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Safety Guidelines

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.

Danger

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

Warning

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

Caution

> BB

with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

Caution

without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

Notice

indicates that an unintended result or situation can occur if the corresponding information is not taken into
account.

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 device/system may only be set up and used in conjunction with this documentation. Commissioning and
operation of a device/system may only be performed by qualified personnel. Within the context of the safety notes
in this documentation qualified persons are defined as persons who are authorized to commission, ground and
label devices, systems and circuits in accordance with established safety practices and standards.

Prescribed Usage
Note the following:

A Warning
This device may only be used for the applications described in the catalog or the technical description and only in
connection with devices or components from other manufacturers which have been approved or recommended
by Siemens. Correct, reliable operation of the product requires proper transport, storage, positioning and
assembly as well as careful operation and maintenance.

Trademarks

All names identified by ® are registered trademarks of the 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.
Siemens AG Order No.: 6SL3097-2AL00-0BPO Copyright © Siemens AG 2006.
Automation and Drives 03/2006 Edition Technical data subject to change

Postfach 48 48
D-90437 NURNBERG
GERMANY
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SINAMICS Documentation
The SINAMICS documentation is organized in 2 parts:
e General Documentation / Catalogs
¢ Manufacturer/Service Documentation

An overview of publications, which is updated on a monthly and also provides information
about the language versions available, can be found on the Internet at:

www.siemens.com/motioncontrol

Select the menu items "Support" — "Technical Documentation" — "Overview of Publications".

The Internet version of DOConCD (DOConWEB) is available under:

www.automation.siemens.com/doconweb

Information about training courses and FAQs (Frequently Asked Questions) can be found at

the following website:

www.siemens.com/motioncontrol under menu option "Support”

Usage phases

Table 1 Usage phase and the available documents/tools
Usage phase Tools
Orientation SINAMICS S Sales Documentation
Planning/configuration SIZER Configuration tool
Decision/ordering SINAMICS S Catalogs
Installation/assembly o SINAMICS S120 Equipment Manual for Control Units and

Supplementary System Components
¢ SINAMICS S120 Equipment Manual Power Modules Booksize
¢ SINAMICS S120 Equipment Manual Power Modules Chassis
o SINAMICS S150 Operating Manual

Commissioning e STARTER parameterization and commissioning tool
o SINAMICS S120 Getting Started

¢ SINAMICS S120 Commissioning Manual

¢ SINAMICS S120 CANopen Commissioning Manual
¢ SINAMICS S List Manual

¢ SINAMICS S150 Operating Manual

Usage/operation o SINAMICS S120 Commissioning Manual
e SINAMICS S List Manual
o SINAMICS S150 Operating Manual
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Target group

Benefits

Standard scope

Usage phase Tools

Maintenance/servicing ¢ SINAMICS S120 Commissioning Manual
e SINAMICS S List Manual
¢ SINAMICS S150 Operating Manual

This Manual addresses planners, installation technicians, design engineers.

This manual provides information on the components and functions of devices so that the
target group is capable of installing, setting up, testing, operating, and troubleshooting the
devices safely and correctly.

This documentation only describes the functionality of the standard version. Extensions or
changes made by the machine tool manufacturer are documented by the machine tool
manufacturer.

Other functions not described in this documentation might be able to be executed in the drive
system. This does not, however, represent an obligation to supply such functions with a new
control or when servicing.

Further, for the sake of simplicity, this documentation does not contain all detailed
information about all types of the product and cannot cover every conceivable case of
installation, operation or maintenance.
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Technical Support
If you have any questions, please get in touch with our Hotline:

European and African time zones

A&D Technical Support

Tel.: +49 (0) 180/ 5050 - 222

Fax: +49 (0) 180 / 5050 - 223

Internet: www.siemens.com/automation/support-request
E-mail: adsupport@siemens.com

Asian and Australian time zones

A&D Technical Support

Tel.: +86 1064 719 990

Fax: +86 1064 747 474

Internet: www.siemens.com/automation/support-request

E-mail: adsupport@siemens.com

American time zone

A&D Technical Support

Tel.: +1 423 262 2522

Fax: +1 423 262 2289

Internet: www.siemens.com/automation/support-request

E-mail: adsupport@siemens.com

Note

Country telephone numbers for technical support are provided under the following Internet
address:

www.siemens.com/automation/service&support

Questions about the Manual

If you have any questions (suggestions, corrections) regarding this documentation, please
fax or e-mail us at:

Fax: +49 (0) 9131 / 98 - 63315

E-mail: motioncontrol.docu@siemens.com

Fax form: Refer to the reply form at the end of this manual

Internet address for SINAMICS

www.siemens.com/sinamics.
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EC Declaration of Conformity

ESD information

vi

VAN

The EC Declaration of Conformity for the EMC Directive can be found/obtained from:

e in the Internet:
www.ad.siemens.de/csinfo
under Product/Order No. 15257461

¢ with the responsible branch office of the A&D MC Business Division of Siemens AG.

Caution

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

Regulations for handling ESD components:

When handling components, make sure that personnel, workplaces, and packaging are well
earthed.

Personnel may only come into contact with electronic components, if
e They are grounded with an ESD wrist band, or
e They are in ESD areas with conductive flooring, ESD shoes or ESD grounding straps.

Electronic boards should only be touched if absolutely necessary. They must only be
handled on the front panel or, in the case of printed circuit boards, at the edge.

Electronic boards must not come into contact with plastics or items of clothing containing
synthetic fibers.

Boards must only be placed on conductive surfaces (work surfaces with ESD surface,
conductive ESD foam, ESD packing bag, ESD transport container).

Do not place boards near display units, monitors, or television sets (minimum distance from
screen: 10 cm).

Measurements must only be taken on boards when the measuring instrument is grounded
(via protective conductors, for example) or the measuring probe is briefly discharged before
measurements are taken with an isolated measuring device (for example, touching a bare
metal housing).
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Safety information

VAN

Danger

Commissioning shall not start until you have ensured that the machine in which the
components described here are to be installed complies with Directive 98/37/EC.

SINAMICS S equipment must only be commissioned by suitably qualified personnel.

The personnel must take into account the information provided in the technical customer
documentation for the product, and be familiar with and observe the specified danger and
warning notices.

When electrical equipment and motors are operated, the electrical circuits automatically
conduct a dangerous voltage.

Dangerous mechanical movements may occur in the system during operation.

All work on the electrical system must be carried out when the system has been
disconnected from the power supply.

Danger

Correct and safe operation of SINAMICS S drive units assumes correct transportation in the
transportation packaging, correct long-term storage in the transport packaging, setup and
installation, as well as careful operation and maintenance.

The details in the catalogs and proposals also apply to the design of special equipment
versions.

In addition to the danger and warning information provided in the technical customer
documentation, the applicable national, local, and system-specific regulations and
requirements must be taken into account.

According to EN 61800-5-1 and UL 508, only protective extra-low voltages (PELVs) up to
30 V AC or 42.4 V DC may be connected to all connections and terminals.

Danger

As part of routine tests, SINAMICS S components will undergo a voltage test in accordance
with EN 61800-5-1. Before the voltage test is performed on the electrical equipment of
industrial machines to EN 60204-1, Section 19.4, all connectors of SINAMICS equipment
must be disconnected/unplugged to prevent the equipment from being damaged.

Motors should be connected-up corresponding to the circuit diagram supplied with the motor
(refer to the connection examples, Motor Modules). They must not be connected directly to
the three-phase supply because this will damage them.
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Note

When operated in dry areas, SINAMICS equipment conforms to the Low-Voltage Directive
73/23/EEC.

Note

SINAMICS equipment fulfills, in the configuration specified in the associated EC Declaration
of Conformance and when the EMC Mounting Guidelines is consequently implemented,
Order No. 6FC 5297-[JAD30-0AP, EMC Directive 89/336/EEC.

A Warning
Operating the equipment in the immediate vicinity (< 1.8 m) of mobile telephones with a
transmitter power of > 1 W may lead to incorrect operation.

Equipment Manual AC Drive
viii Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BPO



Table of contents

FOPEWOIA ...ttt ettt ettt ettt ettt e et e et eeeteeeteeeteeeteaeaeeaaaaeaassaassaas saaeaaan freeeeeeneeesaaeenaeeeaaneenns iii
1 SYSEIM OVEIVIEW........coiiiiiie e ceeeie e ee e et eee e e ettt e s se s e e seaae e e e neeeasameeeesamseeeseseensess sassnesesnneenannnensn 1-1
1.1 (1= o I o] =T o] o) [Toz= o) o [P PEPOTPPSRRR 1-1
1.2 BT (=1 o] =PRI 1-2
1.3 Platform concept and Totally Integrated Automation............c.cccceeriiiie e 1-2
1.4 Overview, SINAMICS ST120 AC DIiVE.....uuuueeee e ettt eeeee e e et e e e e e e e e eeeaees 1-3
1.5 Components, SINAMICS S120 AC DFIVE ......uuiiiiiee et eesee e e e e e e e e e s eennaeeeeeeeeennnes 1-5
1.6 SYSIEM LA ... e e e 1-6
1.7 I =1 Lo F= o L PRSP 1-8
2 Line-side pOWET COMPONENES .......c..uiiieiiieeeierer e reeiree e e e e e emr e e ssse e e e e see e s sne e e s sesseeesesssneensnmes smeesssnrnensns 2-1
21 o] (oo [8 o o] o [T 2-1
2.2 Line CoNNECLION VANANTS ...t e e reeearee eeeeeeeas 2-3
2.21 Methods Of liN€ CONNECHION .........eeiiiiieee e e e e eeeeeeens 2-3
2.2.2 Operation of the Line Connection Components on the Supply Network ...........ccccccovevcvivieeneenn. 2-4
2.2.3 Operation of the Line Connection Components via an Autotransformer................cccocceveeeee.. 2-5
224 Operation of the Line Connection Components via an Isolating Transformer..............ccccccu.e.... 2-6
225 Line Connection via a Residual-Current Circuit-Breaker ..o 2-7
2.3 [T {11 (=T 2-8
2.31 1=y o] o] o PSSR 2-8
2.3.2 Safety INFOrMAtION ....coee e e e e e e e e e aa e e e e e e e nnneees 2-8
233 Dimension drawing, BIOCKSIZE .........coo i e 2-9
2.3.4 Dimension drawing, ChaSSiS. .....ccuu e i e e e e e e e e e e e e e e e e aennn e eean 2-10
2.3.5 [Ty 2= 11 =[] o 2-11
2.3.6 (=T o1 0gox= 1 I @] 0 T=T o1 1] o 1SS 2-13
2.3.7 Technical data, BIOCKSIZe lIN€ filter..........eviiieie e e 2-14
2.3.8 Technical data, Chassis N filter ... s 2-14
24 I =N == Tod (o ) 2-15
241 TS g o] 1o o S 2-15
242 Safety INfFOrMatioN ... et e e 2-15
243 Dimension drawings, BIOCKSIze liN€ reactors..............uuviiiiiiiiiiiiieeee e 2-16
244 Dimension drawing, Chassis lIN€ r€aCION..............ccciiiiiie e 2-20
245 LTS 2= 1= [ o PR 2-22
246 EleCtrical CONNECHION .........eiii et e e reaereaeee eeeeeeeeens 2-26
2.4.7 Technical data, BIOCKSIZE .........oooiiiiiieeeeee ettt e e e e e aeeeeaes 2-27
2.4.8 Technical data, ChasSiS...........cii it e e e e e e e et e e e s aeeaees 2-29

Equipment Manual AC Drive
Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BPO ix



Table of contents

POWET MOGUIES ...t ettt ettt ettt ettt e et eeeeeeeteeeeeeeaaeaaaaaaaasaaesaasaaasaaaaaan semneneneeneneeaeeeeeens 3-1
3.1 Power Modules BIOCKSIiZe (PM340) ......coooiiiiieiiiiee e ee e 3-1
3.1.1 [Tt g o] 1 o] o NPT 3-1
3.1.2 Safety INFOrMALION ........ooii e e e e e e e st e e e e e eeeeaeeeaeanes 3-4
3.1.3 INterface dESCIIPLION ... .....uiiiiiieee et e e e e e e e e e e e naareae s 3-7
R Tt R I V=Y o SRR 3-7
3.1.3.2  Line SUPPLY CONMNECHION. ... ...eiiiiiiiii ittt st s b e e s ennes 3-16
1 W R 0 S |V o) (o oo o1 1Yo o o R 3-17
3.1.3.4 Connection to the option module, brake control .............ccceveeiiicciiiiee e 3-17
3.1.3.5  Braking resistor RT/R2 ... ..ottt e 3-17
3.1.4 DIMENSION AraWINGS ... .eeeiiiiieee ettt ettt e e bt e et e e b e e e aabe e e s abre e eeeeennes 3-18
3.1.5 [ 18] o1 (1o T PO POP TR OPPPPROPPPPN 3-25
3.1.6 Electrical iNStallation...........coovi i e 3-30
3.1.7 =T gL Tor=1 o - = SR 3-30
3.2 Power Modules ChassSis..........ciiiiiiiiiiiie ettt et et e e et e e e enne e 3-42
3.2.1 [T Tod o] 1 o] o RO RRRPUUPRPPSSPRPUPPN 3-42
3.2.2 Safety INFOrMAtIoN ... e e 3-43
3.2.3 INterface deSCriPHION......coi e e e e 3-44
B Tt B O 1YY V1= SRR 3-44
I T2 TZZN S - 10 0 o] (=Y o] o 1= Yo 1 o] o WS PRR 3-46
3.2.3.3  Terminal BIOCK XO ... ..ottt e e et e e e e s s b b e e e sannreeeeaae s 3-47
3.2.3.4 DCPS, DCNS connection for a dv/dt filter............ooovueiiiiiiiiieee e 3-47
3.2.3.5 X41 EP terminal / temperature sensor CONNECHON ..........coiiiiiiiiiiiiiie e 3-48
3.2.3.6 DRIVE-CLIQ Interface X400-X402.........cocouuieeiiieie e eecieeeseteeeeetee e s stae e s essbee e s enae s e ennaeeesenrees e 3-48
3.2.3.7 Meaning of the LEDs on the Power Module ................uuuiiiiiiii i 3-49
3.24 DIMENSION AFraWINGS ...t e e e e e et e e e e e e e e bbbt e e e e e e e e aanbeeeeeeeeeannenee sannnneees 3-50
3.25 Mounting the CU310 in the Power Module Chassis ...........cccccveiiiiiieiiiiie e 3-52
3.2.6 Electrical CONNECHION ... ... et e e e e e e e e e e e e e e e e ennes 3-53
3.2.7 B IC=Tod T T (o= e -1 - TSR 3-54
K B O o F- =T =1 L] 1o SRR 3-56
3.2.7.2 Current de-rating as a function of the pulse freqQUENCY...........coccciiieiiiiiiiii e, 3-57
DC liNK COMPONENTS.........coiiiieiieiiieee i e rrr e e e eee e e se e e ess e e e e s s e e e e e s seeeeeseneeeessanenessnnnneeseeeannnneensarnnnsans 41
4.1 [ (o Tod & - SRR 4-1
411 BraKing MESISTOrS ......coiiiiiiiiiiie ettt e e et e e e e e e enr e e e e 4-1
g I B B =TT 4 o o o PSR 4-1
4.1.1.2  Safety INfOrmMation ........c.uiiiiie e e e e e e e e e 4-1
o g R T B 1 g T=T o T3 o W [ = 1Y o TP 4-3
o O Y/ [0 TU | ] T PR 4-5
o g T =Tl o g 1= o =1 - ST 4-6
4.2 L 4T TS 1 USSR 4-8
421 Braking MOGUIES .......oooiiiiiiiie ettt e e e e e e et e e e e e et a et e e e e eaat aeeennnnnneees 4-8
g g B D 1= o] o] o SRS 4-8
4.2.1.2  Safety INFOrMAION ........eeiiiiiiee ettt e e et e e s entee e e s eeeennsaeeeeanreas 4-9
4.2.1.3 Braking Module for frame Size FX.........oooiiii e 4-10
4.2.1.4 Braking Module fOor type GX ... e e 4-11
4.2.1.5  Sample CONNECHION........ciiiiiiii ettt e et e e e nbe e e s anbe sbeee e e ennees 4-12
4.2.1.6 Braking resistor CONNECHON X1 ........oiiiiiiiiiiee e e e e e e e e e et eaeeee aneeees 4-12
4.21.7  X21 digital INPUIS/OUIPULS ....coiiiiiieiee e e e e rneeee s 4-13
4.2.1.8 S1threshold value SWItCh ... ... e e 4-13
4.21.9 Installing a Braking Module in a Power Module, frame size FX........cccooiiiiiiiniiineee, 4-14
4.2.1.10 Installing a Braking Module in a Power Module, frame size GX..........ccccceiiiiiiiiiie e, 4-17
4.2.1.11 TeChNICAl Aat@......cocoiiiiiiiiii et et e e e e nee e e e ennes 4-19
Equipment Manual AC Drive

Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BP0O



Table of contents

422 Braking FESISTOrS ... ..ttt e e e 4-20
B I B L=t To7 ] o oo PRSPPI 4-20
4.2.2.2 Safety INTOrMAtION ........ooii i e e e e s e re e e e e e s e sanre e e e e srrnneeaaeeaaan 4-20
4.2.2.3 DIimMENSION ArAWiNg ....cocieiiiiiiiiiiiie e e e ceieee e e ee e e e e e e e e e e e e s et e s e e eaeesaassteseaeesesnsntaeeeaeasseeaaaneeanns 4-21
4.2.2.4 TeChniCal data...........oeoiiiiiii et e e e e e e e e annrneeaeeeeaaas 4-22
5 Motor-side POWEr COMPONENES............cciiiiiii e e e e e e e e s mr e e e e e e s ee e e e e eennmeees 5-1
5.1 1Y/} (o G (== o3 (o ) = SR SSRSRR 5-1
511 5 oo &7 2 - S 5-1
L 0t e Pt O I =TT o 1T IO EERS 5-1
5.1.1.2  Safety INTOrMation ...........oiii i e e e e nees 5-1
5.1.1.3  DiImMENSION AraWiNGS......ueeeeiiiiiie it ettt ettt ettt e aa b e e e e b e e e e bt e e e s aabe e e e e nre e e e s e e anreeeeannee 5-2
0t I I |V o U o 1 T [ T PRSP P PP OPPPP 5-7
5.1.1.5  EleCtrical CONNECHION ...ttt e e e e e st r e e e e e s e nnner e e e e e eneeaeeeeeanns 5-12
5.1.1.6  TeChNICAl dat@........eeeiiiiiiiie et sttt e et e e e e st e e e s rneeeeean 5-13
51.2 L7 0 F= LTSRS 5-16
L TR 20 T 9 1= 4] o 110 o SRR 5-16
5.1.2.2  Safety INfOrMation .........c..ooi e e 5-16
5.1.2.3  DiIiMENSION ArAWING ..ccoiuveeeeiiiiiee ittt ee ettt e s ettt et e e sttt e e s sabe e e e sb et e e s sabeeeesbeeeeeanbeeee s eeeanbeeeesan 5-17
LT I S Vo] g [Tor= 1 e -1 - TSRS 5-18
5.2 ST U ETo o b= I i1 (= RS 5-19
5.2.1 L7 0T LTSRS 5-19
L0t 0t B I =TT o] 1T I USSP URRRR 5-19
5.21.2  Safety iNfOrmation ... ... et e e e e e e 5-19
5.2.1.3  DIiMENSION ArAWING ...oceeeiiiiiiiiiieeee et e e et e e e e e ee e e e e e e s s eeteeeeeeessanteaeeeeeeasansnteeeaeeasseeeeeeesanns 5-20
5.2.1.4  TeChNICAl dat@.........eeiiiiiiiie et sttt e e e a e e e e e e aneeeeeea 5-21
5.3 Lo Y7o 8 11 (Y SRS 5-22
5.3.1 L7 0T LTSRS 5-22
L0 Tt 0t N I =TT o] (T o ISR 5-22
5.3.1.2  Safety iNfOrmMation ... e 5-22
Lo Tt I T [ (=1 £= Vot o (Y=Yl ] ) o ] o 1SR POPPPRPRR 5-24
5.3.1.4 Connection of the dv/At eI ...........ooiiii e e 5-25
5.3.1.5 Dimension drawing, AV/At FEACION ........c..eiiiiiiiiie e e 5-26
5.3.1.6 Dimension drawing, lIMitiNg NEIWOTK ...........ccuriiiiiiii e 5-28
5.3.1.7  TeChniCal data.........eeoiiiiiie ettt e e e e et e e e e e e e e e ee snnneneeaaaeeaanas 5-29
6 (070 ] (o I8 o T - 6-1
6.1 [ a1 1yoTo 18 T3 o] o L0 PSPPSRI 6-1
6.2 Control Unit CU310 DP (PROFIBUS) ......ccuiiiiiiiiieeiiieiie s st e steee e ssttee e steeeessnteeessnteeeesnneeeaeanes 6-5
6.2.1 LY=o 0] 1T o 6-5
6.2.2 Safety INFOrMEALION ... e 6-6
6.2.3 INterface dESCIIPHION......co et e et e e e rab e e e e e erabeeeeans 6-7
L0 T B O 1YY 1= PSPPSR 6-7
(SRR TZ NS T- 11 4 o) (=Y o] o 1= Tox (oo SRR 6-8
6.2.3.3 X100 DRIVE-CLIQ INTEITACE ....eeeiiuiiiieiitiiie e eiiiee ettt ste ettt e e e snte e e s sbaee e s snteee s eeeeeanes 6-9
6.2.3.4 X120 EP terminals / temperature Sensor CONNECHION ...........c.oeiiiiiiiiiiiiieie e 6-9
6.2.3.5 X121 digital iNPUIS/OULPULS .......ooiiiiiiieii e e e 6-10
6.2.3.6 Electronics power SUPPIY X124 ... .ottt e 6-11
6.2.3.7 X271 PROFIBUS ...ttt ettt ettt e e sttt e e sttt e e e sabe e e e sbeeeeeanbeeee e aeeanbeeeenan 6-11
6.2.3.8 X233 HTL/ TTL €NCOAEr INTEITACE. ... .ciiiiiiiieeiiiiee ettt e s e st e e snaeee s aeee s 6-12
6.2.3.9 PROFIBUS address SWILChES .......coo ittt e e e e eee e 6-13
6.2.3.10 X22 serial interface (RS232) .......couiiiiiiiiiie e e 6-14
6.2.3.11 Measurement SOCKets TO, T1, @Nd T2 ..o e e e e e e e e reaaan e 6-14
6.2.3.12 Slot for the CompactFIash Card ............cooooiiiiii oo e 6-15
6.2.3.13 Description of the LEDs on the Control Unit 310 DP.........ccuviiiiiiee e 6-16

