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Preface

The hardware and software described in this document are products of KEB. The infor-
mation contained in this document is valid at the time of publishing. KEB reserves the
right to update this document in response to misprints, mistakes or technical changes.

Signal Words and Symbols

Certain procedures within this document can cause safety hazards during the installa-
tion or operation of the device. Refer to the safety warnings in this document when per-
forming these procedures. Safety signs are also located on the device where applicable.
A safety warning is marked by one of the following warning signs:

Type and/or source of hazard.

Indicates a hazardous situation which will result in death or serious injury  if
not avoided.

y Measures to avoid the hazard.
y Can be supplemented by an additional warning sign or symbol.

Type and/or source of hazard.

Indicates a hazardous situation which may result in death or serious injury  if
not avoided.

y Measures to avoid the hazard.
y Can be supplemented by an additional warning sign or symbol.

A CAUTION Type and/or source of hazard.

Indicates a hazardous situation which may result in minor or moderate injury
if not avoided.
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y Measures to avoid the hazard.
y Can be supplemented by an additional warning sign or symbol.

NOTIC Type and/or source of hazard.

Indicates a situation that may result in damage to the product or other prop-
erty if not avoided.

s

y Description of the information.
y Can be supplemented by an additional warning sign or symbol.

RESTRICTION

Used when the following statements depend on certain conditions or are only valid for
certain ranges of values.

n Informational message, prerequisite or recommended procedures.

Reference to further information with link and QR code:
9% https://www.kebamerica.com/elevator-support
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PREFACE

More Symbols

Symbol 'HeQLWLRQ
y Action step

” Enumerations or unordered list

Cross-reference

Link Internal reference hyperlink

% Link External website hyperlink

General mandatory action sign

Mandatory: Refer to instruction manual/booklet

General warning sign

Warning: Risk of electric shock

PPOe

Warning: Explosive environments
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Warning: Hot surface

Warning: Flammable materials

Warning: Overhead obstacle
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Warning: Electrostatic-sensitive device

A

Authorized personnel only

&

Do not discard
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Laws and Guidelines

(% $PHULFD ,QF KDV FHUWL¢{HG WKH SURGXFW DJDLQVW V
standards. Additionally, KEB Automation KG provides the EC declaration of conformity
that the product complies with the essential safety requirements.

The UL, CSA and CE marks are located on the name plate when applicable. The EC
declaration of conformity can be downloaded on demand via our website.

More information is provided in the & HU W L ;chdptétL R Q



Warranty

The warranty and liability on design, material or workmanship for the acquired device is
given in the general sales conditions.

General sales conditions for North America:
% https://lwww.kebamerica.com/terms-and-conditions

General sales conditions for Europe:
% https://lwww.keb-automation.com/terms-conditions

JXUWKHU DJUHHPHQWY RU VSHFL{FDWLRQV UHTXLUH D ZUL

Support and Liability

It is not possible to cover every potential application of our device in a single manual. If
you require further information or if problems occur which are not covered in this doc-
ument, you can request the necessary information via KEB America, Inc., or the local
KEB Automation KG agency.

The use of KEB products in the target application is beyond KEB control and
therefore responsibility lies exclusively with the machine manufacturer, system
integrator or customer.

7KH LQIRUPDWLRQ FRQWDLQHG LQ WKLY GRFXPHQW- DV ZH
ken or written form or generated through testing, is provided to the best of KEB knowl-

edge, and is considered for informational purposes only. KEB America, Inc. bears no
responsibility or liability for the accuracy of the information listed above, nor for any

violation of industrial property rights committed by a third-party in relation to this infor-

mation.

Selection of the most suitable product for any given application is the responsibil -
ity of the machine manufacturer, system integrator or customer.

Evaluation of the product can only be performed by the machine manufacturer in combi-
nation with the application. Any tests performed must be repeated every time any part of
WKH KDUGZDUH RU VRIWZDUH LV PRGL{;HG RU DQ\ WLPH Wi

Copyright

The customer may use the instructions for use as well as further documents or parts
from it for internal purposes. Copyrights are with KEB and remain valid in its entirety.

This KEB product or parts thereof may contain third-party software, including free and/
or open source software. If applicable, the license terms of this software are contained
in the instructions for use. The instructions for use are already available to you, can be
downloaded free of charge from the KEB website or can be requested from the respec-
tive KEB contact person.

Other wordmarks or/and logos are trademarks (™) or registered trademarks (®) of their
respective owners.


https://www.keb-automation.com/terms-conditions

TABLE OF CONTENTS

Table of Contents

= = o] TSRS 3
Signal Words and SYMDOIS ........ueiiiiiii s 3
IMOTE SYIMDOIS ...ttt e a et e e sttt e e et e e st e e e e s nnne e e s 4
= 11T AS3R= T o I €U Lo [T T =2 SRR 4
WVBITAINEY ...ttt e e oo oottt e e e e e e o4 e e b e e et ettt e e e e e e s e rn e e e e e e s 5
SUPPOIT AN LIADIITY . ..ceoiiiieeeee e 5
(676])7] (10| o1 ST PP PO PTT P PPPRPPP 5
TADIE OF CONENTS ..ottt e e oottt ettt e e e e e e s e s e b bt et e e e e e e e e e s e e s nnnnbenaeeaaaaaeeas 6
IS o) T [T (= PRSP 9
IS =T o (TSP 10
(€1 (01 1Y TSP PPPPTPII 11
Standards for drive CONIOIIEIS .o oottt e e e e e e e e e e e et eeeeeeeeeeannnnes 13
Product standards that apply directly to the drive controller ..., 13
Basic standards to which drive controller standards refer directly ...........cccccvviiiiiiiiniiienn, 13
Standards that are used in the environment of the drive controller............ccccccoviiiiii e, 14

1 Basic Safety Instructions ..........ccooceevviiiiiiiieiieeeeeenn. 15

A =T o=y o[ 11 PP PP TP PP PP PRRPPPT 15
1.2 Transport, StOrage and PIrOPEI USE  ..eeeiiiieeeeeiiaaiititeeeeeeta e e e e e s e s aabbebeeeeeaaaaaeaasaaaannbbsbeeeeaeaaaaeaaaaaannes 16
I [ 1 =V =1 o o TP PPPPPPTN 17
R [T on (g o= | @ o] 1= Tox 1T RSP UPUPRR 18

1.4.1 EMC-compatible INStallation...........coooiiiiiiiiicce e e e 19

Y o] = Vo [ (=) PO EERERR 19

1.4.3 INSUIAtION MEASUIEIMENT ....ciiiiiiiiie ettt et et e e e et e e s st e e e e ebb e e e e e nnbbeeeeeanees 20
1.5 Start-up and OPEIALION  ...coiiiiiiiiei ittt ettt e e e ettt e e e s bt e e e e e s sab b e e e e ebbe e e e e e nbreeeeeaae 20
B GI FoTTg) C=] g = o o= P PUERPRT 21
A (=T o - 1 TP PUERPRT 21
ST I 1T oo Y- | UUEPPR 22

2 Product DesCription  ....ccovviiiiiiiiiiii e e e e e 23

BSHFL{HG DSSOLEDMWLRQ .ot e e 23
A O R (=T o [ = | ] SR 23
A2 ¥ | 411 ) (=1 g T =T I 1 SRR 23
2.3 PrOQUCT TEALUMNES  ..ooiiiiiieiieee e ee et e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeaeraee b b e e nnans 24
2.4 MOAEI NUMDET ...ttt e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeeeeerassaebae b ans 25
2.4.1 Order NUMIBET ...t e e e e e e et e e e e e e e e e e eeaeaeaeaees 25
A \\F=T g0 [T o o (OO PPEPPRT 26

3 Technical data .........oovveviiii e 27

R O] o 1T 21 1] T WoTo] o [0 [11[0] 1 £ T TP PP PUPPPPPPPPN 27
3.1.1 Climatic environmMental CONQITIONS ... ....uuiiiii et e e e e e e e et e e e e eeeeas 27
3.1.2 Mechanical environmental CONAITIONS .........uuiiiiiiiiee e e e e e eeas 28



TABLE OF CONTENTS E .

3.1.3 Chemical / mechanical active SUDSTANCES............cooiiiiiiiiiiiiiiii e 28

3.1.4 Electrical operating CONAItIONS. ..........uuuuiuiiiiiiiiieie e e e e e e e e ee e e e e e e eaaaes 29
'"HYLFH FODVMLEGEDMW.LRQ . ittt 29

3.1.4.2 Electromagnetic COMPatiDIlity..........cooiiiiiiiiiiiiieeee e 29

3.2 Device data Of the 230 V AEVICES  ....eiiiiiiiiiiie et e et e e st ee e 30
3.2.1 OVErvIieW Of 230 V UEVICES ......ueiiiieiiitiiie ettt et e e e e 30

3.2.2 Voltage and frequencies for 230 V JEVICES .....uiiviieii i e e e e e e e e e 31
3.2.2.1 Example of the calculation of the possible motor voltage 230 V........cccccvvvvvveeeeeiviiiiiinns 32

3.2.3 Input and output currents / overload for 230 V deVICES........uuiviiieeeeiiiiiiiiiiieeieeeee e e 32
3.2.3.1 Overload characteristic (OL) for 230 V dEVICES.......coiiuuiiiiiiiiiieeeiiiiee e 32
3.2.3.2 Frequency-dependent maximum current (OL2) for 230 V devices ......ccccccvveeeeeeiiiiinnnnns 35

3.2.4 Power dissipation at rated operation for 230 V deVICES ........ccveviiiiiiiiieiiiiiiee e 36

3.3 Device data Of the 400 V EVICES  ....ueiiiiiiiiiiieee ettt e et e e e e e e e e e e e e e eeeaeaaaeeaanns 37
3.3.1 OVErVIEW Of 400 V BVICES.....eeiiiieiee ettt ettt et e e e e e e e e e et eeeaaaeaeaeeaaannns 37

3.3.2 Voltage and frequencies for 400V TEVICES .......coiiuuiiieiiiiiiiee et 38
3.3.2.1 Example of the calculation of the possible motor voltage at 400 V..........cccccoviviieeennnnnn. 39

3.3.3 Input and output currents / overload for 400 V deVICES.........ceiiiieeeiiiiiiiiiiiiieieeeee e 39
3.3.3.1 Overload characteristic (OL) fOr 400 V 0EVICES........cccuuriiiiiiiiieeeiiiee et 39
3.3.3.2 Frequency-dependent maximum current (OL2) for 400 V deVicCes .........ccccceevvvvveernnnnnn. 42

3.3.4 Power dissipation at rated operation for 400 V deVICES ........ccuieiieriiiiiiiiiiiiiiiieiee e 43

3.4 General IECIHCAI HATA  .....ooiiii ittt e e e e e e e e e e e e e e 44
3.4.1 Switching frequency and tEMPETALUIE ...........euiiiiiiiaiiiiiitee et e e 44
3.4.1.1 Switching frequency and temperature of the 230 V deViCeS ...........ovvvvvvviiiiiiiiiiiiieieeeennn, 44
3.4.1.2 Switching frequency and temperature of the 400 V deVICeS .........covvvvvvivivviiiiiiiiiieieneenn, 44

3.4.2 DC link / braking transistor fUNCLION............uuuiiiiiieeee e e e e 45
3.4.2.1 DC link / braking transistor function of the 230 V deViCeS.............coovviiviiiieieieeeeeeee i, 46
3.4.2.2 DC link / braking transistor function of the 400 V deVIiCeS..............oovvvrviiiieiieeeee e, 46

I T - T o PSRRI 47
3.4.3.1 Switching behaviour of the fans ... 47
3.4.3.2 Switching points Of the faNS........cccoiiiii e 48

4 Installation ..o 49
4.1 DIMENSIONS aNd WEIGNES  ..oeeiiiiiiii i e e e e e e e r e e e e e e e e e s e e ararr e e e e eaaeaaaaaan 49
4.1.1 Panel mount air-COOIEA VEISION ........cciiuiiiii ittt e e e st eeeeens 49

4.1.2 Push through air-cooled version IP20 / IP54-ready............cccccvuuviiiriieeeee e 50

4.2 Control cabinet INSLAllAtiON  .....eeeiie e 51
4.2.1 MOUNEING INSIFUCLIONS ..oeiiitiiiiee ittt e et e e ettt e e e e sttt e e e s snbaeeeeeannbneeaeean 51

4.2.2 MOUNEING QISTANCES ....eiiiiiiiiiie ettt et e e e ettt e e e abbe e e e e s snbae e e e e annbneeeeean 52

4.2.3 Protection ratings of push-through mounted devices .........cccooiiiiiiiiiii e 53

4.2.4 Control cabinet VENTIAtION ..........uuiiiiiiiieee e e e e e e e e e e e e e 54
$LUARZ RI WKH GULYH.ERQY.HUMWH.U. ..o 54



TABLE OF CONTENTS

5 Installation and connection  ........c.ccceiiiiiiiiin e, 55
5.1 Overview Of the FB EIQVALOr DIVE  ......coiiiiiiiiiiiiiiiii ettt e et a e s e e e s annenee s 55
5.2 Connection of the POWET UNIT ..o e e e e e e s e s e eeeeeeeeeennnnes 58

5.2.1 Connection of the voltage SUPPIY ....ccooeiiiiee e e e 58
5.2.1.1 Terminal BIOCK XLA . ...ttt ettt e e e e e e s e e e e e eeeeessannnnstanaeeeeaeaeeeeneannns 59

5.2.2 Protective and high freQUeNCY ground.............oooiiiiiiiiiiiiii e 60
5.2.2.1 Protective earth (GroUnd)..........eoieiiiiiieoiiiiiiee e 60
5.2.2.2 High frequency arth groUnd.............coooiiiiiiiiiiiiiee e 61

LRGN |V -Vl 1S3 e 1 [ Tor 1o T o P URRRR 62
5.3.1 SUPPIY CONUUCTOTS ...ttt et et e e e e e e 62

5.3.2 AC MAINS CONMNECTION. ...ttt e e e e e ettt e et e e e e e e s et et e e e e eaeeaaesannnenbaseeeeaaaaaeeeaeaanns 62
5.3.2.1 AC SUPPIY B-PRASE ...ttt 62

5.3.3 Branch CirCUIt ProtECTION ........oiiiiiiiiiiii et 63

5.3 DI SUPPIY ettt e b e e e e e e e 65
5.3.4.1 Terminal block X1TA DC CONNECTION ......uuuiiiiiiiiiieeee e ettt e e e e e e ee e e e e e e e e e e e ennes 66

5.3.5 Connection Of the MOTOT .........uuiiie e e e e e e e 68
5.3.5.1 WIirNg Of the MOTOT ...t e e e e e e 68
5.3.5.2 Terminal block X1A MOtOr CONNECTHION .......uuueiiiiiiieeeiii ittt e e e e e e e 69
5.3.5.3 Selection of the MOtor CabIe...........ooi i 70
5.3.5.4 Motor cable length and conducted interferences at the AC supply .......ccuveeeveeeeernniinnnnes 70
5.3.5.5 MOtOr CAbIE CrOSS-SECLION .....eeiiiiiieaiiiiiitte ittt e e e e e e e et e e e e e e e e e e e ennns 71
5.3.5.6 Interconnection Of the MOTOF.........cooiiiiiiiiiii e 71
5.3.5.7 Connection of the temperature monitoring and brake control (X1C)........cccccceeeeiiniinnnnns 72

5.3.6 Connection and use of @ braking reSISTOr..........cuiiii i 74
5.3.6.1 Terminal block X1A connection braking reSistor............c..uuveiiiiiiiiiiiiiiiieece e 74
5.3.6.2 USE Of Draking rESISTOIS.......cvvvieiiiiiiiiiiiiiie et e e et a e e e e e e e aeaaaeees 75
5.3.6.3 Brake reSiStOr ProtECHON ........cevviiiiiiiiiicce it e e e e e e e e aeaeaaees 76
5.3.6.4 Brake tranSiStOr MONITOT .......c.uuiiieiiiiiiee ettt ettt e ettt e e e et e e e e et e e e e anbeeeeeenees 77

I oot 1= o 1L PSPPI 78
5.4.1 FIlters @nd ChOKES ......cooiiiiiii ettt e et 78

5.4.2 Seal fOr IP54-r€ady UEVICES ....uuviiiiieieei ettt e e e s e e e e e e e e e s ss et eaeaaaeeeeaeanns 78
JHUULWH FRUH FRPPRQ.PRGH.LOMWHU. ..o 79

B5.4.4 DVIDT CROKES ....iteiieeiiitieiee ettt ettt e e e ekttt e e e sttt e e e e anb b et e e s abbaeeeesanbaeeeeenne 80
SHUWL(EDWLRQ..ce, 81
L0 O 4 =T (1 o SRR 81
8/ 6P FHUWLGEDW.LR e 81

6.3 Further information and doCUMENtAtiON ... e e e e e e 82
F Y o] 01T o b PP PR PR 83
Recommended manufacturer part numbers - Crimp UGS ......cooeeriiiiiiiiiiiiee e 83

7 ReviSion NIStOry .....ocviii e 85



List of Figures

[T [ I 1Y (oo (=] N 010 o ] o= ST PP PPPPUUTPRR 25
1o T T2 A\ F= T =T o] F= L (= PRSP 26
JLIXUH 6ZLWFK R WLPH W GHSHQGLQJ RQ WKH RYHUORDG...,...B3IDW 2& C
JLIXUH 6ZLWFK R WLPH W GHSHQGLQJ RQ WKH RYHUORDG..,...BADW 2& C
Figure 5: Typical overload characteristics in the lower output frequencies (OL2) (device size 18)................ 35
JLIXUH 6ZLWFK Rf WLPH W GHSHQGLQJ RQ WKH.RYHUORDG.DWAO 9 GH
J)LIXUH 6ZLWFK R¥ WLPH W GHSHQGLQJ RQ WKH.RYHUORDG.DWA1L 9 GH

