO05 mains filter

Type code HNFO05

DOK-INDRV*-HXX05******-PR01-EN-P
Rexroth IndraDrive ML Drive systems with HMU05

[Type short description 1 2 g 4
1|2|3]4]5|6]7]8]|9|0|1|2|3|4|5|6|7|8|9|0|1[2|3|4|5[6[7(8[9[0[1[2[3[4[5]6]7|8[9]0
ExamplejdH[N|F[O[5]. [1[A[-|5]|0[O[N]|-|R[O[8|1|1]-|N]|-|A|4]|-|N|N|N|N
- C S | —— -4
Product
HNF e = HNF
Line
05 euirceerieeenenetsesesesssasaerenes =05
Design
1 =1
EMC area
Category C3 per DIN EN 61800-3......= A
Category C1 per DIN EN 61800-3......= B
Category C2 per DIN EN 61800-3...... =C

Extended frequency range per

EMC-ILA for production enviroment...= D

Leakage capacity
E.g. 500 nF = 500N
Supply system
Only for regenerating units =R
Nominal current
E.g 811A = 0811
Degree of protection
IPOO =N
Mains connecting voltage
3xAC 380V -15% ... 500 V + 10% = A4
3xAC 380V -15% ... 690 V + 10% = A5
Other design
None = NNNN DT0O00092v01_en tif
Fig. 8-24: Type code HNFO5
Dimensions
HNF05.1A-500N-R0250
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- 012
401 40+1 DM000213v01_nn.tif
Fig. 8-25: HNF05. 1A-500N-R0250
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HNF05.1A-500N-R0320, -R0400
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Fig. 8-26: HNFO05. 1A-500N-R0320, -R0400
HNF05.1A-500N-R0600
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Fig. 8-27: HNF05. 1A-500N-R0O600
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HNF05.1A-500N-R1000

DOK-INDRV*-HXX05******-PR01-EN-P
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4xM6x6 40
o014 PE M12 x 30 _
=i B d
9 FAd  FA @
| ©
2 & ) L2
- < - = [se)
| | 3 L0 W) )
H T I I
20 420:25 20 160 he
350 220+0.8
2
65 29021 65 %
5 5 !
r rf
© =1 i =
1oy Marking oyl ﬁ’l 3
1 [ (<0}
LINE | LOAD o
k] e =
& £ ¢
—— 212
5243 52+3 DMO000216v01_nn.tif
Fig. 8-28: HNF05. 1A-500N-R 1000
HNF05.1A-500N-R1600
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Fig. 8-29: HNF05. 1A-500N-R 1600

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01




DOK-INDRV*-HXX05******-PR01-EN-P
Rexroth IndraDrive ML Drive systems with HMUO05

Data

Assignment to HMUO5

Bosch Rexroth AG

185/277

Cables, accessories, additional components

HNF05.1A-| Nominal volt- Nominal Leakage | Resistance Weight
500N-R... age current current Q)] kg]
\7| (Al [mA]

0250 690/400, 250 <9057 63 15
0320| 50/60 Hz 320 67 21
0400 400
0600 600 52 22
1000 1000 33 28
1600 1600 22 34

1) With nominal voltage, 50 Hz

Tab. 8-32: HNFO05. 1A, data

See chapter "Combining mains filter, mains choke, restrictor and capacitance
pack" on page 93.
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8.3.4 HNLOS mains choke
Type code HNLO5S
L 1
Type short description 1l213lalslsl7l8l9l0l1]2]3
Example]H[N[L[O[5]|.|1|R[-|0|9|8|0
F - )
Product
HNL..overreerreeceeeeeenens = HNL
Line
05 i =05
Design
Lo e s sra e =1
Supply system
Only for regenerating units ................. =R
Nominal inductance

E.8. 980 HHuemvveeeeeeeeeeeeeseeeseeeseeesseseessenes = 0980

Additional option

Mains connecting voltage

Other design

3 X AC 380V -15% ... 500 V +10%..ccuirirrerrireiririnininnniisnsnessessessesanens =AM

DT000093v01_en.tif

Fig. 8-30:

Type code HNLOS
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Type plate

Bosch Rexroth AG 187/277

Cables, accessories, additional components

DG000056v01_de.FH11
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Fig. 8-31:

Word mark

Business facility number

CE label

Type designation (two lines, 20 characters each)
Part number

Change release

Production date (YYWww)

Certification label

Nominal voltage / frequency

Nominal current

Number of design specification

Nominal inductance

Temperature

Number and value of additional capacitors
Designation of origin

Approval number

Bar code (39 or 93)

Serial number

Company address

Type plate
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Dimensions
HNLO05.1R-0219-N0218

WasseranschluB
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Fig. 8-32: HNLO05.1R-0219-N0218
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HNL05.1R-0182-N0262
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Fig. 8-33: HNLO05.1R-0182-N0262
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HNL05.1R-0045-N0327

= W

5e)

+

©

N
Erdungs-
anschluss

M8

0 I = ~ J' @—‘ I Y )

- 920 ;|4 110 ‘|A\ 90 . 4x LL @ 12x20mm / | 110 +2 |
140 2

+5
174 -2

Auf der RUckseite 3x
Kupferkaschierte Spannlasche

Y

@11

DMO000240v01_nn.tif

Fig. 8-34: HNLO05. 1R-0045-N0327
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HNL05.1R-0135-N0327
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Fig. 8-36: HNLO05. 1R-0117-N0409
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Fig. 8-38: HNLO05. 1R-0130-N0514
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DOK-INDRV*-HXX05******-.PR01-EN-P

Rexroth IndraDrive ML Drive systems with HMU05

Data
Choke Inductance | Nominal cur- | Power dissipation | Protection | Max. ambient temperature Weight
HNLO5.1R-... [uH] rent W] class [°C] [kg]
(Al
0219-N0218 219 218 1662 IPOO 40 tbd
0182-N0262 182 262 1700 IPOO 40 tbd
0045-N0327 45 327 213 IPOO 40 25
0135-N0327 135 327 1931 IPOO 40 tbd
0054-N0409 54 409 315 IPOO 40 40
0117-N0409 117 409 2140 IP0O 40 83
0043-N0514 43 514 363 IPOO 40 48
0130-N0514 130 514 2694 IPOO 40 118
0050-N0652 50 652 513 IPOO 40 56
0113-N0652 113 652 3059 IPOO 40 tbd
0040-N0811 40 811 568 IPOO 40 90
0100-N0811 100 811 3340 IPOO 40 180
0040-N1019 40 1019 tbd IPOO 40 115
0094-N1019 94 1019 tbd IPOO 40 tbd
Tab. 8-33:  HNLO5.1R, data
Assignment to HMUO5

See chapter "Combining mains filter, mains choke, restrictor and capacitance
pack" on page 93.
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8.3.5 HMLO5 motor choke/balancing choke
Type code HMLO5

Type short description 1
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Example:]H

Product

Cooling mode, mounting style
Air, interNal..ccceeeececeeeeecreeeeereeeeeceeeenes =W

Choke class
dU/dt ChOKE.cueeeeeeeeeeeeeeeceee e =D

Nominal inductance
E.8. 980 PH...ueiiceereeeceeecee et cnecceee s = 980U

Additional option

Nominal current
E.8. 1002 Aottt st sreeceessneessae e e e e s sane s e assnaesanes =1002

Degree of protection

Voltage rating
B X AC D00 V.ueeeerernereesnerseneceeesressssesssssessssssssssssssessssssesssessssssessssssasssessns =500

Other design
111 Y= = NNNN DT000103v01_en.fif

Fig. 8-46: Type code HMLO5
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HMLO5 to HMUQ5 assignment

Balancing chokes are necessary if a higher output drive controller is formed
using multiple HMUs that can be connected in parallel. One balancing choke
per HMU motor output.