Equipment Manual AC Drive
Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BPO Xi



Table of contents

Xii

6.2.4 DIMENSION ArAWING . ...cieeiei ittt et e rb b e e e sttt e e e bt e e e e aabeeeesbe sanbeeeeeans 6-17
6.2.5 Mounting the CU310 on the Power Module BIockSize.............oooiiiiiiiiiiieeee, 6-18
6.2.6 Mounting the CU310 in the Power Module Chassis ............ccooiiiiiiiiiiiiii e 6-20
6.2.7 BIC=Td gL Tor=] o - = PSR 6-21
6.3 Control Unit CU310 PN (PROFINET) ....uuiiiiiiiie ittt e e e 6-22
6.3.1 TS g o] (o] o ST 6-22
6.3.2 Safety INFOrMation ... e e 6-22
6.3.3 INterface deSCrIPHON .. ...coi e e e e e 6-23
LR 2R Tt B O 1YY 1= SRS 6-23
6.3.3.2  SAMPIE CONNECHION.......eueiiii i e e e e e e e e e e e st b e e e e e e s eeaasreees srrrereeaaeeas 6-24
6.3.3.3 X100 DRIVE-CLIQ INtEIACE. ... .eeiiiiiiiieeeiie ettt et e e e e e e nnrae e s enae e e e s e e ennees 6-25
6.3.3.4 X120 EP terminals / temperature Sensor CONNECHION ...........coiiiiiiiiiieiiiiiiee e 6-25
6.3.3.5 X121 digital iNPUIS/OULPULS .....o..eeiiiiiiii e e 6-26
6.3.3.6  Electronics pOWET SUPPIY X124 ......oooiieiiiieeie e ettt e e e e e e e e e e raa e e e e e e aaaaaees 6-27
6.3.3.7 X200 - X201 PROFINET .....etteiiiieie ittt ettt sttt st e e s st e e e e e s snnte e e e s e e ennees 6-27
6.3.3.8 X233 HTL/ TTL €NCOUEr INtEITACE.......ueeiiiiiiiie ettt e e e enee s 6-28
6.3.3.9  X22 serial interface (RS232) ........ooi e 6-28
6.3.3.10 Measurement sockets TO, T1, @Nd T2 .....oooeeeeieiiiiieeeee e e e e e e e e e e 6-29
6.3.3.11 Description of the LEDs on the Control Unit 310 PN ........ccooiiiiiiiii e 6-30
6.3.4 [T g g Y=Y o TS o) e L= 1V7/ 1 o TSP PRERRR 6-31
6.3.5 Mounting the CU310 on the Power Module BIOCKSIZE.............cooiiiiiiiiiiiecee e 6-32
6.3.6 BIC=Te] T T To7=1 o -1 - TSR 6-33
6.4 Control Unit Adapter 31 (CUAST) ..ottt e e 6-34
6.4.1 =T Yo7 o) (o] o PRSP 6-34
6.4.2 Safety INTOrMAtION ......ooiii e e e e e e e e e e e are e e e srrreeeaaaeeas 6-34
6.4.3 INterface dESCIIPLION ... .. e e e e e e et e e e e e e eaae e e e s nnaraees 6-35
L e Ty B O 1YY 1= SRS 6-35
6.4.3.2 X200 - X202 DRIVE-CLIQ INtEIACE ......ccccueiieeiiiiie ettt e e e s 6-36
6.4.3.3 X224 eleCtroniCS POWET SUPPIY ....oeiiieiiieiiiiiee ittt et e e et e s enae e e e ene s ennes 6-37
6.4.3.4 X210 EP terminals / temperature sensor CONNECLON ...........coeiiiiiieiiiiii e 6-37
6.4.3.5 Description of the LEDs at the Control Unit Adapter 31 .........cccoiiiiii i, 6-38
6.4.4 [T aa Tt o TS o] o [r= 1Y o o TR PR PURPPR 6-38
6.4.5 IVIOUNEING. ¢ttt e eh e et e e e bttt e e sab et e e e bb e e e e aabe e e e enee shbeeeesannneeeaan 6-39
6.4.6 BIC=Te] T T To7=1 o -1 - TSR 6-40
Supplementary system components and encoder system integration ...............ccocccoeiieiieiinciceenccceee s 7-1
71 Basic Operator Panel 20 (BOP20) .......cociii oottt e et e e e e e e e e s srnae e e e e e e e 7-1
7.1.1 [T Yod o] 1 To] o H RO PUPU PPt 7-1
71.2 INterface dESCIIPLION ... .....uiiiiiieee e e e e e e e e e e e e e e e e e aareaeeas 7-1
71.3 [ 18] o1 (1o T PO UPP TP PP 7-4
714 QL= o3 1171 e =1 - TSR 7-5
7.2 Terminal Module 31 (TIM3T) ...t ettt e e st e e s enee e e e anneee e eeeas 7-5
7.2.1 [T Yo7 o) (o] o RPN 7-5
7.2.2 Safety INFOrMEALION ......ooo e e et e e e st e e s eeeennteeaeanes 7-5
7.2.3 [0 (T g =Yoo R0 LoT Yo o] [ o U 7-6
4072 T T © V=Y o SRR 7-6
RS I T 1141 o] (=T o] o o 1=l o] o T RS OTPRTTI 7-7
7.2.3.3 X500 and X501 DRIVE-CLIQ INtErfaCe ........ccciiuuiiiiiiiiiie et 7-8
7.2.3.4 Electronics power supply X524 ... ————— 7-8
7.2.3.5 Digital INPULS XO20 ... ..ottt ettt et e e e aan e e e e e s 7-9
7.2.3.6  Digital INPULS X530 .. ..eiiieiiiiiie ittt st e et e s s e e e e st e e e s nee e e snbeeesannaeeean e eenneeeeeannees 7-10
7.2.3.7 Auxiliary voltage for the digital iNnputs X540 .........c.ooiiiiiiii e 7-11
7.2.3.8  ANAIOG iNPUES X521 .. .eeiiieiiee it e e e e e e e e s e e e e e e e st e eeeeaeesaannnreeee anrnaeaaaeean 7-12
7.2.3.9 S5 current/voltage changeover switch for analog iNPUtS ...........cccce i 7-12
7.2.3.10 Analog outputs/temperature sensor connection X522...........ccccuiiiiiiiiiiiiiiiie e 7-13

Equipment Manual AC Drive
Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BPO



Table of contents

7.2.3.11 X541 bidirectional digital iNpUtS/OULPULS ......oeeee e e 7-14
7.2.3.12 Relay OUIPULS XBA2..... . e ettt e ettt e e s bt e e e aab e e e e e e e anteeeeea 7-15
7.2.3.13 Description of the LEDs on the Terminal Module 31 (TM31) ....cooviiiiiiiiiiiiee e 7-15
724 D10 gT=Y o TS o] T [ir= YT o o PRSP 7-16
7.2.5 /[0 1 T P 7-17
7.2.6 Electrical CONNECHION ..ot e et e e e e e e et e e e e e e s aeeeaaaeann 7-18
7.2.7 QI3 a1 o= 1 F- 1 - 7-20
7.3 Sensor Module Cabinet 10 (SMCT0) ....cciiiuiiieiiiiiie e se e e e sarae e e enreee s 7-21
7.31 D 1=y o] 1o o TP 7-21
7.3.2 Safety INFOrMAtION ... e en e e 7-22
7.3.3 INterface dESCIIPION ... .o ittt e e e e e e e et ee snneneeeeaens 7-23
A TR Tt B O 1V =Y oV = USSP URRRR 7-23
7.3.3.2 DRIVE-CLIQ IiNterface X500 .........cueiiiiiiiieeiiiiisee et e e sitee e e s e st e e s saaae e e snaeeessnsaeeessneee saeaean 7-24
7.3.3.3 X520 SENSOT SYSIEM .oeiiieieiieee et e e e e e e e e e e e e e e st e et e e e e santaaeeeaeeeaann aeeeannnnns 7-25
7.3.3.4 Electronics power SUPPIY X524 ...........uuiiiiieeeiiei et e ettt e e e s e st e e e e s s snraaeaaeeesnsneaes snnnes 7-26
7.3.3.5 Description of the LEDS 0N the SMCT0 .........coiiiiiiiiiiiie et 7-26
7.3.4 DIMENSION ArAWING ...eeieiiiiiieiiee ettt et e e e e s e s aab e e eeeeaaneeas 7-27
7.3.5 1Y T 18 o1 (1o T T PR 7-28
7.3.6 QI3 a1 o= 1 F- 1 - 7-29
7.4 Sensor Module Cabinet 20 (SMC20).....c.ccii i e e e e e e e s reaa e 7-30
7.4.1 )11 0] (o] o 7-30
7.4.2 Safety INFOrMatioN .........ooo i e e 7-30
7.4.3 INterface dESCIIPION......coii ettt e et e e e e e e e ee sneeeeeeaens 7-31
A2 Tt T O 1V =Y oSSR 7-31
7.4.3.2 DRIVE-CLIQ IiNterface X500 .........cueiiiiiiiieiiieieeeeiieee e sitee et eeesteeee s eeesaeeeessnseeeesnneeee seeeean 7-32
T7.4.3.3 X520 SENSON SYSIEM ...uiuiiiiiiiiiiiiiiieieieeeeeeeeeeee e a— e e e b e e seaessaeseeeeeseeeeeeeeeeeeataeaaaaaes sansnnnnnnnn 7-33
7.4.3.4 Electronics power SUPPIY X524 ..... ... ittt e e e e e nne e e e 7-34
7.4.3.5 Description of the LEDS 0n the SMC20 .........oooeeiiie e 7-34
74.4 DIMENSION ArAWING ...eeieiiiiiie ettt e e e s bt e e e st e e e e anbe e e e s eeeeanneeas 7-35
7.4.5 /101 1 10T SO 7-36
7.4.6 JLICTe gL TTo7= I = - F SR SRTR 7-37
7.5 Option modules, brake CONTIOL...........uiii i e e e s 7-38
7.51 a1 eTo U T3 4o o IS 7-38
7.5.2 Brake REIAY..... . e 7-38
AT B B =TTy o 1o o IO PPRRPTRR 7-38
VARSI N [ (=14 £ Tot= o (Y=Yl ] ) o ] o 1SR PRPRR 7-39
7.5.2.3 DIMENSION ArAWING ...cooeiiiiiiiiiiiie ettt ettt e e e s ettt e e e e e e nbete e e e e e aanbabeeeaeeaseeeaaaaeaann 7-41
7.5.24  TeChniCal data.........oooiiiiiii ettt e e e e e et e e e s saanreeeaeeaeaaas 7-41
7.5.3 Safe BraKe REIAY ........eeiiiiiiiii e e 7-42
7.5.3.1  Safety INfOrmMation ..o et e e ee e 7-42
PRSI [ (=14 £ Tot o (YTl ] ) o ] o 1SS PRPRR 7-43
7.5.3.3  DIMENSION AraWIiNg ...cccceiiiiiiiiiiiee e ettt et e e e e e e e e e e e e s ate e e e e e e e sastateaeaeesaansntaeeeeeasseeeaaneeanns 7-46
AR T S |V (o 18 o1 {1 o [ PP PPPPRT 7-47
7.5.3.5 TeChniCal data.........eeiiiiiiie ettt e e e et e e e e e e e nen e ee snnneneeaaaeeanns 7-49
8 =TT = PP 8-1
8.1 DRIVE-CLIQ cabinet gland .............c.ooiiiiiiiii ettt ea s 8-1
8.1.1 =T Yo7 ] o] o] o OSSPSR 8-1
8.1.2 Safety INFOrMAtION ........eiii e e s e et e e e e e e ennre e e e eneee 8-1
8.1.3 INtErface dESCIIPLION ..o ettt et e e e e e e et e e e e e neeeeaaaeaenns 8-2
S Tt R Bt I O 1V =Y oV = ORI 8-2
8.1.4 DIMENSION ArAWING ..eeeiiiiieiie et e et e ettt e e s bt e e e sab et e e sbe e e e e anbeeee s eeernbeeeeaas 8-3
8.1.5 /10 11 T USRS 8-5
8.1.6 JLICTe oL (7= I F- = D RO RR 8-6

Equipment Manual AC Drive
Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BPO Xiii



Table of contents

10

Xiv

8.2 DRIVE-CLIQ COUPIING ..vttieiitiiieitiiee sttt see e s et e e st e e et e e s nsae e e sste e e s ensaeaeannteeesannseae e aesnnnees 8-6
8.2.1 =T Yo7 o] (o] o N PSRRI 8-6
8.2.2 Safety INTOrMALION ......ooiii e e e e e e e e e s st ae e e e e e aeeeaaeeeannes 8-6
8.2.3 [a] (T g = oo N o LT Yol o o] 1] o TR 8-7
e e Tt B O 1YY 1= ST 8-7
8.2.4 DIMENSION ArAWING ... eeeie ittt e et e e eab e e e e st e e e aabe snreeeeaanes 8-8
8.2.5 1 1S3 =1 1= 11T o S 8-9
8.2.6 QL= o3 1171 e =1 - TSR 8-9
8.3 Yo (==Y a1 Vo N SRR 8-10
8.3.1 DIMENSION AFraWINGS ... ettt e e e e et e e e e e e e bbb et e e e e e e aanbbeeeeeeeeaanbeaee sannrnnees 8-12
8.3.2 IVIOUNEING. ¢ttt e ra e e st e e e b b et e e st et e e e abb e e e e sabe e e e enee sabeeeeeannneeeaans 8-18
Cabinet design and EMC for components, Blocksize format ............ccccooiiimi e ieciieeccceeee e 9-1
9.1 11 0. =1 (o o 9-1
9.1.1 LT T | P PRUPRRR 9-1
9.1.2 Safety INFOrMALION .......oeiii e e e e e e e e e e e s st rae e e e e e aeeeaeeeaannnes 9-2
9.2 Selection of Devices Required for Operating SINAMICS .........cccooiiiiiiiiiie e 9-3
9.21 LT = = OO ER 9-3
9.2.2 Information about line diScoNNEcting deVICES .........cooiiiiiiiiiiiie e 9-3
9.2.3 Overcurrent protection using line fuses or circuit-breakers ..........ccccoooveiiii i 9-3
9.24 [T @] o] r= o1 (o] =T PRSP 9-4
9.3 24 N/ DC SUPPIY VORAGE ...eeeeieiiieeiiiiee ettt et e st e e sttt e e e snte e e e sbee e e e snteee e eeeeans 9-5
9.31 LT = = SRR 9-5
9.3.2 Selecting POWer SUPPIY UNIES........oiiiieee e e e e e e e 9-6
9.3.3 24 'V component current CONSUMPLION ........oiiiiiiiiiiiiie et e e 9-7
9.34 OVErCUITENT PrOtECLION ... .eiii et ettt e e e st e e st e e e snte e e e en e eanreeeeeans 9-8
9.4 Arrangement of components and eqUIPMENT..........cccuiiiiiiiiie i 9-9
9.4.1 LT T | PSPPSR 9-9
9.4.2 [ 18] o1 (1o T T PO P TR OPPPPPOPPPPN 9-10
9.5 Information about Electromagnetic Compatibility (EMC) and Cable Routing............ccccuveeeee. 9-11
9.5.1 L T=T T | RSP P 9-11
9.5.2 Cable Shielding and ROULING...........cccuuiiiiiie e e e e e e e e e sannee seanes 9-12
9.5.3 Equipotential DONAING....... ..o e e 9-15
9.6 (7] a1 aT=Tox 1o LY, =1 1 T Yo £SO E 9-16
9.6.1 RS Ted (=T (=Yg 0 1T = £ S EE 9-16
9.7 Information on cabiNet COOING ........vuviiiiiie e e e 9-17
9.7.1 L T= T | TP 9-17
9.7.2 RV 42T o121 (o o FOR TSP 9-19
9.7.3 Power Loss of Components in Rated Operation ..............c.eeeiieiiiiiiiiiiiee e 9-21
Service and MaAINEENANCE .........couiiiiiiiciiiie e e e s ses s sseae et ee s s nes sansnnneensaaan 10-1
101 Safety INFOrMatioN ... e e e 10-1
10.2 Service and maintenance for components, Blocksize format........cc..ccoccviiiiiiiiiiiiieeie e, 10-2
10.2.1  Replacing hardware COMPONENES .......ccoiiiiiiiiiiiiiei e e e e e e e e e e e e e s 10-2
(O =Y o] = Yol o R { T £ o ISP SR 10-2

Equipment Manual AC Drive
Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BPO



Table of contents

10.3 Service and maintenance for Chassis format components ..o 10-7
LIRS TR N 1V, =110 (=T =g (o YT 10-8
10.3.2  Installation EQUIPMENT ... e e e e e e e e e s e s e e e e e e aeeeeaaaeeaaans 10-9
10.3.3  Replacing COMPONENLES ..ottt e e e e e e e e e e e e e e e e s aabraeeeaeeeneeeaeas 10-10
10.3.3.1 Safety INFOrMation ...........eiiiiie e e e e et e e en e e ennree e e nnees 10-10
10.3.3.2 Replacing the Powerblock, Power Module, frame size FX.......cccccoiiiiiiiiees 10-11
10.3.3.3 Replacing the Powerblock, Power Module, frame size GX ........ccccoviiiiiiieiie e 10-13
10.3.3.4 Replacing the fan, Power Module, frame Size FX.........oiiiiiiiiiiiiiee e 10-15
10.3.3.5 Replacing the fan, Power Module, frame Siz€ GX..........oviiiiiiiiiiiiee e 10-17
104 ST o= T (o3 o= T (= TSP UUUTRRROP 10-19
A List of abbreviationNS/aCrONYMS ............ciiiiiiiiiiiiiiee e e e se e e e e s s sesreeeesees eeeeesssesnmnes A-1
A.1 List Of @bbreViations ........ ... e e A-1
7o = Index-1

Equipment Manual AC Drive
Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BPO XV



Table of contents

Equipment Manual AC Drive
XVi Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BPO



System overview

1.1 Field of application

SINAMICS is the new family of drives from Siemens for industrial machines and
plant construction. SINAMICS offers solutions for all drive tasks:
e Simple pump and fan applications in the process industry.

e Complex individual drives in centrifuges, presses, extruders, elevators, as well as
conveyor and transport systems.

o Dirive line-ups in textile, plastic film, and paper machines, as well as in rolling mill plants.

