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1. General information

1.1. Read first, then start

A WARNING!

Read this documentation thoroughly before carrying out ih&tallation and commissioning.

C Pleasebserve the safety instructions!

Information and tools with regard to tiemotronproducts can be found on
the Internet:

http://www.Emotron.comd Download
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2. Safety instructions

2.1. Basic safety measures

Disregardinghe following basic safety measures may lead to severe personal injury and
damage to material assets!

The product

must only be used afirected.

must never be commissioned if they display signs of damage.
must never be technicaliypodified.

must never be eammissioned if they are not fulipounted.

must never be operated without requiredvers.

Connect/disconnect all pluggable terminals only in deenergised condition. Only remove
the product from the installation in the deenergised state.

€ € € ¢

€

Insulation resistace tests between 2¥ control potential and PBccording to EN
cmynnbpbmI GKS YIFIEAYdzy (Said @2t 43S Ydzad y2iG( SEOSSR wmwm

Observe all specifications of the corresponding documentadigoplied. This is the
precondtion for safe and troubldree operation and for obtaining the product features
specifed.

The procedural notes and circuit details described in this document are only proposals. It
is up to the user to check whether they can be adapted to the particular applicatigss.
D&Adoes not take any responsibility for the suitability of the proges$ and circuit
proposals desdoied.

The product must only be used by qualified personnel. IEC 60364 or CENELEC HD 384
define the skills of these persons:

w They are familiar with installing, mounting, commissioning, and operating the product.
w They have theorresponding qualifications for theirork.

w They know and can apply all regulations for the prevention of accidents, directives, and
laws applicable at the place oée.

Please observe the specific notes in the other chapters!

Notes used:

A DANGER!

This nae refers to an imminent danger which, if not avoided, may result in death or serious injury.
/A WARNING!
This note refers to a danger which, if not avoided, may result in death or serious injury.

/A CAUTION!

This note refers to a danger which, if not avoidedymesult in minor or moderate injury.

NOTICE

This note refers to a danger which, if not avoided, may result in damage to property.
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2.2. Residual hazards

The user must take the residual hazards mentioned into consideration in the risk
assessment for his/her ncaine/system.

If the above is disregarded, this can lead to severe injuries to persons and damage to
material assets!

Product

Observe the warning labels on the product!
Icon Description

Electrostatic sensitive devices:

Beforeworking on the product, the staff must ensure to be free of electrostatic charge!

Dangerous electrical voltage
Before working on the product, check if no voltage is applied to the power terminals!

After mains disconnection, thpower terminals carry the hazardous electrical voltage given on the product!

High leakage current:

/' P NNE 2dzi FAESR AyadlttlriArzy FyR t9 O2yySOiGAazy Ay 02V

Hot surface:

BB Bk

Use personal protective equipment or wait until devices have cooled down!

Motor

If there is a short circuit of two peer transistors, a residual movement of up to
180°/number of pole pairs can occur at the motor! (Fgrale motor: residual movement
max. 180°/2 = 90°).

2.3. Application as directed

w The product must only be operated under the operating conditions prescribtdsin
documentation.

w Theproductmeetsthe protectionrequirementsof 2014/35/EULowVoltageDirective.

w The product is not a machine in terms of 2006/42/EC: MachiDagctive.

w Commissioning or starting the operation as directed of a machine with théugetdas
not permitted until it has been ensured that the machine meets the regulations of the
EMiredive 2006/42/EC: Machinery Directive; observeENH nn b m @

w Commissioning or starting the operation as directed is only allowed when there is
compliance wih the EMC Directiv2014/30/EU.

w¢KS KFENY2yAaSR adl yRI NRinerierscmy nnbpbm A& dzaSR F2N GKS
w The product is not a household appliance, but is only designed as component for
commecial or professional useinterms of ENMn nnbob H @

w Theproductcanbe usedaccordingo the technicaldataif drive systemshaveto
comply with categories accordingto ENMy nnb o @

In residential areas, the product may cause EMC interferences. The operator is
responsible for taking interference suppression measures.

16 01-639501R2, CG Drives & Automation



3. Mechanrcal installation

3.1. Dimensions
0.25 kW ... 0.37 kW

The dimensions in mm applg:

0.25kW | DSV1®31P7

0.37 kW | DSV183-2P4 DSV3&%0-1P 3
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0.55 kW ... 0.75 kW

The dimensions in mm applg:

0.55 kW | DSV183-3P2 DSV3%40-1P8
0.75 kW | DSV183-4pP2 DSV3%0-2P4
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1.1 kW ... 2.2 kW

The dimensions in mm applg:

1.1 kW DSV183-6P0 DSV3#40-3P2

1.5 kW DSV183-7P0 DSV3#40-3P9

2.2 kw DSV183-9P6 DSV3#40-5P6
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3 kW ... 5.5 kW

The dimensions in mm applg:

3 kw DSV3%0-7P3
4 kW DSV3%0-9P5
5.5 kW DS/3540-013
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7.5kW ... 11 kW

The dimensions in mm applg:

7.5 kW

DSV3%0-016

11 kw

DSV3%0-023
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15 kW ... 22 kW

The dimensions in mm applg:

15 kW DSV3%0-032
18.5 kW DSV350-040

22 kW DSV3%40-047
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4. Electrcal installation

4.1. Important notes

A DANGER!

Dargerous electrtal voltage

Possibleconsequence: dath or svere injuries

O Allwork on the iverter must only becarried out in the deenmgisedstate.

O After switching offthe mainsvoltage, wait for at least 3 minutes tefore you start working.

CG Drives & Automiain, 0:639501R2
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4.2. Mains connection

4.2.1. 1-phase mains connection 230/240 ¥Heavy Duty

4.2.1.1. Connection plan

The connectiomlan isvalid for the Emotron DSV1Bverters.

I e EE— L1—— L1
E 3/N/PE ::g 3/N/PE L2 2/N/PE
N AC AD0O WV N AC 208V ... 240V N AC 208V ... 240V
PE PE PE
F1 F1
r (] 111l il
F2 F3
\ 1/N/PE Vol 2/PE [ 2/PE
1 =
Q | AC 170V ... 264V ai i \ AC 170V .. 264V al |'|_I|', AC 170V .. 264V
45 Hz ... 85 Hz | | 45 Hz ... 65 Hz | 45 Hz ... 65 Hz
" — - :
L §j _:L:- el Ej E
x| 9 =< | 3
& & G G
CANopen Modbus RTU PROFIBUS EtherCAT PROFINET EtherMet/IP Modbus TCP  POWERLINK
fy = o I;_;,é mILJ.g_:J-m.;[.;j : |.pE:lp:hi:tﬂ:hi:tﬂ:hi:l.ﬂ:hi:tﬂ:hi
1§75 222/ g5°8 gt § iigiziininligigigini gy
- U‘ : | S
| L l o&Dp ELLE CEROE RN CEROE RO
oo #é Z - Z E
T = S =l E
=] o
AC 240V
3a Application 1f0
Standard I/O
:[I'Z-I\-' :[ii!]'\-'
A A ﬁ: 5 L¥)
100 ma -
l—'\_ -
: ) é ﬁ % % %H Zé
——a
» 1 T 1 1 1 1 1 j
b
Goo0e oo ops | boSITIIINITIIlFR A
‘ H ¥‘0|g:§|f2|3|£-9\:|z|n|
i o = = ~ f=1 & Qo Qo a [=] Oy 8w ZEn
S 23S I @ Wo 0 o oo 3 =Z | O 22 6 o9 =
@E:::Eﬁé' REPM|IRFCH Q|§|u|q¢5‘u|q|ﬁ||fﬁ|q|m|w
| | n 1 | 1 | | | 1 1 | | 1 | 1
| L L
a2 i B i £
v 1 | = -
= | == ; %)
o DC 24 ¥ SEW /PELV
[#15.2 _+222W) DI3 DI
t 1
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Fig. 1Wiringexample
S1 Start/Stop

Fx Fuses

Q1 Mainscontactor

- Dashed line sptions
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The connectiomlan isvalid for the nverters Emotron DSV15

Emotron DSV15werters do not lave an ntegrated RFI filtein the AC mains
suppl. In aderto meet the EMCrequirements acordingt2z 9 b cmMmy .
external EMC filteraccordingto IEC EN 60939 nstibe used.

The user md verify that theconf2 NYA G & GAGK 9b cwmy

1] ——— 1——
E 3/N/PE tg * 3/N,/PE
B AC 400V = AC 208V ... 240V
PE PE
] il
.\ 1/N/PE Fi V| 2/PE
(==
Qi AC 170V ... 264V Q | \ AC 170V ... 264V
45 Hz ... 65 Hz | | 45 Hz ... 65 Hz
HESd=0
— ™~
ol Bl
N
CANopen Modbus RTU FROFIBUS EtherCAT PROFINET EtherMet/IP Modbus TCP POWERLINK
D) : — gy e e N e e A Iy
gJ &1 Rzdg Rcdp Az B RRIBGRBIRIERIR
= - [ ] . s x X, X . X, X, X, X, K xX,XxXx. K6 x,Xx.
: Vo D R w H Ny H e [ Ay
| | ui || ] e 6o b an a6
5d0o o JP ¢ : 2 = Z2 E
- = - =
\ Apas ° 0 °
AC 240V
3A Application If/O
Standard I/O
j["qu‘_ jIjﬂ.:]'i-
Pl Fal ﬁ‘? W W
100 mA 2
. - . - . . .
i j
i s ol 1 1 ) i 1 1 1 1 i
© 0000 0 000 %?ﬁy%‘f EETEREEREIEETEEER:
EREN : VA A N O G e A g e ey
w o : N E =] =] GpOg0. O0.0n0O~ZAa
=1 — o ! w (9 0O o -~ 2 = = Bl T ]
= @ = = o o] =]
@ﬁ:}?ﬁﬁ =E P Ea@ai'§|§|5|qq%‘%|q|§||ﬁ|q|m|%
1 | I I I | | | I I | | I | I
. - i 1
T 1T T & 2 |
& | =3
5‘ i-i-- |
= =t & — ~
{ o DC 24 ¥ SE/PELV
2 o i#19.2 _+28EV)
K o)

Fig. 1Wiringexample
S1 Start/Stop

Fx Fuses

Q1 Mainscontactor

Dashed line options
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4.2.1.2. Fusing anderminal data

Fuse dta

Inverter

DSV15231P7

DSV15232P4

DSV15233P2

DSV15234P2

Cable installatiom compliance with

EN 602041

Installationmethod

B2

operation

without mains chée

Fuse

Characteristics

gGgL or gRL

Max. rated curent A

10 ‘ 10

‘ 16

16

Cicuit breaker

Characteristics

B

Max. rated curent A

10 ‘ 10

‘ 16

16

operation

with mains chée

Fuse

Characteristics

gGgL or gRL

Max. rated curent A

10 ‘ 10

‘ 16

16

Cicuit breaker

Characteristics

B

Max. rated curent A

10 ‘ 10

‘ 16

16

Earth-leakage crcuit breaker

1-phase mains connection

X OAtypéAorB

Fuse dta

Inverter

DSV183-6P0
DSV183-7P0
DSV1823-9P6

Cable installatioin compliance with

EN 602041

Installationmethod

B2

operation

without mains ch&e

Fuse

Characteristics

gGgL or gRL

Max. rated curent A

25

Cicuit breaker

Characteristics

B

Max. rated curent A

25

operation

with mains chée

Fuse

Characteristics

gGgL or gRL

Max. rated curent A

25

Crcuit breaker

Characteristics

B

Max. rated curent A

25

Earth-leakage circuit breaker

1-phase mains connection

X OAtypéAorB

26

01-639501R2, CG Drives & Automation




Fuse dta

Inverter

DSV183-1P7 DSV1823-6P0
DSV1823-2P4 DSV183-7P0
DSV1823-3P2 DSV1823-9P6
DSV1823-4P2

Cable installatiom compliance with

US National Electrical Code NFPA 70 /
Canadian Electrical Code C22.1

operation

without mains choke

Fuse

Characteristics

all acc. to UL 248/ Class CC

Max. rated curent

15

’ 30

Cicuit breaker

Characteristics

Max. rated curent

15

30

operation

with mains choke

Fuse

Characteristics

all acc. to UL 248 / &s CC

Max. rated curent

15

‘ 30

Cicuit breaker

Characteristics

Max. rated curent

15

‘ 30

Earth-leakage crcuit breaker

1-phase mains connection

X on Y!IX GaLls ! 2NJ

Mains connection

Inverter

DSV1823-1P7
DSV1823-2P4
DSV1823-3P2
DSV1823-4P2

DSV1823-6P0
DSV183-7P0
DSV1823-9P6

Connection

X100

Connectiortype

pluggable scew terminal

Min. cable crosssection

mm?2

1

Min. cable crosssedion

AWG

18

Max. cable crosssection

mm?2

2.5

Max. cable crosssection

AWG

12

10

Stripping leigth

Stripping leigth

inch

0.32

Tichteningtorque

Nm

0.5

0.7

Tichteningtorque

Ib-in

4.4

6.2

Required tool

0.5x3.0

0.6x3.5
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PE connection

Inverter DSV1823-1P7
DSV1823-2P4
DSV1823-3P2
DSV1523-4P2
DSV1523-6P0
DSV1823-7P0
DSV1523-9P6
Connection PE
Connectiortype PE sew
Min. cable crosssection mm?2 1.5
Min. cable crosssection AWG 14
Max. cable crosssection mm?2 6
Max. cablecrosssection AWG -
Stripping legth mm 10
Stripping legth inch 0.39
Tichteningtorque Nm 2
Tichteningtorque Ib-in 18
Required tool TORX TX20
Motor connection
Inverter DSV1823-1P7
DSV1823-2P4
DSV1523-3P2
DSV1823-4P2
DSV1523-6P0
SV1523-7R0
DSV1523-9P6
Connection X105
Connectiortype pluggable scew terminal
Min. cable crosssection mm?2 1
Min. cable crosssection AWG 18
Max. cable crosssection mm?2 2.5
Max. cable crosssection AWG 12
Stripping leigth mm 8
Stripping leigth inch 0.32
Tichteningtorque Nm 0.5
Tichteningtorque Ib-in 4.4
Required tool 0.5x3.0
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4.2.2. 3-phase mains connection 400 MHeavy Duty

4.2.2.1. Connection plan

The connectiomplan isvalid for the inverters Emotron DSV35
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Fig. 4Wiringexample
S1 Start/Stop

Fx Fues

Q1 Mainscontactor

- Dashed line sptions

CG Drives & Automiain, 0:639501R2 29




4.2.2.2. Fusing and terminal data

Fuse dta

Inverter

DSV3#40-1P3
DSV3%40-1P8
DSV3%40-2P4

DSV3#40-3P2
DSV3840-3P9
DSV3%40-5P6

DSV3#40-7P3
DSV3840-9P5
DSV3#40-013

DSV3%40-016
DSV3#40-023

Cable installatinin compliance with

EN 602041

Installationmethod

B2

operation

without mains chée

Fuse

Characteristics

gGgL or gRL

Max. rated curent

10 ‘

16

’ 25

‘ 32

Cicuit breaker

Characteristics

B

Max. rated curent

10 ‘

16

’ 25

‘ 32

operation

with mains chde

Fuse

Characteristics

gGgL or gRL

Max. rated curent

10 ‘

16

‘ 25

‘ 32

Cicuit breaker

Characteristics

Max. rated curent

10 ‘

16

‘ 25

‘ 32

Earth-leakage crcuit breaker

3-phase mains connection

OA type B

0 /AJtyperB

Fuse dita

Inverter

DSV3840-032
DSV3840-040

DSV3%40-047

Cable installatioin compliance with

EN 602041

Installationmethod

B2

operation

without mains chée

Fuse

Characteristics

gGgL or gRL

Max. rated curent

63

Crcuit breaker

Characteristics

Max. rated curent

63

operation

with mains chée

Fuse

Characteristics

gGgL or gRL

Max. rated curent

63 ‘

63

Cicuit breaker

Characteristics

Max. rated curent

63 ’

63

Earth-leakage cicuit breaker

3-phase mains connection

X

0 JAJtyperB
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Fuse dta

Inverter

DSV3#%40-1P3 DSV3%40-7P3 DSV3840-016 DSV3%40-023
DSV3%40-1P8 DSV3#40-9P5

DSV3#40-2P4 DSV3%40-013

DSV3840-3P2

DSV3#40-3P9

DSV3840-5P6

Cable installatiom compliance with

US NationaElectrcal Code NFA 70 / Canadian Eleatal Code C22.1

operation

without mains ch&e

Fuse

Characteristics

all accto UL 248/ Class CC

all accto UL 248/ ClaskT, R

Max. rated curent

15 ‘ 25

40 ‘ 40

Crcuit breaker

Characteristics

Max. rated curent

35 ‘ -

operation

with mains chée

Fuse

Characteristics

all accto UL 248/ Class CC

all accto UL 248/ ClaskT, R

Max. rated curent

15 ‘ 25

40 ‘ 40

Crcuit breaker

Characteristics

Max. rated curent

35 ‘ -

Earth-leakage circuit breaker

3-phase mains connection

X OM typé B \ »g

0 /AJtyperB

Fuse dta

Inverter

DSV3540-032
DSV3540-040 DSV3840-047

Cable installatiom compliance with

US NationaElectrcal Code NFA 70 / Canadian
Electrcal Code C22.1

operation

without mains chée

Fuse

Characteristics

all accto UL 248/ Class -
JTR

Max. rated curent

70 -

Cicuit breaker

Characteristics

Max. rated curent

operation

with mains chée

Fuse

Characteristics

allaccto UL 248 /CesJ T, R

Max. rated curent

70 70

Crcuit breaker

Characteristics

Max. rated curent

Earth-leakage circuit breaker

3-phase mains connection

X 0 JAJtyperB
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Mains connection

Inverter DSV3540-1P3 DSV3540-7P3 DSV3540-016 DSV3%40-032
DSV3540-1P8 DSV3540-9P5 DSV3540-023 DSV3540-040
DSV3540-2P4 DSV38240-013 DSV3540-047
DSV3540-3P2
DSV3540-3P9
DSV3540-5P6
Connection X100
Connetiontype pluggable scew Seew terminal
terminal
Min. cable crosssection mm?2 1 1.5
Min. cable crosssection AWG 18 16
Max. cable crosssection mm?2 2.5 6 16 35
Max. cable crosssection AWG 12 10 6 2
Stripping legth mm 8 9 11 18
Stripping legth inch 0.32 0.35 0.43 0.7
Tichteningtorque Nm 0.5 1.2 3.8
Tichteningtorque Ib-in 4.4 11 34
Required tool 0.5x3.0 0.6 x3.5 0.8x4.0 0.8x5.5
PE connection
Inverter DSV3540-1P3 DSV3540-016 DSV3%40-032
DSV3540-1P8 DSV3840-023 DSV3%40-040
DSV3540-2P4 DSV3540-047
DSV3540-3P2
DSV3540-3P9
DSV3540-5P6
DSV3540-7P3
DSV3540-9P5
DSV3%40-013
Connection PE
Connectiortype PE seew
Min. cable crosssection mm2 15 25 ’ 4
Min. cable crosssection AWG 14 12
Max. cable crosssection mm?2 6 16 ’ 25
Max. cable crosssection AWG -
Stripping leigth mm 10 11 16
Stripping leigth inch 0.39 0.43 0.63
Tichteningtorque Nm 2 3.4 4
Tichteningtorque Ib-in 18 30 35
Required tool TORX TX20 Pz2
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Motor connection
Inverter DSV3%40-1P3 DSV3%40-7P3 DSV3540-016 DSV3%40-032
DSV3540-1P8 DSV3540-9P5 DSV3540-023 DSV3540-040
DSV3540-2P4 DSV3540-013 DSV3540-047
DSV3540-3P2
DSV3540-3P9
DSV3540-5P6
Connection X105
Connectiortype pluggable scew terminal Scew terminal
Min. cable crosssection mm?2 1 1.5
Min. cable crosssection AWG 18 16
Max. cable crosssection mm2 2.5 6 16 35
Max. cable crosssection AWG 12 10 6 2
Stripping leigth mm 8 9 11 18
Stripping legth inch 0.32 0.35 0.43 0.7
Tichteningtorque Nm 0.5 1.2 3.8
Tichteningtorque Ib-in 4.4 11 34
Required tool 0.5x3.0 0.6x3.5 0.8x4.0 0.8x5.5
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4.2.3.

4.2.3.1. Connection plan

3-phase mains connectiod00 V 'Normal duty”

See chpter "3-phase mains connectiofD0 VHeavy Duty.

4.2.3.2. Fusing and terminal data

Fuse dta

Inverter

DSV3%40-7P3
DSV3#40-9P5
DSV3840-013

DSV3#%40-016

DSV3840-023

DSV3840-032

Cable installatiom compliance with

EN 602041

Installationmethod

B2

operation

without mains chée

without mains ch&e

Fuse

Characteristics

gG@gL or gRL

gGgL or gRL

Max. rated curent A

25 ‘

63

Crcuit breaker

Characteristics

B

Max. rated curent A

25 ‘

32

63

operation

with mains chée

Fuse

Characteristics

gGgL or gRL

Max. rated curent A

25 ‘

32

‘ 32

63

Crcuit breaker

Characteristics

B

Max. rated current A

25 ‘

32

‘ 32

63

Earth-leakage circuit breaker

3-phase mains connection

X 0 /AJtyperB

Fuse dta

Inverter

DSV3840-040
DSV3840-047

Cable installatiom compliance with

EN 602041

Installationmethod

B2

operation

Fuse

Characteristics

Max. rated curent A

Cicuit breaker

Characteristics

Max. rated current A

operation

with mains chée

Fuse

Characteristics

gG@gL or gRL

Max. rated curent A

63

Crcuit breaker

Characteristics

B

Max. rated curent A

63

Earth-leakage circuit breaker

X 0 JAJtyperB

3-phase mains connection

X 0 JAJtypeB
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Fuse dta

Inverter

DSV3#40-7P3
DSV3840-9P5
DSV3%40-013

DSV3840-016

DSV3840-023

DSV3%40-032

Cable installatiomn compliance with

US NationaElectrcal Code NPA 70 / Canadian Eleatal Code C22.1

operation

without mains ché&e

without mains chke

Fuse

Characteristics

all accto UL 248/ Clag all accto UL 248/ Clas
CcC JT R

all accto UL 248 / Clas
JTR

Max. rated curent

25 40

70

Crcuit breaker

Characteristics

Max. rated curent

25 35

operdion

with mains chée

Fuse

Characteristics

all accto UL 248 / Clas
CcC

all accto UL 248/ ClaskT, R

Max. rated curent

25 40 ‘

40

70

Crcuit breaker

Characteristics

Max. rated curent

25 35 ‘

Earth-leakage circuit breaker

3-phase mains connection

X 0 /AJtyperB

Fuse dta

Inverter

DSV3840-040
DSV3840-047

Cable installatiom compliance with

US NationaElectrcal Code NPA 70 / Canadian
Electrcal Code C22.1

operation

Fuse

Characteristics

Max. rated curent

Crcuit breaker

Characteristics

Max. rated curent

operation

with mains chée

Fuse

Characteristics

all accto UL 248/ ClaskT, R

Max. rated curent

70

Crcuit breaker

Characteristics

Max. rated curent

Earth-leakage cicuit breaker

3-phase mains connection

X 0 JAtyperB
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Mains connection

Inverter DSV3%40-7P3 DSV3840-016 DSV3540-032
DSV3&%40-9P5 DSV3840-023 DSV3540-040
DSV3540-013 DSV3540-047
Connection X100
Connectiortype Saew terminal
Min. cable crosssection mm? 15
Min. cable crosssection AWG 16
Max. cable crosssection mmg? 6 16 35
Max. cable crosssection AWG 10 6 2
Stripping legth mm 9 11 18
Stripping leigth inch 0.35 0.43 0.7
Tichteningtorque Nm 0.5 1.2 3.8
Tichteningtorque Ib-in 4.4 11 34
Required tool 0.6 x3.5 0.8x 4.0 0.8x5.5
Motor connection
Inverter DSV3%40-7P3 DSV3%40-016 DSV3540-032
DSV3%40-9P5 DSV3840-023 DSV38540-040
DSV3540-013 DSV3540-047
Connection X105
Connectiortype Saew terminal
Min. cable crosssection mmg? 15
Min. cable crosssection AWG 16
Max. cable crosssection mmg? 6 16 35
Max. cable crosssection AWG
Stripping legth mm 9 11 18
Stripping legth inch 0.35 0.43 0.7
Tighteningtorque Nm 0.5 1.2 3.8
Tighteningtorque Ib-in 4.4 11 34
Required tool 0.6 x3.5 0.8x4.0 0.8x5.5
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4.2.4.

4.2.4.1. Connection plan

3-phase mains connection 480 MHeavy Duty

The connectiomplan isvalid for the inverters Emotron DSV35

L1 *
L2
L3 3/M/PE AC 480V
N
PE
(IRl
#-35 \\ 3/PE
1 1
aly | AC 340V ...52BV
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CaNopen Modbus RTU PROFABUS Ethercar PROFINET  EtherMet/IP Modbus TOP  POWERLINK
LI L — N LA— ) ! e 0 1 L 1 LI 1 [ 1 L 1 1
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g1 dIS8S IR =22 | gdo0igFF2:i g igi8'nig i8gig RN 8§
= - O _§ ::§ ot X XX X ;X! XX x; XX X!
|| al J; _____ S | o D D D D N
b bbb #é 2 - Z
- = - =2
iE:"—'l (=] o
AC 240
3A Application IfO
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Iuw I+1ﬂ'\-’
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Fig.5: Wiringexample

S1 Run/Stop
Fx Fuses
Q1 Mainscontactor

Dashed line sptions
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4.2.4.2. Fusing and terminal data

Fuse data

Inverter

DSV3#40-1P3
DSV3%40-1P8
DSV3%40-2P4

DSV3#40-3P2
DSV3840-3P9
DSV3%40-5P6

DSV3#%40-7P3
DSV3840-9P5
DSV3%40-013

DSV3#%40-016
DSV3%40-023

Cable installatiom compliance with

EN 602041

Installationmethod

B2

operation

without mains chke

Fuse

Characteristics

gGgL or gRL

Max. rated curent

10 ‘ 16 ’ 25

‘ 32

Cicuit breaker

Characteristics

B

Max. rated curent

10 ‘ 16 ’ 25

‘ 32

operation

with mains chée

Fuse

Characteristics

gGgL or gRL

Max. rated curent

10 ‘ 16 ‘ 25

‘ 32

Cicuit breaker

Characteristics

Max. rated curent

10 ‘ 16 ‘ 25

‘ 32

Earth-leakage crcuit breaker

3-phase mains connection

X oA type B \ X

0 JAJtyperB

Fuse dita

Inverter

DSV3840-032
DSV3840-040
DSV3840-047

Cable installatiom compliance with

EN 602041

Installationmethod

B2

operation without mains chée
Fuse
Characteristics gGgL or gRL
Max. rated curent 63
Crcuit breaker
Characteristics B
Max. rated curent 63

operation with mains chée
Fuse
Characteristics gG@gL or gRL
Max. rated curent 63
Circuit breaker
Characteristics B
Max. rated curent 63
Earth-leakage circuit breaker
3-phase mains connection X 0 JAJtyperB
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Fuse dta

Inverter

DSV3#%40-1P3 DSV3840-7P3
DSV3%40-1P8 DSV3#%40-9P5
DSV3#40-2P4 DSV3840-013
DSV3%40-3P2
DSV3#%40-3P9
DSV3%40-5P6

DSV3840-016 DSV3840-023

Cable installatiom compliance with

US NationaElectrcal CodeNFAPA 70 / Canadian Eleatal Code C22.1

operation

without mains chée

Fuse

Characteristics

all accto UL 248/ Class CC

all accto UL 248/ ClaskT, R

Max. rated curent

15 ‘ 25

40 ‘ 40

Crcuit breaker

Characteristics

Max. rated curent

35 ‘ -

operation

with mains chée

Fuse

Characteristics

all accto UL 248/ Class CC

all accto UL 248/ ClaskT, R

Max. rated curent

15 ‘ 25

40 ‘ 40

Crcuit breaker

Characteristics

Max. rated curent

35 ‘ -

Earth-leakage circuit breaker

3-phase mains connection

X O typé B \

X 0 JAJtyperB

Fuse dta

Inverter

DSV3%40-032
DSV38%40-040
DSV3%40-047

Cable installatioin compliance with

US NationaElectrcal Code NPA 70 / Canadian
Electrcal Code C22.1

operation

without mains chée

Fuse

Characteristics

all accto UL 248/ ClaskT, R

Max. rated curent

70

Cicuit breaker

Characteristics

Max. rated curent

operation

with mains chée

Fuse

Characteristics

all accto UL 248/ ClaskT, R

Max. rated curent

70

Crcuit breaker

Characteristics

Max. rated curent

Earth-leakage circuit breaker

3-phase mains connection

X 0 JAJtyperB
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Mains connection

Inverter DSV3540-1P3 DSV3540-7P3 DSV3840-016 DSV3%40-032
DSV3540-1P8 DSV3540-9P5 DSV3840-023 DSV3540-040
DSV3540-2P4 DSV3840-013 DSV3540-047
DSV3540-3P2
DSV3540-3P9
DSV3540-5P6
Connection X100
Conrectiontype pluggable scew Seew terminal
terminal
Min. cable crosssection mm?2 1 15
Min. cable crosssection AWG 18 16
Max. cable crosssection mm?2 2.5 6 16 35
Max. cable crosssection AWG 12 10 6 2
Stripping legth mm 8 9 11 18
Stripping legth inch 0.32 0.35 0.43 0.7
Tichteningtorque Nm 0.5 1.2 3.8
Tichteningtorque Ib-in 4.4 11 34
Required tool 0.5x3.0 0.6 x 3.5 0.8x4.0 0.8x5.5
PE connection
Inverter DSV3540-1P3 DSV3540-016 DSV3%40-032
DSV3540-1P8 DSV3840-023 DSV3540-040
DSV3540-2P4 DSV3=240-047
DSV3540-3P2
DSV3540-3P9
DSV3540-5P6
DSV3540-7P3
DSV3540-9P5
DSV3%40-013
Connection PE
Connectiortype PE seew
Min. cable crosssection mm?2 15 25 4
Min. cable crosssection AWG 14 12
Max. cable crosssection mm?2 6 16 25
Max. cable crosssection AWG 10 6 2
Stripping leigth mm 10 11 16
Stripping legth inch 0.39 0.43 0.63
Tichteningtorque Nm 2 34 4
Tichteningtorque Ib-in 18 30 35
Required tool TORX TX20 Pz2
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Motor connection

Inverter DSV3540-1P3 DSV3%40-7P3 DSV3840-016 DSV3240-032
DSV3540-1P8 DSV3%40-9P5 DSV3%40-023 DSV3%40-040
DSV3540-2P4 DSV3%40-013 DSV3240-047
DSV3540-3P2
DSV3540-3P9
DSV3540-5P6
Connection X105
Connectiortype pluggable scew Saew terminal
terminal
Min. cable cros-section mm?2 1 15
Min. cable crosssection AWG 18 16
Max. cable crosssection mm?2 2.5 6 16 35
Max. cable crosssection AWG
Stripping legth mm 8 9 11 18
Stripping legth inch 0.32 0.35 0.43 0.7
Tichteningtorque Nm 0.5 1.2 3.8
Tighteningtorque Ib-in 4.4 11 34
Required tool 0.5x3.0 0.6 x 3.5 0.8x4.0 0.8x5.5
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4.2.5.

4.2.5.1. Connection plan

3-phase mains connection 480"\Wormal Duty"

See chpter "3-phase mains connectio#80 V/ Heavy Duty.

4.2.5.2. Fusing and terminal data

Fuse dta

Inverter

DSV3840-7P3
DSV3#%40-9P5
DSV3%40-013

DSV3#%40-016

DSV3840-023

DSV3840-032

Cable installatiom compliance with

EN 602041

Installationmethod

B2

operation

without mains ch&e

without mains ch&e

Fuse

Characteristics

gG@gL or gRL

gGgL or gRL

Max. rated curent A

25 ‘ 32

63

Crcuit breaker

Characteristics

B

Max. rated curent A

25 ‘ 32

63

operation

witl

h mains ch&e

Fuse

Characteristics

gG@gL or gRL

Max. rated curent A

25 ‘ 32

‘ 32

63

Crcuit breaker

Characteristics

B

Max. rated current A

25 ‘ 32

‘ 32

63

Earth-leakage circuit breaker

3-phase mains connection

x

0 JAJtyperB

Fuse dta

Inverter

DSV3840-040
DSV38%40-047

Cable installatioi compliance with

EN 602041

Installationmethod

B2

operation

Fuse

Characteristics

Max. rated curent A

Cicuit breaker

Characteristics

Max. rated curent A

operation

with mains chée

Fuse

Characteristics

gG@gL or gRL

Max. rated curent A

63

Crcuit breaker

Characteristics

Max. rated curent A

63

Earth-leakage cicuit breaker

3-phase mains connection

X 0 JAJtyperB
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Fusedata

Inverter

DSV3#40-7P3
DSV3840-9P5
DSV3%40-013

DSV3%40-016

DSV3%40-023

DSV3%40-032

Cable installatiomn compliance with

US NationaElectrcal Code NPA 70 / Canadian Eleatal Code C22.1

operation

without mains ché&e

without mains chée

Fuse

Characteristics

all accto UL 248/ all accto UL 248/
Clas<C Classl T, R

all accto UL 248/
Classl T, R

Max. rated curent

25 40

70

Cicuit breaker

Characteristics

Max. rated curent

25 35

operation

with mains chde

Fuse

Characteristics

all accto UL 248/
ClasCC

all accto UL 248/ ClaskT, R

Max. rated curent

25 40 ‘

40

70

Cicuit breaker

Characteristics

Max. rated curent

25 35 ‘

Earth-leakage crcuit breaker

3-phase maingonnection

X 0 JAJtyperB

Fuse dta

Inverter

DSV3840-040
DSV3840-047

Cable installatioin compliance with

US NationaElectrcal Code NFA 70 / Canadian
Electrcal Code C22.1

operation

Fuse

Characteristics

Max. rated curent

Crcuit breaker

Characteristics

Max. rated curent

operation

with mains chée

Fuse

Characteristics

all accto UL 248/ ClaskT, R

Max. rated curent

70

Cicuit breaker

Characteristics

Max. rated curent

Earth-leakage circuit breaker

3-phase mains connection

X 0 JAtyperB
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Mains connection

Inverter DSV3%40-7P3 DSV3840-016 DSV3%40-032
DSV3%40-9P5 DSV3840-023 DSV3840-040
DSV3%40-013 DSV3540-047
Connection X100
Connectiortype Saew terminal
Min. cable crosssection mm? 15
Min. cable cros-section AWG 16
Max. cable crosssection mm?2 6 16 35
Max. cable crosssection AWG 10 6 2
Stripping legth mm 9 11 18
Stripping legth inch 0.35 0.43 0.7
Tichteningtorque Nm 0.5 1.2 3.8
Tichteningtorque Ib-in 4.4 11 34
Required tool 0.6x3.5 0.8x 4.0 0.8x5.5
PE connection
Inverter DSV3%40-7P3 DSV3%40-016 DSV3840-032
DSV3%40-9P5 DSV3840-023 DSV3%40-040
DSV3%40-013 DSV3540-047
Connection PE
Connectiortype PE sew
Min. cable crosssection mmg? 15 25 ‘ 4
Min. cable crosssectimn AWG 14 12
Max. cable crosssection mmg? 6 16 ‘ 25
Max. cable crosssection AWG -
Stripping legth mm 10 11 16
Stripping legth inch 0.39 0.43 0.63
Tighteningtorque Nm 2 34 4
Tighteningtorque Ib-in 18 30 35
Required tool TORX TX20 Pz2
Motor conrection
Inverter DSV3%40-7P3 DSV3840-016 DSV3540-032
DSV3%40-9P5 DSV3840-023 DSV3540-040
DSV3%40-013 DSV3540-047
Connection X105
Connectiortype Saew terminal
Min. cable crosssection mmg? 15
Min. cable crosssection AWG 16
Max. cable cr@ssection mm?2 6 16 35
Max. cable crosssection AWG -
Stripping leigth mm 9 11 18
Stripping leigth inch 0.35 0.43 0.7
Tichteningtorque Nm 0.5 1.2 3.8
Tichteningtorque Ib-in 4.4 11 34
Required tool 0.6x35 0.8x4.0 0.8x55
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4.3. Control connectios

Terminal description Relay output PTC input Catrol terminals
Connection X9 X109 X3
Connectiortype pluggable scew terminal pluggable scew terminal pluggable springerminal
Min. cable crosssection mmg? 0.5 0.5 0.5

Min. cable crosssection AWG 22 22 22

Max. cable crosssection mmg? 15 15 15

Max. cable crosssection AWG 14 14 16
Stripping legth mm 6 6 9
Stripping legth inch 0.24 0.24 0.35
Tichteningtorque Nm 0.2 0.2 -
Tichteningtorque Ib-in 1.8 1.8 -
Required tool 0.4x25 0.4x25 0.4x25
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4.4. Networks

44.1. CANopen
Typical topologies

Line
Al A2 A3 An
120 120 120
R Ry R R
X216 cH | cL | ca | @ X216| cH | cL | o | X216|cH | cL |ca | @ X216| cH | cL |ca |
[ | gy [ [ ]| p———————p [ [ [ | p—p ) ———— | |
[ ! I [ 1 ! [ 33 I
: | : i |
s
Terminal description CANopen
Connection X216
Connectiortype pluggable springerminal
Min. cable crosssection mm?2 0.5
Min. cable crosssection AWG 22
Max. cable crosssection mm?2 25
Max. cable crosssection AWG 12
Stripping leigth mm 10
Stripping leigth inch 0.39
Tichteningtorque Nm -
Tichteningtorque Ib-in -
Required tool 0.4x25

Basic network settings

Use the DIP switch to set the node address and baud rate and tacthe integrated
bus terminating resistor.

a b6 32 16 B 4

R d ¢ b 2 1
ol
N
a/aafafatnlnluaaof
| Baud |

CAN Address

Bus termination Baud rate CAN node address

R d € b a 64 (32 (16 (8 (4 (2 |1

OFF OFF|ON | OFF|ON |20 kbps OFF OFF OFF |OFF OFF |OFF |OFF

Inactive OFF| OFF| ON |ON |50 kbps Value from parameter

ON OFF | OFF | ON | OFF | 125 kbps Node addressexample:

Active OFF | OFF| OFF| ON | 250 kbps OFF ‘OFF ‘ON ’OFF’ON ’ON ’ON
OFF | OFF | OFF | OFF | Value from parameter500 kbp$ Node address =16 + 4+ 2 + 1 =23
OFF|ON | OFF| OFF| 1 Mbps
All other combinations | Value from parameter500 kbp3

Bold print = default setting

¢tKS ySig2N)] Ydzad 06S GSNXYAYLFGSR 6A0K
node.
Set the "R" switch to ON at these nodes.
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4.42. Modbus RTU
Typical topologies

Line
Al A2 A3 An
20 170 120
X216{ 12 | 18 Jcom| @ X216| 12 | 18 Jeom| = X216[ 74 | 18 Jcom] & X216| 7a | 18 |com|
[ [ po——————p | | [ | (= [ [ | ]| p—mmp femmmmmmey | |
[ ! | |1 ! ! |1 33 1
i 1 I : | te ::
1 1. ™ ! I;JI;_J 1™
Terminal description Modbus RTU
Connection X216
Connectiortype pluggable pringterminal
Min. cable crosssection mmg? 0.5
Min. cable crosssection AWG 22
Max. cable crosssection mmg? 25
Max. cable crosssection AWG 12
Stripping legth mm 10
Stripping legth inch 0.39
Tichteningtorque Nm -
Tichteningtorque Ib-in -
Required tool 0.4x25
Basic network settings
Use the DIP switch to set the node address and baud rate and to activate the integrated
bus terminating resistor.
R ¢ b a DEG) 3216 8 4 2 1
o
| Maode | Add ress
Bus termination Baud rate Parity Modbus node address
R € b a 128(64 (32 |16 |8 |4 |2 |1
OFF n.c. | OFF OFF OFF OFF |OFF OFF |OFF |OFF OFF OFF
Inactive Automatic detection Automatic detection Value from parameter
ON ON ON Node addressxample:
Active Value from parameter Value from parameter OFF ‘OFF ‘OFF ‘ON ’OFF’ON ’ON ’ON
Node address =16 + 4 +2 = 23
Node address > 247: value from parame
Bold print = default setting
Thenetworkmu8 6S GSNXYAYLFGSR gAGK | MHA m

node.
Set the "R" switch to ON at these nodes.
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4.4.3. ModbusTCP
Typical topologies

Line Tree
] M
7
H\\
51 52 & 5n W1 SW2| & |SWn
T AT T
M Master
S Slave
SW Switch
Basic network settings
The rotary encoder switch allows ytm set the last byteof the IP address.
345 345
W, 2 T, &
T fH3a s
%16 ®l
Setting Value of lest byte ResultinglP addess
0x00 Value fom paameter Value fom paameter
0x01 ... OXFE Switch position 192.168.124.switch position>
OxFF Default setting 192.168.124.16
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4.44. PROFIBUS
Typical bpologies

Line
M
[Fl
s (Rl %1 [E] s
I

‘ 511 512 & 51n ‘ 521 & @ ‘

" 1 P z -

r T *

M Master X Repeater
S Slave R Activated bus terminatingesistor

Terminal description PROFIBUS
Connection X226
Connectiortype SubD 9p
Min. cable crosssection mm?2 -
Min. cable crosssection AWG -
Max. cable crosssection mm?2 -
Max. cable crosssection AWG -
Stripping leigth mm -
Stripping leigth inch -
Tichteningtorque Nm -
Tichteningtorque Ib-in -
Required tool -

Basic network settings

Use the DIP switch to set the station address. The baud rate is detected aitalyat

B1 32 ¥ B 4 2

1

0

I
ufafulalubats

FROFIBUS  Addres

PROFIBUS station address

64 32 16 8 4 2 1

OFF OFF OFF OFF OFF OFF OFF

Value from parameter

Station addresseexample:

OFF OFF ON OFF ON ON ON

Station address =16 +4+2+1=23
Do not set station address = 126 and station address = 1@&geTstation addresses are invalid.