HMUO05.1N-... HMLO5.1W-...
F0120-0290-N-A4-D7-P__-NNNN tbd
F0140-0350-N-A4-D7-P__-NNNN tbd
F0170-0430-N-A4-D7-P__-NNNN tbd
F0220-0510-N-A4-D7-P__-NNNN tbd
F0270-0660-N-A4-D7-P__-NNNN tbd
F0340-0820-N-A4-D7-P__-NNNN D009U-N0616-N-500-NNNN
F0430-1040-N-A4-D7-P__-NNNN D007U-NO771-N-500-NNNN
F0540-1300-N-A4-D7-P__-NNNN D006U-N1002-N-500-NNNN
F0680-1690-N-A4-D7-P__-NNNN D004U-N1185-N-500-NNNN

Tab. 8-34: HMLO5 « HMUO5 assignment
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Dimensions
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Fig. 8-47: HMLO05. 1W-D009U-NO6 16-N-500-NNNN, dimensions
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Data

Description Unit Value
Relative uy % 0.8
Inductance puH 3x9
Working point 1 frequency Hz 400
Working point 1 nominal current A 546
Working point 2 frequency Hz 200
Working point 2 nominal current A 616
Voltage \% 3 x 500
Power dissipation w <300
Appliance class Class |
Protection class IPOO
Weight kg tbd

Tab. 8-35: HMLO5. 1W-D009U-NO616-N-500-NNNN, data
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Cables, accessories, additional components

8.3.6 HLLO5 DC bus choke
Type code HLLO5
Type short description 1 g o
yp P 1|2|3]4|5|6|7|8|9]0|1|2|3|4|5|6|7|8|9]0|1|2|3|4|5|6|7|8|9|0|1|2|3]4|5|6|7|8|9|0
Example:H[L|L|0|5]|.|1/W -[1]|0|M|0|-|S|0|7{2|0]|-|N|[-|D|7|-[0[1|U|5|- [N|N|N|N
3 C | F F
Product
[ o | PRt = HLL
Line
05 it =05
Design
L ettt saeeseeesn e e s =1
Cooling mode, Mounting style
Liquid cooliNg....cccceeereervuerereenceerscneeenen =F
Alr, internal.....cecceceeeeeeeccceeeeeeeeeceenns =W
Nominal inductance
E.8e 10 MHuueeeeeeeeeeeeeeeeeeeeeeeseeeeseeeeseseees = 10MO
Additional option
Current-compensated........ccceeeeerreeereerneeseseeeceeseseeesenns =S
Nominal current
E.8. 720 Attt e s ene e e s s nnnee e = 0720
Degree of protection
IPOO ettt s sesess s s s s e e s s nsnsasasesesesnnsas s aeaeaeneaeae s e aaanas =
DC bus nominal voltage
DC 750 V ittt srsesesesessssssnsssssssnssssssesesesssssssssasasasassssssssssssssessnes = D7
Leakage capacity N
g 1,5 HF cooeeeereeeeeeeeemeeeeeseeeeseseseesseesseessemsesmseseaseeseessensssessesssesese e ss e es e eemeseeen = 01U5 5
Other design g
NONIE ceveeeeeerecaes e eeseeeeeesas e eeetassesseseseeeaeasas s aeetasseseeseseeeasasssseentasaesseseseesasassssesetssesessesenen = NNNN £
Fig. 8-48: Type code HLLOS
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Sizing

An HLL DC bus choke is always necessary when the leakage capacitance of
the overall system incl. cable and motor capacitance is greater than 500 nF.
The DC bus choke is sized according to the DC bus current in each drive
train.
The lowest DC bus voltage Vpcmin that occurs is always used to determine
the DC bus current Ipc:
Ioc = Poc * Vocmin

HLL 750 VDC

Inverter Inverter Inverter Inverter
Power Supply
(Regenerating) E 'E 'E 'E
HLL 750 VDC
| | | |
+ + Inverter Inverter Inverter Inverter
EMC - Filter
(Class 3)
(TN)
DA000505v01_nn.des

Fig. 8-49: Overall system with HLL DC bus choke
= HLL is always necessary when IndraDrive M (HMS01, HMDO1)

components are connected to the DC bus.
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Dimensions
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Fig. 8-50: HLLOS. 1F-04M0-50202
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HLLO05.1F-04M0-S0243
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Fig. 8-51: HLLOS5. 1F-04M0-50243
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HLL05.1F-04M0-S0303
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HLLO05.1F-04M0-S0380
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Fig. 8-53: HLLOS5. 1F-04M0-S0380
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HLLO5.1F-04M0-S0475
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Fig. 8-54. HLLOS. 1F-04M0-S0475
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HLLO05.1F-04M0-S0603
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Fig. 8-55: HLLOS. 1F-04M0O-S0603
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HLLO05.1F-04M0-S0720
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Fig. 8-56: HLLOS5. 1F-04M0O-S0720
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Cables, accessories, additional components
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Cables, accessories, additional components

Data

Choke Inductance | Nominal | Power dissipation | Protection | Max. ambient temperature Weight

HLLO5.1F-04MO-... | [mH] current W] class [°C] kel

(Al
S0202 4 202 460 IPOO 40 tbd
S0243 4 243 476 IPOO 40 tbd
S0303 4 303 529 IPOO 40 25
S0380 4 380 646 IPOO 40 tbd
S0475 4 475 840 IPOO 40 40
S0603 4 603 1047 IPOO 40 83
S0720 4 720 1066 IPOO 40 48
S0942 4 942 tbd IPOO 40 118
Tab. 8-36: HLLOS5. 1F, data
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8.3.7 HLROS external braking resistor
Type code HLRO5

Type short description 1 2 9 c
1|2|3|4[5(6(7]|8]|9]|0]1(2]|3]|4|5|6(7(8|9]|0]|1|2(3|4]|5]|6|7(8/9|0]|1|2(3[4|5]|6|7|8[9]|0
Example]H|L|R|0|5|.[1/W-|5|4|K|O|-|N|O[5[R|4|-|A]|-[D|7]-|N|N|NN

— — wzzzZik | ™

Product

HLR ooereeeieeeeeeeeeeeeees = HLR

Line

05 ueeeeeeereenersnnecnensreeseeeseessennne =05

Design

Lot eeene =1

Cooling mode, mounting style

PN G 11 (=1 = | PO =W

Continuous output
E.8. B4 KW ettt eee s = 54K0

Additional option

1] TS =N
Resistance
E.8. 5,4 ONMu.ceeriiieeeectiiciecccetesne s seeessne s sesessneessesssneenns = 05R4

Degree of protection

Dc bus nominal voltage

DC 750 V e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeseseseseseeeessesesesssssesssessesssssssessesasssssasans = D7
Other design
N1 T = NNNN DT000094v01_en.tif

Fig. 8-58: Type code HLRO5
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Cables, accessories, additional components

Dimensions
B
B 8
+ -
()
Klemmen/terminals A A
Kabeleinfiihrungs- | | L_ |
leiste (ungebohrt)/
bar for cable
inlets (undrilled) H
Lochblech/perforated A
steel sheet :
ol |
= ’ o
(o)
m
I I
. A
DM000222v01_nn.tif I
Fig. 8-59: Dimensions in mm
HLRO5.1W-... A B Cc
54K0-N0O5R4-A-D7-NNNN 970 995 960
Tab. 8-37: HLRO5. 1W, dimensions
Data
Braking resistor Continuous power Resistance Energy absorption Weight
HLRO5.1W-... [kW] [Q] [kWs] kgl
54K0-N0O5R4-A-D7-NNNN 54 5.4 <6500 126
Tab. 8-38: HLRO5.1W, data