¢ Highly dynamic servo drives for machine tools, as well as packaging and printing
machines.

Depending on the application, the SINAMICS range offers the ideal version for any drive
task.

SINAMICS G

Transportation Rolling mills

Machine tools

G_D212_DE_00053

Figure 1-1 SINAMICS applications
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System overview

1.2 Versions

1.2 Versions

SINAMICS offers different versions designed to meet a range of requirements:

o SINAMICS G is designed for standard applications with induction motors. These

applications have less stringent requirements regarding the dynamics and accuracy of
the motor speed.

¢ SINAMICS S handles complex drive tasks with synchronous/induction motors and fulfills
stringent requirements regarding

— Dynamics and accuracy,

— Integration of extensive technological functions in the drive control system

1.3 Platform concept and Totally Integrated Automation

All SINAMICS versions are based on a platform concept. Joint hardware and software
components, as well as standardized tools for design, configuration, and commissioning
tasks ensure high-level integration across all components. SINAMICS handles a wide variety
of drive tasks with no system gaps. The different SINAMICS versions can be easily
combined with each other.

SINAMICS is a part of the Siemens "Totally Integrated Automation" concept. Integrated
SINAMICS systems covering configuration, data storage, and communication at automation
level ensure low-maintenance solutions with SIMATIC, SIMOTION, and SINUMERIK.

G_D212_DE_00054

Figure 1-2  SINAMICS as part of the Siemens modular automation system
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1.4 Overview, SINAMICS S120 AC Drive

1.4 Overview, SINAMICS S120 AC Drive

SINAMICS S120 AC Drive is a modular drive system for individual axes and addresses
sophisticated drive tasks for an extremely wide range of industrial applications.

Applications include:

Machine concepts with a central drive (e.g. presses, printing, packaging)
Modular machine concepts where the machine modules broken down to single axes

Single-motor drives that when compared to standard drives have a high accuracy,
stability and smooth running requirements in machinery and industrial plant construction

Single-motor drives for transport applications (conveying, raising, lowering)
Drives without regenerative feedback into the line supply (wire-drawing, extruding)

Drive groups with high requirements placed on the availability (when the infeed fails, this
may not cause all of the axes to fail)

The combination of a power unit (Power Module) and a Control Unit (CU) or a Control Unit
Adapter form a single-motor drive in a compact design for machinery and plant construction.

SIZER, a high-performance engineering tool, makes it easier to choose and determine the
optimum drive configuration. The drive can be simply commissioned a user-friendly fashion
using the STARTER commissioning tool.

SINAMICS S120 AC Drive is supplemented by a wide range of motors. Whether
synchronous or induction, whether rotary or linear motors, all motor types are supported by
SINAMICS S120 AC Dirive.
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1.4 Overview, SINAMICS S120 AC Drive

Configuration example

PROFIBUS

SMC
Thlzz

Figure 1-3  Configuration with multi-axis and single-axis drives
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1.5 Components, SINAMICS S120 AC Drive

1.5 Components, SINAMICS S120 AC Drive
This overview includes components from SINAMICS S120 AC Drive.

SINAMICS S120 drive system

Line side components e Line Modules

Line reactors | Smart Line

Line filters B Wlolullzr i3
Active Line 3

{ 3 u Modules
& Active Interface

Modules

Power supply
Control Supply Module

DC link components
Braking Module
Braking resistors
Capacitor Module

Control Units Control Units SIMOTION Motor Modules
CU310 D425 = Single Motor .
CU320 D435 Modules
D445 Double Motor =

. CX32 Modules
Sensor Modules Power Modules Output side components
SMC10/SMC20 Motor reactors
SMC30 Sinusoidal filters
SME20/SME25
Drehstrommotoren Connection system
Synchronous motors Induction motors MOTION-CONNECT
1FT6 motors 1PH7 motors Power cables
1FK7 motors 1PL6 motors Signal cables
1FS6 motors 1PH4 motors
1FW3 torque motors
Gearboxes

G_D211_DE_00077

Figure 1-4  Component overview, SINAMICS S120 AC Drive
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1.6 System data

The following power components are available:

e Line-side power components, such as fuses, contactors, reactors and line filters for
switching the power supply and complying with EMC regulations.

o Power Modules, either with or without integrated line filter as well as integrated braking
chopper to provide power to the connected motor

To address the required functions, SINAMICS S120 AC Drive is equipped with:

e Control Units that provide the drive and technological functions.

e Supplementary system components that enhance functionality and offer different
interfaces for encoders and process signals.

The SINAMICS S120 AC Drive components were developed for installation in cabinets.

They have the following features and characteristics:

e Easy to handle, simple installation and wiring

e Practical connection system, cable routing in accordance with EMC requirements

e Standard design

1.6 System data

Table 1-1 General technical data

Electrical data

Line connection voltage
Blocksize format units

Chassis format units

1-ph. 200 V to 240 V AC % 10%.

3-ph. 380 V t0 480 V AC £ 10%.

Installation altitudes up to 2000 m above sea level.
De-rating is required above 2000 m.

3-ph. 380 V10 480 V AC + 10%.

Installation altitudes up to 2000 m above sea level.
De-rating is required above 2000 m.

Line frequency

47 Hz to 63 Hz.

Output voltage
Blocksize format units

Chassis format units

0 V to line supply voltage for 3-ph. 380 V to 480 V AC units.
0V to 0.78 V line supply voltage for 1-ph. 200 V to 240 V AC units.
0V to line supply voltage for 3-ph. 380 V to 480 V AC units.

Electronics power supply
Blocksize format units

Chassis format units

24 V DC, -15/+20 %*).

*) If a motor holding brake is used, restricted voltage tolerances may
have to be taken into account.

24 V DC, -15/+20 %.

Radio interference suppression
e Blocksize format units

- Standard

—  With line filter

No radio interference suppression.
Category C2 acc. to EN 61800-3.

1-6
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1.6 System data

Electrical data

e Chassis format units
- Standard
—  With line filter

Category C3 acc. to EN 61800-3.
Category C2 acc. to EN 61800-3.

Overvoltage category

Il acc. to EN 60664-1

Mechanical data

Vibratory load
e Long-term storage
e Transport
e Operation

Class 1M2 acc. to EN 60721-3-1 in transport packaging.
Class 2M3 acc. to EN 60721-3-2 in transport packaging.
Test values: 10 to 58 Hz 0.075 mm; 58 to 200 Hz 9.81 m/s2 (1 g).

Shock load

e Long-term storage
e Transport

e Operation

Class 1M2 acc. to EN 60721-3-1 in transport packaging.
Class 2M3 acc. to EN 60721-3-2 in transport packaging.
Test values: 147.15 m/s2 (15 g) / 11 ms.

Ambient conditions

Degree of protection

IP20 or IPXXB acc. to EN 60529; Open Type acc. to UL 508.

Class of protection

Class | (with protective conductor) and Class Il (PELV) to EN 61140.

Type of cooling

Internal air cooling, power units with forced air cooling using an
integrated fan.

Permissible ambient temperature in operation for
line-side components and Power Modules

0 °C to +40 °C without derating, maximum installation altitude 1000 m
above sea level.
40 °C to +55 °C refer to derating characteristics.

Permissible ambient temperature in operation for
Control Units and supplementary system
components

0 °C to +55 °C; maximum installation altitude 1000 m above sea level.
From an altitude of 1000 m, the max. ambient temperature decreases
by 7°C every 1000 m.

Climatic ambient conditions
e Storage V

e Transport®

e Operation

Class 1K4 acc. to EN 60721-3-1 in transport packaging.
Temperature -25 °C to +55 °C.

Class 2K4 acc. to EN 60721-3-2 in transport packaging.
Temperature -40 °C to +70 °C.

Maximum air humidity 95 % at 45 °C.

Class 3K4 acc. to EN 60721-3-3.

Temperature 0 °C to +40 °C.

Oil mist, formation of ice, moisture condensation, water drops, water
spray, water splashes and water jets are not permissible (EN 60204,
Part 1).

Environmental class/harmful chemical
substances

e Storage
e Transport
e Operation

Class 1C2 acc. to EN 60721-3-1 in transport packaging.
Class 2C2 acc. to EN 60721-3-2 in transport packaging.
Class 3C2 acc. to EN 60721-3-3.

Organic/biological effects
e Storage

e Transport

e Operation

Class 1B1 acc. to EN 60721-3-1 in transport packaging.
Class 2B1 acc. to EN 60721-3-2 in transport packaging.
Class 3B1 acc. to EN 60721-3-3.

Degree of pollution

2 acc. to 60664-1.
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System overview

1.7 Standards

Electrical data

Installation altitude
o Blocksize format units Up to 1000 m above sea level without de-rating.

Above 1000 m with current de-rating, linear to 80 % up to 4000 m.
Above 2000 m with voltage de-rating, linear to 77 % up to 4000 m.

e Chassis format units Up to 2000 m above sea level NN without de-rating,
above 2000 m up to 4000 m above sea level, refer to de-rating
characteristics.

Certificates

Conformity CE (low-voltage and EMC directives).

Approvals cULus.

Certification Safety Integrity Level 2 (SIL 2) acc. to IEC 61508, Safety Category 3

acc. to EN 954-1 for Safety Integrated — Safe Standstill (SH) and Safe
Brake Control (SBC).

1.7 Standards

Table 1-2 Essentially the application-relevant standards

Standards Title

EN 292-1 Safety of Machinery; General Design Guidelines;
Part 1: Basic terminology, methodology

EN 292-2 Safety of Machinery; General Design Guidelines;
Part 2: Technical Principles and Specifications

EN 563 Safety of machinery; temperature of services that can be touched; ergonomic data to define
temperature limit values for hot surfaces

EN 755-9 Aluminum and aluminum alloys - extrusion-pressed bars, pipes and profiles - profiles, limiting
dimensions and form tolerances

EN 954-1 Safety of machinery; safety-related parts of control systems;
Part 1: General Design Principles

EN 1037 Safety of machinery; avoiding unexpected starting

EN 55011 Industrial, scientific and medical high-frequency devices (ISM devices) - radio interference - limit
values and measuring techniques

EN 60146-1-1 Semiconductor converters; general requirements and line-commutated converters;
Part 1-1: Defining the basic requirements

EN 60204-1 Electrical equipment of machines;
Part 1: General definitions

IEC 60228 Conductors for cables and insulated conductors; guidelines for the limiting dimensions of round
cables

EN 60269-1 Low-voltage fuses -

Part 1: General requirements

IEC 60287-1 to -3

Cables - calculated the rated currents

Part 1: Rated current equations (100% load factor) and calculating the losses
Part 2: Thermal resistance -

Part 3: Main sections for operating conditions

EN 60529

Degrees of protection provided by enclosures (IP code)

1-8
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1.7 Standards

Standards Title

EN 60664-X Insulation coordination for equipment within low-voltage systems
Part 1: Principles, requirements and tests
Part 3: Use of coating, potting or moulding for protection against pollution

EN 60721-3-X Classification of environmental conditions

Part 3-0: Classification of environmental parameters and their severities; Introduction

Part 3-1: Classification of environmental parameters and their severities; Long-term storage

Part 3-2: Classification of environmental parameters and their severities; Transport

Part 3-3: Classification of environmental parameters and their severities; stationary use, weather
protected

EN 61000-6-X Electromagnetic compatibility (EMC)

Part 6-1: Generic standard; Immunity for residential, commercial and light-industrial environments
Part 6-2: Generic standards; Immunity for industrial environments

Part 6-3: Generic standards; Generic standard emission for residential, commercial and light-
industrial environments

Part 6-4: Generic standards; Generic standard noise emission for industrial environments

EN 61140 Protection against electric shock; Common aspects for installation and equipment

EN 61158 Digital data communications for measurement and control - Fieldbus for use in industrial control
systems

EN 61800-2 Adjustable-speed electrical power drive systems;

Part 2: General requirements - Rating specifications for low-voltage adjustable frequency a.c.
power drive systems

EN 61800-3 Adjustable-speed electrical power drive systems;
Part 3: EMC - Requirements and specific test methods

EN 61800-5-X Adjustable-speed electrical power drive systems;

Part 5: Safety requirements;

Main section 1: Electrical, thermal and energy requirements
Main section 2: Functional safety requirements

VDE 0100 Teil X Erection of power installations with nominal voltages up to 1000 V;
(IEC 60364-X-X) Part 200: Definitions

Part 410: Protection for safety, protection against electric shock
Part 420: Protection for safety, protection against thermal effects
Part 430: Protection of cables and conductors for over-current
Part 470: Protection for safety; use of protection for safety

Part 450: Protection for safety, protection against undervoltage
Part 5xx: Selecting and erecting electrical equipment

Part 520: Wiring systems

Part 540: Earthing, protective conductor, potential bonding conductor
Part 560: Electrical equipment for safety purposes

1ISO 9001 Quality management systems - requirements
UL 50 Enclosures for Electrical Equipment

UL 508 Industrial Control Equipment

UL 508C Safety for Power Conversion Equipment

Equipment Manual AC Drive
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1.7 Standards
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Line-side power components 2

2.1 Introduction

The line connection for a SINAMICS Blocksize drive line-up comprises an optional line
reactor and an optional line filter:

e Line supply voltages:
— 1-ph. 200 V to 1-ph. 240 V AC +/- 10%.
— 3-ph. 380 V to 3-ph. 480 V AC +/- 10%.
e Line reactor versions:
— 3 versions for frame sizes A - C (chassis).
— 5 versions for frame sizes D - F (3 chassis and 2 standalone).

e Line filter versions:

— Integrated
— External
- chassis
- standalone
Three-phase
—e— L3 .
L2 Optional Optional

L1 Contactor Line reactor Line filter ~ SINAMICS S120 Motor

Figure 2-1 Line connection, Blocksize

Equipment Manual AC Drive
Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BPO
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Line-side power components

2.1 Introduction

—e— L3 .
L2 Optional
L1 Contactor  Line filter Line reactor Power Module Motor

Figure 2-2 Line connection, Chassis

Note

The limit values for the radio interference voltage are only complied with when a line reactor
and a line filter are used (class A1 acc. to EN 61800-5-3 C2).

Caution

The following can occur if line reactors/line filters are used, which have not been approved
for SINAMICS by SIEMENS:

- the Power Modules could be damaged/destroyed.

- Line reactions can occur that can damage or interfere with other loads powered from the
same network.

Caution

The Power Modules Blocksize with line filters are only suitable for direct connection to
TN line supplies.

Equipment Manual AC Drive
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Line-side power components

2.2 Line connection variants

2.2 Line connection variants

221 Methods of line connection
A distinction is made between:
o Direct operation of the line connection components on the supply
e Operation of the Line Connection Components via an Autotransformer

e Operation of the Line Connection Components via an Isolating Transformer

Direct connection

3AC 380 Vto 3AC 480 V +/-10% or
1AC 200 Vto 1AC 240 V +/-10%
Resid.-current circuit-breaker,

univ.-current-sensitive (optional) |§| L2/
L1 N L3N
Autotrans- T T
former
Line supply voltage < 480 V \ Line supply
or <240V +10% /| reactor
Line supply voltage > 480 V| Isolating ﬂ
or> 240V +10% transformer
TN Line supply
line supply >, filter internal/
external

Motor isolation not per-
mitted for IT/TT line supply

Residual-current circuit-

breaker not universal- 77

current-sensitive Power
Module
U2 v2wz2

Install. altitude > 2,000 m

Line filter required
for IT/TT line supply

Figure 2-3  Overview of line connection variants

Equipment Manual AC Drive
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Line-side power components

2.2 Line connection variants

2.2.2

2-4

Operation of the Line Connection Components on the Supply Network

The SINAMICS S Blocksize drive system is designed to be directly connected to TN, TT line
supply systems with grounded neutral conductor or grounded phase conductor as well as to
IT line systems with rated voltages from 3-ph. 380 V to 480 V AC and 1-ph. 200 V to 240 V
AC. Operation with line filter is only possible, without having to use additional measures,
when connected to TN line supply systems with grounded neutral conductor.

L1

L2

L3

N

PE

Fuses

Line contactor

Line reactor
(optional)

Line filter
int./ext.

(optional)

L1 L2 L3

Power
Module

u2 v2 W3

Pl

L1 N

Power
Module

U2 V2 W3

b1

Other
loads

Figure 2-4 Direct operation on the line supply

Equipment Manual AC Drive
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Line-side power components

2.2 Line connection variants

223 Operation of the Line Connection Components via an Autotransformer

An autotransformer can be used for voltage adaptation in the range up to 3-ph. 480 V AC
+10% or 1-ph. 240 V AC +10%.

A Caution

To ensure protective separation, an isolating transformer must be used for voltages greater
than 3-ph. 480 V AC +10% and 1-ph. 240 V AC +10%.

Application example:

e The motor insulation must be protected from excessive voltages.

L1
L2 Other
L3 loads
N
PE
Fuses Mo I
rT—r-———"° r ——-—-i—u
| I |
| | |
Autotrans- : : |
former | | :
| I |
I_ _ 1l __J1_.4
Fuses
Line contactor
1 ———rr—
Line reactor :- :- |
(optional) 1 | |
I 11
Line filter >
int./ext. =
(optional)
L1 L2 L3 L N
Power Power
Module Module
U2 V2 W3 U2 V2 W3

Figure 2-5  Autotransformer

Equipment Manual AC Drive
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2.2 Line connection variants

224

2-6

Operation of the Line Connection Components via an Isolating Transformer

The isolating transformer converts the type of the line supply type in the plant (e.g. IT/TT line
supply) to a TN line supply. Additional voltage adaptation to the permissible voltage
tolerance range is possible.

An isolating transformer must be used in the following cases:

The insulation of the Power Module and/or the motor is not adequate for the voltages that
occur.

There is no compatibility to an existing residual-current protective device.
The installation altitude is greater than 2000 m above sea level.

For all other systems that are not TN line supply systems with grounded neutral
conductor, a line filter should always be used.

Caution

If the line supply voltage is greater than 3-ph. 480 V AC +10% or 1-ph. 240 V AC +10%, itis
not permissible that an autotransformer is used.

In order to ensure protective separation, an isolating transformer must always be used.

Equipment Manual AC Drive
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2.2 Line connection variants

L1

L3

PE

Fuses

Isolating
transformer

—— e —————————

Fuses

Line contactor

Line reactor

—
—
—
—
—
—

|
!
|
I
|
4

—
—

__l_o

[

I
b ?—————0
|
I —— e —
L N

Other
loads

|
(optional) :
|
Line filter >
int./ext.
(optional)
L1 L2 L3
Power Power
Module Module
U2 v2 W3 U2 v2 W3
Lol 1]
Figure 2-6  Isolating transformer
2.2.5 Line Connection via a Residual-Current Circuit-Breaker

In preparation

Equipment Manual AC Drive
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Line-side power components

2.3 Line filter

2.3

2.31

2.3.2

2-8

Line filter

Description

In conjunction with line reactors and a consequential implementation of the plant/system
configuration according to the EMC guidelines (Order No.: 6FC5297-0AD30-0AP0O), line
filters limit the cable-borne noise and disturbances emitted from power modules to
permissible values for the industrial environment at the installation location.

Note

All PM340 Power Modules are equipped with an integrated line filter.
Frame size A, 400V, is an exception; in this case, an external line filter must be used.

Safety information

VAN
VAN

>

Danger

Line filters are suitable for direct connection to TN line supplies with grounded neutral
conductor.

Caution

The cooling clearances of 100 mm above and below the components must be observed.
This prevents thermal overload of the line filter.