Figure 8: Typical overload characteristics in the lower output frequencies (OL2) (device size 21)................ 42
JLIXUH %ORFN GLDJUDP.RLWKH.HQHUIN.ARZ. .c.ooivoiiereeeeeeeeeeee e, 45
Figure 10: Switching behaviour of the fans (example: heat Sink fan) ..., 47
Figure 11: Dimensions panel mount air-CoOIEd VEISION.............uiiiiiia it e e e e e 49
Figure 12: Dimensions push-through air-cooled version IP20, IP54-ready .........ccccccouuiiiiiiiiiiiiiiiieiee e 50
Figure 13: MOUNTING QISTANCES ....evviiiieeiiiii ittt e e s e e e et e e e e e e s e s st eeeeeeeeeesas s nsentaasreeaaeeeeesananns 52
Figure 14: Installation of IP54-ready AEVICES ........oooiiiiiiiiiiiiiii et 53
Figure 15: Control cabinet VENTIATION ...........oiiiiiii e 54
JLIXUH $LUARZ Rl WKH.GULYH.ERQY.HUWHU. ..o, 54
Figure 17: F6 frame SIZ& 6 frONT VIBW ...ttt e e e e et r e e e e e e e e e e e anaes 55
Figure 18: F6 frame Siz€ 6 DOOM VIBW .......uuiiiiiiiiiiic e e e e e e e s e e e e e e e e e e e e e aaaaes 56
Figure 19: F6 frame size 6 top view with control board Lift..........ccccceeeiiiiiiiiiiic e 57
(Lo U= o] U o o1 | PP PP P PTPPRP 58
Figure 21: Terminal DIOCK XLA.....oo ettt e et e e et e e e e st e e e e nbb e e e e annees 59
Figure 22: Crimp connector diMENSION XLA ... ... i ittt e e e e e e e e e e s e b e et eeaeeaeaaaeeaaannes 60
Figure 23: Connection of the Mmains SUPPIY 3-PRASE ........ccuuiiiiiiiiiiic e e e 62
Figure 24: Terminal block X1A DC CONNECHON .....iiiieeeeiiiiiciiiieeit et e e e e e e e e et eeeae e e e e e e s s st eeraeaeeeeessnannnns 66
Figure 25: Crimp connector diMeENSION XLA .. ... .uueiiei ittt ettt e et e e e e anbbe e e e s e 67
Figure 26: WiIriNg Of the MIOTOT ...ttt e et e et e e e e e e 68
Figure 27: Terminal block X1A MOtOr CONNECLION ....ccceiiiiiiiiiiiii ittt e et e e e e e e e e e e e aaaenes 69
Figure 28: Crimp connector diMenSION XLA ... ...oooiiiiiiieiiiiiiiieas e s et e e e e e e e e e e e e et et e e e e et a e s e e aaaaaaaaeees 69
Figure 29: SymmetriCal MOTOr INE........coii i e e e e e e e e s s e et e e e e e eaaaeeesaaanns 70
Figure 30: Terminal block X1C for control board PRO .........cc.ueiiiiiiiiiii e 72
Figure 31: Connection of the Brake CONLIOl ............oooiiiiiiii e 73
Figure 32: CoNNECtioN Of @ KTY SENSOF ... ..uuiiiiiiiiiiiee ettt e e e e e e e e e ettt e e e aeaaaaaaaaannbenbeeeeeaaaaeaaaaaaannn 73
Figure 33: Terminal block X1A connection braking reSISTOr . ........uuiii i 74
Figure 34: Crimp connector diMENSION XLA ... ...oii ettt e e e e e e e e e e e e e e e e e e e s s e st raeereeaaaeeeaaaannnns 75
Figure 35: Temperature sensor monitor circuit; no elevator controller supervision: DC contactor ................. 76
Lo U T T g1 (3 oo £ T PP P T PUPPRP 79



LIST OF TABLES

List of Tables

7TDEOH &OLPDWLF HQYLURQRPHQWDO.ERQGLWLROQMG .o (/]
7TDEOH OHFKDQLFDO HQYLURQPHQWDO.FRQGLWLRQMD . ..o (/]
7TDEOH &KHPLFDO PHFKDQLEDO.DEWLYH.VXEVWDQFEHM@. ..o, (/]
7TDEOH '"HYLFH FODVMLGEDW.LRQ.@ ..ot (/]
7TDEOH (OHFWURPDJQHW.LE.FEREB.SDW.LELQLW) N ....ccoiiiiiiiiii e (/]
7TDEOH 2YHUYLHZ RI WKH........ 9. G HY.LEH . . GDMW.D. @ ..o (/]
7TDEOH ,QSXW YROWDJHV DQG IUHT.XHQELHV.RL.WKH.....9.GHYLEHVAG.....O
7TDEOH '& OLQN YROWDJIH..LRU.......... 0.GHY.LEHM@ ... (/]

7TDEOH 2XWSXW YROWDJHY DQG IUHTXHQELHV.RLLWKH......9.GHY.LEHV.@.. O
7TDEOH ([DPSOH RI WKH FDOFXODWLRQ RI WKH.SRV.V.LEQH.PRWR.U..Y.ROMIDJIH 90
7TDEOH ,QSXW FXUUHQWV.RILWKH...... Q.G HY.LEHMG. e (/]
7TDEOH 2XWSXW FXUUHQWV..RL.WKH...... Q. CHYLEHMG e (/]
7TDEOH JUHTXHQF\ GHSHQGHQW PD[LPXR.EXUUHQW..GHYLEH.V.L]IH.....4.. 0
7DEOH JUHTXHQF\ GHSHQGHQW PD[LPXPR.EXUUHQW..GHYLEH.V.LIH....42..O

7TDEOH 3RZHU GLVVLSDWLRQ.RL.WKH. .....9 . GHYLEHV.G. ......ccccooiiii (/]
7TDEOH 2YHUYLHZ RI WKH........ 2. GHY.LEH. . GDW.D.@.....ocoiiiiiiiiiiie e (/]
7TDEOH ,QSXW YROWDJHVY DQG IUHTXHQELHV..RL.WKH......9.GHY.LEHV.4....... (/]
7TDEOH '« OLQN YROWDJH.ILRU.......... Q. CHY.LEHMG e (/]

7TDEOH 2XWSXW YROWDJHYVY DQG IUHTXHQELHV.RL.WKH.......9.GHY.LEHV.4. @
7TDEOH ([DPSOH RI WKH FDOFXODWLRQ..RLWKH.SRV.V.LEQH.PRWRU.Y.ROWDJIHZ

7TDEOH ,QSXW FXUUHQWV.RLWKH. ......... 9. GHY.LEHM@ ... (/]
7TDEOH 2XWSXW FXUUHQWV.RIL.WKH...... Q. GCHY.LEHMG oo (/]

7TDEOH JUHTXHQF\ GHSHQGHQW PD[LPXR.EXUUHQW..GHY.LEH.V.LIH.....4.. 0
7TDEOH JUHTXHQF\ GHSHQGHQW PD[LPXR.EXUUHQW..GHY.LEH.V.L]IH.....42.. 0
7TDEOH 3RZHU GLVVLSDWLRQ.RLWKH. . ....9 . GHYLEHV.@ ..o (/]
7TDEOH 6ZLWFKLQJ IUHTXHQF\ DQG WHPSHUDW.XUH.RILLWKH......9.GHY.LEHVJZ
7TDEOH 6ZLWFKLQJ IUHTXHQF\ DQG WHPSHUDW.XUH.RILLWKH......9.GHY.LEKVJZ
7TDEOH '& OLQN EUDNLQJ WUDQVLVWRU..IXQEWLRQ. . .RL.WKH...9.GHYLFHVD

7DEOH '& OLQN EUDNLQJ WUDQVLVWRU.IXQEWLRQ.RL.WKH.....9.GHY.LFHV@
TDEOH o) DDttt ettt e ettt ettt ettt ettt @
7DEOH 6ZLWFKLQJ SRLOQWNM. RLMKH. LDQN Do @
7DEOH YDVWHQHUV IRU PRXQWLQ.J.SDQHO. PRXQW. . XQLW.B.ooorooeerreereerrenenn. @
7DEOH YDVWHQHUV IRU PRXQWLQ.J.SXVK.WKURXIK.YHUMLRQZ coooirrrerreren.. @
7DEOH &RQQHFWLRQ IRU.SURWHEWLY.H. HDUMK G oo @
7DEOH )XVLQJ RI WKH.......... 0 G Y L EHN D et
7DEOH )XVLQJ RI WKH 9o 0. GHY.LEHV.@

7DEOH & IXVLQJI RI WKHuiiii Qe G H YL Moot
7DEOH '& IXVLQJ RI WKH e, 9.GHY.LEHV.@

7DEOH 0D[ PRWRU FDEQH.QHQJIWK....... 9.0t @
7DEOH 0D[ PRWRU FDEOH QHQJIWK....... [T <Y, RSO O @
7DEOH JLOWHUV DQG FKRNHV.......9..GHY.LEHV.@

7TDEOH JLOWHUV DQG FKRNHV......... 9.GHY.LEHV.Y

7TDEOH 6HDO IRU ,3 .UHDG\.GHY.LEHM@........

7TDEOH "9 "7 ORWRMLEKRNHMD oot (/]
7TDEOH ) UHFRPPHQGHG 3D.QGXLW.EULRS. . .OXIV.@D i (/]
7DEOH ) UHFRPPHQGHG 7KRPDV.....2% HWW.V..FEULR.S.QXJIV..D...ooooviviiiiiiinnnn. (/]

10



Glossary

ov

1ph
3ph
AC

AIC

Common point of the 24Vdc control
supply, not earth ground

1-phase mains

3-phase mains

AC current or voltage

Active Infeed Converter

$,& ¢ OW H Bilter for Active Infeed Converter

Application
ASCL

Auto motor
tune

AWG
B2B
BiSS

CAN
c.d.f.
CDM

COMBIVERT
COMBIVIS

Customer

DC
DIN
DS 417

EMC
Emergency
stop
Emergency

The application is the intended use
of the KEB product.

Asynchronous sensorless closed
loop

$XWRPDWLFDOO\ PRWR
calibration of resistance and induc-
tance.

American wire gauge
Business-to-business

Open source real-time interface for
sensors and actuators (DIN 5008).
Fieldbus system

Cyclic duration factor

Complete drive module including
auxiliary equipment (control cabinet).
KEB drive controller

KEB start-up and parameterizing
software

The customer has purchased a KEB
product from KEB and integrates the
KEB product into his product (cus-
tomer product), or resells the KEB
product (dealer).

DC current or voltage

German Institute for standardization
&LS$ '6 &$1 OLIW SU
drives

Electromagnetic compatibility
Shutdown of a drive in emergency
case (not de-energized).
6ZLWFKLQJ Rf WKH YR

VZLWFKL @heRygncy case.

EMS

EN

Encoder
emulation
End customer

Endat

Ethernet

FE

Energy Management System
European standard
Software-generated encoder output

The end customer is the user of the
customer product.

Bidirectional encoder interface of the
company Heidenhain.

5HDO WLPH EXV V\VW-HH
tocols, plugs, types of cables.
Functional earth

FSoE
FU
GND
GTR7

Functional Safety over Ethernet
Drive controller

Reference potential, ground
Braking transistor

+) ¢cOWHU +LJK TUHTXHQF\ ¢OWHU WR W
Hiperface

HMI

HSP5
HTL

Bidirectional encoder interface of the
company Sick-Stegmann.

Human machine interface (touch
screen)

Fast, serial protocol

Incremental signal with an output

U LGHQWL ¢velRyé (R @ 30V) -> TTL

IEC
IP xx

KEB product

KTY

Manufacturer

MCM

Modulation

MTTF
NN
oC
OH
oL

0SSD
R¢OH

PDS

IRU

International standard

Degree of protection (xx for level)
7TKH (% SURGXFW LV WKH VXI
this manual.

Silicium temperature sensor (polar-
ized)

The manufacturer is KEB, unless
RWKHUZLVH VSHFL¢{HG H J LC
ufacturer of machines, engines,
vehicles or adhesives).

American unit for large wire cross
sections

In drive technology the power semi-
conductors are switching.

Mean time to failure

Sea level

Overcurrent

Overheat

Overload

Output signal swithching device; an
output signal that is checked in reg-
ular intervals on its shutdown (safety
technology).

Power drive system incl. motor and
measuring probe

WD JH VXS Potectiv@ earth

PELV
PFD

PFH

PLC
Pt100

Protective Extra Low Voltage

Term used in the safety technology

(EN 61508-1...7) for the size of error

probability

Term used in the safety technology

(EN 61508-1...7) for the size of error

probability per hour

Programmable logic controller
THPSHUDWXUH VHQVRU ZLWK

P P11 ¢, QHYV SAPRSHUDWXUH VHQVRU ZLWK

PTC

PTC-resistor for temperature detec-
tion
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GLOSSARY

PWM Pulse width modulation

RJ45 Modular connector with 8 pins

SCL Synchronous sensorless closed loop
SELV Safe Extra Low Voltage (<60V)

SIL The safety integrity level is a mea-

sure for quantifying the risk reduc-
tion. Term used in the safety technol-
ogy (EN 61508 -1...7)

SSi Synchronous serial interface for
encoder

STO 6DIHW\ IXQFWLRQ 36DIH 7RUTXH 21" LQ
accordance with IEC 61800-5-2

TTL Incremental signal with an output
voltage up to 5V

USB Universal serial bus

12



STANDARDS FOR DRIVE CONTROLLERS E .

Standards for drive controllers

Product standards that apply directly to the drive controller

(1

(1
(1
(1

UL61800-5-1

$GMXVWDEOH VSHHG HOHFWULFDO SRZHU GULYH V\VWHPV
5DWLQJ VSHFL¢{¢FDWLRQV IRU ORZ YROWDJH DGMXVWDEOH I
systems (VDE0160-102, IEC 61800-2)

6SHHG DGMXVWDEOH HOHFWULFDO GULYHV 3DUW (0& UH
methods (VDE 0160-103, IEC 61800-3)

$GMXVWDEOH VSHHG HOHFWULFDO SRZHU GULYH V\VWHPV
- Electrical, thermal and energy (IEC 61800-5-1); German version EN 61800-5-1

$GMXVWDEOH VSHHG HOHFWULFDO SRZHU GULYH VA\VWHPV
- Functional (IEC 22G/264/CD)

American version of the EN 61800-5-1 with ,National Deviations"

Basic standards to which drive controller standards refer directly

(1

EN55021

EN 60529
EN60664-1

(1

(1

(1

EN61000-2-1

EN61000-2-4

EN61000-4-2

EN61000-4-3

EN61000-4-4

EN61000-4-5

,QGXVWULDO VFLHQWL¢F DQG PHGLFDO HTXLSPHQW 5DGI
characteristics - Limits and methods of measurement (CISPR 11); German
version EN 55011

Interference to mobile radiocommunications in the presence of impulse noise -
OHWKRGV RI MXGJLQJ GHJUDGDWLRQ DQG PHDVXUHV WR LP
CISPR/D/230/FDIS); German version prEN 55021

Degrees of protection provided by enclosures (IP Code) (IEC 60529)

Insulation coordination for equipment within low-voltage systems Part 1: Princi-
ples, requirements and tests (IEC 60664-1)

&ODVVL{FDWLRQ RI HQYLURQPHQWDO FRQGLWLRQV 3DUW
environmental parameters and their severities - Section 1: Storage (IEC 60721-
3-1); German version EN 60721-3-1

&ODVVL{FDWLRQ RI HQYLURQPHQWDO FRQGLWLRQV 3DUW
environmental parameters and their severities - Section 2: Transportation and
handling (IEC 104/670/CD)

&ODVVL,{FDWLRQ RI HQYLURQPHQWDO FRQGLWLRQV 3DUW
environmental parameters and their severities; section 3: Stationary use at
weatherprotected locations; Amendment A2 (IEC 60721-3-3); German version
EN 60721-3-3 | 1994)

Electromagnetic compatibility (EMC) - Part 2: Environment - Section 1: Descrip-
tion of the environment - Electromagnetic environment for low-frequency
conducted disturbances and signalling in public power supply systems

Electromagnetic compatibility (EMC) - Part 2-4: Environment; Compatibility
levels in industrial plants for low-frequency conducted disturbances (IEC 61000-
2-4); German version EN 61000-2-4

Electromagnetic compatibility (EMC) - Part 4-2: Testing and measurement
techniques - Electrostatic discharge immunity test (IEC 61000-4-2); German
version EN 61000-4-2

Electromagnetic compatibility (EMC) - Part 4-3: Testing and measurement

WHFKQLTXHV 5DGLDWHG UDGLR IUHTXHQF\ HOHFWURPDJ
61000-4-3); German version EN 61000-4-3

Electromagnetic compatibility (EMC) - Part 4-4: Testing and measurement

techniques - Electrical fast transient/burst immunity test (IEC 61000-4-4);

German version EN 61000-4-4

Electromagnetic compatibility (EMC) - Part 4-5: Testing and measurement

13



STANDARDS FOR DRIVE CONTROLLERS

techniques - Surge immunity test (IEC 61000-4-5); German version EN 61000-4-5

EN61000-4-6 Electromagnetic compatibility (EMC) - Part 4-6: Testing and measurement
techniques - Immunity to conducted disturbances, induced by radio-frequency
JHOGV (& *HUPDQ YHUVLRQ (1

EN61000-4-34 Electromagnetic compatibility (EMC) - Part 4-34: Testing and measurement

techniques - Voltage dips, short interruptions and voltage variations immunity
tests for equipment with mains current more than 16 A per phase (IEC 61000-4-
34); German version EN 61000-4-34

EN61508-1...7 Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 1...7 (VDE0803-1...7, IEC61508-1...7)

EN 62061 Safety of machinery - functional safety of electrical, electronic and program-
mable electronic safety-related systems (VDE 0113-50, IEC 62061)

EN ISO13849-1 Safety of machinery - safety-related parts of control systems - Part 1: General

principles for design (ISO 13849-1); German version EN ISO 13849-1

Standards that are used in the environment of the drive controller

DGUV regulation 3  Electrical installations and equipment

DINIEC60364-5-54 Low-voltage electrical installations - Part 5-54: Selection and erection of
electrical equipment - Earthing arrangements, protective conductors and protec-
tive bonding conductors (IEC 64/1610/CD)

DIN VDE 0100-729 Low-voltage electrical installations - Part 7-729: Requirements for special
installations or locations - Operating or maintenance gangways (IEC 60364-7-
PRGL;HG *HUPDQ LPSOHPHQWDWLRQ +'

'19*) &* (QYLURQPHQWDO WHVW VSHFL¢{FDWLRQ IRU HOHFWULFDO H
equipment and systems

EN1037 Safety of machinery - Prevention of unexpected start-up; German version EN 1037

EN 12502-1...5 Protection of metallic materials against corrosion - Part 1...5

EN60204-1 Safety of machinery - electrical equipment of machines Part 1. General require-
ments (VDE0113-1, IEC44/709/CDV)

EN60439-1 Low-voltage switchgear and controlgear assemblies - Part 1: Type-tested and
partially type-tested assemblies (IEC 60439-1); German version EN 60439-1

EN 60947-7-1 Low-voltage switchgear and controlgear - Part 7-1: Ancillary equipment -

Terminal blocks for copper conductors (IEC 60947-7-1:2009); German version
EN 60947-7-1:2009

EN 60947-8 Low-voltage switchgear and controlgear - Part 8: Control units for built-in
thermal protection (PTC) for rotating electrical machines (IEC 60947-8:2003 +
A1:2006 + A2:2011)

EN61373 Railway applications - Rolling stock equipment - Shock and vibration tests (IEC
61373); German version EN 61373

EN61439-1 Low-voltage switchgear and controlgear assemblies - Part 1: General rules (IEC
121B/40/CDV); German version FprEN 61439-1

VGB S 455 P Water treatment and use of materials in cooling systems

b1 (1 3DVVLYH ¢OWHU XQLWV IRU HOHFWURPDJQHWLF LQWHUIHUH
*HQHULF VSHFL;FDWLRQ ,(& *HUPDQ YHUVLRQ (1

14



BASIC SAFETY INSTRUCTIONS E .

