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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

A\DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

A WARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

A.cAuTiON
indicates that minor personal injury can result if proper precautions are not taken.

NOTICE
indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

A WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks

All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication
may be trademarks whose use by third parties for their own purposes could violate the rights of the owner.

Disclaimer of Liability
We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent

editions.
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Division Digital Factory ® 12/2016 Subject to change All rights reserved
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Preface

Purpose of this manual

This manual provides you with information about the proper installation, commissioning,
operation, and maintenance of SINAMICS V20 inverters.

SINAMICS V20 user documentation components

Document Content Available languages

Operating Instructions (this manual) English
Chinese
French
German
Italian
Korean
Portuguese
Spanish

Compact Operating Instructions Describes how you install, operate, and per- | English
form basic commissioning of the SINAMICS | chinese

V20 inverter French

German
Italian
Korean
Portuguese
Spanish

Product Information Describes how you install and operate the English
following options or spare parts: Chinese

o Parameter Loaders

e Dynamic Braking Modules

e External Basic Operator Panels (BOPs)
e BOP Interface Modules

e Migration mounting kit

e Shield Connection Kits

e SINAMICS V20 Smart Access

e Replacement Fans

SINAMICS V20 Inverter
Operating Instructions, 11/2016, ASE34559884-006
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Product maintenance

The components are subject to continuous further development within the scope of product
maintenance (improvements to robustness, discontinuations of components, etc).

These further developments are "spare parts-compatible" and do not change the article
number.

In the scope of such spare parts-compatible further developments, connector positions are
sometimes changed slightly. This does not cause any problems with proper use of the
components. Please take this fact into consideration in special installation situations (e.g.
allow sufficient clearance for the cable length).

Use of third-party products

This document contains recommendations relating to third-party products. Siemens accepts
the fundamental suitability of these third-party products.

You can use equivalent products from other manufacturers.

Siemens does not accept any warranty for the properties of third-party products.

Technical support

Country Hotline

China +86 400 810 4288
France +33 0821 801 122
Germany +49 (0) 911 895 7222
Italy +39 (02) 24362000
Brazil +55 11 3833 4040
India +91 22 2760 0150
Korea +82 2 3450 7114
Turkey +90 (216) 4440747
United States of America +1 423 262 5710
Further service contact information: Support contacts
(https://support.industry.siemens.com/cs/ww/en/ps)

SINAMICS V20 Inverter
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Fundamental safety instructions 1

1.1 General safety instructions

SINAMICS V20 Inverter

Danger to life due to live parts and other energy sources

Death or serious injury can result when live parts are touched.
e Only work on electrical devices when you are qualified for this job.
e Always observe the country-specific safety rules.

Generally, six steps apply when establishing safety:
1. Prepare for shutdown and notify all those who will be affected by the procedure.
2. Disconnect the machine from the supply.

— Switch off the machine.

— Wait until the discharge time specified on the warning labels has elapsed.

— Check that it really is in a no-voltage condition, from phase conductor to phase
conductor and phase conductor to protective conductor.

— Check whether the existing auxiliary supply circuits are de-energized.
— Ensure that the motors cannot move.

3. ldentify all other dangerous energy sources, e.g. compressed air, hydraulic systems, or
water.

4. Isolate or neutralize all hazardous energy sources by closing switches, grounding or
short-circuiting or closing valves, for example.

5. Secure the energy sources against switching on again.
6. Ensure that the correct machine is completely interlocked.

After you have completed the work, restore the operational readiness in the inverse
sequence.

A warninG

Danger to life through a hazardous voltage when connecting an unsuitable power supply

Touching live components can result in death or severe injury.

e Only use power supplies that provide SELV (Safety Extra Low Voltage) or PELV-
(Protective Extra Low Voltage) output voltages for all connections and terminals of the
electronics modules.

Operating Instructions, 11/2016, ASE34559884-006 9



Fundamental safety instructions

1.1 General safety instructions

A warninG

Danger to life when live parts are touched on damaged devices

Improper handling of devices can cause damage.
For damaged devices, hazardous voltages can be present at the enclosure or at exposed
components; if touched, this can result in death or severe injury.

e Ensure compliance with the limit values specified in the technical data during transport,
storage and operation.

¢ Do not use any damaged devices.

AWARN ING

Danger to life through electric shock due to unconnected cable shields

Hazardous touch voltages can occur through capacitive cross-coupling due to unconnected
cable shields.

e As a minimum, connect cable shields and the conductors of power cables that are not
used (e.g. brake cores) at one end at the grounded housing potential.

A warnin

Danger to life due to electric shock when not grounded

For missing or incorrectly implemented protective conductor connection for devices with
protection class |, high voltages can be present at open, exposed parts, which when
touched, can result in death or severe injury.

e Ground the device in compliance with the applicable regulations.

A warninG

Danger to life due to electric shock when opening plug connections in operation

When opening plug connections in operation, arcs can result in severe injury or death.

e Only open plug connections when the equipment is in a no-voltage state, unless it has
been explicitly stated that they can be opened in operation.

SINAMICS V20 Inverter
10 Operating Instructions, 11/2016, ASE34559884-006



Fundamental safety instructions

1.1 General safety instructions

A warninG

Danger to life through electric shock due to the residual charge of the power component
capacitors

Because of the capacitors, a hazardous voltage is present for up to 5 minutes after the

power supply has been switched off. Contact with live parts can result in death or serious

injury.

e Wait for 5 minutes before you check that the unit really is in a no-voltage condition and
start work.

NOTICE

Material damage due to loose power connections
Insufficient tightening torques or vibrations can result in loose electrical connections. This
can result in damage due to fire, device defects or malfunctions.

e Tighten all power connections with the specified tightening torques, e.g. line supply
connection, motor connection, DC link connections.

e Check all power connections at regular intervals. This applies in particular after
transport.

AWARN ING

Danger to life due to fire spreading if housing is inadequate

Fire and smoke development can cause severe personal injury or material damage.

¢ Install devices without a protective housing in a metal control cabinet (or protect the
device by another equivalent measure) in such a way that contact with fire is prevented.

o Ensure that smoke can only escape via controlled and monitored paths.