Caution

The terminals must be correctly connected:
e Incoming line cable to LINE/NETZ L1, L2, L3
e QOutgoing cable to the line reactor to LOAD/LAST L1', L2', L3'

Non-observance may damage the line filter

Caution

Using line filters not released by Siemens AG for SINAMICS can lead to line reactions that
can damage or destroy other loads powered from the network.

Equipment Manual AC Drive
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2.3 Line filter
233 Dimension drawing, Blocksize
5 S
(© (©
© ©
9 (0.35)
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60 (2.36)
<
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- — N -_—
2 % s @
® ~N [ ~
3 s |2 S
O
=@|I [eXe1l[#:N d
— " 3
_c—;, 36.5 o 22 o
o S 'S
a8 56 (2.20) 3 3
000
73 (2.87)
Figure 2-7  Dimension drawing: Line filter, frame size A
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2.3 Line filter

2.34 Dimension drawing, Chassis
al al =
2 A
a
O O
ad
. T . ad n3 Y1
- 2 > d - n2 R
t1 I ”} @ M\
N\
A
a3
y L1, 1 L1
— — I —
i : | SIEMENS |
L1 L1
L2, 1 L2’
h1/ h2 e I:: L2 L2' :: n1 H
L3 Netz/Line Last/Load -3
L3, I , L3
v — : :
Y
Va o Y
{ ® O |
b |
B
Figure 2-8  Dimension drawing, line filter
Table 2-1 Dimensions of the line filter, all data in mm and (inches)
6SL.3000- 0BE32-5AA0 0BE34-4AA0 0BE36-0AA0
B 330 (12.99) 360 (14.17) 400 (15.74)
H 240 (9.44) 240 (9.44) 265 (10.43)
T 116 (4.56) 116 (4.56) 140 (5.51)
al 40 (1.57) 40 (1.57) 40 (1.57)
a2 25 (0.98) 25 (0.98) 25 (0.98)
a3 5(0.19) 5(0.19) 8 (0.31)
a4 15 (0.59) 15 (0.59) 15 (0.59)
a5 11 (0.43) 11 (0.43) 11 (0.43)
b 270 (10.62) 270 (10.62) 310 (12.20)
h1 200 (7.87) 200 (7.87) 215 (8.46)
h2 100 (3.93) 100 (3.93) 120 (4.72)
Equipment Manual AC Drive
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Line-side power components

2.3 Line filter
6SL3000- 0BE32-5AA0 0BE34-4AA0 O0BE36-0AA0
t1 2(0.07) 2 (0.07) 2.5 (0.09)
t2 78.2 (3.07) 78.2 (3.07) 90 (3.54)
n1" 220 (8.66) 220 (8.66) 240 (9.44)
n2" 210 (8.26) 210 (8.26) 250 (9.84)
n3 330 (12.99) 330 (12.99) 370 (14.56)
d 9 (0.35) 9(0.35) 12 (0.47)
1) Lengths n1 and n2 correspond to the distance between holes

235 Installation

Line supply connection

Line filter cable

Figure 2-9  Mounting: Power Module with line filter

Equipment Manual AC Drive
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ine supply
connection

G

-10  Mounting: Power Module with motor reactor, line filter and line reactor

Line reactor

Motor cable
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Cable for the motor reactor

Line filter cable

Line-side power components

2.3 Line filter

Equipment Manual AC Drive
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2.3 Line filter

2.3.6 Electrical Connection

Figure 2-11  Shielding: Line filter, frame size A

Equipment Manual AC Drive
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2.3 Line filter

2.3.7

Table 2-2

Technical data, Blocksize line filter

Technical data, Blocksize line filter

Line supply voltage 3-ph. 380...480 V AC

Line filter 6SE6400-2FA00-6ADO

Suitable for Power Module

6SL3210-1SE11-3UA0, 6SL3210-1SE11-7UAQ
6SL3210-1SE12-2UA0, 6SL3210-1SE13-1UAQ

6SL3210-1SE14-1UAQ

Rated current A 6

Power loss w <5

Line supply connection 2.5 mm screw terminals?
L1, L2, L3

PE connection At the housing with M4 stud
Load connection Shileded cable 3 x 2.5 mm?2
U, Vv, w 0.4 mlong

Degree of protection IP20 or IPXXB

Weight, approx. kg 0.5

2.3.8 Technical data, Chassis line filter
Table 2-3 Technical data, Chassis line filter
Order No. 6SL3000- 0BE32-5AA0 | OBE34-4AA0 | OBE34-4AA0 | OBE34-4AA0 | OBE36-0AA0
Suitable for 6SL3310- 1TE32-1AA0 | 1TE32-6AA0 | 1TE33-1AA0 | 1TE33-8AA0 | 1TE35-0AA0
Power Module
Rated power of the Power | kW 110 132 160 200 250
Module
Rated voltage \% 3-ph. 380 V AC -10 % to 3-ph. 480 V AC +10 % (-15 % < 1 min), 47 to 63 Hz
Rated current A 250 440 440 440 600
Power loss kw 0.049 0.049 0.049 0.055
Line supply/load M10 M10 M10 M10 M10
connection
L1,L2,L3/L1,L2, L3
Dimensions
Width mm 360 360 360 360 400
Height mm 240 240 240 240 265
Depth mm 116 116 116 116 140
Weight kg 12.3 12.3 12.3 12.3 19.0
Equipment Manual AC Drive
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2.4 Line reacfors

2.4 Line reactors

241 Description

The line reactors limit lower-frequency harmonics that are fed back into the line supply. They
are used to smooth voltage spikes (line supply faults) or to bridge voltage dips/interruptions
when commutating. This is the reason that we recommend line reactors in conjunction with
PM340 and Power Module Chassis.

242 Safety information

VAN

VAN

Caution

The cooling clearances of 100 mm above and below the components must be observed.

Note

The connecting cables to the Power Module must be as short as possible (max. 5 m).
If possible, they should be shielded.

Caution

The terminals must be correctly connected:
- Incoming line cable to 1U1, 1V1, 1W1, and
- Outgoing cable to the load 1U2, 1V2, 1W2.

Non-observance may damage the line reactor.

Caution

When using line reactors that have not been approved by SIEMENS for SINAMICS, the
following can occur:

- the Power Modules could be damaged/destroyed.

- Line harmonics that may interfere with or damage other loads connected to the same line
supply.

Caution

The surface temperature of the line reactors may exceed 80 °C.

Equipment Manual AC Drive
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2.4 Line reactors

243 Dimension drawings, Blocksize line reactors

Frame size C

Frame size B

Frame size A

Figure 2-12 Dimension drawing: Line reactor, frame sizes A, B and C

Table 2-4 Total and retaining dimensions, line reactors, Part 1

Line reactor 6SE6400- 3CC00-4AB3 3CC01-0AB3 3CC00-2AD3 3CC00-2AD3 3CC00-4AD3
Suitable for Power Module
- 1SB11-0UAO 1SB14-0UAO 1SE11-3UAO 1SE11-7UAO0 1SE12-2UA0
6SL3210
Frame size A
Dimension A in mm and (inches) 200 (7.87)
Dimension B in mm and (inches) 75 (2.95)
Dimension C in mm and (inches) 50 (1.96)

2-16
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Table 2-5

Total and retaining dimensions, line reactors, Part 2

2.4 Line reacfors

Line reactor

6SE6400-
3CC00-4AD3

6SE6400-3CC00-
6AD3

6SL.3203-0CD21-
0AAQ

6SL.3203-0CD21-
0AAQ

6SL3203-0CD21-
4AA0

Suitable for Power Module
6SL3210-

1SE13-1UAO

1SE14-1UA0

1SE16-0UAQ

1SE17-7UA0

1SE21-0UAQ

Frame size

A

B

Dimension A in mm and (inches)

200 (7.87)

270 (10, 62)

Dimension B in mm and (inches)

75 (2.95)

153 (6.02)

Dimension C in mm and (inches)

50 (1.96)

70 (2.75)

Table 2-6

Total and retaining dimensions, line reactors, Part 3

Line reactor 6SL3203-

0CD22-2AA0

0CD22-2AA0

0CD23-5AA0

Suitable for Power Module
6SL3210-

1SE21-8UA0

1SE22-5UA0

1SE23-2UA0

Frame size

C

Dimension A in mm and (inches)

336 (13.22)

336 (13.22)

Dimension B in mm and (inches)

189 (7.44)

189 (7.44)

Dimension C in mm and (inches)

50 (1.96)

80 (3.14)

Equipment Manual AC Drive
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2.4 Line reactors

Frame size E

A
o
* A
. f
Frame size D R
. I —
—J
o . \-
U o
Figure 2-13 Dimension drawing: Line reactor frame sizes D and E
Table 2-7 Total and retaining dimensions, line reactor
Line reactor 6SL3203- 0CJ24-5AA0 0CJ24-5AA0 0CD25-3AA0 0CJ28-6AA0 0CJ28-6AA0
Suitable for Power Module
6SL3210- 1SE23-8UA0 1SE24-5UA0 1SE26-0UAO 1SE27-5UA0 1SE31-0UAO
Frame size D E
Dimension A in mm and (inches) 455 (17.91) 577 (22.71)
Dimension B in mm and (inches) 275 (10.82) 275 (10.82)
Dimension C in mm and (inches) 83.5(3.28) 93.5 (3.68)
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2.4 Line reacfors

Figure 2-14 Dimension drawing: Line reactor, frame size F

Table 2-8 Total and retaining dimensions, line reactor

Line reactor 6SE6400- 3CC11-2FDO 3CC11-2FDO 3CC11-7FDO
Suitable for Power Module

6SL3210- 1SE31-1UA0 1SE31-5UA0 1SE31-8UAO0
Frame size F

Dimension A in mm and (inches) 240 (9.44)

Dimension B in mm and (inches) 141 (5.55)

Dimension C in mm and (inches) 228 (8.97)

Equipment Manual AC Drive
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2.4 Line reactors

244 Dimension drawing, Chassis line reactor

Dimension drawing of the line reactors
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Figure 2-15 Dimension drawing, line reactors
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2.4 Line reacfors

Table 2-9 Dimensions of the line reactors, all data in mm and (inches)
6SL3000- 0CE32-3AA0 0CE32-8AA0 0CE33-3AA0 0CE35-1AA0
a2 25 (0.98) 25 (0.98) 25 (0.98) 30 (1.18)
a3 5(0.19) 5(0.19) 5(0.19) 6 (0.23)
a4 12.5 (0.49) 12.5 (0.49) 12.5 (0.49) 15 (0.59)
a5 11 (0.43) 11 (0.43) 11 (0.43) 14 (0.55)
14 270 (10.62) 270 (10.62) 270 (10.62) 300 (11.81)
15 88 (3.46) 88 (3.46) 88 (3.46) 100 (3.93)
hmax 248 (9.76) 248 (9.76) 248 (9.76) 269 (10.59)
h2 150 (5.90) 150 (5.90) 150 (5.90) 180 (7.08)
h3 60 (2.36) 60 (2.36) 60 (2.36) 60 (2.36)
nt? 101 (3.97) 101 (3.97) 101 (3.97) 118 (4.64)
n2" 200 (7.87) 200 (7.87) 200 (7.87) 224 (8.81)
n3 200 (7.87) 200 (7.87) 200 (7.87) 212.5 (8.36)
n3 84.5(3.32) 84.5 (3.32) 84.5 (3.32) 81 (3.19)
d3 M8 M8 M8 M8
1) Lengths n1 and n2 correspond to the distance between holes
Equipment Manual AC Drive
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2.4 Line reactors
24.5 Installation
A
H
Y.
Figure 2-16  Mounting: Line reactor, frame size A
Table 2-10  Total and retaining dimensions, line reactor, Part 1, all data in mm and (inches)
Line reactor
Suitable for 1SB11-0UAO0 1SB14-0UAQ 1SE11-3UAQ 1SE12-2UA0Q 1SE14-1UAQ
Power Module 1SB11-0AA0 1SB14-0AA0 1SE11-7UA0 1SE13-1UA0
6SL3210- 1SB12-3UA0
1SB12-3AA0
Frame size A
H 160 (6.29)
I 56 (2.20)
J 187 (7.36)
Retaining screw M4 / 1.1 Nm
Cable cross-section: 1.0 - 2 mm?).
Equipment Manual AC Drive
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e/

Figure 2-17 Mounting: Line reactors, frame sizes B and C

Table 2-11  Total and retaining dimensions, line reactor, Part 2, all data in mm and (inches)

2.4 Line reacfors

Line reactor 0CD21-0AA0 0CD21-4AA0 0CD22-2AA0 0CD22-2AA0 0CD23-5AA0
6SL3203-
Suitable for Power Module 1SE16-0UA0 1SE21-0UAO 1SE21-8UA0 1SE21-8UAQ 1SE23-2UA0
6SL3210- 1SE16-0AA0 1SE21-0AA0 1SE21-8AA0 1SE21-8AA0 1SE23-2AA0
1SE17-7UAQ 1SE22-5UA0 1SE22-5UA0
1SE17-7AA0 1SE22-5AA0 1SE22-5AA0
Frame size B C
G 138 (5.43) 174 (6.85)
H 174 (6.85) 204 (8.03)
| 120 (4.72) 156 (6.14)
J 200 (7.87) 232 (9.13)

Retaining screw M4 / 1.5 Nm

Cable cross-section: 1.5 - 6 mm?2).

Retaining screw M5/ 2.25 Nm
Cable cross-section: 2.5 - 10 mm?).

Equipment Manual AC Drive
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2.4 Line reactors

Figure 2-18 Mounting: PM340 and line reactor, frame size B
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2.4 Line reacfors

o)
o & ?)
° %3_5 \32
0 a\
N
7 7’,\ A
QY
©
«©
N ©
N ®
o
AN
N
0 q ﬁ% c v
o R o Lateral retaining holder
Frame size B Frame size C

Figure 2-19  Side mounting: Line reactors, frame sizes B and C

The line reactors for Power Modules, frame sizes A - E, are designed as sub-chassis
components.

The line reactor is retained on the mounting surface and the Power Module is mounted on
the line reactor in a space-saving fashion. The cables to the Power Modules are already
connected at the line reactor.

The line reactor is connected to the line supply through terminals.

The reactors for Power Modules, frame sizes F, FX and GX are, as a result of their weight
and their size, separately mounted.

Equipment Manual AC Drive

Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BPO 2-25



Line-side power components

2.4 Line reactors

246 Electrical Connection

Line supply/load connection

Line reactor Power
Module
1U1 1U2
i Q U
1Vv1 1Vv2
i O L2
Line supply 1WA 1W2
I Q L3
PE PE
e\ )
L i I +

Figure 2-20 Power Module with line filter

L

Line reactor Line filter Power
Module
1U1 1U2
[ L1 U L1
1V 1 1V 2
[ 1 L2 Y% L2
Line supply | 4/ 4 W 2 'I
L L3 - W L3
PE PE PE
M) M) M)
o o ¢ .

Figure 2-21  Power Module Blocksize with line reactor and line filter
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247

Table 2-12

Technical data, Blocksize

Technical data, Blocksize line reactors, Part 1

2.4 Line reacfors

Line supply voltage 1-ph 200 V AC -10 % to 240 V AC+10%

Order No. 6SE6400-

3CC00-4AB3 3CC01-0AB3

Suitable for Power 1SB11-0UAO 1SB14-0UAO0

Module 6SL3210-

Rated line reactor A 3.4 8.1

current

Power loss w 12.5/15 11.5/14.5

50/60 Hz

Line supply 6 mm screw terminals? 6 mm screw terminals?

connection U1, V1,

W1

Load connection Cable 3 x AWG16 Cable 3 x AWG16

1U2, 1V2, 1W2 (3 x 1.5 mm2) (3 x 1.5 mm2)

PE connection M5 stud M5 stud

Degree of protection IP20 or IPXXB IP20 or IPXXB

Weight kg 1.3 1.3

Table 2-13  Technical data, Blocksize line reactors, Part 2

Line supply voltage 3-ph 380 V AC -10 % to 480 V AC +10%

Order No. 6SE6400- 6SE6400- 6SE6400- 6SL3203-
3CC00-2AD3 3CC00-4AD3 3CC00-6AD3 0CD21-0AA0

Suitable for 1SE11-3UAOQ 1SE13-1UAQ 1SE14-1UAQ 1SE16-0UAOQ

Power Module 1SE11-7UAQ

6SL3210-
1SE12-2UA0

Rated line reactor A 1.9 3.5 4.8 9

current

Power loss w 6/7 12.5/15 75/9 9/11

50 /60 Hz

Line supply 6 mm screw terminals? 6 mm screw terminals? 6 mm screw terminals? 6 mm screw terminals?

connection

U1, v1, W1

Load connection Cable 4 x AWG16 Cable 4 x AWG16 Cable 4 x AWG16 Cable 4 x AWG16

1U2, 1vV2, 1W2 (1.5 mm2) (1.5 mm2) (1.5 mm2) (1.5 mm2)
length approx. 0.38 m length approx. 0.38 m length approx. 0.38 m length approx. 0.46 m

PE connection At the housing At the housing At the housing At the housing
with M5 stud with M5 stud with M5 stud with M5 stud

Degree of protection 1P20 or IPXXB 1P20 or IPXXB IP20 or IPXXB 1P20 or IPXXB

Weight kg 1.2 1.3 1.3 34

Equipment Manual AC Drive
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2.4 Line reactors

Table 2-14

Technical data, Blocksize line reactors, Part 3

Line supply voltage 3-ph 380 V AC -10 % to 480 V AC +10%

Order No. 6SL3203-

0CD21-4AA0 0CD22-2AA0 0CD23-5AA0 0CJ24-5AA0
Suitable for 1SE17-7UA0 1SE21-8UA0 1SE23-2UA0 1SE23-8UA0
Power Module 1SE21-0UA0 1SE22-5UA0 1SE24-5UA0
6SL3210-
Rated line reactor A 11.6 25 31.3 54
current
Power loss w 27132 98/118 37144 90/115
50 /60 Hz
Line supply 6 mm screw terminals? 6 mm screw terminals? 6 mm screw terminals? 16 mm screw terminals?
connection
U1, V1, W1
Load connection Cable 4 x AWG16 Cable 4 x AWG10 Cable 4 x AWG10 Cable 4 x 16 mm?
1U2, 1vV2, 1W2 (1.5 mm2) (2.5 mm2) (2.5 mm2)
length approx. 0.46 m Length approx. 0.49 m Length approx. 0.49 m Length approx. 0.70 m
PE connection At the housing At the housing At the housing At the housing
with M5 stud with M5 stud with M5 stud with M8 screw
Degree of protection IP20 or IPXXB IP20 or IPXXB 1P20 or IPXXB 1P20 or IPXXB
Weight kg 34 6.3 6.4 13
Table 2-15  Technical data, Blocksize line reactors, Part 4
Line supply voltage 3-ph 380 V AC -10 % to 480 V AC +10%
Order No. 6SL3203- 6SL3203- 6SE6400- 6SE6400-
0CD25-3AA0 0CJ28-6AA0 3CC11-2FDO 3CC11-7FDO
Suitable for 1SE26-0UA0 1SE27-5UA0 1SE31-1UA0 1SE31-8UA0
Power Module 1SE31-0UAO0 1SE31-5UA0
6SL3210-
Rated line reactor A 7 105 178 225
current
Power loss W 90/ 115 170/215 280/ 360 280/ 360
50/60 Hz
Line supply 16 mm screw terminals2 | 50 mm screw terminals? | Flat connector for M10 Flat connector for M10
connection cable lug cable lug
U1, V1, W1
Load connection Cable 4 x 16 mm? Cable 4 x 35 mmz? Flat connector Flat connector
1U2, 1V2, 1W2 Length approx. 0.70 m Length approx. 0.70 m for M10 cable lug for M10 cable lug
PE connection At the housing At the housing At the housing At the housing
with M8 screw with M8 screw with M8 bolt with M8 bolt
Degree of protection IP20 or IPXXB IP20 or IPXXB IPOO IPOO
Weight kg 13 19 25 25
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2.4 Line reacfors

2438 Technical data, Chassis

Table 2-16  Technical data, Chassis line reactors

Order No. 6SL3000- 0CE32-3AA0 | 0CE32-8AA0 | OCE33-3AA0 | 0CE35-1AA0 | OCE35-1AA0
Suitable for 6SL3310- 1TE32-1AA0 | 1TE32-6AA0 | 1TE33-1AA0 | 1TE33-8AA0 | 1TE35-0AA0
Power Module
Rated current of the A 210 260 310 380 380
Power Module
Rated voltage \% 3-ph. 380 V AC -10% to 3-ph. 480 V AC +10% (-15% < 1 min), 47 to 63 Hz
Rated line reactor current | A 210 260 310 380 380
Ithmax A 224 278 331 508 508
Power loss 50/60 Hz kW 0.243/0.274 0.219/0.247 0.236/0.267 0.323/0.365 0.323/0.365
Line supply/load Connection Connection Connection Connection Connection
connection lugs M10 lugs M10 lugs M10 lugs M12 lugs M12
Degree of protection IPOO IPOO IPOO IPOO IPOO
Weight kg 245 26 27.8 38 38
Equipment Manual AC Drive
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2.4 Line reactors
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Power Modules

3.1 Power Modules Blocksize (PM340)

3.1.1 Description

The Power Modules, Blocksize format are designed as follows:

Line side diode rectifier

DC link electrolytic capacitors with pre-charging circuit
Output inverter

Chopper transistor for (external) braking resistor
Power supply 24 V DC / 1A

Gating unit, actual value sensing

Fan to cool the power semiconductors

The Power Modules cover the power range from 0.12 kW to 90.0 kW and are available in
versions with and without line filter.