1 Basic Safety Instructions

The products are designed and constructed in accordance with state-of-the-art technol-
ogy and the recognized safety rules and regulations. However, the use of such devices
may cause functional hazards for life and limb of the user or third parties, or damages to
the system and other material property.

The following safety instructions have been created by the manufacturer for the area

of electric drive technology. They can be supplemented by local, country- or applica-

WLRQ VSHFL¢{¢F VDIHW\ LQVWUXFWLRQV 7KLV OLVW LV QRW
tions by the customer, user or other third party leads to the loss of all resulting claims

against the manufacturer.

NOTICE Stay safe! Stay informed!

y Read the instructions for use.

y Observe the safety and warning instructions.

y If instructions are unclear, please contact KEB prior to operating device.

1.1 Target group

This instruction manual is determined exclusively for electrical personnel. Electrical per-
VRQQHO IRU WKH SXUSRVH RI WKLY LQVWUXFWLRQ PDQXDO

« Knowledge and understanding of the safety instructions.
 Skills for installation and assembly.

e Start-up and operation of the product.

< Understanding of the function in the used machine.

» Detection of hazards and risks of the electrical drive technology.
* Knowledge of DIN IEC 60364-5-54.

« Knowledge of national safety regulations.

15



BASIC SAFETY INSTRUCTIONS

1.2 Transport, storage and proper use

The transport is carried out by qualified persons in accordance with the environmental

conditions specified in this manual. Drive controller shall be protected against excessive
deflection.

NOTICE Transport of drive controllers with an edge length >75 cm by forklift ‘
ZLWKRXW VXLWDEOH WRROV FDQ FDXVH D GHAHFWLRQ RI
premature aging or destruction of internal components!

y Transport drive controllers on suitable pallets.

y 'R QRW VWDFN GULYH FRQWUROOHUV RU VWUDLQ WKHP

NOTICE Drive controllers contain electrostatic sensitive components.
Aiad

y Avoid contact.

y Wear ESD-protective clothing.

Do not store drive controllers:

¢ in the environment of corrosive and/or conductive liquids or gases.
e with direct sunlight.

» outside the specified environmental conditions.

16



BASIC SAFETY INSTRUCTIONS E .

1.3 Installation

A DANGER Do not operate in an explosive environment!

4 CAUTION

y The product is not intended for the use in potentially explosive environment.

Risk of contusions and bruises due to manufactured edges and suspend-
ed loads!

y Never stand under suspended loads.
y Wear safety shoes.

y Secure drive controller accordingly when using lifting gear.

To prevent damages to the device:

Make sure that no components are bent and/or isolation distances are changed.
The device must not be put into operation in case of mechanical defects.
Do not allow moisture or mist to penetrate the unit.

$YRLG GXVW SHUPHDWLQJ WKH GHYLFH $OORZ IRU VX FL
dust-proof enclosure.

Note installation position and minimum distances to surrounding elements. Do not
cover the ventilation openings.

ORXQW WKH GULYH FRQWUROOHU DFFRUGLQJ WR WKH VS|

Make sure that no small parts fall into the F6 drive controller during assembly and
wiring (drilling chips, screws etc.). This also applies to mechanical components,
which can lose small parts during operation.

&KHFN WKH UHOLDEOH ¢W RI WKH GHYLFH FRQQHFWLRQV
and sparking.

Do not step on drive controller.

Follow all safety instructions!

17



BASIC SAFETY INSTRUCTIONS

1.4 Electrical Connection

A DANGER Voltage at the terminals and in the device!

18

y
y

< K K K K

Never work on an open device or touch exposed parts.

JRU DQ\ ZRUN RQ WKH XQLW VZLWFK R WKH VXSSO\ YR
switching on, and check absence of voltage by measuring at the input termi-
nals.

Wait until all drives have been stopped so that no regenerative energy can
be generated.

Await capacitor discharge time (5 minutes). Check absence of voltage by
measuring at the DC terminals.

If personal protection is required, install suitable protective devices for drive
converters.

Never bridge upstream protective devices (even for testing purposes).
Always connect the protective earth conductor to drive converter and motor.
Install all required covers and protective devices for operation.

The control cabinet should be kept closed during operation.

Residual Current/Ground Fault: This product may cause a dc current in the
protective earth conductor. When a residual current protective device (RCD),
a ground fault current interrupter (GFCI), or a residual current monitoring de-
vice (RCM) is used for the protection against direct or indirect contact, only a
RCD or RCM type B is permitted on the power supply side of this product.

Drive converters with a leakage current >3.5mA AC current (10mA DC cur-
rent) are intended for a stationary connection. Protective earth conductors
must be designed in accordance with the local regulations for equipment
with high leakage currents according to EN 61800-5-1, EN 60204-1, DIN
IEC 60364-5-54, NFPA 70 or CSA C22.1.

If ground fault protection is required during installation of the sys-
tem, suitable protective devices must be used for drive controllers.

For more information, see technical document:
% www.keb.de/fileadmin/media/Techinfo/dr/tn/ti_dr_tn-rcd-00008_en.pdf

Installations which include the drive controller shall be equipped with additional control
and protective devices in accordance with the relevant applicable safety requirements,
e.g. compliant technical equipment, accident prevention rules, etc. This also applies to
drive controllers bearing a CE marking.

For a trouble-free and safe operation, please follow these instructions:

e The electrical installation shall be carried out in accordance with the relevant require-
ments.

e Cable cross-sections and fuses must be dimensioned by the user according to the
VSHFL,;HG PLQLPXP PD[LPXP YDOXHV IRU WKH DSSOLFDWLR

« 7KH ZLULQJ PXVW EH PDGH ZLWK AH[LEOH FRSSHU FDEOH 2

75°C.

¢ Connection of the drive converter is only permissible on symmetrical networks with a
maximum line voltage (L1, L2, L3) with respect to earth (N/PE) of max. 300V, North



BASIC SAFETY INSTRUCTIONS E .

America UL/CSA: 480/ 277V. An isolating transformer must be used for supply
networks which exceed this value!  In case of non-compliance, the control is no
longer considered to be a SELV circuit.

With existing or newly wired circuits the person installing the units or machines must
ensure that the SELV requirements are met.

For third party drive converters used in the same system that are not isolated from
the supply circuit (in accordance with EN 60721-3-2), all control lines must be in-
cluded in other protective measures (e.g. double insulation or shielded, earthed and
insulated).

When using components without isolated inputs/outputs, it is necessary that equipo-
tential bonding exists between the components to be connected (e.g. by the equipo-
tential line). Disregarding this can cause destruction of the components by equalizing
currents.

1.4.1 EMC-compatible installation

1.4.2 Voltage test

Compliance of the EMC limit values, as required by law, is the responsibility of the cus-
tomer.

Notes on EMC-compatible installation:
% www.keb.de/fileadmin/media/Manuals/dr/emv/0000neb0000.pdf

The KEB Elevator drive is dielectric-tested after assembly as part of the factory end test
routine. This dielectric test is harmonized and in accordance with the requirements set
forth in UL 61800, CSA C22.2 No. 274, ASME A17.5, CSA B44.1, EN81, IEC 61800-5
and EN 60204-1. The factory dielectric test is conducted using a voltage of 2640 VDC
for one second.

SRQHQWYVY VXFK DV WKH .(% HOHYDWRU GULYH
tested. This is the recommended approach. However, if subsequent testing is
required in the integrated system (control panel), the following points must be
observed:

e High voltage LINE side (L1,L2,L3), DC (+, -, R) and motor side load con-
nections (U, V, W) must all be connected together.

n EN 60204-1 states that it is permissable to disconnect already tested com-

» All 24V control signals must be connected to earth ground.

e Only DC Voltage can be used for the test. Testing with AC voltage will dam-
age the semiconductors and capacitors within the elevator drive thereby
voiding the warranty.

* 7KH PD[LPXP SHUPLWWHG YROWDJH PXVW EH
tested factory value. This is 2112 VDC for one second or 1760 VDC for 60
seconds.

e The suggested slew rate of the voltage, to minimum leakage current result-
ing from capacitor charging, is 2000VDC/sec.

19
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BASIC SAFETY INSTRUCTIONS

1.4.3 Insulation measurement

An insulation measurement (in accordance with EN 60204-1 chapter 18.2) is permissa-
ble with 500 VDC. The following points must be observed:

» High voltage LINE side (L1, L2, L3), DC (++, PA+, PB, --) and motor load side con-
QHFWLRQV 8 9: PXVW DOO EH MXPSHUHG WRJHWKHU

e All 24 V control signals must be connected to earth ground.

e Only a DC voltage (maximum 500 V) can be used for the test. Testing with AC voltage
will damage the semiconductors and capacitors within the elevator drive.

The insulation resistance of the respective device can be found in the technical data.

1.5 Start-up and operation

7KH VWDUW XS L H IRUWKH VSHFL,HG DSSOLFDWLRQ LV Sl
installation complies with the machine directive; account is to be taken of EN 60204-1.

_ Risk of serious injury or death due to hazards caused by unintentional

behavior of the drive!

y Ensure software protection and programming.

y &RQ¢{¢UP GXULQJ LQLWLDO VWDUW XS RU UHSODFHPHQW
parameterization is compatible to application.

y 6HFXULQJ D XQLW VROHO\ ZLWK VRIWZDUH VXSSRUWHG
imperative to install external protective measures (e.g. limit switch) that are
independent of the drive controller.

y Secure motors against automatic restart.
4 CAUTION Risk of burns to the skin due to high heatsink temperature!

y Cover hot surfaces safe-to-touch.

y If necessary, attach warning signs on the system.
y Check the surface of the unit before touching.

y Allow for cool-down before working on the unit.

» All covers and doors shall be kept closed during operation.
e Use only approved accessories for this device.

¢ Never touch terminals, busbars or cable ends.

Long storage time

If a drive controller with electrolytic capacitors in a DC link has
not been in operation for more than one year, read the following
instructions:

% www.keb.de/fileadmin/media/Techinfo/dr/tn/ti_dr_tn-format-capacitors-00009_
en.pdf

Switching at the output

When using a contactor between the elevator drive output and the motor, it is not per-
PLWWHG WR UHSHDWHGO\ VZLWFK WKH FRQWDFWRU ZKLOH F
result in a shortened lifespan or damage to the device. It is important to set the timing

20


http://www.keb.de/fileadmin/media/Techinfo/dr/tn/ti_dr_tn-format-capacitors-00009_en.pdf
http://www.keb.de/fileadmin/media/Techinfo/dr/tn/ti_dr_tn-format-capacitors-00009_en.pdf

BASIC SAFETY INSTRUCTIONS E .

so that the contactor closes before the motor is energized and opens after it has been
GH HQHUJL]HG )XUWKHU LQIRUPDWLRQ DQG WKH FRUUHFW
be found in the programming manual for the F6 elevator drive.

Switching at the input

JRU DSSOLFDWLRQV WKDW UHTXLUH F\FOLF VZLWFKLQJ R#%

DQ Rf WLPH RI DW OHDVW ¢(YH PLQXWHV DIWHU WKH ODVW
times please contact KEB America.

$ GLVFRQQHFW VZLWFK PXVW EH SURYLGHG DV D PHDQV RI
the unit is not in use or when it must be serviced.

Short-circuit resistance

The drive converters are conditional short-circuit proof. After resetting the internal pro-
tection devices, the function as directed is guaranteed.

Exceptions:

« If an earth-leakage fault or short-circuit often occurs at the output, this can lead to a
failure in the unit.

 If a short-circuit occurs during regenerative operation (2nd or 4th quadrant, regener-
ation into the DC link), this can lead to a failure in the unit.

1.6 Maintenance

The following maintenance work shall be carried out when required, but at least once
per year by authorized and trained personnel:

y Check system for loose screws, plug, or wire connections and tighten if necessary.

y Clean drive controller from dirt and dust deposits. Pay attention especially to cool-
LQJ ¢QV DQG SURWHFWLYH JULG RI WKH IDQV

y ([DPLQH DQG FOHDQ FRROLQJ DLU ¢OWHU RI WKH FRQWUF

y Check the function of the fans of the drive controller. The fan must be replaced in
case of audible vibrations or squeak.

1.7 Repair

In case of malfunction, unusual noises or smells, notify appropriate personnel!
A DANGER Risk of serious injury or death due to unpredictable malfunctions!
1R XQDXWKRUL]J]HG H[FKDQJH UHSDLU RU PRGL¢{FDWLR

y The function of the drive controller is dependent on its parameterization.
Never replace without knowledge of the application.

y ORGL{FDWLRQ RU UHSDLU LV SHUPLWWHG RQOG\ E\ .(%
ica Inc. authorized personnel.

y Only use original manufacturer parts.

y Infringement will void KEB liability for any resulting consequences.

In case of failure, please contact the machine manufacturer. Only the machine man-
ufacturer knows the parameterization of the used drive controller and can provide an
appropriate replacement or initiate maintenance.
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BASIC SAFETY INSTRUCTIONS

1.8 Disposal

KEB electronic devices are exclusively commercial devices for further industrial pro-
cessing (so-called B2B devices).

Manufacturers of B2B devices are obliged to take back and recycle devices manufac-
tured after 14.08.2018. These devices may not be disposed at the collection centers of
public sector disposal organizations.

If no deviating agreement has been made between the customer and KEB
or no deviating mandatory legal regulation exists, KEB products marked in
this way can be returned. Company and keyword to the return point can be
taken from the list below. Shipping costs are paid by the customer. There-
upon, the devices will be professionally recycled and disposed.

7KH HQWU\ QXPEHUYVY DUH OLVWHG FRXQWU\ VSHFL¢{F LQ WKH
KEB return addresses can be found on our website.

Withdrawal by WEEE-Reg.-No. Keyword

Austria

KEB Automation GmbH ERA: 51976 Stichwort ,,Riicknahme WEEE"

France

RECYLUM - Recycle point ADEME: FR021806 Mots clés ,KEB DEEE*

Germany

KEB Automation KG EAR: DE12653519 Stichwort ,,Riicknahme WEEE"

Italy

COBAT AEE: (IT) 19030000011216 Parola chiave ,Ritiro RAEE"

Spain

KEB Automation KG RII-AEE 7427 Palabra clave ,Retirada RAEE"

yHVNR

KEB Automation KG RETELA 09281/20 ECZ .OtpRYp VORYR =S WQé& RGE U 2((

Slowakei
KEB Automation KG ASEKOL: RV22EEZ0000421 | .OtpRYp VORYR '6SIWQé RGEHU 2

The packaging must be given to paper and cardboard recycling.
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2 Product Description

The F6 drive series is an elevator drive with functional safety that is optimized for the
operation of synchronous and asynchronous motors. The safety functions have been
SUH DGMXVWHG IRU WKH HOHYDWRU DSSOLFDWLRQ

The F6 elevator drive meets the requirements of the Machinery Directive, and the safety
IXQFWLRQV DUH FHUWL¢{¢HG E\ D WKLUG SDUW\ WKURXJK D (

The F6 elevator drive meets the requirements of the lift standards EN81 and CSA B44.1
/ASME A175 :KHUH SRVVLEOH VSHFLDO OLIW IXQFWLRQDOLW)

21 6SHFL,HG DSSOLFDWLRQ

The F6 Elevator Drive serves exclusively for the control and regulation of three-phase
motors. It is intended for the installation into electrical systems or machines.

Technical data and information for connection conditions shall be taken from the name-
plate and from the instructions for use and must be strictly observed.

The semiconductors and components used by KEB Automation KG are developed and
dimensioned for the use in industrial products.
Restriction

The product is not permitted to be used for vital life sustaining applications, i.e. medical,
without the express written consent of KEB Automation KG or KEB America Inc. general
management.

2.1.1 Residual risks

Despite intended use, the drive converter can reach unexpected operating conditions in
case of error, with wrong parameterization, by faulty connection or unprofessional inter-
ventions and repairs. Examples include:

* Wrong direction of rotation

* Motor speed too high

e Motor is running into limitation

e Motor can be under voltage even in standstill

¢ Automatic start

2.2 Unintended use

The operation of other electric consumers is prohibited and can lead to the destruction
of the devices. The operation of our products outside the indicated limit values of the
technical data leads to the loss of any liability claims.
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2.3 Product features

24

These instructions for use describe the power units of the following devices:

Device type: Drive controller
Series: COMBIVERT F6 Elevator Drive
Power range: 45 kW & 55 kW 380-480 V

22 kW & 30 kW 208-230 V

Frame size: 6

The F6 Elevator Drive is characterized by the following features:

Operation of three-phase asynchronous motors and three-phase synchronous mo-
tors, in operating modes open-loop or closed-loop with and without speed feedback.

Supports: CAN DS417 lift control and KEB DIN 66019 Il lift protocol.

System-overlapping operating concept.

Wide operating temperature range.

Low switching losses by IGBT power unit.

Low noise development due to high switching frequencies

'LtHUHQW KHDW VLQN FRQFHSWYV

Temperature-controlled fan, easily replaceable.

7TRUTXH OLPLWYVY DQG V FXUYHV DUH DGMXVWDEOH WR SURYV

General protection functions of the COMBIVERT series against overcurrent, over-
voltage, ground fault and overtemperature.

Analog inputs and outputs, digital inputs and outputs, relay output (potential-free),
brake control and -supply, motor protection by I2t, KTY- or PTC input, two encoder
LQWHUIDFHY GLDJQRVWLF LOQWHUIDFH (HOGEXV LQWHUID

Integrated safety function according to EN 61800-5-2.



PRODUCT DESCRIPTION E .

2.4 Model number

O

<]
<]
Eall
[*]

xx |[F 6]

Heat Sink Version 1

. Air-cooled, panel mount version

PRO

Control Board
Variant

3 interface, RS485-potential free

Multi Encoder Interface, CAN® 9, Real-Time Ethernet

Elevator Power Unit [D: Elevator Power Unit

Voltage/

1. 3ph 230V AC/DC with braking transistor

Connection Type

3: 3ph 400V AC/DC with braking transistor

Frame Size |

6

Equipment b: Safety module type 5

Control Type P: PRO

Series |

COMBIVERT F6

Inverter Size |

10...29

Figure 1. Model number

b CANopen® is registered trademark of CAN in AUTOMATION - International Users
anOpQQ and Manufacturers Group e.V.

n 7KH PRGHO QXPEHU PD\ QRW EH XVHG DV RUGHU FRGH

2.5 Order number

cL|[Fel[1]5][2]

[X]
[X]

X X

Incrementing Numbers

00: Standard KEB elevator unit

Unit Type

01: &XVWRPHU VSHFL¢{F HOHYDWRU| XQLW

02: Next customer or customized unit

Version/Revision 0:

©,1,2,3..)