A warninG

Danger to life from electromagnetic fields

Electromagnetic fields (EMF) are generated by the operation of electrical power equipment,
such as transformers, converters, or motors.

People with pacemakers or implants are at particular risk in the immediate vicinity of this
equipment.

¢ If you have a heart pacemaker or implant, maintain a minimum distance of 2 m from
electrical power equipment.

SINAMICS V20 Inverter

Operating Instructions, 11/2016, ASE34559884-006 11



Fundamental safety instructions

1.1 General safety instructions

A warninG

Danger to life through unexpected movement of machines when using mobile wireless
devices or mobile phones

Using mobile wireless devices or mobile phones with a transmit power > 1 W closer than
approx. 2 m to the components may cause the devices to malfunction, influence the
functional safety of machines therefore putting people at risk or causing material damage.

e Switch the wireless devices or mobile phones off in the immediate vicinity of the
components.

A warninG

Danger to life due to the motor catching fire in the event of insulation overload

There is higher stress on the motor insulation through a ground fault in an IT system. If the
insulation fails, it is possible that death or severe injury can occur as a result of smoke and
fire.

e Use a monitoring device that signals an insulation fault.
e Correct the fault as quickly as possible so the motor insulation is not overloaded.

A warnin

Danger to life due to fire if overheating occurs because of insufficient ventilation clearances

Inadequate ventilation clearances can cause overheating of components with subsequent
fire and smoke. This can cause severe injury or even death. This can also result in
increased downtime and reduced service lives for devices/systems.

e Ensure compliance with the specified minimum clearance as ventilation clearance for
the respective component.

A warnin

Danger of an accident occurring due to missing or illegible warning labels

Missing or illegible warning labels can result in accidents involving death or serious injury.
e Check that the warning labels are complete based on the documentation.

e Attach any missing warning labels to the components, in the national language if
necessary.

¢ Replace illegible warning labels.

SINAMICS V20 Inverter
12 Operating Instructions, 11/2016, ASE34559884-006



Fundamental safety instructions
1.1 General safety instructions

NOTICE

Device damage caused by incorrect voltage/insulation tests

Incorrect voltage/insulation tests can damage the device.

o Before carrying out a voltage/insulation check of the system/machine, disconnect the
devices as all converters and motors have been subject to a high voltage test by the
manufacturer, and therefore it is not necessary to perform an additional test within the
system/machine.

AWARN ING

Danger to life when safety functions are inactive

Safety functions that are inactive or that have not been adjusted accordingly can cause
operational faults on machines that could lead to serious injury or death.

e Observe the information in the appropriate product documentation before
commissioning.

o Carry out a safety inspection for functions relevant to safety on the entire system,
including all safety-related components.

e Ensure that the safety functions used in your drives and automation tasks are adjusted
and activated through appropriate parameterizing.

e Perform a function test.

e Only put your plant into live operation once you have guaranteed that the functions
relevant to safety are running correctly.

Note
Important safety notices for Safety Integrated functions

If you want to use Safety Integrated functions, you must observe the safety notices in the
Safety Integrated manuals.

AWARN ING

Danger to life or malfunctions of the machine as a result of incorrect or changed
parameterization

As a result of incorrect or changed parameterization, machines can malfunction, which in
turn can lead to injuries or death.

e Protect the parameterization (parameter assignments) against unauthorized access.

¢ Respond to possible malfunctions by applying suitable measures (e.g. EMERGENCY
STOP or EMERGENCY OFF).

SINAMICS V20 Inverter
Operating Instructions, 11/2016, ASE34559884-006 13
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1.2 Handling electrostatic sensitive devices (ESD)

1.2

1.3

14

s

Handling electrostatic sensitive devices (ESD)

Electrostatic sensitive devices (ESD) are individual components, integrated circuits, modules
or devices that may be damaged by either electric fields or electrostatic discharge.

NOTICE

Damage through electric fields or electrostatic discharge

Electric fields or electrostatic discharge can cause malfunctions through damaged
individual components, integrated circuits, modules or devices.

e Only pack, store, transport and send electronic components, modules or devices in their
original packaging or in other suitable materials, e.g conductive foam rubber of
aluminum foil.

e Only touch components, modules and devices when you are grounded by one of the
following methods:
— Wearing an ESD wrist strap
— Wearing ESD shoes or ESD grounding straps in ESD areas with conductive flooring

e Only place electronic components, modules or devices on conductive surfaces (table

with ESD surface, conductive ESD foam, ESD packaging, ESD transport container).

Industrial security

Note
Industrial security

Siemens provides products and solutions with industrial security functions that support the
secure operation of plants, systems, machines and networks.

In order to protect plants, systems, machines and networks against cyber threats, it is
necessary to implement — and continuously maintain — a holistic, state-of-the-art industrial
security concept. Siemens products and solutions only represent one component of such a
concept.

The customer is responsible for preventing unauthorized access to its plants, systems,
machines and networks. Systems, machines and components should only be connected to
the enterprise network or the internet if and to the extent necessary and with appropriate
security measures (e.g. use of firewalls and network segmentation) in place.

Additionally, Siemens’ guidance on appropriate security measures should be taken into
account. For more information about industrial security, please visit:
Industrial security (http://www.siemens.com/industrialsecurity).

Siemens’ products and solutions undergo continuous development to make them more
secure. Siemens strongly recommends to apply product updates as soon as available and to
always use the latest product versions. Use of product versions that are no longer supported,
and failure to apply latest updates may increase customer’s exposure to cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS
Feed at:

Industrial security (http://www.siemens.com/industrialsecurity).

SINAMICS V20 Inverter
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Fundamental safety instructions

1.4 Residual risks of power drive systems

AWARN ING

Danger to life as a result of unsafe operating states resulting from software manipulation

Software manipulations (e.g. viruses, trojans, malware or worms) can cause unsafe
operating states in your system that may lead to death, serious injury, and property
damage.

¢ Keep the software up to date.