Bold print = default setting
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The network must be terminated with a resistor at the physically first and last nod
Activate the bus terminating resistor at thesedes in the bus connection plug.
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4.4.5, EtherCAT

Typicd topologies
Line
M
s
| [our n| [ouT IN
M Master
D Slave

Basic network settings

Therotary ercoder switch albwsyou to st an BherCAT identifier.

Lads

L
"y -
G@G
- i
Fyrat

4
,,"\ :\5
=
£

-
L]
- @
)

D;%{
¥16 %1
Setting Identifier
0x00 Value fom paameter
0x01 ... OXFF Switch position
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4.46. PROFINET
Typical topologies

Line Tree

D1 D2 & Dn SW1 SW2 # [SWn
AT AT AT
Ring
C
[
sSwW
ey
Dn R b1
\?L__ ’,/
\ 1=
&
03 D2
C 10 controller SW Switch SCALANCE (MRP capabl
D 1O device R Redundant domain

The rotaryencoder switch has no function.
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4.5. Connection of the safety module
A DANGER!

Automaticrestart if the request of the sfety functionis deactivagd.
Possibleconsequences: Dath or svere injuries

O You must provideexternal meastes acordingt2 9b L { h Moy nedhit the divié AnlyéstaBsyatiecz
confirmation.

Terminal description Safety STO
Connection X1
Connectiortype pluggable springerminal
Min. cable crosssection mm?2 0.5
Min. cable crosssection AWG 22
Max. cable crosssection mm? 15
Max. cable crosssection AWG 16
Stripping leigth mm 9
Stripping leigth inch 0.35
Tichteningtorque Nm -
Tichteningtorque Ib-in -
Required tool 0.4x25
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5.  Commissioning

5.1. Important notes

A WARNING!

Incorrect wiring can cause unexpected states during the commissioning phase. Possible
consequence: death, severe injuries or damage to property

Check the following before switching on the mains voltage:

C Is the wiring complete and correct?

CAre there no short circuits and earth faults?

C Is the motor circuit configuration (star/delta) adapted to the output voltage of the inverter?
C Is the motor connected iphase (direction of rotation)?

C Does the "emergency stop” function of the entire plant oderaorrectly?

/N WARNING!
Incorrect settings during commissioning may cause unexpected and dangerous motor and system movements.
Possible consequence: death, severe injuries or damage to property
C clear hazardous area.

C observe safety instructions and safetgarances.
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5.2. Operating interfaces

Commissioning the inverter requires an operapwpcess interface.

5.2.1. Keypad

The keypad is an easy means for the local operation, parameterisation, and diagnostics of
the inverter.

w The keypad is simply connected to ttiagnostic interface on the front of theverter.

w The keypad can also be connected and removed dopegation. Detailed
information on the keypad can be found in tagpendix:

4 Operate and parameterise the inverter with keypad593
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5.2.2.

Engineering tool »EASY Starter«

The »EASY Starter« is a PC software that is especially designed for the commissioning and
maintenance of the inverter.

Contact Emtyon to receive a link to download the »Emotron EASY Starter« PC
software

Sample screenshot:

o))) -

Type

Address path

55000 om0 e e

i EASY Starter V1.8.06156 - 1550 CAN application 10 50 Hz - Diagnosis-Adapter - My Device

)%&D o

& |

Seftings | Diagnosis | Parameter list | Trend

[Actuating Speed Overview

®

= ]

=@

Basic Setup

ol
& -

| Rated mains voltage [T] 230veff [0 Mirimum frequency [1] oo Hz
Rotation restriction [T] Forward and reverse [1] Maximum frequency [1] 500 Hz
% Defautt frequency setpoint | 1] Analoginput 1[2] Acceleration time 1 [1] 50 s
Start method [T] Nomal [0] Deceleration time 1 [1] 50 s
Start on Power up [1] off [ Quickstop deceleration time  [1] 1.0 s
Stop method [T] Standard Ramp [1]
Fieldbus Setup  Process Controller Setup ~ Adwanced Function & /O Setup
Preset bitD selection |I| Digital input 4 [14]
il =z | 2 (@ Dotor Control Preset bit1 selection |I| Digital input 5 [15]
Mressou: oot Designaion Mo
c:rn;iz;_ m??ica Motor control mode m VFC open loop [6] Inverter enable m TRUE[1]
g“e‘i’\i:?é:s.cﬁptiun: :':gg_aciif_a[;;f;;ﬁlsjgig Motor rated cument m 1.420 A Quick stop m Not connected [0]
Rated speed m 1450 pm Run forwand ({CW) m Mot connected [0]
Rated frequency m 50.0 Hz Run reverse (CCW) m Mot connected [0]
Rated voltage m 230 v Preset 1 m 200 Hz
‘;ﬁ Rated cosine phi m 0.80 Preset 2 m 400 Hz
| Preset 3 m 500 Hz
a»
1 r

G @ EX
4 Controller inhibit set

DC linkcircuitvelz.. 7 O Actusl moter current [F O Actual motor valtage [F O vlvelocity actualva.. 7 O Actual frequency [F O Status words: L402. [F O Error code

E O

0 0.0 0 0
v Al VAC

rpm

0 . 0 Initial [0] No Error [0]
Hz

56 01-639501R2, CG Drives & Automation




5.2.2.1. Generate a connection between inverter andEmotron EASY Starter

For commissioning the inverter with théemotron EASY Startera communication link
with the inverter is required. This can be established in a wired or wireless manner via
WLAN.

Preconditions

w For the wired communication with thiaverter,the USB module and a USB 2.0 cable (A

L

plug on MicreB plug) ar@equired.

w For the wireless communitian with theinverter,the WLAN module is required.
Moreover,the PC on which theBmotron EASY Starteis installed must beireless
enabled.
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Details
The following instructions describe the connection establishment via the USB module.

w Parameteising without motor operation does not require a mains voltage: If you
connect theinverter directly to the PCwithout a hub, TheUSBnterfaceof the PCis
sufficientfor the voltagesupply.

w Instructiondortheconnectiorestablishmentiathe WLANmNodulecanbefoundin
the chapter'Wireless LAN (WLAN) 369

How to establish a communication to the inverter via USB:

Preconditions for commissioning:

w The functional test described in theaunting and switckon instructions has been
complded successfully (without any errors or faults).

w The inverter is ready faperation (mains voltage is switched on).

Accessories required for commissioning:

w USBmodule
w USB 2.0 cable {flug on micrd-plug)
w PC with installed Bmotron EASY Startesoftware

Plug the USB module onto the front of the inverter (interfxd®).

Usea USBcableto connectthe inverterto the PCon which»Emotron EASY Starteis
installed:

Plug the micro B plug of the USB cahle the socket of the USBodule.

Plug the other end into a free USB typadcket of thePC.
Start >Emotron EASY Starter

The "Add devices" dialog is shown.
Selectthe " USB- USB with module 06180-00" connection:
= Add devices (553

(Einmat setactiA ication pathc

e = &

Connection

USB - USB with module 01-6180-00

\!‘) No further adjustments required

7] Close afterinserting Insert ] ( Close

Click thelnsertbutton.

»Emotron RASY Startersearches for connected devices via the communication path
selected. When the connection has been established successfully, the inverter is displayed
in the device list of Bmotron EASY StarterThe inverter parameters can now be

accessed vithe tabs of =motron EASY Starter
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5.3. Parameter setting

As a part of a machine with a speedriable drive system, the inverter must be adapted
to its drive task. The adaptation process of the inverter is carried out by changing
parameters.

Optionally thesgparameters can be accessed by means of the keypa&womotron EASY
Starter. If the inverter is provided with a network option, access can also be effected by a
higherlevel Controllewia the corresponding network.

Certain device commands or settinghish might cause a critical state of the drive
behaviour can only be carried our when the inverter is inhibited.

5.3.1. General notes on parameters

Each parameter features a 46t index as address. Under this address, the parameter is
stored in the object diretory of the inverter.

w Parameterghat belongtogetherfunctionallyare combinedin adataset. These
parameters are additionally provided with arb& subindex.

w The colon is used as a separator between the index and subindex Example:
"0x2540:001"

w Thereare parameterghe settingof whichcanbe changedand (diagnosticparameters
which can only beead.

Parameterisation using the keypad

w All parameters which can be accessed by means of the keypad are provided with a
"Display code", the first digit of theisplay code specifying the group in which the
parameter care found on the&keypad.

w In the documentation, the display code if availablet is specified in brackets behind
the address. Example: "0x2915 (P210.00)".

4 Keypad parameterisation mode 597

Structure of the parameter descriptions in this documentation

w The parameter descriptions in this documentation are structured in table form.

w The representation distinguishes parametarith a setting range, text, selection list,
and bitcoded display.

w The default setting of parameters with a write access feature is shown in bold.

w The display code as well as the short keypad designation of the parameter which is
limited to 16 charactersaret if availablet shown in brackets.
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Example: parameters with a setting range

A Optionalinformationwith regard to the paameter.

Minimumvalue ... flefault setting] ... maximumvalue

Parameter Name /valuerange / [default setting] Info
Index:Subin@éx | Parameter designation Explanation$: notes withregard to the paameter.
(disphy code) (ablbreviated keypad designation)

Example: parameters with a selection list

A Optionalinformationwith regard to the paameter.

Parameter Name /valuerange / [default setting] Info
Index:Subin@x | Parameter designation Explanationg notes withregard to the paameter.
(disphy code) (ablreviated keypad designation) Note: Thecorresponding selectionumber (hee 0, 1, or 2) mst be t.

Othervalues a@e not permissible.

0| Designationof selection0

Optionally:Explanationg notes withregard to the corresponding selec

1| Designatiorof selectionl

tion.
The d&fault selectionis shown irbold.

2| Designatiorof selectior?

Example: parameters with a bitoded display

A Optionalinformationwith regard to the paameter.

Parameter Name /valuerange / [default setting] Info
Index:Subinéx | Parameter designation Explanationg notes withregard to the paameter.
(dispby code) | (abbreviated keypad designation)

Bit 0| Designatiorof bit 0

Optionally:Explanationg notes withregard to the corresponding bit.

Bit 1| Designatiorof bit 1

Bit 2| Designatiorof bit 2

Bit 15| Designatiorof bit 15

Parameter overview lists in this documentation

w Keypad parameter listorthe parameterisatiorusinghe keypadgcontainsalistofall

parametersvhichcanalsobeaccessettymeansfthekeypad]

w Parameter attribute listcontains a list of all inverte

54

r parameters. This list in

particular includesomeinformationthatisrelevantforthereadingandwriting of

parameterssiathe network.] 623
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5.3.2. Basic inverter settings

Check the following basic settings of the inverter and adapt them, if required.

Parameter Name /valuerange / [default setting] Info
0x2540:001 Mains settingsRated mainsvoltage Selectiorof the mainsvoltage for actuatingthe inverter.
(P208.01) (Mains settingsMains voltage)
A Settingcan only be chaged if the nverter is inhibi
ted.
0[230 Veff
1/ 400 Veff
2,480 Veff
3120 Veff
10|230 Veff/reducedU level
0x2838:001 Sart/stop canfiguration:Sart method Belaviour afterstart command.
(P203.01) (Sart/stop confg: Sart method)
A Settingcan only be chaged if the nverter is inhibi
ted.
0| Normal After start command, thestandard ramps ae active.
A Acceleratiortime 1 can be &t in 0x217 (P220.00)
A Deceleratiortime 1 can be &t in 0x2918 (P221.00)
1/ DC lnaking After start command, the "DCilaking" functionis activefor the timeset
in 0x2B84:002 (P704.02)
A4 DC bakingy 437
2| Flyingrestart circuit Afterthe start command, he flyingrestart circuit is active.
The flyingestart functionmakes it possibleo restart a coastingnotor
during operatiorwithout speedfeedback Synctronicity ketween the
inverter and maor iscoordinated so ttat the transitionto the rotating
motor is effectedwithout jerk at the time of connection.
A4 Flyingrestart crcuit 7 481
3| Sart with magnetisation
0x2838:002 Sart/stop configurationSart at power-up Startingperformance aftelswitching on the mainsoltage.
(P203.02) (Sart/stop confg: Sart at powerup)
0| Off No automaticstart afterswitching on mainsoltage. Inadditionto the
inverter enable, aenewed start command is aliaysrequired to start the
motor.
1/ 0n Automaticstart of the mdor afterswitching on the mainsoltage if the
inverter is enabled and start commandexists.
0x2838:003 Sart/stop configurationSop method Behaviour afterthe "Sop" command.
(P203.03) (Sart/stop confg: Sop method)
0| Coasting The maor becomestorqueless ¢oasts down to standstill).
1/ Sandard ramp The maor is brought to a standstilvith deceleratiortime 1 (or decele-
ationtime 2, if activated).
A Deceleratiortime 1 can be st in 0x2918 (P221.00)
A Deceleratiortime 2 can be &t in 0x291A (P223.00)
4 FRequency limits andamp times] 156
2| Quickstop ramp The mdor is lrought to a standstilvith the deceleratiortime set for
the "Quickstop" function.
A Deceleratiortime for quickstop can be &t in 0x291C (P225.00)
A The "quickstop" functioncan also be activateshanualy, for instance
via a didial input. 4 Quickstop 1 159
0x283A Limitationof rotation Optionalrestrictionof the rotatingdirection.
(P304.00) (Limit. rotation)

0| Only clockwise (CW)

The maor can only berotated clockwise (CW). Theahsfer of negative

frequency and PIDepoints to the maor control isprevented.

A This functiortakes effectafter the "Reverse rotationaldirection” func-
tion (0x2631:013 (P400.18)

A Since this functionly prevents negativesetpoints, counter-clod-
wise rotation(CCW) is possible if the teo has been wed for this
rotating direction.

-

Both rotationaldirections

Both directionsof maotor rotationare enabled.

CG Drives & Automiain, 0:639501R2
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Parameter Name /valuerange / [default setting] Info
0x2860:001 Frequencycontrol: Default sstpoint souce Selectiorof the standard setpoint sourcefor operatirgmode "MS:
(P201.01) (Stnd. stpoints: Feq. ®tp. gc.) Velocity mode".

62

A The seleted standad stpoint source is alvays activein the opeat-
ing mode0x6060 (P301.0& "MS:Velocity mode {2]" when no st-
point charge-over to another gtpoint source viacorrespondingtrig-
gers/functionss adive.

4 Setpoint charge-over 1 546

1| Keypad The stpoint is specifiedocally by the keypad.
A Default setting:0x2601:001 (P202.01)
A Usethe and navigatiorkeysto charge thekeypad ®tpoint
(also during runningperation).
2|Analog input 1 The ®tpoint is definedas analog signal via the analog input 1.

4 Analog input 1] 597

w

Analog input 2

The ®tpoint is definedas analog signal via the analog input 2.
4 Analog input 2] 601

»

HTL input (from version 04.00)

The digial inputs DI3 and Dleéan beconfiguredas HTL inputo use an
HTL enoder as stpoint encoder or definethe stpoint as areference
frequency ("pulsertin").

4 HTL inputetpoint souce] 565

5| Network The ®tpoint is definedas pocess dta object via the aetwork.
4 Configumgthe network 1 226
11|Fequency peset 1 For the stpoint selection preset valuescan be paameterised and selec

12

Frequency peset 2

13

Frequency peset 3

14

Frequency peset 4

15

Frequency peset 5

16

Frequency peset 6

17

Frequency peset 7

18

Frequency peset 8

19

Frequency peset 9

20

Frequency peset 10

21

Frequency peset 11

22

Frequency peset 12

23

Frequency peset 13

24

Frequency peset 14

25

Frequercy peset 15

ted.
4  Setpoint source of peset setpoints 1 554

31

Segmet preset 1 (from version 03.00)

32

Segmaet preset 2 (from version 03.00)

33

Segmaet preset 3 (from version 03.00)

34

Segmet preset 4 (from version 03.00)

35

Segmet preset 5 (from version 03.00)

36

Segmet preset 6 (from version 03.00)

37

Segmaet preset 7 (from version 03.00)

38

Segmet preset 8 (from version 03.00)

For the stpoint selectionthe segmeat presets paameterisedfor the
"sequencer” functiorcan be seleted aswell.
4 Sequencer] 504

50

Motor potentiometer

The ®tpoint isgenerated by the "maor potentiometer"function. This
functioncan be used as an alternatigetpoint control which iscontrol-
led via tvo signals: "MOPetpoint up" and "MOP etpoint down".

4 Motor potentiometersetpoint souce (MOP)  ss59

201

Internalvalue (from version 05.00)

202

Internalvalue (from version 05.00)

203

Internalvalue (from version 05.00)

204

Internalvalue (from version 0500)

205

Internalvalue (from version 05.00)

Internalvalues of the manfacturer.
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Parameter Name /valuerange / [default setting] Info

206/ Internalvalue (from version 05.00)

0x2911:001 Frequency stpoint presets: Freset 1 Parameterisable fequency stpoints (presets) for operatingmode "MS:
(P450.01) (Feq. pesets: Feq. reset 1) Velocity mode".

0.0...P0.0 ... 599.0 Hz

0x2911:002 Frequency stpoint presets: Freset 2

(P450.02) (Freq. pesets: Feq. reset 2)

0.0 ... 0.9 ... 599.0 Hz

0x2911:003 Frequency stpoint presets: Rreset 3

(P450.03) (Feq. pesets: Feq. peset 3)

Devicefor 50-Hz mains: 0.0 ..5D.Q ... 599.0 Hz
Devicefor 60-Hz mains: 0.0 ..6p.{ ... 599.0 Hz

0x2915 Minimum frequency Lower limit valuefor all frequency stpoints.
(P210.00) (Min. frequency)

0.0...p.0) ... 599.0 Hz
0x2916 Maximum fequency Upper limitvaluefor all fequency stpoints.
(P211.00) (Max. frequency)

Devicefor 50-Hz mains: 0.0 ..5D.Q ... 599.0 Hz
Devicefor 60-Hz mains: 0.0 ..6p.q ... 599.0 Hz

0x2917 Acceleratiortime 1 Acceleratiortime 1 for the operatingnode "MS:Melocity mode".
(P220.00) (Accelerat.timel) A The acceleratiotime set refersto the acceleratiofirom standstilto
0.0...p.0Q] ... 36000 s the maximum fequency st. In thecase of adwer stpoint selection,

the actual acceleratiotime isreduced acordingly.
A Settingis not effectiven the operatingnode 0x6060 (P301.06)
"CiA:Velocity mode [2]".4 Device profileCiA 402] 469

0x2918 Deceleratiortime 1 Deceleratiortime 1 for the operatingnode "MS:\Velocity mode".
(P221.00) (Decelerat.timel) A The deceleratiotime set refersto the deceleratiorfrom the naxi-
0.0...p.Q) ... 3600.0 s mum frequency st to standstillin thecase of adwer actual fe-

gueng, the actual deceleratiotime isreduced acordingly.
A Settingis not effectiven the operatingnode 0x6060 (P301.06)
"CiA:Velocity mode [2]".4 Device profileCiA 402] 469

0x291C Quickstop deceleratiortime Quickstop deceleratiortime for the operatingnode "MS:Melocity
(P225.00) (QSP dec. time) mode".
0.0...[L.Q) ... 3600.0 s A If the "Quickstop" functionis activatedthe mator is rought to a

standstillwithin the deceleationtime set here.

A The deceleratiotime set refersto the deceleratiorirom the maxi-
mum frequency st to standstill.in thecase of adwer actual fe-
qgueng, the actual deceleratiotime isreduced acordingly.

A Settingis not effectiven the operatingmode 0x6060 (P301.0G3
"CiA:Velocity mode [2]".4 Device profileCiA 402] 469

All possible basic settings are described in tBasic settintychapter.] 116
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5.3.3. Basic motor setings

Check the following default settings for the motor and motor control and adapt them, if
required.

Drive behaviour by default

By default, the V/f characteristic control with a linear characteristic is preset as motor
control for asynchronous motors. &\//f characteristic control is a motor control for
conventional frequency inverter applications. It is based on a simple and robust control
mode for the operation of asynchronous motors with a linear or sgidaneload torque
characteristic (e.g. fan). Bause of the minimal parameterisation effort, such applications
can be commissioned easily and quickly.

The default settings of the parameters ensure that the invertis ready for operation
immediately and the motor works adequately without further paranterization if an
inverter and an asynchronous motor* Hz asynchronous machine with matching
performances are assigned to each other.

* Depending on the device/mains frequency eitherl80 aynchronous motor or 661z
asyrchronous motor.

Parameter Name /value range / [default setting] Info
0x2B01:001 VIf shape dta: Baseroltage Basevoltage and baserequency definghe V/f ratio and thus the cadi
(P303.01) (VIf shape @ita: Basesoltage) ent of the VIf characteristic.

0... R30* ... 5000 V A TheVIf basevoltage is usuallyet to therated mcor voltage

* Default settingdepending on the gé. 0x2C01:007 (P320.07)
0x2B01:002 VIf shape dta: Baserequency A TheVIf base fequency is usuallyesto therated maor frequency
(P303.02) (VIf shape dita: Baserkequency) 0x2C01:005 (P320.05)

Devicefor 50-Hz mains: 0 ..50]* ... 1500 Hz
Devicefor 60-Hz mains: 0 ..60]* ... 1500 Hz
* Default settingdepending on the gé.

0x2C00 Motor control mode Selectiorof the maor control type.
(P300.00) (Motor ctrl mode)
A Settingcan only be chnged if the nverter is inhibi
ted.
2| Savo control (SC ASM)from version 02.00) | Thiscontrol mode is usedor sevo control of an &ynchronous mdor.
4 Savo control for asynclronous maors (SEASM)] 176
3| Sensorlessontrol (SL PSMYfrom Thiscontrol type is usedor the sensorlessontrol of asynctronous
version 02.00) motor.
A Catrol mode is possible up arated power of maximally 22kW.
4 Sensorlesgontrol for synchlronous maors (SEPSM)] 178
4| Sensorlessecor control (3VC) Thiscontrol type is usedor sensorlessector control of an @ynchro-
nous mdor.
4 Sensorlessecor control (3VC)] 173
6| VIf characteristiccontrol (VFC open loop) | Thiscontrol mode is usedor the speedcontrol of an aynchronous

motor via aVif characteristicand is the simplg control mode.
4 \VIf characteristiacontrol (VFC)] 166

~

VIf characteristiacontrol (MFC closed loop) | Thecontrol mode is usedor speedcontrol of an aynchronous maor
(from version 04.00) via aVIf characteristiowvith speedfeedback.

A maor encoder must be conneded to the nverter and st asfeedback
system for the mdor control.

A4 \Vf characteristiccontrol (VC closed loop) 172

0x2C01:010 Motor paameters: Maor name The name (g. " 1")can be feely seleted by the use.

If the mctor in the engineeringool has been seléed from the "mdor
catalog", the respectivenotor name is automaticallgntered hee
(example: "MDSKARD-22, 70").

0x6075 Motor rated curent Therated mdor current to be ®t here saves as aeferencevaluefor
(P323.00) (Motor curent) different parameters with a setting/displagf a curent value in pecent.
0.001 ...1.700* ... 500.000 A Bxample:

* Default settingdepending on the ge. A Motor rated curent = 1.7 A

A tSedttingcan only be chaged if the nverter is inhibi | 4 \1o cyrent 0x6073 (P324.063 200 % Mtor rated curent = 3.4 A
ed.

Allpossiblesettingswith regardto the motorandmotor controlaredescribednthe
chapter'Motor
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5.3.4.

Function assignment of the inputs and outputs

The inverter control can be adapted individually to the respective application. This is
basically effected by assigning digitahtrol sources ("triggers") to functions of the
inverter.

By default, the inverter can be controlled via the 1/O terminals as follows:

Input

Trigger

T I | | |

Frequency setpoint selection
via analog input 1

Function

Mains voltage | [

60 Hz
S0Hz
40 Hz |

30Hz

6)]

20 Hz
10Hz
OHz

Fault status |

Digitalinput2[12] DO Resereror I

[Digitalinput3 [13] )€ invert otation ]
[Digitalinput 4 [14]_ Q) Activate preset (5it0)_J
[Digitalinput 5 [15]_)© Activate preset (bit 1) _J

Output signals

Status signals

[Ready for operat. 51O ety _______JHl

Output frequ

0x2DDD (P100.00) g, | . R

Output

"t

*t
"t
"t

*t

Preset 1
50 Hz

SOH;

Presets1...3

40 Hz

30 Hz

o

20 H:

10 Hz l'f@

ency

/@!@
@

/

OH

-20 Hz—
-30 Hz
-40 Hz—
-S0H;
-60 Hz—

Release brake [115] )@ Digital output 1 | Braking function is switched off in default setting of Gx28200001.
Error active [56] €} Digital output 2 | Digital output 2 only available with Application 1/0.

Parameter

‘ Name ‘

Default setting

Cantrol functions

0x2631:002 (P400.02)

Run

Digtal input 1 [11]

0x2631:004 (P400.04)

Reset fault

Digtal input 2 [12]

0x2631:013 (P400.13)

Reverse rotationaldirection

Digtal input 3 [13]

0x2631:018 (P400.18)

Activatepreset (bit 0)

Digtal input 4 [14]

0x2631:019 (P400.19)

Activatepreset (bit 1)

Digtal input 5 [15]

Configuratiorof digtal outputs

0x2634:001 (P420.01)

Relay

Readyfor operation[51]

0x2634:002 (P420.02)

Digtal output 1

Release holding take [115]

0x2634:003 (P420.03)

Digtal output 2 (onlyfor applicationl/O)

Eror active[56]

Settinggor the frequency stpoint
0x2860:001 (P201.01) Frequencycontrol: Default stpoint source Analog input 1 [2]
0x2911:001 (P450.01) Frequency stpoint presets: Reset 1 20 Hz
0x2911:002 (P450.02) Frequency stpoint presets: Reset 2 40 Hz
0x2911:003 (P450.03) Frequency stpoint presets: Reset 3 50 Hz
0x2917 (P220.00) Acceleratiortime 1 50s
0x2918 (P221.00) Deceleratiortime 1 50s
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Parameter Name /valuerange / [default setting] Info
0x26316002 Functionlist: Run Assignmat of a trigger to the "Run" function.
(P400.02) (Functionlist: Run)
A Settingcan only be chaged if the nverter is inhibi | Function1: Sart / stop motor (default setting)
ted. Functionl is activef no further start commands $tart forward/ start
A For further possible settingsee paameter reverse) have beenconneded to triggers, nokeypadcontrol is activeand
0x2631:001 (P400.01) 532 no network control is active.
11| Digial input 1 Tr?gger = TRUEeLmotor rotate forward (CW).
Trigger =FALSE:t8p mador.
Natesto functionl:
A If "Enableriverter" 0x2631:001 (P400.0%)"Corstant TRUE [1]", only
a digtal input is permissible as ¢der for thisfunctionin order that
the mator can bestopped ajain any time.
Exceptionif the "Safe torque off(STO)" sfety functionis available,
both functions'Enable mverter" and "Run‘tan be st to "Corstant
TRUE [1]". Thewerter is thencontrolled via theSTO signal unless ng
other start commands $tart-forward/ start-backvard) have beencon-
nededto triggers.
A Thestop method can be seleted in0x2838:003 (P203.03)
A The functioralso sevesto realise an automatistart after switch-on.
4 Startingperformance] 153
Function2: Sart enablé stop mator
Function2 is activef further start commands lave beenconnededto
triggers, keypadcontrol is activeor network control is active.
Trigger = TRUEt&t commands of the activeontrol saurce ae ena
bled.
Trigger =FALSE:t8p maor.
Notesto function2:
A If no sepaate start enable igequired for the applicationthe trigger
"Corstant TRUE [1]" mst be st.
A Thestop method can be seleted in0x2838:003 (P203.03)
0x2631:004 Functionlist: Reset fault Assignmat of a trigger for the "Reset fault” function.
(P400.04) (Functionlist: Reset fault) Trigger =R [ { 9 @ ¢ wgk)9Activesriar isreset (ackrowledged) if the
A For further possible settingsee paameter error conditionis not activeanymore and the eror is resettable.
0x2631:001 (P400.0L) 532 Trigger =FALSE: no action.
12| Digital input 2
0x2631:013 Functionlist: Reverse rotationaldirection Assignmat of a trigger for the "Reverse rotationaldirection" function.
(P400.13) (Functionlist: Reverserot.dir.) Trigger = TRUE: thestpoint specifiedis nverted (i. e. the sign iswer-
A Settingcan only be chaged if the hverter is inhibi |ted).
ted. Trigger =FALSE: no actiordeactivatefunctionagain.
A For further possible settingsee paameter
0x2631:001 (P400.0L) 532
13| Digtal input 3
0x2631:018 Functionlist: Activae preet (bit 0) Assignmat of a trigger for the "Activatepreset (bit 0)" function.
(P400.18) (Functionlist: Setp: Preset b0O) Selectiorbit with the valency 20or the bi-coded selectiorand activa
A For further possible settingsee paameter tion of a paameterised ®tpoint (preset value).
0x2631:001 (P400.0L) 532 Trigger =FALSE: selectidsit = "0".
14| Digtal input 4 Trigger = TRUE: selégan bit = "1".
0x2631:019 Functionlist: Activatepreset (bit 1) Assignmat of a trigger for the "Activatepreset (bit 1)" function.
(P400.19) (Functionlist: Setp: Preset bl) Selectiorbit with the valency 2¥or the bt-coded selectiorand activa
A For further possible settingsee paameter tion of a paameterised stpoint (preset value).
0x2631:001 (P400.01) 532 Trigger =FALSE: selectidsit = "0".
15| Digial input 5 Trigger = TRUE: selectidmit = "1".
0x2634:001 Digtal outputs functionRelay Assignmat of a trigger to therelay.
(P42.01) (Dig.out.functionRelay function) Trigger =FALSE: X9/NQOM open and N@COM closed.

A For further possible settingsee paameter
0x2634:001 (P420.01) 603

Trigger = TRUE: X9/NGDM closed and NCOM open.

Notes:
A An nversion €t in 0x2635:001 (P421.0isxaken into consideration
here.

51| Readyfor operation

TRJE if nverter isreadyfor operation(no error active,no STO activeand
DGbusvoltage ok). Othewise FALSE.

66
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Parameter

Name /valuerange / [default setting]

Info

A Onlyavailablefor application/O.
A For further possible settingsee paameter
0x2634:001 (P420.01) 603

56| Eror active

0x2634:002 Digtal outputs functionDigtal output 1 Assignmat of a trigger to digtal output 1.
(P420.02) (Dig.out.functionDO1 function) Trigger =FALSE: X3/DOZ%tsto LOW level.
A For further possible settingsee paameter Trigger = TRUE: X3/DOéts$o HIGHdvel.
0x2634:001 (P420.0L) 603 Notes:
An nversion €t in 0x2635:002 (P421.0%taken into consideration
115| Release holding bake A here ( B
100| Sequencercontrolled (from version 03.00) Thecontrol isexecued via the sequencer (aardingto the configura
tion of the digtal outputsfor the curent segment).
4 Segmet configuration] 506
0x2634:003 Digtal outputs functionDigtal ouput 2 Assignmat of a trigger to digtal output 2.
(P420.03) (Dig.out.functionDO2 function) Trigger =FALSE: X3/DO2tsto LOW level.

Trigger = TRUEX3/DO2 et to HIGHdvel.

Notes:
A An nversion ®t in 0x2635:003 (P421.0&taken nto consideration
here.

100| Sequencecontrolled (from version 03.00)

Thecontrol isexecued via the sequencer (eardingto the configura
tion of the digtal outputsfor the curent segmaent).
4 Segmaet configuration] 506

Allfunctionalpossiblesettingsfor controllingtheinverteraredescribednthe"Flexible 1/0
configuratiorf chapter] 487
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5.4. Keypad parameter list

For commissioning or diagnostics using the keypad, all parameters of the inverter that can

also be accessed by means of the keypad are listed in the following "Keypad parameter

list".

w The keypad parameter list is sorted in ascedander in compliance with the "display
code” (Pxxx).

w In order to provide for quick access, all parameters of the inverter are divided into
different groups according to their function.

w Group 0 contains the configurable "Favorites". In the default settiege are the
most common parameters for the solution of typical applicatidfevorites 401

w Based on the hundreds digit of the display code (Pxxx) you can quickly see in which
group the @rameter is to be found on the keypad:

Parameter | Group - name Description

P1xx Group 1- Diagnostics Diagnostic/displaparameters for disphying cevice-internal pocessfadors, cu-
rent actualvalues, andstatus messges.
4 Diagnosticparameter] 109

P2xx Group 2- Basic setting Settingof the mainsvoltage, selectiorof the control and tpoint source, starting
andstopping peformance, fequency limits andamptimes.
4 Basic setting 143

P3xx Group 3- Motor control Configuratiorof the mdor and notor control
4  Motorcontrol] 163

PAxx Group 4- 1/0 setting Functionassignmat and configuratiorof the inputs and outputs
4 Fkxible I/O configuration 525

P5xx Group 5- Network setting Configuratiorof the network (ifavailable)
4 Configuringhe network 1 226

P6xx Group 6- Processcontroller Configuratiorof the processcontroller
4 Configuringhe processcontroller 7 407

P7xx Group 7- Additionalfunctions Parameterisable additionafunctions
4 Additionalfunctions] 417

P8xx Group 8- Sequener The "sequencer” functioservesto definea programmed sequence of speedts
points, PID stpoints ortorque ®tpoints for the maor control. Switchingto the
next setpoint can beexecued in a timebasedor event-based manne

4  Sequencer] 504

Acompleteoverviewofallparametelindexesanbefoundintheannexnthe
Parameter attribute lisf 623
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Frequently used abbreviations in the short keypad designations of the paramster

Abbreviation Meaning

Al Analog input

AO Analog output

BO, B1, ... Bit 0, bit 1, ...

CuU Control unit

DI Digital input

DO Digital output

LU Undervoltage
MOP Motor potentiometer
NET Network

ou overvoltage

PID Process controller
PU Power unit

QsP Quick stop

Setp Setpoint

WD Watchdog

How to read the keypad parameter list:

Column

Meaning

Display code

Parameter number on the keypad. Format: Number.Subindex

Short designation

Short keypad designation limited to 16 characters.

Default setting

Default setting of the parameter.