Installation

®  Mounting position: upright on flat surfaces
Do not mount on walls

e  Keep min. 200 mm distance from adjacent parts and walls

®  Ensure unhindered entry of cooling air

° Do not mount below fire alarm sensors

° Do not mount near flammable materials

Surface temperatures can reach 200°C

. Cable:
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- Minimum cross section: 26 mm?
— Length: <100 m

—  Keep feeder and return cables as close together as possible or
twist together

—  Place cables away from signal and data lines

— Place so they are protected against short-circuiting and ground
faults
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HLTO5 brake controller

Type code HLTO05

Bosch Rexroth AG
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Cables, accessories, additional components

Type short description

'—L
N
w
s

=

W

Example]H|L|T|0O

N o1 |on

N
N=[oc~

Product

Cooling mode, Mounting style

Air COOlING .evevieeeciieeeceee e,

Continuous output

TR L A

Degree of protection

DC bus nominal voltage

DC 750 Vet = D7

Other design

DTO00095v01_en tif

Type code HLTO5

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01



222/277 Bosch Rexroth AG DOK-INDRV*-HXX05******-PR01-EN-P
Rexroth IndraDrive ML Drive systems with HMUO05

Cables, accessories, additional components

Dimensions

HLTO5, dimensional drawing
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Fig. 8-61: HLTO05, dimensional drawing
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Cables, accessories, additional components

HLTO5 with mounting plate (400 mm), dimensional drawing
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M10x25 Tightening torque = 40 Nm

Fig. 8-62: HLTO05 with HASO03. 1-006 mounting plate for height leveling and depth
leveling to 400 mm depth, dimensional drawing
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Cables, accessories, additional components

HLTO5 with mounting plate (440 mm), dimensional drawing
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M10x25 Tightening torque = 40 Nm

Fig. 8-63: HLTO05 with HASO03. 1-007 mounting plate for height leveling and depth
leveling to 440 mm depth, dimensional drawing
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Cables, accessories, additional components

Data

Description Symbol Unit Value
Continuous power Pgp kW 105
Short time power (60 s) Pgk kW 145
Peak power (2 s) Pgs kW 205
Balancing factor for Pgp (for parallel operation on common DC bus) f 0.95
Min. braking transistor switch-on threshold VHLT on_min \% 820
Max. braking transistor switch-on threshold VHLT On_max \% 850
Workload-based delay of braking transistor switch-on threshold VuLT ond Vv 30
Emergency comparator switch-on voltage VEmg \% 890
Max. input voltage Vinax \% 900
Continuous current for DC connection points lnom A 200
Power dissipation (full load) Pbiss_max w 600
Power dissipation (standby) Pbiss_min W 20
Control voltage input Vs \Y, 24
Control voltage input current In3 mA 300
Weight m kg 7.5

Tab. 8-39: HLTO5. 1TW-105K-N-D7-NNNN, data
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Connection diagram

DC Bus

XD02a: L+ H LT

XDO02b: L-

XD10: 24V
XD10: OV

24v

XG1a
XG1b

IndraBus

24V XG31:1 24V
XG31:2 Reset
XG31:3 Reset
XG31:4 Bb
XG31:5 Bb
XG31:6 Warn
XG31:7 Warn

XG31:8 0OV

Reset

XG33:1 24V
Lo — ) XG33:2 ZKS1
_______________ XG33:3 ZKS2
XG33:4 0V

XE01 D

XG3:1
XG3:2

XDda  XD4b
[-1[= ll

DA000506v01_nn.des

I

il
il

Fig. 8-64: HLTO05 connection diagram
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Cables, accessories, additional components

Connection points

Overview
A7 \ |° -?—_‘
EIEIS; e===2k:
XD02Z — =71 = | & 05500 _|D
I = e5800.®) 0=acs
B e ===
T 1 CODDOONOS
ouoss0Aaca
O08820003
BEBLNW:E=]
O0DGDORGE
@038
P P Ao
|
XD02 —_|
%\\‘\ i
o Eg
XG31 | E
®
XG33 \\E ) XD10 \S
zg :vdy XE01 \\ d
g oy ©©
XG3
Xt —L —a O 5
XD10 XDt — 02 Forpaans
——IBoa* g 5 =
2 O00s8EE8800
XD4b \’ODDQQDODD
UODOLBBSY0)
U0 D
Ba— OXMO QMO
XEO1 -.-: Sa=I=l
s o0 8856000006
xes Ui C OO
XD4a \/\/
XD4b DG000564v01_nn.des
XD02 DC bus (L+, L-)
XD4a Braking reS|stor
XD4b Braking resistor
XD10 Control voltage (0 V, 24 V)
XEO1 Equipment grounding conductor
XG1 IndraBus
XG3 Braking resistor over-temperature signal contact (N/C contact)
XG31 Signal contact (ready, warning) and reset input for resetting
error messages
XG33 DC bus short-circuit function
Fig. 8-65: HLTO05 connection points
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XEO01, equipment grounding conductor connection point

A WARNING Fatal electric shock from live parts with more

than 50 V.

Connect the equipment grounding conductor to the equipment grounding
system of the control cabinet.

Check the continuity of the equipment grounding conductors from the mains
connection to the connected motors.

Iy

Equipment grounding conductor: material and cross section

Use the same metal (e.g., copper) for the equipment grounding
conductor as for the outer conductors.

Make sure the lines for the connections from the device's equip-
ment grounding conductor to the equipment grounding conductor
system in the control cabinet are large enough.

For outer conductors with a cross section greater than 16 mm?,
you can reduce the cross section of the equipment grounding
connection according to the table "Equipment grounding conduc-

tor cross section".

Cross-sectional area A of outer conduc-

Minimum cross-sectional area Apg of

tors equipment grounding connection
A <16 mm? A
16 mm? < A < 35 mm? 16
35mm2<A A/l2
Tab. 8-40: Equipment grounding conductor cross section
View ID Function
@ @ Connection to equipment grounding system
Screw connection Unit Min. Max.
Screw M6x25
Tightening torque Nm 9.5 10.5
Tab. 8-41: Equipment grounding conductor connection point
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XD02, DC bus

Function, pin assignment  The DC bus is connected through the connection point XD02.

A WARNING Fatal electric shock from live parts with more

Bosch Rexroth AG

Cables, accessories, additional components

than 50 V.

Before working on live parts: De-energize system and secure power switch

against unintentional or unauthorized reconnection.

Wait at least 30 minutes after switching off the supply voltages to allow dis-
charging before accessing the device.

Make sure voltage has fallen below 50 V before touching live parts.
Secure the DC bus connections against being touched.

View Connec- Signal name Function
tion
> XD02a L+ Plus pole DC bus voltage
XD02b L- Minus pole DC bus voltage
DG000570v01_nn.tif
Tab. 8-42: XD02, DC bus
Mechanical data
Screw connection Unit Min. Max.
Connection cable mm? 85 95
AWG 3/0 4/0
Stripped length mm
Tightening torque (M8) Nm 15 20
Tab. 8-43: Mechanical data

LSA Control S.L. www.lsa-control.com comercial@Isa-control.com (+34) 960 62 43 01
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Electrical data

DOK-INDRV*-HXX05******-.PR01-EN-P

Rexroth IndraDrive ML Drive systems with HMU05

Unit Min. Max.

Nominal voltage as per UL 1059 \Y, - 600

Nominal current as per UL 1059 A - 230
Tab. 8-44: Electrical data
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Function, pin assignment

XDO04, braking resistor

Cables, accessories, additional components

Bosch Rexroth AG

Braking resistors are connected to the connection point XD04.