¢ Incorporate the automation and drive components into a holistic, state-of-the-art
industrial security concept for the installation or machine.

¢ Make sure that you include all installed products into the holistic industrial security
concept.

e Protect files stored on exchangeable storage media from malicious software by with
suitable protection measures, e.g. virus scanners.

1.4 Residual risks of power drive systems

When assessing the machine- or system-related risk in accordance with the respective local
regulations (e.g., EC Machinery Directive), the machine manufacturer or system installer
must take into account the following residual risks emanating from the control and drive
components of a drive system:

1. Unintentional movements of driven machine or system components during
commissioning, operation, maintenance, and repairs caused by, for example,

— Hardware and/or software errors in the sensors, control system, actuators, and cables
and connections

— Response times of the control system and of the drive

— Operation and/or environmental conditions outside the specification
— Condensation/conductive contamination

— Parameterization, programming, cabling, and installation errors

— Use of wireless devices/mobile phones in the immediate vicinity of electronic
components

— External influences/damage
— X-ray, ionizing radiation and cosmic radiation

2. Unusually high temperatures, including open flames, as well as emissions of light, noise,
particles, gases, etc., can occur inside and outside the components under fault conditions
caused by, for example:

— Component failure
— Software errors
— Operation and/or environmental conditions outside the specification

— External influences/damage

SINAMICS V20 Inverter
Operating Instructions, 11/2016, ASE34559884-006 15



Fundamental safety instructions

1.4 Residual risks of power drive systems

16

3. Hazardous shock voltages caused by, for example:

Component failure

Influence during electrostatic charging

Induction of voltages in moving motors

Operation and/or environmental conditions outside the specification
Condensation/conductive contamination

External influences/damage

4. Electrical, magnetic and electromagnetic fields generated in operation that can pose a
risk to people with a pacemaker, implants or metal replacement joints, etc., if they are too
close

5. Release of environmental pollutants or emissions as a result of improper operation of the
system and/or failure to dispose of components safely and correctly

6. Influence of network-connected communication systems, e.g. ripple-control transmitters
or data communication via the network

For more information about the residual risks of the drive system components, see the
relevant sections in the technical user documentation.

SINAMICS V20 Inverter
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Introduction

2.1

Components of the inverter system

The SINAMICS V20 is a range of inverters designed for controlling the speed of three phase
asynchronous motors.

Three phase AC 400 V variants

The three phase AC 400 V inverters are available in five frame sizes.

Frame Size A (FSA)

without fan

with fan

Frame Size B (FSB)

Frame Size C (FSC)

Frame Size E (FSE)

Component Rated Rated Rated Output current | Article number
output input output at480V at unfiltered filtered
power current | current | 4kHz/40°C
FSA 0.37 kW 1.7A 1.3A 1.3A 6SL3210-5BE13-7UV0 | 6SL3210-5BE13-7CV0
(without fan) 0.55 kW 21A 1.7A 1.6 A 6SL3210-5BE15-5UV0 | 6SL3210-5BE15-5CV0
0.75 kW 26 A 22A 22A 6SL3210-5BE17-5UV0 | 6SL3210-5BE17-5CV0
0.75kW" |26 A 22A 22A - 6SL3216-5BE17-5CV0
FSA 1.1 kW 40A 3.1A 3.1A 6SL3210-5BE21-1UV0 | 6SL3210-5BE21-1CV0
(with single fan) | 1.5 kW 5.0A 41A 41A 6SL3210-5BE21-5UV0 | 6SL3210-5BE21-5CV0
2.2 kW 6.4 A 5.6 A 48 A 6SL3210-5BE22-2UV0 | 6SL3210-5BE22-2CV0
FSB 3.0 kw 8.6 A 73A 73A 6SL3210-5BE23-0UV0 | 6SL3210-5BE23-0CV0
(with single fan) | 4.0 kW 11.3A 8.8A 8.24 A 6SL3210-5BE24-0UV0 | 6SL3210-5BE24-0CV0

SINAMICS V20 Inverter

Operating Instructions, 11/2016, ASE34559884-006
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Introduction

2.1 Components of the inverter system

Component Rated Rated Rated Output current | Article number
output input output at480V at unfiltered filtered
power current | current | 4kHz/40°C
FSC 5.5 kW 15.2 A 125A 1A 6SL3210-5BE25-5UV0 | 6SL3210-5BE25-5CV0
(with single fan)
FSD 7.5 kW 20.7 A 16.5 A 16.5 A 6SL3210-5BE27-5UV0 | 6SL3210-5BE27-5CV0
(with two fans) 11 kW 30.4 A 25A 21A 6SL3210-5BE31-1UV0 | 6SL3210-5BE31-1CV0
15 kW 38.1A 31A 31A 6SL3210-5BE31-5UV0 | 6SL3210-5BE31-5CV0
FSE 18.5 kW 45 A 38A 34 A 6SL3210-5BE31-8UV0 | 6SL3210-5BE31-8CV0
(with two fans) (HO)2
22 kW (LO) | 54 A 45 A 40 A
22 kW 54 A 45 A 40 A 6SL3210-5BE32-2UV0 | 6SL3210-5BE32-2CV0
(HO)
30 kW (LO) | 72 A 60 A 52 A

1) This variant refers to the Flat Plate inverter with a flat plate heatsink.

2) "HO" and "LQO" indicate high overload and low overload respectively. You can set the HO/LO mode through relevant
parameter settings.

Single phase AC 230 V variants

The single phase AC 230 V inverters are available in three frame sizes.