Setting range

Possible setting range for the parameter.
Format: minimum value ... maximum value [unit]

Address

Address of the parameter in the object directory. Format: Index:Subindex

Category

Functional assignment of ¢hparameter, for example "motor control" or "CANopen".
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Keypad parameter list (short overview of all parameters with display code)

* Default setting depending othe size.  Firmware versio5.00.00.00

Disphy code Short designation Default setting Settingrange Address Category
P100.00 Output frequency X.X Hz - (Read only) 0x2DDD general
P101.00 Scaled actvalue x Units - (Read only) 0x400D general
P102.00 Freq. ®tpoint X.X Hz - (Read only) 0x2BOE general
P103.00 Curent actual X.X % - (Read only) 0x6078 general
P104.00 Motor curent XX A - (Read only) 0x2D88 general
P105.00 DGbusvoltage xV - (Read only) 0x2D87 general
P106.00 Motor voltage x VAC - (Read only) 0x2D89 general
P107.00 Torque actual X.X % - (Read only) 0x6077 general
P108.xx Output power

P108.01 Effectivepower X XXX KW - (Read only) 0x2DA2:001 general

P108.02 Appaent power X XXX KA - (Read only) 0x2DA2:002 general
P109.xx Output enegy

P109.01 Motor X.XX KWh - (Read only) 0x2DA3:001 general

P109.02 Geneator X.XXkKWh - (Read only) 0x2DA3:002 general
P110.xx All diagnostics

P110.01 Allterminal % X.X % - (Read only) 0x2DA4:001 general

P110.02 All galed feq. X.X Hz - (Read only) 0x2DA4:002 general

P110.03 All galed PID X.xX PID unit - (Read only) 0x2DA4.003 general

P110.04 All galedtorg. X.X % - (Read only) 0x2DA4:004 general

P110.16 Allstatus - - (Read only) 0x2DA4:016 general
P111.xx Al2 diagnostics

P111.01 Al2terminal % X.X % - (Read only) 0x2DA5:001 general

P111.02 Al2 galed feq. XX Hz - (Read only) 0x2DA5:002 general

P111.03 Al2 galed PID X.xx PID unit - (Read only) 0x2DA5:003 general

P111.04 Al2 galedtorg. X.X % - (Read only) 0x2DA5:004 general

P111.16 Al2status - - (Read only) 0x2DA5:016 general
P112.xx AO1 diagnosts

P112.01 AO1\oltage XXX V - (Read only) 0x2DAA:001  |general

P112.02 AO1 Curent X.XX MA - (Read only) 0x2DAA:002 general
P113.xx AQ?2 diagnostics

P113.01 AO2 Curent XXX V - (Read only) 0x2DAB:001 Appl. 110

P113.02 AO2\oltage XXX MA - (Read only) 0x2DAB:002  |Appl. I/O
P114.xx DO actualreqg.

P114.01 Digtal output 1 X.X Hz - (Read only) 0x2646:001 general

P114.02 Digtal output 2 X.X Hz - (Read only) 0x2646:002 general
P115.00 Actualsw. freq. - - (Read only) 0x293A general
P115.x HTL inp. diag.

P115.01 Input frequency X.X Hz - (Read only) 0x2642:001 general

P115.02 Freq. ®tpoint X.X Hz - (Read only) 0x2642:002 general

P115.03 PID stpoint x.xx PID unit - (Read only) 0x2642:003 general

P115.04 Torque ®tpoint X.X % - (Read only) 0x2642:004 general
P117.xx Heatsinktemp.

P117.01 Heatsinktemp. X.X °C - (Read only) 0x2D84:001 general
P118.00 Digtal inputs - - (Read only) 0x60FD general
P119.00 Keypadstatus - - (Read only) 0x2DAC general
P120.00 Int. HWstates - - (Read only) 0x2DAD general

70

01-639501R2, CG Drives & Automation




Disphy code Short designation Default setting Settingrange Address Category
P121.xx
P121.01 PID stpoint X.xx PID unit - (Read only) 0x401F:001 general
P121.02 PID pocessvar. X.xx PID unit - (Read only) 0x401F:002 general
P121.03 PIDstaus - - (Read only) 0x401F:003 general
P123.00 Mot. i2t utilis. X % - (Read only) 0x2D4F general
P125.xx Inverter diag.
P125.01 Activecontrol - - (Read only) 0x282B:001 general
P125.02 Activesetpoint - - (Read only) 0x282B:002 general
P125.03 KeypadLCDstat. - - (Read only) 0x282B:003 general
P125.04 Drive mode - - (Read only) 0x282B:004 general
P125.05 Netw. contr.reg. - - (Read only) 0x282B:005 general
P125.06 Netw. stp.reg. - - (Read only) 0x282B:006 general
P126.xx Satus words
P126.01 Cause of disable - - (Read only) 0x282A:0Q general
P126.02 Cause of QSP - - (Read only) 0x282A:002 general
P126.03 Cause oftop - - (Read only) 0x282A:003 general
P126.05 Devicestatus - - (Read only) 0x282A:005 general
P135.xx Device utilisat.
P135.04 ixt utilisation X % - (Read orly) 0x2D40:004 general
P135.05 Eror response Fault [3] Selectionlist 0x2D40:005 general
P140.xx Sequencer diag
P140.01 ActiveSep - - (Read only) 0x2DAE:001 general
P140.02 SepTime elpsed X.X S - (Read only) 0x2DAE:002 general
P140.03 SepTimeremain X.X S - (Read only) 0x2DAE:003 general
P140.04 Sepscomplete - - (Read only) 0x2DAE:004 general
P140.05 Sepsremain - - (Read only) 0x2DAE:005 general
P140.06 Activesequence - - (Read only) 0x2DAE:006 general
P140.07 Activesegnment - - (Read only) 0x2DAE:007 general
P140.08 SeqTimeemain % X % - (Read only) 0x2DAE:008 general
P140.09 SeqTimeemain X.X S - (Read only) 0x2DAE:009 general
P150.00 Error code - - (Read only) 0x603F general
P151.xx Life-diagnosis
P151.01 Operatingtime XS - (Read only) 0x2D81:001 general
P151.02 Power-on time XS - (Read only) 0x2D81:002 general
P151.03 CU ope time X ns - (Read only) 0x2D81:003 general
P151.04 Switching gcles - - (Read only) 0x2D81:004 general
P151.05 Relay cycles - - (Read only) 0x2D81:005 general
P151.06 Shot-circ.count - - (Read only) 0x2D81:006 general
P151.07 Earthfault count - - (Read only) 0x2D81:007 general
P151.08 Clamp active - - (Read only) 0x2D81:008 general
P151.09 Fan ope. time XS - (Read only) 0x2D81:009 general
P155.xx Fault memay
P155.00 Eror memay - - (Read only) 0x2006:000 general
P190.xx Device dita
P190.01 Productcode - - (Read only) 0x2000:001 general
P190.02 Serial number - - (Read only) 0x2000:002 general
P190.04 CU firmwarever. - - (Read only) 0x2000:004 general
P190.05 CU firmwardype - - (Read only) 0x2000:005 general
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P190.06 CU bootlderwer. - - (Read only) 0x2000:006 general
P190.07 CU bootlder type - - (Read only) 0x2000:007 general
P190.08 OBDversion - - (Read only) 0x2000:008 general
P190.10 PU firmwarever. - - (Read only) 0x2000:010 general
P190.11 PU firmwareype - - (Read only) 0x2000:011 general
P190.12 PU bootldener. - - (Read only) 0x2000:012 general
P190.13 PUbootlder type - - (Read only) 0x2000:013 general
P190.14 Mod. firmware - - (Read only) 0x2000:014 general
P190.15 FWrevision . - - (Read only) 0x2000:015 general
P190.16 BootloaderrevNo - - (Read only) 0x2000:016 general

P191.00 Device name My Device Text 0x2001 general

P192.xx Device module
P192.04 CU typecode - - (Read only) 0x2002:004 general
P192.05 PU typecode - - (Read only) 0x2002:005 general
P192.06 CU serial number - - (Read only) 0x2002:006 general
P192.07 PU serial nmber - - (Read only) 0x2002:007 general

P197.00 Protect. status - - (Read only) 0x2040 general

P198.00 Satus load. par - - (Read only) 0x2827 general

P200.00 Catrol select. Flexible 1/0 [0] Selectionlist 0x2824 general

P201.xx Stnd. tpoints
pP2aL.01 Feq. tp. sc. Analog input 1 [2] Selectionlist 0x2860:001 general
P201.02 PID stp. sc. Keypad [1] Selectionlist 0x2860:002 general
P201.03 Torque ®tp.src. Analog input 1 [2] Selectionlist 0x2860:003 general

P202.xx Keypad ®tpoints
P202.01 KP feq.=tpoint 20.0 Hz 0.0...599.0 Hz 0x2601:001 general
P202.02 KP PIDefpoint 0.00 PID unit -300.00 ... 300.00 PID unit {0x2601:002 general
P202.03 KPtorg.setpoint 100.0 % -400.0 ... 400.0 % 0x2601:003 general

P203.xx Sart/stop confg
P203.01 Sart method Normal [0] Selectionlist 0x2838:001 general
P203.02 Sart at powerup Off[0] Selectionlist 0x2838:002 general
P203.03 Sop method Sandard ramp [1] Selectionlist 0x2838:003 general

P208.xx Mains settings
P208.01 Mainsvoltage 230 Veff[0] Selectionlist 0x2540:001 general
P208.02 LU warn. thresh. 0 V* 0..800V 0x2540:002 general
P208.03 LU error thresh. xV - (Read only) 0x2540:003 general
P208.04 LU reset thresh. xV - (Read only) 0x2540:004 general
P2@.05 OUwarn. thresh. 0 V* 0..800V 0x2540:005 general
P208.06 OU eror thresh. xV - (Read only) 0x2540:006 general
P208.07 OUreset thresh. xV - (Read only) 0x2540:007 general

P210.00 Min. frequency 0.0 Hz 0.0 ... 599.0 Hz 0x2915 general

P211.00 Max. frequency Devicefor 50-Hz mains: 0.0 ... 599.0 Hz 0x2916 general

50.0 Hz
Devicefor 60-Hz mains:
60.0 Hz

P220.00 Accelerat.timel 5.0s 0.0...3600.0 s 0x2917 general

P221.00 Decelerat.timel 5.0s 0.0...3600.0s 0x2918 general

P222.00 Acelerat.time2 50s 0.0...3600.0 s 0x2919 general

P223.00 Decelerat.time 5.0s 0.0...3600.0 s 0x291A general

P224.00 Ramp 2 thesh. 0.0 Hz 0.0 ...599.0 Hz 0x291B general
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P225.00 QSP dec. time 10s 0.0...3600.0 s 0x291C general
P226.xx Srampcha.
P226.01 Smoothingfactor 0.0% 0.0...100.0 % 0x291E:001 general
P230.xx Opticaltracking
P230.01 Sart detection Sop [0] Selectionlist 0x2021:001 general
P230.02 Blink. duration 5s 0..3600s 0x2021:002 general
P300.00 Motor ctrl made VFC open loop [6] Selectionlist 0x2C00 general
P301.00 Modes of op. MS:Velocitymode [2] Selectionlist 0x6060 general
P302.00 VIf charac.shape Linear [0] Selectionlist 0x2B00 general
P303.xx VIf shape dita
P303.01 Basevoltage 230 * 0...5@0V 0x2B01:001 MCTRL
P303.02 Base ffequency Devicefor 50-Hz mains: 0 ... 1500 Hz 0x2B01:002 MCTRL
50 Hz
Devicefor 60-Hz mains:
60 Hz*
P303.03 Midpoint voltage ov 0...5000V 0x2B01:003 MCTRL
P303.04 Midpoint freq 0 Hz 0 ... 1500 Hz 0x2B01:0@ MCTRL
P304.00 Limit. rotation Bothrot. direct [1] Selectionist 0x283A general
P305.00 Switching feq. o* Selectionist 0x2939 general
P306.xx Inv. load cha
P306.01 Duty selection Heavy Duty [0] Selectionist 0x2D43:001 general
P308.xx Motor overload
P308.01 Max.loadfor 60s 150 % 30 ... 200 % 0x2D4B:001 general
P308.02 Speedcomp. On [0] Selectionist 0x2D4B:002 general
P308.03 Response Fault [3] Selectionist 0x2D4B:003 general
P309.xx Mot.temp.monit.
P309.02 Response Fault [3] Selectionist 0x2D49:002 general
P310.xx Mot.phasefail.
P310.01 Response Noresponse [0] Selectionist 0x2D45:001 general
P310.02 Curent thresh. 5.0 % 1.0..25.0% 0x2D45:002 general
P310.03 \oltage thresh. 100V 0.0...100.0V 0x2D45003 general
P315.xx Slipcompens.
P315.01 Slip:gain 100.00 % -200.00 ... 200.00 % 0x2B09:001 general
P315.02 Fiter time 100 ms 1...6000 ms 0x2B09:002 general
P316.xx VIf boosts
P316.01 Fixed VIf boost 2.5 % 0.0...20.0% 0x2B12:001 MCTRL
P316.02 Dynam.Mf boost 0.0 % 0.0...20.0% 0x2B12:002 general
P317.xx Skip fequencies
P317.01 Skip fequency 1 0.0 Hz 0.0 ...599.0 Hz 0x291F:001 general
P317.02 Skip bandwidth 1 0.0 Hz 0.0...10.0Hz 0x291F:002 general
P317.03 Skip fequency 2 0.0 Hz 0.0...599.0 Hz 0x291F:003 general
P317.04 Skip bandwidth 2 0.0 Hz 0.0...10.0Hz 0x291F:004 general
P317.05 Skip fequency 3 0.0 Hz 0.0...599.0 Hz 0x291F:005 general
P317.06 Skip bandwidth 3 0.0 Hz 0.0...10.0Hz 0x291F:006 general
P318.xx Oscilét. damp.
P318.01 Gain 150 % -400 ... 400 % 0x2B0OA:001 MCTRL
P318.02 Fiter time 30 ms 1...600ms 0x2B0A:002 MCTRL
P319.00 Fieldweak thold 0.0 Hz -599.0 ... 599.0 Hz 0x2B0C general
P320.xx Motor parameters
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P320.04 Rated peed Devicefor 50-Hz mains: 50 ... 50000 rpm 0x2C01:004 MCTRL
1450 rpm
Devicefor 60-Hz mains:
1750 rpm
P320.05 Rated frequency Devicefor 50-Hz mains: 1.0 ... 1000.0 Hz 0x2C01:005 MCTRL
50.0 Hz
Devicefor 60-Hz mains:
60.0 Hz
P320.06 Rated power 0.25 kw* 0.00 ... 655.35 kW 0x2C01:006 MCTRL
P320.07 Rated voltage 230 v* 0...65535V 0x2C01:007 MCTRL
P320.08 Cosine phi 0.80 0.00 ... 1.00 0x2C01:008 MCTRL
P322.00 Max maor speed 6075 rpm 0 ... 480000 rpm 0x6080 general
P323.00 Motor curent 1.700 A* 0.001 ... 500.000 A 0x6075 MCTRL
P324.00 Max curent 200.0 % 0.0 ... 3000.0 % 0x6073 general
P325.00 Motor torque 1.650 Nm* 0.001 ... 4294967.295 Nm | 0x6076 MCTRL
P326.00 Max torque 250.0 % 0.0 ... 3000.0 % 0x6072 general
P327.xx Axiscommands
P327.04 Identify mot. .1 0x2822:004 general
P327.05 Calilyate mot. 0..1 0x2822:005 general
P329.xx MaxTrg.Monitor
P329.01 Response Noresponse [0] Selectionist 0x2D67:001 MCTRL
P329.02 Triggering deby 0.000 s 0.000 ... 10.000 s 0x2D67:002 MCTRL
P330.xx VFGEXO
P330.01 Min. voltage 20 % 20 ... 100 % 0x2B0D:001 MCTRL
P330.06 Cos Phi actual - - (Read only) 0x2B0D:006 general
P332.xx Speedcontroller
P332.01 Gain 0.00193 Nm/rpm* 0.00000 ... 0x2900:001 MCTRL
20000.00000 Nm/rpm
P332.02 Reset time 80.0 ms* 1.0 ... 6000.0 ms 0x2900:002 MCTRL
P333.xx VIf Imax contr.
P333.01 Gain 0.284 HzA* 0.000 ... 1000.000 & 0x2B08:001 MCTRL
P333.02 Reset time 2.3 ms* 1.0 ... 2000.0 ms 0x2B08:002 MCTRL
P334.xx Curent contr.
P334.01 Gain 42.55VIA* 0.00 ... 750.0M A 0x2942:001 MCTRL
P334.02 Reset time 4.50 ms* 0.01 ... 2000.00 ms 0x2942:002 MCTRL
P335.xx Moment of inert.
P335.01 Motor inertia 3.70 kg cm#* 0.00 ... 20000000.00 kg cm? | 0x2910:001 MCTRL
P335.02 Load inertia 3.70 kg cm#* 0.00 ... 20000000.00 kg cm? | 0x2910:002 MCTRL
P336.02 Ramp time 10s 0.0...60.0s 0x2948:002 general
P337.xx
pP337.01 Pos.torglim ¢ Max torque [0] Selectionlist 0x2949:001 general
pP337.02 Neg.torglim gc (-) Max torque [0] Selectionlist 0x2949:002 general
P337.03 Act pastorglim X.X % - (Read only) 0x2949:003 general
P337.04 Act nggtorglim X.X % - (Read only) 0x2949:004 general
P340.xx Speed limitation
P340.01 Upper limit Ovel. unit -480000 ... 480000el. unit 0x2946:001 general
P340.02 Lower limit Ovel. unit -480000 ... 480000el. unit 0x2946:002 general
P340.03 Uppspeed lim &£ Max. frequency [0] Selectionlist 0x2946:003 general
P340.04 Lowspeed lim & (-) Max. freq. [0] Selectionist 0x2946:004 general
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P340.05 Upper feq.limit Devicefor 50-Hz mains: -1000.0 ... 1000.0 Hz 0x2946:005 general
50.0 Hz
Devicefor 60-Hz mains:
60.0 Hz
P340.06 Lower freq.limit Devicefor 50-Hz mains: -1000.0 ... 000.0 Hz 0x2946:006 general
-50.0 Hz
Devicefor 60-Hz mains:
-60.0 Hz
P340.07 Act ugpspeed lim X.X Hz - (Read only) 0x2946:007 general
P340.08 Act bwspeed lim X.X Hz - (Read only) 0x2946:008 general
P341.xx Ercoder settings
P341.01 Enc. IncRev 128 1..16384 0x2C42:001 general
P342.0 Enc.eror resp. Warning [1] Selectionist 0x2C45 general
P350.xx Overspeed monit.
P350.01 Threshold 8000 rpm 50 ... 50000 rpm 0x2D44:001 general
P350.02 Response Fault [3] Selectionist 0x2D44:002 general
P351.xx ASM maor pa.
P351.01 Rotor resstance y dy ohn K noennnn ®dPD H n|0x2C02:001 MCTRL
P351.02 Mutual induct. 381.9 mH* 0.0 ... 50000.0 mH 0x2C02:002 MCTRL
P351.03 Magn. curent 0.96 A* 0.00 ... 500.00 A 0x2C02:003 MCTRL
P351.04 Slip fequency X.X Hz - (Read only) 0x2C@:004 general
P352.xx PSM méor pa.
P352.01 BEMFconstant 41.8V/1000rpm 0.0 ... 100000.8/1000rpm 0x2C03:001 MCTRL
P353.xx Overcurr. monit.
P353.01 Threshold 6.8 A* 0.0... 1000.0 A 0x2D46:001 general
P353.02 Response Fault [3] Selectionist 0x2D46:002 general
P354.00 \oltage resave 5% 1..20% Ox29E4 general
P400.xx Functionlist
P400.01 Enablenverter TRUE [1] Selectionist 0x2631:001 general
P400.02 Run Digital input 1 [11] Selectionist 0x2631:002 general
P400.03 Quickstop Not conneded [0] Selectionist 0x2631:003 general
P400.04 Reset fault Digital input 2 [12] Selectionist 0x2631:004 general
P400.05 DC baking Not conneded [0] Selectionist 0x2631:005 general
P400.06 Sart forward Not conneded [0] Seletionlist 0x2631:006 general
P400.07 Sart reverse Not conneded [0] Selectionist 0x2631:007 general
P400.08 Runforward Not conneded [0] Selectionist 0x2631:008 general
P400.09 Runreverse Not conneded [0] Selectionist 0x2631:009 general
P400.10 Jogfoward Not conneded [0] Selectionist 0x2631:010 general
P400.11 Jogreverse Not conneded [0] Selectionist 0x2631:011 general
P400.12 Keypadcontrol Not conneded [0] Selectionist 0x2631:012 general
P400.13 Reverserot.dir. Digital input 3 [13] Selectionist 0x2631:013 general
P400.14 Setp: All Not conneded [0] Selectionist 0x2631:014 general
P400.15 Setp: Al2 Not conneded [0] Selectionist 0x2631:015 general
P400.16 Setp: Keypad Not conneded [0] Selectionist 0x2631:016 general
P400.17 Setp: Network Not conneded [0] Selectionist 0x2631:017 general
P400.18 Setp: Preset b0 Digital input 4 [14] Selectionist 0x2631:018 general
P400.19 Setp: Preset bl Digital input 5 [15] Selectionist 0x2631:019 general
P400.20 Setp: Preset b2 Not conneded [0] Selectionist 0x2631:020 general
P400.21 Setp: Preset b3 Not conneded [0] Selectionist 0x2631:021 general
P400.22 Setp: HTL input Not conneded [0] Selectionist 0x2631:022 general
P400.23 MOP up Not conneded [0] Selectionist 0x2631:023 general
CG Drives & Automiain, 01639501R2 75




Disphy code Short designation Default setting Settingrange Address Category
P400.24 MOP @wn Not conneded [0] Selectionlist 0x2631:024 general
P400.25 Setp: MOP Not conneded [0] Selectionlist 0x2631:025 general
P400.26 Setp: Segmet b0 Not conneded [0] Selectia list 0x2631:026 general
P400.27 Setp: Segmet bl Not conneded [0] Selectionlist 0x2631:027 general
P400.28 Setp: Segmet b2 Not conneded [0] Selectionlist 0x2631:028 general
P400.29 Setp: Segmet b3 Not conneded [0] Selectionlist 0x2631:02 general
P400.30 Seq: Rufabort Not conneded [0] Selectionlist 0x2631:030 general
P400.31 Seq: &rt Not conneded [0] Selectionlist 0x2631:031 general
P400.32 Seq: Next step Not conneded [0] Selectionlist 0x2631:032 general
P400.33 Seq:Pause Not conneded [0] Selectionlist 0x2631:033 general
P400.34 Seq: Suspense Not conneded [0] Selectionlist 0x2631:034 general
P400.35 Seq: p Not conneded [0] Selectionlist 0x2631:035 general
P400.36 Seq: Abort Not conneded [0] Selectia list 0x2631:036 general
P400.37 Network control Not conneded [0] Selectionlist 0x2631:037 general
P400.39 Activ.ramp 2 Not conneded [0] Selectionlist 0x2631:039 general
P400.40 Load paam.st Not conneded [0] Selectionlist 0x2631:040 general
P400.41 Sel. paamset b0 Not conneded [0] Selectionlist 0x2631:041 general
P400.42 Sel. paamset bl Not conneded [0] Selectionlist 0x2631:042 general
P400.43 Fault 1 Not conneded [0] Selectionlist 0x2631:043 general
P400.44 Fault 2 Not conneded [0] Selectionlist 0x2631:044 general
P400.45 PID off Not conneded [0] Selectionlist 0x2631:045 general
P400.46 PID output=0 Not conneded [0] Selectionlist 0x2631:046 general
P400.47 PIBI inhibied Not conneded [0] Selectionlist 0x2631:047 general
P400.48 PIBInf ramp on TRUE [1] Selectionlist 0x2631:048 general
P400.49 Release Ibake Not conneded [0] Selectionlist 0x2631:049 general
P400.50 Seq: Select. b0 Not conneded [0] Selectionlist 0x2631:050 general
P400.51 Seq: Select. b1 Not conneded [0] Selectionlist 0x2631:051 general
P400.52 Seq: Select. b2 Not conneded [0] Selectionlist 0x2631:052 general
P400.53 Seq: Select. b3 Not conneded [0] Selectionlist 0x2631:053 general
P400.54 PosCouter reset Not conneded [0] Selectionlist 0x2631:054 general
P400.55 Activ.UPS ope Not conneded [0] Selectionlist 0x2631:055 general

P410.xx DI settings
P410.01 Assertiorlevel HIGH activd1] Selectionlist 0x2630:001 general
P410.02 Input function Digital Input [0] Selectionlist 0x2630:002 general

P411.xx DI nversion
P411.01 DI1 nversion Not inverted [0] Selectionlist 0x2632:001 general
P411.02 DI2 nversion Not inverted [0] Selectionlist 0x2632:002 general
P411.03 DI3 nversion Not inverted [0] Selectionlist 0x2632:003 general
P411.04 DI4 nversion Not inverted [0] Selectionlist 0x2632:004 general
P411.05 DI5 nversion Not inverted [0] Selectionist 0x2632:005 general
P411.06 DI6 nversion Not inverted [0] Selectionlist 0x2632:006 Appl. /0
P411.07 DI7 nversion Not inverted [0] Selectionist 0x2632:007 Appl. 110

P412.00 Freq. threshold 0.0 Hz 0.0 ... 599.0 Hz 0x4005 general

P413.00 MOPstartmode Lest value [0] Selectionlist 0x4003 general

P414.xx MOPstart value
P414.01 Frequency 0.0 Hz 0.0 ... 599.0 Hz 0x4004:001 general
P414.02 PIDvalue 0.00 PID unit -300.00 ... 300.00 PID unit | 0x4004:002 general
P414.03 Torque 0.0 % 0.0 ... 1000.0 % 0x4004:003 general
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P415.xx HTL inp. setting
P415.01 Min.frequency 0.0 Hz -100000.0 ... 100000.0 Hz | 0x2640:001 general
P415.02 Max. frequency 0.0 Hz -100000.0 ... 100000.0 Hz | 0x2640:002 general
P415.03 Min.mator.freq 0.0 Hz -1000.0 ... 1000.0 Hz 0x2640:003 general
P415.04 Max.maor.freq Devicefor 50-Hz mains: -1000.0 ... 1000.0 Hz 0x2640:004 general
500 Hz
Devicefor 60-Hz mains:
60.0 Hz
P415.05 Min.PID stpoint 0.00 PID unit -300.00 ... 300.00 PID unit | 0x2640:005 general
P415.06 Max.PID stpoint 100.00 PID unit -300.00 ... 300.00 PID unit | 0x2640:006 general
P415.07 Min.torque ®tp. 0.0% -400.0 ... 400.0 % 0x2640:007 general
P415.08 Maxtorque tp 100.0 % -400.0 ... 400.0 % 0x2640:008 general
P415.09 Fiter time 10 ms 0 ... 10000 ms 0x2640:009 general
P416.xx HTL inp. monit.
P416.01 Min freq.thresh. 0.0 Hz -214748364.8 ... 0x2641:001 general
214748364.7 Hz
P416.02 Min.delay thres. 50s 0.0...300.0s 0x2641:002 general
P416.03 Max freg.thresh. 0.0 Hz -214748364.8 ... 0x2641:003 general
214748364.7 Hz
P416.04 Max.deby thres. 5.0s 00...300.0s 0x2641:004 general
P416.05 Monit. condition < min. fequency [1] Selectionlist 0x2641:005 general
P416.06 Error response Noresponse [0] Selectionlist 0x2641:006 general
P420.xx Dig.out.function
P420.01 Relay function Rdyfor operat. [51] Selectionlist 0x2634:001 general
P420.02 DO1 function Release Ibake [115] Selectionlist 0x2634:002 general
P420.03 DO2 function Error [56] Selectionlist 0x2634:003 Appl. 110
P420.10 NetWordOUT1.00 Rdyfor operat. [51] Selectionlist 0x2634:010 general
P420.11 NetWordOUT1.01 Not conneded [0] Selectionlist 0x2634:011 general
P420.12 NetWordOUT1.02 Operat. enabled [52] Selectionlist 0x2634:012 general
P420.13 NetWordOUT1.03 Error [56] Selectionlist 0x2634:013 general
P420.1 NetWordOUT1.04 Not conneded [0] Selectionlist 0x2634:014 general
P420.15 NetWordOUT1.05 Quickstop [54] Selectionlist 0x2634:015 general
P420.16 NetWordOUT1.06 Running [50] Selectionlist 0x2634:016 general
P420.17 NetWordOUT1.07 Devicewarning [58] Selectionlist 0x2634:017 general
P420.18 NetWordOUT1.08 Not conneded [0] Selectionlist 0x2634:018 general
P420.19 NetWordOUT1.09 Not conneded [0] Selectionlist 0x2634:019 general
P420.20 NetWordOUT1.10 Speed- setp=act [72] Selectionlist 0x2634:020 general
P420.21 NetWordOUT1.11 At current limit [78] Selectionlist 0x2634:021 general
P420.22 NetWordOUT1.12 Actual speed=0 [71] Selectionlist 0x2634:022 general
P420.23 NetWordOUT1.13 Rot.dir.reversed [69] Selectionlist 0x2634023 general
P420.24 NetWordOUT1.14 Release ake [115] Selectionist 0x2634:024 general
P420.25 NetWordOUT1.15 Safe Torque Off[55] Selectionlist 0x2634:025 general
P421.xx DO nversion
P421.01 Relay inverted Not inverted [0] Selectionlist 0x2635:001 general
P421.02 DO1 nversion Not inverted [0] Selectionlist 0x2635:002 general
P421.03 DO2 nversion Not inverted [0] Selectionist 0x2635:003 Appl. 110
P423.xx DO1 feq. ®tup
P423.01 Min. frequency 0.0 Hz 0.0 ... 10000.0 Hz 0x2644:0Q general
P423.02 Max. frequency 10000.0 Hz 0.0 ... 10000.0 Hz 0x2644:002 general
P423.03 Function Not conneded [0] Selectionlist 0x2644:003 general
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P423.04 Min. signal 0 -2147483648 ... 2147483647| 0x2644:004 general
P423.05 Max. signal 1000 -2147483648 ... 2147483647| 0x2644:005 general

P424 xx DO2 feq. stup
P424.01 Min. frequency 0.0 Hz 0.0 ... 10000.0 Hz 0x2645:001 general
P424.02 Max. frequency 10000.0 Hz 0.0 ... 10000.0 Hz 0x2645:002 general
P424.03 Function Not conneded [0] Selectionlist 0x2645:003 general
P424.04 Min. signal 0 -2147483648 ... 2147483647| 0x2645:004 general
P424.05 Max. signal 1000 -2147483648 ... 2147483647| 0x2645:005 general

P430.xx Analog input 1
P430.01 All inputrange 0...10VDC [0] Selectionlist 0x2636:001 general
P430.02 All feq @ min 0.0 Hz -1000.0 ... 1000.0 Hz 0x2636:002 general
P430.03 All feq @ nax Devicefor 50-Hz mains: -1000.0 ... 1000.0 Hz 0x2636:003 general

50.0 Hz

Devicefor 60-Hz mains:

60.0 Hz
P430.04 Al1 PID @ min 0.00 PID unit -300.00 ... 300.00 PID unit | 0x2636:004 general
P430.05 Al1 PID @ ax 100.00 PID unit -300.00 ... 300.00 PID unit | 0x2636:005 general
P430.06 Al1 filtertime 10 ms 0 ... 10000 ms 0x2636:006 general
P430.07 All dead band 0.0% 0.0 ... 100 % 0x2636:007 general
P430.08 Al1 monit.evel 0.0% -100.0 ... 100.0 % 0x2636:008 general
P430.09 Al1 monitcond. IN < threshold [0] Selectionist 0x2636:009 general
P430.10 All eror resp. Fault [3] Selectionist 0x2636:010 general
P430.11 Min. torque 0.0 % -400.0 ... 400.0 % 0x2636:011 general
P430.12 Max.torque 100.0 % -400.0 ... 400.0 % 0x2636:012 general

P431.xx Analog input 2
P431.01 Al2 inputrange 0...10VDC [O] Selectionist 0x2637:001 general
P431.02 Al2 feq @ min 0.0 Hz -1000.0 ... 1000.0 Hz 0x2637:002 general
P431.03 Al2 feq @ nax Devicefor 50-Hz mains: -1000.0 ... 1000.0 Hz 0x2637:003 general

50.0 Hz

Devicefor 60-Hz mains:

60.0 Hz
P431.04 AI2 PID @ min 0.00 PID unit -300.00 ... 300.00 PID unit | 0x2637:004 general
P431.05 Al2 PID @ ax 100.00 PID unit -300.00 ... 300.00 PID unit | 0x2637:005 general
P431.06 Al2 filtertime 10 ms 0 ... 10000 ms 0x2637:006 general
P431.07 Al2 dead band 0.0 % 0.0 ... 100.0 % 0x2637:007 general
P431.08 Al2 monit.evel 0.0 % -100.0 ... 100.0 % 0x2637:008 general
P431.09 Al2 eror resp. IN < threshold [0] Selectionist 0x2637:009 general
P431.10 Al2 eror resp. Fault [3] Selectionist 0x2637:010 general
P431.11 Min. torque 0.0 % -400.0 ... 400.0 % 0x2637:011 general
P431.12 Max. torque 100.0 % -400.0 ... 400.0 % 0x2637:012 general

P440.xx Analog output 1
P440.01 AO1 outp.range 0...10VDC [1] Selectionist 0x2639:001 general
P440.02 AQO1 function Outp. frequency [1] Selectionist 0x2639:002 general
P440.03 AO1 min. signal 0 -2147483648 ... 2147483647 0x2639:003 general
P440.04 AO1 mex. signal 1000 -2147483648 ... 2147483647 0x2639:004 general

P441.xx Analog output 2
P441.01 AQO2 outp.range 0...10VDC[1] Selectionist 0x263A:001 Appl. 110
P441.02 AO2 function Motor cument [5] Selectionlist 0x263A:002 Appl. 110
P441.03 AO2 min. signal 0 -2147483648 ... 2147483647 0x263A:003 Appl. 110
P441.04 AO2 mex. signal 1000 -2147483648 ... 2147483647 0x263A:004 Appl. 110

P450.xx Feq. pesets
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P450.01 Feq. peset 1 20.0 Hz 0.0 ... 599.0 Hz 0x2911:001 general
P450.02 Freq. peset 2 40.0 Hz 0.0 ... 599.0 Hz 0x2911:002 general
P450.03 Feq. peset 3 Devicefor 50-Hz mains: 0.0...599.0 Hz 0x2911003 general

50.0 Hz

Devicefor 60-Hz mains:

60.0 Hz
P450.04 Feq. pest 4 0.0 Hz 0.0 ...599.0 Hz 0x2911:004 general
P450.05 Feq. pest 5 0.0 Hz 0.0...599.0 Hz 0x2911:005 general
P450.06 Feq. pest 6 0.0 Hz 0.0 ...599.0 Hz 0x2911:006 general
P450.07 Feq. peset 7 0.0 Hz 0.0... 599.0 Hz 0x2911:007 general
P450.08 Feq. pest 8 0.0 Hz 0.0 ...599.0 Hz 0x2911:008 general
P450.09 Feq. pest 9 0.0 Hz 0.0 ...599.0 Hz 0x2911:009 general
P450.10 Feq. peset 10 0.0 Hz 0.0...599.0 Hz 0x2911:010 general
P450.11 Feq. preset 11 0.0 Hz 0.0 ...599.0 Hz 0x2911:011 general
P450.12 Freq. peset 12 0.0 Hz 0.0...599.0 Hz 0x2911:012 general
P450.13 Freq. peset 13 0.0 Hz 0.0...599.0 Hz 0x2911:013 general
P450.14 Freq. peset 14 0.0 Hz 0.0...599.0 Hz 0x2911:014 general
P450.15 Freq. peset 15 0.0 Hz 0.0...599.0 Hz 0x2911:015 general

P451.xx PID pesets
P451.01 PID peset 1 0.00 PID unit -300.00 ... 300.00 PID unit | 0x4022:001 general
P451.02 PID peset 2 0.00 PID unit -300.00 ... 300.00 PID unit | 0x402:002 general
P451.03 PID peset 3 0.00 PID unit -300.00 ... 300.00 PID unit | 0x4022:003 general
P451.04 PID pest 4 0.00 PID unit -300.00 ... 300.00 PID unit | 0x4022:004 general
P451.05 PID peset 5 0.00 PID unit -300.00 ... 300.00 PID unit | 0x4022005 general
P451.06 PID peset 6 0.00 PID unit -300.00 ... 300.00 PID unit | 0x4022:006 general
P451.07 PID peset 7 0.00 PID unit -300.00 ... 300.00 PID unit | 0x4022:007 general
P451.08 PID peset 8 0.00 PID unit -300.00 ... 300.00 PID unit | 0x4022008 general

P452.xx Torque pesets
P452.01 Torque peset 1 100.0 % -400.0 ... 400.0 % 0x2912:001 general
P452.02 Torque peset 2 100.0 % -400.0 ... 400.0 % 0x2912:002 general
P452.03 Torque peset 3 100.0 % -400.0 ... 400.0 % 0x2912:003 general
P452.04 Torque peset 4 100.0 % -400.0 ... 400.0 % 0x2912:004 general
P452.05 Torque peset 5 100.0 % -400.0 ... 400.0 % 0x2912:005 general
P452.06 Torque peset 6 100.0 % -400.0 ... 400.0 % 0x2912:006 general
P452.07 Torque peset 7 100.0 % -400.0 ... 400.0 % 0x2912:007 general
P452.08 Torque peset 8 100.0 % -400.0 ... 400.0 % 0x2912:008 general

P500.xx Module ID
P500.01 Activemodule 1D - - (Read only) 0x231F:001 general
P500.02 Module IDconn. - - (Read only) 0x231F:002 general

P5@®.xx NetWordIN1fct.

P505.01 NetWordIN1.00 Not active[0] Selectionist 0x400E:001 general
P505.02 NetWordIN1.01 Not active[0] Selectionist 0x400E:002 general
P505.03 NetWordIN1.02 Quickstop [3] Selectionist 0x400E:003 general
P505.04 NetWordIN1.03 Not active[0] Selectionist 0x400E:004 general
P505.05 NetWordIN1.04 Runforward [8] Selectionist 0x400E:005 general
P505.06 NetWordIN1.05 Setp: Preset b0 [18] Selectionist 0x400E:006 general
P505.07 NetWordIN1.06 Setp: Preset b1[19] Selectionist 0x400E:007 general
P505.08 NetWordIN1.07 Reset error [4] Selectionist 0x400E:008 general
P505.09 NetWordIN1.08 Not active[0] Selectionist 0x400E:009 general
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P505.10 NetWordIN1.09 DC laking [5] Selectionlist 0x400E:010 general
P505.11 NetWordIN1.10 Not active[0] Selectionlist 0x400E:011 general
P505.12 NetWordIN1.11 Not active[0] Selectionlist 0x400E:012 general
P505.13 NetWordIN1.12 Reverserot.dir. [13] Selectionlist 0x400E:013 general
P505.14 NetWordIN1.13 Not active[0] Selectionlist 0x400E:014 general
P505.15 NetWordIN1.14 Not active[0] Selectionlist 0x400E:015 general
P505.16 NetWordIN1.15 Not active[0] Selectionlist 0x400E:016 general

P508.00 CANopercomm. No action[0] Selectionlist 0x2300 CANopen

P508.00 BherCAT comm. No action[0] Selectionlist 0x2360 BherCAT

P508.00 BherN/IPcomm. No action[0] Selectionlist 0x23A0 BherNet/IP

P508.00 Modbuscomm. No action[0] Selectionlist 0x2320 ModbusRTU

P508.00 MBTCPcomm. No action[0] Selectionlist 0x23B0 ModbusTCP

P508.00 PROFINETomm. No action[0] Selectionlist 0x2380 PROFINET

P509.00 CANoperswitch - - (Read only) 0x2303 CANopen

P509.00 BherC.switch - - (Read only) 0x2363 BherCAT

P509.00 BherN. switch - - (Read only) 0x23A3 BherNet/IP

P509.00 Modbusswitch - - (Read only) 0x2323 ModbusRTU

P509.00 Switch position - - (Read only) 0x23B3 ModbusTCP

P509.00 PROFIBUSwitch - - (Read only) 0x2343 PROFIBUS

P510.xx CANopen sett.