2: 200V Class (208-240 V)

Voltage Class

4: 400V Class (380-480 V)

Frame Size |

2...9

Device Size |

10...29

COMBIVERT F6

Series/Product

COMBIVERT S6

&RQ¢IXUHG /LIW

CoDWHULDO

Figure 2: Order number

The following order numbers can be used to order the F6 Elevator Drive:

Order number Power Range

CLF6186-2000 30 HP / 22 kW
CLF6196-2000 40 HP / 30 kW
CLF6216-4000 60 HP / 45 kW
CLF6226-4000 75 HP / 55 kW
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PRODUCT DESCRIPTION

2.6 Nameplate

Al

Assembled in USA -
% KEB AMERICA, Inc. @
Shakopee, MN 55379, USA

Input AC 3 PH 50/60Hz
230V/57A CSA/UL: 200V/240V/57A

Output AC 3 PH 0...Uin/48A CSA/UL: 48A
19kVA 0...599Hz 1P20

Mat.No. CLF6153-2000/15F6P53-1D31 —
L Type  CPN-F6000-0045

— 310011645 / 2650158 /2026/14/5010

I: CSA B44.1
* ASME A17.5%
Us MC 172220

FIE2 2.7% : C us n\llzl%%sodﬁt*
Use 7|5°C copper wires only! LISTED EQ 5D72
Legend

© @

ODQXIDFWXUHU LGHQWL¢{FDWLRQ
3 | Elevator logo

4 | Technical data input

5 | Technical data output

6 | Order number / Model number

-

8

9

@?@ ®
@é@@@@

Barcode interleaved 2/5 (serial number)

&6% FHUWL;FDWLRQ

8/ FHUWL¢,FDWLRQ

10 | Disposal information

11 | UK Conformity Assessed

12 | )XQFWLRQDO 6DIHW\ FHUWL¢{FDWLRQ
13 | C"FLHQF\ FODVV ("FLHQF\ ORVV

14 | &( FHUWL,FDWLRQ

15 | Serial number / Production order number / Year / Week of production / Factory
16 | Customer part number

Figure 3: Nameplate
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TECHNICAL DATA E .

3 Technical data

Unless otherwise indicated, all electrical data in the following chapter refer to a 3-phase
AC mains.

3.1 Operating conditions

3.1.1 Climatic environmental conditions

Storage Standard Class Descriptions
Ambient temperature EN 60721-3-1 | 1K4 -25...55°C
Relative humidity EN 60721-3-1 | 1K3 « ZLWKRXW FRQGHQVDWLRQ
Storage height - - Max. 3000 m above sea level
Transport Standard Class Descriptions
Ambient temperature EN 60721-3-2 | 2K3 -25...70°C
Relative humidity EN 60721-3-2 | 2K3 DW f& ZLWKRXW FRQGHQVDW
Operation Standard Class Descriptions
Ambient temperature EN 60721-3-3 | 3K3 5...40°C (extended to -10...45°C)
Coolant inlet temperature (Air) - - 5...40°C (extended to -10...45°C)
Relative humidity EN 60721-3-3 | 3K3 « ZLWKRXW FRQGHQVDWLRQ
* Protection against foreign material >
212.5mm
* No protection against water
Version and degree of protection | EN 60529 IP20 « Non-conductive pollution, occasional con-

densation when PDS is out of service.

e Drive controller generally, except power
connections and fan unit (IPxxA)

Max. 2000m above sea level:

« With site altitudes over 1000 m a derating
R SHU P PXVW EH WDNHQ I
sideration.

« With site altitudes over 2000 m, the con-
trol board to the mains has only basic iso-
lation. Additional measures must be taken
when wiring the control.

Site altitude - -

Table 1: Climatic environmental conditions
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TECHNICAL DATA

3.1.2 Mechanical environmental conditions

Storage Standard Class Descriptions
L Vibration amplitude 1.5mm (2...9Hz)
Vibration limits EN 60721-3-1 1M2 . ,
Acceleration amplitude 5m/s? (9...200Hz)
Shock limit values EN 60721-3-1 1m2 40 m/s?; 22 ms
Transport Standard Class Descriptions
Vibration amplitude 3.5mm (2...9Hz)
Vibration limits EN 60721-3-2 2M1 Acceleration amplitude 10m/s2 (9...200Hz)
(Acceleration amplitude 15m/s2 (200...500Hz))?
Shock limit values EN 60721-3-2 2M1 100m/s?; 11 ms
Operation Standard Class  [Descriptions

Vibration amplitude 3.0mm (2...9Hz)
Acceleration amplitude 10 m/s2 (9...200Hz)
Vibration amplitude 0.075mm (10...57 Hz)
Acceleration amplitude 10m/s2 (57...150 Hz)
Shock limit values EN 60721-3-3 3M4 100m/s?; 11 ms

Table 2: Mechanical environmental conditions

D Not tested

EN 60721-3-3 3M4

Vibration limits
EN 61800-5-1 -

3.1.3 Chemical / mechanical active substances

Storage Standard Class  Descriptions
o Gases 1C2 -
Contamination - EN 60721-3-1
Solids 1S2 -
Transport Standard Class  Descriptions
o Gases 2C2 -
Contamination - EN 60721-3-2
Solids 2S2 -
Operation Standard Class  Descriptions
o Gases 3C2 -
Contamination - EN 60721-3-3
Solids 3S2 -
Table 3: Chemical / mechanical active substances
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3.1.4 Electrical operating conditions

3141 '"HYLFH FODVVL¢{FDWLRQ

Requirement Standard Class Descriptions

Overvoltage category EN 61800-5-1 [l -

Pollution degree EN 60664-1 5 Nop—conducuve pc_>||ut|0n, occa_S|onaI conden-
sation when PDS is out of service

Table4: '"HYLFH FODVVL¢{¢FDWLRQ

3.1.4.2 Electromagnetic compatibility

TECHNICAL DATA E .

JRU GHYLFHV ZLWKRXW DQ LQWHUQDO ¢OWHU DQ H[WHUQ

D\ PDLQ
U ,QIR

following limits.
EMC emitted interference $tandard Class Descriptions
7KH VSHFL¢{¢HG YDOXH LV RQC(
Conducted FRQMXQFWLRQ ZLWK D ¢OWH
. . EN 61800-3 C2/C3 | ence suppression (max. switching frequency,
interference emission .
cable length) can be found in the correspond-
LQJ ¢OWHU LQVWUXFWLRQV
Radiated emitted interference | EN 61800-3 C2 -
Interference immunity Standard Level Descriptions
. 8kV AD (air discharge)
Static discharges EN 61000-4-2 )
4kV CD (contact discharge)
Burst - Ports for process
measurement control lines EN 61000-4-4 2kV -
and signal interfaces
Burst - AC - Power ports EN 61000-4-4 4kV -
1kv Phase-phase
Surge - Power ports EN 61000-4-5
2kV Phase-ground
Conducted immunity, induced
E\ KLJK IUHTXHQF\ %N_|6C1J0(9Q74-6 10V 0.15...80MHz
10V/m | 80MHz...1GHz
(OHFWURPDJQHWL FEN E1008-Y-3 3Vim |1.4..2GHz
1Vim |2..2.7GHz
9ROWDJH AXFW X D WHNBQO?0-2-1
voltage dips EN 61000-4-34 Class 3
Frequency changes EN 61000-2-4 - "
Voltage deviations EN 61000-2-4 - “
Voltage unbalances EN 61000-2-4 - "

Table 5: Electromagnetic compatibility
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DEVICE DATA OF THE 230 V DEVICES

3.2 Device data of the 230 V devices

3.2.1 Overview of 230 V devices

The technical data are for 4/6-pole standard motors. With other pole numbers, the drive
controller must be dimensioned onto the rated motor current. For motors with rated fre-

guencies less than 15 Hz, contact the manufacturer for special sizing instructions.

30

Device size 18 19

Frame size 6

Rated apparent output power Sout / KVA 36 46

Max. rated motor power (kW) D Pmot / KW 22 30

Max. rated motor power (HP) Y Pmot / HP 30 40

Rated input voltage UN/V 230 (UL/CSA: 240)

Input voltage range Uin/V 170...264

Mains phases 3

Mains frequency fn / Hz 50/60 +2

Rated input current @ Un = 230 V IIn/A 99 126

Rated input current @ Un_uL = 240 V Iin_uL /A 99 126

Insulation resistance @ Udc = 500 V Riso oY > 20

Leakage current liso_ac / mA >3.5

Output voltage Uout / V 0...Uin

Output frequency 2 fout / Hz 0...599

Output phases 3

Rated output current @ Un= 230V IN/TA 90 115

Rated output current @ Un_uL =240V INUL/TA 90 115

Rated output overload (60s) 3 leos /A 180 230

Peak current (5 seconds) lim / A 225 270.3

Peak current (1 second) lim / A 248 287.5

Overcurrent loc/A 270 316.3

Rated switching frequency fsn / kHz 4 (S1 operation), 8 (S3 operation) ”

Max. switching frequency 4 fs_max [ kHz 16 16

S3 duty losses @ 8 kHz Y Pp/W 736 1003

Overload current over time oL/ A " 3.3.3.1 Overload characteristic (OL) for 400
V devices

Maximum current OHz/60Hz at fs=2kHz lout_max/ A 267 /270 276 /316

Maximum current OHz/60Hz at fs=4kHz lout_max / A 232 /270 232/316

Maximum current OHz/60Hz at fs=8kHz lout_max/ A 182 /270 167 /316

Maximum current 0Hz/60Hz at fs=12kHz lout_max/ A 141 /270 125/ 316

Maximum current OHz/60Hz at fs=16kHz lout_max / A 118 /241 96 / 309

Max. braking current IB_max / A 168 168

Min. braking resistor value Remn Y 2.5 2.5

Braking transistor ® OD[ F\FOH WLPH V ODI|F

Continued on next page



DEVICE DATA OF THE 230 V DEVICES E .

Device size 18 | 19
Frame size 6

Protection function for braking transistor Short-circuit monitoring
Protection function braking resistor 6 Feedback signal evaluation

(Error GTRY always on) and current shutdown

Table 6: Overview of the 230 V device data

1)

2)

3)
4)
5)

6)

)

Power dissipation at rated operation.

The output frequency is to be limited in such a way that it does not exceed 1/10 of the switching frequency.
Devices with a maximum output frequency higher than 599 Hz are subject to export restrictions

Refer to limitations: 3.3.3.1 Overload characteristic (OL) for 400 V devices.

A detailed description of the derating: 3.4.1.1 Switching frequency and temperature of the 230 V devices.

The cyclic duration factor is additionally limited by the used braking resistor.

The feedback signal evaluation monitors the functionality of the braking transistor. The current is switched
R4 YLD WKH LQWHUQDO PDLQV LQSXW EULGJH RI WKH $& VXSSO\

(OHFWLYH GXW\ 7LPH SHULRG V HOHYDWRU GXW\ SUR¢{OH

3.2.2 Voltage and frequencies for 230 V devices

Input voltages and frequencies

Rated input voltage Un/V 230
Rated mains voltage (UL / CSA) Un_uL/V 240
Input voltage range Un/V 170...264
Input phases 3
Mains frequency fn/ Hz 50/60
Mains frequency tolerance +fn/ Hz 2
Table 7: Input voltages and frequencies of the 230V devices

DC link voltage

DC link rated voltage @ Un =230 V UN_dc / V 325
DC link rated voltage @ Un_uL = 230 V UN UL dc/ V 325
DC link voltage working voltage range UiN_dc / V 240...373
Table 8: DC link voltage for 230 V devices

Output voltages and frequencies

Output voltage at AC supply D Uout/V 0...Uin
Output frequency fout / Hz 0...599
Output phase 3

Table 9: Output voltages and frequencies of the 230 V devices

1)

The voltage to the motor is dependent on the actual input voltage and the control method (* 3.2.2.1 Ex-

ample of the calculation of the possible motor voltage 230 V).

3.2.2.1 Example of the calculation of the possible motor voltage 230 V

The motor voltage for dimensioning of the drive is depending on the used components.

The motor voltage reduces according to the following table:
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DEVICE DATA OF THE 230 V DEVICES

Component Reduction /% Example

Mains choke Uk 4

Drive converter open-loop 4 Open-loop drive converter with mains- and motor choke
Drive converter closed-loop 8 at non-rigid supply system:

Motor choke Uk

1 9 PDLQV YROWDJH 9 UHGXFHG YR

Non-rigid supply system 2

= 205V motor voltage

Table 10: Example of the calculation of the possible motor voltage 230 V

3.2.3 Input and output currents / overload for 230 V devices

Device size 18 19
Rated input current @ Un = 230 V Do lin/A 99 126
Rated input current @ Un_uL = 240 V D linul /A 99 126

Table 11: Input currents of the 230 V devices

Y 7KH YDOXHV UHVXOWLQJ IURP UDWHG RSHUDWLRQ ZLWK %

UHFWL¢ HU F

Device size 18 19

Rated output current @ Un =230 V IN/TA 90 115
Rated output current @ Un_uL = 240 V IN UL/ A 90 115
Rated output overload (605s) leos / A 180 230

" 3.2.3.1 Overload characteristic (OL)

Overload current loL/A for 230 V devices

Peak current (5 seconds) D lim /A 225 270.3
Peak current (1 second) D lim /A 248 287.5
Overcurrent loc/A 270 316.3

Table 12: Output currents of the 230 V devices

D This is the current control limit in closed loop operation. This limit is not active in v/f operation.

3.2.3.1 Overload characteristic (OL) for 230 V devices

32

7KH GULYH FRQWURO KDV D WZR VWDJH RYHUORDG FKDUDFW
time parabolic curve which ends with a 60-second overload point. Overload levels

above activate the second stage which is another inverse time parabolic curve which

HQGV ZLWK D ¢YH VHFRQG RYHUORDG DW WKH KDUGZDUH FXI|
WKLV SRLQW DSSUR[LPDWHO\ KLIJKHU FDQ EH DFKLHYHG

The calculation of the overload is a root mean square (RMS) function.
*UHDWHU GL¥fHUHQFHY EHWZHHQ WKH RYHUORDG DQG XQGHL
deviation from the RMS value.

JRU HIWUHPH RYHUORDGV UHIHU WR ¢(JXUHV EHORZ
ily. This means, with frequent very high peak loads, the overload protection counter
PD\ EHJLQ HODSVLQJ HYHQ WKRXJK WKH 506 YDOXH RI WKH O

WKH St



DEVICE DATA OF THE 230 V DEVICES E .

Restrictions:

« The thermal design of the heat sink is based on the rated operation. The following
values are taken into account: rated output current, ambient temperature, rated
switching frequency, rated voltage.

« At high ambient temperatures and/or high heat sink temperatures (for example, by
SUHFHGLQJ XWLOL]DWLRQ QHDUE\ WKH GULYH FRQW
ture error before triggering the protective function OL.

e At low output frequencies or switching frequencies higher than the rated switching
frequency, the frequency-dependent maximum current can be exceeded before
and error OL2 can be triggered. (~ 3.2.3.2 Frequency-dependent maximum current
(OL2) for 230 V devices).

Overload characteristic (size 18 / 230 V operation)

390

360

330

300

270
240

210

180

Release time /s

150
120 \
90

60

~

30

0

110 130 150 170 190 210 230 250 270 290 310

Motor current / drive controller rated currrent / Amps

Legend

1 | Thermal overload limit

2 | Range for extreme overloads
Figure3: 6ZLWFK RO WLPH W GHSHQGLQJ RQ WKH RYHUORDG DW 9| 2/ V|
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Overload characteristic (size 19 / 230 V operation)

390

360

330

300

270

240

210 \\\
180

150
120 \\\\
90

60

Release time / s

\\

30

0
110 130 150 170 190 210 230 250 270 290 310

Motor current / drive controller rated currrent / Amps

Legend

1 | Thermal overload limit

2 | Range for extreme overloads
Figure4: 6ZLWFK RO WLPH W GHSHQGLQJ RQ WKH RYHUORDG DW 9| 2/ VL]

e 2Q HIFHHGLQJ D ORDG RI WKH RYHUORDG FRXQWHU '~
e :KHQ IDOOLQJ EHORZ D ORDG RI WKH FRXQWHU FRXQW?

 If the counter reaches 100, "ERROR overload (OL)" is triggered.

After a cooling down period, the counter can be reset. The drive controller must remain
switched on during the cooling down phase.

Operation in the range of the thermal overload limit
Due to the high steepness of the overload characteristic, the duration of a permissible
overload in the range cannot be determined exactly. Therefore, the design of the drive
controller should be assumed to have a maximum overload time of 300 s.
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3.2.3.2 Frequency-dependent maximum current (OL2) for 230 V devices

The characteristics of the maximum currents for a switching frequency which are de-
SHQGLQJ RQ WKH RXWSXW IUHTXHQF\ DUH GLfHUHQW IRU H
rules are generally applicable:

* Operation at rated switching frequency: At 0Hz the drive controller can provide at
least the rated output current and from 6 Hz the overcurrent IOC.

e Lower maximum currents apply for switching frequencies greater than rated switch-
ing frequency.

The elevator drive is preset so that if the maximum current is exceeded at low frequen-

cies, the switching frequency is automatically reduced step-by-step until the lowest

switching frequency is reached.

The following characteristic curve indicates the permissible maximum current for the
output frequency values 0 Hz, 3 Hz, 6 Hz, 25 Hz, 30 Hz, 50 Hz, and 60 Hz. Device size
18 is represented as an example.

340
320
300
280
260 ﬂ
240 = L J
L 20 —7—./k'
E 200
2 180
S 160
g 140
£
s 120
= 100
80
60
40
20
o0 ——up—
0 5 10 15 20 25 30 35 40 45 50 55 60
Output frequency / Hz
Legend
Overcurrent loc
Switching frequency 2 kHz
Switching frequency 4 kHz
Switching frequency 8 kHz
Switching frequency 12 kHz
Switching frequency 16 kHz
1RW DYDLODEOH IRU PRGXODWLRQ (UURU 2& LV WULJJHUHG DODW F
Figure5: 7\SLFDO RYHUORDG FKDUDFWHULVWLFV LQ WKH ORZHU RXWSXW IL
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DEVICE DATA OF THE 230 V DEVICES

7KH FXUUHQW UHPDLQV FRQVWDQW IURP WKH ODVW VS|
The values for the respective device size are listed in the following tables.