Frame size AA/AB

Frame size B Frame size C

Frame size A

(FSAA/FSAB) with fan

without fan

Component Rated output | Rated input current | Rated output | Article number
power current unfiltered filtered
FSAA 0.12 kW 23A 09A 6SL3210-5BB11-2UV1 | 6SL3210-5BB11-2BV1
(without fan) 0.25 kW 45A 1.7A 6SL3210-5BB12-5UV1 | 6SL3210-5BB12-5BV1
0.37 kW 6.2 A 23A 6SL3210-5BB13-7UV1 | 6SL3210-5BB13-7BV1
FSAB 0.55 kW 7.7A 32A 6SL3210-5BB15-5UV1 | 6SL3210-5BB15-5BV1
(without fan) 0.75 kW 10 A 42 A 6SL3210-5BB17-5UV1 | 6SL3210-5BB17-5BV1
FSA 0.12 kW 23A 09A 6SL3210-5BB11-2UV0 | 6SL3210-5BB11-2AV0
(without fan) 0.25 kW 45A 1.7A 6SL3210-5BB12-5UV0 | 6SL3210-5BB12-5AV0
0.37 kW 6.2 A 2.3A 6SL3210-5BB13-7UV0 | 6SL3210-5BB13-7AV0
0.55 kW 7.7A 3.2A 6SL3210-5BB15-5UV0 | 6SL3210-5BB15-5AV0
0.75 kW 10 A 39A 6SL3210-5BB17-5UV0 | 6SL3210-5BB17-5AV0

18
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Introduction

2.1 Components of the inverter system

Component Rated output | Rated input current | Rated output | Article number
power current unfiltered filtered

FSA 0.75 kW 10 A 42A 6SL3210-5BB18-0UV0 | 6SL3210-5BB18-0AV0
(with single fan)

FSB 1.1 kW 14.7 A 6.0 A 6SL3210-5BB21-1UV0 | 6SL3210-5BB21-1AV0
(with single fan) | 1.5 kW 19.7 A 7.8A 6SL3210-5BB21-5UV0 | 6SL3210-5BB21-5AV0
FSC 2.2 kW 272 A 11A 6SL3210-5BB22-2UV0 | 6SL3210-5BB22-2AV0
(with single fan) | 3.0 kW 32A 13.6 A 6SL3210-5BB23-0UV0 | 6SL3210-5BB23-0AV0

Options and spare parts

SINAMICS V20 Inverter

For detailed information of the options and spare parts, refer to Appendices Options
(Page 343)" and Spare parts - replacement fans (Page 387)".

Operating Instructions, 11/2016, ASE34559884-006
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Introduction

2.2 Inverter rating plate

2.2 Inverter rating plate

Inverter rating plate
(example)

SIEMENS

SINAMICS V20
INPUT:3@ AC400-480V +/-10% 14.9A 50/60Hz
OUTPUTO'lnpUtV 12.5A 0-550Hz IND.CONTEQ. .®-

MOTOR:7.5HP 5833 LISTED
INPUT:3@ AC 380-480V -15%+10% 15.2A 50/60Hz FS: XX
MOTOR:5.5KW IP20 Filtered Class C3
Order number 1P 6SL3210-5BE25-5CV0
Product serial number S ZVXOXOOOXXXX
Part number SNC-A5E03262691
; | KCC-REM-S49-
QR code ! : SINAMICS
I 1
I !
i__________1 Referto user manual Made in China

Siemens Numerical Control Ltd.
| No. 18 Siemens Rd, Jiangning Dev. Zone, Nanjing, 211100, PR.C

J

SINAMICS V20 Inverter
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Mechanical installation

Protection against the spread of fire

The device may be operated only in closed housings or in control cabinets with protective
covers that are closed, and when all of the protective devices are used. The installation of
the device in a metal control cabinet or the protection with another equivalent measure must
prevent the spread of fire and emissions outside the control cabinet.

Protection against condensation or electrically conductive contamination

Protect the device, e.g. by installing it in a control cabinet with degree of protection IP54
according to IEC 60529 or NEMA 12. Further measures may be necessary for particularly
critical operating conditions.

If condensation or conductive pollution can be excluded at the installation site, a lower
degree of control cabinet protection may be permitted.

3.1 Mounting orientation and clearance
The inverter must be mounted in an enclosed electrical operating area or a control cabinet.

Mounting orientation

Always mount the inverter vertically to a flat and non-combustible surface.

/
- (]

Inverter

7/ /
/ /
/ 7
Mounting clearance
Top 2100 mm
Bottom =100 mm (for frame sizes AA/AB, B to E, and frame size A without fan)
= 85 mm (for fan-cooled frame size A)
Side 20 mm

SINAMICS V20 Inverter
Operating Instructions, 11/2016, ASE34559884-006 21




Mechanical installation

3.2 Cabinet panel mounting (frame sizes AA fo E)

3.2 Cabinet panel mounting (frame sizes AA to E)

You can mount the inverter directly on the surface of the cabinet panel.

An additional mounting method is also available for different frame sizes. For more details,
refer to the following section:

Push-through mounting (frame sizes B to E) (Page|26)

Outline dimensions and drill patterns

Dimensions (mm)
Frame size AA/AB

Drill pattern (mm)

107.8
87.8

, 127.8" 58

132

(o)

Fixings: 2 x M4 screws, nuts, washers
. . . o
) Depth of FSAB Tightening torque: 1.8 Nm £ 10%

SINAMICS V20 Inverter
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Mechanical installation

3.2 Cabinet panel mounting (frame sizes AA to E)

Dimensions (mm) Drill pattern (mm)
Frame size A
| 145.5 | 145% | 9

166 2
150
140

2 Height of frame size A with fan Fixings: 4 x M4 screws, nuts, washers

3) Depth of Flat Plate inverter (for 400 V 0.75 kW variant only)
Frame size B

Tightening torque: 1.8 Nm + 10%

| 164.5 140 | 127

\§G

v _

135

Fixings: 4 x M4 screws, nuts, washers
Tightening torque: 1.8 Nm £ 10%

Frame size C

| 169 170

1y

140

Fixings: 4 x M5 screws, nuts, washers
Tightening torque: 2.5 Nm + 10%

SINAMICS V20 Inverter
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Mechanical installation

3.3 SINAMICS V20 Flat Plate variant

Dimensions (mm)

Drill pattern (mm)

Frame size D

172.5 |

223

166

Fixings: 4 x M5 screws, nuts, washers
Tightening torque: 2.5 Nm £ 10%

Frame size E

245

209 | |

228

\J%\G I

206

o} G

Fixings: 4 x M5 screws, nuts, washers
Tightening torque: 2.5 Nm + 10%

24
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Operating Instructions, 11/2016, ASE34559884-006



Mechanical installation
3.3 SINAMICS V20 Flat Plate variant

3.3 SINAMICS V20 Flat Plate variant

The SINAMICS V20 Flat Plate variant is designed to allow greater flexibility in the installation
of the inverter. Adequate measures must be taken to ensure the correct heat dissipation,
which may require an additional external heatsink outside the electrical enclosure.