Equipment Manual AC Drive
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Power Modules

3.1 Power Modules Blocksize (PM340)

Table 3-1 Overview, Power Modules 340 (selection)

Power Module (230 V) frame size A, with and without
integrated line filter

Power Module (400 V) frame size A, without integrated
line filter

Power Module frame size B, with and without integrated line

filter

3-2
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Power Modules

3.1 Power Modules Blocksize (PM340)

Power Module frame size C, with and without integrated | Power Module frame size D, without line filter
line filter

Equipment Manual AC Drive
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Power Modules

3.1 Power Modules Blocksize (PM340)

Power Module frame size E, without line filter Power Module frame size F, without line filter

3.1.2

3-4

Safety information

VAN

VAN

Caution

During transport and during storage, Power Modules must be protected against mechanical
shock and vibration. It is also important to protect the unit against water (rain) and against
excessively high/excessively low temperatures.

Danger
Grounding/protective grounding of the Power Module
The Power Module housing must always be grounded. If the Power Module is not correctly

grounded, then extremely hazardous states can occur, which under certain circumstances,
can result in death.

Equipment Manual AC Drive
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Power Modules

3.1 Power Modules Blocksize (PM340)

Danger

>

It must be checked as to whether the Power Module is designed for the correct power supply
voltage - higher supply voltages may not be connected to the Power Module.

Danger

>

After connecting the line and motor feeder cables to the appropriate terminals, it must be
checked that the front covers (only frame sizes D and F) are closed and latched. Only then
may the power module be connected to the supply voltage.

A Danger
It must be checked to ensure that suitable protective circuit-breaker/fuses - with the specified
rated currents - are installed between the line supply and the Power Module (refer to
Technical Data).

Only UL-listed copper cables may be used.

A Danger

After disconnecting all the supply voltages, a hazardous voltage will be present in all
components for another 5 minutes. The cover for the terminals may only be opened after this
time has definitely elapsed.

When opening the protective cover, you must activate the release. A suitable tool (e.g.
screwdriver) must be used for this purpose.

Damaged components must not be used, otherwise this could result in secondary damage
or accidents.

A Danger
The Power Modules conduct a high leakage current. Because of the high leakage current of
the Power Modules, a protective conductor must be permanently connected to the Power
Modules or permanently connected to the electrical cabinet.

Measures according to EN 61800-5-1 must be taken (e.g. PE conductor (=10 mm2 Cu) or fit
an additional connection terminal for a PE conductor with the same cross-section as the
original PE conductor).

Equipment Manual AC Drive
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Power Modules

3.1 Power Modules Blocksize (PM340)

A Caution

Power Modules must be mounted in the vertical position.

For the Power Modules, the following cooling clearances must be maintained above and
below the component:

- frame sizes A and B: 100 mm (3.93 inch),

- frame size C: 125 mm (4.92 inches),

- frame sizes D and E 300 mm (11.81 inches) and
- frame size F: 350 mm (13.77 inches).

When mounting the Power Modules, the following clearances must be maintained between
the components:

- frame size B: 40 mm (1.57 inch)
- frame size C: 50 mm (1.96 inch)
Power Modules frame sizes A, D, E and F can be mounted without any lateral clearance.

Devices, that could restrict the cooling air flow may not be mounted/installed in this area. It
must be carefully ensured that the cooling air flow of the Power Modules can flow
unrestricted.

A Danger
Cable shields and unused power cable conductors (e.g. brake conductors) must be
connected to PE potential to prevent capacitive cross-talk charges.

Non-observance can cause lethal shock voltages.

Equipment Manual AC Drive
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3.1 Power Modules Blocksize (PM340)

3.1.3 Interface description

3.1.3.1 Overview

Power Module
Interface (PM-IF)

e Y o

:'” | ‘1
[

=l

Connection to the option sk g0 |'|_|[|
module Brake control E

i 1

DANGER g
DC link A |
connection DCP/DCN SEANNUNG 81
\

Line supply connection

|L H
Braking resistor R1/R2 =—| L1 ¢, vl\g R1 ﬂ
Motor connection
Protective conductor i ]VI Wil \
connection for
line supply cable PE_ =~

Protective conductor
connection for motor cable

Figure 3-1 PM340, frame size A
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Power Modules

3.1 Power Modules Blocksize (PM340)

Power Module

Interface (PM-IF)

Connection with
option module
brake control

Line supply connection

Protective conductor
connection

for the line supply
cable

DC link
connection DCP/DCN

Braking resistor R1/R2

L (¢

Protective conductor
connection for the
motor cable

—— Motor connection

Figure 3-2 PM340, frame size B
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3.1 Power Modules Blocksize (PM340)

Power Module

Interface (PM-IF)

Connection with

option module
brake control

Line supply
connection

Protective conductor
connection for the

line supply cable |

DC link
connection DCP/DCN

Braking resistor R1/R2

S~

ies
\/‘ )

gGsz

=)

Dz 1 (0 —r i =
e ) e D v e e v )

V2| |va||w2

Shield connection
—r— for motor cable

<= Motor connection

Figure 3-3

Equipment Manual AC Drive

PM340, frame size C
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3.1 Power Modules Blocksize (PM340)

Power Module
Interface (PM-IF)

Line supply
connection

Shield connection
for line supply cable

DC link
connection DCP/DCN

Braking resistor R1/R2

Motor connection

Connection to the option module
Shield connection brake control

for motor cable (at the lower side of the Power Module)

Figure 3-4 PM340, frame size D
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3.1 Power Modules Blocksize (PM340)

Power Module
Interface (PM-IF)

Line supply
connection

Shield connection for
line supply cable

DC link
connection DCP/DCN

Braking resistor R1/R2

Motor connection

Connection to the option module
Brake control

Shield connection
(at the lower side of the Power Module)

for motor cable

Figure 3-5 PM340, frame size E
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3.1 Power Modules Blocksize (PM340)

Power Module
Interface (PM-IF)

Line supply
connection

Shield connection for
line supply cable

DC link
connection DCP/DCN

Braking resistor R1/R2
Shield connection for
motor cable

Motor connection

Connection to the option module
Brake control
(at the lower side of the Power Module)

Figure 3-6

PM340, frame size F

Equipment Manual AC Drive
Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BPO



Power Modules

3.1 Power Modules Blocksize (PM340)

Line reactor

1-ph. 200 V - 240 V AC
L N

PM-IF interface to
Control Unit CU310
or

Control Unit Adapter

r I

! |

TR L 0 Y pv3s4o
I

PE

Power
Module

Braking resistor2)
R2

[l

DCP/R1 |::|

I

IDCN

uP

CUA31
Safe Brake
24V DC Relay
supply
for brake
CTRL

O
U2|V2|\W2 PE

1) only for PM340 with integrated line filter

2) The braking resistor connection must be shielded

Figure 3-7  Connection example PM340, 1-ph. 200V - 240 V AC
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3.1 Power Modules Blocksize (PM340)

PM-IF interface to
Control Unit CU310

or

Control Unit Adapter

CUA31

24V DC

supply
for brake

3-ph. 380V -480V AC
L1 L2 L3 PE

00
Line reactor I I

U1V w1/
L1 [L2 [L3 | PE

AL _ Power
Module
PM340

Braking resistor2)
R2

In DCP/R1 |:|

I
UP DCN

Relay

Brake Relay /

Om=0)
U2 (V2 (W2l PE

1) only for PM340 with integrated line filter

2) The braking resistor connection must

Safe Brake

be shielded

Figure 3-8

Connection example PM340, 3-ph. 380 V - 480 V AC
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Power Modules
3.1 Power Modules Blocksize (PM340)

Arrangement of the line supply and motor terminals.

The arrangement of the line supply and motor terminals for frame sizes A to F of the Power

Module 340 are shown in the following diagram. The diagram also shows the tightening
torques for the terminals.

N
oD || O6
L“J:i] \% W1 DCP| DCI
LT L2 (| L3 R1

Ua || va | |wa|| e

Gz —_ ol

Frame size A: 1.1 Nm

Frame size B: 1
Frame size C: 2

NN NN

“w\
R I

(
(Y

\

Frame size D/E: M6 - 6 Nm
Frame size F: M8 - 13 Nm

©
(©)
(©)
P

1| UNLI || VL2 wiLs| PE | [T

()

)
=
=
o
=
=
e
~~
©
=
~
=
~
=
~
=

Frame size Dto F

Figure 3-9  Arrangement of the line supply and motor terminals for the PM340
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Power Modules

3.1 Power Modules Blocksize (PM340)

3.1.3.2 Line supply connection

Table 3-2 Terminal strip, line supply connection 1-ph. 200 V - 240 V AC

Terminal Signal name Technical specifications
1 L Line phase L
@ @ 2 N Line phase N
L N
U1l V1
L1]| L2
Max. conductor cross-section: 2.5 mm?
Table 3-3 Terminal strip, line supply connection 3-ph. 380 V - 480 V AC
Terminal Signal name Technical specifications
1 L1 Line phase L1
| [1 1 [1 | 2 L2 Line phase L2
T T T 3 L3 Line phase L3
6%%%—‘ 4 PE PE connection

T W || W2 || W || PE |[T

ar 0

Max. conductor cross-section: 2.5 mm?

3-16
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Power Modules
3.1 Power Modules Blocksize (PM340)

3.1.3.3 Motor connection

Table 3-4 Terminal strip, motor connection 1-ph. 200 V - 240 V AC and 3-ph. 380V - 480 V AC

Terminal Designation Technical specifications

1 DCN DC link negative

2 DCP/R1 DC link positive and position connection of the braking resistor
3 R2 Negative connection for the braking resistor

4 @ PE connection

5 U2 Motor phase U

6 V2 Motor phase V

7 w2 Motor phase W

Frame size A: Max. conductor cross-section 2.5 mm?

|
@A

\’]!H”; DCPRI

3.1.34 Connection to the option module, brake control

Table 3-5 Connector

Terminal 1 Designation Technical specifications

1 Low Low signal, option module brake control at PM340
-
o o 2 High High signal, option module brake control at PM340

3.1.35 Braking resistor R1/R2

Table 3-6 Terminal strip R1/R2

Terminal Technical specifications
R1 Braking resistor connection
NV R2 Braking resistor connection

Equipment Manual AC Drive
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Power Modules
3.1 Power Modules Blocksize (PM340)

3.1.4 Dimension drawings
185 (7,28)
165 (6,49)
145 (5,70) 188,4 (7,41) L 153,1 (6,02) S 73(2,87)
B s

173 (6,81)

269,7 (10,61)

333,4 (13,12)

ACY6 00
RIS —

i [ R o 1]

M5

Figure 3-10 Dimension drawings, Power module PM340

Frame size C Frame size B Frame size A
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Power Modules

3.1 Power Modules Blocksize (PM340)
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Figure 3-11 Dimension drawing: Power Module 340, frame size D
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3.1 Power Modules Blocksize (PM340)
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Figure 3-12 Dimension drawing: Power Module 340, with integrated line filter, frame size D
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3.1 Power Modules Blocksize (PM340)

2
~ 235 (9.25)
b ®RE>
;‘.‘
=2
©
o
o
<
-] -]
g B
& " i

1) Cooling clearance required

, 223 (8.77)"
| =
| = !
I ~
| S ! :
| 15} |
| o,
)
| (O |
| 0¥
| )
|
-]
[ ]
. g|
<3 ~
hn
<
|
1 oV I
| .
i 1
| [E
. <
1o
| @
I_ 223 (8.77)

!——l‘

141 (5.55)

275 (10.82)

[aafisalime] |,

°

1 i 4
©
@
o

a 0f «
3
<

a 0

Connections M6
Tightening torque 6Nm

Figure 3-13 Dimension drawing: Power Module 340, frame size E
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3.1 Power Modules Blocksize (PM340)
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Figure 3-14 Dimension drawing: Power Module 340, with integrated line filter, frame size E
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3.1 Power Modules Blocksize (PM340)
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Figure 3-15 Dimension drawing: Power Module 340, frame size F
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Figure 3-16 Dimension drawing: Power Module PM340, with integrated line filter, frame size F
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3.1.5 Mounting

Drilling templates for frame sizes Ato C
167 mm (6.57")

133 mm (5.24")

73 mm (2.87") B% ©
‘L\ o o)
o
4
&
9‘%6

160 mm (6.30"
258 mm (10.16")
323 mm (12.72")

O
Frame size A e} €

Frame size B

Frame size C

Figure 3-17  Dirilling templates for frame sizes Ato C
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Drilling templates for frame sizes D to F

11 235 mm
o ig— 9.3" —
@ 8.5 mm
0.3"
325 mm
12.8"

Frame size D without line filter

11 235 mm 11 235 mm
T F I T
o ) o
2 8.5 mm 2 8.5 mm
0.3" 0.3"
419 mm 405 mm
16.5" 15.9"
h
s & b [0}

Frame size D with line filter Frame size E without line filter

235 mm 300 mm 300 mm
1 (r)n:‘)rnl I 9.3" 11 (r)n:rs'n"l | 11.8" | 1 (r)n:‘)rp'l | 11.8" |
b E) K 0 T A
@ 8.5 mm 2 8.5 mm @ 8.5 mm
0.3" 0.3" 0.3"
541 mm
21.2" 598 mm
23.5"
899 mm
35.4"
Frame size E with line filter 0) 0]
Frame size F without line filter
6] 1G]

Figure 3-18 Dirilling templates fo
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The dimensions and the tightening torques when retaining the Power Modules are specified

in the following table.

Table 3-7 PM340, dimensions and tightening torques when mounting
Frame size Height, width, depth Dimensions Retaining type Tightening torques
(with Control Unit)
A HxWxD mm 173 x73 x118.2 Each 2 M4 bolts, 2.5Nm
Inches 6.81 x 2.87 X 4.65 nuts and with washers
’ ' ’ washers
B HxWxD mm 203.3 x 149 x 140.7 Each 4 M4 bolts,
Inches | 8.0 x 5.87 x 5.54 nuts and
washers
C HxWxD mm 247 x 185 x 163.7
Inches 9.72x7.28 x6.44
D HxWxD mm 417 x 275 x 203.5 Each 4 M8 bolts, 13 Nm
Without line Inches | 16.4x 10.8 x 8.0 nuts and with washers
filter washers
D HxWxD mm 511 x 275 x 203.5
With Inches 20.1x10.8x 8.0
integrated line
filter
E HxWxD mm 497 x 275 x 203.5
Without line Inches 19.6 x 10.8 x 8.0
filter
E HxWxD mm 633 x 275 x 203.5
With Inches 249x10.8x8.0
integrated line
filter
F HxWxD mm 634 x 350 x 315.5
Without line Inches 25.0x13.8x124
filter
F HxWxD mm 934 x 350 x 315.5
With Inches 36.8x13.8x12.4
integrated line
filter

Equipment Manual AC Drive
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Table 3-8 PM340, load terminals - tightening torques

Frame size Tightening torques
A Nm 1.1
B Nm 1.5
Cc Nm 2.25
D Nm 6
E Nm 6
F Nm 13

For frame sizes D to F, the terminals are accessed by releasing the tongue at the side of the
terminal covers using a suitable flat screwdriver. The cover can then be pushed upwards and
engaged in this position as shown in the following diagram.
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Figure 3-19  Access to the line and motor terminals for frame sizes D to F
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3.1.6

Electrical installation

Operation on non-grounded line supply systems (IT)
It is not permissible to use Power Modules with series line filter in IT line supply systems.

In order that the Power Modules remain functional when ground faults occur, a line reactor
must be connected in series.

3.1.7 Technical data
Table 3-9 Technical data PM340, Part 1

Line supply voltage 1-ph. 230 VAC + 10 %

PM340 6SL3210- | 1SB11-0UAO0 1SB12-3UAQ 1SB14-0UAQ

PM340 with integrated line filter 6SL3210- | 1SB11-0AA0Q 1SB12-3AA0 1SB14-0AA0

Rated output current In A 0.9 2.3 3.9

Base load current (In) A 0.8 2.0 3.4

Output current for S6 duty (40%) lss A 1.4 3.3 5.5

Max. output current (Imax) A 2.0 4.6 7.8

Rated power based on In kW 0.12 0.37 0.75

Rated pulse frequency kHz 4 4 4

Efficiency n 0.80 0.90 0.91

Power loss kW 0.06 0.075 0.11

Cooling air requirement m3/s 0.005 0.005 0.005

Sound pressure level dB(A) <45 <45 <45

24V DC power supply A 1.0 1.0 1.0

for the Control Unit

Rated input current A

with line reactor 1.9 4.8 8

without line reactor 2.2 6.0 10

Resistance value of the external Ohm >180 >180 > 180

braking resistor

Max. cable length to braking resistor m 15 15 15

Line supply connection Screw terminals Screw terminals Screw terminals

L,N for cable cross-sections for cable cross-sections for cable cross-sections
1.0 to 2.5 mm2 1.0 to 2.5 mm2 1.0 to 2.5 mm2

Motor connection Screw terminals Screw terminals Screw terminals

U2, vz, w2 for cable cross-sections for cable cross-sections for cable cross-sections
1.0 to 2.5 mm2 1.0 to 2.5 mm2 1.0 to 2.5 mm2

DC link connection, connection for Screw terminals Screw terminals Screw terminals

braking resistor DCP/R1, DCN, R2 for cable cross-sections for cable cross-sections for cable cross-sections
1.0 to 2.5 mm2 1.0 to 2.5 mm2 1.0 to 2.5 mm2

PE connection at the housing at the housing at the housing
with M 4 screw with M 4 screw with M 4 screw
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Line supply voltage 1-ph. 230 VAC + 10 %

PM340 6SL3210- | 1SB11-0UAO 1SB12-3UA0 1SB14-0UA0
PM340 with integrated line filter 6SL3210- | 1SB11-0AAQ 1SB12-3AA0 1SB14-0AA0
Max. motor cable length 1) m 50 (shielded) 50 (shielded) 50 (shielded)
(without external options) 75 (non-shielded) 75 (non-shielded) 75 (non-shielded)
Degree of protection 1P20 or IPXXB IP20 or IPXXB IP20 or IPXXB
Depth

- PM340 with Control Unit CU310 mm 234.6 (9.23) 234.6 (9.23) 234.6 (9.23)

- PM340 with CUA31 175.3 (6.90) 175.3 (6.90) 175.3 (6.90)
Frame size A A A

Weight, approx. kg 1.2 1.2 1.3

Table 3-10

The input current depends on the motor load and line impedance. The input currents apply for load with the rated power (based on In) for

a line impedance corresponding to uk = 1%.

Max. motor cable length 50 m (shielded) for Power Modules PM340 with integrated line filter to maintain the limit values of EN 61800-3

Category C2.