Frequency-dependent maximum current

Device size 18

Rated switching frequency 8kHz

Output frequency fot /Hz | O 3 6 | 10 | 25 | 30 | 50 | 60
2kHz | 267 |270| 270|270 |270| 270|270 | 270

Frequency-dependent maximum 4kHz | 2322701270270 270270 | 270 | 270

current @ fs

Basic Time Period = 62.5us
(Parameter is22=0)

lout_max / A 8kHz | 182|229 257|270 (270|270 | 270 | 270
12 kHz | 141 | 174|198 | 219 | 257 | 264 | 270 | 270
16kHz | 118 | 148 | 169 | 187 | 222 | 228 | 241 | 241
Table 13: JUHTXHQF\ GHSHQGHQW PD[LPXP FXUUHQW VLI]H

Device size 19

Rated switching frequency 8kHz

Output frequency fo /Hz | O 3 6 | 10 | 25 | 50 | 60
2kHz | 276|316 | 316|316 | 316 | 316 | 316

Frequency-dependent maximum 4kHz | 232285316 | 316|316 | 316316

current @ fs

Basic Time Period = 62.5us
(Parameter is22=0)

lout_max/ A 8kHz | 167 |210|270|316| 316|316 | 316
12 kHz | 125|160 | 210 | 260 | 316 | 316 | 316
16kHz | 96 | 130|170 |215 | 300 | 309 | 309
Table 14: )UHTXHQF\ GHSHQGHQW PD[LPXP FXUUHQW VL]H

3.2.4 Power dissipation at rated operation for 230 V devices

Device size 18 | 19

Rated switching frequency 4 (S1 operation), 8 (S3 operation) ?

S3 duty losses @ 8 kHz Y Po/W 736 | 1003

Table 15: Power dissipation of the 230 V devices

D Rated operation corresponds to Un=230V; fsn; IN ; fn +] W\ASLFDOO\ YDOXH

2 (UHFWLYH GXW\ 7LPH SHULRG V HOHYDWRU GXW\ SUR¢{OH
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DEVICE DATA OF THE 400 V DEVICES E .

3.3 Device data of the 400 V devices

3.3.1 Overview of 400 V devices

The technical data is for 4/6-pole standard motors. With other pole numbers, the drive
controller must be dimensioned onto the rated motor current. For motors with rated
frequencies less than 15 Hz, contact the manufacturer for special sizing instructions.

Device size 21 22

Frame size 6

Rated apparent output power Sout / KVA 62 80

Max. rated motor power (kW) D Pmot / KW 45 55

Max. rated motor power (HP) D Pmot/ HP 60 75

Rated input voltage UN/V 400 (UL/CSA: 480)

Input voltage range Uin/ V 280...550

Mains phases 3

Mains frequency fn / Hz 50/60 +2

Rated input current @ Un =400 V lin/ A 99 126

Rated input current @ Un_uL= 480 V lin_uL /A 79 106

Insulation resistance @ Udc = 500 V Riso 0Y > 20

Leakage current liso_ac / MA >35

Output voltage Uout / V 0...Uin

Output frequency 2 fout / Hz 0...599

Output phases 3

Rated output current @ Un =400 V IN/TA 90 115

Rated output current @ Un_uL = 480 V INn_uL /A 72 96

Rated output overload (605) 3 leos /A 144 201.3

Peak current (5 seconds) lim / A 180 258.8

Peak current (1 second) lim / A 198 285.1

Overcurrent loc/A 216 310.5

Rated switching frequency fsn / kHz Osp(esr;tﬁ;ns)sn 84 ((Ss3loopp;;atﬂ;3nr;),7)

Max. switching frequency 4 fs_max / kHz 16 16

S3 duty losses @ 8 kHz Y Pp/W 1247 1680

Overload current over time oL " 3.3.3.1 Overload char_acteristic (OL) for 400
V devices

Maximum current 0 Hz/60 Hz at fs=2kHz lout_max / A 216/216 254 /311

Maximum current 0 Hz/60 Hz at fs=4kHz lout_max/ A 181/216 186 /311

Maximum current 0 Hz/60 Hz at fs=8kHz lout_max / A 120/ 216 110/311

Maximum current 0 Hz/60 Hz at fs=12kHz lout_max/ A 781182 73/ 257

Maximum current 0 Hz/60 Hz at fs=16kHz lout max/ A 50/131 52 /199

Max. braking current IB_max / A 140 168

Min. braking resistor value RB_min Y 6 4.6

Continued on the next page
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DEVICE DATA OF THE 400 V DEVICES

Device size 21 | 22

Frame size 6

Braking transistor 9 OD[ F\FOH WLPH V OD[||F G I
Protection function for braking transistor Short-circuit monitoring

Protection function braking resistor (Error 6 Feedback signal evaluation

GTR7 always on) and current shutdown

Table 16: Overview of the 400V device data

1)

2)

3)

4)

5)

6)

7)

Power dissipation at rated operation.

The output frequency is to be limited in such a way that it does not exceed 1/10 of the switching frequency.
Devices with a maximum output frequency higher than 599Hz are subject to export restrictions !

Refer to limitations: © 3.3.3.1 Overload characteristic (OL) for 400 V devices.

A detailed description of the derating: * 3.4.1.2 Switching frequency and temperature of the 400 V devic-
es.

The cyclic duration factor is additionally limited by the used braking resistor.

The feedback signal evaluation monitors the functionality of the braking transistor. The current is switched
R4 YLD WKH LQWHUQDO PDLQV LQSXW EULGJH RI WKH $& VXSSO\

(OHFWLYH GXW\ 7LPH SHULRG V HOHYDWRU GXW\ SUR¢{OH

3.3.2 Voltage and frequencies for 400V devices

Input voltages and frequencies

Rated input voltage UN/V 400
Rated mains voltage (UL / CSA) Un_uL/V 480
Input voltage range Un/V 280...550
Input phases 3
Mains frequency fn/ Hz 50/60
Mains frequency tolerance +fn/ Hz 2

Table 17: Input voltages and frequencies of the 400 V devices

DC link voltage

DC link rated voltage @ Un =400 V UN_dc / V 565
DC link rated voltage @ Un_uL = 480 V UN UL de/V 680
DC link voltage working voltage range UiN_dc / V 390...780

Table 18: DC link voltage for 400 V devices

Output voltages and frequencies

Output voltage at AC supply D Uout/V 0...UN_ac
Output frequency fout / Hz 0...599
Output phase 3

Table 19: Output voltages and frequencies of the 400 V devices

1

The voltage to the motor is dependent on the actual input voltage and the control method. ™ 3.3.2.1 Ex-
ample of the calculation of the possible motor voltage at 400 V.

3.3.2.1 Example of the calculation of the possible motor voltage at 400 V
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The motor voltage for dimensioning of the drive is depending on the used components.
The motor voltage reduces according to the following table:



DEVICE DATA OF THE 400 V DEVICES E .

Component Reduction /% Example

Mains choke Uk 4

Drive converter open-loop 4 Open-loop drive converter with mains- and motor choke
Drive converter closed-loop 8 at non-rigid supply system:

Motor choke Uk

1 9 PDLQV YROWDJH 9 UHGXFHG Y

Non-rigid supply system 2

= 356V motor voltage

Table 20: Example of the calculation of the possible motor voltage

3.3.3 Input and output currents / overload for 400 V devices

Device size 21 22
Rated input current @ Un = 400 V DoINn/A 99 126
Rated input current @ Un_uL = 480 V D linuc/A 79 106
Table 21: Input currents of the 400 V devices

b 7KH YDOXHV UHVXOWLQJ IURP UDWHG RSHUDWLRQ ZLWK %

UHFWL¢HU

Device size 21 22
Rated output current @ Un =400 V INTA 90 115
Rated output current @ Un_uL =480 V INnuL/A 72 96
Rated output overload (60s) leos / A 144 201.3

Overload current

" 3.3.3.1 Overload characteristic (OL)

lou for 400 V devices

Peak current (5 seconds) D lim /A 180 258.8
Peak current (1 second) Do lim /A 198 285.1
Overcurrent loc/A 216 310.5

Table 22: Output currents of the 400 V devices

D This is the current control limit in closed loop operation. This limit is not active in v/f operation.

3.3.3.1 Overload characteristic (OL) for 400 V devices

7KH GULYH FRQWURO KDV D WZR VWDJH RYHUORDG FKDUDF
time parabolic curve which ends with a 60-second overload point. Overload levels

above activate the second stage which is another inverse time parabolic curve which

HQGYV ZLWK D ¢YH VHFRQG RYHUORDG DW WKH KDUGZDUH F
WKLY SRLQW DSSUR[LPDWHO\ KLIJKHU FDQ EH DFKLHYH(

The calculation of the overload is a root mean square (RMS) function.
*UHDWHU GLFHUHQFHV EHWZHHQ WKH RYHUORDG DQG XQGH
deviation from the RMS value.

JRU HIWUHPH RYHUORDGVY UHIHU WR ¢(JXUHVY EHORZ
This means with frequent very high peak loads, the overload protection counter may
EHIJLQ HODSVLQJ HYHQ WKRXJK WKH 506 YDOXH RI WKH ORI

WKH

39



DEVICE DATA OF THE 400 V DEVICES

Restrictions:

¢ The thermal design of the heat sink is based on the rated operation. The following
values are taken into account: rated output current, ambient temperature, rated
switching frequency, rated voltage.

¢ At high ambient temperatures and/or high heat sink temperatures (for example, by
SUHFHGLQJ XWLOL]DWLRQ QHDUE\ WKH GULYH FRQWU
ture error before triggering the protective function OL.

¢ At low output frequencies or switching frequencies higher than the rated switching
frequency, the frequency-dependent maximum current can be exceeded before
and error OL2 can be triggered (~ 3.3.3.2 Frequency-dependent maximum current
(OL2) for 400 V devices).

Overload characteristic (size 21, 400 V / 480 V operation)

390

360

330

300 <j:
270

240 \
210 \

180 \

\\
120

90 N

Release time / s

60

30
15 R 2>

0
110 120 130 140 150 160 170 180 190 200 210 220 230 240

Motor current / drive controller rated current / Amps

Legend

1

Thermal overload limit

2

Range for extreme overloads

Figure6: 6ZLWFK RU WLPH W GHSHQGLQJ RQ WKH RYHUORDG DW 9] VLIH
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DEVICE DATA OF THE 400 V DEVICES E .

Overload characteristic (size 22, 400 V / 480 V operation)

390

360

330

300

270 \
240

210

180

150

120

Release time /s

90 P

60

30 @

15

0

60 80 100 120 140 160 180 200 220 240 260

Motor current / drive controller rated current / Amps

280

300 320

Legend

1

Thermal overload limit

2

Range for extreme overloads

Figure7: 6ZLWFK RU WLPH W GHSHQGLQJ RQ WKH RYHUORDG DW 9

VL]H

* 2Q H[FHHGLQJ D ORDG RI
ing up.
* :KHQ IDOOLQJ EHORZ D ORDG RI

e , ] WKH RYHUORDG FRXQWHU UHDFKHYV

WKH RYHUORDG FRXQWHU S

WKH FRXQWHU FRXQ'
S(UURU RYHUO

After a cooling down period, the counter can be reset. The drive controller must remain
switched on during the cooling down phase in order for the overload counter to count

down.

Operation in the range of the thermal overload limit

Due to the high steepness of the overload characteristic, the duration of a permissible
overload in the range cannot be determined exactly. Therefore, the design of the drive
controller should be assumed to have a maximum overload time of 300 s.
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DEVICE DATA OF THE 400 V DEVICES

3.3.3.2 Frequency-dependent maximum current (OL2) for 400 V devices

The characteristics of the maximum currents for a switching frequency which are
GH SHQGLQJ RQ WKH RXWSXW IUHTXHQF\ DUH GLfHUHQW IRL
lowing rules are generally applicable:

* Operation at rated switching frequency: At 0 Hz, the drive controller can provide at
least the rated output current, and from 6 Hz the overcurrent 10C.

¢ Lower maximum currents apply for switching frequencies greater than rated switch-
ing frequency.
The elevator drive is preset so that if the maximum current is exceeded at low fre-

guen-cies, the switching frequency is automatically reduced step-by-step until the
lowest switching frequency is reached.

The following characteristic curve indicates the permissible maximum current for the
output frequency values 0 Hz, 3 Hz, 6 Hz, 10 Hz, 25 Hz, 30 Hz, 50 Hz, and 60 Hz.
Device size 21 is represented as an example.

260
240
220
200 -
180 /._./,—‘ o
160
<
= 140 -
e w
5 120 / C
o
g 100 -
E /./O'
s 80
=
60 J
40
20
0 t t t t t t t t t t t t t t t t t t t t t 1 1 1
0 5 10 15 20 25 30 35 40 45 50 55 60
Output frequency / Hz
Legend
Overcurrent loc
Switching frequency 2 kHz
Switching frequency 4 kHz
Switching frequency 8 kHz
Switching frequency 12 kHz
Switching frequency 16 kHz
1RW DYDLODEOH IRU PRGXODWLRQ (UURU 2& LV WULJJHUHG DW RY
Figure8: 7\SLFDO RYHUORDG FKDUDFWHULVWLFV LQ WKH ORZHU RXWSXW IUH

42



DEVICE DATA OF THE 400 V DEVICES E .

7KH FXUUHQW UHPDLQV FRQVWDQW IURP WKH ODVW V!
The values for the respective device size are listed in the following tables.

Frequency-dependent maximum current

Device size 21

Rated switching frequency 8 kHz

Output frequency fo /Hz | O 3 6 | 10 | 25 | 30 | 50 | 60
2 kHz | 216|216 | 216 | 216 | 216 | 216 | 216 | 216

Frequency-dependent maximum 4 kHz | 181|216 | 216|216 | 216 | 216 | 216 | 216

current @ fs lout_max / A 8 kHz | 120|157 | 179 | 199 | 216 | 216 | 216 | 216

Parameter LX02 12 kHz | 78 [ 108|124 | 139 | 166 | 166 | 182 | 182
16 kHz | 50 | 74 | 89 | 99 | 120|120 | 131|131

Table 23: JUHTXHQF\ GHSHQGHQW PD[LPXP FXUUHQW VL]H

Device size 22
Rated switching frequency 8 kHz
Output frequency fou /Hz | O 8 6 10 | 25 | 50 | 60
2 kHz | 254 | 290 | 311 | 311 | 311 | 311 | 311

Frequency-dependent maximum 4 kHz | 186 | 215 | 275 | 311 | 311 | 311 | 311
current @ fs

- . lout max/A | 8 kHz | 110 | 135 | 175 | 311 | 311 | 311 | 311
Basic Time Period = 62.5us
(Parameter is22=0) 12kHz | 73 97 | 127 | 160 | 245 | 257 | 257

16 kHz | 52 | 74 | 98 | 125 | 192 | 199 | 199
Table 24: )UHTXHQF\ GHSHQGHQW PD[LPXP FXUUHQW VL]H

3.3.4 Power dissipation at rated operation for 400 V devices

Device size 21 | 22

Rated switching frequency 4 (S1 operation), 8 (S3 operation) 2

S3 duty losses @ 8 kHz D Pp/W 1247 | 1680

Table 25: Power dissipation of the 400V devices

D Rated operation corresponds to Un=400V; fsn ; IN; fN +] 6 RSHUDWLRQ
2 (UHFWLYH GXW\ 7LPH SHULRG V HOHYDWRU GXW\ SUR¢{OH
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GENERAL ELECTRICAL DATA

3.4 General electrical data

3.4.1 Switching frequency and temperature

The drive controller cooling is designed such that the heat sink overtemperature
threshold is not exceeded at rated conditions. A switching frequency higher than the
rated switching frequency also produces higher losses and thus a higher heat sink
temperature.

If the heat sink temperature reaches a critical threshold (T DR ), the switching fre-

qguency will be reduced automatically step-by-step. This prevents the drive controller

IURP VZLWFKLQJ Rf GXH WR RYHUKHDWLQJ RI WKH KHDW VLQ
below the threshold Tur , the switching frequency is increased back to the setpoint. At

temperature Tewm, the switching frequency is immediately reduced to rated switching

frequency.

3.4.1.1 Switching frequency and temperature of the 230 V devices

Device size 18 19
Rated switching frequency fsn / kHz 8 8
Max. switching frequency fs_max / kHz 16 16
Min. switching frequency fs_min / kHz 2 2
Max. heat sink temperature Ths/ °C 20 90
Temperature for derating the switching Tor / °C 84 80
frequency

Temperature for uprating the switching Tur / °C 70 270
frequency

Temperature for switching to rated switching Tew / °C 87 85
frequency

Table 26: Switching frequency and temperature of the 230 V devices

3.4.1.2 Switching frequency and temperature of the 400 V devices

Device size 21 22
Rated switching frequency fsn / kHz 8 8
Max. switching frequency fs_max / kHz 16 16
Min. switching frequency fs_min / kHz 2 2
Max. heat sink temperature Ths/ °C 90 85
Temperature for derating the switching Tor / °C 84 80
frequency

Temperature for uprating the switching Tur/°C 0 70
frequency

Temperature for switching to rated switching Tew / °C 87 83
frequency

Table 27: Switching frequency and temperature of the 400 V devices
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GENERAL ELECTRICAL DATA E .

3.4.2 DC link / braking transistor function

Activation of the braking transistor function.

The braking resistor function becomes active when the STO signal is given to

WKH VDIHW\ PRGXOH 7KH WUDQVLVWRU DXWRPDWLFD
'« YROWDJH ULVHV DERYH DQG EFQ&RB anKebl©OH.YHO GH,

For additional information, refer to the F6 Programming Manual.

NOTICE Falling below the minimum braking resistor value!

Destruction of the drive controller.

y The brake resistance value must not fall below the minimum!

INn | SHFWLUs;HU | DClink .| Inverter IN

A

Mains Motor

A
A
A
A
A

Y

Braking
transistor

IB

Y

Braking
resistor

Figure 9: % ORFN GLDJUDP Rl WKH HQHUJ\ ARZ

NOTICE Destruction of the drive controller!