AWARN ING

Additional heat load

Operation with an input voltage greater than 400 V and 50 Hz or with a pulse frequency
greater than 4 kHz will cause an additional heat load on the inverter. These factors must be
taken into account when designing the installation conditions and must be verified by a
practical load test.

A cruTion

Cooling considerations

The minimum vertical clearance of 100 mm above and below the inverter must be
observed. Stacked mounting is not allowed for the SINAMICS V20 inverters.

Technical data

Flat Plate variant Average power output
6SL3216-5BE17-5CV0 370 W ‘ 550 W ‘ 750 W
Operating temperature range -10°Cto 40 °C

Max. heatsink loss 24 W 27T W 31W
Max. control loss * 9.25W 9.25W 9.25W
Recommended thermal resistance of 1.8 KIW 1.5 KIW 1.2 KIW
heatsink

Recommended output current 1.3A 1.7A 22A

* With 1/O fully loaded

SINAMICS V20 Inverter
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Mechanical installation

3.4 Push-through mounting (frame sizes B fo E)

Installing

3.4

26

. Prepare the mounting surface for the inverter using the dimensions given in Section

"Cabinet panel mounting (frame sizes AA to E) (Page|22)".

. Ensure that any rough edges are removed from the drilled holes, the flat plate heatsink is

clean and free from dust and grease, and the mounting surface and if applicable the
external heatsink are smooth and made of unpainted metal (steel or aluminium).

. Apply a non-silicone heat transfer compound with a minimum thermal transfer co-efficient

of 0.9 W/m.K evenly to the rear surface of the flat plate heatsink and the surface of the
rear plate.

. Mount the inverter securely using four M4 screws with a tightening torque of 1.8 Nm

(tolerance: = 10%).

. Ifitis required to use an external heatsink, first apply the paste specified in Step 3 evenly

to the surface of the external heatsink and the surface of the rear plate, and then connect
the external heatsink on the other side of the rear plate.

. When the installation is completed, run the inverter in the intended application while

monitoring r0037[0] (measured heatsink temperature) to verify the cooling effectiveness.

The heatsink temperature must not exceed 90 °C during normal operation, after the
allowance has been made for the expected surrounding temperature range for the
application.

Example:

If the measurements are made in 20 °C surrounding, and the machine is specified up to
40 °C, then the heatsink temperature reading must be increased by [40-20] = 20 °C, and
the result must remain below 90 °C.

If the heatsink temperature exceeds the above limit, then further cooling must be
provided (for example, with an extra heatsink) until the conditions are met.

Note

The inverter will trip with fault condition F4 if the heatsink temperature rises above
100 °C. This protects the inverter from potential damage due to high temperatures.

Push-through mounting (frame sizes B to E)

The frame sizes B to E are designed to be compatible with "push-through" applications,
allowing you to mount the heatsink of the inverter through the back of the cabinet panel.
When the inverter is mounted as the push-through variant, no higher IP rating is achieved.
Make sure that the required IP rating for the enclosure is maintained.

An additional mounting method is also available for different frame sizes. For more details,
refer to the following section:

® Cabinet panel mounting (frame sizes AA to E) (Page 22)

SINAMICS V20 Inverter
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Mechanical installation

Outline dimensions, drill patterns, and cut-outs

3.4 Push-through mounting (frame sizes B fo E)

Dimensions (mm)

Drill pattern and cut-out (mm)

Frame size B

164.5

106

160

125

118

\%?6‘

Cut-out area

108
172

45.5

Fixings: 4 x M4 screws
Tightening torque: 1.8 Nm £ 10%

Frame size C

169

108 ")

170

161

oL
(2

Cut-out area

116

197

61

Fixings: 4 x M5 screws
Tightening torque: 2.5 Nm + 10%

Frame size D

172.5

98"

223

| 214

Cut-out area

142
222

59

Fixings: 4 x M5 screws
Tightening torque: 2.5 Nm £ 10%

SINAMICS V20 Inverter
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Mechanical installation

3.4 Push-through mounting (frame sizes B fo E)

Dimensions (mm)

Drill pattern and cut-out (mm)

Frame size E

209

245 |

228

A

11851

219

182

Cut-out area

282

83

Fixings: 4 x M5 screws
Tightening torque: 2.5 Nm + 10%

1) Depth inside the cabinet

28

SINAMICS V20 Inverter
Operating Instructions, 11/2016, ASE34559884-006



Mechanical installation

3.4 Push-through mounting (frame sizes B fo E)

Mounting

For FSB to FSD: Push one side of the heatsink through the back of the cabinet panel.
For FSE: Push the right side of the heatsink through the back of the cabinet panel.

Move the heatsink towards the edge of the cut-out area until the concaved
slot of the heatsink engages with the edge of the cut-out area.

E) Push the other side of the heatsink through the back of the cabinet panel.

o Move the heatsink towards the edge of the cut-out area until sufficient space for
pushing the entire heatsink through the back of the cabinet panel is left.

B Push the entire heatsink through the back of the cabinet panel.

B Align the four mounting holes in the inverter with the corresponding holes in the
cabinet panel. Fix the aligned holes with four screws.

Note

A gap is reserved at the bottom of the cut-out area to allow fan removal from outside the
cabinet without removing the inverter.

Gap reserved for
fan removal

SINAMICS V20 Inverter
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Mechanical installation
3.5 DIN rail mounting (frame sizes AA to B)

3.5 DIN rail mounting (frame sizes AA to B)
By means of the optional DIN rail mounting kit, you can mount the frame size A or B on the
DIN rail.