View Connec- Signal name Function
tion
XD04a E Braking resistor
XD04b E Braking resistor

Tab. 8-45:

XDO04, braking resistor

Mechanical data

Screw connection Unit Min. Max.
Connection cable mm2 10 50
AWG 6 1/0
Stripped length mm
Tightening torque (M6) Nm 4 8
Tab. 8-46: Mechanical data
Electrical data
Unit Min. Max.
Nominal voltage as per UL 1059 \% - 600
Nominal current as per UL 1059 A - 145
Tab. 8-47: Electrical data

LSA Control S.L. www.lsa-control.com comercial@Isa-control.com (+34) 960 62 43 01
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Cables, accessories, additional components

XD10, 24 V supply (control voltage)

Function, pin assignment  The 24 V supply is applied externally via connection point X10.

View Connec- Signal name Function
tion
@Eﬁ”@ 24V +24 'V Power supply
Oo o0 i
ov oV Reference potential for pow-
oV er supply

Tab. 8-48:  XD10, 24 V supply
Mechanical data

Screw connection at connector Unit Min. Max.
Connection cable mm? 1 10
Solid wire

Connection cable mm? 1 6
Stranded wire without ferrule AWG 16 10
Connection cable mm?2 1 4
Stranded wire with ferrule

Stripped length mm 10

Tab. 8-49: Mechanical data
Electrical data

Unit Min. Max.
Voltage \Y, - 60
Current A - 1

Tab. 8-50: Electrical data
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Cables, accessories, additional components

XG1, IndraBus

View Connec- Function
tion

XG1a Connects parallel components through a ribbon cable.

XG1b J Output for quickly reporting critical errors to other devi-
ces

o Input for detecting critical errors from other devices

o Blocking and releasing DC bus short-circuit by a brake
resistance unit

o Reporting DC bus availability

Cable

L Unshielded length: <3 m
Cable designation: RKB0036

J Shielded length: < 100 m
Cable designation: RKB0035

Tab. 8-51: XG1, IndraBus
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XG3, braking resistor over-temperature signal contact

Pin assignment

View Connec- /0 Function

tion (N/C contact)
®% 1 A Relay contact supply voltage
O 2 E Digital input of relay contact

Tab. 8-52: XG3, braking resistor signal contact
Mechanical data

Spring terminal (connector) Unit Min. Max.
Connection cable mm? 0.2 1.5

Stranded wire without ferrule AWG 24 16

Connection cable mm? 0.25 0.75
Stranded wire with ferrule

Stripped length mm 10

7ab. 8-53: Mechanical data
Electrical data

Unit Min. Max.
Digital outputs - Digital outputs correspond to IEC 61131-2 Type 1
Switching voltage \Y, 24 -6%
Output current mA 500
Energy absorption capacity mJ 700
Overload protection - Short circuit protection
Ready and warning contact - Digital inputs correspond to IEC 61131-2 Type 1
Switching voltage Vpe 30
Continuous current A 1
Switching current A 5
Load current mA 10
Switching cycles - 3x 105

Tab. 8-54: Electrical data
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Cables, accessories, additional components

XG31, signal contact (ready, warning) and reset input
Pin assignment

View Connec- /O Function
tion
o 1 E Supply voltage for inputs/outputs
Ol
%= 2 E Reset input to reset error messages
8; 3 - n. c.
OL]
OL] 4 A Isolated ready contact (N/O)
5
6 A Isolated warning contact (N/C)
7
8 E Reference potential for supply voltage

Tab. 8-55: XG31, messages
Mechanical data

Spring terminal (connector) Unit Min. Max.
Connection cable mm?2 0.2 1.5
Stranded wire without ferrule AWG 24 16
Connection cable mm? 0.25 0.75
Stranded wire with ferrule

Stripped length mm 10

7Tab. 8-56: Mechanical data
Electrical data

Unit Min. Max.
Digital outputs - Digital outputs correspond to IEC 61131-2 Type 1
Switching voltage \Y, 24 6%
Output current mA 500
Energy absorption capacity mJ 700
Overload protection - Short circuit protection
Ready and warning contact - Digital inputs correspond to IEC 61131-2 Type 1
Switching voltage Vpe 30
Continuous current A 1
Switching current A 5
Load current mA 10
Switching cycles - 3x 105

Tab. 8-57: Electrical data
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XG33, DC bus short-circuit

DOK-INDRV*-HXX05******-PR01-EN-P
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View Connec- /0 Function
tion
@ 1 A DC bus short-circuit input supply voltage
%% 2 DC bus short-circuit 1 — positive connection for
Ol controlling DC bus short-circuit function
3 E DC bus short-circuit 2 — negative connection for
controlling DC bus short-circuit function
4 A Reference potential for supply voltage
Tab. 8-58: Function, pin assignment
= The DC bus short-circuit function requires a 24 V control voltage.

In the event of a control voltage failure, the DC bus will not dis-
charge automatically.

Mechanical data

Spring terminal (connector) Unit Min. Max.
Connection cable mm? 0.2 1.5
Stranded wire without ferrule AWG 24 16
Connection cable mm? 0.25 0.75
Stranded wire with ferrule
Stripped length mm 10

Tab. 8-59: Mechanical data

Electrical data

Unit Min. Max.

Digital Inputs - Digital inputs correspond to IEC 61131-2 Type 1
Supply outputs -
Total output current mA 300

Tab. 8-60: Electrical data

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01



DOK-INDRV*-HXX05******-PR01-EN-P
Rexroth IndraDrive ML Drive systems with HMUO05

Display elements

Bosch Rexroth AG

237277

Cables, accessories, additional components

PF55 @ 24V
PF56 @ Ready
PF57 (O Braking
PF58 @ Error

DG000568v01_nn.des

Fig. 8-66: LEDs on HLT05
LED Color/status Meaning
PF55 *_ Green |24 V power supply applied
O Off 24 V power supply <19.2 V
PF56 *_ Green Ready
O Off Not ready
PF57 o Yellow |Active
@ Off Inactive
PF58 *_ Red Error
. Flashing | Warning
red
@ Off No error, no warning

Tab. 8-61: HLTO5 LED displays

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01



238/277 Bosch Rexroth AG DOK-INDRV*-HXX05******-PR01-EN-P
Rexroth IndraDrive ML Drive systems with HMU05

Cables, accessories, additional components

8.3.9 HAHO1 heat exchanger
Type code HAHO1

Type short description
Example:H[A[H|0|1].

-
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No|w
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o
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01 [Product
Heat exchanger. = HAH

WHOW rate primary circuit?
20 [er/MINULE «.eeeeeeeeeceeeeceee e e canees = 0020
B0 IEEI/MINUEE cocecrreeeeeeeieceerreee e eececenreeeeeesannne = 0060
90 [ItEr/MINULE «.eeveeeeeeeeeeceere e e eessse e eeannes = 0090
180 EI/MINULE c.veeeeeeeeeeceieccceteeeceeeceeeeesssneee s eeeeaens = 0180

@Pressure primary circuit

WOther design
(070101 i7={01 2= 11 T] o i PSRRI = 0001

Note:

Y Locking Cooling power with Flow rate primary circuit done:
Cooling power “08K2” only available with Flow rate primary circuit “0020”
Cooling power “022K” only available with Flow rate primary circuit “0060”
Cooling power “035K” only available with Flow rate primary circuit “0090”
Cooling power “060K” only available with Flow rate primary circuit “0180” DTO00119v01_en.tif

Fig. 8-67: Type code HAHO1
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Cables, accessories, additional components

Water-water heat exchanger

HAHO01.1-WWO08K2 ... 035K HAHO01.1-WWO060K No.
Heat exchanger

3-way valve

Primary circuit, output

PN =

Primary circuit, input

r T
oy

&

=1

4

,‘%;/

4 DG000579v01 _nn.tif

"\

| DG000580v01_nn. tif

4

Tab. 8-62: HAHO1 water-water heat exchanger
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Data
HAHO01.1-WW...