P510.01 Node ID 1 1..127 0x2301:001 CANopen
P510.02 Baudrate 500 kips [5] Selectionlist 0x2301:002 CANopen
P510.03 Shve/Master Shve [0] Selectionlist 0x2301:003 CANopen
P510.04 Sart rem. deby 3000 ms 0 ... 65535 ms 0x2301:004 CANopen
P510.05 SDO2 channel Not active[0] Sdectionlist 0x2301:005 CANopen
P510.06 QOBID Config Base + noddD [0] Selectionlist 0x2301:006 CANopen

P510.xx BherCAT sett.

P510.04 Device ident. 0 0...65535 0x2361:004 BherCAT

P510.xx BherN/IP sett.

P510.01 IP addess 276605120 0 ...4294967295 0x23A1:001 BherNet/IP
P510.02 Subret 16777215 0 ... 4294967295 0x23A1:002 BherNet/IP
P510.03 Gateway 0 0 ... 4294967295 0x23A1:003 BherNet/IP
P510.04 Host name Text 0x23A1:004 BherNet/IP
P510.05 IP configuration BOOTP [1] Selecion list 0x23A1:005 BherNet/IP
P510.06 MulticastTTL 1 1..255 0x23A1:006 BherNet/IP
P510.07 Mcast allocation Default alloc. [0] Selectionlist 0x23A1:007 BherNet/IP
P510.08 Mcast IP add. 3221373167 0 ... 4294967295 0x23A1:008 BherNet/IP
P510.09 Multicastnumber 1 1..8 0x23A1:009 BherNet/IP
P510.10 Timeout 10000 ms 500 ... 65535 ms 0x23A1:010 BherNet/IP
P510.xx Modbus sett.
P510.01 Node ID 1 1..247 0x2321:001 ModbusRTU
P510.02 Baudrate Automatic[0] Selectionist 0x2321:002 ModbusRTU
P510.03 Data format Automatic[0] Selectionlist 0x2321:003 ModbusRTU
P510.04 Min. resp. time 0ms 0 ... 1000 ms 0x2321:004 ModbusRTU

P510.xx MBTCP settings
P510.01 IP addess 276605120 0 ... 4294967295 0x23B1:001 ModbusTCP
P510.02 Subret 16777215 0 ... 4294967295 0x23B1:002 ModbusTCP
P510.03 Gateway 0 0 ... 4294967295 0x23B1:003 ModbusTCP
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P510.05 IP configuration Sored IP [0] Selectionlist 0x23B1:005 ModbusTCP
P510.06 TTLvalue 32 1..255 0x23B1:006 ModbusTCP
P510.10 Bhernet timeout 10s 0..65535s 0x23B1:010 ModbusTCP
P510.11 Secondary port 502 0 ... 65535 0x23B1:011 ModbusTCP

P510.xx PROFIBUS sett.

P510.01 Stationaddress 3 1..125 0x2341:001 PROFIBUS

P510.xx PROFINET sett.

P510.01 IP addess 0 ... 4294967295 0x2381:001 PROFINET
P510.02 Subret 0 ... 4294967295 0x2381:002 PROFINET
P510.03 Gateway 0 ... 4294967295 0x2381:003 PROFINET
P510.04 Stationname Text 0x2381:004 PROFINET

P511.xx CANopen diag.

P511.01 Activenode ID - - (Read only) 0x2302:001 CANopen
P511.02 Activebaudrate - - (Read only) 0x2302:002 CANopen
P511.xx BherCAT diag.
P511.04 Device ident. - - (Read only) 0x2362:004 BherCAT
P511.06 Stationaddress - - (Read only) 0x2362:006 BherCAT
P511.07 Tx lergth - - (Read only) 0x2362:007 BherCAT
P511.08 Rx lemth - - (Read only) 0x2362:008 BherCAT
P511.xx BherN/IP diag.
P511.01 IP addess - - (Read only) 0x23A2:001 BherNet/IP
P511.02 Subret - - (Read only) 0x23A2:002 BherNet/IP
P511.03 Gateway - - (Read only) 0x23A2:003 BherNet/IP
P511.05 MAC addess - - (Read only) 0x23A2:005 BherNet/IP
P511.06 Mcast address - - (Read only) 0x23A2:006 BherNet/IP

P511.xx Modbus diag.

P511.01 Activenode ID - - (Read only) 0x2322:001 ModbusRTU
P511.02 Activebaudrate - - (Read only) 0x2322:002 ModbusRTU
P511.03 Data format - - (Read only) 0x2322:003 ModbusRTU
P511.xx Act. MBICP sett.
P511.01 Act. IP adckss - - (Read only) 0x23B2:001 ModbusTCP
P511.02 Act. subret - - (Read only) 0x23B2:002 ModbusTCP
P511.03 Act. gateway - - (Read only) 0x23B2:003 ModbusTCP
P511.05 MAC addess - - (Read only) 0x23B2:005 ModbusTCP

P511.xx PROFIBUS diag.

P511.01 Act.stationaddr - - (Read only) 0x2342:001 PROFIBUS
P511.02 Activebaudrate - - (Read only) 0x2342:002 PROFIBUS
P511.03 Watchdog time - - (Read only) 0x2342:003 PROFIBUS
P511.xx PROFINET diag.
P511.01 IP addess - - (Read only) 0x2382:001 PROFINET
P511.02 Subret - - (Read only) 0x2382:002 PROFINET
P511.03 Gateway - - (Read only) 0x2382:003 PROFINET
P511.04 Stationname - - (Read only) 0x2382:004 PROFINET
P511.05 MAC Addess - - (Read only) 0x2382:005 PROFINET

P512.xx Port settings
P512.01 Port 1 Auto-Negotiation[0] Selectionist 0x23A4:001 BherNet/IP
P512.02 Port 2 Auto-Negotiation[0] Selectionlist 0x23A4:002 BherNet/IP

P512.xx Port settings

CG Drives & Automiain, 03639501R2 81




Disphy code Short designation Default setting Settingrange Address Category
P512.01 Port 1 Auto-Negotiation[0] Selectionlist 0x23B4:001 ModbusTCP
P512.02 Port 2 Auto-Negotiation[0] Selectionlist 0x23B4:002 ModbusTCP

P512.xx PROFIBUS Config.

P512.01 Ext. diag. bit Delete [0] Selectionlist 0x2344:001 PROFIBUS
P513.00 QualityOfSevice - - (Read only) 0x23A6 BherNet/IP
P513.xx Act. port sett.

P513.01 Port 1 - - (Read only) 0x23B5:001 ModbusTCP

P51302 Port 2 - - (Read only) 0x23B5:002 ModbusTCP
P514.00 AddrConflctDetec Enabled [1] Selectionlist 0x23A7 BherNet/IP
P514.xx MBTCPt-out mon

P514.01 Timeout time 20s 0.0...300.0s 0x23B6:001 ModbusTCP

P514.02 Keep alt-out 20s 0.0...30.0s 0x23B6:002 ModbusTCP

P514.05 Keep alregister 0 0 ... 65535 0x23B6:005 ModbusTCP
P515.00 Timeout status - - (Read only) 0x2307 CANopen
P515.xx BherCAT monit.

P515.01 WD elgpsed Trouble [2] Selectionlist 0x2859:001 BherCAT

P515.03 Invalid config Trouble [2] Selectionlist 0x2859:003 BherCAT

P515.04 Init. eror Trouble [2] Selectionlist 0x2859:004 BherCAT

P515.05 Inval. proc.data Trouble [2] Selectionlist 0x2859:005 BherCAT
P515.xx BherN/IP monit.

P515.01 WD elgsed Trouble [2] Selectionlist 0x2859:001 BherNet/IP

P515.03 Invalid config Trouble [2] Selectionlist 0x2859:003 BherNet/IP

P515.04 Init. eror Trouble [2] Selectionlist 0x2859:004 BherNet/IP

P515.05 Inval. proc.data Trouble [2] Selectionlist 0x2859005 BherNet/IP

P515.06 Timeout ExplMsg Warning [1] Selectionlist 0x2859:006 BherNet/IP

P515.07 Timeout Comm. Warning [1] Selectionlist 0x2859:007 BherNet/IP
P515.xx Modbus monit.

P515.01 Resp. Timeout Fault [3] Selectionlist 0x2858:001 ModbusRTU

P515.02 Timeout time 20s 0.0...300.0s 0x2858:002 ModbusRTU
P515.xx MBTCP mortbring

P515.03 Configerror Trouble [2] Selectionlist 0x2859:003 ModbusTCP

P515.04 Init emor Trouble [2] Selectionlist 0x2859:004 ModbusTCP

P51507 Reactt-out netw Warning [1] Selectionlist 0x2859:007 ModbusTCP

P515.08 Reactt-out mast Fault [3] Selectionlist 0x2859:008 ModbusTCP

P515.09 React-out kp-al Fault [3] Selectionlist 0x2859:009 ModbusTCP
P515.xx PROFIBUS monit.

P515.01 WD elgpsed Trouble [2] Selectionlist 0x2859:001 PROFIBUS

P515.02 Data exch exited Noresponse [0] Selectionlist 0x2859:002 PROFIBUS

P515.03 Invalid config Trouble [2] Selectionlist 0x2859:003 PROFIBUS

P515.04 Init. emor Trouble [2] Selectionist 0x2859:004 PROFIBUS

P515.05 Inval. proc.data Trouble [2] Selectionlist 0x2859:005 PROFIBUS
P515.xx PROFINET monit.

P515.01 WD elgsed Trouble [2] Selectionlist 0x2859:001 PROFINET

P515.02 Data exch exited Noresponse [0] Selectionlist 0x28%:002 PROFINET

P515.03 Invalid config Trouble [2] Selectionlist 0x2859:003 PROFINET

P515.04 Init. emor Trouble [2] Selectionist 0x2859:004 PROFINET

P515.05 Inval. proc.data Trouble [2] Selectionlist 0x2859:005 PROFINET
P516.00 CANoperstaus - - (Read only) 0x2308 CANopen
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P516.00 BherCAT status - - (Read only) 0x2368 BherCAT
P516.00 CIP modulestat. - - (Read only) 0x23A8 BherNet/IP
P516.00 MBTCP modulstat - - (Read only) 0x23B8 ModbusTCP
P516.xx PROFIBUSt&tus
P516.01 Busstatus - - (Read only) 0x2348:001 PROFIBUS
P516.02 Watchdogstatus - - (Read only) 0x2348:002 PROFIBUS
P516.00 PROFINEBtatus - - (Read only) 0x2388 PROFINET
P517.00 CANcontr.status - - (Read only) 0x2309 CANopen
P517.00 BherCAT eror - - (Read only) 0x2369 BherCAT
P517.00 BherN/IPstatus - - (Read only) 0x23A9 BherNet/IP
P517.00 MBTCP etw stat - - (Read only) 0x23B9 ModbusTCP
P517.00 PROFIBUS eor - - (Read only) 0x2349 PROFIBUS
P517.xx PROFINET eor
P517.01 Eror 1 - - (Read only) 0x2389001 PROFINET
P517.02 Eror2 - - (Read only) 0x2389:002 PROFINET
P518.00 CAN erorcounter - - (Read only) 0x230B CANopen
P519.xx Port diagnostics
P519.01 Port 1 - - (Read only) 0x23A5:001 BherNet/IP
P519.02 Port 2 - - (Read only) 0x23A5:002 BherNet/IP
P520.xx Cons. heartbat
P520.00 Highest subindex - - (Read only) 0x1016:000 CANopen
P520.01 Cons. heartbatl 0x00000000 0x00000000 ... 0X00FFFFFF| 0x1016:001 CANopen
P520.02 Cons. heartbat2 0x00000000 0x00000000 ... 0X00FFFFFF| 0x1016:002 CANopen
P520.03 Cons. heartbat3 0x00000000 0x00000000 ... 0X00FFFFFF| 0x1016:003 CANopen
P520.04 Cons. heartbat4 0x00000000 0x00000000 ... 0XO0OFFFFFF| 0x1016:004 CANopen
P522.00 Prod. heartbet 0ms 0 ... 65535 ms 0x1017 CANopen
P530.xx Para. mappng
P530.01 ... 24 | Parameter 1 ...Parameter | 0x00000000 0x00000000 ... OXFFFFFF00| 0x232B:001 ... |ModbusRTU
24 0x232B:024
P530.xx MBTCP paam.mapp
P530.01 ... 24 | Parameter 1 ...Parameter |0x00000000 0x00000000 ... OXFFFFFFFF| 0x23BB:001 ... |ModbusTCP
24 0x23BB024
P531.xx Reg. assigned
P531.01 ... 24 |Regsster 1 ...Register 24 |- - (Read only) 0x232C:001 ... |ModbusRTU
0x232C:024
P531.xx Register assignm
P531.01 ... 24 | Regsster 1 ...Register 24 |- - (Read only) 0x23BC:001 ... |ModbusTCP
0x23BC:024
P532.00 Verificationcode - - (Read only) 0x232D ModbusRTU
P532.00 Verificat.code - - (Read only) 0x23BD ModbusTCP
P540.xx RPDOL1 config.
P540.01 COBID 0x00000200 0x00000000 ... OXFFFFFFFF| 0x1400:001 CANopen
P540.02 Transm. type 255 0..55 0x1400:002 CANopen
P540.05 Bvent timer 100 ms 0 ... 65535 ms 0x1400:005 CANopen
P541.xx RPDO2 config.
P541.01 COBID 0x80000300 0x00000000 ... OXFFFFFFFF 0x1401:001 CANopen
P541.02 Transm. type 255 0...255 0x1401:002 CANopen
P541.05 Bvent timer 100 ms 0 ... 65535 ms 0x1401:005 CANopen
P542.xx RPDO3 config.
P542.01 COBID 0x80000400 0x00000000 ... OXFFFFFFFF 0x1402:001 CANopen
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P542.02 Transm. type 255 0...255 0x1402:002 CANopen
P542.05 Bvent timer 100 ms 0 ... 65535 ms 0x1402:06 CANopen

P550.xx TPDOL1 config.

P550.01 QOBID 0x40000180 0x00000001 ... OXFFFFFFFF| 0x1800:001 CANopen
P550.02 Transm. type 255 0...255 0x1800:002 CANopen
P550.03 Inhibit time 0.0 ms 0.0 ... 6553.5ms 0x1800:003 CANopen
P550.05 Bvent timer 20 ms 0 ... 65535 ms 0x1800:005 CANopen
P550.05 NetWordIN5 0.0 % -100.0 ... 100.0 % 0x4008:005 general

P551.xx TPDO2 config.

P551.01 QOBID 0xC0000280 0x00000001 ... OXFFFFFFFF| 0x1801:001 CANopen
P551.02 Transm. type 255 0...255 0x1801:002 CANogen

P551.03 Inhibit time 0.0ms 0.0 ... 6553.5ms 0x1801:003 CANopen
P551.05 Bvent timer 0ms 0 ... 65535 ms 0x1801:005 CANopen

P552.xx TPDO3 config.

P552.01 QOBID 0xC0000380 0x00000001 ... OXFFFFFFFF| 0x1802:001 CANopen
P552.02 Transm. type 255 0...255 0x1802:002 CANopen
P552.03 Inhibit time 0.0 ms 0.0 ... 6553.5ms 0x1802:003 CANopen
P552.05 Bvent timer 0ms 0 ... 65535 ms 0x1802:005 CANopen

P580.xx CAN statistics
P580.01 PDOZreceived - - (Read only) 0x230A:001 CANopen
P580.02 PDO2eceied - - (Read only) 0x230A:002 CANopen
P580.03 PDOZeceied - - (Read only) 0x230A:003 CANopen
P580.05 PDOL1 transmitted - - (Read only) 0x230A:005 CANopen
P580.06 PDO2 transmitted - - (Read only) 0x230A:006 CANopen
P580.07 PDO3 transnitted - - (Read only) 0x230A:007 CANopen
P580.09 SDOZXounter - - (Read only) 0x230A:009 CANopen
P580.10 SDOZounter - - (Read only) 0x230A:010 CANopen

P580.xx Modbus statistic
P580.01 Mess.received - - (Read only) 0x232A:001 ModbusRTU
P58.02 Val. messrec. - - (Read only) 0x232A:002 ModbusRTU
P580.03 Mess.w. exc. - - (Read only) 0x232A:003 ModbusRTU
P580.04 Mess.w. erors - - (Read only) 0x232A:004 ModbusRTU
P580.05 Messaes sat - - (Read only) 0x232A:005 ModbusRTU

P580xx MBTCP statistics
P580.01 Rx messges - - (Read only) 0x23BA:001 ModbusTCP
P580.02 Valid Rx messag. - - (Read only) 0x23BA:002 ModbusTCP
P580.03 Mess.w. except - - (Read only) 0x23BA:003 ModbusTCP
P580.05 Tx messges - - (Read only) 0x23BA:005 ModbusTCP

P580.xx PROFIBUSounter
P580.01 Data g/cled sec. - - (Read only) 0x234A:001 PROFIBUS
P580.02 PRMevents - - (Read only) 0x234A:002 PROFIBUS
P580.03 CFGevents - - (Read only) 0x234A:003 PROFIBUS
P580.04 DIAGevents - - (Readonly) 0x234A:004 PROFIBUS
P580.05 C1 messges - - (Read only) 0x234A:005 PROFIBUS
P580.06 C2 messges - - (Read only) 0x234A:006 PROFIBUS
P580.07 WDevents - - (Read only) 0x234A:007 PROFIBUS
P580.08 DataExevent - - (Read only) 0x234A:008 PROABUS
P580.09 Tot. data o/cles - - (Read only) 0x234A:009 PROFIBUS
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P583.xx Rx dita diagn.
P583.01 Rx dita offset 0 0...240 0x232E:001 ModbusRTU
P583.02 Last RxDbyte0 - - (Read only) 0x232E:002 ModbusRTU
P583.03 Last RxDhytel - - (Read ony) 0x232E:003 ModbusRTU
P583.04 Last RxDhyte2 - - (Read only) 0x232E:004 ModbusRTU
P583.05 Last RxDbyte3 - - (Read only) 0x232E:005 ModbusRTU
P583.06 Last RxDbyte4 - - (Read only) 0x232E:006 ModbusRTU
P583.07 Letzt RxDByte5 - - (Read orly) 0x232E:007 ModbusRTU
P583.08 Last RxDhbyte6 - - (Read only) 0x232E:008 ModbusRTU
P583.09 Last RxDhyte7 - - (Read only) 0x232E:009 ModbusRTU
P583.10 Last RxDbyte8 - - (Read only) 0x232E:010 ModbusRTU
P583.11 Last RxDhbyte9 - - (Read orly) 0x232E:011 ModbusRTU
P583.12 Last RxDbytel0 - - (Read only) 0x232E:012 ModbusRTU
P583.13 Last RxDbytell - - (Read only) 0x232E:013 ModbusRTU
P583.14 Last RxDbytel2 - - (Read only) 0x232E:014 ModbusRTU
P583.15 Last RxDbytel3 - - (Read only) 0x232E:015 ModbusRTU
P583.16 Last RxDbytel4 - - (Read only) 0x232E:016 ModbusRTU
P583.17 Last RxDbytel5 - - (Read only) 0x232E:017 ModbusRTU
P585.xx Tx data diagn.
P585.01 Tx data offset 0 0...240 0x232F:001 ModbusRTU
P585.02 Last TxDbyteO - - (Read only) 0x232F:002 ModbusRTU
P585.03 Last TXDBytel - - (Read only) 0x232F:003 ModbusRTU
P585.04 Last TXDbyte2 - - (Read only) 0x232F:004 ModbusRTU
P585.05 Last TXDbyte3 - - (Read only) 0x232F:005 ModbusRTU
P585.06 Last TxDbyte4 - - (Read only) 0x232F:006 ModbusRTU
P585.07 Last TXDbyte5 - - (Read only) 0x232F:007 ModbusRTU
P585.08 Last TXDbyte6 - - (Read only) 0x232F:008 ModbusRTU
P585.09 Last TXDbyte7 - - (Read only) 0x232F:009 ModbusRTU
P585.10 Last TxDbyte8 - - (Read only) 0x232F:010 ModbusRTU
P585.11 Last TXDbyte9 - - (Read only) 0x232F:011 ModbusRTU
P585.12 Last TxDbyte10 - - (Read only) 0x232F:012 ModbusRTU
P585.13 Last TXxDbytell - - (Read only) 0x232F:013 ModbusRTU
P585.14 Last TXDbyte12 - - (Read only) 0x232F:014 ModbusRTU
P585.15 Last TXDbytel13 - - (Read only) 0x232F:015 ModbusRTU
P585.16 Last TXxDbyte14 - - (Read only) 0x232F:016 ModbusRTU
P585.17 Last TXDbytel5 - - (Read only) 0x232F:017 ModbusRTU
P585xx MBTCPTX/Rx diag
P585.01 Rx offset 0 0...240 0x23BE:001 ModbusTCP
P585.02 Last Rx messge - - (Read only) 0x23BE:002 ModbusTCP
P585.03 Tx offset 0 0...240 0x23BE:003 ModbusTCP
P585.04 Lest Tx messge - - (Read only) 0x23BE:004 ModbusTCP
P590.xx NetWordINx
P590.01 NetWordIN1 0x0000 0x0000 ... OXFFFF 0x4008:001 general
P590.02 NetWordIN2 0x0000 0x0000 ... OXFFFF 0x4008:002 general
P590.03 NetWordIN3 0.0 % 0.0...100.0 % 0x4008:003 general
P590.04 NetWordIN4 0.0 % 0.0 ... D0.0 % 0x4008:004 general
P591.xx NetWordOUTx
P591.01 NetWordOUT1 - - (Read only) 0x400A:001 general
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P591.02 NetWordOUT2 - - (Read only) 0x400A:002 general
P592.xx Process dta IN
P592.01 ACcontrol word 0x0000 0x0000 ... OXFFFF 0x400B:001 general
P592.02 LEQOM ctrlword 0x0000 0x0000 ... OXFFFF 0x400B:002 general
P592.03 Net.freq. 0.1 0.0 Hz 0.0...599.0 Hz 0x400B:003 general
P592.04 Net.setp. speed 0 rpm 0 ... 50000 rpm 0x400B:004 general
P592.05 Net.freq. 0.01 0.00 Hz 0.00 ... 5990 Hz 0x400B:005 general
P592.06 \eloc. mode stp 0.0 Hz -599.0 ... 599.0 Hz 0x400B:006 general
P592.07 PID stpoint 0.00 PID unit -300.00 ... 300.00 PID unit | 0x400B:007 general
P592.08 Torque mode stp 0 Nm -32768 ... 32767 Nm 0x400B:008 general
P592.09 Torque <aling 0 -128 ... 127 0x400B:009 general
P592.11 PIDfeedback 0.00 PID unit -300.00 ... 300.00 PID unit | 0x400B:011 general
P592.12 NetSetfreq0.02Hz 0 Hz -29950 ... 29950 Hz 0x400B:012 general
P592.13 N.FqSet+/-16384 0 -32768 .. 32767 0x400B:013 general
P593.xx Process dta OUT
P593.01 ACstatus word - - (Read only) 0x400C:001 general
P593.02 LEOOM stat. word - - (Read only) 0x400C:002 general
P593.03 Frequency (0.1) X.X Hz - (Read only) 0x400C:003 general
P593.04 Motor speed X rpm - (Read only) 0x400C:004 general
P593.05 Drive status - - (Read only) 0x400C:005 general
P593.06 Frequency 0.01 X.XX Hz - (Read only) 0x400C:006 general
P593.07 Torque <aled - - (Read only) 0x400C:007 general
P593.08 Frequengy 0.02Hz Hz - (Read only) 0x400C:008 general
P593.09 Feq. [+-16384] - - (Read only) 0x400C:009 general
P595.xx PAM montoring
P595.02 Keep alvereg. 0 0 ... 65535 0x2552:002 general
P595.03 Timeout time 10.0s 0.0...6553.5s 0x2552:003 general
P595.04 Reaction Noresponse [0] Selectionlist 0x2552:004 general
P595.05 Action No action[0] Selectionlist 0x2552:005 general
P595.06 PAM status - - (Read only) 0x2552:006 general
P595.07 WLANreset t.out Os 0...65535s 0x2552:007 general
P600.xx PID stup
P600.01 Operatingnode Inhibited [0] Selectionlist 0x4020:001 general
P600.02 PID pocessvar. Analog input 1 [1] Selectionlist 0x4020:002 general
P600.03 PID speedange 100 % 0...100 % 0x4020:003 general
P600.04 PID line speed w/ o speed.add. [0] Selectionlist 0x4020:004 general
P600.05 Min speed lim -100.0 % -100.0 ... 100.0 % 0x4020:005 general
P600.06 Max speed lim 100.0 % -100.0 ... 100.0 % 0x4020:006 general
P601.00 PIDP-component 5.0% 0.0 ... 1000.0%6 0x4048 general
P602.00 PID 1 component 400 ms 10 ... 6000 ms 0x4049 general
P603.00 PID Bcomponent 0.0s 0.0..20.0s 0x404A general
P604.00 PID stp.ramp 20.0s 0.0...100.0s 0x404B general
P605.xx PID stp. limit
P605.01 Minimum setpoint -300.00 PID unit -300.00 ... 300.00 PID unit | 0x404E:001 general
P605.02 Maximum ®tpoint 300.00 PID unit -300.00 ... 300.00 PID unit | 0x404E:002 general
P606.xx PID speed op.
P606.01 Accel. time 10s 0.0 ...3600.0 s 0x4021:001 general
P606.02 Deel. time 10s 0.0 ...3600.0 s 0x4021:002 general

86

01-639501R2, CG Drives & Automation




Disphy code Short designation Default setting Settingrange Address Category
P607.xx PID influence
P607.01 Activationtime 5.0s 0.0...999.9s 0x404C:001 general
P607.02 Mask out time 5.0s 0.0...999.9s 0x404C:002 general
P608.xx PID alarms
P608.01 MIN alarm thish. 0.00 PID unit -300.00 ... 300.00 PID unit | 0x404D:001 general
P608.02 MAX alarm tish. 100.00 PID unit -300.00 ... 300.00 PID unit | 0x404D:002 general
P608.03 Bandv. feedback 2.00 % 0.00 ... 100.00 % 0x404D:003 general
P610.xx PID sleep mode
pP610.a Activation Disabled [0] Selectionlist 0x4023:001 general
P610.02 Sop method Coastind0] Selectionlist 0x4023:002 general
P610.03 Freq. thresh. 0.0 Hz 0.0...599.0 Hz 0x4023:003 general
P610.04 Feedback thesh. 0.00 PID unit -300.00 ... 30@O PID unit 0x4023:004 general
P610.05 Dehy time 0.0s 0.0...300.0s 0x4023:005 general
P610.06 Recovery Setp. > P610.3 [0] Selectionlist 0x4023:006 general
P610.07 Bandwidth 0.00 PID unit 0.00 ... 300.00 PID unit 0x4023:007 general
P610.08 Recovery thresh. 0.00 PID unit -300.00 ... 300.00 PID unit | 0x4023:008 general
P615.xx Auto-rinsing
P615.01 Rinsing in idle Inhibited [0] Selectionlist 0x4024:001 general
P615.02 Rinserterval 30.0 min 0.0 ... 6000.0 min 0x4024:002 general
P61503 Rinse speed 0.0 Hz -599.0 ... 599.0 Hz 0x4024:003 general
P615.04 Rinse period 0.0s 0.0 ... 6000.0 s 0x4024:004 general
P700.xx Devicecommands
P700.01 Load @f. sett. Off/ ready [0] Selectionlist 0x2022:001 general
P700.03 Save user @ta Off/ ready [0] Selectionlist 0x2022:003 general
P700.04 Load user dta Off/ ready [0] Selectionlist 0x2022:004 general
P700.05 Load OEM @a Off/ ready [0] Selectionlist 0x2022:005 general
P700.06 Save OEM dta Off/ ready [0] Selectionlist 0x2022:006 general
P700.07 Load pa st 1 Off/ ready [0] Selectionlist 0x2022:007 general
P700.08 Load pa =t 2 Off/ ready [0] Selectionlist 0x2022:008 general
P700.09 Load pa =t 3 Off/ ready [0] Selectionlist 0x2022:009 general
P70.10 Load pa =t 4 Off/ ready [0] Selectionlist 0x2022:010 general
P700.11 Save pa. st 1 Off/ ready [0] Selectionlist 0x2022:011 general
pP700.12 Save pa. st 2 Off/ ready [0] Selectionlist 0x2022:012 general
P700.13 Save pa. =t 3 Off/ ready [0] Selectionlist 0x2022:013 general
P700.14 Save pa. st 4 Off/ ready [0] Selectionlist 0x2022:014 general
P700.15 Dekte logbook Off/ ready [0] Selectionlist 0x2022:015 general
P701.00 KP stp. ina. 1 1...100 0x2862 general
P70200 Scal.speedact. 0.00 0.00 ... 650.00 0x4002 general
P703.00 KPstaus displ. 0x00000000 0x00000000 ... OXFFFFFFO0| 0x2864 general
P704.xx DC baking
P704.01 Curent 0.0 % 0.0...200.0 % 0x2B84:001 general
P704.02 Hold timeautom. 0.0s 0.0...1000.0 s 0x2B84:002 general
P704.03 Threshold atiom. 0.0 Hz 0.0 ... 599.0 Hz 0x2B84:003 general
P704.04 Demagmt. time 100 % 0...150 % 0x2B84:004 general
P704.05 Def. demag. time X ms - (Read only) 0x2B84:005 general
P704.06 DCbrk/nv.disab 0 0..1 0x2B84:006 general
P705.00 KP languge English [1] Selectionlist 0x2863 general
P706.xx Brake mangement
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P706.01 Operatingnode Rfg stop (RFGS) [1] Selectionlist 0x2541:001 general
P706.02 Activethreshold xV - (Read only) 0x2541:002 general
P706.03 Red. threshold ov 0..100V 0x2541:003 general
P706.04 Addfrequency 0.0 Hz 0.0...10.0 Hz 0x2541:004 general
P706.05 Del.overr.time 20s 0.0...60.0s 0x2541:005 general
P706.06 Brk.res. befav Off:disabl+errorf0] Selectdn list 0x2541:006 general

P707.xx Brake resstor
pP707.02 Resstancevalue My nadén K nén dPd pana dna|0x2550:002 general
P707.03 Reted power 50 W* 0 ... 800000 W 0x2550:003 general
P707.04 Maximum heit 8.0 KWs* 0.0 ... 100000.0W/s 0x2550:004 general
pP707.07 Thermal load X.X % - (Read only) 0x2550:007 general
P707.08 Warning ttresh. 90.0 % 50.0 ... 150.0 % 0x2550:008 general
P707.09 Eror thresh. 100.0 % 50.0 ... 150.0 % 0x2550:009 general
pP707.10 Warningresp. Warning [1] Selectionlist 0x2550:010 general
pP707.11 Eror response Fault [3] Selectionlist 0x2550:011 general

P708.xx Keypad tup
pP708.01 CTRL&R keys CTRL&/R Enable [1] Selectionlist 0x2602:001 general
P708.02 Selectrot.dir. Forward [0] Selectionlist 0x2602:@2 general
P708.03 Keypad Full Ctrl Off[0] Selectionlist 0x2602:003 general

P710.xx Load loss etect
pP710.01 Threshold 0.0% 0.0 ... 200.0 % 0x4006:001 general
P710.02 Deceleration 0.0s 0.0...300.0s 0x4006:002 general

P711.xx Positioncounter
pP711.01 Signal sorce Disbled [0] Selectionlist 0x2C49:001 general
P711.02 Reset mode Rising edge [0] Selectionlist 0x2C49:002 general
P711.03 Actual position - - (Read only) 0x2C49:003 general

P712.xx Brake control
pP712.01 Brake mode Off [2] Selectionlist 0x2820:001 general
pP712.02 Closing time 100 ms 0 ... 10000 ms 0x2820:002 general
P712.03 Opening time 100 ms 0 ... 10000 ms 0x2820:003 general
pP712.07 Closing thesh. 0.2 Hz 0.0...599.0 Hz 0x2820:007 general
P712.08 Holding load 0.0% -500.0 ... 500.0 % 0x2820:008 general
p712.12 ClosingThr dey 0ms 0 ... 10000 ms 0x2820:012 general
pP712.13 HoldLoad ramptim 0ms 0...100 ms 0x2820:013 general
pP712.15 Brake status - - (Read only) 0x2820:015 general

P718.xx Flyngrestart
P718.01 Curent 30 % 0...100 % 0x2BA1:001 MCTRL
pP718.02 Sart frequency 20.0 Hz -599.0 ... 599.0 Hz 0x2BA1:002 MCTRL
P718.03 Restart time 5911 ms* 1...60000 ms 0x2BA1:003 MCTRL
P718.08 Flresfrequency X.X Hz - (Read only) 0x2BA1:008 MCTRL

P721.xx Mainsfail. ctrl
pP721.01 Enable function Disabled [0] Selectionist 0x2D66:001 general
pP721.02 DGbus actével 0 %* 60 ... 90 % 0x2D66:002 general
pP721.03 GainV-ctrl 0.01000 Hz/V 0.00001 ... 0.50000 Hz/V 0x2D66:003 general
P721.04 Res. timeV-ctrl 20 ms 5...2000 ms 0x2D66:004 general
P721.05 DCvoltage stp. 100 % 80 ...110% 0x2D66:005 general
pP721.06 Setp. ramp 20 ms 1...16000 ms 0x2D66:006 general
pP721.07 Clear time 20 ms 1... 60000 ms 0x2D66:007 general
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P721.08 Restart level 0.0 Hz 0.0...599.0 Hz 0x2D66:008 general
P721.09 RERT:Satus - - (Read only) 0x2D66:009 general

P730.00 PIN1 protection 0 -1 ... 9999 0x203D general

P731.00 PIN2 protection 0 -1 ... 9999 0x203E general

P732.00 Auto-Save BPM Inhibit [0] Selectionlist 0x2829 general

P740.xx Favorites sett.

P740.01 Parameter 1 0x2DDD0000 0x00000000 ... OXFFFFFF00| 0x261C:001 general
P740.02 Parameter 2 0x60780000 0x00000000 ... OxFFFFFF00| 0x261C:002 general
P740.03 Parameter 3 0x2D8&®0000 0x00000000 ... OXFFFFFF00| 0x261C:003 general
P740.04 Parameter 4 0x603F0000 0x00000000 ... OXFFFFFF00| 0x261C:004 general
P740.05 Parameter 5 0x28240000 0x00000000 ... OxFFFFFF00| 0x261C:005 general
P740.06 Parameter 6 0x28600100 0x00000000 ..0xFFFFFF00 |0x261C:006 general
P740.07 Parameter 7 0x28380100 0x00000000 ... OxFFFFFF00| 0x261C:007 general
P740.08 Parameter 8 0x28380300 0x00000000 ... OXFFFFFF00| 0x261C:008 general
P740.09 Parameter 9 0x25400100 0x00000000 ... OXFFFFFFO0| 0x261G009 general
P740.10 Parameter 10 0x29150000 0x00000000 ... OXFFFFFF00| 0x261C:010 general
P740.11 Parameter 11 0x29160000 0x00000000 ... OXFFFFFF00| 0x261C:011 general
P740.12 Parameter 12 0x29170000 0x00000000 ... OXFFFFFF00| 0x261C:012 general
P740.13 Parameter 13 0x29180000 0x00000000 ... OXFFFFFF00| 0x261C:013 general
P740.14 Parameter 14 0x2C000000 0x00000000 ... OXFFFFFF00| 0x261C:014 general
P740.15 Parameter 15 0x2B000000 0x00000000 ... OXFFFFFF00| 0x261C:015 general
P740.16 Parameter 16 0x2B010100 0x00000000 ... OXFFFFFF0O0| 0x261C:016 general
P740.17 Parameter 17 0x2B010200 0x00000000 ... OXFFFFFF00| 0x261C:017 general
P740.18 Parameter 18 0x283A0000 0x00000000 ... OXFFFFFF00| 0x261C:018 general
P740.19 Parameter 19 0x29390000 0x00000000 ... OXFFFFFF00| 0x261C:019 general
P740.20 Parameter 20 0x2D430100 0x00000000 ... OXFFFFFF00| 0x261C:020 general
P740.21 Parameter 21 0x2D4B0100 0x00000000 ... OXFFFFFF00| 0x261C:021 general
P740.22 Parameter 22 0x2B120100 0x00000000 ...xFFFFFFO0 |0x261C:022 general
P740.23 Parameter 23 0x60750000 0x00000000 ... OXFFFFFF00| 0x261C:023 general
P740.24 Parameter 24 0x60730000 0x00000000 ... OXFFFFFF00| 0x261C:024 general
P740.25 Parameter 25 0x26310100 0x00000000 ... OXFFFFFFO0| 0x261C025 general
P740.26 Parameter 26 0x26310200 0x00000000 ... OXFFFFFF00| 0x261C:026 general
P740.27 Parameter 27 0x26310300 0x00000000 ... OXFFFFFF00| 0x261C:027 general
P740.28 Parameter 28 0x26310400 0x00000000 ... OXFFFFFF00| 0x261C:028 general
P740.29 Parameter 29 0x26310500 0x00000000 ... OXFFFFFF00| 0x261C:029 general
P740.30 Parameter 30 0x26310600 0x00000000 ... OXFFFFFF00| 0x261C:030 general
P740.31 Parameter 31 0x26310700 0x00000000 ... OXFFFFFF00| 0x261C:031 general
P740.32 Parameter 32 0x26310800 0x00000000 ... OXFFFFFF00| 0x261C:032 general
P740.33 Parameter 33 0x26310900 0x00000000 ... OXFFFFFF00| 0x261C:033 general
P740.34 Parameter 34 0x26310D00 0x00000000 ... OXFFFFFF00| 0x261C:034 general
P740.35 Parameter 35 0x26311200 0x00000000 ... OXFFFFFF00| 0x261C:035 general
P740.36 Parameter 36 0x26311300 0x00000000 ... OXFFFFFF00| 0x261C:036 general
P740.37 Parameter 37 0x26311400 0x00000000 ... OXFFFFFF00| 0x261C:037 general
P740.38 Parameter 38 0x26340100 0x00000000 ...XFFFFFFO0 |0x261C:038 general
P740.39 Parameter 39 0x26340200 0x00000000 ... OXFFFFFF00| 0x261C:039 general
P740.40 Parameter 40 0x26360100 0x00000000 ... OXFFFFFF00| 0x261C:040 general
P740.41 Parameter 41 0x26360200 0x00000000 ... OXFFFFFFO0| 0x261C041 general
P740.42 Parameter 42 0x26360300 0x00000000 ... OXFFFFFFO0| 0x261C:042 general
CG Drives & Automiain, 03639501R2 89




Disphy code Short designation Default setting Settingrange Address Category
P740.43 Parameter 43 0x26390100 0x00000000 ... OXFFFFFF00| 0x261C:043 general
P740.44 Parameter 44 0x26390200 0x00000000 ... OXFFFFFF00| 0x261C:044 general
P740.45 Parameter 45 0x26390300 0x00000000 ... OXFFFFFF00| 0x261C:045 general
P740.46 Parameter 46 0x26390400 0x00000000 ... OXFFFFFF00| 0x261C:046 general
P740.47 Parameter 47 0x29110100 0x00000000 ... OXFFFFFF00| 0x261C:047 general
P740.48 Parameter 48 0x29110200 0x00000000 ... OXFFFFFF00| 0x261C:048 general
P740.49 Parameter 49 0x29110300 0x00000000 ... OXFFFFFF00| 0x261C:049 general
P740.50 Parameter 50 0x29110400 0x00000000 ... OXFFFFFF00| 0x261C:050 general

P750.xx Param. <t setup
P750.01.. 32 |Parameter 1 ...Parameter |0x00000000 0x00000000 ... OXFFFFFF00| 0x4041:001 ... |general

32 0x4041:032

P751.xx Par. value £t 1

P751.01...32|Set1-Valuel...8t1- 0 -2147483648 ... 2147483647 0x4042:001 ... |general
Value 32 0x4042:032

P7%2.xx Par. value ®t 2

P752.01...32|%t2-Valuel..&2- |0 -2147483648 ... 2147483647 0x4043:001 ... |general
Value 32 0x4043:032

P753.xx Par. value £t 3

P753.01...32|%t3-Valuel..&3- |0 -2147483648 ... 2147483647 0x4044001 ... |general
Value 32 0x4044:032

P754.xx Par. value £t 4

P754.01 ...32|Set4-Value 1 ... 8t 4- 0 -2147483648 ... 2147483647 0x4045:001 ... |general
Value 32 0x4045:032

P755.00 P&t activation On op. disabled [0] Selectionlist 0x4046 general

P756.xx P&t error msg.