Two additional mounting methods are also available for different frame sizes. For more
details, refer to the following sections:

® Cabinet panel mounting (frame sizes AA to E) (Page 22)

® Push-through mounting (frame sizes B to E) (Page 26)

Note

To install or remove FSAA/FSAB/FSA/FSB, you can use a crosshead or flat-bit screwdriver.

Installing and removing FSAA/FSAB to and from the DIN rail
See Section Migration mounting kit for FSAA/FSAB|(Page 381)".

SINAMICS V20 Inverter
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Mechanical installation
3.5 DIN rail mounting (frame sizes AA to B)

Installing FSA to the DIN rail

= et Ol
fl“_lﬂ"

@[ ®@ &
L]

SINAMICS V20 Inverter
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Mechanical installation

3.5 DIN rail mounting (frame sizes AA to B)

Removing FSA from the DIN rail

SINAMICS V20 Inverter
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Mechanical installation

3.5 DIN rail mounting (frame sizes AA to B)

Installing FSB to the DIN rail

OV W bc o]
LRSS A

SINAMICS V20 Inverter
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Mechanical installation

3.5 DIN rail mounting (frame sizes AA to B)

Removing FSB from the DIN rail

SINAMICS V20 Inverter
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Electrical installation

4.1

Typical system connections

SINAMICS V20 Inverter

Typical system connections

1AC 200V to 240V
3 AC380Vto480V

Fuse, circuit breaker or Type E
combination motor controller "

Contactor

Line reactor
(option)

Filter (option)

Parameter Loader

BOP Interface Module
(option)

External BOP
(option)

(option) i
Braking resistor
PE L1, L2/N (230 V) (option)
p : or s I
éarr‘t’;?d've L1, L2/N, L3 (400 V) o
® 1+
%' This option is only for frame sizes
g— AAto C.
o
V20 ?
2 r{T=]re
X NE
Dynamic braking
module (option)
R2/ R1/
PE DC- DC+
Fuse
.................................. - =
Output reactor
(option)
P grn W
\Y
LYY U
YBE, Y -
B ‘ 1

(Protective earth)

1) For more information on the permissible types for these branch circuit protection devices,
see the SINAMICS V20 Inverter Compact Operating Instructions.

Operating Instructions, 11/2016, ASE34559884-006
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Electrical installation

4.1 Typical system connections

Note
Requirements for United States / Canadian installations (UL/cUL)

For configurations in conformance with UL/cUL, use the UL/cUL approved fuses, circuit
breakers and Type E combination motor controllers (CMC). Refer to the SINAMICS V20
Inverter Compact Operating Instructions for specific types of branch circuit protection for
each inverter and corresponding Short-Circuit Current Rating (SCCR). For each frame size,
use 75 °C copper wire only.

This equipment is capable of providing internal motor overload protection according to
UL508C/UL61800-5-1. In order to comply with UL508C/UL61800-5-1, parameter P0610
must not be changed from its factory setting of 6.

For Canadian (cUL) installations the inverter mains supply must be fitted with any external
recommended suppressor with the following features:

e Surge-protective devices; device shall be a Listed Surge-protective device (Category
code VZCA and VZCA7)

¢ Rated nominal voltage 480/277 VAC (for 400 V variants) or 240 VAC (for 230 V variants),
50/60 Hz, three phase (for 400 V variants) or single phase (for 230V variants)

¢ Clamping voltage VPR = 2000 V (for 400 V variants) / 1000 V (for 230 V variants), IN = 3
kA min, MCOV = 508 VAC (for 400 V variants) / 264 VAC (for 230V variants), short circuit
current rating (SCCR) = 40 kA

e Suitable for Type 1 or Type 2 SPD application
e Clamping shall be provided between phases and also between phase and ground

A warnin

Danger to life due to fire or electric shock after the opening of the branch-circuit protective
device

The opening of the branch-circuit protective device may be an indication that a fault current
has been interrupted. In this case, fire or electric shock can result.

To reduce the risk of fire or electric shock, current-carrying parts and other components of
the controller should be examined and the controller should be replaced if damaged. If
burnout of the current element of an overload relay occurs, the complete overload relay
must be replaced.

A warninG

Danger to life caused by high leakage currents for an interrupted protective conductor

The inverter components conduct a high leakage current via the protective conductor. The
earth leakage current of the SINAMICS V20 inverter may exceed 3.5 mA AC.

Touching conductive parts when the protective conductor is interrupted can result in death
or serious injury.

A fixed earth connection or a multicore supply cable with connectors for industrial
applications according to IEC 60309 is required and the minimum size of the protective
earth conductor shall comply with the local safety regulations for high leakage current
equipment.

SINAMICS V20 Inverter
36 Operating Instructions, 11/2016, ASE34559884-006



Electrical installation

4.1 Typical system connections

AWARN ING

Danger to life due to fire spreading because of an unsuitable or improperly installed braking
resistor

Using an unsuitable or improperly installed braking resistor can cause fires and smoke to
develop. Fire and smoke development can cause severe personal injury or material
damage.

Only use braking resistors that are approved for the inverter.
Install the braking resistor in accordance with regulations.
Monitor the temperature of the braking resistor.

Wiring diagram

SINAMICS V20 Inverter

1 1
:FSAAto FSC: :FSD/FSE:
1
= |
|
| | ————— II [}
=
} S II| [
D S S N
PELDC+ _DC- ) R1__R2]
D =——— Lt}
400V = L2 q . .
L — 3] Main circuit
"""" P,
1230V — |
I— L21

! Digital inputs e "~~~ !
| | ! igi
: External 24V supply Internal 24V supply : : Digital outputs :
. 1
| — —- 1 | Transistor
! —o DI —o DIt —obH Dl : :%’% output 1
L. L 1
! 0 DI 2 —o DI 2 —oDI2 DI2 ! ' :
| 1 ! |
1 l—"—0 —" | |
H — DI 3 -0 DI3 > Dlsﬂ_ DI3I | :
'z % & > H | Relay output 1
o .
:Z —oplg4 -0 Dl 4 Z——oDi4 & D|4: : :
1 | | |
! o 1 v 1
| _ITOD'C +|__ bie DIC pIC !
1 24V 24V I:: 24V 24V |
1 1
1 1
I cusd AR POV_ i
P TTTTTT o
:Analog inputs H
I 10V |
! 1
: T TAI !
' L Loy
: Y _“\, 0 V—-:
! 1
' \q--—-\ !
- A :
=: '—lailp— Al2 (0\V to 10 V)
1
1

________________ - ———
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Electrical installation

4.2 Terminal description

Note

The resistance of the potentiometer for each analog input must be = 4.7 kQ.