,/ WKH HUURU 3% UDNH WUDQVLVWRU IDLOXUH" RFFXUV
XSWHG LQWHUQDOO\ YLD WKH LQSXW UHFWL¢{HU RI WKH
remain in this condition.

y ,Q WKLV FDVH WKH VXSSO\ YROWDJH WR WKH GULYH \
complete drive replaced!
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GENERAL ELECTRICAL DATA

3.4.2.1 DC link / braking transistor function of the 230 V devices

Device size 18 19
Rated DC link voltage @ Un = 230 V UN_dc/ V 325

Rated DC link voltage @ Un_uL = 230 V UN_dc uL/V 325

DC link voltage working voltage range Uin_dc / V 240...373

'& VZLWFK Rf OHYHO (5525 XQGHUWWBRMWHQWLDO? 216

'&« VZLWFK R OHYHO (5525 RYHUSRBWHQW|LDO?3 400

DC switch level braking transistor D Us/V 380

Max. braking current IB_max [ A 168

Min. braking resistor value R min Y 2.5

Braking transistor 2 Max. cycle time: 120s; Max. c.d.f..
Protection function for braking transistor Short-circuit monitoring
Protection function braking resistor 3 Feedback signal evaluation
(Error GTRY always on) and current shutdown
DC link capacitance C/uF 9900 | 11700
Table 28: DC link / braking transistor function of the 230 V devices

» 7KH GHIDXOW YDOXH LV WKH YDOXH VSHFL{HG LQ WKH WDEOH
2 The cyclic duration factor is additionally limited by the used braking resistor

» 7KH 2Q 20 VZLWFKLQJ RI WKH EUDNLQJ WUDQVLVWRU LV PRQLWRUHG L(
SRZHU ARZ WR WKH '& EXV LV VZLWFKHG RGO YLD WKH LQWHUQDO UHFWL¢

3.4.2.2 DC link / braking transistor function of the 400 V devices

Device size 21 | 22

Rated DC link voltage @ Un = 400 V UN_dc / V 565

Rated DC link voltage @ Un_uL = 480 V UN_dc uL/V 680

DC link voltage working voltage range Uin_dc / V 390...780

'« VZLWFK R OHYHO (5525 XQGHUGRMWHQWLDO?: 240

'« VZLWFK R OHYHO (5525 RYHUSRBWHQW|LDO?3 840

DC switch level braking transistor D Us/V 780

Max. braking current IB_max / A 140 168

Min. braking resistor value Re_min Y 6 5
Braking transistor 2 Max. cycle time: 120s; Max. c.d.f.:
Protection function for braking transistor Short-circuit monitoring
Protection function braking resistor 3 Feedback signal evaluation and current
(Error GTR7 always on) shutdown

DC link capacitance C/pF 3300 | 3900
Table 29: DC link / braking transistor function of the 400 V devices

» 7KH GHIDXOW YDOXH LV WKH YDOXH VSHFL{HG LQ WKH WDEOH
2 The cyclic duration factor is additionally limited by the used braking resistor

% 7TKH 2Q 20 VZLWFKLQJ RI WKH EUDNLQJ WUDQVLVWRU LV PRQLWRUHG L«
SRZHU ARZ WR WKH '& EXV LV VZLWFKHG RO YLD WKH LQWHUQDO UHFWL¢
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GENERAL ELECTRICAL DATA E .

3.4.3 Fan
Device size 18, 19 | 21,22
i Number 1
Interior fan -
Speed-variable yes
i Number 2
Heat sink fan -
Speed-variable yes

Table 30: Fan

the setting of the temperature limits in the software.

n The fans are variable-speed. They are automatically controlled depending on

NOTICE Avoid destruction of the fans!

y (QVXUH WKDW QR IRUHLJQ REMHFWV GURS LQWR WKH

3.4.3.1 Switching behaviour of the fans

7KH IDQV KDYH GLTHUHQW VZLWFK RQ DQG VZLWFK Rf SRLC
VZLWFK RQ WHPSHUDWXUH p 1 VZLWFK R WHPSHUDWXUH |

RI WKH IDQV DUH ¢[HG

1

r
100 /I
80
O /
L 60
T
m /
Z 40
o q
o)
— 20
O T T Y pI T I
0 10 20 30 40 50 60 70 80 90 100
Heat sink temperature / °C
Legend

Fan speed in dependence on the temperature

Setting range for the switch-on temperature

Maximum switch-on temperature

Switch-on point

2

6ZLWFK Rt SRLQW

3

Switching point maximum speed level

Figure 10: Switching behaviour of the fans (example: heat sink fan)
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GENERAL ELECTRICAL DATA

3.4.3.2 Switching points of the fans

7KH WHPSHUDWXUH OHYHO IRU WKH VZLWFK RQ RI WKH IDQV
shows the default values.

Fan Heat sink Interior
Switch-on temperature T/°C 45 45
Maximum speed level T/°C 65 55
Table 31: Switching points of the fans
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DIMENSIONS AND WEIGHTS E .

4 |nstallation

4.1 Dimensions and weights

4.1.1 Panel mount air-cooled version

249 2719 ‘ (24,4) 200

.o
125
T

® \@34%

N

(525)
525
500

ARNRRRRRY

U  e=en . L

fur M8 (4x)
for M8 (4x)
Z 9

RPN

&

(12,5)

Frame size 6
Weight 21.5kg /47 Ibs
Dimensions All dimensions in mm
Figure 11: Dimensions panel mount air-cooled version
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DIMENSIONS AND WEIGHTS

4.1.2 Push through air-cooled version IP20 / IP54-ready

The heatsink is prepared such that it can be pushed through a rectangular cut-out in
the back of the control panel. A sealing gasket is available which maintains an IP54 seal
from outside to inside when mounted. Internally, the protection rating is IP20. The exter-
nal heatsink is UL-approved with a NEMAL rating when mounted.

285 w0, (270.7) flir M6 (16x)
3 90,8 179,9 for M6 (16x)
N\
] _7)? 30 0¢ Jo Ot
/ [
o ? o
o / 0 |:
o n /
(¢} - [e] / :
o ol ? O [
] o D4 l
o [@<@] - CM} ) Dichtung/ G m—
gasket 775 183
24,5
* ° °
o S ] N
0+ L3 3 540
. 12
101 +
fiur M6 (16 .
fg: M6 ((16xxz) j Ausschnitt
202 ¢ +
j—n
g
303 1+ &
(245)
404 to % ®
.,9(0
505 14 © © o 498
3 5
N
Frame size 6
Weight 20.6kg / 45 Ibs
* Control cabinet cut-out
Dimensions All dimensions in mm
Figure 12: 'LPHQVLRQV SXVK WKURXJK DLU FRROHG YHUVLRQ ,3 , 3 UHDG\
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CONTROL CABINET INSTALLATION E .

4.2 Control cabinet installation

4.2.1 Mounting instructions

The following fastners were evaluated by KEB for mounting the drive control.

Required material Tightening torque
22Nm
Hexagon-head screw 1ISO 4017 - M8 - 8.8 )
1941b inch
Flat washer ISO 7090 - 8 - 200 HV S
Table 32: Fasteners for mounting panel mount unit
Required material Tightening torque
9Nm
Hexagon-head screw 1ISO 4017 - M6 - 8.8 )
801Ib inch
Flat washer 1ISO 7090 - 6 - 200 HV S
Table 33: Fasteners for mounting push-through version

NOTICE Use of other mounting material

y Alternate mounting hardware must meet the above material characteristics
(quality) and tightening torques!

y The use of other mounting hardware is beyond the control of KEB and is
therefore the sole responsibility of the customer.
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CONTROL CABINET INSTALLATION

4.2.2 Mounting distances

The control cabinet must be designed to accommodate the total power dissipation of all
the devices inside. The rated power dissipation values of the drive control can be found
in sections * 3.2.4 Power dissipation at rated operation for 230 V devices and * 3.3.4
Power dissipation at rated operation for 400 V devices. Depending on the actual load
(output current) and duty cycle of the elevator, lower dissipation values could be used
in the calculation.

It is imperitive that the bottom and top clearances are observed in order to ensure
DGLTXDWH DLUARZ WKURXJK WKH KHDWVLQN

Mounting the drive controller
JRU UHOLDEOH RSHUDWLRQ WKH GULYH FRQWUROOHU |
smooth, solid metal zinc-plated or galvanized mounting plate.

Painted sub panels are not recommened!

Mounting distances D'S?:)?ln' Distance in mm Distance in inch
A 150 6
B 100 4
A E
T / C 30 1.2
D 0 0
D, D, E 0 0
Fo 25 1
F D Distance to the control cabinet door.
ls

Figure 13: Mounting distances
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CONTROL CABINET INSTALLATION E .

4.2.3 Protection ratings of push-through mounted devices

- P 9 |
r S
®

Legend

1 |IP20 zone inside the control cabinet

2 |IP54 zone outside the control cabinet

3 | Drive controller (power unit and control unit)

4 | Drive controller (heat sink)

5 |Enclosure (e.g. Control cabinet wall)
Figure 14: Installation of IP54-ready devices

n IP54 zone: Heat sink outside the control cabinet

The protection class IP54 can only be achieved when the device is properly
installed.

For proper installation, a suitable 1P54 seal (" 5.4.2 Seal for IP54-ready de-
vices) must be installed between heat sink and enclosure (e.g. control cabinet
wall).

The seal must be checked after the installation. If properly installed, the seal
between the drive and the control cabinet will provide IP54 protection.

In the case of fan-cooled units, the fans must be protected from negative envi-
URQPHQWDO LQAXHQFHYV

These include combustible, oily or dangerous fumes or gases, corrosive che-
PLFDOV GULSSLQJ OLTXLGV ODUJH IRUHLJQ REMHFW
especially to the heatsink exhaust opening at the top. Icing on the heatsink or

fans must be prevented.

8/ 'HYLFH KHDW VLQN LV FODVVL{HG DV 1(0%$ W\SH
IP20 zone: Device inside the control cabinet

This part is intended for installation within the enclosure. The frame of the drive
controller provides IP20 protection.

NOTICE Failure due to continuous splashing water!

y Never expose the device to continuous splashing water
(e.g. direct exposure to rain)!
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CONTROL CABINET INSTALLATION

4.2.4 Control cabinet ventilation

:KHQ WKH FRQWURO FDELQHW LV YHQWLODWHG ZLWK IRUFH
must be installed at both the inlet and outlet vents. Filters having an IP54 or NEMA 12

rating are recommended as they will prevent airborn contamination from entering the

control cabinet and ultimately the drive controller.

7TKH ¢OWHUV PXVW EH FKHFNHG FOHDQHG RU UHSODFHG SH

Direction of the Front and side view of the coolant inlet
DLUARZ

il

L
—-=> Coolant outlet - _____ N

000 oo |
i e
i e
Coolantinlet  ."& - ,@, -

Figure 15: Control cabinet ventilation

425 $LUARZ RI WKH GULYH FRQYHUWHU

i

Legend
—Pp» | SLUARZ GLUHFWLRQ
Interior fan (frame size 4 and 6)
Drive converter (power unit and control)
Drive converter (heat sink)
Interior fan for (frame size 2 and 3)
Heatsink fan
6 Enclosure (e.g. Control cabinet rear)
Figure 16: $LUARZ Rl WKH GULYH FRQYHUWHU

AW IN|F
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OVERVIEW OF THE F6 ELEVATOR DRIVE E .

5 Installation and connection

5.1 Overview of the F6 Elevator Drive

Frame size 6 No. | Name Description
Shield clamps for shielded control
1/6
cables
LEDs (" Installation F6 Elevator
5 Control Manual)
« Status indication of the safety
module
3 --- | Interior fan
4 --- | Connector for the interior fan
5 --- | Nameplate
All protective earth (ground) termi-
7 PE | nals may only have one conductor
installed.

Power circuit terminals for:

¢ Mains connection
8 X1A | « Braking resistor
e DC connection

e Motor connection

Figure17: ) IUDPH VL]H IURQW YLHZ
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OVERVIEW OF THE F6 ELEVATOR DRIVE

Frame size 6 No. | Name Description
3 --- | Interior fan
All protective earth (ground) termi-
7 PE | nals may only have one conductor
installed

Power circuit terminals for:

¢ Mains connection
8 X1A | « Braking resistor
e DC connection

e Motor connection
Terminal for:

9 X1C | « Motor temperature monitoring
 Brake control

10 X3A | Encoder interface channel A

11 X3B | Encoder interface channel B

12 --- | Heat sink fan

Figure18: ) IUDPH VL]H ERWWRP YLHZ
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OVERVIEW OF THE F6 ELEVATOR DRIVE E .

Frame size 6 No. | Name Description
Shield clamps for shielded control
3 1314 ! " | cables
3 --- | Interior fan

13 X4C | Ethernet port

14 X4B | Fieldbus Interface Serial RS485
15 X2B | Safety module

Connection for:

e CAN bus

16 X2A | « Analog inputs and analog output
» Digital inputs and outputs

» 24V DC voltage supply

[
;! g

Figure19: ) IUDPH VL]H WRS YLHZ ZLWK FRQWURO ERDUG /LIW

ﬂ Further information can be found in the respective control board manual.

Instructions for use COMBIVERT F6 control board PRO:

% https://www.kebamerica.com/wp-content/uploads/2024/05/ma_dr_f6-cu-p-lift-
inst-20153834_us.pdf
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CONNECTION OF THE POWER UNIT

5.2 Connection of the power unit

NOTICE Avoid destruction of the drive controller!

y Never exchange mainline input and motor output!

5.2.1 Connection of the voltage supply

The F6 Elevator Drive frame size 6 can be supplied by mainline via terminals L1, L2

i ;
| - — d|>
i he '
L1 I
?LZ ! I |
c!)|_3 ? 1 |
7 ZE |
| N N |
!_ o—o—o —0

Minimum waiting period between two switch-on procedures: Five min -

utes!

&\FOLF VZLWFKLQJ RQ DQG Rt RI WKH GHYLFH OHDGV \
of the resistor (PTC) in the input. After the PTC has cooled down, it can be

restarted without restrictions.
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CONNECTION OF THE POWER UNIT E .

5.2.1.1 Terminal block X1A

Name Function Terminal Tightening CrmD Iug tvoe Max. number of
connection torque piug typ conductors
L1 . .
Mains connection
L2 1
3-phase
L3
+ .
DC terminals
- - 8 mm stud for 10..15 Nm For IEC: 2
Connection for M8 crimp . 5 :
R braking resistor connector 88...132 Ib inch For UL: 2
(between + and
R)
U
\% Motor connection 1
W

Figure 21: Terminal block X1A

1)

PP LV WKH VPDOOHVW FRQGXFWRU VL]H ZKLFK FDQ EH GRXEOHG
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CONNECTION OF THE POWER UNIT

Lsb

Crimp lug dimensions Type 1 Type 2

Nominal hole diameter 0.375 0.375
d/in [mm] [9.53] [9.53]
Max. tongue width 0.95 0.78
W /in [mm] [24.1] [19.8]
Max. barrel diameter 0.75 0.75
Db /in [mm] [19.1] [19.1]
Max. length stud to barrel ¥ 1.81 1.81
Ls-b /in [mm] [46.0] [46.0]

Figure 22: Crimp connector dimension X1A

b Maximum length which maintains IP20 with the cover installed. Longer lengths do not maintain IP20 pro-
tection.

NOTICE Risk of short circuit due too low clearance and creepage distances!

y When using larger crimp lug connec- =
tors, make sure the distance (min.

12.7 mm 1/2%) to the earth connec- [ — J
tions is maintained. Install the lug

with the barrel outwards! ==

5.2.2 Protective and high frequency ground

minal.

The protective earth (PE) serves for electrical safety particularly personal pro-
tection in case of a ground fault.

n Protective and high frequency ground must not be connected to the same ter-

5.2.2.1 Protective earth (ground)

The protective earth (PE) serves for electrical safety; particularily personal protection
in case of a ground fault.

A CAUTION Risk of electric shock due to incorrect dimensioning!

y PE (ground) conductor cross-section should be dimensioned according to
DIN IEC 60364-5-54, NFPA 70 and CSA C22.1 depending on the ultimate
region in which the drive controller is installed!
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CONNECTION OF THE POWER UNIT E .

Name Function Connection type Tightening torque
@ Connection for protective | M8-threaded stud with nut for 10...15 Nm
earth M8 crimp connector 88...132Ib inch
Table 34: Connection for protective earth

Only the designated M8 threaded studs with supplied nuts may be used as
connection for protective earth ground!

The protective earth ground must always be green, white or gray per NEC and/
or CEC guidelines.

ﬂ Incorrect installation of the protective earth

5.2.2.2 High frequency earth ground

A high frequency ground may also be necessary to meet EMC requirements. Reduc-
WLRQ RI KLIK IUHTXHQF\ LPSHGDQFH EHWZHHQ GLFHUHQW
required to decouple electrical interference.

7KH GULYH (¢OWHU PRWRU DQG PRWRU FDEOH VKLHOG PX
ground point, e.g. the sub panel of the control cabinet. When this is not available, the

chassis of the drive control must be used as the common high frequency ground point.

7KH KLJK TUHTXHQF\ JURXQG FRQQHFWLRQV PXVW EH PDGH
equal in size to the supply conductors. Alternately, braided ground strap can be used.

The use of the high frequency ground is not required if the drive control is prop-
erly mounted and wired according to the KEB EMC guidelines.

Notes on EMC-compatible installation can be found here:
% ZZZ NHE GH (OHDGPLQ PHGLD 0DQXDOV HPY
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MAINS CONNECTION

5.3 Mains connection

5.3.1 Supply conductors

The ampacity of the supply conductors shall be sized based on following:

¢ The rated input current of the drive control;

¢ The installed branch circuit protection;

e The supplied input voltage;

* In North America, the electric code requirements set forth in NFPA 70 or CSA C22.1
must be observed,;

* In some cases with high voltage (400/480 V) input and lower votlage (200 V) motors,
the supply conductors are smaller than the motor conductors. In this special case,
the input conductors are sized based on actual input current and branch circuit pro-
tection, where as the motor conductors are sized based on the motor rated current.

n The elevator control manufacturer is responsible for the design!

5.3.2 AC mains connection

5.3.2.1 AC supply 3-phase

P g r st u

Ll ——— o Tl U |
L2 —F—— * T o2 vV |
—— =g
- I .
e — - lo el
- .
No. Type Description
Mains phase 3-phase
TN, TT | T
1 Mains form The rated voltage between one phase conductor and earth potential (or the
neutral point in the IT system) must not exceed 300 V, CSA/UL: 480/ 277V.
(For the IT system, a short-term disconnection must be ensured).
Personal protection RCMA with separator or RCD type B | Insulation monitors
2 Mains fuses " Refer to section 5.3.3 Branch circuit protection.
3 Mains contactor AC1 rating equal or greater than rated input current. SCCR rating equal or
greater than 10 KA.
4 Mains choke " Refer to notes in section 5.4.1 Filters and chokes.
+) ¢OWHU IRU 71 ) ) _ ) )
5 TT systems Required for compliance with the limit values in accordance with EN 61800-3
and EN81-20.
+) ¢OWHU IRU |, 7 VIVWHPYV
6 Drive controller COMBIVERT F6 Elevator Drive

Figure 23: Connection of the mains supply 3-phase
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5.3.3 Branch circuit protection

NOTICE Integral solid state short circuit protection does not provide branch circuit
protection!

y Branch circuit protection must be provided in accordance with the Manufac-
turer Instructions, National Electrical Code (NFPA 70 or CSA 22.1) and any
additional local codes.