P756.01 Satus - - (Read only) 0x4047:001 general
P756.02 List entry - - (Read only) 0x4047:002 general
P760.xx Fault config.
P760.02 Restart dely 3.0s 0.0 ...1000.0 s 0x2839:002 general
P760.03 Restart counter 5 0...255 0x2839:003 general
P760.04 Tro.count r.time 40.0 s 0.1...3600.0 s 0x2839:004 general
P760.05 Trouble counter - - (Read only) 0x2839:005 general

P780.00 CiA: Stusword - - (Read only) 0x6041 general

P781.00 Target velocity 0 rpm -32768 ... 32767gm 0x6042 general

P782.00 \elocity demand X rpm - (Read only) 0x6043 general

P783.00 \elocity actual X rpm - (Read only) 0x6044 general

P784.xx Vel. min max
pP784.01 Vel. min amount 0 rpm 0 ... 480000 rpm 0x6046:001 general
P784.02 Vel. max amount 2147483647 rpm 0 ... 2147483647 rpm 0x6046:002 general

P785.xx Vel.acceleration
pP785.01 Deta speed 3000 rpm 0 ... 2147483647 rpm 0x6048:001 general
pP785.02 Deta time 10s 0...65535s 0x6048:002 general

P786.xx Vel.deceleration
P786.01 Detaspeed 3000 rpm 0 ... 2147483647 rpm 0x6049:001 general
P786.02 Deta time 10s 0...65535s 0x6049:002 general

P788.00 Modes of op. dis - - (Read only) 0x6061 general

P789.00 Suppoted modes - - (Read only) 0x6502 general

P790.00 Quickstop dec. 546000 pos. units? 0 ... 2147483647 pos. ufég | 0x6085 general

P791.00 Fault reaction Coasting0] Selectionist 0x605E general

P800.00 Sequencer mode Disabled [0] Selectionlist 0x4025 general

P801.xx Segmet 1
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P801.01 Frequency stp. 0.0 Hz -599.0... 599.0 Hz 0x4026:001 general
P801.02 Accel./decel. 50s 0.0...3600.0 s 0x4026:002 general
P801.03 Time 0.0s 0.0 ... 100000.0 s 0x4026:003 general
P801.04 Digtal outp. 0 0..255 0x4026:004 general
P801.05 Analog outp. 0.00 VDC 0.00 ...10.00 VDC 0x4026:005 general
P801.06 PID stp. 0.00 PID unit -300.00 ... 300.00 PID unit | 0x4026:006 general
P801.07 Torque tp. 100.0 % -400.0 ... 400.0 % 0x4026:007 general

P802.xx Segmet 2
P802.01 Frequency stp. 0.0 Hz -599.0 ... 599.0 Hz 0x4027:001 general
P802.02 Accel./decel. 50s 0.0...3600.0 s 0x4027:002 general
P802.03 Time 0.0s 0.0 ... 100000.0 s 0x4027:003 general
P802.04 Digtal outp. 0 0..255 0x4027:004 general
P802.05 Analog outp. 0.00 VDC 0.00 ... 10.00 VDC 0x4027:005 general
P802.06 PID stp. 0.00 PID unit -300.00 ... 300.00 PID unit {0x4027:006 general
P802.07 Torque tp. 100.0 % -400.0 ... 400.0 % 0x4027:007 general

P803.xx Segmet 3
P803.01 Frequency stp. 0.0 Hz -599.0 ... 599.0 Hz 0x4028:001 general
P803.02 Accel./decel. 5.0s 0.0 ...3600.0 s 0x4028:002 general
P803.03 Time 0.0s 0.0 ... 100000.0 s 0x4028:003 general
P803.04 Digtal outp. 0 0..255 0x4028:004 general
P803.05 Analog outp. 0.00 VDC 0.00 ... 10.00 VDC 0x4028:005 general
P803.06 PID stp. 0.00 PID unit -300.00 ... 300.00 PID unit | 0x4028:006 general
P803.07 Torque ®tp. 100.0 % -400.0 ... 400.0 % 0x4028:007 general

P804.xx Segmet 4
P804.01 Frequency stp. 0.0 Hz -599.0 ... 599.0 Hz 0x4029:001 general
P804.02 Accel./decel. 5.0s 0.0 ...3600.0 s 0x4029:002 general
P804.03 Time 0.0s 0.0 ... 100000.0 s 0x4029:003 general
P804.04 Digtal outp. 0 0..255 0x4029:004 general
P804.05 Analog outp. 0.00 VDC 0.00 ... 10.00 VDC 0x4029:005 general
P804.06 PID =tp. 0.00 PID unit -300.00 ... 300.00 PID unit | 0x4029:006 general
P804.07 Torque tp. 100.0 % -400.0 ... 400.0 % 0x4029:007 general

P805.xx Segmet 5
P805.01 Frequency stp. 0.0 Hz -599.0 ... 599.0 Hz 0x402A:001 general
P805.02 Accel./decel. 5.0s 0.0 ...3600.0 s 0x402A:002 general
P805.03 Time 0.0s 0.0 ... 100000.0 s 0x402A:003 general
P805.04 Digtal outp. 0 0..255 0x402A:004 general
P805.05 Analog outp. 0.00 VDC 0.00 ... 10.00 VDC 0x402A:005 general
P805.06 PID stp. 0.00PID unit -300.00 ... 300.00 PID unit | 0x402A:006 general
P805.07 Torque ®tp. 100.0 % -400.0 ... 400.0 % 0x402A:007 general

P806.xx Segmet 6
P806.01 Frequency stp. 0.0 Hz -599.0 ... 599.0 Hz 0x402B:001 general
P806.02 Accel./decel. 50s 0.0...3600.0 s 0x402B:002 general
P806.03 Time 0.0s 0.0 ... 100000.0 s 0x402B:003 general
P806.04 Digtal outp. 0 0...255 0x402B:004 general
P806.05 Analog outp. 0.00 VDC 0.00 ... 10.00 VDC 0x402B:005 general
P806.06 PID stp. 0.00 PID unit -30000 ... 300.00 PID unit | 0x402B:006 general
P806.07 Torque ®tp. 100.0 % -400.0 ... 400.0 % 0x402B:007 general

P807.xx Segmet 7
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Disphy code Short designation Default setting Settingrange Address Category
P807.01 Frequency stp. 0.0 Hz -599.0 ... 599.0 Hz 0x402C:001 general
P807.02 Accel./decel. 5.0s 0.0...3600.0 s 0x4@C:002 general
P807.03 Time 0.0s 0.0 ... 100000.0 s 0x402C:003 general
P807.04 Digtal outp. 0 0..255 0x402C:004 general
P807.05 Analog outp. 0.00 VDC 0.00 ... 10.00 VDC 0x402C:005 general
P807.06 PID stp. 0.00 PID unit -300.00 ... 300.0@1D unit 0x402C:006 general
P807.07 Torque tp. 100.0 % -400.0 ... 400.0 % 0x402C:007 general

P808.xx Segmet 8
P808.01 Frequency stp. 0.0 Hz -599.0 ... 599.0 Hz 0x402D:001 general
P808.02 Accel./decel. 5.0s 0.0...3600.0 s 0x402D:002 general
P808.03 Time 0.0s 0.0 ... 100000.0 s 0x402D:003 general
P808.04 Digtal outp. 0 0..255 0x402D:004 general
P808.05 Analog outp. 0.00 VDC 0.00 ... 10.00 VDC 0x402D:005 general
P808.06 PID stp. 0.00 PID unit -300.00 ... 300.00 PID unit | 0x402D:006 general
P808.07 Torque tp. 100.0 % -400.0 ... 400.0 % 0x402D:007 general

P820.00 SartOfSeq. mode Restart sequencr [0] Selectionlist 0x4040 general

P822.xx End segmet
P822.01 Frequency stp. 0.0 Hz -599.0 ... 599.0 Hz 0x402E:001 general
P822.02 Accel./decel. 5.0s 0.0...3600.0 s 0x402E:002 general
P822.03 Time 0.0s 0.0 ... 100000.0 s 0x402E:003 general
P822.04 Digtal outp. 0 0..255 0x402E:004 general
P822.05 Analog outp. 0.00 VDC 0.00 ... 10.00 VDC 0x402E:005 general
P822.06 PID stp. 0.00 PID unit -300.00 ... 300.00 PID unit | 0x402E:006 general
P822.07 Torque tp. 100.0 % -400.0 ... 400.0 % 0x402E:007 general

P824.00 End of seq. mode Keep running [0] Selectionlist 0x402F general

P830.xx Sequence 1
P830.01..16 |Sepl.. &p 16 Skipstep [0] Selectionlist 0x4030:001 ... |general

0x4030:016

P831.00 Cycl. sequence 1 1 1...65535 0x4031 general

P835.xx Sequence 2
P835.01...16|Sep 1l ... 8p 16 Skipstep [0] Selectionist 0x4032:001 ... |general

0x4032:016

P836.00 Cycl. sequence 2 1 1...65535 0x4033 general

P840.xx Sequence 3
P840.01...16|Sep 1 ... 8p 16 Skipstep [0] Selectionist 0x4034:001 ... |general

0x4034:016

P841.00 Cycl. sequence 3 1 1..65535 0x4035 general

P845.xx Sequence 4
P845.01...16|Sep 1 ... Bp 16 Skipstep [0] Selectionlist 0x4036:001 ... |general

0x4036:016

P846.00 CQycl. sequence 4 1 1...65535 0x4037 general

P850.xx Sequence 5
P850.01...16|Sep 1 ... 8p 16 Skipstep [0] Selectionist 0x4038:001 ... |general

0x4038:016

P851.00 Cycl. sequence 5 1 1...65535 0x4039 general

P855.xx Sequence 6
P855.01...16|Sep 1 ... 8&p 16 Skipstep [0] Selectionist 0x403A:001 ... |general

0x403A:016

P856.00 COycl. sequence 6 1 1...65535 0x403B general

P860.xx Sequence 7
P860.01...16|Sep 1 ... 8p 16 Skipstep [0] Selectionlist 0x403C:001 ... |general

0x403C:016
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Disphy code Short designation Default setting Settingrange Address Category
P861.00 Cycl. sequence 7 1 1..65535 0x403D general
P865.xx Sequence 8
P865.01 ... 16 |Sep 1 ... 8p 16 Skipstep [0] Selectionlist 0x403E:001 ... |general
0x403E:016
P866.00 Cycl. sequence 8 1 1...65535 0x403F general
* Default settingdepending on the gé. Fimware version 05.00.00.0

5.5. Save parameter settings in the memory module

5.5.1. Save parameter settings with keypad

If one parametessetting has been changed with the keypad but has not been saved in the
memory module with mains failure protection, the SET display is blinking.

In order to save parameter settings in the user memory of the memory module, press the
keypad enter key longehan 3 s.

LEL:FLE'#I:I{IHi E..slk.'ing F'.af*ame’r:.er-s. F'ar'-.asr:e’r_,er-s. Eak_}ed
SR _Q?\ SHY INGEP—» PLEVED

REM AUTO3SET%| g ot REM AUTO3 SET-i% | REM AUTO SET

5.5.2. Save parameter settings withEemotron EASY Starter

If a parameter setting has been changed with thlgmotron EASY Startebut not yet
saved in the memory module with mains failure protection, the status line of the
»Emotron EASY Startedisplays the note "The parameter set was changed".

In order to save parameter settings in the user memory of the memory module,

w click the button in the toolbar of theBmotron EASY Starteg or
w press the functiorkey<F6>or
w executethe devicecommand'Saveuserdata": 0x2022:003 (P700.03)"On/ start[1]".

CG Drives & Automiain, 0:639501R2 93




6. Diagnostics and fault elimination

6.1. LED status display

The "RDY" and "ERR" LED status displays on the front of #réeinprovide some quick
information about certairoperating states.

"RDY" LED (blue)

"ERR" LED (red)

Status/meaning

off

off

No supply voltage.

I | I | Initialisation (inverter is started.)
on on
[ N N N | off Safe torque off (STO) active.

blinking (1 Hz)

4 Safe torque off (STQ) 486

INLERRENRNNNNRER
blinking fast (4 Hz)

Safe torque off (STO) active, warning active.

EEENEENEN
blinking (2 Hz)

off

Inverter inhibited.

LR LT
blinking fast (4 Hz)

Inverter disabled, warning active.
4 Error handling 111

|
on

Inverter disabled, error active.
4 Error handling 111

1 [ | 1 Inverter inhibited, no D@®us voltage.
litevery 1.5 s for a
short time
| I | USB module is connected\5supply voltage for the USB module is available.
on for a short time
everyls
I | off Inverter enabled.
on The motor rotates according to the specified setpoint or quick stop active.
NENNRNNINNDNNNNR |Inverter enabled, warning active.
blinking fast (4 Hz) The motor rotates according to the specified setpoint or quick stop active.
I B B W | Inverter enabled, quick stop as response to fault active.

blinking (1 Hz)

4 Error handling 111

Both LEDs are blinking in a rapidly alternatin

mode

Firmware update active.
4 Firmware download 449

Both LEDs are blinking irvary rapidly

synchronous mode

"Visual tracking" function is active.
4 Optical device identificatioh 133
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6.2. Diagnostics parameter

The inverter provides many diagnostic parameters which atgftifor operation,

maintenance, error diagnosis, error correction, etc.

w Inthe followingoverviewthe mostcommondiagnostigparametersare listed. Forthe
keypad you can find these diagnostic parameters in grbup

w Furtherparametersfor more specificdiagnostigourposesare describedn the following
subchapters.

w Thediagnostigparameterscanonly be readandcannotbe written to.

Parameter Name /valuerange / [default setting] Info
0x2030 CRC paameter st Dispby of the 32bit hash sunfor the ntegrity check of the pameter
A Read only set.
0x2B0B Frequency stpoint Disphy of the actualfequency stpoint that is nternally ransferredto
A Read only: x.x Hz the mator control (afterscaling andrampgenerator).
A From version 03.00
0x2BOE Frequency stpoint Dispby of the fequency stpoint curmrently assigned.
(P102.00) (Freq. stpoint) A Depending on the rgsent operatingconditions this value may differ
A Read only: x.x Hz from the curent output frequency0ox2DDD (P100.00)
0x2BOF VFC aitput frequency Disphy of the curent output frequencyat VIf operation.
A Read only: x.x Hz
0x2D4F Motor utilisation(i2*t) Disphy of the curent thermal mdor utilisation.
(P123.00) (Mot. i2t utilis.)
A Read only: x %
0x2D87 DGCbusvoltage Dispby of the curent DGbusvoltage.
(P105.00) (DGbusvoltage)
A Read only: x V
0x2D88 Motor cument Disphy des pesent current-r.m.s.value.
(P104.00) (Motor curent)
A Read only: x.x A
0x2D89 Motor voltage Display of the curent motor voltage.
(P106.00) (Motor voltage)
A Read only: %/AC
0x2DA2:001 Output power: Effectivepower Disphy of the activeoutput power for an enegy anaysis in therespee
(P108.01) (Output pwer: Effectivgpower) tive application.
A Read only: x.xxx kW
0x2DA2:002 Output power: Appaent power Disphy of the appaent output power for an enegy anajsis in the
(P108.02) (Output ppwer: Appaent power) respectiveapplication.
A Read only: x.xxx\eA
0x2DA3:001 Output enggy: Mdaor Disphby of the output pever in mdor modefor an enegy anaysis in the
(P109.01) (Output enegy: Mdor) respectiveapplication.
A Read only: xxx kWh
0x2DA3:002 Output enagy: Geneator Disphy of the output paver ingenerator modefor an erergy anaysis in
(P109.02) (Output enegy: Geneator) the respectiveapplication.
A Read only: x.xx kWh
0x2DDD Output frequency Dispby of the curent output frequencyfor diagnostic®f the control.
(P100.00) (Output fequency)
A Read only: x.x Hz
0x400D Scaled actualvalue Disphy of the curent speed in applicationnits.
(P101.00) (Scaled actvalue)
A Readonly: x Units
0x6077 Torque actualalue Disphby of the curent torque.
(P107.00) (Torque actual) A mnn 23 torratedt@que 0x6076 (P325.00)
A Read only: x.x %
0x6078 Curent actualvalue Disphby of the pesent motor curent.
(P103.00) (Curent actual) AmMnn :7:torrated@rent 0x6075 (P323.00)

A Read only: x.x %
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6.2.1. Logbook

For diagnostic purposes, the logbook contains the last 32 error messages and warning
signals of the inverter, which hawecurred during operation.

Preconditions
The logbook can only be accessed

w via the user interface ofBmotron EASY Starte("Diagnostics" tatgr
w vianetwork.

Details

In contrast to the error history buffer, the logbook additionally protocols the following
events:

w Faultmessages

w Changeover from normal to setup mode (and vieersa)

w Execution of deviceommands

w Avoidance of safetfunctions

The logbook entries are saved persistently in the inverter. If all 32 memory units are
occupied, the oldest entry isateted for a new entry. By means of the "Delete logbook”
device command, all logbook entries can be deleted.

Accessing the logbook withEmotron EASY Starter

w Select the inverter on the left side in th&motron EASY Startedevicdist.
w Change to the "Rignostics'tab.
w Click thefE] icon to open thdogbook.

Observe that the logbook only presents a snapshot at the time the data are read out. If a
new event occurs, the logbook must be read out again so that the new event becomes
visible.

Accessing the logbdovia network

The logbook can also be accessed via network from a highel controller or a
visualisation. Thstructure of the diagnostionessagesomplieswith the "ETG.1020"
standardof the EthelCATTechnology Grou(ETG).

See chapter 13.3 of doclent "ETG.1020 Protocol Enhancements” provide
by theEtherCATechnologyGroup(ETGJor detailedinformation on the
structure of the diagnostimessages.

Parameter Name / value range / [default setting] Info

0x2022:015 Device commands: Deletegbook (Device 1 = delete all entries in the logbook.
(P700.15) commands: Delete logbook)

Setting can only be changed if the inverter is
inhibited.

0 Off / ready

1 On/ start
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6.2.2. Error history buffer

For purposes of diagnostics, the error history buffer camgdhe last 32 error and warning
messages of the inverter, which have occurred during operation. The error history buffer
can be read out using the keypad via P155.00 and provides a limited view on the logbook.

Details

w Foreacheventthat isrecorded,the error historybuffer containsthe messagédext, the
error code the time of occurrenceaswell asa counterfor successivadenticalevents.
If anevent that has already been recorded occrapeatedly,only the counter is
incremented.

w Theerror historybuffer canbe resetby the user.In orderto preventthe buffer from
being reset by theiser,this function can be protected by means gfassword.

w Observehat the error historybuffer only presentsa snapshotat the time the dataare
read out. If a nevevent occurs, the error history buffer must be read out again via
P155.00 so that the new event becomésible.
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Accessing the error history buffer with the keypad

LIELFLEAINL

Use the+! keyin the operating mode to
navigateto the parameterzation mode one

You are now in the group level. All parameters
of the inverter are divided into different
groups according to their function.

Note: By using they keyyou can navigate
onelevel upwards again anytime.

Use thet navigationkeyto select group 1

(I Y
L ¥ levelbelow.
REM AUTO SET-I
2 Favorites V
MLl A\
LIy Lo Il \
REM AUTO SET-
3 |\Dizanostics
[ O
LIy LrLni 1 g\ o
REM AUTO SET 2 ("Diagnostics").

4 0uteut. Freguency

T rmrmmn
(I N I o Iy

REM AUTO SET-

5 |Ereor memord

L3171 2
([ T o Y I
REM

AUTO SET- -

parameter.

@
. Bus LU
1 |
WA 1
AUTO SETH
@ @ ®
6]

TimeididiPhBdnEEs

entries.

display.

M

Use the+! keyto navigate to one levddelow.

You are now in the parameter level of the
group selected.

Use thet and } select the P155.00

Use the+! keyto navigate to one levéddelow.
You are now in the error history buffer.

U= the 1t and } navigationkeysyou can
now scroll through the error history buffer

Use the+! key,you can switch over the

[} :Il_ [- [} [} 1 Q\ Information displayed (page 1):
LS ' S A x x A oA S
REM AUTO SET-I A‘\ aSaal3as UGSEQU
® @ b2d 2F GKS SydNE onm ' fFGSal
wSalLlyasS 62 I gl NyAy3aIs ¢  G°1
9NNBNJ O2RS
Information displayed (page 2):
¢AYS 2F 200dzNNByOS
b2d 2F GKS SyidNB o6nm I flFGSal
/[ 2dzy G SN F2NJ 4dz00SaaA@Ss ARSy(
Note: Byusingthe 5 keyyou can exit therror history bufferagain.
Parameter Name /valuerange / [default setting] Info
0x2006:000 Eror history buffer:Keypad disphy Disphby of the eror history buffer on thekeypad.
(P155.00) (Fault memay: Eror memay)
A Read only
0x2006:001 Eror history buffer:Maximum number of mesg@s | Disphy of the maximum number of mesgs whichcan bestored in the
A Read only history buffer(from subinax 6).
0x2006:002 Eror history buffer:Latest messae Disphby of the subinéx of the mat recent messae.
A Read only
0x2006:003 Eror history buffer:Latest ackrowledgement mes 0 = dette all entries in the eror history buffer.
sage
0..0..37
0x2006:004 Eror history buffer:New messae Reseved for future extensions.
A Read only
0x2006:005 Eror history buffer:Bufferoverflow BitO ... bit4 =0.
0..[] ... 65535 AL p T (afterrecdié thesf38dzvént in the eror history
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Parameter Name /valuerange / [default setting] Info
Bit 0| Send emegency messge buffer.
Bit 1| Disablenfo messge
Bit 2| Disablewarning messge
Bit 3| Disable eror messae
Bit 4 Mode selection
Bit 5| Messae overwriten
0x2006:006 Error history buffer:Messae 0 Error history bufferentry 01 (htest event)
A Read only
0x2006:007 Error history buffer:Messae 1 Error history bufferentry 02
A Read only
0x2006:008 Error history buffer:Messae 2 Error history bufferentry 03
A Read only
0x2006:009 Error history buffer:Messae 3 Error history bufferentry 04
A Read only
0x2006:010 Eror history buffer:Messaje 4 Eror history bufferentry 05
A Read only
0x2006:011 Eror history buffer:Messae 5 Eror history bufferentry 06
A Read only
0x2006:012 Error history buffer:Messae 6 Error history bufferentry 07
A Read only
0x2006:013 Eror history buffer:Messae 7 Eror history bufferentry 08
A Read only
0x2006:014 Eror history buffer:Messae 8 Eror history bufferentry 09
A Readonly
0x2006:015 Error history buffer:Messae 9 Eror history bufferentry 10
A Read only
0x2006:016 Error history buffer:Messae 10 Error history bufferentry 11
A Read only
0x2006:017 Error history buffer:Messae 11 Error history bufferentry 12
A Read only
0x2006:018 Error history buffer:Messaje 12 Error history bufferentry 13
A Read only
0x2006:019 Error history buffer:Messaje 13 Error history bufferentry 14
A Read only
0x2006:020 Error history buffer:Message 14 Eror history bufferentry 15
A Read only
0x2006:021 Error history buffer:Messae 15 Error history bufferentry 16
A Read only
0x2006:022 Error history buffer:Messaje 16 Error history bufferentry 17
A Read only
0x2006:023 Error history buffer: Messaje 17 Error history bufferentry 18
A Read only
0x2006:024 Error history buffer:Messae 18 Error history bufferentry 19
A Read only
0x2006:025 Error history buffer:Messae 19 Eror history bufferentry 20
A Read only
0x2006:026 Error history buffer:Messaye 20 Eror history bufferentry 21
A Read only
0x2006:027 Error history buffer:Messae 21 Error history bufferentry 22
A Read only
0x2006:028 Error history buffer:Messaye 22 Error history bufferentry 23
A Read only
0x2006:029 Error history buffer:Messaje 23 Eror history bufferentry 24
A Read only
0x2006:030 Eror history buffer:Messaje 24 Eror history bufferentry 25
A Read only
0x2006:031 Eror history buffer:Messaje 25 Eror history bufferentry 26
A Read only
0x20@6:032 Eror history buffer:Messaje 26 Eror history bufferentry 27
A Read only
0x2006:033 Eror history buffer:Messaje 27 Eror history bufferentry 28
A Read only
0x2006:034 Eror history buffer:Messaje 28 Eror history bufferentry 29
A Read only
0x2006:035 Eror history buffer:Messaje 29 Eror history bufferentry 30

A Read only
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Parameter Name /valuerange / [default setting] Info

0x2006:036 Error history buffer:Messaje 30 Error history bufferentry 31
A Read only

0x2006:037 Error history buffer:Messae 31 Error history bufferentry 32

A Read only

Structure of the messages

The following example shows the detailed structure of one of the following messages
(parameter 0x2006:006 ... 0x2006:037):

Message: 00E0104320X 00520B0473FC01060C01

00E01043 1201 00520B0473FC0100 01
Meaning: Diag code Message type Text ID Time stamp in [ns] Flag param. 1| Parameter 1
Data type: uU32 Ul6 Ul6 u64 Ul6 U8
Hex value: 0x4310 EO0O0 0x0112 0x0099 0x0001 FC73 040B 5200 0x0005 0x01
Notes:

w The upper 16 bits of the "Diag Code" contain the eowde (in the example "0x4310").
w Bit0 ... 3 of the message type contain the error type (0: Info, 1: Warning, 2: Trouble, 3:

Fault).

w Convert time stamp: 0x0001 FC73 040B 5200 = 559045896000000 ns = 6 days, 11
hours, 17 minutes, 25 seconds

w The flag for paramter 1 has no meaning for decoding the message.
w The parameter 1 contains the counter for successive, identical events.
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6.2.3.

Inverter diagnostics

The following parameters supply some information about the current operating status of

the inverter.

This includeshe following information:

w Active access protection after lég by means oPIN1/PIN2

€ € € g ¢

Currently loaded parametesettings

Cause(s) for disable, quick stop ataip.
Active control source and active setposaturce
Active operatingnode
Keypadstatus

w Statws of the internal motocontrol

Some of the following parameters contain‘idded status words. Each single bit has a
certain meaning.

4 Display of status words on keypad 600

Parameter Name / value range / [default setting] Info
0x2040 Access protectiostatus Bit-coded dispdy of theactiveaccess protectionfterloginby PIN1/
(P197.00) (Protect. status) PIN2.
A Read only
Bit O/ No wrie access
Bit 1| Onlyfavorites chageable
0x2827 Curently loaded paameter settings Dispby of the paameter settingscurrently loaded.
(P198.00) (Satus load. par) 4 Data handling] 141
I ) . )
A Read only 4  Swing/loading the paameter settings] 419
0| User settings User paameter settingsof the memay module
1| Reset 60 Hz setting Delivery status (default setting)for 50-Hz cevice
2| Reset 50 Hz setting Delivery status (default setting)for 60-Hz cevice
3| OEM dfault settings OEM paameter settingsf the memay module
0x282A:001 Satuswords: Cause of disable Bit-coded dispdy of thecause(sfor disablednverter.
(P126.01) (Satuswords: Cause of disable)

A Read only o
BitO | Fexible I/O configuration M nvgerkeSvasidisabledby the trigger st in 0x2631:001 (P400.01
Bit 1| Network M nierfeBvasidisabled viaetwork.
Bit 2| Axiscommand M nierfeBvasidisabled viaxiscommand .
Bit 6| Fault DGbus M nierfeBvashinhibied dueto a DGous eror.
Bit 7| Drive notready M nverkeSvasidisabledriternally since the dvie was notreadyfor

operation.

Possiblecauses:
A Under overvoltage in the DC bus
A Defect device hadware

Bit 8

Quickstop active

M niereShasheen disabledy the "Quickstop” function.

Bit 9

Motor data identification

M nierieSvasidisabledy the "Automatiddentificationof the
motor data" function.

Bit 10| Automaticholding lyake control M nverkeSvasidisabledby the "Holdirg krake control” function.
Bit 11| DC baking -
Bit 12| CiA402nverter disabled M nverieSvasidisabledby the nternalstate machine.
The bit is onlyet if
A operatingmode 0x6060 (P301.06) "CiAMelocity mode [2]" and
A state machine in th&Switch on disabled$tate and
A the state chamge has not beemarried out via the "Disable operation
command.
Bit 13| CiA402 Quicktop optioncode 2 M nvrieShasibeen disablealy the "Quickstop” function.

Bit 14

SHfe torque off(STO)

M he invierter has been disablely the ntegrated safety system.
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Parameter

Name / valuerange / [default setting]

Info

Bit 15| CiA402 operatiomode 0

M nierkeShasibeen disabled bause the selectiofNo mode
charge/no mode assigned [0]" i®kin 0x6060 (P301.00)

0x282A:002 Satuswords: @use of quiclstop Bit coded dispdy of thecause(s) of quicktop.
(P126.02) (Satuswords: Cause of QSP)
A Read only
Bit 0| Feexible 1/0O configuration M dfogaia® dctivatedy the trigger st in 0x2631:003 (P400.03)
Bit 1| Network M dfogaia®dcivatedvia retwork.
Bit 2| Axiscommand M dfogaka® dctivatedsiaaxiscommand .
Bit 6| Error response M dfogAa®dHeen activateds aresponseto an eror.
0x282A:003 Satuswords: Cause aftop Bit coded dispdy of thecause(s) ostop.
(P126.03) (Satuswords: Cause afiop)
A Read only
Bit 0| Feexible 1/0O: $art disabled M stopwas activatedy the trigger st in 0x2631:002 (P400.02)
Bit 1| Fexible I/0O: Rurforward M stop has been activatedueto cancellatiorof the command "Rin
forward (CW)".
Bit 2| Fexible I/0O: Rumeverse M stop has been activatedueto cancellatiorof the command "Run
reverse (CCW)".
Bit 3| Feexible 1/0: Jodorward M stop has been activatedue to cancellatiorof the command "Jog
foward (CW)".
Bit 4 | Fexible 1/0: Jogeverse M stop has been activatedue to cancellatiorof the command "Jog
reverse (CCW)".
Bit 5| Network M stopwas activatedia retwork.
Bit 6| Keypad M stopwas activatediia keypad.
Bit 7| Cantrol mode transition M stop has been activatedueto a chage of the operatingnode.
Bit 8| End of sequence M stopwas activatedyy the "sequencer" functiosince the sequence
completed.
A The bit is onlyet after the sequence isompleted if End of sequence
modeOx402F (P8200)is st ="Sop [1]" or "Sop and abort [2]".
Bit 15| Waitingfor start M top if activeas astart command is noyet available (eg. afterena
bling the nverter).
0x282A:004 Satus words: Exendedstatus word Bit-coded status word.
A Read only
Bit 8| Reverse rotationaldirection M reversal active.
Bit 10| Safe torque off(STO) active M afetigrfue off(STO)" functionhas been tggered by the ntegrated
safety system.
Bit 11| Both STO channels noactive M afe irputs SIA and SIBGW (simutaneously).
0x282A:005 Satuswords: Devicestatus Disphby of the curent inverter devicestate.
(P126.05) (Satus words: Devicestatus)
A Read only
0| Initialisation
2| Not readyto switch on
3| Switch on disabled
4| Readyto switch on
5| Switched on
6| Operationenabled
7| Disable operation
8| Shut dwn
9| Quickstop active
10| Fault reactionactive
11| Fault
0x282B:001 Inverter diagnosticsActivecontrol souce Dispay of thecontrol source thet is curently active.
(P125.01) (Inverter diag.: Activeontrol)
A Read only
0| Fexible /0O configuration
1| Network
2| Keypad
8| Keypad fullcontrol
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Parameter

Name / valuerange / [default setting]

Info

0x282B:002
(P125.02)

Inverter diagnosticsActivesetpoint souce
(Inverter diag.: Activeetpoint)
A Read only

0| Not seleted

Analog input 1

Analog input 2

HTL input

1
2
3| Keypad ®tpoint
4
5

Network Stpoint

11| Setpoint preset 1

12| Setpoint preset 2

13| Setpoint preset 3

14| Setpoint preset 4

15| Setpoint preset 5

16| Setpoint preset 6

17| Setpoint preset 7

18| Setpoint preset 8

19| Setpoint preset 9

20| Setpoint preset 10

21| Setpoint preset 11

22| Setpoint preset 12

23| Setpoint preset 13

24| Setpoint preset 14

25| Setpoint preset 15

31| Segmet preset 1

32| Segmet preset 2

33| Segmaet preset 3

34|Segmaet preset 4

35|Segmaet preset 5

36| Segmaet preset 6

37|Segmaet preset 7

38| Segmaet preset 8

39| Last segment

50| Motor potentiometer

51| PIDsetpoint (from version 04.00)

201| Internalvalue (from version 05.00)

202| Internalvalue (from version 05.00)

203| Internalvalue (fromversion 05.00)

204/ Internalvalue (from version 05.00)

205/ Internalvalue (from version 05.00)

206/ Internalvalue (from version 05.00)

Disphy of the ®tpoint source that is curently active.

0x282B:003
(P125.03)

Inverter diagnosticskeypadLCDstatus
(Inverter diag.:KeypadLCDstat.)

Bit-coded state of thekeypadstatus disphys.

A Read only
Bit 0| LOC M  cal keygadcontrol active.
Bit 1| REM M remate control viaterminals, etwork, etc. active.
Bit 2| MAN M Y letpouftisdlectianviakeypad active.
Bit 3| Auto M | dzétgoMitlsélektiOnviaterminals, rtwork, etc. active.
Bit 4| Set M raimetel dettinghas been chaged but not been aved yet in the
memary module with maingailure protection.
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Parameter

Name / valuerange / [default setting]

Info

0x282B:004 Inverter diagnosticsActivedrive mode Disphy of the activedrive mode.
(P125.04) (Inverter diag.: Dre mode)
A Read only
0| Velocity mode "Velocity mode" active.
1| PIDcontrol PIDcontrol active.
2| Torque mode (from version 03.00) "Torque mode" active.
4| Jog operation "Jogfoward (CW)" or "Jogeverse (CCW)" functioactive.
0x2831 Inverter status word Bit-coded status word of the nternal mdor control.
A Read only
Bit 1| Speed 1 linied M A Y LidedntroleF 1 idlimd&tdi
Bit 2| Speed lintied M 2 dzii Lideitrol®erFL inAmitigiéhR
Bit 3| Torque limted M etpoidt torque in limitation.
Bit 4| Current limited M etpoidt cumrent in limitation.
Bit 5| Speed 2 linted M A Y Lddzii codtllen? fhJorqiid g deRinlimitation.
Bit 6| Upper speed limit active M torfug mdsgle", the speed is liteid to upper speed limit
0x2946:001 (P340.01)
Bit 7| Lower speed limit active M torfug mdsgle", the speedsilimtedto lower speed
limit0x2946:002 (P340.02)
Bit 10| Output frequency lintied M etpoigt frequency withV/f operationin limitation.
Bit 11| Magnetisationcompleted M R/ id@rafich, the fador 7 rotor time constant has passed
(calcubted from the timeat which the nverter was enabled without
restart on the flyand with atotal maor curent of 20 %rated maor cu-
rent for the firsttime). Otherwise 0.
Bit 12| Motor phase eror M torlasefailure detectionactive.
Bit 14| Eror reset blocking timeactive M faulita$ only bereset when the blocking timéas elgpsed.
0x2833 Inverter status word 2 Bit-codedstatusword 2 of the nverter.
A Read only
Bit 1| Manualtest mode active M Ytesyfrdmiefactive.
Bit 2| Manualcontrol active M Ydonyralzictive.
Bit 6/ DC baking active M rekihg active.
Bit 15| UPS operatioactive M Yt { agtitdSNI GAzY
0x293A Actualswitching fequency Dispby of the curently activeswitching fequency of theriverter.
(P115.00) (Actualsw. freq.) Example:
AReadony A "16 kHavariable / driveoptimised/ 4 kHz min. [22]" is seléed as
1/2 kHz driveoptimised switching fequency irDx2939 (P305.00)
2|4 kHz driveoptimised A Aningease of the ambiet temperature andor the load kave caused
- — a decease of theswitchingfrequencyto 8 kHz. In thisase, this
88 kHz driveoptimised parameter indicates the selectiofi8 kHz paver lossoptimised[7]".
4|16 kHz driveoptimised
5|2 kHz pwer lossoptimised
6|4 kHz pwer lossoptimised
7|8 kHz pwer lossoptimised
8|16 kHz pwer lossoptimised
0x2DAC Keypadstatus Bit-coded dispdy of thekeypadstatus.
(P119.00) (Keypadstatus)
A Read only
Bit 0| Sart Key M keypadstartkey  pressed.
Bit 1) Sop Key M keypadstopkey  pressed.
Bit 2| Up arow m keypad uparmowkey  pressed.
Bit 3| Down arow m keypad cown-arrow key  pressed.
Bit 4| Enter Key M keypad eterkey  pressed.
Bit 5| Backkey M keypad backey pressed.
0x2DAD Internal hadware states Bit-coded dispdy of nternal hadware states.
(P120.00) (Int. HW states)
A Read only
Bit O| Relay n -GpM bpbn and N@COM closed.
M -GPM tldsed and NCOM open.
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Parameter Name / valuerange / [default setting] Info

Bit 1| Digtal output 1 nOwWeSt s meel | LDI f

Bit 2| Digtal output 2

Bit 10| Chage Relay M rech&gding of the DC bus via dlge relay is active.
0x603F Error code Eror messge
(P150.00) (Eror code)
A Read only

6.2.4. Network diagnostics

The following parameters show some general information with regard to the ordtw
option available and the networleurther fieldbusspecific diagnostic parameters are

described in the following subchapters.