Technical data PM340, Part 2

Line voltage 3-ph. 380 V to 480 V AC

PM340 6SL3210- | 1SE11-3UAO 1SE11-7UA0 1SE12-2UA0 1SE13-1UAO 1SE14-1UAQ
PM340 with integrated 6SL3210- | 1SE11-3AA0 1SE11-7AA0 1SE12-2AA0 1SE13-1AA0 1SE14-1AA0
line filter
Rated output current I, A 1.3 1.7 2.2 3.1 41
Base load current Iy A 1.1 1.5 1.9 2.7 3.6
Output current for S6 duty | A 1.3 2.0 2.5 3.5 4.5
(40%) Iss
Max. output current Imax A 26 3.4 4.4 6.2 8.2
Rated power kw 0.37 0.55 0.75 1.1 1.5
based on I,
Rated power kw 0.37 0.55 0.75 1.1 1.5
based on Ix
Rated pulse frequency kHz 4 4 4 4 4
Efficiency n 0.97 0.97 0.97 0.97 0.97
Power loss kW 0.097 0.099 0.102 0.108 0.114
Cooling air requirement m?3/s 0.005 0.005 0.005 0.005 0.005
Sound pressure level dB(A) <45 <45 <45 <45 <45
24V DC power supply for | A 1.0 1.0 1.0 1.0 1.0
the Control Unit
Rated input current? A
- with line reactor
- without line reactor 1.4 1.8 23 3.2 4.3
1.7 2.2 2.6 3.9 4.8
Resistance value of the Ohm > 390 > 390 > 390 > 390 > 390
external braking resistor
Max. cable length to m 15 15 15 15 15
braking resistor
Equipment Manual AC Drive
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Line voltage 3-ph. 380 V t0 480 V AC

PM340 6SL3210- | 1SE11-3UAQ 1SE11-7UA0 1SE12-2UA0 1SE13-1UA0 1SE14-1UA0Q
PM340 with integrated 6SL3210- | 1SE11-3AA0 1SE11-7AAQ 1SE12-2AA0 1SE13-1AA0 1SE14-1AA0
line filter
Line supply connection Screw terminals | Screw terminals | Screw terminals | Screw terminals | Screw terminals
U1/L1, V1/L2, W1/L3 for cable cross- for cable cross- for cable cross- for cable cross- for cable cross-
sections sections sections sections sections
1.0 to 2.5 mm2 1.0 to 2.5 mm2 1.0 to 2.5 mm2 1.0 to 2.5 mm2 1.0 to 2.5 mm2
Motor connection Screw terminals | Screw terminals | Screw terminals | Screw terminals | Screw terminals
Uz, v2, w2 for cable cross- for cable cross- for cable cross- for cable cross- for cable cross-
sections sections sections sections sections
1.0 to 2.5 mm2 1.0 to 2.5 mm2 1.0 to 2.5 mm2 1.0 to 2.5 mm2 1.0 to 2.5 mm2
DC link connection, Screw terminals | Screw terminals | Screw terminals | Screw terminals | Screw terminals
connection for braking for cable cross- for cable cross- for cable cross- for cable cross- for cable cross-
resistor DCP/R1, DCN, sections sections sections sections sections
R2 1.0 to 2.5 mm2 1.0 to 2.5 mm2 1.0to 2.5 mm2 1.0 to 2.5 mm2 1.0 to 2.5 mm?2
PE connection at the housing at the housing at the housing at the housing at the housing
with M 4 screw with M 4 screw with M 4 screw with M 4 screw with M 4 screw
Max. motor cable length? | m 50 (shielded) 50 (shielded) 50 (shielded) 50 (shielded) 50 (shielded)
75 (non-shielded) | 75 (non-shielded) | 75 (non-shielded) | 75 (non-shielded) | 75 (non-shielded)
Degree of protection 1P20 or IPXXB 1P20 or IPXXB IP20 or IPXXB IP20 or IPXXB 1P20 or IPXXB
Depth
- PM340 with Control Unit | mm 234.6 (9.23) 234.6 (9.23) 234.6 (9.23) 234.6 (9.23) 234.6 (9.23)
CuU310
- PM340 with CUA31 175.3 (6.90) 175.3 (6.90) 175.3 (6.90) 175.3 (6.90) 175.3 (6.90)
Frame size A A A A A
Weight, approx. kg 1.2 1.2 1.2 1.2 1.2

The input current depends on the motor load and line impedance. The input currents apply for a load with the rated power (based on In)

for a line impedance corresponding to uk = 1%.

Max. motor cable length 50 m (shielded), 100 m (non-shielded), for Power Modules PM340 with integrated line filter to maintain the limit
values of EN 61800-3 Category C2.

Table 3-11  Technical data PM340, Part 3

Line voltage 3-ph. 380 V t0 480 V AC

PM340 6SL3210- | 1SE16-0UAOQ 1SE17-7UA0 1SE21-0UAO 1SE21-8AA0 1SE22-5UA0

PM340 with integrated 6SL3210- | 1ISE16-0AA0 1SE17-7AA0Q 1SE21-0AA0Q 1SE21-8UAQ 1SE22-5AA0

line filter

Rated output current I, A 5.9 7.7 10.2 18 25

Base load current In A 5.2 6.8 9.1 14 21

Output current for S6 duty | A 6.4 8.3 10.8 19.6 27.8

(40%) lss

Max. output current Imax A 11.8 15.4 20.4 26.4 38

Rated power based on I, | kW 2.2 3 4 7.5 11

Rated power based on In | KW 2.2 3 4 5.5 7.5

Rated pulse frequency kHz 4 4 4 4 4

Efficiency n 0.97 0.97 0.97 0.97 0.97

Equipment Manual AC Drive
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Line voltage 3-ph. 380 V to 480 V AC

PM340 6SL3210- | 1SE16-0UAO 1SE17-7UAQ 1SE21-0UAQ 1SE21-8AA0 1SE22-5UA0
PM340 with integrated 6SL3210- | 1SE16-0AA0 1SE17-7AA0 1SE21-0AA0 1SE21-8UAO0 1SE22-5AA0
line filter
Power loss kW 0.139 0.158 0.183 0.240 0.297
Cooling air requirement m3/s 0.009 0.009 0.009 0.038 0.038
Sound pressure level dB(A) <50 <50 <50 <60 <60
24V DC power supply for | A 1.0 1.0 1.0 1.0 1.0
the Control Unit
Rated input current A
- with line reactor
- without line reactor 6.1 8 10.4 18.7 26
6.7 8.9 12.4 23.1 32.6
Resistance value of the Ohm > 160 > 160 > 160 > 56 > 56
external braking resistor
Max. cable length to m 15 15 15 15 15
braking resistor
Line supply connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
U1/L1, V1/L2, W1/L3 for cable cross- for cable cross- for cable cross- for cable cross- for cable cross-
sections sections sections sections sections
1.0 to 6 mm2 1.0 to 6 mm2 1.0 to 6 mm2 2.5t0 10 mm2 2.5to0 10 mm2
Motor connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
U2. V2. W2 for cable cross- for cable cross- for cable cross- for cable cross- for cable cross-
T sections sections sections sections sections
1.0 to 6 mm2 1.0 to 6 mm2 1.0 to 6 mm2 2.5t0 10 mm2 2.5t0 10 mm2
DC link connection, Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
connection for braking for cable cross- for cable cross- for cable cross- for cable cross- for cable cross-
resistor DCP/R1, DCN, sections sections sections sections sections
R2 1.0 to 6 mm2 1.0 to 6 mm2 1.0 to 6 mm2 2.5to0 10 mm2 2.5to 10 mm2
PE connection at the housing at the housing at the housing at the housing at the housing
with M 5 screw with M 5 screw with M 5 screw with M 5 screw with M 5 screw
Max. motor cable length? | m 50 (shielded) 50 (shielded) 50 (shielded) 50 (shielded) 50 (shielded)
75 (non-shielded) | 75 (non-shielded) | 75 (non-shielded) | 75 (non-shielded) | 75 (non-shielded)
Degree of protection IP20 or IPXXB IP20 or IPXXB 1P20 or IPXXB IP20 or IPXXB IP20 or IPXXB
Depth
- PM340 with Control Unit | mm 254.6 (10.02) 254.6 (10.02) 254.6 (10.02) 274.6 (10.81) 274.6 (10.81)
CuU310
- PM340 with CUA31 195.3 (8.47) 195.3 (8.47) 195.3 (8.47) 215.3 (8.47) 215.3 (8.47)
Frame size B B B C C
Weight, approx. kg 4.0 4.0 4.0 6.5 6.5

1) The input current depends on the motor load and line impedance. The input currents apply for a load with the rated power (based on In)

for a line impedance corresponding to uk = 1%.

values of EN 61800-3 Category C2.
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Table 3-12

Technical data PM340, Part 4

Line voltage 3-ph. 380 V to 480 V AC

PM340 6SL3210- | 1SE23-2UA0 1SE23-8UA0 1SE24-5UA0 1SE26-0UAO 1SE27-5UA0
PM340 with integrated | 6SL3210- | 1SE23-2AA0 1SE23-8AA0 1SE24-5AA0 1SE26-0AA0 1SE27-5AA0
line filter
Rated output currentl, | A 32 38 45 60 75
Base load current In A 27 33 40 48 65
Output current for S6 A 37.1 49 58 78 98
duty (40%) Iss
Max. output current lmax | A 52 64 76 90 124
Rated power kW 15 18.5 22 30 37
based on I,
Rated power kW 11 15 18.5 22 30
based on Iy
Rated pulse frequency | kHz 4 4 4 4 4
Efficiency n 0.97 0.97 0.97 0.97 0.97
Power loss kW 0.396 0.38 0.51 0.69 0.99
Cooling air requirement | m3/s 0.038 0.022 0.022 0.039 0.022
Sound pressure level dB(A) <60 <60 <60 <60 <60
24V DC power supply | A 1.0 1.0 1.0 1.0 1.0
for the Control Unit
Rated input current A
- with line reactor
- without line reactor 33 40 47 63 8
39 46 53 72 88
Resistance value of the | Ohm > 56 >27 >27 >27 >15
external braking resistor
Max. cable length to m 15 15 15 15 15
braking resistor
Line supply connection Screw terminals Stud M6, Stud M6, Stud M6, Stud M6,
uU1/L1, V1/L2, W1/L3 for cable cross- cable cross- cable cross- cable cross- cable cross-

resistor DCP/R1, DCN,
R2

sections
2.51t0 10 mm2

section that can
be connected
10 to 35 mm2

section that can
be connected
10 to 35 mm2

section that can
be connected
10 to 35 mm2

sections section that can section that can section that can section that can
2.51t0 10 mm2 be connected be connected be connected be connected
10 to 35 mm2 10 to 35 mm2 10 to 35 mm2 10 to 35 mm2

Motor connection Screw terminals Stud M6, Stud M6, Stud M6, Stud M6,

U2, V2, W2 for cable cross- cable cross- cable cross- cable cross- cable cross-
sections section that can section that can section that can section that can
2.51t0 10 mm2 be connected be connected be connected be connected

10 to 35 mm2 10 to 35 mm2 10 to 35 mm2 10 to 35 mm2

DC link connection, Screw terminals Stud M6, Stud M6, Stud M6, Stud M6,

connection for braking for cable cross- cable cross- cable cross- cable cross- cable cross-

section that can
be connected
10 to 35 mm2

PE connection

at the housing
with M 5 screw

at the housing
with M6 screw

at the housing
with M6 screw

at the housing
with M6 screw

at the housing
with M6 screw
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Line voltage 3-ph. 380 V to 480 V AC

PM340 6SL3210- | 1SE23-2UA0 1SE23-8UA0 1SE24-5UA0 1SE26-0UA0 1SE27-5UA0

PM340 with integrated | 6SL3210- | 1SE23-2AA0 1SE23-8AA0 1SE24-5AA0 1SE26-0AA0 1SE27-5AA0

line filter

Max. motor cable m 50 (shielded) 75 (shielded) 75 (shielded) 75 (shielded) 75 (shielded)

length? 75 (non-shielded) | 100 100 100 100
(non-shielded) (non-shielded) (non-shielded) (non-shielded)

Degree of protection 1P20 or IPXXB IP20 or IPXXB 1P20 or IPXXB IP20 or IPXXB IP20 or IPXXB

Height

PM 340 mm 333.4 (13.12) 511 (20.11) 511 (20.11) 511 (20.11) 633 (24.92)

with integrated line filter

Depth

- PM340 with Control mm 274.6 (10.81) 293.1 (11.53) 293.1 (11.53) 293.1 (11.53) 293.1 (11.53)

Unit CU310

- PM340 with CUA31 215.3 (8.47) 233.8 (9.20) 233.8 (9.20) 233.8 (9.20) 233.8 (9.20)

Frame size C D D D E

Weight, approx. kg 6.5 15.9 15.9 15.9 19.8

without line filter/

with integrated line filter 6.5 19.3 19.3 19.3 271

1 The input current depends on the motor load and line impedance. The input currents apply for a load with the rated power (based on In)
for a line impedance corresponding to uk = 1%.

Max. motor cable length 50 m (shielded), 100 m (non-shielded), for Power Modules PM340 with integrated line filter to maintain the limit
values of EN 61800-3 Category C2.

Table 3-13  Technical data PM340, Part 5
Line voltage 3-ph. 380 V to 480 V AC
PM340 6SL3210- 1SE31-0UAO 1SE31-1UA0 1SE31-5UA0 1SE31-8UAO0
PM340 with integrated line 6SL3210- 1SE31-0AA0Q 1SE31-1AA0Q 1SE31-5AA0 1SE31-8AA0Q
filter
Rated output current In A 90 110 145 178
Base load current Iy A 80 95 115 155
Output current for S6 duty A 117 143 188 231
(40%) lss
Max. output current Imax A 150 180 220 290
Rated power based on I, kW 45 55 75 90
Rated power based on |4 kW 37 45 55 75
Rated pulse frequency kHz 4 4 4 4
Efficiency n 0.97 0.97 0.97 0.97
Power loss kW 1.21 1.42 1.93 2.31
Cooling air requirement m3/s 0.039 0.094 0.094 0.117
Sound pressure level dB(A) 62 <60 <60 65
24\ DC power supply for A 1.0 1.0 1.0 1.0
the Control Unit

Equipment Manual AC Drive
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Line voltage 3-ph. 380 V t0 480 V AC

PM340 6SL3210- 1SE31-0UA0Q 1SE31-1UAQ 1SE31-5UA0 1SE31-8UA0Q

PM340 with integrated line 6SL3210- 1SE31-0AA0 1SE31-1AA0 1SE31-5AA0 1SE31-8AA0

filter

Rated input current? A

- with line reactor

- without line reactor 94 115 151 186
105 129 168 204

Resistance value of the Ohm >15 >8.2 >8.2 >8.2

external braking resistor

Max. cable length to braking | m 15 15 15 15

resistor

Line supply connection Stud M6, Stud M8, Stud M8, Stud M8,

U1/L1, V1/L2, W1/L3 cable cross-section max. cable cross- max. cable cross- max. cable cross-
that can be section that can be section that can be section that can be
connected connected connected connected
10 to 35 mm2 1 x 120 mmz or 1 x 120 mmz or 1 x 120 mm2 or

2 x 50 mmz2 2 x 50 mmz2 2 x 50 mmz2
Motor connection Stud M6, Stud M8, Stud M8, Stud M8,
u2. v2. W2 cable cross-section max. cable cross- max. cable cross- max. cable cross-
T that can be section that can be section that can be section that can be
connected connected connected connected
10 to 35 mm2 1 x 120 mmz or 1 x 120 mmz or 1 x 120 mm2 or
2 x 50 mm? 2 x 50 mm? 2 x 50 mmz2
DC link connection, Stud M6, Stud M8, Stud M8, Stud M8,
connection for braking cable cross-section max. cable cross- max. cable cross- max. cable cross-
resistor DCP/R1, DCN, R2 that can be section that can be section that can be section that can be
connected connected connected connected
10 to 35 mm2 1 x 120 mmz or 1 x 120 mmz or 1 x 120 mm2 or
2 x 50 mmz2 2 x 50 mmz2 2 x 50 mmz2

PE connection at the housing with At the housing with At the housing with At the housing with
M6 screw M8 screw M8 screw M8 screw

Max. motor cable length?) m 75 (shielded) 70 (shielded) 70 (shielded) 70 (shielded)

100 (non-shielded) 100 (non-shielded) 100 (non-shielded) 100 (non-shielded)

Degree of protection 1P20 or IPXXB IP20 or IPXXB IP20 or IPXXB 1P20 or IPXXB

Height

PM 340 with integrated line mm 633 (24.92) 934 (36.77) 934 (36.77) 934 (36.77)

filter

Depth

- PM340 with Control Unit mm 293.1 (11.53) 405.1 (15.94) 405.1 (15.94) 405.1 (15.94)

CuU310

- PM340 with CUA31 233.8 (9.20) 345.8 (13.61) 345.8 (13.61) 345.8 (13.61)

Frame size E F F F

Weight, approx. without line | kg 19.8 50.7 50.7 50.7

filter/

with integrated line filter 271 66.7 66.7 66.7

1)

for a line impedance corresponding to uk = 1%.

values of EN 61800-3 Category C2.
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The input current depends on the motor load and line impedance. The input currents apply for a load with the rated power (based on In)
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3.1 Power Modules Blocksize (PM340)

Table 3-14  Cooling air requirement

Frame size Required cooling air quantity
A M3/h 17.3
B M3/h 86.4
C M3/h 197.6
D M3/h 197.6
E M3/h 396
F M3/h 540

Interrelationship between the pulse frequency and current de-rating

Table 3-15  Current de-rating depending on the pulse frequency

Order Line Rated Power Output current in A at a switching frequency of:
No. voltage output (high
current | overload)
6SL3210 A [kw] 4 kHz 6 kHz 8 kHz 10kHz | 12kHz | 14kHz | 16 kHz
- 70% 50% 40%
1SB11- | 1-ph. 230 0.9 0.12 0.9 0.7 0.54 0.4 0.3 0.3 0.2
OUAO V AC
1SB12- 23 0.37 2.3 1.8 1.3 1.1 0.9 0.8 0.6
3UAO
1SB14- 3.9 0.75 3.9 3.1 2.3 1.9 1.5 1.3 1.1
O0UAOQ
1SE11- | 3-ph. 400 1.3 0.37 1.3 - 0.91 - 0.65 - 0.52
3UAOQ V AC
1SE11- 1.7 0.55 1.7 - 1.19 - 0.85 - 0.68
7UAQ
1SE12- 2.2 0.75 2.2 - 1.54 - 1.1 - 0.88
2UAQ
1SE13- 3.1 1.1 3.1 - 2.17 - 1.55 - 1.24
1UAO0
1SE14- 4.1 1.5 4.1 - 2.87 - 2.05 - 1.64
1UAO0
1SE16- 5.9 22 5.9 - 413 - 2.95 - 2.36
O0UAOQ
1SE17- 7.7 3 7.7 - 5.39 - 3.85 - 3.08
7UAQ
1SE21- 10 4 10 - 7 - 5 - 4
O0UAO
1SE21- 18 55 18 - 12.6 - 9 - 7.02
8UAOQ
1SE22- 25 7.5 25 - 17.5 - 125 - 10
5UAQ
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3.1 Power Modules Blocksize (PM340)

Order Line Rated Power Output current in A at a switching frequency of:
No. voltage output (high
current | overload)

6SL3210 A [kw] 4 kHz 6 kHz 8 kHz 10kHz | 12kHz | 14kHz | 16 kHz
B 70% 50% 40%
1SE23- 32 15.0 32.0 304 28.8 25.6 22.4 19.2 16.0
2UA0

1SE23- 38 18.5 38.0 342 304 26.6 22.8 19.0 15.2
8UAOD

1SE24- 45 22.0 45.0 40.5 36.0 315 27.0 225 18.0
5UA0

1SE26- 60 30.0 62.0 58.9 55.8 49.6 434 37.2 31.0
OUAO

1SE27- 75 37.0 75.0 67.5 60.0 52.5 45.0 375 30.0
5UA0

1SE31- 90 45.0 90.0 76.5 63.0 51.8 40.5 33.8 27.0
O0UAO

1SE31- 110 55.0 110.0 93.5 77.0 63.3 49.5 413 33.0
1UA0

1SE31- 145 75.0 145.0 112.4 79.8 68.9 58.0 50.8 43.5
5UA0

1SE31- 178 15.0 32.0 304 28.8 25.6 224 19.2 16.0
8UAO

Overload capability

-ln

—

Figure 3-20 Load cycle with pre-load condition
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Figure 3-21 Load cycle without pre-load condition
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Figure 3-22 S6 load cycle with pre-load condition
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Figure 3-23 S6 load cycle with pre-load condition
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3.1 Power Modules Blocksize (PM340)

-t

Figure 3-24 Load cycle with 60 s overload with a load cycle period of 300 s

Base load current |,

Figure 3-25 Load cycle with 30 s overload with a load cycle period of 300 s

Derating characteristic for Power Modules in Blocksize format
Frame sizes A-C

100

—

70
60
50
40
30
20

10 i T T T
0 2 4 6 8 10 12 14 16 kHz 20
Pulse frequency —s

Permissible output current —

Figure 3-26  Output current as a function of pulse frequency
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3.1 Power Modules Blocksize (PM340)

Permissible output current
100

[%] \
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Figure 3-27 Output power as a function of ambient temperature
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Figure 3-28 Output power as a function of installation altitude
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3.2 Power Modules Chassis
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Figure 3-29 Voltage correction factor as a function of installation altitude

3.2 Power Modules Chassis

3.2.1 Description

A Power Module is a power unit (frequency inverter) that provides the power supply for the
connected motor. A Power Module must be connected to a Control Unit via DRIVE-CLIQ.
The open-loop and closed-loop control functions are stored in the Control Unit.