Per NFPA 70 article 620.16(B), it is forbidden to connect an elevator control to the

mainline, if the elevator control's SCCR rating does not match the available fault

current. The elevator control obtains its SCCR rating through the use of tested and
DSSURYHG EUDQFK FLUFXLW SURWHFWLRQ GHYLFHV VSHFL
in Table 35 and Table 36.

If the controller/elevator drive is supplied through an individual isolation
transformer, the maximum fuse amperage rating shall not be greater than
125% of the secondary current rating of the transformer per NFPA 70 and
CSA22.1!

y 7KLV YDOXH PD\ EH VLIJQL,{FDQWO\ ORZHU WKDQ WKH

Branch circuit protection for the F6 must be provided using the fuses as
listed in the tables below!

y High Speed Class J fuses are required due to fast trip response. Note the
amperage value is the maximum value allowed. Lower values may be used
based on the relative sizing of the motor to the elevator drive. If there is an
LVRODWLRQ WUDQVIRUPHU DQG RU D KDUPRQLF ¢(OWH
drive, High Speed Class J fuses or the listed semiconductor fuses must be
used (NOTE: only Mersen type HSJ or Bussmann type DFJ High Speed
Class J fuses are approved).

5LVN RI LQMXU\ RU GHDWK GXH WR ¢UH KD]DUG

y Failure to install approved branch circuit protection may result in catastroph-
ic damage to the elevator drive and elevator controller.

|

The minimum voltage rating for protection devices used with 230V elevator drives
shall be 250 VAC. The minimum voltage rating for protection devices used with 480V
elevator drives shall be 600 VAC. Fuses shall not be installed between the drive and
the motor.

,Q 30 VIQFKURQRXV PRWRU DSSOLFDWLRQV ZKHUH WKH GUI
ly lower than the output current, it is allowed to use a protection device with a lower
current rating thus being able to optimize line side wiring and ancillary components.
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Max. size of the fuse / A
Standard fault High fault
Drive size Un =230V Un =230V Un =480V
gG (IEC) class "J* gR
SCCR 30kA SCCR 5kA SCCR 30kA Type

125 Siba 20 189 20.125

18 125 150 125 Eaton 170M1368
125 Littelfuse L70QS125
160 Siba 20 189 20.160

19 160 175 160 Eaton 170M1369
175 Littelfuse L70QS175

Table 35: Fusing of the 230 V devices

D 3[3 VWDQGV IRU YDULRXV LQGLFDWRUV

3\* VWDQGV IRU GLGHUHQW FRQQ|

Max. size of the fuse / A
Standard fault High fault
Drive size Un = 400V UN = 480V UN = 480V
gG (IEC) class "J“ gR
SCCR 30kA SCCR 10kA SCCR 30kA Type

Siba 20 189 20.125

21 125 100 125 Eaton 170M1368
Littelfuse L70QS125
160 Siba 20 189 20.160

22 160 150 160 Eaton 170M1369
175 Littelfuse L70QS175

Table 36: Fusing of the 400 V / 480 V devices

D 3[3 VWDQGV IRU YDULRXV LQGLFDWRUV

3\* VWDQGV IRU GLGUHUHQW FRQQ

Short-circuit capacity
European CE compliant installations

According to requirements from EN 60439-1 and EN 61800-5-1 the following
is valid for the connection to a network: The devices are suitable for use in a
FLUFXLW FDSDEOH RI GHOLYHULQJ QRW PRUH WKDQ N
FXUUHQW ZKHQ XVLQJ ,(& FODVYV Tablel36\ahtiViabD&/36/ SHFL ¢ HG

North American UL/CSA compliant installations

All 240 V models are suitable for use on a circuit capable of delivering not more

than 5 kA rms symmetrical amperes, 230 volts maximum when protected by
FODVV - IXVHV UDWHG BBB $FP&hit33ov steble/fBriHiselop HG L Q
a circuit capable of delivering not more than 30 kA rms symmetrical amperes,

240 volts maximum when protected by the semiconductor fuses rated _ Am-
SHUHV DV VSHWd3ISHG LQ

All 480 V models are suitable for use on a circuit capable of delivering not more

than 10 kA rms symmetrical amperes, 480 volts maximum when protected by
FODVV - IXVHV UDWHG BBB $PFait36lovshtebly/BriiselopHG L Q
a circuit capable of delivering not more than 30 kA rms symmetrical amperes,

240 volts maximum when protected by the semiconductor fuses rated _ Am-
SHUHV DV VSHWd3IHG LQ
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5.3.4 DC supply

NOTICE DC operation

y DC operation is possible when used together with a regen unit or AIC unit. In
ERWK FDVHV WKH ARZ RI SRZHU FDQ EH EL GLUHFWLF

y DC fuses must be installed as described in the tables under section 5.3.3
Branch circuit protection. However if the DC fuses are integral to the regen
unit, the external fuses may be omitted.

The DC current is calculated from the rated motor power and the AC line voltage or
AIC regulation voltage.

7KH ¢UVW VWHS LV WR FDOFXODWH WKH UDWHG SRZHU RQ
SRZHU GLYLGHG E\ WKH PRWRU H FLHQF\ ,1 WKH PRWRU H’
IRU LQGXFWLRQ PRWRUV DQG IRU 30 VIQFKURQRXV 'LY
HFLHQF\ a # N+]

The result is the DC power.

I:)‘:)\I\I(:"ri\/lotor
E f frotor * E T farive

= Powe,gC

The DC voltage is calculated as the AC line voltage times 1.34. This factor accounts
for the voltage drop across the regen choke. Alternately, when using an AIC unit, the
regulation voltage of the AIC unit is the DC voltage.

Powerp,.

— = Am
Voltspe Pc

The result is the DC current. Conductors can be sized accordingly.

Max size of the fuse / A
Drive Un = 325 Vdc
Size SCCR 5KA (Standard) /50 kA (High)
Manufacturer [Model or Series 2 Max Fuse . Recommended Fuse Amperage
Amperage 2
Siba 20031 34.# 315 Adc
170M1XY# 315 Adc 200 Adc
18 Eaton
170M4XY# 500 Adc
Littelfuse L70QS# 500 Adc
Siba 20031 34.# 315 Adc
170M1XY# 315 Adc 250 Adc
19 Eaton
170M4XY# 500 Adc
Littelfuse L70QS# 500 Adc
Table 37: DC fusing of the 230 V devices

Y :KHQ WKH V\VWHP LV VXSSOLHG IURP WKH $& PDLQOLQH WKH N$ UDWLC
device and the AC branch circuit fuses.

2 :KHUH 3;”" UHSUHVHQWY GLUHUHQW LQGLFDWLRQ RSWLRQV DQG < UHSULEF
“#" represents the ampere rating.

® Only fuses within the described model or series may be used. Fuses with lower ampere ratings are allowed.
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Max size of the fuse / A
. Un = 680 Vdc
Drive i
Size SCCR 10kA (Standard) /50 kA (High) ¥
Manufacturer |Model or Series ? Max Fuse . Recommended Fuse Amperage
Amperage ¥
Siba 20 031 34.# 315 Adc
170M1XY# 315 Adc 160 Adc
21 Eaton
170MAXY# 500 Adc
Littelfuse L70QS# 500 Adc
Siba 20 031 34.# 315 Adc
170M1XY# 315 Adc 200 Adc
22 Eaton
170MAXY# 500 Adc
Littelfuse L70QS# 500 Adc
Table 38: DC fusing of the 400/480 V devices

Y :KHQ WKH V\VWHP LV VXSSOLHG IURP WKH $& PDLQOLQH WKH N$ UDWLQJ
device and the AC branch circuit fuses.

2 :KHUH 3;" UHSUHVHQWY GLUHUHQW LQGLFDWLRQ RSWLRQV DQG < UHSUHV
“#” represents the ampere rating.

3 Only fuses within the described model or series may be used. Fuses with lower ampere ratings are allowed.

5.3.4.1 Terminal block X1A DC connection

. Terminal Tightening Crimp connector Max. number of
Name Function . : :
connection torque dimension type conductors ¥
¥ _ 8 mm stud for 10...15 Nm For IEC: 2
DC terminals M8 crimp b inch 2 _
} connector 88...132 Ibinc For UL: 2

Figure 24: Terminal block X1A DC connection
b PP LV WKH VPDOOHVW FRQGXFWRU VL]H ZKLFK FDQ EH GRXEOHG
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Lsb

Crimp lug dimensions Type 1 Type 2

Nominal hole diameter 0.375 0.375
d/in [mm] [9.53] [9.53]
Max. tongue width 0.95 0.78
W /in [mm] [24.1] [19.8]
Max. barrel diameter 0.75 0.75
Db /in [mm] [19.1] [19.1]
Max. length stud to barrel 1.81 1.81
Ls-b /in [mm] [46.0] [46.0]

Figure 25: Crimp connector dimension X1A

D Maximum length which maintains IP20 with the cover installed. Longer lengths do not maintain IP20 pro-

tection.

NOTICE Risk of short circuit due too low clearance and creepage distances!

y When using larger crimp lug connec-
tors, make sure the distance (min.
12.7 mm 1/2%) to the earth connec-
tions is maintained. Install the lug
with the barrel outwards!

=
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5.3.5 Connection of the motor

5.3.5.1 Wiring of the motor

® @ ® ®

( Control
P
' [ 9 x
oy -

X1A

Legend
1 | KEB COMBIVERT

Apply motor cable, shielding on both sides over a large surface on the bare metallic frame or mounting
plate (remove paint if necessary)

2

3 | Three-phase motor
4 | Temperature monitoring (optional)
Figure 26: Wiring of the motor

Information on temperature monitoring:
% https://www.kebamerica.com/wp-content/uploads/2024/05/ma_dr_f6-cu-p-lift-
inst-20153834_us.pdf
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5.3.5.2 Terminal block X1A motor connection

. Terminal Tightening Crimp connector Max. number of
Name Function . : :
connection torque dimension type conductors Y
U
. 8mm stud for 10...15 Nm For IEC: 2
\ Motor connection M8 crimp b inch 1 )
W connector 88...132 Ib inc For UL: 2

Figure 27: Terminal block X1A motor connection

b PP LV WKH VPDOOHVW FRQGXFWRU VL]H ZKLFK FDQ EH GRXEOHG

Lsb

Crimp lug dimensions Type 1 Type 2

Nominal hole diameter 0.375 0.375
d/in [mm] [9.53] [9.53]
Max. tongue width 0.95 0.78
W /in [mm] [24.1] [19.8]
Max. barrel diameter 0.75 0.75
Db /in [mm] [19.1] [19.1]
Max. length stud to barrel » 1.81 1.81
Ls-b /in [mm] [46.0] [46.0]

Figure 28: Crimp connector dimension X1A

b Maximum length which maintains IP20 with the cover installed. Longer lengths do not maintain IP20 pro-
tection.

NOTICE Risk of short circuit due too low clearance and creepage distances!

y When using larger crimp lug connec- =
tors, make sure the distance (min. [ ]
12.7 mm 1/2*) to the earth connec- _%
tions is maintained. Install the lug E
with the barrel outwards! ——
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MAINS CONNECTION

5.3.5.3 Selection of the motor cable

Correct wiring techniques as well as the motor cable itself play an important role in sys-
tems with long cable lengths, i.e. MRL applications. With lower motor power ratings, it
becomes critical to utilize a motor cable with reduced capacitance phase to phase as
well as phase to shield. Ideally the phase to phase value should be lower than 65 pF/m
and the phase to shield value should be lower than 120 pF/m. Motor cables with these
SURSHUWLHY KDYH WKH IROORZLQJ HIHFWYV

¢ Allow longer motor cable lengths (™ 5.3.5.4 Motor cable length and conducted
interferences at the AC supply).

e Better EMC properties (reduction of the common-mode leakage currents to earth
ground).

The use of shielded motor lines with symmetrical structure is
required for higher motor power (from 30 kW). In these lines,
@ the protective earth conductor is tripartite and evenly arranged
between the phase lines. A cable without protective earth
conductor can be used if local regulations so permit. Then the
protective earth conductor must be laid externally. Certain lines
also permit the shield for the use as protective earth conductor.

@ @ For this, refer to the details of the line manufacturer!

Figure 29: Symmetrical motor line

5.3.5.4 Motor cable length and conducted interferences at the AC supply

The maximum motor cable length is depending on the capacitance of the motor cable
as well as on the required EMC emitted interference level. External measures must be
WDNHQ VXFK DV LQVWDOOLQJ DQ (0, (OWHU RQ WKH OLQH VL

:LWK D SURSHUO\ LQVWDOOHG (0, ¢OWHU KLJK I[UHTXHQF\ JL
of low capacitance shielded motor cables, the lengths in Table 39 and Table 40 can be

realized.
i ) Max. motor cable length shielded (low capacitance)
Drive size
18 19
Filter 22E6T60-3000 22E6T60-3000
Limit class in accordance with
EN 61800-3 Cc2 C3 Cc2 C3
Motor cable length @ fs = 2khz 100 m 100 m 100 m 100 m
Motor cable length @ fs = 4khz 100 m 100 m 100 m 100 m
Motor cable length @ fs = 8khz 100 m 100 m 100 m 100 m
Motor cable length @ fs = 16khz 30m 100 m 10m 50m
Radiated emissions limit class Cc2 Cc2
Table 39: Max. motor cable length 230 V
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) . Max. motor cable length shielded (low capacitance)
Drive size
21 22

Filter 22E6T60-3000 22E6T60-3000
Limit class in accordance with
EN 61800-3 C2 c8 Cc2 C3
Motor cable length @ fs = 2khz 100 m 100 m 100 m 100 m
Motor cable length @ fs = 4khz 100 m 100 m 100 m 100 m
Motor cable length @ fs = 8khz 100 m 100 m 100 m 100 m
Motor cable length @ fs = 16 khz - - 100 m 100 m
Radiated emissions limit class C2 C3
Table 40: Max. motor cable length 400 V / 480 V

5.3.5.5 Motor cable cross-section

The ampacity of the motor conductors shall be sized based on following:

The rated current of the motor;
7KH DGMXVWHG YDOXH RI1 /0

In North America, the electric code requirements set forth in NFPA 70 or CSA C22.1
must be observed;

The elevator drive control is designated “Suitable for Output Motor Conductor Pro-
WHFWLRQ"

In some cases with high voltage (400/480 V) input and lower votlage (200 V)
motors, it can be that the output motor conductors are larger than the input conduc-
tors. In this special case, the output conductors are sized based on the motor rated
current, whereas the input conductors are sized based on actual input current and
branch circuit protection.

5.3.5.6 Interconnection of the motor

NOTICE Protect motor against voltage peaks!

y In some conventional installations and many MRL applications, the motor can
be a considerable distance (greater than 15m) from the ele-vator drive. Under
these circumstances, the long cable length coupled with high dv/dt phase-to-
phase motor votlage, can cause high voltage peaks at the motor terminals.
Depending on the design of the mo-tor, the long motor cables can cause
damage to the motor windings. Therefore, in these installations the use of a
VSHFLDO GY GW (OWHU LV KLJKO\ UHFRPPHQGHG

y The standard approved solution is a special output choke. The choke is
designed to be used with a maximum of 16 kHz switching frequency and low
LQGXFWDQFH VR LW GRHV QRW GUDVWLFDOO\ LQAXH
PRGHO 7KH FKRNH SURYLGHVY WKH DGGHG EHQL¢{W RI
the shielded motor cables as well as leakage current in the motor bearings. ~
Refer to section 5.4.4 DV/DT Chokes for more information on dv/dt chokes.
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ﬂ The use of a conventional line or motor choke on the output of the drive is not

recommended since the inductance value is high enough that it would distort
the values in the motor model and result in poor control of the motor. In addi-
tion, these chokes may not be designed to handle the heating incurred from 16
kHz switching operation.

5.3.5.7 Connection of the temperature monitoring and brake control (X1C)

A programmable temperature sensor input is available on the F6 drive control.

7KH GLTHUHQW SRVVLELOLWLHY IRU WHPSHUDWXUH HYDOXD)
board installed in the drive. Refer to the Installation F6 Elevator Control manual.

7KH GHVLUHG RSHUDWLQJ PRGH FDQ EH DGMXVWHG YLD VRIV
WKH WHPSHUDWXUH OLPLW YDOXH DW ZKLFK D ZDUQLQJ LV W
ter (LM10). For further information, refer to the F6 Elevator Drive Reference Manual.

X1C PIN Name Description
1 BR+ Brake control / output +
BR- Brake control / output -
3 oV For supplying the feedback inputs
P24 Vin-0.5V/Max. 1A
4 24Vout (BR+ and 24 Vout in total 2 A)
5 BCF1 Brake check feedback channel 1
6 BCF2 Brake check feedback channel 2
718 Reserved -
9 TA1 Temperature detection / input +
10 TA2 Temperature detection / input -
Figure 30: Terminal block X1C for control board PRO

NOTICE

Risk of malfunctions due to incorrect routing of the temperature sensor
cables!

Risk of control malfunction resulting from capacitive or inductive cou-
pling of electrical disturbances!

y Do not route cables from the motor temperature sensor (even when shield-
ed) together with other control cables.

y Cables from the motor temperature sensor within the motor cables may only
be used with double shielding!

y The temperature sensor input on the F6 drive has basic isolation. It is not
connected to the 24 V SELV supply of the control card.
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The brake can be supplied with both, internal and external
voltage. Voltage tolerances and output currents vary for

° 3

o I internal and external voltage supply.
! B " Refer to the instructions:

X1C l U_de =24V Installation F6 Elevator Control manual
| |_max =2A

COMBIVERT
4 | Brake or 24 VDC contactor coil
Figure 31: Connection of the brake control

KTY sensors are polarized semiconductors and must be
operated in forward direction!

Connect the anode to TA1 and the cathode to TA2!
Failure of compliance leads to incorrect measurements
in the upper temperature range. A protection of the motor
winding is then no longer guaranteed.

1 | Connection via shield plate (if not available, connect to the mounting plate).
Figure 32:. &RQQHFWLRQ RI D .7< VHQVRU

NOTICE No protection of the motor winding in case of wrong connection.

y Operate KTY sensors in forward direction.

y KTY sensors may not be combined with other sensors.

For futher information regarding the wiring of temperature sensors and the
brake control, refer to the control instruction manual.
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5.3.6 Connection and use of a braking resistor

4 CAUTION SLVN RI ¢UH ZKHQ XVLQJ EUDNH UHVLVWRUYV
y 7TKH ULVN RI ¢UH FDQ EH VLIQL{(FDQWO\ UHGXFHG E\ XV

resistors or by using suitable monitoring functions/circuits.
y

'R QRW URXWH XQUHODWHG ¢HOG ZLULQJ LQVLGH RI WK
NOTICE

y Do not place combustible materials in, on, or around the resistor cabinet.

4 CAUTION

/N

5.3.6.1 Terminal block X1A connection braking resistor

y Do not mount other devices inside the resistor cabinet.