See also "Setting connection macros |(Page|62)"

4.2 Terminal description

Terminal layout

Mains terminals Recommended cable types for connecting mains terminals and
3AC400V L1 L2/N L3 1AC 230V L1 L2/N motor terminals:

FSAAto FSC/ FSE
FSAtoFSD & & & e D FSB  FSD

Cable with UL/cUL-certified
/ / x fork crimp

Cable with UL/cUL-certified
x x / ring crimp

3AC 400V EMC L1 L2/N L3

FSE N )

Upper cover |l
(FSE only) [

To open the upper cover, push the locking latch of the
cover downwards with a flat-bit screwdriver.

I

PE terminal Sa=—) L@' é" é O Motor terminals
3 1T T T T 7T 71 DC terminals
SINAMICS V20 E%ﬁé// E @ @ @ ; i
o ''U VW iDC- DC+!
: — FSA 1 1
Frame size A ——— 1 [ , [T A Lo
gl | ©e 8 8¢ ©.
— |&= ' U \% W i DC- DC+!
BOEE @ Do pori
N I I ICK )
E= = '@ u v w;R2;DC- QG
Expansion port Ground Braking resistor terminals
(R1,R2)
Lower cover
(FSE only)
User terminals it i S
| @lfu]v w@l r2 nc—]|nnp1+
Output earth terminal — =)

Align a flat-bit screwdriver (bit size: 0.4 x 2.5 mm) with the
terminal. Push it downwards on the release lever with a
maximum force of 12 N and insert the control wire from below.

To open the lower cover, pull the locking latch of the cover
upwards with a flat-bit screwdriver.

SINAMICS V20 Inverter
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Electrical installation
4.2 Terminal description

User terminals for FSAA/FSAB:

Digital input
Reference potential for digital inputs Transistor outputs

A A
r

24V |24V|O0OV | OV |DIC|DO 14DO 1-

83 13 14 14 12 15 16

—_—

Digital outputs Relay outputs
f—%
1ov|Aai1|a2f{aot]ov | P+ | N-|Di1]|Di2|DI3|DI4 DO 2]DO 21D0 2
NC | NO C
1 2 3 4 5 6 7 8 9 10 1" 17 18 19
- - \ ) . )
Analog inputs RS485 Digital inputs Digital outputs

Reference potential for analog I/O and RS485

Analog output

User terminals for FSA to FSE:

Transistor outputs Relay outputs

A
s A N/ N

10v|A1]Aa2|ao1|fov|P+|N-|Di1|DI2]|DI3|DI4]|DIC[24V |0V [DO14DO 1- D&Z Dr\?oz 082
1T 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19
. J | J

——— ——

Y

Y
Analog inputs RS485 Digital inputs Digital outputs
Reference potential for analog I1/0 and RS485 Reference potential for

digital inputs
Analog output

Note

To disconnect the integrated EMC filter on FSE from the ground, you can use a Pozidriv or
flat-bit screwdriver to remove the EMC screw.

Recommended cable cross-sections, crimp types and screw tightening torques

Material Fork crimp Ring crimp
Crimp body: copper = B
Insulation: nylon - M2 T T a2 |4

Plating: tin | .'/.f’ “\I\

W

SINAMICS V20 Inverter
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Electrical installation

4.2 Terminal description

Frame | Rated Crimp | Mains and PE terminals Motor/DC/braking resistor/output earth
size output type terminals
power Cable 2 |w L Screw Cable |d2 (W |L Screw
Cross- (mm) | (mm) | (mm) | tightening | cross- (mm) | (mm) | (mm) | tightening
section * torque section * torque
(tolerance: (tolerance:
+ 10%) + 10%)
400V
A 0.37kWto |U 1.0mm2z [23.7 |<8 >22 [1.0 Nm 1.0mm2 |23.7 |[<8 [>22 |[1.0Nm
0.75 kW (14) (14)
1.1 kKW to 1.5 mm2 1.5 mm2
2.2 kW (14) (14)
B 3.0 kW to 4 mm?2 237 (<8 > 25 25mm2 242 <8 [>22 [1.5Nm
4.0 kW (10) (12)
C 5.5 kW 4 mm?2 252 (<12 |>25 |24 Nm 4 mm?2 252 |<12 |[>25 |2.4Nm
(10) (10)
D 7.5 kW 6 mm?2 252 (<12 |>28 6 mm? 252 <12 |>28
(10) (10)
11 kW to 10 mm?
15 kW (6)
E 18.5 kW 0} 10mm2 |25.2 (<13 |[>30 10mm?2 |252 [<13 [>30
(6) (6)
22 kW 16 mm?2 6 mm?2
“4) (8)
30 kW 25 mm? 10 mm?2
3) (6)
230V
AA/AB [0.12kWto | U 1.0mm2 (242 |<7 >22 [1.0 Nm 1.0mm2 |23.2 |<7 [>22 |[1.0Nm
IA 0.25 kW (14) (14)
0.37 kW to 1.5 mm2
0.55 kW (14)
0.75 kW 2.0 mm?
(14)
B 1.1 kW to 6.0mm2 |23.7 |<8 > 25 25mm?2 242 <8 [>22 [1.5Nm
1.5 kW (10) (12)
C 2.2 kW to 10mm2 252 |<12 |>25 |2.4Nm 40mm2 |252 |<12 [>25 |2.4Nm
3.0 kW (6) (10)

* Data in brackets indicates the corresponding AWG values.
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NOTICE

Damage to the mains terminals

During electrical installation of the inverter frame sizes AA to D, only cables with UL/cUL-
certified fork crimps can be used for the mains terminal connections; for frame size E, only
cables with UL/cUL-certified ring crimps can be used for the mains terminal connections.