Characteristics of Power Modules

3-42

Version from 210 A to 490 A

Internal air cooling

Short-circuit/ground-fault-proof

Electronic type plate

Operating status and error status displayed using LEDs

DRIVE-CLIQ interface for communication with the Control Unit and/or other components
in the drive line-up

Integration in system diagnostics

Equipment Manual AC Drive
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3.2 Power Modules Chassis

3.2.2 Safety information

> b b P

Danger

After disconnecting all the supply voltages, a hazardous voltage will be present at all Power
Modules for another 5 minutes. Work cannot be carried out until this time has elapsed.

Danger

The DC link discharge voltage hazard warning in the local language must be attached to all
of the components.

Caution

The cooling clearances above, below, and in front of the component, which are specified in
the dimension drawings, must be observed.

Danger

Cable shields and unused power cable conductors must be connected to PE potential to
prevent capacitive cross-talk charges.

Non-observance can cause lethal shock voltages.

Equipment Manual AC Drive
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3.2 Power Modules Chassis

3.2.3 Interface description

3.2.3.1 Overview

PE connection

Line connection (U1, V1, W1)

(DCPA, DCNA\) to connect a e
Braking Module (optional) i

®)
lo
T

Connections fora DCNS _—
dv/dt filter (optional) DCPS o= [

Fans

Fan fuses ~ ’ ®
Motor connection (U2, V2, W2) —__

Terminal strip -X9 ——

Setting terminals for the fan transformer

PE connection

Figure 3-30 Power Module, frame size FX
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PE connection ®

Line connection (U1, V1, W1)

(DCPA, DCNA) to connect a
Braking Module (optional) =——|

Connections fora DCNS
dv/dt filter (optional) DCPS

TT

Fans —

Fan Fuses
Motor connection (U2, V2, W2)
Terminal strip -X9

Setting terminals for the fan transformer
PE connection =

Figure 3-31  Power Module, frame size GX
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3.2 Power Modules Chassis

3.23.2 Sample connection

3-ph. 380V -480 V AC
L1L2 L3 PE

00

?'éﬁ.’ﬁfﬁffﬁfﬁ.'ﬁﬁ.'ﬁfﬁ.'.'ﬁfI.'f.'.'f.'f.'.'.'.'f.'ffffffffffffifi;ﬁef}i;.?o'r"lr'I"£

U v1|w1| PE
D e

1-ph. 230 V AC

Chassis

4
)y
|

?;\;\éer Module .‘ E

Braking resistor

i

B H200 (Ready) _|[|

@ H201 (DC Link

Control Unit 4| DRIVE CLiQ socket 0 |

| T |
DRIVE CLiQ socket 1 ﬁ
[ |
—{ DRIVE CLiQ socket 2 |
uP
-X41

4|0 +Temp

3lo -Temp

2| O] EP+24 \ommomn -

R =i

DCPS

DCNS

DRIVE-CLIQ

Figure 3-32 Connection example: Power Module Chassis
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3.233 Terminal Block X9

Table 3-16  Terminal strip X9

3.2 Power Modules Chassis

Terminal | Signal nhame Technical specifications
1 P24V Voltage: 24 V DC (20.4 V - 28.8 V)
"uﬁ I o M Current consumption: max 1.4 A
% ii 3 Reserved, do not use
::"é ii 4 Reserved, do not use
o 1l 5 Reserved, do not use
6 Reserved, do not use
7 EP +24 V (Enable Pulses) Supply voltage: 24 V DC (20,8 V - 28.8 V)
8 EP M1 (Enable Pulses) Cyrrent consum.pnor.w: 10 mA
Signal propagation times:
L->H: 100 us
H->L: 1000 ps

Note

For operation, 24 V DC must be connected to terminal 7 and ground to terminal 8. Upon

removal, pulse inhibit is activated.

3234 DCPS, DCNS connection for a dv/dt filter

Table 3-17 DCPS, DCNS

Frame size Cross-section that can be connected Terminal screw
FX 1 x 35 mm?2 M8
GX 1 x 70 mm?2 M8

The connecting cable is fed-out downwards through the Power Module.

Equipment Manual AC Drive
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3.2 Power Modules Chassis

3.2.3.5 X41 EP terminal / temperature sensor connection

Table 3-18  Terminal strip X41

Terminal | Function Technical specifications

4 +Temp Temperature sensor connection KTY84-1C130
4 3 -Temp
2 2 are assigned
1 1 are assigned

Max. cross-section that can be connected: 1.5 mm? (AWG 14)

Notice

The KTY temperature sensor must be connected with the correct polarity.

Note

The temperature sensor connection can be used for motors that are equipped with a KTY84-
1C130 measurement sensor in the stator windings.

3.2.3.6 DRIVE-CLiQ Interface X400-X402

Table 3-19  DRIVE-CLIQ Interface X400-X402

Pin Name Technical specifications
1 TXP Transmit data +
s=H°B 2 TXN Transmit data -
] % 3 RXP Receive data +
A 4 Reserved, do not use
5 Reserved, do not use
6 RXN Receive data -
7 Reserved, do not use
8 Reserved, do not use
A +(24 V) Power supply
B GND (0 V) Electronic ground

3-48

Equipment Manual AC Drive
Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BPO




Power Modules

3.2 Power Modules Chassis

3.23.7 Meaning of the LEDs on the Power Module
Table 3-20  Meaning of the LEDs on the Power Module
LED state Description
H200 H201
Off Off The electronics power supply is missing or lies outside permissible tolerance
range.
Off The component is ready for operation and cyclic DRIVE-CLiQ communication is
taking place.
Green Orange The component is ready for operation and cyclic DRIVE-CLiIQ communication is
taking place. The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE-CLiIQ communication is
taking place. The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established.
Red At least one fault is present in this component.
Flashing light 2 Hz: | --- Firmware is being downloaded.
Green Red
Flashing light 2 Hz: | --- Identifying whether the component is activated using the LED (p0124)
Green Orange Note:
or Both possibilities depend on the LED status when activated using p0124 = 1.
Red Orange
Warning

VAN

Cause and rectification of faults

Independent of the state of LED "H201", hazardous DC link voltages can always be

available.

The warning information on the components must be carefully observed!

The following reference contains information about the cause of the faults and how they can

be resolved:

Reference: /IH1/ SINAMICS S120 Commissioning Manual.

Equipment Manual AC Drive
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3.2 Power Modules Chassis
3.24 Dimension drawings

Dimension drawing frame size FX
The cooling clearances to be maintained are indicated by the dotted line.
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Figure 3-33 Dimension drawing Power Module, frame size FX
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Dimension drawing frame size GX

The cooling clearances to be maintained are indicated by the dotted line.

3.2 Power Modules Chassis
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Figure 3-34 Dimension drawing Power Module, frame size GX
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3.2 Power Modules Chassis

3.2.5 Mounting the CU310 in the Power Module Chassis

Figure 3-35 Mounting the CU310 in the Power Module Chassis, frame size FX

The DRIVE-CLIQ cable and the cable for the 24 V power supply must be correctly routed so
that the front flap can close.
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3.2.6 Electrical connection

Adjusting the fan voltage (-T10)

The power supply for the device fans (1-ph. 230 V AC) in the Power Module (-T10) is taken
from the line supply using transformers. The locations of the transformers are indicated in
the interface descriptions.

The transformers are fitted with primary taps so that they can be fine-tuned to the line supply
voltage. When delivered, the taps are always set to the highest level. With a low supply
voltage, the appropriate transformer tap must be activated.

The connections at the setting terminals must be connected to "0" and the line supply
voltage.

380V 400V|440V480V|

@mmmm

O 0|00

Figure 3-36  Setting terminals for the fan transformers

The supply voltage assignments for making the appropriate setting on the fan transformer
are indicated in the following table (factory presetting): 480 V/0 V)

Caution
If the terminals are not changed-over to reflect the actual line supply voltage:
e The required cooling level will not provided (risk of overheating)

e The fan fuses may blow (overload)

Table 3-21  Assignment of the existing line supply voltage for setting at the fan transformer

Line supply voltage Tap at the fan transformer (-T10)
380V £10 % 380V
400V £ 10 % 400 vV
440V +10% 440V
480V + 10 % 480 V

Equipment Manual AC Drive
Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BP0 3-53



Power Modules

3.2 Power Modules Chassis

3.2.7

Table 3-22

Technical data

Technical data, Power Modules Chassis

Line supply voltage 3-ph. 380 V t0 480 V AC + 10 % (-15 % < 1 min)

Order No. 6SL3310- |1TE32-1AAQ0 | 1TE32-6AA0 | 1TE33-1AAQ0 | 1TE33-8AA0 | 1TE35-0AA0
Rated output current In A 210 260 310 380 490
Base load current In A 180 233 277 340 438
Output current A 230 285 340 430 540
for S6 duty (40%) Iss

Max. output current Imax A 307 375 453 555 715
Supply voltages

Electronics power supply Vbc 24 (20,4 - 28,8)

Overvoltage trip Vbc 8202 %

Undervoltage trip Voc 424

Rated power based on In kW 110 132 160 200 250
Rated power based on Ix kW 90 110 132 160 200
Max. rated pulse frequency kHz 2 2 2 2 2
without derating

Max. rated pulse frequency kHz 8 8 8 8 8
with derating

Efficiency n 0.986 0.986 0.986 0.986 0.986
Power loss kW 2.46 3.27 4.0 4.54 5.78
Cooling air requirement m3/s 0.17 0.23 0.36 0.36 0.36
Sound pressure level dB(A) 66 /67 68/72 68/72 68/72 68/72
at 50/60 Hz

Rated input current A 218 270 322 395 510
Electronics current drain A 0.8 0.8 0.9 0.9 0.9
(24 v DC)

Line supply connection
U1, V1, W1

Flat connector for M10 cable lug, max. connection cross section

2 x 185 mm?2

Motor connection

Flat connector for M10 cable lug, max. connection cross section

U2, v2, w2 2 x 185 mm?2

DC link connections DCPA, Flat Flat Flat Flat Flat

DCNA, connector for | connector for | connector for | connector for | connector for

(option Braking Module) M8 cable lug, | M8 cable lug, | M8 cable lug, | M8 cable lug, | M8 cable lug,
connection connection connection connection connection
cross section | cross section | cross section | cross section | cross section
1 x 35 mm?2 1 x 35 mm?2 1 x 50 mm?2 1 x 50 mm?2 1 x 50 mm?2

DC link connections Flat Flat Flat Flat Flat

DCPS, DCNS connector for | connector for | connector for | connector for | connector for

(option dv/dt filter) M8 cable lug, | M8 cable lug, | M8 cable lug, | M8 cable lug, | M8 cable lug,
connection connection connection connection connection
cross section | cross section | cross section | cross section | cross section
1 x 35 mm?2 1 x 35 mm?2 1 x 70 mm?2 1 x 70 mm?2 1 x 70 mm?2
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Line supply voltage 3-ph. 380 V t0 480 V AC £ 10 % (-15 % < 1 min)

Order No. 6SL3310- |1TE32-1AA0 | 1TE32-6AA0 | 1TE33-1AA0 | 1TTE33-8AA0 | 1TE35-0AA0
PE connection Flat connector for M10 cable lug, max. connection cross section

2 x 185 mm?2
Max. motor cable length" m 300 (shielded)

450 (non-shielded)

Max. ambient temperature

without derating °C 40 40 40 40 40

with derating °C 55 55 55 55 55

Degree of protection IP 20 or IP 20 or IP 20 or IP 20 or IP 20 or
IPXXB IPXXB IPXXB IPXXB IPXXB

Width mm 326 326 326 326 326

Height mm 1400 1400 1533 1533 1533

Depth mm 356 356 545 545 545

Frame size FX FX GX GX GX

Weight kg 104 104 162 162 162

-

) Max. motor cable length 100 m (shielded) in conjunction with a line filter to maintain the
EMC limit values of EN 61800-3 Category C2.
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3.2.71 Characteristics

Overload capability

The Power Modules are equipped with an overload reserve e.g. to handle breakaway
torques.

In drives with overload requirements, the appropriate base load current must, therefore, be
used as a basis for the required load.

The criterion for overload is that the drive is operated with its base load current before and
after the overload occurs (a load duration of 300 s is used as a basis here).

Low overload

The base load current for low overload IL is based on a load duty cycle of 110% for 60 s or
150% for 10 s with a load duty duration of 300 s.

Converter current
A 10s
» |-
1.5%] 4 s
L
-4— Limiting short-time current 150%

Limiting short-time current 110%

LR P Rated current (continuous)
Base load current IL for low overload _\
- e e CEES CEES S 2 CEE— === G GEIE GEIE I CGEIED G GEEED I  SE—
IL
- 60 s -
g 300 s
//
|
_>

Figure 3-37 Low overload
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High overload

3.2 Power Modules Chassis

The base load current for high overload IH is based on a load duty cycle of 150% for 60 s or
160% for 10 s with a load duty duration of 300 s.

Converter current
T A
10s Limiting short-time current 160%
1.6*1 >
R B Limiting short-time current 150%
1.5 |H —+ /
Rated current (continuous)
T T 1T = = = T — ~s3scToad current I_for high overioad. |
IH
> 60 s -
-t 300 s >
L
_>
t

Figure 3-38 High overload

3.2.7.2 Current de-rating as a function of the pulse frequency
When the pulse frequency is increased, the derating factor of the output current must be
taken into account.
This derating factor must be applied to the currents specified in the technical data.
Table 3-23  Derating factor of the output current as a function of the pulse frequency
Order No. Output current Permissible Derating factor Derating factor
6SL3310-... for a pulse frequency of output current for a pulse frequency of | for a pulse frequency of
2 kHz [A] for a pulse frequency of 4 kHz 8 kHz
2.5kHz
asa % ofin
1TE32-1AA0Q 210 95 % 82 % 50 %
1TE32-6AA0 260 95 % 83 % 50 %
1TE33-1AA0 310 97 % 88 % 50 %
1TE33-8AA0 380 96 % 87 % 50 %
1TE35-0AA0 490 94 % 78 % 50 %
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Maximum output frequencies achieved by increasing the pulse frequency

By multiplying the rated pulse frequency with a multiple integer, the following output
frequencies can be achieved taking into account the derating factors:

Table 3-24  Maximum output frequencies achieved by increasing the pulse frequency

Pulse frequency [kHZz] Maximum output frequency [Hz]
2 160
4 3201
8 6401

1 Due to the closed-loop control, the maximum output frequency is limited to 300 Hz.

w

N
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Correction factor k1 —m

4
©

20 25 30 35 40 45 50 °C 55

Ambient temperature —=

Figure 3-39  Current correction factor as a function of ambient temperature

Note: A factor KT > 1.0 is only to be taken into account in conjunction with the current de-
rating factor depending on the installation altitude.

100 1.00
N\

* N\
g A\ }
E. o5 N\ 0.05
35 N\ &
wE \ 5
53 ..6
g3 \ 8
=5
EE \ 0.90 ‘é
3o 90 \ X 8
oS \ =
25 \ 3
B
%"m : 0.85
a® %, 1000 2000 3000 m 4000

Installation altitude —=

above sea level

Figure 3-40 Current correction factor as a function of installation altitude
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Figure 3-41  Voltage correction factor as a function of installation altitude
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DC link components 4

4.1 Blocksize

411 Braking resistors

4111 Description

The PM340 Power Modules cannot regenerate into the line supply. For the regenerative
operation, e.g. the braking of a rotating mass, a braking resistor must be connected to
convert the resulting energy into heat.

The braking resistor is connected at terminals DCP/R1 and R2.

The braking resistors can be installed at the side next to the PM340 Power Modules. The
braking resistors for A and B frame sizes are designed as sub-chassis components. If the
PM340 Power Modules of the A or B frame sizes are operated without line reactor, the
braking resistors can also be installed under the Power Modules.

The braking resistors for the Power Modules of the C to F frame sizes should be placed
outside the switchgear cabinet or outside the switchgear room in order to conduct the
resulting heat loss away from the Power Modules. This reduces the level of air conditioning
required.

A temperature protection switch monitors the braking resistor for overtemperature and issues
a signal on a floating contact if the limit value is exceeded.

411.2 Safety information

A Caution
The surface temperature of the braking resistors may exceed 80 °C.

Equipment Manual AC Drive
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Protecting the resistance
The power supply to the Power Modules must be established through a contactor which can
then shut down the power supply when the resistor overheats.

A temperature protection switch handles the protective function (this is supplied with each
break resistor). This is connected in series with the coil feeder cable for the main contactor.

The contacts of the temperature protection switch close again as soon as the resistor
temperature has fallen below the selected value.

L
PE L1 L2 3 125V DG -
230 VAC
o O 0O
‘ ‘ ‘ Contactor
@) (L 4) (L
© LL1 NL2 L3
B+/DC+ O
o J
[y
o >
=@ T2
B- O
Temperature
Protective circuit-breaker

Figure 4-1 Connection example: Braking resistor
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4113 Dimension drawings
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Figure 4-2  Dimension drawing: Braking resistor, frame sizes A and B
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4.1 Blocksize

w1

D1

D2

1681
< L3
Figure 4-3 Dimension drawing: Braking resistors, frame sizes C, D, E, F
Table 4-1 Dimension data: Braking resistor, all data in mm and (inches), Part 1
Order No. 4BC05-0AA0 4BD11-0AA0 4BD12-0BA0 4BD16-5CA0
6SE6400-
Frame size A A B C
L 230 (9.05) 230 (9.05) 239 (9.40) 285 (11.22)
L1 217 (8.54) 217 (8.54) 226 (8.89) 200 (7.87)
L2 - - - 145 (5.70)
L3 - - - 170 (6.69)
D 435 (1.71) 435 (1.71) 435 (1.71) 150 (5.90)
D1 - - - 217 (8.54)
Equipment Manual AC Drive
4-4

Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BPO



DC link components
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Order No. 4BC05-0AA0 4BD11-0AA0 4BD12-0BA0 4BD16-5CA0
6SE6400-
Frame size A A B C
D2 - - - 185 (7.28)
w 72 (2.83) 72 (2.83) 149 (5.86) 185 (7.28)
w1 56 (2.20) 56 (2.20) 138 (5.43) 230 (9.05)
Table 4-2 Dimension data: Braking resistor, all data in mm and (inches), Part 2
Order No. 4BD21-2DA0 4BD22-2EA0 4BD24-0FA0
6SE6400-
Frame size D E F
L 515 (20.27) 645 (25.39) 650 (25.59)
L1 350 (13.77) 480 (18.89) 510 (20.07)
L2 205 (8.07) 205 (8.07) 270 (10.62)
L3 195 (7.67) 195 (7.67) 335 (13.18)
D 175 (6.88) 175 (6.88) 315 (12.40)
D1 242 (9.52) 242 (9.52) 382 (15.03)
D2 210 (8.26) 210 (8.26) 382 (15.03)
w 270 (10.62) 270 (10.62) 400 (15.74)
W1 315 (12.40) 315 (12.40) 435 (17.12)

4114 Mounting

The braking resistor is connected at terminals DCP/R1 and R2.