Destruction of the elevator drive if the actual resistance falls below
the minimum brake resistance value!

y Brake resistance value must not fall below the minimum!
" Refer to 3.2 Device data of the 230 V devices and 3.3 Device data of the
400 V devices.

Hot surfaces caused by load of the braking resistor!
Risk of burning of the skin!
y Cover hot surfaces safe-to-touch.

y Check the surface of unit before touching.

y If necessary, attach warning signs on the system.

. Terminal Tightening Crimp connector Max. number of
Name Function . . .
connection torque dimension type conductors Y
+ Con.nectior? for 8mm styd for 10...15 Nm For IEC: 2
braking resistor M8 crimp b inch 2 _
R | (between + and R) connector 88...132 Ib inc For UL: 2

Figure 33: Terminal block X1A connection braking resistor

1)

PP LV WKH VPDOOHVW FRQGXFWRU VL]H ZKLFK FDQ EH GRXEOHG




Lsb

Crimp lug dimensions Type 1 Type 2
Nominal hole diameter 0.375 0.375
d/in [mm] [9.53] [9.53]
Max. tongue width 0.95 0.78
W /in [mm] [24.1] [19.8]
Max. barrel diameter 0.75 0.75
Db /in [mm] [19.1] [19.1]
Max. length stud to barrel 1.81 1.81
Ls-b /in [mm] [46.0] [46.0]
Figure 34: Crimp connector dimension X1A

D Maximum length which maintains IP20 with the cover installed. Longer lengths do not maintain IP20 pro-

tection.
NOTICE Risk of short circuit due too low clearance and creepage distances!
y When using larger crimp lug connec- =

tors, make sure the distance (min. [ ]
12.7 mm 1/2%) to the earth connec- %\
tions is maintained. Install the lug

with the barrel outwards!

5.3.6.2 Use of braking resistors

5LVN Rl ¢UH RU VPRNH HPLVVLRQ LQ FDVH RI RYHUORDC
Practice safe use of braking resistors!

y Failure to implement a braking resistor protection method along with the ap-
propriate control circuitry can result in heat damage to the resistors, elevator
controls, surrounding components in the machine room, and the risk of a
FDWDVWURSKLF ¢UH

Instructions for use installation braking resistors:
% https://www.kebamerica.com/wp-content/uploads/2021/09/Brake-Transistor-

@ Monitor-Instruction-Manual.pdf

Further information:

short-circuit-failure/
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5.3.6.3 Brake resistor protection

A normally closed temperature sensor on the braking resistors can be used to open a
DC contactor in the event the resistor temperature becomes excessive.

This method prevents the resistors from over heating in the following cases:

¢ The resistors become overloaded due to excessive operation of the elevator.

e 7KH UHVLVWRUV RYHU KHDW EHFDXVH RI LQVX"FLHQW DLU
ing.

A DANGER 5LVN RI FDWDVWURSKLF GDPDJH DQG RU ¢UH

y In the event of component failure, the above serves as the means to prevent
FDWDVWURSKLF GDPDJH DQG RU ¢UH

Legend
F | Branch Circuit Fuses
CH | Line Choke
EMI | EMI Filter
BR | Brake Resistor
DC | DC Contactor
EC | Elevator Control
VC | Voltage Control
M | Motor

Figure 35: Temperature sensor monitor circuit; no elevator controller supervision:
DC contactor
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5.3.6.4 Brake transistor monitor

The F6 frame size 6 elevator drive contains an internal brake transistor monitor circuit.

This circuit, monitors the health of the brake transistor and issues a warning in the

event the transistor does not respond to the commanded state. By default, this monitor

is active and provides early warning through a digital output or serial status word bit.
+RZHYHU WKH UHVSRQVH WR WKH ZDUQLQJ IXQFWLRQ PXV
behavior.

SDUDPHWHU /; LV XVHG WR DGMXVW WKH EHKDYLRU DIWH!
3:bUQLQJ ( VWRS (UURU 6DIH 6ZLWFK 2% WULJJHUV DQ LP|
JHUR VSHHG 2QFH JHUR VSHHG LV UHDFKHG WKH LQSXW U]
ARZ RI HQHUJ\ LQWR WKH '& EXV DQG XOWLPDWHO\ WR WKH

7KH VHFRQG RSWLRQ LV D YDOXH RI 3:DUQLQJ :DLW IRU |
case, the run continues as normal with the elevator control decelerating the car to the

ARRU 2QFH DW WKH ARRU ZKHQ WKH FRQWUROOHU-VZLWF]I
WRPDWLFDOO\ VZLWFK R WKH LQSXW UHFWL¢{HU EUHDNLQ
ultimately to the braking resistor.

LWK ERWK DGMXVWPHQWY WKH HUURU FRGHV LQGLFDWLQJ
2))" 3(UURU *75 2&° DQG 3(UURU *75 DOZD\V 21° ZLOO EI
and DG92.

WKH FRQWURO ERDUG ZLOO VKXW Ri DIWHU WKH VDIt
with an external 24Vdc supply, the control stage will remain active, allowing the

elevator control to continue communication with the drive. The 24 Vdc supply is
recommended as it allows the user to copy all the parameters into the operator

which can then be used to load them into a replacement drive.

NOTICE Risk of damage to the braking resistor!

y Once this type of failure occurs, the only solution is to replace the drive with
a new one. However, prior to replacement, all connections and the brake
resistor itself shall be checked. Loose connections and/or a shorted brake
resistor can result in damage of the braking transistor. Therefore perform a
thorough check everything before replacing the drive.

n If the control stage of the drive is not supplied from an external 24 Vdc supply,
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ACCESSORIES

5.4 Accessories

5.4.1 Filters and chokes

NOTICE

A line choke with minimum 3% impedance is recommended for all 230 V
inverters 15kW / 20hp and greater. A line choke with minimum 3% imped-
ance is recommended for all 480V inverters 30kW / 40hp and greater!

y Alternately, an isolation transformer installed between the main line and the
elevator drive will satisfy the same requirement.

y The line choke (or transformer) is used to prevent nuisance errors and
damage caused by voltage spikes. Additionally, the use of a line choke will
double the operational lifetime of the DC bus capacitors in the unit. At the
same time, the choke will reduce the harmonic distortion of the line current

IURP YHU\ KLJK YDOXHV RI 7+L' WR DURXQG 7+

y If lower values of line current distortion are required, contact KEB regarding
DQ DSSOLFDEOH KDUPRQLF ¢OWHU :LWK VXFK D GHYLF
KDUPRQLF GLVWRUWLRQ EHORZ 7+L"

y 7KH (0, ¢OWHUVY EHORZ DUH UHTXLUHG IRU (1 FRGH FR
7KH ¢OWHUY OLPLW WKH FRQGXFWHG LQWHUIHUHQFH E
EN12015 and EN12016.

Voltage Drive Controller EMI Filters Line choke Line Choke
Class Size 50Hz / 4% Uk 60Hz / 3% Uk
930 V 18 22E6T60-3000 1821B03-1000 1871B03-1012

19 22E6T60-3000 1971B03-1000 1971B03-1012

Table 41: Filters and

chokes 230 V devices

Voltage Drive Cpntroller EMI Filters Line choke Line Choke 60Hz /
Class Size 50Hz / 4% Uk 3% Uk
400V 21 22E6T60-3000 2171B04-1000 2171B05-1012

22 22E6T60-3000 2271B04-1000 2271B05-1012
Table 42: Filters and chokes 400 V devices

n 7KH VSHFL¢HG ¢OWHUV DQG FKRNHV DUH GHVLJQHG IRU

5.4.2 Seal for IP54-ready devices

Name

Material number

Seal IP54

60F6T45-0004

Table 43: Seal for IP54-ready devices
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543 )HUULWH FRUH FRPPRQ PRGH ¢(OWHU

A ferrite core is supplied together with the elevator drive. This ferrite works as a

FRPPRQ PRGH (OWHU ,W LV WR EH LQVWDOOHG QHDU WKH
across the three motor phases. The material number of the ferrite core is 0090390-

5241.

This ferrite core can also be used to reduce bearing currents in the connected AC

motor. Bearing currents are caused by capacitive coupling between the stator and the

rotor and then the subsequent connection through the bearings to ground. The pulse

width modulated (PWM) output of the drive interacts with the capacitive coupling caus-

LQJ OHDNDJH FXUUHQW WR ARZ IURP WKH URWRU WKURXJK
frame.

7KLV IHUULWH FRUH FDQ EH XVHG WR FRPEDW WKH ARZ RI
WKH PDJQLWXGH RI FXUUHQW ARZLQJ WKRXJK WKH EHDULQ

When additional protection against bearing leakage current is required, it is recom-
mended to install three additional ferrite cores in addition to the one already provided.

Figure 36: Ferrite core
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5.4.4 DVIDT Chokes

Three sizes are available for motors with ratings up to 100 amps. All chokes are de-
signed for use up to 550 VAC. The material numbers and current denominations are

listed below.
V'\gﬁ;rése Inverter Size Material Number Rated Current*
230V 18, 19 21Z1F04-1005 100A
400V / 480V 21, 22 21Z1F04-1005 100A
Table 44: DV/DT Motor Chokes

W LV EHVW WR VL]H WKH FKRNH EDVHG RQ UDWHG PRWRU F
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6 SHUWL{FDWLRQ

6.1 CE marking

CE-marked F6 elevator drives are in accordance with the regulations developed and
manufactured in accordance with the Low Voltage Directive and EMC Directive. The
harmonized standards of the EN 61800-5-1 and EN 61800-3 series are applied.

n For further information regarding the CE declarations of conformity:

" 6.3 Further information and documentation.

6.2 8/ &6% FHUWL,FDWLRQ

Acceptance according to UL is indicated on the nameplate of
KEB drive converters by the logo shown.

The F6 elevator drive has been investigated under UL 61800-5.

Acceptance according to CSA is indicated on the nameplate of
s P® KEB drive converters by the logo shown.
The F6 elevator drive has been investigated under CSA B44.1/
C us ASME A17.5.

For UL and CSA compliance for use in North American and Canadian markets, the fol-
lowing additional information must be observed:

» Control board rating of relays (30 Vdc/1A)

» Brake resistor ratings and duty cycle: see RATINGS
e Maximum surrounding air temperature 45°C

e Use in a Pollution Degree 2 environment

* Power terminals X1A use 75°C copper conductors only

4 CAUTION During the UL evaluation, only ‘Risk of Electrical Shock’ and ‘Risk of Fire’
aspects were investigated. Functional Safety aspects were not evaluated!

The opening of the branch circuit protective device may be an indication
that a fault current has been interrupted!

y 7TR UHGXFH WKH ULVN Rl ¢UH RU HOHFWULFDO VKRFN
components of the controller should be examined and replaced if damaged.

y Per OSHA 29 CFR 1910.334(b)(2) and NFPA 70E 130.6(M):
After a circuit is de-energized through the opening of a branch circuit
protective device, the circuit may not be re-energized until it has been
determined that the equipment and circuit can be safety energized.
Repetitively re-energizing the circuit by manually reclosing the circuit
breaker or repalcement of fuses is strictly prohibited.

o[
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6.3 Further information and documentation

82

Supplementary manuals, instructions and resources:

KEB America, Inc. North America support:

% www.kebamerica.com/elevator-support

KEB Automation KG Europe document search:

0% www.keb-automation.de/search E

General instructions
» EMC and safety instructions
e« 0DQXDOV IRU DGGLWLRQDO FRQWURO ERDUGY VDIHW\ PRG

Instruction and information for construction and development
e Input fuses in accordance with UL
» Programming manual for control and power unit

e« ORWRU FRQ¢JXUDWRU WR VHOHFW WKH DSSURSULDWH GUL
for parameterizing the drive converter

Approvals and approbations

e Declaration of conformity CE
e 7h9 FHUWL¢,FDWH
e )6 FHUWL¢{FDWLRQ

Others

« COMBIVIS, the software for comfortable parameterization of drive converters via PC
(available per download)

e EPLAN drawings



Appendix
Recommended manufacturer part numbers - Crimp lugs
Max NEC i
Conductor | Conductor Standard | Manufacturer’s Use ‘,N'th .
. Current [A] terminal Connections
AWG mm or Flex Part Number t
75°C Copper ype
L1L2L3
2 35 115 S LCA2-38-Q lor2 + - R
Uuvw
L1L2L3
- - - F LCAX2-38-E lor2 + - R
Uuvw
L1L2L3
1 50 130 S LCA1-38-E lor2 + - R
Uuvw
L1L2L3
- - - F LCAX1-38-X lor2 + - R
uvw
L1L2L3
1/0 55 150 S LCA1/0-38-X lor2 + - R
Uuvw
L1L2L3
- - - F LCAX1/0-38-X 1
Uuvw
L1L2L3
2/0 70 175 S LCA2/0-38-X 1
Uuvw
L1L2L3
- - - F LCAX2/0-38-X 1
Uuvw
L1L2L3
3/0 95 200 S LCA3/0-38-X Y 1
uvw
Table 45: F6-6 recommended Panduit crimp lugs

» 7KH EDUUHO OHQJWK LV WRR ORQJ DV D UHVXOW WKH ,3 UDWLQJ LV
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Max NEC i
Conductor | Conductor Standard | Manufacturer’s Use \_N'th .
2 Current [A] terminal Connections
AWG mm or Flex Part Number t
75°C Copper ype
L1L2L3
2 35 115 S 54143-TB lor2 + - R
uvw
L1L2L3
- - - F 54148-TB lor2 + - R
uvw
L1L2L3
1 50 130 S 54148-TB lor2 +-R
uvw
L1L2L3
- - - F 54109-TB lor2 +-R
uvw
L1L2L3
1/0 55 150 S 54109-TB lor2 +-R
uvw
L1L2L3
- - - F 54110-TB 1
uvw
L1L2L3
2/0 70 175 S 54110-TB 1
uvw
L1L2L3
- - - F 54111-TB Y 1
uvw
L1L2L3
3/0 95 200 S 54111-TB Y 1
uvw
Table 46: F6-6 recommended Thomas & Betts crimp lugs

» 7KH EDUUHO OHQJWK LV WRR ORQJ DV D UHVXOW WKH ,3 UDWLQJ LV Q
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REVISION HISTORY E .

7 Revision history

Version |Description Date
00 Preliminary version 07/2024
2°"FLDO UHOHDVH

Updated verbiage and data for accuracy throughout.

01 * Added CSAA, ASME and NFPA standards. 06/2025
e« 8SGDWHG ) QDPHSODWH JUDSKLF ZLWK QHZ FHUWL{FDWLRQ
* Added order number table.
» Removed temperature sensor monitor circuit and brake transistor monitor diagrams.

02 » Updated device data tables and graphs. 05/2026

» Updated nameplate label graphic.
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Austria |KEB Automation GmbH

RitzstraBe 8 4614 Marchtrenk Austria

Tel: +43 7243 53586-0 Fax: +43 7243 53586-21
E-Mail: info@keb.at Internet: www.keb.at

Benelux |KEB Automation KG

Bd Paapsemlaan 20 1070 Anderlecht Belgium
Tel: +32 2 447 8580

E-Mail: info.benelux@keb.de Internet: www.keb.de

Brazil |KEB South America - Regional Manager
Rua Dr. Omar Pacheco Souza Riberio, 70

CEP 13569-430 Portal do Sol, Sao Carlos Brazil
Tel: +55 16 31161294 E-Mail: roberto.arias@keb.de

Czech Republic | KEB Automation GmbH
Videnska 188/119d 61900 Brno Czech Republic
Tel: +420 544 212 008

E-Mail: info@keb.cz Internet: www.keb.cz

France |Société Francaise KEB SASU

Z.1. de la Croix St. Nicolas 14, rue Gustave Eiffel
94510 La Queue en Brie France

Tel: +33 149620101 Fax: +33 145767495
E-Mail: info@keb.fr  Internet: www.keb.fr

Germany |Geared Motors

KEB Antriebstechnik GmbH

Wildbacher StraRe 5 08289 Schneeberg Germany
Telefon +49 3772 67-0 Telefax +49 3772 67-281
Internet: www.keb-drive.de E-Mail: info@keb-drive.de

Italy |KEB Italia S.r.I. Unipersonale

Via Newton, 2 20019 Settimo Milanese (Milano) lItalia
Tel: +39 02 3353531 Fax: +39 02 33500790

E-Mail: info@keb.it Internet: www.keb.it

Japan |KEB Japan Ltd.

41-1-601 Kanda, Higashimatsushitacho, Chiyoda Ward
Tokyo 101 - 0042 Japan

Tel: +81 3 3525-7351 Fax: +81 3 3525-7352

E-Mail: info@keb.jp Internet: www.keb.jp

P. R. China |KEB Power Transmission Technology (Shanghai) Co. Ltd.
No. 435 QianPu Road Chedun Town Songjiang District

201611 Shanghai P.R. China

Tel: +86 21 37746688 Fax: +86 21 37746600

E-Mail: info@keb.cn  Internet; www.keb.cn

Poland | KEB Automation KG
Tel: +48 60407727
E-Mail: roman.trinczek@keb.de Internet: www.keb.de

Republic of Korea |KEB Automation KG

Deoksan-Besttel 1132 ho  Sangnam-ro 37

Seongsan-gu Changwon-si  Gyeongsangnam-do Republic of Korea
Tel: +82 55 601 5505 Fax: +82 55 601 5506

E-Mail: jaeok.kim@keb.de Internet: www.keb.de

Spain |KEB Automation KG

¢ / Mitjer, Nave 8 - Pol. Ind. LA MASIA

08798 Sant Cugat Sesgarrigues (Barcelona) Spain

Tel: +34 93 8970268 Fax: +34 93 8992035 E-Mail: vb.espana@keb.de

Switzerland |KEB Automation AG

:LW]JEHUJVWUDVVH 3IDHI¢NRQ =+ 6ZLW]HU
Tel: +41 43 2886060 Fax: +41 43 2886088

E-Mail: info@keb.ch Internet; www.keb.ch

United Kingdom |KEB (UK) Ltd.

5 Morris Close  Park Farm Indusrial Estate
Wellingborough, Northants, NN8 6 XF  United Kingdom
Tel: +44 1933 402220 Fax: +44 1933 400724

E-Mail: info@keb.co.uk Internet: www.keb.co.uk

United States |KEB America, Inc

5100 Valley Industrial Blvd. South

Shakopee, MN 55379  United States

Tel: +1 952 2241400 Fax: +1 952 2241499

E-Mail: info@kebamerica.com Internet: www.kebamerica.com

@ MORE KEB PARTNERS WORLDWIDE:

www.keb-automation.com/ contact




Automation with Drive www.kebamerica.com

KEB America, Inc. 500 Industrial Blvd. S.  Shakopee, MN 55379  Tel. +1 952 224 1400 E-Mail: info@kebamerica.com
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