SINAMICS V20 Inverter
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Electrical installation

Maximum motor cable lengths

4.2 Terminal description

Inverter variant | Maximum cable length
EMC compliant Without output reactor With output reactor
400 V With integrated | With external Unshielded Shielded Unshielded Shielded
EMC filter » line filter 2
FSA 10m 25m 50 m 25m 150 m 150 m
FSB to FSD 25m 25m 50 m 25m 150 m 150 m
FSE 50 m 25m 100 m 50 m 300 m 200 m
230V With integrated | With external Unshielded Shielded Unshielded Shielded
EMC filter line filter 3
FSAA/FSAB 5m?3 5m 50 m 25m 200 m 200 m
FSA 10m?2 5m 50 m 25m 200 m 200 m
FSB to FSC 25m?2 5m 50 m 25m 200 m 200 m

1)

Category C3 for Radiated and Conducted Emissions.

2)

3)

Category C1 for Radiated and Conducted Emissions.

Star-delta connection of the motor

Select delta connection if either a 230/400 V motor on a 400 V inverter or a 120/230 V motor
on a 230 V inverter is supposed to operate at 87 Hz instead of 50 Hz.

User terminals

EMC (RE/CE C3) compliant, second environment (industrial area). RE/CE C3 refers to EMC compliance to EN61800-3

EMC (RE/CE C2) compliant, first environment (residential area). RE/CE C2 refers to EMC compliance to EN61800-3
Category C2 for Radiated and Conducted Emissions. See Section B.1.7 for the specifications of external line filters.

EMC (RE/CE C1) compliant, first environment (residential area). RE/CE C1 refers to EMC compliance to EN61800-3

Delta connection Star connection
( 3~Mot. EN 60034
1LA71304AA0 (| _
No UD 0013509-0090-0031 TICIF 1325 P55 IMB3 ! | Pwz2 vz vz |
1 QO O |
[s0Hz | [230100vav]|[60Hz | [ 460V] : W2fquz V2| : o Vi wi |
Olsw]  [1971.a] [65kw] [rosA]y || | 1OV T]l Q9 ]l
[Cosp 0.81] [ 1455/min| [[Cosp 0.82] | 1755 /min]|
||A/Y220-240/380-420v|| [Y 440480V | [ 95.75%] U1 U1
[19.7-20.6/11.4-11.9A | [111-113A | [ 45kg]
. J
. ) V1 Al
Rating plate with motor data W1 W1

The illustration below takes the user terminal layout for FSA to FSE for example:

10V | Al1 | AI2 |[AO1]|] OV | P+ | N- |DI1|DI2 [DI3 |DI4 |DIC|24V]|OV [DO1+[DO1-[{DO2 |DO2|DO2
NC | NO C
1 2 3 4 5 6 7 8 9 0 N 12 13 14 15 16 17 18 19

SINAMICS V20 Inverter
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Electrical installation

4.2 Terminal description

No. | Terminal Description
marking
1 10V 10 V output (tolerance + 1% for the temperature range of 20 °C to 30 °C) referred to
0V, maximum 11 mA, short circuit protected
Analog inputs | 2 Al1 Mode: Al1: Single-ended, bipolar current and voltage
3 Al2 mode
Al2: Single-ended, unipolar current and voltage
mode
Isolation to control circuit: None
Voltage range: Al1:-10Vto 10 V; Al2:0Vto 10V
Current range: 0 mA to 20 mA (4 mA to 20 mA - software se-
lectable)
Voltage mode accuracy: + 1% full scale for the temperature range of
20°Cto30°C
Current mode accuracy: + 1% full scale for the temperature range of
20°Cto30°C
Input impedance: Voltage mode: > 30 K
Current mode: 235 R
Resolution: 12-bit
Wire break detect: Yes
Threshold 0 = 1 (used as DIN): 40V
Threshold 1 = 0 (used as DIN): 16V
Response time (digital input mode): | 4 ms £ 4 ms
Analog output | 4 AO1 Mode: Single-ended, unipolar current mode
Isolation to control circuit: None
Current range: 0 mA to 20 mA (4 mA to 20 mA - software se-
lectable)
Accuracy (0 mA to 20 mA): 1 0.5 mA for the temperature range of -10 °C to
60 °C
Output capability: 20 mA into 500 R
5 ov Overall reference potential for RS485 communication and analog inputs / output
6 P+ RS485 P +
7 N- RS485 N -
SINAMICS V20 Inverter
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Electrical installation

4.2 Terminal description

No. | Terminal Description
marking
Digital inputs |8 DI1 Mode: PNP (reference terminal low)
9 DI2 NPN (reference terminal high)
10 DI3 Characteristics values are inverted for NPN
11 |DI4 mode.
12 DI C Isolation to control circuit: 500 VDC (functional low voltage)
Absolute maximum voltage: + 35V for 500 ms every 50 seconds
Operating voltage: -3Vto30V
Threshold 0 = 1 (maximum): 11V
Threshold 1 = 0 (minimum): 5V
Input current (guaranteed off): 0.6 mAto2mA
Input current (maximum on): 15 mA
2-wire Bero compatibility: No
Response time: 4mst4ms
Pulse train input: No
13 24V 24 V output (tolerance: - 15 % to + 20 %) referred to 0 V, maximum 50 mA, non-
isolated
14 ov Overall reference potential for digital inputs
Digital output | 15 DO1 + Mode: Normally open voltage-free terminals, polarised
(transistor) 16 DO1 - Isolation to control circuit: 500 VDC (functional low voltage)
Maximum voltage across termi- +35V
nals:
Maximum load current: 100 mA
Response time: 4ms+4ms
Digital output |17 DO2 NC Mode: Change-over voltage-free terminals, unploarised
(relay) 18 DO2 NO Isolation to control circuit: 4 kV (230 V mains)
19 DO2C Maximum voltage across termi- 240 VAC/30 VDC + 10 %
nals:
Maximum load curre