Parameter Name /valuerange / [default setting] Info
0x282B:005 Inverter diagnosticsMost recently usedcontrol regis | Dispby of the retwork regsster for the control that was accessedsa
(P125.05) ter (e. g. 0x6040 or 0x400B:1).
(Inverter diag.: Ntw. contr.reg.) A Format: Oxiiiiss00 (iiii = éxadecimal in@x, ss = Bxadecimal subinekx)
A Read only A The bwest byte is dways 0x00.
0x282B:006 Inverter diagnosticsMost recently used stpoint reg- | Disphy of the retwork regster for setpoint selectionthat was accessed
(P125.06) ister last (e. g. 0x6042 or 0x400B:3).
(Inverter diag.: Ntw. stp.reg.) A Format: Oxiiiiss00 (jiii = éxadecimal inéx, ss = bxadecimal subinekx)
A Read only A The bwedt byte is alvays 0x00.
0x400B:006 Process input dta: Velocity mode stpoint Mappable paameter for definingthe setpoint for operatingmode "MS:
(P592.06) (Process dta IN:Veloc. mode stp) Velocity mode" via atwork.
-599.0...0.0] ... 599.0 Hz A If this paameter isto be used astandad etpoint source, theselee
tion "Network [5]" must be =t in 0x2860:001 (P201.01)

A If this bipolar stpoint is used, thedirectionof rotation cannot becon-
trolled via the etwork control word. The directiorof rotationis
determinedby the sign of theetpoint.

0x400B:007 Process input dta: PID etpoint Mappable paameter for definingthe setpoint for the PIDcontrol via
(P592.07) (Process dta IN: PIDetpoint) network.
-300.00 ...0.0q ... 300.00 PlDnit A If this paameter isto be used astandad stpoint source, theselec
tion "Network [5]" must be st in 0x2860:002 (P201.02)
0x400B:008 Process input dta: Torque mode stpoint Mappable paameter for definingthe setpoint for operatingmode "MS:
(P592.08) (Process dta IN:Torque mode stp) Torque mode" via Btwork.
-32768 ...0Q] ... 32767 Nm A If this paameter isto be used astandad stpoint source, theselee
tion "Network [5]" must be =t in 0x2860:003 (P201.03)

A The salingfador can be st in 0x400B:009 (P592.09)

A staledtorque stpoint =torque $tpoint (0x400B:008) / Falingfador

Example:

A Torque tpoint (0x400B:008) = 345 [Nm]

A Salingfactor (0x400B:009) = 3

A staledtorque ®tpoint = 345 [Nm] / 3 = 43.125 [Nm]

0x231F:001 Module ID: Activenodule 1D Disphby of the retwork optionscurently configuredn the nverter.
(P500.01) (Module ID: Activenodule ID) A With the help ofthis module D, the keypad only sbws thecommuni
A Read only cationparametersrelevant to the respectivenetwork.
48| No retwork

Note!

67] CANopen Whenswitched on, thenverter cheds whether the paameter settings

71| BherNet/IP  (from version 02.00) saved in the memeoy module natch the nverter hardware and firm
ware.In case of an incompatibilityg corresponding eor message is
output. For details see chgter "Data handling (section"Hardware and

firmwareupdates/downgrades").] 141

78| POWERLINK(from version 05.00)

80| PROFIBUS Disphy of the retwork optionscurrently configuredn the nverter.

82| PROFINET (from version 02.00) A Wit.h the help of this moduled, the keypa.d only sbwsthe communi

cationparametersrelevant to the respectivenetwork.

84|BherCAT (from version 02.00)

86 ModbusTCRIP Noer _ _
Whenswitched on, thenverter cheds whether the paameter settings

87| Modbus saved in the memoy module natch the nverter hadware and firm
ware.In case of an incompatibilityg correspanding eror messae is
output. For details see chgter "Data handling (section"Hardware and

firmwareupdates/downgrades").] 141
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Parameter Name /valuerange / [default setting]

Info

0x231F:002 Module ID: Module I@onneded

(P500.02) (Module ID: Module 1@onn.)

A Read only

A For the meaning of the dispy see paameter
0x231F:001 (P500.0%) 229

Disphy of the retwork optioncurmrently available in thenverter.

Note!

Whenswitched on, thenverter cheds wtether the paameter settings
saved in the memoy module natch the nverter hardware and firm
ware.In case of arincompatibility,a corresponding emr messae is
output. For details see chgter "Data handling (section"Hardware and
firmwareupdates/downgrades").] 141

0x400B:009 Process input dta: Torque aling
(P592.09) (Process dta IN:Torque <aling)
-128...[0] ... 127

A From version 02.00

Salingfactor for torque ®tpoint 0x400B:008 (P592.08phd actuator-
quevalue0x400C:007 (P593.0via retwork.
A With the settingd, no salingtakes place.

Related topics

4 Configiring the network] 197

6.2.4.1. CANopen diagnostics

The following parameters serve to diagnose the CANopen interface and communication

via CANopen.

Preconditions

Control unit (CU) of the inverter is provided with CANopen.

Parameter Name /valuerange / [default setting] Info
0x1000 Device type CANopen dvice profileaccording CANopen specificati@iA 301/
A Read only CiA 402.
Specifieghe axis type:
AnEnwmnmnm daxis aAy3tfS
AnEnunmnwmdaxis R2dzof §
An EnmnH nmajsRgleaxis & S
A n Enwunu nmoddeubleaxisd S
A n E n mn o stepmbmsinglexis
A n E n u n o stapgbmdoubleaxis
0x1001 Eror regster Bit-coded eror status.
A Read only A Bit 0 is st if an eror is active.
The other bits signalise whiclayip theactiveerror belonggo:
A Bit 1: Curent error
A Bit 2:\oltage eror
A Bit 3:Temperature error
A Bit 4: Communicatioarror
A Bit 5: Revice profilespecificerror
A Bit 6:Reseved (alvays 0)
A Bit 7: Manufacturesspecificerror
0x1008 Manufacturer device name Dispby of the mandiacturer device name.
A Read only
0x1009 Manufacturer hadware version Dispby of the mandiacturer hardware version.
A Read only
0x100A Manufacturer softwareversion Dispby of the mandiacturer softwareversion.
A Read only
0x1018:001 Identity object: Vendor 1D Dispby of the mandacturer's identificatiomnumbaer.
A Read only A The identificatiomumber allzaedto CG D&Aby the organisation
"CAN in Automatioe. \." is "0x0000003B".
0x1018:002 Identity object: Product ID Disphby of the poductcode of the nverter.
A Read only
0x1018:003 Identity object: Revision number Disphy of the main and dwersion of thefirmware.
A Read only
0x1018:004 Identity object: Serial number Dispby of the seriahumber of the nverter.
A Read only
0x2302:001 ActiveCANopen settinggictivenode ID Dispby of the activenode addess.
(P511.01) (CANopen diag.: Activeode ID)
A Read only
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Parameter Name /valuerange / [default setting] Info
0x2302:002 ActiveCANopen setting#ictivebaudrate Disphy of the activebaudrate.
(P511.02) (CANopen diag.: Actilmaudrate)
A Read only
0| Automatic (fromversion 03.00)
1/ 20 kkps
2|50 kips
3125 kips
4/ 250 kips
5500 kips
6/800 kips
7|1 Mbps
0x2307 CANopen timeout status Bit-codedstatus dispay of the CAN timenonitoring functions.
(P515.00) (Timeout status)
A Read aly
Bit 0| RPDO{Timeout M wnasnotreceived within the monioring timeor not with the
sync configured.

A Satus isreset automaticallyafter the RPDO has beeaceived again.

A Setingof montoring timefor RPDO1 ifix1400:005 (P540.05)

Bit 1| RPDOZimeout M wntasnotreceived within the monioring timeor not with the
sync configured.

A Satus isreset automaticallyafter the RPDO has beeaceived again.

A Settingof monitoring timefor RPDO2 iAx1401:005 (P541.05)

Bit 2| RPDOdJlimeout M wintasneteceved within the montioring timeor not with the
sync configured.

A Satus isreset automaticallyafter the RPDO has beeaceived again.

A Settingof montoringtime for RPDO3 iAx1402:005 (P542.05)

Bit 8| Heartbeat-Timeout Consumer 1 M 6 A 0 KA yat ofs@mesTims"| nidHiearbetelegamwas
receved from node 1to be moniored.

A Satus can only bereset by mainsswitching or eror reset.

A "Heartbeat Consumer Time" settinig 0x1016:001 (P520.01)

Bit 9| Heartbeat-Timeout Consumer 2 M g A 0 KA yat ofs@mesTims"| nidHiearetelegamwas
receved from node 2to be moniored.

A Satus can only bereset by mainsswitching or eror reset.

A "Heartbeat Consumer Time" settinig 0x1016:002 (P520.02)

Bit 10| Heartbeat-Timeout Consumer 3 M 6 A KA yat ofs@mesTims"| ndHiearetelegamwas
received from node 3o be moniored.

A Satus can only bereset by mainsswitching @ error reset.

A "Heartbeat Consumer Time" settinig 0x1016:003 (P520.03)

Bit 11| Heartbeat-Timeout Consumer 4 M g A KA yat ofs@mesTims"| ndHiearetelegamwas
received from node 4to be moniored.

A Satus can only bereset by mairs switching or eror reset.

A "Heartbeat Consumer Time" settinig 0x1016:004 (P520.04)

0x2308 CANoperstatus Disphy of the curent fieldbusstate
(P516.00) (CANoperstatus)
A Read only
0| Initialisation Fieldbus initialisatioactive.

A The initiaisationis started automaticallyat mains connectiorDuring
this phase, theniverter us not nvolved in the dta excharge process
on the CAN bus.

A All CANrelevant parameters ae initialisedwith the saved settings.

A When the initialisatiorprocess ha beencompleted, the nverter
automaticallyadopts the "PreOperational’state.

1/ Reset node "Reset Node" NMTcommand active.
A All paameters ae initialisedwith the saved settinggnot only the
CANrelevant parameters).
2| Reset communication "Reset CommunicationNMTcommand active.
A Initialisationof all CANelevant parameters with thevaluesstored.
4| Sopped Only retwork manaiement telegamscan bereceived.
5/Operational Parameter data and pocess dta can bereceied. If definedproces
data is set aswell.
127| PreOperational Parameter data can bereceved, rocess dta ae ignaed.
0x2309 CANopercontroller status Satus dispay of the hnternal CANopewgontroller.
(P517.00) (CANcontr.status)
A Read only
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Parameter Name /valuerange / [default setting] Info
1| Eror active The nverter is a fullyfledgedcommunicatiomodeat the CANopen et-
work. It is ablgo transmit andreceie data andto report faults.
2| Eror passie The nverter can only passely indcate faulty receptionvia the ACK
field.
3|Bus off The nverter is eéctrically sepaated from the CANopenetwork. In
orderto exit this state, the CANopemterface mut be reset. An auo-
maticrestart is implemated.
0x230A:001 CANopen statistic®DOIreceived Diplay of the number of PDOtelegamsreceived.
(P580.01) (CAN statistic?DOlreceved)
A Read only
0x230A:002 CANopen statistic®DO2eceied Disphy of the number of PDO2legamsreceived.
(P580.02) (CAN statistic®®DO2eceied)
A Read only
0x230A:003 CANopen statistic®DO3Jeceived Disphy of the number of PDO@legamsreceived.
(P580.03) (CAN statisticsPDO3Jeceved)
A Read only
0x230A:005 CANopen statisticDO1 transmitted Disphy of the number of PDOtelegams sat.
(P580.05) (CAN statistice?DO1 transmitted)
A Read only
0x230A:06 CANopen statisticDO2 transmitted Disphy of the number of PDO2legams sat.
(P580.06) (CAN statistic®2DO2 transmitted)
A Read only
0x230A:007 CANopen statistic®DO3 transmitted Dispby of the number of PDOlegams set.
(P580.07) (CAN statisticeDO3 transmitted)
A Read only
0x230A:009 CANopen statisticSDO%elegams Disphy of the number of SDQ&legams.
(P580.09) (CAN statisticsSDOJIcounter)
A Read only
0x230A:010 CANopen statistic8DOZelegams Dispby of the number of SDO2legams.
(P580.10) (CAN statisticsSDOZounter)
A Read only
0x230B CANopen eor counter Disphy of thetotal number of CANaults thet have occured.
(P518.00) (CAN emrcounter)

A Read only

Related topics
4 CANoperj 227
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6.2.4.2. Modbus diagnostics

The following parameters serve to diagnose the Modbus interface and communication via

Modbus.

Preconditions

Control unit (CU) of the inverter is provided with Modbus.

A Read only

Parameter Name /value range / [default setting] Info
0x2322:001 ActiveModbus settingsActivenode ID Dispby of the activenode addess.
(P511.01) (Modbus diag.: Activeode ID)
A Read only
0x2322:002 ActiveModbus settingsActivebaudrate Disphy of the activebaudrate.
(P511.02) (Modbus diag.: Actebaudrate)
A Read only
A For the meaning of the dispy see paameter
0x2321:002 (P510.02) 283
0x2322:003 ActiveModbus settingsData format Dispby of the activedata format.
(P511.03) (Modbus diag.: Btaformat)
A Read only
A For the meaning of the dispy see paameter
0x2321:003 (P510.03) 283
0x232A001 Modbus statisticsMessajesreceived Disphby of thetotal number of messgesreceived.
(P580.01) (Modbus statisticMess.receied) A Thiscounter counts bothvalid and ivalid messges.
A Read only A Afterthe maximumvalue has beemeached, thecounter starts again
"0".
0x232A:002 Modbus statisticsvalid messgesreceived Dispby of the number of/alid messgesreceived.
(P580.02) (Modbus statisticVal. messrec.) A Afterthe maximumvalue has beemeached, thecounter starts again
A Read only "0".
0x232A:003 Modbus statisticsMessajes with exceptions Dispby of the number of mesggs with exceptionghat have been
(P580.03) (Modbus statisticMess.w. exc.) receved.
A Read only A Afterthe maximumvalue has beemeached, thecounter starts again
"0".
0x232A:004 Modbus statisticsMessajes with erors Disphy of the number of mesggsreceived with afaulty data integrity
(P580.04) (Modbus statisticMess.w. emors) (parity, (RC).
A Read only A Afterthe maximumvalue has beemeached the counter starts again
"0".
0x232A:005 Modbus statisticsMessaes st Disphy of thetotal number of messges set.
(P580.05) (Modbus statisticMessaes sat) A Afterthe maximumvalue has beemeached, thecounter starts again

"0".

Related topics
4 Modbus RTY 249
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6.2.4.3. PROFIBUS diagnostics

The following parameters serve to diagnose the PROFIBUS interface and communication
via PROFIBUS.

Preconditions

Control unit (CU) of the inverter is provided with PROFIBUS.

Parameter Name /valuerange / [default setting] Info
0x2342:001 ActivePROFIBUS settingActivestationaddress Dispby of the activestationaddress.
(P511.01) (PROFIBUS diag.: Act.statiaddr)
A Read only
0x2342:002 ActivePROFIBUS settingActive baudrate Disphy of the activebaudrate.
(P511.02) (PROFIBUS diag.: Actibaudrate)
A Read only
0/12 Mbps
1/6 Mbps
2|3 Mbps
3/1.5 Mips
4/500 klps
5/187.5 kips
6/93.75 kips
7|45.45 Kips
8/19.2 kips
9/9.6 kips
15| Seach Automaticbaudrate detectionactive.
0x2342:003 ActivePROFIBUS settingé/atchdog time Disphy of thewatchdog mortioringtime specifiedoy the master.
(P511.03) (PROFIBUS diagwatchdog time) A Monitoring starts with the arrial of the firsttelegram.
A Read only A When avalue of "0" is disglyed, the monioring functionis deactiva
ted.
A A chame in thewatchdog mortioring timein the master is effective
immeditely.
0x2348:001 PROFIBUSt&us: Busstatus Disphy of the curent DPstate machinestate (CP-STATE).
(P516.01) (PROFIBUSt&us: Busstatus)
A Readonly
0| WAIT_PRM Afterthe runup, the nverter (shve) is waitingor parameter data
(CHK_PRMjdm the master. All other fame types e not pocessed.
Exchanging userata with the mater is nd possibleyet.
1 WAIT_EG The nverter (shve) is waitingor configurationdata (CHK_E3) fom the
master that definethe structure of the gclic fames.
2|DATA_EXCH Parameter and configurationlata have beenreceived and accpted by
the inverter (skve). Thenverter is in the "[ta Excharge" state. It is ow
possibleto excharge user dta with the master.
0x2348:002 PROFIBUSt&us: Watchdogstatus Disphy of the curent state of thewatchdog state machine (WESTATE).
(P516.02) (PROFIBUSt&us: Watchdogstatus)
A Read only
0| BAUD_FARCH The nverter (shve) is ableto detect the baudrate automatically.
1 BAUD_GONTROL After detectingthe correct baudrate, the hverter (shve) status chames
to BAUD_OONTROL, and the baudate is moniored.
2|DP_CONTROL The DPGONTROLstate sevesto the response mortoring of the mater.
0x2349 PROFIBUS eor Bit-coded dispdy of FROFIBUS eors.
(P517.00) (PROFIBUS eor)
A Read only
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Parameter Name /valuerange / [default setting] Info
Bit 0| Watchdog elased Communicatiowith the FROFIBUS ner is contiiouslyinterrupted,

e. g.by cable treak orfailure of the FROFIBUS neer.

A No process dta ae sent to the nverter (shve) in the "[ata Excharge”
state.

A When thewatchdog mortioring timespecifiecby the master has
elapsed, theresponse et in 0x28&9:001 (P515.01i% triggered in the
inverter.

Preconditiondor aresponseby the nverter (shve):

A The shve is in the "Bta Bcharge" state.

A Thewatchdog mortioring timeis configurecborrectly in the mater
(1 ... 65535 ms).

If one of these preaaditionsis not net, the responseto the ésence of

cyclic pocess dta telegams fom the master is notexecuted.

Bit 1| Data excharge completed Data excharge via ROFIBUS has be¢erminated.

A The nverter (shve) can be irgtructed by the master to exit the "Data
Excharge" state.

A If thisstate charge isto be teated as an aor in the nverter, the
desred responsecan be &t in 0x2859:002 (P515.02)

Bit 2| Incorrect configuratiordata The nverter (shve) hasreceived nvalid configuratiordata from the
master.

A Theresponse et in 0x2859:003 (P515.08) effected.

Bit 3| Initialisationerror An eror has occued during the initialisationf the FROFIBUShterface.

A Theresponse &t in 0x2859:004 (P515.04 effected.

Bit 4| Invalid proces data The nverter (shve) hasreceived invalid process dta from the master,

e.g. no pocess dta or dekted process dta ae sent by the "Sop" opea-

atingstatus in the mater.

A Theresponse et in 0x2859:005 (P515.08 effected.

0x234A:001 PROFIBUS statisticBata g/cles per seond Disphy of the dita g/cles per seond.
(P58001) (PROFIBUSounter: Data g/cledsec.)

A Read only
0x234A:002 PROFIBUS statisticBarameterizatiorevents Dispby of the number of parameterisatioavents.
(P580.02) (PROFIBUSounter: PRMevents)

A Read only
0x234A:003 PROFIBUS statisticEonfiguratiorevents Disphy of the number of configuratioavents.
(P580.03) (PROFIBUSounter: FGevents)

A Read only
0x234A:004 PROFIBUS statisticBiagnosticgvents Dispby of the number of diagnostielegams seat.
(P580.04) (PROFIBUSounter: DG events)

A Read only
0x234A:005 PROFIBUS statistic€1 messges Disphby of the number ofequests by the class 1 B/1 master.
(P580.05) (PROFIBUSounter: C1 messges)

A Read only
0x234A:006 PROFIBUS statistic€2 messges Disphy of the number ofequests by the class 2 B/1 master.
(P580.06) (PROFIBUSounter: C2 messges)

A Read only
0x234A:007 PROFIBUS statisticé/atchdogevents Disphby of the number ofvatchdogevents.
(P580.07) (PROFIBUSounter: WDevents)

A Read only
0x234A:008 PROFIBUS statisticBata excharge aborts Disphy of the number of "Bta Excharge exited" events.
(P580.08) (PROFIBUSounter: DataExevent)

A Read only
0x234A:009 PROFIBUS stistics: Total data o/cles Disphby of the number of yclic pocess dtareceived.
(P580.09) (PROFIBUSounter: Tot. data o/cles)

A Read only

Related topics

4 PROFIBUS 261
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6.2.4.4. PROFINET diagnostics

The following parameters serve to diagnose the PROFINET interface and the
communication via PROFINET.

Preconditions

Control unit (CU) of the inverter is provided with PROFINET.

Parameter

Name /valuerange / [default setting]

Info

0x2382:001
(P511.01)

Active PROFINET setting? addess
(PROFINET diag.: IP aeds)

A Read only

A From version 02.00

Disphy of the activdP addess.

0x2382:002
(P511.02)

ActivePROFINET settingSubret
(PROFINET diag.: Sudih

A Read only

A From version 02.00

Disphy ofthe activesubret mask.

0x2382:003
(P511.03)

ActivePROFINET setting&ateway
(PROFINET diag.:afway)

A Read only

A From version 02.00

Disphy of thegateway addess.

0x2382:004
(P511.04)

ActivePROFINET settingStationname
(PROFINET diag.: Statiname)

A Read only

A From version 02.00

Disphy of the activestationname.

0x2382:005
(P511.05)

ActivePROFINET settingMAC Addess
(PROFINET diag.: AC Addess)

A Read only

A From version 02.00

Dispby of the activeMAC addess.

0x2388
(P516.00

PROFINEBtatus
(PROFINEBtatus)

A Read only

A From version 02.00

Bit coded disphy of the curent Busstatus.

Bit 0| Initialized

Afterinitialisation,the network component waitsfor a communication
partner and thesystem power-up.

Bit 1| Online

Bit 2| Conneted

Bit 3| IP addess eror

The IP adbss isnvalid. Valid IP addesses ee definedaacordingto R-C
3330.

Bit 4| Hardware fault

Bit 6/ Watchdog elased

PROFINET communicatias continuouslynterrupted in the
"Data_Excharge" state, eg. by cable kreak orfailure of the IO Catroller.
A PROFINET communicatiahargesto the "No_[Rta_Bcharge" state.
When thewatchdog mortioring timespecifiedby the 10 Cotroller has
elapsed, theresponse &t in 0x2859:001 (P515.01s triggered in the
inverter.

Bit 7| Protocol eror

Bit 8| PROFINEBtack ok

Bit 9| PROFINEBtack not configured

Bit 10| Bhernet controller fault

Bit 11| UDPstackfault

0x2389:001
(P517.01)

PROFINET eor: Eror 1
(PROFINET eor: Eror 1)
A Read only

A From version 02.00

The paameter curently contains the eror detected on the etwork.
A The eror values nay occur in combinatiowith the eror values fom
parameter 0x2389:002 (P517.02)

No error

Resaved

Unit ID unkiown

Invalid size

0
1
2
3| Max. unitsexceeced
4
5

Unit type unkrown
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Parameter

Name /valuerange / [default setting]

Info

6

Runtimeplug eror

7

Invalid agument

8

Sevice pending

9

Sack notready

10

Command unkown

11

Invalid addess descptor

0x2389:002
(P517.02)

PROFINET eor: Eror 2
(PROFINET eor: Eror2)
A Read only

A From version 02.00

The paameter currently contains the eror deteced on the rtwork.
A The eror values nay occur in combinatiowith the eror values fom
parameter 0x2389:001 (P517.01)

Bit7

IP addess eror

The IP adebss isnvalid. Valid IP addesses ee definedaccordingto R-C
3330.

Bit 8

Stationname poblem

The statiomame must be assigned aordingto the FROFINET specifie
tion.

Bit 9

DataExch left

Bit 10

Sack boot eror

Bit 11

Sack online eror

Bit 12

Sackstate eror

Bit 13

Sackrevision eror

Bit 14

Initializationproblem

Bit 15

Sack init eror

Thestackcannot be initiatedwith the user specification# reason
might be, e. g., a stationame that does notcorrespondto the AROF}
NET spefication.

Related topics
4 PROFINHT 323
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6.2.4.5. BherCAT diagnostics

Thefollowing paameters seve to diagnose thd&herCAT nterface and the
communicatiorvia BherCAT.

Preconditions

Thecontrol unit (CU) of theniverter is povided withBherCAT (fom firmware 02.00).

Parameter

Name /valuerange / [default setting]

Info

0x1000

Device type
A Read only
A From version 02.00

CANopen dvice profileaccording CANopen specificati@iA 301/
CiA 402.

0x1008

Manufacturer device name
A Read only
A From version 02.00

Disphy of the mandacturer device name.

0x1009

Manufacturer hardware version
A Read only
A From version 02.00

Dispby of the mandacturer hardware version.

0x100A

Manufacturer softwareversion
A Read only
A From version 02.00

Disphy of the mandacturer softwareversion.

0x1018:001

Identity object: Vendor ID
A Read only
A From version 02.00

Disphy of the mandacturer's identificatiornumber.

0x1018:002

Identity object: Roduct ID
A Read only
A From version 02.00

Dispby of the poductcode of the nverter.

0x1018:003

Identity object: Revision number
A Read only
A From version 02.00

Disphy of the main and dwersion of thefirmware.

0x1018:004

Identity object: Serial number
A Read only
A From version 02.00

Dispby of the seial number of thenverter.

0x2362:004
(P511.04)

ActiveBherCAT settingsDevice identifier
(BherCAT diag.: Bvice ident.)

A Read only

A From version 02.00

Disphy of the clear dvice addess in the ptwork which is definedia
rotary ercoder switch or object0x2361:004 (P510.04)

0x2362:006
(P511.06)

ActiveBherCAT settingsStationaddress
(BherCAT diag.: Statioaddress)

A Read only

A From version 02.00

Disphy of the activestationaddress.

0x2362:007
(P511.07)

ActiveBherCAT settingsTx length
(BherCAT diag. Tx lergth)

A Read only

A From version 02.00

Disphy of the lergth of the transmittedcyclic data inbytes.

0x2362:008
(P511.08)

ActiveBherCAT settingsRx lemgth
(BherCAT diag.: Rx legth)

A Read only

A From version 02.00

Diglay of the lergth of thereceived gyclic data inbytes.

0x2368
(P516.00)

BherCAT status
(BherCAT status)

A Read only

A From version 02.00

Disphy of the curent network status.

1| Initialisation

Network initialisationis active.
A No PDO/SDQansnission.
A Device identificatioris possibleoy network scan.

2| Pre-Operational The retwork is active.
A SDOtansmission (Cofommunicatiorvia maillox) is possible.
A No PDOmansmission.

3| Bootstrap Fimware updhte active.

A For the firmwareupdate, the FOE potocol is used.
A No PDOransmission.

4| SafeOperational

SDO tansmission (CoEbmmunicatiornvia maillox) is possible.
PDO tansmission:

A The input dta in the pocess imge are updhted.

A The output @ta from the pocess imge ae nottransmitted.

o]

Operational

Normal operation
A PDO/SDOransmission is possible.
A Network synchronisatiois succesful (if used).
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Info

Parameter Name /valuerange / [default setting]
0x2369 BherCAT eror Bit coded dispdy of BEherCAT erors.
(P517.00) (BherCAT error)
A Read only
A From version 02.00
Related topics

i
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6.2.5. Diagnostics of the inputs and outputs

6.2.5.1. Digital inputs and outputs

The following parameters serve to diagnose the digital inputs and outputs of the inverter.

Parameter Name /valuerange / [default setting]

Info

0X60FD
(P118.00)

Digtal inputs
(Digtal inputs)
A Read only

Bit coded dispdy of the curent state of the digial inputs

Bit 16| Level from digtal input 1

Bit 17| Level from digtal input 2

Bit 18| Level from digtal input 3

Bit 19| Level from digtal input 4

Bit 20| Level from digtal input 5

Bit 21| Level from digtal input 6

Bit 22| Level from digtal input 7

nLOWeSt s meel | LDI
Digtal input 6 and digal input 7 ae onlyavailable withapplicationl/O.

Bit 25| Internal interconnectiorof digtal inputs

n italfpLterminals ae =t to HIGHdvel via pulup resktors.
M talfputdrminals ae st to LOW level via pulldown resstors.

Internal hadware states
(Int. HW states)
A Read only

0x2DAD
(P120.00)

Bit-coded dispdy of nternal hadware states.

Bit 0| Relay

n -apM bphn and N@COM closed.
M -GPM ddsed and NCOM open.

Bit 1| Digtal output 1

Bit 2| Digtal output 2

n LOWEWSt S mewl | LDI f

Bit 10| Chage Relay

M rech&gding of the DC bus via dige relay is active.

0x4016:005 Digtal output 1:Terminalstate

A Read only

O| FALSE

1 TRUE

Disphy of the logicstate of outputterminal X3/DO1.

0x4016:006 Digtal output 1:Trigger signaktate

A Read only

O| FALSE

1/ TRUE

Disphy of the logicstate of the trigger signafor digtal output 1 (without
taking a ON/OFF dgl st and nversion nto consideration).

0x4017:005 Digtal output 2:Terminalstate
A Read only

A Onlyavailablefor applicationl/O.

O| FALSE

1 TRUE

Disphy of the logicstate of outputterminal X3/DO2.

0x4017:006 Digtal output 2:Trigger signaktate
A Read only

A Onlyavailablefor applicationl/O.

O| FALSE

1/ TRUE

Disphy of the logicstate of the trigger signafor digtal output 2 (without
taking a ON/OFF dsl st and nversion nto consideratbn).

0x4018:005 Relay: Relay state

A Read only

O| FALSE

1 TRUE

Disphy of the logicstate of therelay.

0x4018:006 Relay: Trigger signaktate

A Read only

O| FALSE

1 TRUE

Dispby of the logicstate of the trgger signafor therelay (withouttak-
ing a ON/OFF dal st and nversion nto consideration).

Related topics

4 Configuration of digital inputp 559

4 Configuration ofligital outputs] 568
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6.2.5.2. Analog inputs and outputs

The following parameters serve to diagnose the analog inputs and outputs of the inverter.

Parameter Name /valuerange / [default setting] Info
0x2DA4:001 Diagnosicsof analog input 1Value in pecent Disphy of the curent input valueat X3 All galed asvalue in pecent.
(P110.01) (Al1 diagnosticAllterminal %) Amnn £ Mma = 2ZNJuHn Y! 2N p =
A Read only: x.x %
0x2DA4:002 Diagnosticef analog input 1: fequencyvalue Disphby of the curent input valueat X3 All galed as arequencyvalue.
(P110.02) (Al1 diagnosticAll aled feq.) A Thestandad setpoint sourcefor operatingmode 0x6060 (P301.06
A Read only: x.x Hz "MS: Velocity mode {2]" is seleted in0x2860:001 (P201.01)
0x2DA4:003 Diagnosticef analog input 1: @cesscontroller value | Dispby of the curent input valueat X3 All galed as a pcesscontroller
(P110.03) (Al1 diagnosticll galed PID) value.
A Read only: x.xx PID unit A Thestandad setpoint sourcefor the referencevalue of PIxontrol is
seleted in0x2860:002 (P201.02)
0x2DA4:004 Diagnosticef analog input 1Torque value Disphy of the curent input valueat X3/All galed as a peentage tor-
(P110.04) (All diagnosticAll galedtorq.) quevalue.
A Read only: x.x % Amnn LISxNMitérqudoacD 72 (P$26.00)
A Thestandad setpoint sourcefor operatingmode 0x6060 (P301.06)
"MS:Torque mode {1]" is seleted in0x2860:003 (P201.03)
0x2DA4:016 Diagnosticef analog input 1: t8tus Bit-coded dispdy of thestatus of analog input 1 (X311).
(P110.16) (Al1 diagnostis:Allstatus)
A Read only
A From version 04.00
Bit 0/ Mode 0: 0 ... 10 VDC active
Bit 1/ Mode 1: 0 ... 5 VDC active
Bit 2/ Mode 2: 2 ... 10 VDC active
Bit 3 Mode 3:-10 ... 10 VDC avg
Bit 4/ Mode 4: 4 ... 20 mA active
Bit 5/Mode 5: 0 ... 20 mA active
Bit 6/ 24 V supply OK
Bit 7| Calibratiorsuccesful
Bit 8/ Monitoring thresholdexceeded/notreached
Bit 9| Input curent too low (mode 4)
Bit 10| Input voltage too low (mode 2)
Bit 11 Inputvoltage too high (mode 4)
0x2DA5:001 Diagnosticef analog input 2Value in pecent Disphy of the curent input valueat X3 Al2 galed as avalue in pecent.
(P111.01) (AI2 diagnosticsAl2terminal %) A 1007z Mn £ 2NJ Hn Y! 2N p
A Read only: x.x %
0x2DA5:002 Diagnosticef analog input 2: lequencyvalue Disphby of the curent input valueat X3 Al2 galed as arequencyvalue.
(P111.02) (A2 diagnosticAl2 saled feq.) A Thestandad setpoint sourcefor operatingmode 0x6060 (P301.063
A Read only: x.x Hz "MS:Velocity mode {2]" is seleted in0x2860:001 (P201.01)
0x2DA5:003 Diagnosticef analog input 2: @cesscontroller value | Dispby of thecurrent input valueat X3 Al2 aled as a pcesscontroller
(P111.03) (Al2 diagnosticAl2 galed PID) value.
A Read only: x.xx PID unit A Thestandad stpoint sourcefor the referencevalue of PIxontrol is
sele¢ed in0x2860:002 (P201.02)
0x2DA5:004 Diagnosticef analog input 2Torque value Dispby of the curent input valueat X3 Al2 galed as a peentage tor-
(P111.04) (Al2 diagnostis:Al2 galedtorq.) quevalue.
A Read only: x.x % Avmnn 2 LISxMaMtérgua0a6D 72 (P$26.00)
0x2DA5:016 Diagnosticef analog input 2: tatus Bit-coded dispdy of thestatus of analog input 2 (XA12).
(P111.16) (Al2 diagnostis: Al2 status)

A Read only
A From version 04.00

Bit 0| Mode 0: 0 ... 10 VDC active

Bit 1|Mode 1: 0 ... 5 VDC active

Bit 2| Mode 2: 2 ... 10 VDC active

Bit 3| Mode 3:-10 ... 10 VDC acév

Bit 4| Mode 4: 4 ... 20 mA active

Bit 5| Mode 5: 0 ... 20 mA active

Bit 6|24 V supply OK

Bit 7| Calibrationsuccesful
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Parameter Name /valuerange / [default setting] Info
Bit 8/ Monitoring thresholdexceeded/notreached
Bit 9| Input curent too low
Bit 10| Input voltage too low
Bit 11| Input voltage too high
0x2DAA:001 Diagnosticef analog output 1\Voltage Disphy of the curent output voltage at X3 AO1.
(P112.01) (AO1 diagnosticsAO1\Voltage)
A Read only: x.xx V
0x2DAA:002 Diagnosticef analog output 1: Cuent Disphy of the present output cument at X3 AO1.
(P112.02) (AO1 diagrostics:AO1 Curent)
A Read only: x.xx mA
0x2DAB:001 Diagnosticef analog output 2\Voltage Disphy ofthe cumrent output voltage at X3 AO2.
(P113.01) (AO2 diagnosticsAO2 Curent)
A Read only: x.xx V
A Onlyavailablefor applicationl/O.
0x2DAB:002 Diagnosticef analog output 2: Cuent Disphy of the present output cument at X3 AO2.
(P113.02) (AO2 diagnosticsAO2 \Voltage)
A Read only: x.xx mA
A Onlyavailablefor application/O.

Related topts

4 Configuration of analog inpuis 562

4 Configuration of analog outpuis 578
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6.2.6.  WirelessLAN diagnostics

The following parameters serve to diagnose the WLANute and the WLAN
communication.

Preconditions

WLAN module has been plugged onto the interface X16 on the front of the inverter.