Description Unit 08K2 022K 035K 060K
Continuous power dissipation at pri- kW 8 22 35 60
mary supply temperature of 40°C

Max. flow rate (secondary circuit) at I/min 20 60 90 180
1.5 bar

Max. flow rate (primary circuit) I/min 40 100 150 300
Max. supply water temperature (sec- °C 50

ondary circuit)

Max. return water temperature (sec- °C 60

ondary circuit)

Max. operating pressure (primary cir- bar 5

cuit)

Max. operating pressure (secondary bar 5

circuit)

Coolant (secondary circuit) 75% water/25% glycol

(e.g., Antifrogen)

Max. supply water temperature (pri- °C 50

mary circuit)

Protection class P21

Ambient temperature °C 51040

Service life of pump h = 30000

Supply voltage for pump V, Hz 400V, 50 to 60 Hz

Power dissipation kW 0.55 0.75 15 2.2
Materials used in secondary circuit Aluminum, stainless steel, plastic

Materials used in primary circuit Stainless steel

Leakage test pressure (primary and bar 10

secondary circuit)

Reservoir | 2

Tank | 10

Connection G1", female G1-1/2", female
Weight kg 85 90 150
Dimensions mm 512x592x1258 512x592%x1685

WxDxH
Tab. 8-63: HAHO1, data
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9
9.1

Environmental protection and disposal

Environmental protection and disposal

Environmental protection

Production processes

No release of hazardous substan-

9.2

ces

Significant components

Disposal

Return of products

Packaging

Batteries and accumulators

Recycling

The products are made with energy- and resource-optimized production pro-
cesses which allow re-using and recycling the resulting waste. We regularly
try to replace pollutant-loaded raw materials and supplies by more environ-
ment-friendly alternatives.

Our products do not contain any hazardous substances which may be re-
leased in the case of appropriate use. Normally, our products will not have
any negativ influences on the environment.

Basically, our products contain the following components:

Electronic devices Motors

« steel * steel

* aluminum ¢ aluminum

* copper * copper

* synthetic materials * brass

* electronic components and modules * magnetic materials

« electronic components and modules

Our products can be returned to our premises free of charge for disposal. It is
a precondition, however, that the products are free of oil, grease or other dirt.

Furthermore, the products returned for disposal must not contain any undue
foreign material or foreign components.

Send the products "free domicile” to the following address:

Bosch Rexroth AG

Electric Drives and Controls
Buergermeister-Dr.-Nebel-Strasse 2
97816 Lohr am Main, Germany

The packaging materials consist of cardboard, wood and polystyrene. These
materials can be recycled anywhere without any problem.

For ecological reasons, please refrain from returning the empty packages to
us.

Batteries and accumulators can be labeled with this symbol.

The symbol indicating "separate collection" for all batteries and accu-
mulators is the crossed-out wheeled bin.

The end user within the EU is legally obligated to return used batteries. Out-
side the validity of the EU Directive 2006/66/EC keep the stipulated direc-
tives.

Used batteries can contain hazardous substances, which can harm the envi-
ronment or the people’s health when they are improper stored or disposed of.

After use, the batteries or accumulators contained in Rexroth products have
to be properly disposed of according to the country-specific collection.

Most of the products can be recycled due to their high content of metal. In
order to recycle the metal in the best possible way, the products must be dis-
assembled into individual modules.
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Environmental protection and disposal

Metals contained in electric and electronic modules can also be recycled by
means of special separation processes.

Products made of plastics can contain flame retardants. These plastic parts
are labeled according to EN ISO 1043. They have to be recycled separately
or disposed of according to the valid legal requirements.
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Service and support

10 Service and support

Service Germany

Service worldwide

Preparing information

Our worldwide service network provides an optimized and efficient support.
Our experts offer you advice and assistance should you have any queries.
You can contact us 24/7.

Our technology-oriented Competence Center in Lohr, Germany, is responsi-
ble for all your service-related queries for electric drive and controls.

Contact the Service Hotline and Service Helpdesk under:

Phone: +49 9352 40 5060
Fax: +49 9352 18 4941
E-mail: service.svc@boschrexroth.de

Internet:  http://www.boschrexroth.com/

Additional information on service, repair (e.g. delivery addresses) and training
can be found on our internet sites.

Outside Germany, please contact your local service office first. For hotline
numbers, refer to the sales office addresses on the internet.

To be able to help you more quickly and efficiently, please have the following
information ready:

®  Detailed description of malfunction and circumstances

e  Type plate specifications of the affected products, in particular type co-
des and serial numbers

®  Your contact data (phone and fax number as well as your e-mail ad-
dress)
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11 Appendix

Appendix

11.1 Dimensioning the line cross sections and fuses

Dimensioning the line cross sections and fuses in the supply feeder
and branches to the drive system:

1.

Determine current in supply feeder of drive system and correct it with
correction factors for ambient temperature and bundling.

(In the technical data of the components in section "Data for Mains Volt-
age Supply", you can find standardized data for connection cross sec-
tion and mains circuit breaker at operation under rated conditions.)

Determine country of use ("international except for USA/Canada" or
"USA/Canada")

Determine installation type (e.g. B1 or B2)

In table row "Current 1", select value immediately above the value deter-
mined in the first step

In table row "Nominal current fuse", read corresponding fuse

In table row "Cross section A ...", read corresponding required cross
section

Country of use: International except for USA/Canada

Current | Nominal current fuse Cross section A
for installation type B1

A A mm?

1.6 2 1,5

3.3 4 Minimum cross section acc. to

EN 60204-1:20086, table 5
50 6 (Main circuits; outside of hous-
8.6 10 ings; permanently installed; sin-
10.3 16 gle-core Iin.es; stranded wire de-
sign class 2)

13.5 16
18.3 20 25

22 25 4

28 32 6

31 40 6

35 40 10

44 50 10

59 63 16

77 80 25

96 100 35

117 125 50

149 160 70

180 200 95
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Appendix
Country of use: International except for USA/Canada
Current | Nominal current fuse Cross section A
for installation type B1

A A mm?
208 250 120
227 250 150
257 315 185
301 355 240
342 400 300

Tab. 11-1: Line Cross Sections and Fuses, B1 According to EN 60204-1:2006,
Table 6, as of 150mm? DIN IEC 60364-5-52:2004, Table B.52-4

Country of use: International except for USA/Canada
Current | Nominal current fuse Cross section A
for installation type B2

A A mm?

1.6 2 0,75

3.3 4 Minimum cross section acc. to

EN 60204-1:2006, table 5
50 6 (Main circuits; outside of hous-
8.5 10 ings; permanently installed; mul-
ti-core lines)

10.1 16 1.0
13.1 16 1.5
17.4 20 25

23 25 4

28 32 6

30 40 6

35 40 10

40 50 10

54 63 16

70 80 25

86 100 35

103 125 50

130 160 70

156 200 95

179 200 120

195 224 150

221 250 185
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Country of use: International except for USA/Canada
Current | Nominal current fuse Cross section A
for installation type B2
A A mm?
258 315 240
294 355 300

Tab. 11-2: Line cross sections and fuses, B2 according fo EN 60204-1.2006, ta-
ble 6, as of 150mm? DIN IEC 60364-5-52:2004, table B.52-4
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Country of use: International except for USA/Canada
Current | Nominal current fuse Cross section A
for installation type E

A A mm?