The braking resistors can be installed at the side next to the PM340 Power Modules. The
braking resistors for A and B frame sizes are designed as sub-chassis components. If the

PM340 Power Modules of the A or B frame sizes are operated without line reactor, the
braking resistors can also be installed under the Power Modules.

The braking resistor is positioned outside the cabinet or switchgear room. This enables the
resulting heat loss around the Power Modules / Motor Modules to be dissipated, This
reduces the level of air conditioning required.

Equipment Manual AC Drive
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4115 Technical data
Table 4-3 Technical data, braking resistors, Part 1
Order No. 6SE6400-4BCO5- 6SE6400-4BD11- 6SL3201-0BE12- 6SE6400-4BD16-
0AAOQ 0AAO 0AAOQ 5CA0
Resistance Ohm | 180 390 160 56
Rated power Pos kW 0.05 0.1 0.2 0.65
Peak power Pmax kW 1 1.7 4.0 13
Load duration for peak power Ta S 27.6 13.8 12.6 13.1
Period duration of braking duty cycle t | s 276 276 252 262
Degree of protection 1P20 or IPXXB 1P20 or IPXXB IP20 or IPXXB IP20 or IPXXB
Power Connections Cable 3 x 2.5 mm? Cable 3 x 2.5 mm? Cable 3 x 2.5 mm? Cable 3 x 2.5 mm?
shielded, shielded, shielded, shielded,
length 0.4 m length 0.5 m length 0.5 m length 0.9 m
Thermoswitch (NC contact) 250 Vac/2.5A 250 Vac /2.5 A 250 Vac /2.5 A 250 Vac/2.5A
maximum contact load
connecting cable
Weight kg 1.0 1.0 1.6 3.8
Table 4-4 Technical data, braking resistors, Part 2
Order No. 6SE6 | 4BD21-2DA0 4BD22-2EA0 4BD24-0FA0
400-
Resistance Ohm |27 15 8.2
Rated power Pps kW 1.2 2.2 4.0
Peak power Pmax kW 24 44 80
Load duration for peak power Ta s 13.6 14.5 13.1
Period duration of braking duty cycle t | s 271 290 252
Degree of protection 1P20 or IPXXB IP20 or IPXXB 1P20 or IPXXB
Power Connections M6 studs M6 studs M6 studs
Thermoswitch (NC contact) 250 Vac/2.5A 250 Vac /2.5 A 250 Vac/0.2A
maximum contact load
connecting cable
Weight kg 74 10.6 16.7
Equipment Manual AC Drive
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u—

max

Figure 4-4 Load diagram for the braking resistor, Blocksize format

T [s] period duration of braking duty cycle
Ta [s] load duration for peak power
Pos [W] rated power of the braking resistor

Pmax [W] peak braking power of the braking resistor

Equipment Manual AC Drive
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4.2

421

4211

Design

4-8

Chassis

Braking Modules

Description

A Braking Module (and an external braking resistor) is required in certain cases when the
drive is to be braked or brought to a standstill (e.g. EMERGENCY SWITCHING-OFF
Category 1). The Braking Module contains the power electronics and the associated control.
The supply voltage for the electronics is taken from the DC link.

During operation, the DC link energy is converted to heat loss in an external braking resistor.

A mounting slot is provided in the Power Module.

The Braking Module in chassis format is installed in a slot within the Power Module and
force-cooled by its fan. The Braking Module is connected to the DC link by means of flexible
cables, which are supplied as standard.

The Braking Module has as standard, the following interfaces:
e The DC link is connected through flexible cables
e Connecting terminal for external braking resistor

¢ 1 digital input (inhibit Braking Module with high signal/acknowledge error with negative
edge high low)

o 1 digital output (Braking Module defective)

Equipment Manual AC Drive
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421.2 Safety information

VAN

VAN

>

Danger

After disconnecting all the supply voltages, a hazardous voltage will be present in all
components for another 5 minutes. Work may not be carried out on the components until
after this time has elapsed.

Before starting work, you should also measure the voltage after the 5 minutes have elapsed!
The voltage can be measured on DC link terminals DCP and DCN.

Danger

The DC link discharge voltage hazard warning in the local language must be attached to all
of the components.

Danger

The connection to the braking resistors must be short-circuit/ground-fault proof.

Warning

If braking resistors are used that have not been released by SIEMENS for SINAMICS, then
the braking resistors could be destroyed.

Equipment Manual AC Drive
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4213 Braking Module for frame size FX

X21

Threshold switch \.
S1

l

W 11
—C [ ]

Figure 4-5 Braking Module for Power Module, frame size FX
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4214 Braking Module for type GX

Retaining screws

S1

\J

DCPA

Figure 4-6  Braking Module for Power Module, frame size GX
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4215 Sample connection

e e e e e e e e e e e g
Braking Module H
!
! |
+24V . i
[ |
LN} ]
1
Fault outputs ! =15 —— Fault :
. — )
oV : :2923—0 |
] 4 ]
Inhibit input O |
oV | | 12T — Inhibit !
11272 !
1
. [ 1 |
Shield 2T ! L
v oo — |
\ X21 - i | Braking resistor —!
i : ' |
' |
—;o DCPA R1 O—1 |
Connection at the | ' Connecting the |
DC link ! | Braking resistor | |
)
—+—O DCPN R2 O— |
)
| |
|
i E | |
|
L-— - ——— - ——— - ——— - ——— - ——— ‘. lé——_——-‘

Figure 4-7  Example connection of Braking Module

4216 Braking resistor connection X1

Table 4-5 Braking resistor connection

Terminal Designation
R1 Braking resistor connection R+
R2 Break resistor connection R-

Max. cross-section that can be connected: 50 mm 2

Equipment Manual AC Drive
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4.21.7 X21 digital inputs/outputs

Table 4-6 Terminal block X21

Terminal | Designation " Technical specifications
6 +24 'V Voltage: +18 V to 30 V
o Typical current consumption (own current consumption): 10 mA at 24 V DC
o 5 DO fault output | Voltage: 24 V DC
IN 4 oV Load current: 0.5 mA to 0.6 mA
w
o 3 Dl inhibit input High signal level: +15V to 30 V
Current drain: 2 mA to 15 mA
N 2 ov
Low signal level: -3V to 5V
1 Shield Shield connection for terminal 2 ... 6
Max. cross-section that can be connected 1.5 mm?2

1) DI: Digital input; DO: Digital output

Note

Applying a high signal to terminal X21.3 inhibits the Braking Module. On a falling edge,
pending error signals are acknowledged.

4218 S1 threshold value switch

The response threshold at which the Braking Module is activated and the DC link voltage
generated during braking are specified in the following table.

A Warning

The threshold switch must only be used when the Power Module is switched off and the DC
link capacitors are discharged.

Table 4-7 Response thresholds of the Braking Modules

Response threshold | Switch position Comment
774V 1 774V is the default factory setting. With supply voltages of between
673 V 2 3-ph. 380 V and 400 V AC, the response threshold can be set to 673 V to

reduce the voltage stress on the motor and converter. This does, however,
reduce the possible peak power P15 with the square of the voltage
(677/774)2 = 0.75.

The possible peak power is, therefore, max. 75 % of P15.

Equipment Manual AC Drive
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Figure 4-9 Installing a Braking Module in a Power Module, frame size FX — steps 4 - 6

Installing the Braking Module

The steps for the installation procedure are numbered in accordance with the diagrams in
front of them.

1. Unscrew the 2 M6 screws from the front cover and lift off the cover.

2. Unscrew the 2 screws from the upper cover plate.
Unscrew the 1 M6 nut on the left-hand side.
Remove the left-hand cover.

3. Unscrew the 4 screws from the upper cover plate.
Unscrew the 3 screws from the rear cut-out sections.
Remove the top cover.

4. Unscrew the 3 screws for the blanking plate.
Remove the plate.

5. Insert the Braking Module where the cover used to be and secure it using the 3 screws
(step 4).

Equipment Manual AC Drive
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6. Secure the connection cable to the DC link with 2 screws (Braking Module connection)
and 2 nuts (DC link connection).

Carry out the subsequent steps in reverse order from steps 1 — 3.

An opening above the connections for the braking resistor (R1, R2) is provided in the cover
for connecting the cable to the braking resistor.

Note

You must observe the specified tightening torques.

Equipment Manual AC Drive
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42.1.10 Installing a Braking Module in a Power Module, frame size GX
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Figure 4-10 Installing a Braking Module in a Power Module, frame size GX — steps 1 - 3
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Figure 4-11 Installing a Braking Module in a Power Module, frame size GX — steps 4 - 6

Installing the Braking Module

The steps for the installation procedure are numbered in accordance with the diagrams in
front of them.

1.
2.

4-18

Unscrew the 2 M6 screws from the front cover and lift off the cover.

Unscrew the 2 screws from the upper cover plate.
Unscrew the 1 M6 nut on the left-hand side.
Remove the left-hand cover.

Unscrew the 4 screws from the upper cover plate.
Unscrew the 3 screws from the rear cut-out sections.
Remove the top cover.

Unscrew the 3 screws for the blanking plate.
Remove the plate.

Insert the Braking Module where the cover used to be and secure it using the 3 screws
(step 4).

Secure the connection cable to the DC link with 2 screws (Braking Module connection)
and 2 nuts (DC link connection).

Equipment Manual AC Drive
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Carry out the subsequent steps in reverse order from steps 1 — 3.

An opening above the connections for the braking resistor (R1, R2) is provided in the cover
for connecting the cable to the braking resistor.

Note

You must observe the specified tightening torques.

42111 Technical data
Table 4-8 Technical data, Braking Modules
Order No. 6SL3300-1AE31-3AA0 6SL3300-1AE32-5AA0
Suitable for installation in Power Modules, frame size FX GX
Pos power (rated power) 25 kW 50 kW
P15 power (peak power) 125 kW 250 kW
P20 power 100 kW 200 kW
P40 power 50 kW 100 kW
Variable response thresholds 774V (673 V) 774V (673 V)
Digital input
Rated voltage -3Vto30V -3Vto30V
Low level (an open digital input is interpreted as "low") -3Vto5V -3Vtob5V
High level 15Vto30V 15Vto 30V
Current drain (typical at 24 V DC) 10 mA 10 mA

Max. cross-section that can be connected

1.5 mm? (AWG 14)

1.5 mm? (AWG 14)

Digital output (continued-short-circuit-proof)

Rated voltage 24V DC 24V DC

Max. load current of the digital output 500 mA 500 mA

Max. cross-section that can be connected 1.5 mm? (AWG 14) 1.5 mm? (AWG 14)
R1/R2 connection M8 screw M8 screw

Max. connection cross-section R1/R2 35 mm? 50 mm?

Weight 3.6 kg 7.3 kg

Equipment Manual AC Drive
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4.2.2 Braking resistors

4.2.2.1 Description

The braking resistor is used to reduce the excess DC link energy in regenerative operation.

The braking resistor is connected to the Braking Module. The braking resistor is mounted
outside the cabinet or switchgear room. This means that the resulting heat loss around the
Power Module can be dissipated - and cooling costs/equipment reduced.

Resistors with rated powers of 25 kW and 50 kW are available.

Braking resistors can be used on Power Modules with a voltage range. This is the reason
that the voltage can be changed by setting the response thresholds at the Braking Module to
reduce the voltage stress on the motor and Power Module.

A temperature protection switch monitors the braking resistor for overtemperature and issues
a signal on a floating contact if the limit value is exceeded.

4222 Safety information

A Caution

A cooling clearance of 200 m must be maintained on all sides of the component (with
ventilation meshes).

A Danger

The braking resistor cables must be laid in such a way that they are short-circuit and ground-
fault proof!

Caution

>

The connecting cables to the Braking Module in the Power Module must be kept as short as
possible (max. 50 m).

Equipment Manual AC Drive
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4.2 Chassis

Danger

The braking resistors are only suitable for mounting in a vertical position. They are not
suitable for mounting on a wall.

Sufficient space must be available for dissipating the energy converted by the braking
resistor.

A sufficient distance from flammable objects must be maintained.
The braking resistor must be installed as a free-standing unit.
Objects must not be placed on or anywhere above the braking resistor.

The braking resistor should not be installed underneath fire detection systems, since these
could be triggered by the resulting heat.

The surface temperature of the braking resistors may exceed 80 °C.

Dimension drawing

,,,,,,,,,,,,,, ‘
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e 601
177 ‘, ,,,,,,,,,,,,, ‘ ’ 57
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o= ol sEcN=RamaReNaN Fe
! | 160 Stud
Ground 190 o | TT TT M8
connection e = 170
M8 A 1 T
T Tt 66 140
52,5 380 52.5 ‘ 710 :

740

Figure 4-12 Dimension drawing, 25 kW/125 kW resistor
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Figure 4-13 Dimension drawing, 50 kW/250 kW resistor
4224 Technical data

Table 4-9 What are the technical data of the braking resistors

Order No. Units 6SL3000-1BE31-3AA0 6SL3000—-1BE32-5AA0

Pos power (rated power) kW 25 50

P1s power (peak power) kW 125 250

Max. current A 189 378

Cable entry Via cable gland M50 Via cable gland M50

Line connection Via stud M10 Via stud M10

Max. cable cross-section that can be mm? 50 70

connected

Degree of protection IP 20 IP 20

Width x height x depth mm 740 x 605 x 485 740 x 1325 x 485

Weight kg 50 120

Equipment Manual AC Drive
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Duty cycle
PIP,, Pg = continuous braking power
A P,s = 5 x Ppg = power that is permissible for 15 s every 90 s
P,, = 4 X Ppg = power that is permissible for 20 s every 90 s
6.00 P,, =2 x P, = power that is permissible for 40 s every 90 s
40 DB
P,s 5.00------ : === g
: P
Py, 4.004+-—-— E——, r—-—-+-1
! | 1 i i
1 i -
3.00+ i b
b o
b P
i S-S SIS Jy
P40 2.00 -!' | | —i i |
b i i | !
Ppg 1.00 i | i : i :
o : b
Rt e me e e et 1
10 20 30 40 50 60 70 80 90 100 110 120 130 g

Figure 4-14 Duty cycle for braking resistors
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Motor-side power components 5

51 Motor reactors

511 Blocksize

5111 Description

Motor reactors reduce the voltage stress on the motor windings by reducing the voltage
gradients at the motor terminals that occur when motors are fed from drive converters. At the
same time, the capacitive re-charging currents that additionally load the output of the Power
Module when longer motor cables are used are simultaneously reduced.

The motor reactors for Power Modules 3-ph. 380 V to 480 V AC are suitable for a pulse
frequency of 4 kHz. Higher pulse frequencies are not permissible.

511.2 Safety information

VAN

VAN

Caution

The cooling clearances of 100 mm above and below the components must be observed.

Note
The connecting cables to the Power Module must be kept as short as possible (max. 5 m).

Caution

When using motor reactors that SIEMENS has not approved for SINAMICS, then these can
thermally damage the reactor.

Caution

The surface temperature of the motor reactors can exceed 80 °C.

Caution
The maximum permissible output frequency when motor reactors are used is 150 Hz.
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5.1 Moftor reactors

5113 Dimension drawings

9
Q /<
0

Figure 5-1 Dimension drawing: Motor reactor, frame size A

Table 5-1 Total dimensions: Motor reactor, frame size A, all data in mm and (inches)
Motor reactor 3TC00-4AD3 3TC00-4AD2
6SE6400-
Frame size A A
Dimension A in mm and (inches) 200 (7.87) 200 (7.87)
Dimension B in mm and (inches) 75.5 (2.97) 7.5(0.29)
Dimension C in mm and (inches) 50 (1.96) 110 (4.33)
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Frame size C

Frame size B

Figure 5-2  Dimension drawing: Motor reactor, frame sizes B and C

Table 5-2 Total dimensions: Motor reactor, frame sizes B and C

Motor reactor

6SL3202- 0AE21-0CAO0 0AJ23-2CA0
Frame size B C
Dimension A in mm and (inches) 270 (10.62) 334 (13.14)
Dimension B in mm and (inches) 153 (6.02) 189 (7.44)
Dimension C in mm and (inches) 70 (2.75) 50 (1.96)
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Figure 5-4 Dimension drawing: Motor reactor, frame size E
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Table 5-3 Total dimensions: Motor reactor, frame size D, E, all data in mm and (inches)
Motor reactor
6SE6400- 3TC05-4DD0 3TC03-8DD0 3TCO07-5EDO 3TC08-0EDO
Frame size D D E E
b1 70 (2.75) 94 (3.70) 101 (3.97) 70 (2.75)
b2 91 (3.58) 115 (4.52) 133 (5.23) 90 (3.54)
b3 70 (2.75) 94 (3.70) 101 (3.97) 70 (2.75)
b4 176 (6.92) 176 (6.92) 200 (7.87) 176 (6.92)
e 91 (3.58) 103 (4.05) 110 (4.33) 89 + 2 (3.50 + 0.07)
e2 57 (2.24) 69 (2.71) 76 (2.99) 79 + 2 (3.50 + 0.07)
e3 49 (1.92) 61 (2.40) 68 (2.67) -

Equipment Manual AC Drive
Manual, (GH6), 03/2006 Edition, 6SL3097-2AL00-0BPO



Moftor-side power components

5.1 Moftor reactors

Table 5-4 Total dimensions: Motor reactor, frame size F, all data in mm and (inches)
Motor reactor
6SE6400- 3TC06-2FEQ 3TCO08-8FEO 3TC14-5FD0O 3TC15-4FDO
Frame size F F F F
b1 118 (4.64) 138 (5.43) 138 (5.43) 101 (3.97)
b2 138 (5.43) 158 (6.22) 169 (6.65) 121 (4.76)
b3 118 (4.64) 138 (5.43) 138 (5.43) 101 (3.97)
b4 224 (8.81) 264 (10.39) 264 (10.39) 200 (7.87)
el 124 + 2 (4.88 + 0.07) 134 + 2 (5.27 + 0.07) 131 (5.15) 119 + 2 (4.68 + 0.07)
e2 114 + 2 (4.48 £ 0.07) 124 + 2 (4.88 + 0.07) 90 (3.54) 109 + 2 (4.29 + 0.07)
e3 - - 78 (3.07) -
Equipment Manual AC Drive
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Moftor-side power components
5.1 Moftor reactors

5114 Mounting

The motor reactor must be installed as close as possible to the Power Module.
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Figure 5-6 Mounting: Motor reactor, frame size A

Table 5-5 Mounting: Motor reactor, frame size A, all data in mm and (inches)

Motor reactor 3TC00-4AD3 3TC00-4AD2
6SE6400-
Suitable for Power Modules 1SB11-0UA0Q 1SE11-3UA0Q
6SL3210- 1SE11-7UAO
1SE12-2UA0
1SE13-1UA0
1SE14-1UA0
Frame size A A
H 160 (6.29) 160 (6.29)
| 56 (2.20) 56 (2.20)
J 187 (7.36) 187 (7.36)

Equipment Manual AC Drive
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5.1 Moftor reactors

Frame size C

T

Frame size B

Figure 5-7 Mounting: Motor reactor, frame sizes B and C

Table 5-6 Mounting: Motor reactor, frame size B and C, all data in mm and (inches)

Motor reactor 6SL3202- 0AE21-0CA0Q 0AJ23-2CA0
Suitable 6SL3210- 1SE16-0UAO 1SE21-8UA0Q
for Power Module 1SE17-TUAO 1SE22-5UA0
1SE21-0UA0 1SE23-2UA0
Frame size B C
Power Module G 138 (5.43) 174 (6.85)
H 174 (6.85) 204 (8.03)
Mounting surface | 120 (4.72) 156 (6.14)
J 200 (7.87) 232 (9.13)
Mounting screw M4 M5
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