Parameter Name /valuerange / [default setting] Info
0x2442:001 ActiveWLAN settingsActivelP addess Dispby of the activdP addess.
A Read only A If DHCP is activatethe activelP addess usually deves fom the
A From version 02.00 configuredstaticlP addess of the dvice.
0x2442:002 ActiveWLAN settingsActivenetmask Dispby of the activenetmask.
A Read only
A From version 02.00
0x2442:003 ActiveWLAN settingsActivegateway Disphy of the activegateway IP addess.
A Read only
A From version 02.00
0x2442:004 ActiveWLAN settingsActivemodule mode Dispby of the acivedata soucefor the WLAN settings.
A Read only A This paameter indicates whether the settingsisedcome fom the
A From version 02.00 inverter or rom the WLAN module.
0| Inverter The WLAN settingswved in the nverter are used.
1/ Sandalone The WLAN settingswved in the WLAN wdule ae used.
0x2442:005 ActiveWLAN settingdIAC addess Dispby of the MAC addess of the WLAN module.
A Read only
A From version 02.00
0x2448:001 WLANSstaus: Connectiotime Disphy of the connectioriime in [g] since the curent connectionwas
A Read only established.
A From version 02.00
0x2448:002 WLANSstaus: Number of connections In access pat mode: Dispy of the number of cuently conneded cli
A Read only ents.
A From version 02.00 Incliend Y 2 RS YeonnedS R T @nineded with external WLAN
network.
0x2448:003 WLANSstaus: Rx famecounter Disphy of the number ofequest received via WLAN.
A Read only
A From version 02.00
0x2448:004 WLANSstaus: Eror statistics Disphy of the quality of the WLABbnnection A dispay value > 0 indi
A Read only cates communicatioproblemsn.
A From version 02.00
0x2449 WLAN eror Bit coded dispdy of WLAN eors.
A Read only

A From version 02.00

Bit 2| WLAN eror

Bit 3| Memory problem

Bit 4| WLAN connectioproblem

Bit 7 WLAN off

Bit 9| Client mode off

Bit 12| TCPIP configuratiorerror

Bit 13| Password length

Bit 14| Access denied

Related topics

4 Wireless LAN (WLAIN) 369
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6.2.7. Setpoint diagnostic

The following parameters show the current setpoints of different setpoint sources.

Parameter Name /valuerange / [default setting] Info

0x282B:007 Inverter diagnosticsDefault frequency stpoint Disphy of the fequency stpoint of the standad stpoint source %t in
A Read only: x.x Hz 0x2860:001 (P201.01)
A From version 03.00

0x282B:008 Inverter diagnosticsPreset frequency stpoint Disphy of the peset frequency stpoint seleded via thefour functions
A Read only: x.x Hz "Activatepreset (bit 0)" ... " Activatepreset (bit 3)".
A From version 03.00 4 Setpoint souce of peset setpoints 1 554

0x282B:009 Inverter diagnosticsActual fequency stpoint Disphy of the curently sele¢ed frequency stpoint that is nternally
A Read only: x.x Hz transferred to the mador control.
A From version 03.00

0x282B:010 Inverter diagnosticsDefault PID stpoint Disphy of the PIDxontrol value of thestandad stpoint source %t in
A Read only: x.xx PID unit 0x2860:002 (P201.02)
A From version 03.00

0x282B:011 Inverter diagnosticsPreset PID stpoint Disphy of the peset PID stpoint sele¢ed via thefour functions'Acti-
A Read only: x.xx PID unit vatepreset (bit 0)" ... " Activateoreset (bit 3)".
A From version 03.00 4  Stpoint souce of peset setpoints ] 554

0x282B:012 Inverter diagnosticsbefault torque tpoint Disphby of thetorque ®tpoint of the standad stpoint souce %t in
A Read only: x.x % 0x2860:003 (P201.03)
A From version 03.00 AmMnn 2 torratedit@que 0x6076 (P325.00)

0x282B:013 Inverter diagnosticsPreset torque stpoint Disphy of the peset torque tpoint seleted via thefour functions
A Read only: x.x % "Activatepreset (bit 0)" ... " Activatereset (bit 3)".
A From version 03.00 4  Setpoint source of peset setpoints] 554

0x2948:001 Actualtorque ®tpoint Dispby of the curently sele¢ed torque ®tpoint that is internally rans
A Read only: x.x % ferred to the mdor control.
A From version 03.00 A mnon 2 torratedit@que 0x6076 (P325.00)

0x2DAE:010 Sequencer diagnosticEiequency stpoint Disphy of the curent frequency stpoint of the "sequencer" function.
A Read only: x.x Hz 4 Sequencer] 504
A From version 03.00

0x2DAE:011 Sequencer diagnosticBID stpoint Disphy of the curent PIDcontrol value of the "sequencer" function.
A Readonly: x.xx PID unit 4 Sequencer] 504
A From version 03.00

0x2DAE:012 Sequencer diagnostic®rque ®tpoint Disphy of the curent torque tpoint of the "sequencer" function.
A Read only: x.x % A mnn 273torratedt@que 0x6076 (P325.00)
A From version 03.00 4 Sequencer] 504

0x4009:004 MOPvalues sved: Fequency stpoint Dispby of the lat MOPvalue sved internallyfor the operatingmode
A Read only: x.x Hz "MS: Velocity male".

0x4009:005 MOPvalues sved: PID etpoint Dispby of the lat MOPvalue sved internallyfor the referencevalue of
A Read only: x.xx PID unit the PIDcontrol.

0x4009:006 MOPvalues sved: Torque ®tpoint Disphy of the last MOPvalue sved internallyfor the operatingmode

A Read only: x.x %

"MS:Torque mode".

Related topics

4 Selection of setpoint sourde 120

4 Setpoint chang®ver] 508
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6.2.8. Process controller status

The following parameters serve to diagnose the process controller.

Parameter

Name /valuerange / [default setting]

Info

0x401F:001
(P121.01)

Curent setpoint
(PID stpoint)
A Read only: x.xx PID unit

Disphby of the curent referencevalue (€tpoint) for the processcontrol-
ler.

0x401F:002
(P121.02)

Curent processvariable
(PID pocessvar.)
A Read only: x.xx PID unit

Dispby of the curent controlled variable (actualalue)fed backfor the
processcontroller.

0x401F:003
(P121.03)

Satus
(PIDstatus)
A Read only

Bit 0| Processcontroller off

Bit 1| PID output st to O

Bit 2| PID icomponent inhibited

Bit 3| PID influencective

Bit 4| Setpoint = actualialue

Bit 5| Idle state active

Bit 6/ Max. alarm

Bit 7| Min. alarm

Bit-coded status dispay of the pocesscontroller.

0x401F:004

PIDcontrol value
A Read only: x.x Hz
A From version 03.00

Disphy of the output fequency aftethe PlDcontroller, but without any
influencingfactor.

0x401F:005

PIDFeedorward value
A Read only: x.x Hz
A From version 03.00

Disphy of thefeedforward control valuefor the processcontroller.

0x401F:006

PID outputvalue
A Read only: x.x Hz
A From version 03.00

Disphy of the curent processcontroller stpoint that is nternally rans
ferred to the mdor control (considering thefeedforward control value).

0x401F:007

PID eror value
A Read only: x.xx PID unit
A From version 03.00

Disphy of the differencéetweenreferencevalue (€tpoint) andfed
backvariable (actualalue) of the pocesscontroller.

Related topics

4 Configuring the process controllgr 350
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6.2.9. Sequencer diagnostics
The following parameters serve to diagnose the "sequencer"” function.
Parameter Name /valuerange / [default setting] Info
O0x2DAE:001 Sequencer dignosticsActivestep Dispby of the activestep.
(P140.01) (Sequencer diag: Actiiep) An y2 aSljdsSy0S I 0iAgSo
A Read only
A From version 03.00
0x2DAE:002 Sequencer diagnosticSep timeelapsed Disphy of the timethat has passed since thstart of the curent step.
(P140.02) (Sequencer diagt&Time elased)
A Read only: x s
A From version 03.00
0x2DAE:003 Sequencer diagnosticSep timeremaining Disphy of theresidual timefor the curent step.
(P140.03) (Sequencer diagt&Timeremain)
A Read only: x.x s
A From version 03.00
0x2DAE:004 Sequencer diagnosticSeps complete Disphy of the number ofteps that have been made since thsart of
(P140.04) (Sequencer diagt&ps complete) the sequence.
A Read only
A From version 03.00
0x2DAEO05 Sequencer diagnosticSepsremaining Disphy of theresidual number o$teps until the curent sequence is
(P140.05) (Sequencer diagt&sremain) completed. This includes the aent step.
A Read only
A From version 03.00
0x2DAE:006 Sejuencer diagnostic#ctivesequence Disphy of the activesequence.
(P140.06) (Sequencer diag: Actigequence) An y2 a4SljdsSy0S | 0GAgSo
A Read only
A From version 03.00
Ox2DAE:007 Sequencer diagnosticActivesegmant Dispby of the activesegment.
(P140.07) (Sequencer diag: Actisegmaent) An y2 a4SljdsSy0S | 0GAgSo
A Read only AHpp seqliehot kctive.
A From version 03.00
O0x2DAE:008 Sequencer diagnosticRelativesequence time Dispby of theresidual timeof the sequence in [%)].
(P140.08) remaining
(Sequencer diag: SeqTimEmain %)
A Read only: x %
A From version 03.00
0x2DAE:009 Sequencer diagnosticAbsolue sequenceiime Disphy of theresidual timeof the sequence in [s].
(P140.09) remaining

(Sequencer diag: SeqTimamain)
A Read only: x.x s
A From version 03.00

Related topics

4 Sequencef 456

4 Sequencer control functiorls 553
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6.2.10. Device identification

The following parameters show some general information about the inverter.

Parameter Name /valuerange / [default setting] Info
0x2000:001 Device dita: Roductcode Productcode of thecomplete device.
(P190.01) (Device dita: Roductcode) Example: "I55AE155D10V10017S"
A Read only A If control unit and pwer unitwere ordered sepaately, the product
code "XXXXXXXXXXXXXXXXXXX" agetispl
0x2000:002 Device dita: Serial number Serial number of theomplete device.
(P190.02) (Device dita: Serial number) Example: "0000000000000000XX/Z"
A Read only A If control unit and pwer unitwere ordered sepaately, the serial
number "XXXXXXXXXXXXXXXXXX X" agedispl
0x2000:004 Device dita: CU firmwareersion Fimware version of thecontrol unit.
(P190.04) (Device dita: CU firmwarever.) Example: "01.00.01.00"
A Read only
0x2000:005 Device dita: CU firmwaréype Fimware type of thecontrol unit.
(P190.05) (Device dita: CU firmwaréype) Example: "IOFW5AC10"
A Read only
0x2000:006 Device dita: CU bootloadeversion Bootloaderversion of thecontrol unit.
(P190.06) (Device dita: CU bootldever.) Example: "00.00.00.13"
A Read only
0x2000:007 Device dita: CU bootloader type Bootloader type of theontrol unit.
(P190.07) (Device data: CU bootlder type) Example: "IOBL5AOnn"
A Read only
0x2000:008 Device dita: Object diecory version Example: "108478"
(P190.08) (Device data: OBDversion)
A Read only
0x2000:010 Device dita: PU firmwareversion Fimware version of the pwer unit.
(P190.10) (Device dita: PU firmwarever.) Example: "00202"
A Read only
0x2000:011 Device dita: PU firmwareype Fimware type of the pwer unit.
(P190.11) (Device dita: PU firmwareype) Example: "IDFW5AA"
A Read only
0x2000:012 Device daita: PU bootloadeversion Bootloaderversion of the pwer unit.
(P190.12) (Device data: PU bootldewer.)
A Read only
0x2000:013 Device dita: PU bootloader type Bootloader type of the pwer unit.
(P190.13) (Device data: PU bootlder type)
A Read only
0x2000:014 Device daita: Module- firmwareversion Fimware version of he plugged-in module (e. g. WLAN module).
(P190.14) (Device data: Mod. firmware)
A Read only
0x2000:015 Device dita: Fimware revision number Fimware version of the rtwork option.
(P190.15) (Device dita: FWrevision )
A Read only
0x2000:016 Device dita: Bootloaderrevision number Bootloaderversion of the mtwork option.
(P190.16) (Devicedata: BootloaderevNo)
A Read only
0x2001 Device name Any device name (g. "Wheel dive") can be &t in this objectfor the
(P191.00) (Device name) purpose of @vice identification.
[*My Device']
0x2002:004 Device module: CU typende Typecode of thecontrol unit.
(P192.04) (Device module: CU typeode)
A Read only
0x2002:005 Device module: PU typeode Typecode of the pwer unit.
(P192.05) (Device module: PU typeode)
A Read only
0x2002:006 Device module: CU serial number Serial number of theontrol unit.
(P192.06) (Device module: CU serial number)
A Read only
0x2002:007 Device module: PU serial number Serial number of the gwer unit.
(P192.07) (Device module: PU serial number)
A Read only
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6.2.11. Deviceoverload monitoring (i*t)

The inverter calculates the i*t utilisation in order to protect itself against thermal
overload. In simple terms: a higher current or an overcurrent that continues for a longer
time causes a higher i*t utilisation.

A DANGER!

Uncatrolled motor movements by pulse inhibit.

When the device overload monitoring function is activated, pulse inhibit is set and the motor becomes torqueless. A
load that is connected to motors vhibut a holding brake may thefere cause uncontrolled movemési Without a
load, the motor will coast.

C Only operate the inverter under permissible load conditions.

Details

The device overload monitoring function primarily offers protection to the power section.
Indirectly, also other components such as filter chekarcuitboard conductors, and
terminals are protected against overheating. Shiomie overload currents followed by
recovery periods (times of smaller current utilisation) are permissible. The monitoring
function during operation checks whether thesenditions are met, taking into
consideration that higher switching frequencies and lower stator frequencies as well as
higher DC voltages cause a greater device utilisation.

w If the device utilisationexceeds thewarning threshold st in 0x2D40:004default
setting: 95 %), thenverter outputs awarning.

w If the cevice utilisationexceeds the permar error threshold 100 %, thenverter is
disabled immedately and ay further operationis stopped.

w Deviceoverload monioring depends on theniverter loadcharaderisticOx2D43:001
(P306.01)

w The aviceoverloadcan be dotained fom the configurationdocument.

Parameter Name /valuerange / [default setting] Info
0x2D40:002 Device utilisation(i*t): Warning ttreshold If the device utilisatio exceeds the theshold &t, the inverter outputs a

0..P5..101 % warning.

A With the settingn 22 2 NJ % wamning is:deactivéitet.S

0x2D40:004 Device utilisation(i*t) Disphy of the curent device utilisation.
(P135.04) (Device utilisat.ixt utilisation)

A Read only: x %
0x2D40:005 Device utilisation(i*t): Emor response Selectiorof the responseo beexecued when the @éviceoverload
(P135.05) (Device utilisat.:Eror response) monitoring functionis triggered.

Assocted error code:
A 9090| 0x2382- I*t error

2| Trouble 4 Erortypes] 139
3| Fault
0x2DDF:001 Axis informationRated curent Disphby of therated curent of the axis.

A Read only: x.xx A
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6.2.12. Heatsink Temperature Monitoring

50.0 ... 80.0* ... 100.0 °C
* Default settingdepending on the gé.

Parameter Name /valuerange / [default setting] Info
0x2D84:001 Heatsinktemperature Disphy of the curent heatsinktemperature.
(P117.01) (Heatsinktemp.: Hatsinktemp.)
A Read only: x °C
0x2D84:002 Heatsinktemperature: Warning ttreshold Warning thresholdfor temperature montoring.

A If the heatsinktemperature exceeds the threshold &t here, the nver-
ter outputs awarning.

A Thewarning isreset with ahysteresis of appox. 5 °C.

A If the heatsinktemperature inaeases further angéxceeds the non
adjustable eror threshold (100 °C), theverter chargesto the
"Fault" devicestatus. Themnverter is disabled and thusg further
operationis stopped.

6.2.13. Life-diagnosis

The following parameters provide some information about the use of the inverter. This
includes the following information:

w Operatingand power-on time of the inverter/control unit
w Operating time of the interndhan

w Number of switching cycles of the mairatage
w Number of switching cycles of thelay
@ Number of shorfcircuits and earth faults that hawecurred
w Displayof the numberof "Imax: Clamprespondedtoo often” errorsthat haveoccurred.
Parameter Name /valuerange / [default setting] Info
0x2D81:001 Life-diagnosis: Operatingme Disphy showingfor how long the nverter has been mning sdfar "Oper-
(P151.01) (Lfe-diagnosis: Operatingme) ation enabled" evicestate).
A Read only: x s
0x2D81:002 Life-diagnosisPower-on time Dispby showingfor how long the nverter has been supplied with main
(P151.02) (Lfe-diagnosisPower-on time) voltage sofar.
A Read only: x s
0x2D81:003 Life-diagnosis: Qatrol unit operatingtime Disphy showingfor how long thecontrol unit has been supplied with
(P15103) (Lfe-diagnosis: CU opetime) voltage sofar. This includes thexternal 24V supply andoltage supply
A Read only: x ns via USB modal
A This also includes théme within which thecontrol unit has only
been supplied with aexternal 24 Woltage.
0x2D81:004 Life-diagnosis: Maiswitching gcles Disphby of the number obwitching g/cles of the mainsoltage.
(P151.04) (Lfe-diagnosisSwitching gcles)
A Read only
0x2D81:005 Life-diagnosisRelay switching gcles Disphy of the number ofwitching gcles of therelay.
(P151.05) (Lfe-diagnosisRelay gycles)
A Read only
0x2D81:006 Life-diagnosis: Shercircuit counter Disphy of the number of short otuits that have occured.
(P151.06) (Life-diagnosis: Sheicirc.count)
A Read only
0x2D81:007 Life-diagnosisEarth fault counter Dispby of the number of earttiaults that have occured.
(P151.07) (Lfe-diagnosisEarthfault count)
A Read only
0x2D81:008 Life-diagnosis: Clamactive Disphby of the number of "Irax: Clamgrespondedtoo often” errors that
(P151.08) (Lfe-diagnosis: Clamactive) have occured.
A Read only A "Clamp" = shortime inhibit of the nverter in\/f operaion when the
current limit shown in0x2DDF:00#5 reached.
0x2D81:009 Life-diagnosisFan operatingtime Dispby showingfor how long the internalfan has been running der.
(P151.09) (Lfe-diagnosisFan ope. time)

A Read only: x s

CG Drives & Automiain, 0:639501R2

125




6.3. Error handling
Many functions integrated in the inverter can

w detecterrorsandthusprotectinverterand motor from damages,
w detect an operating error of thaser,
W output a warning or information ilesired.

6.3.1. Error types

In the event of an error, the inverter responsedetermined by the error type defined for
the error.

In the following, the different error types are described.

Error type "No response”

The error is completely ignored (does not affect the running process).
Error type "Warning"

A warning does not sevesehffect the process and may be also ignored in consideration
of safety aspects.

Error type "Fault"
The motor is brought to a standstill with the quick stop ramp.

w Theinverterwill onlybedisabledafterthe quickstopisexecuted motor at standstill)
or afterthetime-outtime setinOx282thasbeenelapsed4 Timeout flr fault reaction
] 434

w Exceptionincaseofaserioudault,theinverterisdisabledmmediately Themotor
becomedorquelesgcoasts)Fordetailsseethetable"Error code%] 601

Error type "Trouble"

Just like "Fault", but the error state will be left automatically if #reor condition is not
active anymore.

w Exceptionincaseofaseverdrouble,theinverterisdisabledmmediately Themotor
becomedorquelesgcoasts)Fordetailsseethetable"Error code%] 601

w Therestartbehavioumaftertroublecanbeconfigured4 Automatic restarf 435

In the operating mod@®x6060 (P301.0@ "CiA: Velocity mode [2]"hé behaviour in
case of "Trouble"sijust like in case of "Fault"!

Comparison of the error types

The following table compares the main differences of the error types:

Error type Logging in the Display in the CiA | Inverter disable | Motor stop Error reset is "ERR" LED (red)
Error history buf | 402 status word required
fer/ Logbook 0x6041(P780.00)
No regponse No No No No No off
Warning Yes yes, bit 7 No No No
TR
blinking fast (4 Hz
Trouble Yes yes, bit 3 after quick stop or | quick stop ramp or No Il EE N
immediately. coasting. blinking (1 Hz)
Error Yes yes, bit 3 Fordetailsseetable "Error codes. | Yes |
601 on
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6.3.2. Error configuration
The errors can be divided into two types:

w Errors with predefined erraype
w Errors with configurable errdype

Especially critical errors are permanently set to the "Fault" error type in order to protect

inverter andmotor from damages.

In case of errors with configurable error type, the default setting can be changed in

consideration of safety aspects and the operational performance. The selection "No

response [0]" is, however, only available for minor errors.

The"Error codestableliststhe errortypefor eacherror.Ifthe errortypecanbe

configured byheuserthe"adjustablan" columndisplayghecorrespondingparameter.

] 601

6.3.3. Error reset

If the error condition is not active anymore, there are several options to reset an active

error and thus leave the error state again:

w Viathekeypad<ey@ 4 Error reset with keypad 596
Viathe triggerassignedo the Resefault” function.4 Reset errof 535

()
w Via the buttonfy in the »Emotron EASY Starte('Diagnosticstab).
()

In the default setting 00x400E:008 (P505.08ia bit 7 in the mappable data word
NetWordIN10x4008:001 (P590.01)

w Via bit 7 in the mappable CiA 402 control wosb040

w Via bit 2 in the mapable AC Drive control wof@k400B:001 (P592.01)
w Via bit 11 in the mappable LECOM control woxd00B:002 (P592.02)
Notes:

w Certain errors can only be reset by masmstching.
w Certain errorge. g. earth fault or short circuit of the motor phases) may cause a

blocking time. In this case, the error can be reset only after the blocking time has

elapsed. Aactive blockingime isdisplayedviabit 14in the inverter statusword
0x2831

The'Error codestablegiveghe blockingime (if availablefor eacherror. Thisablealso
showswhethermainsswitchingsrequiredfortheerrorreset] 601
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6.3.4. Keypad error messages

If an error is pending, the keypad shows the following information:

Keypad display Meaning
(L Error tex
Warn.OC Bus LU Error type:
L1737 70 Fault
LI} -} (I I T | Trouble
REw AUTO SET- W | Warning
Far P
‘2 (N

Faults (F) and trouble (T) are displayed
continuously.

Warnings (W) are only displayed every 2
seconds for a shotime.

Error code (hexadecimal)

4 Error code§ 601
4 Error reset with keypayl 596

Festart Pendins

HI1 fault
I 1
[ }_L
REM AUTO SET-I
Allfault
FrOo81

REM AUTO SET

After a disturbance, a restart is possible if the error condition is not active anymore. The ke
shows this by the "Restart Pending" note. The note is displayed-seadnd interval alternating
with the error text.

4 Timeout fur fault reactior] 434
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6.4. Data handling

In the following, the behaviour of the inverter is described if the data on the memory
module do not match the inverter hardwame firmware, for whatever reason.

The following points are described in detail here:

Automaticloadingof the parametersettingswhenthe inverteris switchedon
Manual loading of the user data via devamammand

Manual saving of the parameter settings via degicemmand

A
W
w Manual loading of the OEM data via devicanmand
A
W

Hardware and firmwarapdates/downgrades
Automatic loading of the parameter settings when the inverter is switched on

Process when the inverter is switched on:

w Thedefaultsettingsavedin the inverter firmwareisloaded.

w If amemorymodulewith validdatais available the dataisloadedfrom the user
memory. Otherwise a corresponding error messagritput:

Emror messae

Info

0x7681 No memaoy
module

The @fault settingsaved in the nverter firmwareis loaded. The eor cannot bereset by the use.

Remedy:

1. Switch offinverter.

2. Plug the memoy module nto the inverter.

3. Switch the hverter on aain.

Note: The memoy modulecannot bereplaced during ogoing operation!

0x7682 Memay mod
ule: invalid user dita

The user peameter settingsn the memay module a@e invalid. Thus, the user pameter settinggyet lost. The afault
settingis loaded automatically.

Remedy:
1. BExecue user paameter settingsagain.
2. Execue devicecommard "Save user @ta" 0x2022:003 (P700.03)

0x7684 Data notcom-
pletely saved before
switch-off

Saving the paameter settingswvas nterrupted by an urexpeded disconnectionThe user peameter settingsvere not
saved completely. When the mverter isswitched on the rext time, the badkup data iscopiedto the user memoy.

Remedy:

1. Check user pameter settings(The loaded bdaip is an oldewersion.)
2. If required, repeat the charges made Id.

3. Execute devicecommand "@ve user dta" 0x2022:003 (P7003).

0x7689 Memay mod
ule: nvalid OEM dta

The OEM menmy contains nvalid paameter settingsor is enpty. The user pameter settingsare loaded automatically.

Remedy:
A Execute devicecommand "Sve OEM dta” 0x2022:006 (P700.06)
A Thus, the useparameter settingsget lost!

Notes:

w If the memory module contains invalid data, the device commands "Load user data"
0x2022:004 (P700.04nd "Load OEM datd¥x2022:005 (P700.08)ye not excuted.
The status feedback "Action cancelled" tagkzse.

w If the memory module ismpty,the default setting saved in the inverter firmware is
loaded. No access is required by tser.The memory module remains empty until the
device command "Save usdéata" 0x2022:003 (P700.08y "Save OEM data"
0x2022:006 (P700.089 executed.

w lIrrespective of the data on the memory module, the device command "Load default
settings"0x2022:001 (P700.01g alway®nabled.

Manual loading of the user data via device command

Device command:

"Load user dat&2022:004 (P700.04)

w Ifthe usermemorycontainsinvalidparametersettings,the default settingsavedin the
inverter firmware is automaticallpaded.

w For possible error messages, see the tatieve.
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Manual loading of the OEM data via device command

Device command: "Load OEM datx2022:005 (P700.05)

w If the OEMmemorycontainsinvalidparametersettings the userparametersettings
areloadedautomatically.

w If the OEM memory ismpty,the status feedback "Action cancelled" takes place. The

current param

Manual saving of

Device command

eter settings remaimchanged.

e parameter settings via device command

: "Save user datx2022:003 (P700.03)

w It mayhappenthat the parametersettingscannotbe savedbecausahe usermemory

is full. In this c

ase, the following error neagjeappears:

Eror messae

Info

0x7680 Memay mod
ule is full

The memaoy modulecontainstoo many paameter settingsThe paameter settingsvere not sved in the memoy mod
ule.

Remedy: Eecue devicecommand "Sve user @ta" 0x2022:003 (P700.0apain. This reinitialisethe user memoy with
the curent parameter settingsBy this means, pameter settingsno longer required ae dekted automatically.
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6.4.1.

Hardware and firmware upgrades/downgrades

By"takingalong"the memorymodule,all parametersettingsof a devicecanbe
transferredto another device, for instance, in case of a device replacement. When
switched on, the inverter checkghetherthe parametersettingssavedin the memory
modulematchthe inverter hardware and firmware. In case of arcompatibility, a
corresponding error messageoistput.

The following table contains details on different scenarios:

Prio Compatibilitycheck Emror messae Info
Userditaax A\ device
1 Device has a ewer firmware - The "frmwareupgade" isrecognised.

Example:Version 2.x£\ version A The user pameter settingsare loaded without an actiobeing

3.x required by the use.

A If the paameter settingsare saved afterwardsthe user memoy is
reinitialisedwith the current parameter settingsBy this means,
parameter settingmo lorger required ae dekted automatically.

Device has an older firmware 0x7690 EPM firmware The dita is loadedrito the RAM memry but ae incompatible.

?()z?mple:Versmn 4.xA\ version |version incompatible Remedy: - " -

- —— 1. Execue devicecommand "Load efault settings'0x2022:001
2 Fimware type is different 0x7691 EPM dta: (P700.01)
firmwaretype incom- |5 gecite "Sive user dita” 0x2022:003 (P700.08y "Save CEM cita”
N _ patible 0x2022:006 (P700.0@pvicecommand.

Power unit is differentand ircom- |0x7693 EPM dta: PU

patiblewith saved data) size incompatible

Couwntry code is different 0x7691 EPM dta:

Bample: EUA, UA firmwaretype incom-

Device has less functionality patible

Examples:

i550.A, 510

Applicationl/O A, Sandad I/O

3 Network optionis different 0x7692 EPM adta: The dita isloaded nto the RAM memry and iscompatible However,

Example: CANoper®, PROFIBUSnew firmware type the settingamust be acceted by the user:

detected 1. Check peameter settings.

2. Reset error.

3. Bxecue "Save user @ta" 0x2022:003 (P700.08y "Save OEM dta"
0x2022:006 (P700.0@vicecommand.

4 Device has mee functionality - The "hadware upgade" isrecognised.

Bxamples: A The user peameter settingsare loaded without an actiobeing

i510.A 550 required by the use.

Sandad I/O0.Ay applicationl/O A If the paameter settingsare saved afterwardsthe user memoy is
reinitialisedwith the curent parameter settingsBy this means,
parameter setting:o lorger required ae dekted automatically.

5 Power unit is differentbut compat- | 0x7694 EPM dta: The dita is loadedrito the RAM memry and iscompatible However,

ible with saved data)
Example:
230V/0.75 kWA, 400V/5.5 kW

new PU sie deteced

the settingamust be acceted by the user:

1. Check peameter settings.

2. Reset error.

3. Execue "Save user @ta" 0x2022:003 (P700.08) "Save OEM dta"
0x2022:006 (P700.0@Evicecommand.
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7. Basic setting
This chapter contains the most frequently used functions and settings to adapt the
inverter to a simple application based on the default setting.

w Mains voltagé 117

w Control source selectioh 119
Selection of setpoint sourde 120
Starting/stopping perfamance] 124
Frequency limits and ramp timés 127
Quick stog 130

Sshaped rampp 132

€ &€ € € € ¢

Optical device identificatioh 133
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7.1. Mains voltage

The rated mains voltage set for the inverter has an impact enogherating range fathe

inverter.

Details

By default, the rated mains voltagem2540:001 (P208.019 set according to the

product code of the inverter.

Check the setting of the rated mains voltag®i254:001 (P208.01)Ensure that it
matches tle actual mains voltage applied!

Region Inverter Productcode Rated mainsvoltage
Ux2000:00BELU0L) Default setting Possible settings
EU i500, 230V, 1-phase ISXAEXXBXXXXOXXXX 230 Veff0] 230 Veff0]
us i500, 230V, 1-phase ISXAEXXBXXXX IXXXX 230 Veff0] 230 Veff0]
EU i500, 230V, 1/3-phase ISXAEXXXDXXXX0XXXX 230 Veff0] 230 Veff0]
us i500, 230V, 1/3-phase ISXAEXXXDXXXXIXXXX 230 Veff0] 230 Veff0]
EU i500, 400V, 3-phase ISXAEXXXFXXXXOXXXX 400 Veff1] 400 Veff1], 480 Vef{2]
us i500, 480V, 3-phase ISXAEXXXFXXXX LXXXX 480 Veff2] 400 Veff1], 480 Vef{2]
EU i500, 120V, 1-phase ISXAEXXXAXXXXOXXXX 120 Veff3] 120 Veff3]
us i500, 120V, 1-phase ISXAEXXXAXXXXIXXXX 120 Veff3] 120Veff[3]

Notes regarding the table:

w The nverter types 400/480 \an be used with differentainsvoltages.For settingthe
internal limitvalues, therated mainsvoltage can be st in 0x2540:001 (P208.0by the

use.

w The nverter types 120 Vra desigmed for a tphase 126V mainsvoltage and 3phase
230V three-phaseAC mdors. Thesenverters have an nternal DC bus similéo the
230V nverters. Thevoltage thresholdscorrespondto the ones of the 23W nverters.

w If the inverter isreset to the delvery status, therated mainsvoltage is alsaeset to the

default settinglisted in thetable acordingto the productcode.

The following results from the rated mains voltage set:

w the error threshold for monitoring the BBus voltagend
w the voltagethresholdfor brakingoperation("brakechopperthreshold™).
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Monitoring of the DCGbus voltage

w The warning thresholds for monitoring adjustable.

w Theerrorthresholdsandresetthresholdsfor monitoringresultfrom the rated mains

voltageset:
Rated maingolt- | Undervoltage thresholds Overvoltage thresholds
age Warning threshold| Error threshold Reset threshold | Warning threshold| Error threshold Reset threshold
Setting in Setting in Display in Display in Setting in Display in Display in
0x2540:001 0x2540:002 0x2540:003 0x2540:004 0x2540:005 0x2540:006 0x2540:007
(P208.01) (P208.02) (P208.03) (P208.04) (P208.05) (P208.06) (P208.07)

w Ifthe DCbusvoltageof the inverter fallsbelowthe undervoltageerror threshold,the
"Trouble" response ifriggered.

w Without external 24V supply: Motor behaves according@2838:002 (P203.02)
w With external 24V supplyAtundervoltage, motor behaves accordingdisturbance

response.

w Ifthe DCbusvoltageof the inverterexceedghe overvoltageerror threshold,the
"Fault” response igiggered.

Themotor does not restart automatically aftehé overvoltage monitoring furion
has been activated.

Parameter Name /valuerange / [default setting] Info
0x2540:001 Mains settingsRated mainsvoltage Selectiorof the mainsvoltage for actuatingthe inverter.
(P208.01) (Mains settingsMainsvoltage)
A Settingcan only be chaged if the nverter is inhibi
ted.
0[230 Veff
1/ 400 Veff
2,480 Veff
3120 Veff
10| 230 Veffireduced U kevel
0x2540:002 Mains settingsUndevoltage warning threshold Settingof the warning thresholdfor monioring DC bus undeoltage.
(P208.02) (Mains settingstU warn. thresh.) A If the DC busoltage falls bebw the threshold st, the inverter out-
0..p]*...800V putsawarning.
* Default settingdepending on the ge. A Thewarning isreset with a hysteresis of 10V,
0x2540:003 Mains settingsundevoltage eror threshold Disphy of the fixederror thresholdfor monioring DC bus undeoltage.
(P208.03) (Mains settingstU error thresh.) A If the DGbusvoltage falls bebw the threshold dispyed, the 'Fault”
A Read only: x V response is tggered.
0x2540:004 Mains settingsundevoltage reset threshold Disphy of the fixedreset thresholdfor monitoring DC bus undweoltage.
(P208.04) (Mains settingstU reset thresh.)
A Read only: x V
0x2540:005 Mains settingsOvervoltage warning threshold Settingof the warning ttresholdfor montoring DC busvervoltage.
(P208.05) (Mains settingsOUwarn. thresh.) A If the DC busoltage exceeds the theshold &t, the inverter outputs a
0...PJ*... 800V warning.
* Default settingdepending on the gé. A Thewarning isreset with a hysteresis of 10V,
0x2540:006 Mains settingsOvervoltage error threshold Dispby of the fixederror thresholdfor montoring the DC buevervolt-
(P208.06) (Mains settingsOU eror thresh.) age.
A Read aly: x vV A If the DGbusvoltage exceeds the tieshold displyed, the 'Fault"
response is tggered.
0x2540:007 Mains settingsOvervoltage reset threshold Dispby of the fixedreset thresholdfor montoring DC busvervoltage.
(P208.07) (Mains setings:OUreset thresh.)
A Read only: x V
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7.2. Inverter load characteristic

The nverter has o differentload characteristicsNormal Duty and "Heavy Duty". The
load characteristitNormal Duty enables a higher output crent with restrictions
regarding over- load capacit, ambient temperature andswitching fequeng. This enables
the mator required for the applicatiorto be driven by a less pwerful inverter. The
seleted loadchamcteristic depends on the application.

NOTICE

Load characteristitNormal Duty

In orderto prevent irreversible damae of the nverter/motor:

C Based on the configuratioctiocument, check wiether the inverter can be opeated with theload characteristic
"Normal Duty.

C Comply with albatain the configurationdocument for this loadcharacteristiand thecorresponding mainsoltage
range. Among other things, this includeformationon the type of installatiomndrequired fusescable cross
sectionsmainschokes and filters.

C =t parametersonly in acordance with thefollowing specifications.

Details

Thefollowingtable compares the o loadcharacteristics:

Duty selection0x2D43:001 (P306.01)
"Heavy Duty [0]" "Normal Duty[1]"
Characteristics High dyamicrequirements Low dynamicaequirements
Typical applications Maintool drives, ravelling drives, hogt drives, windes, Punps, fans,general horizontal materials handlingech
forming drives, andconveyors. nology and line dves.
Overloadcapacity 3 s/200 %, 60 s/150 % Reducedoverload
For details see configuratiodocument For details see configuratiodocument

If the inverter isreset to the default setting the load characteristits %t to
"Heavy Duty [0]".

Parameter Name /valuerange / [default setting] Info
0x2D43:001 Inverter load characteristi®uty selection Selectiorof the load characteristic.
(P306.01) '(&Imé '°‘.”‘d cha: DIUt)k; selrt]ectlo(;l)_f he i is inhibi Furtherrequired settings:
edttmgcan only be chaged if the nverter is inhi A Set the mator data acordingto the mdor.
ted. A et further parameters (e. g. cuent limits) acordingto the applea-
tion.
0| Heavy Duty Load characteristifor high dynamicequirements.
1/ Normal Duty Load characteristifor low dynamicrequirements.
A The aviceoverload monioring (i*t) is adated.
CAUTION!
Observe the informationin the configuratiordocument for this load
characteristic.
Related topics

4 Motor data] 164

4 Current limits] 220
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7.3. Control source selection

The selected "control souet serves to provide the inverter with its start, stop, and
reversal commands.

Possible control sources are:
w Digitalinputs

w Keypad

w Network

Irrespective of the control source selection, stop commands are always active frol
each source connectedf for instance, the network control is active aadkeypad is
connected for diagnostic purposes, the motor is also stopped if the kekpd® is
pressed.

Exception:In the jog operationa stop command has no impact.

Details

w The default setting "Flexible I/@nfiguration [0]" in0x2824 (P200.0@nables a
flexible controlof the inverterviadigitalinputs,networkandkeypad.Thecontrol of the
invertervia the digital inputs is preconfigured. For details see the chaptenttion
assignment of thénputs and outputs. ] 51

w If the keypadisto be usedasthe solecontrol sourcefor the application,selection
"Keypad [1]" is to be set iBx2824 (P200.00)

w The control source that is currently active is displayedxip82B:001 (P125.01)

Parameter Name / value range / [default setting] Info
0x2824 Control selection (Control select.) Selection of the type of inverter control.
(P200.00) 0 Flexible 1/0 configuration This selection enables a flexible assignnadrihe start, stop, and

rotating direction commands with digital signal sources.
Digital signal sources can be digital inputs, networkkaygpad.
The I/O configuration is made via the parame@x2631:xx (P400.xx).

1 Keypad This selection enables theotor to be started exclusively via the start
key of the keypad. Other signal sources for starting the motor are
ignored.

‘Start motor |@ Stopmotor
Note!
The functions "Enable invertefx2631:001 (P400.0&nd"Run”
0x2631:002 (P400.0&)ust be set to TRUE to start theotor.
If jog operation is active, the motor cannot be stoppegithe | 4

keypadkey.