1.6 2 0,75

3.3 4 Minimum cross section acc. to

EN 60204-1:2006, table 5

50 6 (outside of housings; perma-
8.3 10 nently installed; multi-core lines)
10.4 16
12.4 16 1
16.1 20 1.5

22 25 25

28 32 4

30 40 4

37 40 6

44 50 10

52 63 10

70 80 16

88 100 25

110 125 35

133 160 50

171 200 70

207 250 95

240 315 120

277 355 150

316 400 185

374 425 240

432 500 300

Tab. 11-3: Line cross sections and fuses, E according fo EN 60204-1.:2006, table
6, as of 150mm? DIN IEC 60364-5-52:2004, table B.52-10
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Country of use: USA/Canada
Current | Nominal current fuse Cross section A
A A AWG
1.6 2 14
Minimum cross section acc. to
UL 508 A:2007, chapter 29.6

3.3 4 14

5.0 6 14

8.3 10 14

13 15 14

15 20 14

20 25 12

30 40 10

50 70 8

65 80 6

85 100 4

100 110 3

115 125 2

130 150 1

150 175 1/0

175 200 2/0

200 225 3/0

230 250 4/0

255 300 250 kemil

285 300 300 kemil

310 350 350 kemil

335 350 400 kemil

380 400 500 kemil

420 450 600 kemil

Tab. 11-4. Line cross sections and fuses according fo UL508A:2007, table 28. 1
Dimensioning variables of the lable values
1. Ambient temperature T, of routed lines < 40 °C

2. Temperature T, at conductor at nominal current: 90 °C for UL-listed
lines (USA/Canada) or 70 °C for PVC lines

3. The nominal current of the fuse is approx. 10-20% above the nominal
current Iy of the converter/supply unit or the determined current of the

drive system.
4. Installation types:
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®  B1in accordance with IEC 60364-5-52, e.g. stranded wires routed
in cable duct
e B2 in accordance with IEC 60364-5-52, e.g. multi-core line routed
in cable duct

e E in accordance with EN 60204-1, e.g. multi-core line routed on
open cable tray

® In accordance with NFPA 79 (external wiring), UL508A (internal
wiring), NEC, NFPA 70:

- 1 cable with 3 conductors, 1 neutral conductor and 1 equip-
ment grounding conductor

—  Routed in pipe on the wall

Internal wiring: Routing inside of control cabinet or inside of devi-
ces

External wiring: Routing outside of control cabinet

Field wiring: Data of cross sections of terminal connectors wired by
the user (in the field)

5. Recommendation for design of the fuses:
e International except for USA/Canada:

—  Fuse-link in accordance with IEC 60269-1, characteristic gG
(fuses)

—  Circuit breakers in accordance with IEC 60898-1/2, type B or
Cc

- Circuit breakers in accordance with IEC 60947-2/6-2
° USA / Canada:
- Class J; 600 V

= Correction factors

For deviating dimensioning variables, the corresponding stand-
ards specify correction factors.

Below you can find the correction factors for ambient temperature
and numbers of routed lines and circuits. If necessary, multiply
the determined current in the supply feeder with these factors.

Correction factor ambient temperature

Ambient temperature T,/ °C 30 35 40 45 50 55 60
Correction factor according to 087 1093|100 | 11 |1.22|1.41|1.73
EN 60204-1:2006, table D.1

Correction factor according to 0.88 ({094 {100 | 1.1 | 1.18 | 1.32 | 1.52
NFPA 79:2007, table 12.5.5(a)

Tab. 11-5: Correction factor ambient temperature in accordance with EN
60204-1:2006 and NFPA 79:2007
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Correction factor for bundling of lines (installation methods B2 and E) and cir-
cuits (installation method B1")

Number of lines 1 2 3 4 5

Correction factor according to 1 1,25 1,43 1,54 1,67
EN 60204-1:2006, table D.2

Correction factor according to 1 1,25
NFPA 79:2007, table 12.5.5(b)

1)

Tab. 11-6:

Three single cores (L1, L2, L3) for mains supply of a device are
to be considered as one circuit.

Correction factor for bundling of lines and circuits in accordance with
EN 60204-1:2006 and NFPA 79:2007

B1

B2

¥

]

@ o &
o @ o &
leeas

B1

B2

Fig. 11-1:

Conductor in installation pipes and in installation channels to
be opened

Cables or lines in installation pipes and in installation channels
to be opened

Cables or lines on walls

Cables or lines on open cable trays.

Installation methods (compare IEC 60364-5-52; VDE0298-7; EN
60204-1)
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11.2 DC bus fuses

If lower output drive components (e.g., IndraDrive M or IndraDrive C) are also
connected to the DC bus, the cross section must be tapered.

For IndraDrive C/M series drive components, sizes between 110 and 350 A
can be connected with a maximum DC bus cable length of 2 m without DC
bus fuses.

For drive components lower than 110 A or a DC bus cable length over 2 m,
DC bus fuses should be installed.

LSA Control S.L. www.lsa-control.com comercial@lsa-control.com (+34) 960 62 43 01



DOK-INDRV*-HXX05******-PR01-EN-P Bosch Rexroth AG 253/277
Rexroth IndraDrive ML Drive systems with HMUO05

Appendix

11.3 Determining leakage capacitance

The capacitances that generate "leakage currents" against ground at the in-
verter outputs are referred to as leakage capacitance C,,. The authoritative
values for the total value of leakage capacitance C,, 4 are:

e  Capacitances of output filters

e  Capacitances of power cables (capacitance per unit length against
shield and ground wire)

®  Capacitances of motors (winding capacitance against housing)

Leakage capacitance consists of the power cable and motor values for all in-
dividual drives operated on the mains filter.

Calculation:

Cah_q:':ah_l'l.l'bg"'cah_Kg
Cab_g Total value of leakage capacitance
Cab_mg Total value of leakage capacitance of motor
Cab_kg Total value of leakage capacitance of cable
Fig. 11-2: Total leakage capacitance

The total capacitance Cy, v is the sum of the capacitances of the individual
motors. See motor documentation for these capacitances.

Cab mig = Cab{l‘lﬂutnr_‘ij + Cab.:m-:t-:.r_zj. et Cah.:ru'.:.mr_n].
Cab(motor) Leakage capacitance of a motor
Fig. 11-3: Total leakage capacitance of motor
Cab kg = Cv_kopwn ¥ o ¥ Sy knp ke ¥ ke -+ Ty _kup kg ¥ lkn
Cy kiyp Capacitance per unit length of cables
Cab kg Total leakage capacitance of cables
Fig. 11-4: Total leakage capacitance of cables

The total capacitance C,, g is the sum of capacitances of the individual pow-
er cables. See the technical data for the power cables for these capacitan-
ces.
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11.4 Leakage capacitances

11.4.1 Power cable leakage capacitances

The "RKL" series power cables (bulk cables) from Rexroth have the following
capacitances per unit length. The values refer to the sum of the individual ca-
pacitances of power cores 1, 2 and 3 against the overall shield.

See also Rexroth Connection cables - bulk cables data sheet.

Excerpt of data sheet on bulk cables

Type Power core cross section Leakage capacitance
mm?2 Crce
nF/m

INK0653 1.0 0.6

INK0650 1.5 0.8

INK0602 25 0.7

INK0603 4.0 0.8

INK0604 6.0 0.8

INK0605 10.0 1.0

INK0606 16.0 1.2

INK0607 25.0 1.1

INK0667 35.0 1.2

INK0668 50.0 1.3

Last modification: Nov. 8, 2007

Tab. 11-7: INK - technical data (excerpt)

Excerpt of data sheet on bulk cables

Type Power core cross section Leakage capacitance

Cv ktyp
mm? nF/m

REHO0800 25 0.2
Tab. 11-8: REH - technical data (excerpt)
= The rough calculation with the following values is allowed:

e  Cross section 1to 6 mm?2 1 nF/m
e  Cross section 10 to 50 mm?: 1.2 nF/m
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HMUO5.1N-... F0140 F0170 F0220 F0270 F0340 F0430 F0540 F0680
THD [%] 2.9 2.2 1.2 1.1 1.9 4.3 4.9 4.6

Tab. 11-9: THD
The indicated THD values apply for the following conditions:

System impedance Chopper frequency Output frequency Operation

42 yH 4.2 kHz 100 Hz Operation with nominal current at 400 V/50 Hz
X/IR=10
at RSC > 74

Tab. 11-10: Condltions of THD values
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11.6 Liquid cooling
11.6.1  Sizing liquid cooling

Calculation criteria

Flow rate

Calculating the required flow rate

Physical data

The figure below shows the fundamental physical data of a liquid-cooled
drive component.

Q  Tq,p1 pd. S T2 P2

1y
'®

DF000355v02_nn.FH11

Q Flow rate
AT =T,-T, Temperature increase
Ap =p,-p; Pressure decrease

P, Power dissipation to be discharged
Fig. 11-5: Physical data
Flow rate

Coolant flows through liquid-cooled components. The flow rate Q indicates
how much coolant volume AV per time interval At flows through the compo-
nent.

oz AV
At

Q Flow rate in I/min

AV Coolant volume in |

At Time interval in minutes in which AV flows

Fig. 11-6: Flow rate

If the power dissipation P,, and the coolant are known, the required flow
rate Q can be calculated with a selected coolant temperature increase AT.

The required flow rate Q can be calculated from the physical data of the com-
ponent being cooled.
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Calculating pressure decrease

Appendix
_ P, x60
AT=pxc
Py Power dissipation to be discharged in kW
AT Temperature rise of coolant in K
o] Density of coolant in kg/l
c Specific thermal capacity of coolant in kd/kgK

Fig. 11-7: Calculating the flow rafe

The flow rates are indicated in the technical data of the liquid-cooled compo-
nents (referring to a fixed temperature increase of the coolant water). For any
other temperature increase, calculate the flow rate using the above formula.

Pressure decrease

The coolant flow in a drive component is subject to changes in volume and
direction. This results in losses in the drive components due to friction and
change of direction. These losses cause the pressure decrease Ap.

The flow diagram shows how the pressure decrease Ap depends on the flow
rate Q of a specific component.

Flow diagram

A
Ap
AD b e e e
pQmin |
|
|
|
|
|
Qmin Q
DF000364v01_nn.FH11
Ap Pressure decrease
Apamin Pressure decrease for Qi
Q Flow rate
Quin Min. required flow rate (see technical data for each component)
Fig. 11-8: Flow diagram

All other parts of the cooling system through which the coolant flows (tubes,
valves, etc.) also cause pressure decreases.

The pressure decrease Ap in liquid-cooled drive components is indicated in
the technical data of each drive component. It refers to the indicated flow rate
of the coolant water. These pressure decrease values only refer to drive com-
ponents from Rexroth. The pressure decrease caused by equipment connec-
ted by the customer, such as screw connections, connecting bends, hose
nozzles, etc., must be added to the pressure decrease of the drive compo-
nent.

The flow rate-based pressure decrease can be calculated with the following
formula:
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Ap=K, xQ'
Ap Pressure decrease
Kap Constant (see technical data for each component)
Q Flow rate in I/min
Fig. 11-9: Pressure decrease vs. flow rate
Sizing aids

The following sizing aids are based on a cooling system with four motors con-
nected in parallel.

¢

DA000291v01_nn.FH11

Liquid-cooled motor

Main distributor of cooling liquid

Cooling device (cooling or refrigerating unit)
Heat dissipation

Higher-level cooling medium

Fig. 11-10: Arrangement with liquid-cooled motors

AL WN =
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Liquid cooling circuit diagram

Apltg ApArm

] B ) { C |

zQ
—

1Q4 e 1Q3 1Qq

;fw ApDr1 ;fw ApDr2 }€'¢ ApDr3 ;€'¢ ApDr4

lj | ApLtg1 D | ApLtg2 m | ApLtg3 D | AplLtgd Apz

) P [EPH Apch2 EP\A Apch3 [’]P\A Apch4 |
S —— S IS i

i DF000373v01_nn.fh11

A Cooling device

A1 Coolant container

A2 Coolant pump

A3 Heat exchanger

B Coolant lines

C Fittings

D Drive components being cooled

E Heat transfer

F Higher-level cooling medium

Q Flow rate

Ap Pressure decrease (Ftg: fittings; Dc: drive components; Chk:
choke; L: line; P: coolant pump; He: heat exchanger)

AP, Power dissipation of a drive component being discharged

Fig. 11-11: Liquid cooling circuit diagram for four liquid-cooled drive components
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Sizing a cooling system

Convert technical
data

Tank volume of cool-
ing device:

Sizing complete

No

No

Rexroth IndraDrive ML Drive systems with HMUQ5

Liquid-cooled drive components have been selected

Gather technical data (for AT = 10 K)
(see below "Form: Collecting technical data")

Temperature increase = 10 K?

Yes Go to "Convert tech-
nical data"

Check requirements and ambient conditions:
° Temperature control precision?

L Which higher-level cooling medium can be used? Yes
NO  |ncrease tempera-
ture difference?

Select cooling device:

L Cooling capacity P =2 2P,

U Type of cooling device?
- Air-liquid cooling unit (Py1 = kW/K)
- Liquid-liquid cooling unit (Pgq = kKW/K)
- Refrigerating unit (Prefrig = kW)

Make installation plan:
[ Components: determine interconnection (series/parallel)

U Lines: determine lengths and diameters

Size coolant pump:

U Fluidic data of cooling system branches
° Parallel connection of branches

L Series connection of branches

L Pressure decrease in overall system

L Working point of pump:

= @)% cooooooo I/min

(see below "Form: Sizing a coolant pump")

Yes
2Ap > 3000 hPa ?

Tab. 11-11:  Sizing a cooling system
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Form: Gathering technical data
Drive com- P, [kW] P, [kW] | Q[l/min] | Ap[hPa] | AT][°C] \A |
penen Coolant Air

ZPvCI ZPvAir

Tab. 11-12:

Gathering technical data

Form: Sizing a coolant pump

Fluidic data of cooling system branches

crease

Cooling system branch 1 2 3 4 5
Drive component Type designation
Flow rate Qehin I/min
Pressure decreases Coolant line Length I, m
Added length l,44 m
agd mm
Ap /Al for Qg hPa/m
Apy, hPa + + + + + +
Drive component APehn hPa + + + + + +
Additional component Apagg hPa + + + + + +
Total pressure de-| Without choker valve Apg, hPa = = = = = =
crease:
(Only with parallel con- With choker valve Apgn hPa = = = = = =
nection)
Parallel connection of branches no. ...............
Total pressure de- Apy hPa
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Total flow rate With choker valve " 2Qq I/min
Without choker valve 2| Approximation I/min

Qchn

2Qqh I/min
Series connection of branches no. ...............
Total pressure de- >Apgn hPa
crease
Total flow rate > Qchnmax I/min
Pressure decrease in overall system

Cooling system Apg or hPa +
branches
zan
Coolant line Length Iy

Added length

IaddO

Diameter dg mm

2Qen I/min

Ap /Al for Qg hPa/m

Ap. hPa +
Heat exchanger Aphe hPa +
Fittings Apryg hPa +
Additional component Apagd hPa +
Overall cooling system Apcs hPa +
Working point of coolant pump
Required delivery AH m
height
Required delivery rate Qp I/min

1)
2)

Tab. 11-13:

The required coolant flow Q,, is set with the choker valve in
the cooling system branch.

The coolant flow Q,, is set according to the pressure decrease
over the cooling system branches Ap,,.

Form for sizing coolant pump
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11.6.2  Power dissipation, flow rate, pressure decrease
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Power dissipation at f,,n Liquid cooling data
P, - liquid P, - air Flow rate Pressure de-
W] W] [Umin-1] crease

[bar]

HMUO05.1N-F0140-0350-N-A4-D7-N1N-NNNN 2100 400 4.5 0.4

HNLO05.1R-0219-N0218-N-A4-NNNN tbd tbd tbd tbd

HMUO05.1N-F0170-0430-N-A4-D7-N1N-NNNN 2500 500 5.4 0.4

HNLO05.1R-0182-N0262-N-A4-NNNN tbd tbd tbd tbd

HMUO05.1N-F0220-0510-N-A4-D7-N1N-NNNN 3500 750 7.3 0.5

HNLO05.1R-0135-N0327-N-A4-NNNN tbd tbd tbd tbd

HNLO05.1R-0045-N0327-N-A4-NNNN

HMUO05.1N-F0270-0660-N-A4-D7-N1N-NNNN 4500 1000 9.2 0.5

HNLO05.1R-0117-N0409-N-A4-NNNN 1800 700 8 1

HNLO05.1R-0054-N0409-N-A4-NNNN

HMUO5.1N-F0340-0820-N-A4-D7-P__-NNNN 4500 1000 9 0.6

HNLO05.1R-0100-N0514-N-A4-NNNF 2500 1000 8 1

HNLO05.1R-0043-N0514-N-A4-NNNN

HMUO05.1N-F0430-1040-N-A4-D7-P__-NNNN 5500 1000 11.4 1

HNLO05.1R-0113-N0652-N-A4-NNNF 3150 1450 9 1.3

HNLO05.1R-0050-N0652-N-A4-NNNN

HMUO05.1N-F0540-1300N-A4-D7-P__-NNNN 7500 1200 15.8 1.3

HNLO05.1R-0100-N0811-N-A4-NNNF 4000 1800 10 1.5

HNLO05.1R-0040-N0811-N-A4-NNNN

HMUO05.1N-F0680-1690-N-A4-D7-P__-NNNN 8500 1500 17.9 1.3

HNLO05.1R-0094-N1019-N-A4-NNNF tbd tbd tbd tbd

HNLO05.1R-0040-N1019-N-A4-NNNN

HNAO05.1 0 150 0 0

HLTO05.1/BG 105 0 600 0 0

Tab. 11-14:  Power dissipations

11.6.3  Sizing example

The calculation for the cooling device is shown using a drive system to clarify

the sizing calculation.

Components

e  1x supply unit with P = 400 kW

° 1x drive controller with P = 250 kW
e  1xdrive controller with P = 132 kW
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L+ L+
| L- | L
HNA05.1 | HMUO5.1N-F0540 HMUO5.1N-F0340 HMUO5.1N-F0140
U1| U2| U3 1
HNLO5.1R-...-F —
HNLO5.1R-.. N L]
HNF05.1R-..-N

DF000889v01_nn.des

Fig. 11-12: Components
Form: Gathering technical data (for temperature increase = 10 K)

Drive com- | P,[kW] | P,[kW] | Q[I/min] | Ap[hPa] | AT [°C] VI
PRI Coolant Air
HMUO5.1N- 7.5 1.2 15.8 1.3 10 XXX
F0540
HMUOQ5.1N- 45 1 9 0.6 XXX
F0340
HMUO5.1N- 2.5 0.5 4.5 0.4 XXX
F0140
HNLO05.1R 4 1.8 10 1.5 XXX
HNAO05.1 - 0.15
ZPvCI ZPvAir zVch
=18.5 kW | = 4.65 kW XXX

Tab. 11-15:  Gathering technical data
Coolant  The coolant should be a 4:1 mixture of water and Antifrogen N or L (e.g., Ri-
Frost 1:4 from Rittal).

Do not mix Antifrogen N with Antifrogen L. When switching the coolant (N for
L or vice-versa), thoroughly rinse out all components and lines before adding
the new coolant.

Maximum coolant temperature At nominal power dissipation, the temperature increase in the coolant is 10 K

at the indicated minimum flow rates. If the maximum coolant inlet tempera-
ture is 60°C, the maximum coolant temperature is 70°C.
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Requirements for ambient condi-
tions

Selecting the cooling device

Fluidic interconnection

Appendix

No higher-level liquid cooling system is available at the installation site. The
requirements on the temperature accuracy of the coolant are low (5 K).

The absorbed thermal energy should be dissipated into the ambient air with
an air-liquid cooling unit.

The cooling liquid must dissipate 18.5 kW of heat output into the ambient air.
The maximum expected air temperature is 35°C.

Specific cooling capacity:

2k

Py=e——
':Tein 'Tarrb :'

2Py = 18.5 kW (sum of power dissipations from technical data of drive com-
ponents)

T, = 60°C, max. coolant inlet temperature into cooling unit
Tamp = 35°C according to ambient conditions
Po1 = 18.5 + (60 - 35) = 0.74 kW/°C

In addition, a cooling device should be installed on the control cabinet that
can absorb the power of 4.65 kW dissipated into the air.

Due to the very different coolant flow rates of the drive components, the fluid-
ic connection of the cooling system branches for the drive components is in
parallel.
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stallation plan

sQ Apltg ApArm
—
] B ) [ C ]
1Q 1Q2

}€'¢ ApDr1 ;fw ApDr2

1Q3

}fw ApDr3

YQq

}€'¢ ApDr4

Apz

DFO000373v01_nn.fh11

gO'nmoowggz:b

AP,
Fig. 11-13:

Cooling device
Coolant container
Coolant pump
Heat exchanger
Coolant lines
Fittings

Drive components being cooled

Heat transfer

Higher-level cooling medium

Flow rate

Pressure decrease (Ftg: fittings; Dc: drive components; Chk:

choke; L: line; P: coolant pump; He: heat exchanger)

Power dissipation of a drive component being discharged
Liquid cooling circuit diagram

Sizing the coolant pump

Fluidic data of cooling system branches

Cooling system branch 1 2 3 4
Drive component Type designation
Flow rate Qehn I/min
Pressure decreases Coolant line Length I, m
Added length I,44 m
Diameter d mm
Ap /Al for Qg hPa/m
Ap hPa
Drive component Apehn hPa
Additional component Apagqg hPa +/ +/ +/ +/
Total pressure decrease: Without choker valve Apg, hPa
(Only with parallel con- With choker valve " Apg, hPa
nection)
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over the cooling system branches Ap,.

Tab. 11-16:

Sizing the coolant pump

Appendix
Parallel connection of branches no.1, 2, 3, 4
Total pressure decrease Ap, hPa
Total flow rate With choker valve 2Qq I/min
Without choker valve 2| Approximation I/min / / / /
Qchn
2Qe I/min /
Series connection of branches no. ..................
Total pressure decrease 2Apg, hPa
Total flow rate 2 Qchnmax I/min
Pressure decrease in overall system
Cooling system branches Apg or hPa
2Py,
Coolant line Length Iy m
Added length m
IaddO
Diameter d, mm
2Qq I/min
Ap /Al at 2Qg, hPa/m
Ap, hPa
Heat exchanger Aphe hPa
Fittings Apryg hPa
Additional component Apadd hPa +/
Overall cooling system Apcs hPa
Working point of coolant pump
Required delivery height AH m
Required delivery rate Qp I/min
1) The required coolant flow Q. is set with the choker valve in
the cooling system branch.
2) The coolant flow Qq,, is set according to the pressure decrease

Since the pressure decrease of the overall cooling system falls below the per-
mitted input pressure, the coolant pump has been sized.

Tank

W= Wes 713V in
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Wiee = Vit TV apm T Von Vg

whereby

Vie = cevnenenn from the heat exchanger manufacturer's specifications
VEeg = coeeennnn from the specifications of the fittings manufacturer

Vpe = cvenenns gathered from the technical data of the drive components

V= line lengths x flow cross-section
Vpist = as indicated by the distributor manufacturer

The data determined for the cooling device can be retained in the procedure
diagram. This data can be used to contact the supplier of the cooling device.
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