0x282B:001 Inverter diagnostics: Active control source (Inverte| Display of the control source that is currently active.
(P125.01) diag.: Actve control)

Readonly

0 Flexible 1/0 configuration

1 Network

2 Keypad

8 Keypad full control

Related topics

w Thepreset/Oconfiguratiorcanbeindividuallyadaptedo therespectiveapplication.
For detailseethechapter'Flexible 1/O configuratich] 487

w Fordetailsofthe networkcontroloftheinverter,seethechapter'General network set
tings'.] 198
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7.4. Selection of setpoint source

The selected "setpat source" serves to provide the inverter with its setpoint. The
setpoint source can be selected individually for each operating mode.

Possible setpoint sources are:

w Analoginputs

€ € € € € €

Details

Keypad

Network

Parameterisable setpoin{presets)
Digital inputs (configureas HTL input for pulse train or HeFicoder)
"Motor potentiometer" function
"Sequencerfunction

w Forapplicationsonly requiringone setpointit is sufficientto definethe standard
setpoint source in the followingarameters.

w For applicationsequiring a changever of the setpoint source during operation, the
functionsfor setpointchangeoverhaveto be configuredaccordingly.
4 Setpoint chang®ver] 508

Parameter Name /valuerange / [default setting] Info
0x2860:001 Frequencycontrol: Default stpoint souce Selectiorof the standad stpoint sourcefor operatingmode "MS:
(P201.01) (Stnd. stpoints: Feq. ®tp. gc.) Velocity mode".

A The seleted standad stpoint source & alvays activein the opeat-
ing mode0x6060 (P301.063 "MS:Velocity mode {2]" when no st-
point charge-over to another &tpoint source viacorrespondingtrig-
gers/functionds active.

4  Setpoint charge-over] 546

1/ Keypad

The ®tpoint is specifiedocally by the keypad.
A Default setting:0x2601:001 (P202.01)

A Usethe and navigationkeysto chamge thekeypad ®tpoint
(also during runningperation).

2|Analog input 1

The stpoint is definedas analog signal via the analog input 1.
4 Analoginputll 597

3| Analog input 2

The stpoint is definedas analog signal via the analog input 2.
4 Analoginput 601

»

HTL input (from version 04.00)

The digial inputs DI3 and Dléan beconfiguredas HTL inputo use an
HTL enoder as stpoint encoder or definethe stpoint as areference
frequency ("pulserain”).

4 HTL inputetpoint souce] 565

5| Network

The stpoint is definedas pocess dta object via the atwork.
4 Configuringhe network] 226

11| Fequency peset 1

12| Fequency peset 2

13| Fequency peset 3

14| Fequency peset 4

15| Fequency peset 5

16| Frequency peset 6

17| Fequency peset 7

18| Fequency peset 8

19| RFequency peset 9

20| Fequency peset 10

21| Fequency peset 11

22| Fequency peset 12
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Parameter Name /valuerange / [default setting] Info
23| Fequency peset 13
24| Hequency peset 14
25| Fequency peset 15
31| Segmaeat preset 1 (from version 03.00) For the stpoint selectionthe segmeat presets paameterisedfor the
32| Segmet preset 2 (from version 03.00) j_quzr;(fz’néz:cnzr;fn be seleted aswell.
33| Segmaet preset 3 (from version 03.00)
34| Segmet preset 4 (from version 03.00)
35|Segmaet preset 5 (from version 03.00)
36| Segmet preset 6 (from version 03.00)
37|Segmet preset 7 (from version 03.00)
38| Segmaet preset 8 (from version 03.00)
50| Motor potentiometer The stpoint is generated by the "maor potentiometer"function. This
functioncan be used as an alternatigetpoint control which iscontrol-
led via tvo signals: "MOPeipoint up" and "MOP &tpoint down".
4 Motor potentiometersetpoint souce (MOP) 559
201| Internalvalue (from version 05.00) Internalvalues of the manfacturer.
202| Internalvalue (from version 05.00)
203| Internalvalue (from version 05.00)
204/ Internalvalue (from version 0500)
205/ Internalvalue (from version 05.00)
206/ Internalvalue (from version 05.00)
0x2860:002 PIDcontrol: Default stpoint souce Selectiorof the standard setpoint sourcefor thereferencevalue of he
(P201.02) (Stnd. stpoints: PID etp. sc.) PIDcontrol.

138

A The seleted standad stpoint source is alvays activewith an activa
ted PIDcontrol when no stpoint charge-over to another gtpoint
source viacorresponding triggers/functionis active.

1 Keypad The ®tpoint is specifiedocally by the keypad.
A Default setting:0x2601:002 (P202.02)
A Usethe and navigationkeysto chamge thekeypad ®tpoint
(also during runningperation).
2|Analog input 1 The stpoint is definedas analog signal via the analog input 1.

4 Analoginputl 597

w

Analog input 2

The stpoint is definedas analog signal via the analog input 2.
4 Analog input 601

N

HTL input (from version 04.00)

The digial inputs DI3 and Dléan beconfiguredas HTL inputo use an
HTL enoder as stpoint encoder or definethe stpoint as areference
frequency ("pulsertin").

4 HTL inputetpoint souce] 565

5| Network The ®tpoint is definedas pocess dta object via the atwork.
4 Configuringhe network] 226
11|PID peset 1 For the stpoint selection preset valuescan be paameterised and seleg
12| PID peset 2 ted. _ .
4 Setpoint source of peset setpoints] 554
13| PID peset 3
14| PID peset 4
15| PID peset 5
16| PID peset 6
17|PID peset 7
18| PID pest 8
31| Segmet preset 1 (from version 03.00) For the stpoint selectionthe segmet presets paameterisedfor the

32

Segmet preset 2

(from version 03.00)

33

Segmet preset 3

(from version 03.00)

34

Segmet preset 4

(from version 03.00)

35

Segmet preset 5

(fromversion 03.00)

36

Segmet preset 6

(from version 03.00)

"sequencer” functiortan be seleted aswell.
4 Sequence] 504

01-639501R2, CG Drives & Automation



Parameter Name /valuerange / [default setting] Info
37|Segmet preset 7 (from version 03.00)
38| Segmaet preset 8 (from version 03.00)
50| Motor potentiometer The stpoint is generated by the "maor potentiometer" function. This
functioncan be used as an alternatigetpoint control which iscontrol-
led via o signals: "MOPetpoint up" and "MOP etpoint down".
4 Motor potentiometersetpoint souce (MOP) 559
201| Internalvalue (from version 05.00) Internalvalues of the manfacturer.
202| Internalvalue (from version 05.00)
203| Internalvalue (from version 05.00)
204/ Internalvalue (fromversion 0500)
205/ Internalvalue (from version 05.00)
206/ Internalvalue (from version 05.00)
0x2860:003 Torque control: Default stpoint source Selectiorof the standard setpoint soucefor operatingmode "MS:Tor-
(P201.03) (Stnd. stpoints: Torque ®tp.src.) que mode".

A From version 03.00

A The seleted standad setpoint source is alvays activein the opeat-
ing mode0x6060 (P301.0& "MS:Torque mode {1]" when no st-
point charge-over to another &tpoint source viacorrespondingtrig-
gers/functonsis active.

1| Keypad

The stpoint is specifiedocally by the keypad.
A Default setting:0x2601:003 (P202.03)

A Usethe and navigationkeysto charge thekeypad ®tpoint
(also during runningperation).

2|Analog input 1

The stpoint is definedasanalog signal via the analog input 1.
4 Analoginputl 597

3| Analog input 2

The stpoint is definedas analog signal via the analog input 2.
4 Analog input 601

H

HTL input (from version 04.00)

The digial inputs DI3 and Dléan beconfiguredas HTL inputo use an
HTL enoder as stpoint encoder or definethe stpoint as areference
frequency ("pulsertin”).

4 HTL inputetpoint souce] 565

5| Network

The stpoint is definedas pocess dta object via the atwork.
4 Configuringhe network] 226

11| Torque preset 1

12| Torque peset 2

13| Torque peset 3

14|Torque preset 4

15| Torque peset 5

16| Torque pest 6

17| Torque preset 7

18| Torque pest 8

For the stpoint selection,preset valuescan be paameterised and selec
ted.
4 Setpoint souce of peset setpoints] 554

31| Segmet preset 1

32| Segmet preset 2

33| Segmet preset 3

34| Segmet preset 4

35|Segmaet preset 5

36| Sgment preset 6

37|Segmet preset 7

38| Segmaet preset 8

For the stpoint selectionthe segmeat presets paameterisedfor the
"sequencer” functiorcan be seleted aswell.
4 Sequencel 504

50| Motor potentiometer

The ®tpoint isgenerated by the "maor potentiometer“function. This
functioncan be used as an alternatigetpoint control which iscontrol-
led via tvo signals: "MORetpoint up" and "MOP etpoint down".

4 Motor potentiometersetpoint souce (MOP) 559

201| Internalvalue (from version 05.00)

202| Internalvalue (from version 05.00)

203| Internalvalue (fromversion 05.00)
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Parameter Name /valuerange / [default setting] Info

204/ Internalvalue (fromversion 0500)

205/ Internalvalue (from version 05.00)

206/ Internalvalue (from version 05.00)

7.4.1. Keypad setpoint default setting

For the manual setpoint selection via keypad the following default settings are used.

Parameter Name /valuerange / [default setting] Info
0x2601:001 Keypad ®tpoints: Fequency stpoint Default settingof the keypad ®tpoint for the operatingnode 0x6060
(P202.01) (Keypad ®tpoints: KP ffieq.stpoint) (P301.00F "MS:Velocity mode {2]".

0.0...P0.0 ... 599.0 Hz
0x2601:002 Keypad ®tpoints: Frocesscontroller stpoint Default settingof the keypad ®tpoint for the referencevalue of the PID
(P2D2.02) (Keypad ®tpoints: KP PlDetpoint) control.

-300.00 ...0.0Q ... 300.00 PID unit
0x2601:003 Keypad €tpoints: Torque tpoint Default settingof the keypad ®tpoint for the operatingnode 0x6060
(P202.03) (Keypad ®tpoints: KPtorg.setpoint) (P301.00F "MS:Torque mode {1]".

-400.0 ...100.9 ... 400.0 % Awmnn 22 torratedit@que 0x6076 (P325.00)

A From version 03.00

The increment for keypad setpoints can be adapte@»8862 (P701.00)y pressing a
keypad arrow key once.
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7.5. Starting/stopping performance

7.5.1. Starting performance

The start can bemionally made with DC braking or flying radtcircuit. Moreover, an
automatic start can be activated after switan.

Details

The start method can be selected(r2838:001 (P203.01The following diagram
demorstrates the different start methods:

30 Hz
a0H
Frequency setpoint selection  3om:z
20Hz
10 Hz

Input signals GCIHE:!

Trigger Function o "t
Dignatmput 1 (121 cravte mverter 3 || ..
H
T T | )
Output signals 60 Hz
Output frequency 50 Hz—|
02DDD  a0H P = =
0x2838:001 = Normal [0] 30 Hz-| o L (w
20 Hz—|
10 Hz—| i
0 Hz At - —
60 Hz
50 Hz-|
A0H
0x2838:001 = DC braking [1] 30 Hz ® @ 2
20 Hz| E I h g
10 Hz| 5 i \ @
OH >
50 Hz— @ iz z t
50 Hz+
40 H
O0x2838:001 = Flying restart circuit [2] 30 Hz| . ~
20 Hz| ‘?;'; - \@l
WHA = ~
T @ @ t

Start method = "Normal [0]": After the start command, the motor is accelerated to
the setpoint with the set acceleration time.

Start method = "DC braking [1]": After the start command, the "DC braking" function
is active. Only after the hold time siet0x2B84:00ZP704.02has elapsed, the motor
is accelerated to the setpoint with the set acceleration time.

4 DC braking 380

For demonstrating the flying restart circuit: At the time of the start command, the
motor is not at standstill (for instance by loads with high inertia such as fans or
flywheels).

Start method = "Flying restart circuit [2]": After the start coeamd, the flying restart
circuit is active. The flying restart circuit serves to restart a coasting motor on the fly
during operation without speed feedback. The synchronicity between inverter and
motor is coordinated so that the transition to the rotatimgptor is effected without

jerk at the time of connection.

4 Flying restart circuif 432
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Automatic start after switching on the mains voltage

The automatic start can be activateddr2838:002 (P203.02Preconditions for the

automatic start:

w Flexble I/O configuration is selecte@x2824 (P200.0G; "Flexible /O configuration

[0]"

w For the start command, a digital input has been configured. (In case of keypad or
activated network control, an automatic start is npmissible.)

The following diagram demonstrates the function:

Input signals 80 Hz
0 HE:I
a0Hz
Freguency setpoint selection  3oHz
20Hz
10Hz
O Hz .
Mains voltage | !
t
Trigger Function
[Consat TRUE) ) bl verer .,
| 1
Dignatinpue1[11] Jpro @ .
Output signals 50 Hz
Output frequency 50 Hz-|
Ox2DDD  40H:z
n2838:002 = Off [0] 30H:
20 Hz
10 Hz] i
OHz . i
60 Hz—
50 Hz
a0Hz
Ox2838:002 = On [1] 30z @
20 Hz-
10 Hz| 5
OHz ta t t

Start at powesup = "Off [0]": After switching on the mains voltage, a renewed start command is required to start the motor.
Start at powesup = "On [1]": After switching on the mains voltage, the motor starts automatically if a start commaativie.

Parameter Name /valuerange / [default setting] Info
0x2838:001 Sart/stop configurationSart method Behaviour afterstart command.
(P203.01) (Sart/stop confg: $art method)
A Settingcan only be chaged if the hverter is inhibi
ted.
0| Normal After start command, thestandard ramps ae active.
A Acceleratiortime 1 can be &t in 0x2917 (P220.00)
A Deceleratiortime 1 can be st in 0x2918 (P221.00)
1/ DC lnaking After start command, the "DCilaking" functionis activefor the timeset
in 0x2B84:002 (P704.02)
4 DC bakingyl 437
2| Flyingrestart circuit Afterthe start command, the flyingestart circuit is active.
The flyingestart functionmakes it possibleo restart a coastingnotor
during operatiorwithout speedfeedback Synctronicity ketween the
inverter and maor iscoordinated so that the transitionto the rotating
motor is effectedwithout jerk at the time of connection.
4 Flyingrestart crcuit] 481
3| Sart with magnetisation
0x2838:002 Sart/stop configuraton: Sart at power-up Startingperformance aftelswitching on the mainsoltage.
(P203.02) (Sart/stop confg: Sart at powerup)
0| Off No automaticstart after switching on mainsoltage. Inadditionto the
inverter enable, aenewed start command is aliaysrequired to start the
motor.
1/ 0n Automaticstart of the mdor afterswitching on the mainsoltage if the
inverter is enabled and start commandexists.
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7.5.2. Stopping performance

In the default setting, the motor is brought to a standstill after a stop commitial
standard ramp. Alternatively, coasting or ramping down with quick stop ramp can be

selected.

Details

The stop method can be selecteddr2838:003 (P203.03The following diagram
demorstrates the different stop methods

Input signals

60 Hz
50 HE:I

40 Hz

Frequency setpoint selection  sgnz

20Hz
10Hz

Trigger Function oHz "
Digital input 1 [11] I
— ! t
1
T T | t
Output signals 50 Hzy
Output frequency 50 Hz-
02DDD  a0H: .
Dx2838:003 = Coasting [0] 30k @ @ @
20 Hz+
\l {1 {1
10 Hz— 5 \ \
0 Hz -L—— = "t
B0 Hz
50 Hz—
a0 H: - .
D%2838:003 = Standard ramp [1] 30 H- @ @ @
20 Hz
10 Hz '1“
OHz t
80 Hz—
50 Hz+
40 Hz
@ e .
0x2838:003 = Quick stop ramp [2] 30 Hz ) @ @
20 Hz+ :
10 Hz+ 1\‘

Stop method = "Coasting [0]": The motor is coasting.

OHz

Stop method = "Standard ramp [1]": The motor is brought to standstill with a deceleration time 1 (here: 10 s).
Stop method = "Quick stop ramp [2]": The motor is brought to a standstill with theleltion time for quick stop (here: 1 s).

If "Enable inverter" is set to FALSE, the inverter is disabled. The motor becomes torqueless and coasts to standstil deperedi
mass inertia of the machine (irrespective of the set stop method).

Parameer Name / value range / [default setting] Info
0x2838:003 Start/stop configuration: Stop method Behaviour after the "Stop" command.
(P203.03) (Start/stop confg: Stop method)

0

Coasting

The motor becomes torqueless (coasts down to standstill).

1

Standad ramp

The motor is brought to a standstill with deceleration time 1 (or
deceleration time 2, if activated).

Deceleration time 1 can be set@x2918 (P221.00)

Deceleration time 2 can be set@x291A (P223.00)

4 Frequency limits and ramp timés 127

Quick stop ramp

The motor is brought to a standstill with the deceleration time set fo
the "Quick stop" function.

Deceleratiortime for quick stop can be set 57x291C (P225.00)
The'quickstop"functioncanalsobeactivatedmanuallyforinstance
viaadigitalinput.4 Quick stog 130
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7.6. Frequency limits and ramp times

The frequency range can be limited by setting a minimum and maximum frequency. For
the frequency setpoint, two different ramps can be parameterised. Chawvge to ramp 2
can be carried out manually or automatically.

Details

The frequency setpoint is internally led via a ramp generator.

w The acceleration time set Ix2917 (P220.0Ggfersto an acceleration from standstill
to the maximum frequency set iIx2916 (P211.00)Ata low setpoint selection, the
realaccekration time decreaseaccordingly.

w The deceleration time set Bx2918 (P221.0G¥fersto the deceleration of the set
maximumfrequencyto standstill.In caseof alower actualfrequency the actual
deceleration time is reduceaitcordingly.

Input signals

Output signals

50 Hz -
50 Hz
40 Hz
Freguency setpoint selection

30z
20 Hz o
10 Hz -

OHz

60 Hz -
50 Hz 1=

0x2916

40 Hz +

Qutput frequency p—

0eDDD o

10Hz
OHz

%2917

Automatic/manual changever to ramp 2

P—
0x2918

w For ramp 2, the acceleration time 2 setlin2919 (P222.0@nd the deceleration time
2set in0x291A (P223.0@pply.

w The changever to ramp 2 is effected automatically if the frequency setp(@bsolute
@ t dzS Gchaggeodvdeihgeshol@x291B (P224.00)

Input signals

Output signals

B0 Hz—

S0 Hz+
40 Hz
30Hz+
20 Hz+
10 Hz
OHz

Frequency setpoint selection

60 Hz
S0 Hz

Output frequency :E:f:

02000 -]

10Hz
OHz

%}r
Ramp 2 active \_f?
Ie) -
%+ 0x291B =20 Hz
&

Ramp 1 active e

"t

w The'Activateramp?2”functionsenesto manuallyactivatethe accelerationime2and
the decelerationiime2.4 Activating ramp 2 manually 541

Parameter Name /valuerange / [default setting] Info
0x2915 Minimum frequency Lower limit valuefor all fequency stpoints.
(P210.00) (Min. frequency)
0.0...D.0] ... 599.0 Hz
0x2916 Maximum fequency Upper limitvaluefor all fequency stpoints.
(P211.00) (Max. frequency)
Devicefor 50-Hz mains: 0.0 ..5D.Q ... 599.0 Hz
Devicefor 60-Hz mains: 0.0 ..6D.Q ... 599.0Hz
0x2917 Acceleratiortime 1 Acceleratiortime 1 for the operatingnode "MSMelocity mode".
(P220.00) (Accelerat.timel) A The acceleratiotime set refersto the acceleratiofirom standstilko
0.0...p.0) ... 3600.0 s the maximum fequency st. In thecase of adwer stpoint selection,
the actual acceleratiotime isreduced acordingly.
A Settingis not effectiven the operatingnode0x6060 (P301.06
"CiA:Velocity mode [2]" 4 Device profileCiA ©2] 469
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Parameter

Name /valuerange / [default setting]

Info

0x2918
(P221.00)

Deceleratiortime 1
(Decelerat.timel)
0.0...p.Q) ... 3600.0 s

Deceleratiortime 1 for the operatingnode "MS:\elocity mode".

A The deceleratiotime set refersto the deceleratiorirom the mexi-
mum frequency st to standsil. In thecase of adwer actual fe-
gueng, the actual deceleratiotime isreduced acordingly.

A Settingis not effectiven the operatingnode0x6060 (P301.0G
"CiA:Velocity mode [2]"4 Device profileCiA 402 469

0x2919
(P222.00)

Acceleratiortime 2
(Accelerat.time2)
0.0...p.0) ... 3600.0 s

Acceleratiortime 2 for the operatingnode "MS:\elocity mode".

A The acceleratiotime set refersto the acceleratiofirom standstilto
the maximum fequency st. In thecase of adwer stpoint selection,
the actual acceleratiotime isreduced acordingly.

A The acceleratiotime 2 is activef the frequency stpoint (absolue
v £ dzS to switchihgdireshold0x291B (P224.0@y the trigger
assignedo the function"Activateramp 2" in0x2631:039 (P400.3%)
TRUE.

A The acceleratiotime 2 is also usetbr changing the MORetpoint
generated by the "mdor potentiometer"function.

A Settingis not effectiven the operatingnode 0x6060 (P301.06
"CiA:Velocity mode [2]" 4 Device profileCiA 402 469

0x291A
(P223.00)

Deceleratiortime 2
(Decelerat.time2)
0.0...p.0 ... 3600.0 s

Deceleratiortime 2 for the operatingnode '"MS:Velocity mode".

A The deceleratiotime set refersto the deceleratiorfrom the naxi-
mum frequency st to standstillIn thecase of adwer actual fe-
gueng, the actual deceleratiotime isreduced acordingly.

A The deceleratiotime 2 is activef the frequency stpoint (absolue
vi- £ dzS to chamgelowr threshold0x291B (P224.0@y the trigger
assignedo the function"Activateramp 2" in0x2631:039 (P400.39)
TRUE.

A The deceleratiotime 2 is also usetbr changing the MORetpoint
generated by the "mdor potentiometer“function.

A Settingis not effectivein the operatingnode 0x6060 (P301.06
"CiA:Velocity mode [2]" 4 Device profileCiA 402 469

0x291B
(P224.00)

Auto-chargeover threshold oframp 2
(Ramp 2 thesh.)
0.0...Dp.Q) ... 599.0 Hz

Thresholdfor the automatiacharge-over to acceleratiortime 2 and

decelerationtime 2.

A The chage-over is effectedf the frequency stpoint (absolute value)
X tb clzarge-over threshold.

A With the setting0, the automaticharge-over functionis deactivated
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Example for opeating mode

Parameter

Name

Setting for this example

0x2631:001 (P400.01)

Enable inverter

Constant TRUE [1]

0x2631:002 (P400.02)

Run

Digital input 1 [11]

0x2915 (P210.00)

Minimum frequency

15 Hz

0x2916 (P211.00)

Maximum frequency

40 Hz

0x2917 (P220.00)

Acceleration time 1

4s

0x2918 (P221.00)

Deceleration time 1

3s

Input signals

Freguency setpoint selection

Trigger Function

Constant TRUE (1) vl imerter 1
T I D | ®

Qutput signals

Qutput frequency

Ox2DDD

60 Hz
50 Hz—H

40H
30 Hz —!

Z0Hz—

10 Hz—
0 Hz T

-10 Hz—
-20 Hz—
-30 Hz—

-40 Hz
-50Hz—
-50 Hz-

1 i t

50 Hz—
S0 Hz—

0x2916
+*

40H

1

I
30H-  Ox2815
20 Hz— + ._/_\

@

[N
0x2915,
* Y

10 Hz—H CD

— 0x2917 0x2918
@'J 1—;1
| t

OH
-10 Hz—~
-20Hz—
-30HzH

Ox2917

0x2018 %2918

40 H
-50 Hz+
-60 Hz-

I
0x2916

After a start command, the motor is accelerated to the minimum frequency. This is also the case if the setpoint seke€tibiz.isf
the setpoint exceeds the minimum frequency, the ramp generator follows the setpoint.

If the start commands deactivated again, the motor is stopped with the stop method s€X2838:003 (P203.08kre: Standard

ramp).

The motor is accelerated to the set maximum frequency.
If the setpoint falls below the minimum frequendyis decelerated up to the minimum frequency.
In case of a sign reversal of the setpoint, a change of direction of rotation takes place, minimum and maximum frequewvey, how

continue to apply.
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7.7. Quick stop

The "quick stop" function is an alternatigop method if the motor has to be stopped

faster than normal.

active and the inverter is enabled!

Cancelling the quick stop causes a restart of the motor if the start command is stil

Details

w Possibldriggersto be selectedfor the "quick stop" function are availablefor example

in 0x2631:003 (P400.0%)e digital inputs and internal

status signals of theerter.

w Anactivationvianetworkispossiblesiathe mappableNetWordIN Idatawordorone
ofthe predefinedgrocesglatawords.4 General network settings 198

Diagnostic parameters:

w 0x282A:002 (P126.0djsplays the cause of quick stbip-coded.

Parameter Name / valugange / [default setting] Info
0x291C Quick stop deceleration time (QSP dec. time) Quick stop deceleration time for the operating mode "MS: Velocity
(P225.00) 0.0...1L.0) ... 3600.0 s mode".

A If the "Quick stop" function is activated, the motor is brotitgha
standstill within the deceleration time skere.

A Thedecelerationtime setrefersto the deceleratiorfrom the
maximum frequency set to standstill. In the case of a lower actual
frequency the actualdecelerationtime isreducedaccordingly.

A Settingisnoteffectiveintheoperatingmode0x6060 (P301.08)
"CiAVelocitymode[2]". 4 Device profile CiA 402 420

0x2631:003 Function list: Actiate quick stop (Function list: Quig Assignment of #&igger for the "Activate quick stop" function. Trigger
(P400.03) stop) TRUE: Activate quick stop.
A Setting can only be changed if the inverter is Trigger = FALSE: Deactivate quick stop.
inhibited. Notes:
A For further possible settings, sparameter A The "Quick stop” function brings the motor to a standstill withie
0x2631:001 (P400.01) 494 deceleration time set i0x291C (P225.00)
0 Not connected No trigger assigned (trigger is constantly FALSE).
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Example for operating mode

Parameter Name Setting for this example
0x2631:001 (P400.01) Enable inverter Constant TRUE [1]
0x2631:002 (P400.02) Run Digital input 1 [11]
0x2631:003 (P400.03) Activate quick stop Digital input 2 [12]
0x2838:003 (P203.03) Stop method Standard ramp [1]
0x2916 (P211.00) Maximum frequency 50 Hz

0x2917 (P220.00) Acceleration time 1 4s

0x2918 (P221.00) Deceleration time 1 3s

0x29LC (P225.00) Quick stop deceleration time 1s

Input signals 50 Hz—

50 Hz—
40 Hz—

Frequency setpoint selection  sow
20 Hz—
10 Hz—
OH; t

Trigger Function

Constame TRUE 1] Enabieiverier 3 )
oD I |
[Digimtinput2[12] ) Acivae qucesop 3 ® ®

Output signals 50 Hz
SO Hz
40 Hz o I

Qutput frequency , \
30 Hz—|
Ox2DDD 20 Hed
10 Hz—|

O Hz.

"t

"t

2916

]

! e
) 0x2917 0x291C 0x2918
Status signals i

quick stopactiversal 4 o

Quick stop is activated: The motor is brought to a standstill within the deceleration
time set in0x291C (P225.00)

If quick stop is active, the status signal "Quiapsactive [54]" is set to TRUE. This
status signal can be assigned via the Flexible I/O configuration of a function or a
digital output.

Quick stop is deactivated again: The motor accelerates again to the setpoint since
the start command is still active.
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7.8. Sshaped ramps

In order to reduce the jerk and to therefore prevent the drive components from damage,
a smoothing factor can be set for the acceleration/deceleration ramps.

Details

In the default setting, the motor is accelerated and decelerated witkalimamps since
this is the most used configuration. The setting of a smoothing factor cavsespsd
ramps. This leads to a smoother starting and braking behaviour which, for instance, is
used for sensitive machine parts with backlash. It has to be gbddrnere that the setting
of a smoothing factor causes longer acceleration and delay times (see the following

diagrams).

Input signals

Frequency setpoint selection  30Hz-

Output signals 60 Hz

0x291E:001 =0 % 30 Hz |

0x291E:001 =50% 30 Hz —
20 Hz ¢
10 bz
0 bz

0x291E:001 = 100 % 30 Hz—

B0 Hz—
50 Hz—
40 Hz

20 Hz—
10 Hz
OHz

0x2916

Qutput frequency 50Hz
Ox2DDD 40 Hz+

20 Hz+
10 Hz—

N\

OHz

w2917
60 Hz—
50 He

.
0x2918

A0 Hz—

0x2917 + (50 % - Ox2917 )
BOHIo |
50 Hz

\

oo
0x2918 + (50 % - Ox2918 )

40 Hz—

I

I

I

T

. I
e

I

2

20 Hz—
10 Hz
DOHz

0x2917 + (100 % - 0x2917 ) 0Ox2918 + (100 % - O0x2918 )

Parameter

Name / value range / [default setting]

Info

0x291E:001
(P226.01)

SRamp characteristic: Smoothing factosré®np
char.: Smothing factor)
0.0...p.0) ... 100.0 %

Factor for Sounding of the acceleration/deceleration ramps.
A with the setting "0.0", the Sounding is deactivated and
acceleration/deceleration with linear ramps is carriad.
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7.9. Optical device identification

For applications including several interconnected inverters it may be difficult to locate a
device that has been connected online. The "Optical device identification" function serves
to locate the inverter by means of blinking LEDs.

Details

In order to stat the visual tracking,

w click the button in the toolbar of theBmotron EASY Startesy or
w set0x2021:001 (P230.0%)"Start [1]".
After the start, both LEDs "RDY" and "ERR" on the front of the inverter synchronously blink

very fast.

"RDY" LED (blue) ‘ "ERR" LED (red) Status/meaning

Both LEDs are blinking in a very rapidly
synchronous mode

"Visual tracking" function is active.

The blinking duration can be set@2®1:002 (P230.02)r selected in the Emotron
EASY Starterin the dropdown list field:

-
-l)}} -
off
60 5
5 rnim
10 min
30 min
&l min
Parameter Name / value range / [default setting] Info
0x2021:001 Optical tracking: Start detection (Optical tracking: | 1 = start optical deice identification.
(P230.01) Start detection) A After the start, the two LEDs "RDY" and "ERR" on the front of the
0 Stop inverter are blinking with a blinking frequency of 20 Hz for the
blinking duration set i9x2021:002 (P230.02T he setting is then
1 Start . NV
automatically reset to "O'again.
A If the function is reactivated within the blinking time set, the tire
extendedcorrespondingly.
A A manual reset to "0" makes it possible to stop the function
prematurely.
0x2021:002 Optical tracking: Blinking duration (Optical tracking
(P230.02) Blink. duration) 0 ...5] ... 3600 s
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8. Motor control

This chapter contains all functions and settings relevant for the motor control.

Basic procedure of commissioning the motor control

In the first step, theated data of the motor must be set. The other steps depend on the

respective application case.

There are several options for setting the motor data andmjxing the control loops.
Bastally, you can select between a manual and an automatic process. Afteetetting

can be applied or not depends on the motor and the application. If possible, always use
the possible setting listed first in the following diagram since this one leads to the most

accurate results.

Setting of motor data

Motor control selection

Optimisation of motor control

Optimisation of the control loops

Inverter characteristic

Motor
equivalent circuit data

Motor controller
settings

Speed controller

Motor data] 135

€ € & € € € ¢

Motor protection] 185

Motor control selectior] 136

Motor rotating direction] 183

Possible settings:
a) Using data from motor catalogue
b) Entering data manually (e_.g. from the nameplate)

Options:
V/ff characteristic control (open-loop) (default setting), V/f characteristic control [closed-loop),
servo contral, sensorless control, sensorless vector control

Parameterisable functions:
V/f voltage boost, skip frequencies, optimisation of the stalling behaviour,
slip compensation, oscillation damping

Possible settings:

a) Identifying data automatically (by inverter)

b) Calibrating data automatically (by inverter or engineering tool)
c) Loading preset inverter characteristics

Possible settings:

a) Identifying data automatically (by inverter)

b) Using data from the motor catalogue

c) Calibrating data automatically (by inverter or engineering tool)
d) Entering data manually

Possible settings:
a) Identifying data automatically (by inverter)
b) Entering data manually

Possible settings:
a) Identifying data automatically (by inverter)
b) Entering data manually

Optimisation of motor contro] 152

Optimisation of the conbl loops] 163

Switching frequency changeover 184
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8.1. Motor data

Setting of motor data

The term "motor data" comprises all parameters only depending on the motor and only
characterising the electrical behaviour of the machine. Motor data are indeperafeéht
application in which the inverter and the motor are used.

Preconditions

When you enter the motor nameplate data, take into account the phase connection
implemented for the motor (star or delta connection). Only enter the data applying to the
connedion type selected.

Possible settings

The motor data has to be set manually (see the following subchapter).

8.1.1. Manual setting of the motor data

If an external motor is connected to the inverter, the motor data must be set manually in
the following parametersaccording to the manufacturer information/motor data sheet.

Parameter Name /valuerange / [default setting] Info

0x2C01:001 Motor parameters: Number of pole pes Disphby of the number of pole pes calcubted from therated speed and
A Read only rated frequeng.

0x2C01:004 Motor paameters: Rated speed Geneal mador data.

(P320.04) (Motor parameters: Rated speed) Cary out settingsas specifiedby mator namepéte data.

Devicefor 50-Hz mains: 50 ..15Q ... 50000 rpm
Devicefor 60-Hz mains: 50 ..1[75Q ... 50000 rpm | Note!

0x2C01:005 Motor paameters: Rated frequency Whenyou enter the mdor namepéte data, take into acount the phase
(P320.05) (Motor parameters: Rated frequency) connectionmplemented for the mdor (star or deta connection)Only
Devicefor 50-Hz mains: 1.0 ..5p.q ... 1000.0 Hz enter the data applyingo the connectiortype seleted.

Devicefor 60-Hz mains: 1.0 ..6p.Q ... 1000.0 Hz
0x2C01:006 Motor parameters: Rated power

(P320.06) (Motor parameters: Rated power)

0.00 .. [0.25* ... 655.35 kW

* Default settingdepending on the gé.
0x2C01:007 Motor paameters: Rated voltage

(P320.07) (Motor parameters: Rated voltage)

0...R30* ... 65535V

* Default settingdepending on the gé.
0x2C01:008 Motor parameters: Cosine phi

(P320.08) (Motor parameters: Cosine phi)

0.00...0.870 ... 1.00
0x6075 Motor rated curent Therated maor current to be €t here seves as aeferencevaluefor
(P323.00) (Motor curmrent) different parameters with a setting/displagf a curent value in pecent.

0.001 ...1.70Q* ... 500.000 A
* Default settingdepending on the gé.
A Settingcan only be chaged if the nverter is inhbi-

Example:
A Motor rated curent = 1.7 A
A Max curent 0x6073 (P324.03 200 % Mtor rated curent =3.4 A

ted.
0x6076 Motor rated torque Therated maor torqueto be €t here seves as aeferencevaluefor
(P325.00) (Motor torque) different parameters with a setting/displapf atorquevalue in pecent.

0.001 ...1.650* ... 4294967.295 Nm
* Default settingdepending on the ge.
A Settingcan only be chaged if the hverter is inhibi

Example:
A Motor rated torque = 1.65 Nm
A Maxtorque 0x6072 (P326.0G) 250 % Mtor rated torque = 4.125 N

ted.
0x6080 Max maor speed Limitationof the maximum mdor speed.
(P322.00) (Max maor speed)

0...[6079 ... 480000 rpm
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8.2. Motor control selection

Motor control selection

The inverter supports different modes for closkap/open-loop motor control.

A Settingcan only be chaged if the hverter is inhibi
ted.

Parameter Name /valuerange / [default setting] Info
0x2C00 Motor control mode Selectiorof the maor control type.
(P300.00) (Motor ctrl mode)

2| Sevo control (SC ASM)from version 02.00)

Thiscontrol mode is usedor se'vo control of an aynchronous maor.
4 Savo control for asynchronous maors (SEASM)] 176

w

Sensorlessontrol (SL PSM)from
version 02.00)

Thiscontrol type is usedor the sensorlessontrol of asynctronous
motor.

A Catrol mode is possible up arated power of maximally 22kW.
4 Sensorlessontrol for synchronous mdors (SEPSM)] 178

»

Sensorlessedor control (3VC)

Thiscontrol type is usedor sensorlessedor control of an aynchro-
nous mdor.
4 Sensorlessector control (3VC)] 173

(o))

VIf characteristiccontrol (VFC open loop)

Thiscontrol mode is usedor the speedcontrol of an aynchronous
motor via aVif characteristicand is the simplg control mode.
A4 \If characteristiccontrol (VFC)] 166

~

VIf characteristiocontrol (VFC closed loop)
(from version 04.00)

Thecontrol mode isusedfor speedcontrol of an aynclronous maor
via aVIf characteristiowith speedfeedback.

A maor encoder must be conneded to the nverter and &t asfeedback
system for the mcor control.

A4 \If characteristiaccontrol (VRC closed loop) 172

In thefollowing subchapters, each motor control is described in detail.
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8.2.1.  VI/f characteristic control (VFC)

The V/f characteristic control is a motor control for conventional frequency inverter
applications. It is based on a simple and robust control mode foogegation of
asynchronous motors with a linear or squdasv load torque characteristic (e.g. fan).
Because of the minimal parameterisation effort, such applications can be commissioned

easily and qui

Preconditions

ckly.

w The V/f characteristic control is fnsuitable for asynchronous motors.

w If you want to actuate a drive with a squalewv V/f characteristic: please always check
whether the corresponding drive is suitable for operation with a sqdaveV/f
characteristic!

w From the motor nameplate data, &ast the rated speed and rated frequency must be
entered, so that the inverter can calculate the correct number of pole péifgotor
data] 135

w The motor must only be actuated above the rated motor frequency/rated voltage if
this is expressly approved by the motor manufacturer!

Details

This motor control type is activated by settig2C00 (P300.08)" V/f characteristic
control (VFC open loop) [6]".

w 0x2B00 (P302.0@rovides different characteristic shapes which are described in detail
in the following subchapters.

w Limiting factordor the V/f characteristic are rated mains voltage2540:001
(P208.01) minimum frequencyx2915 (P210.0@(nd maximum frequencx2916

(P211.00)
Parameter Name / value range / [default setting] Info
0x2B00 \If characteristicshape Selectiorof the VIf characteristicshapefor the adaptatiorto different
(P302.00) (VIf charac.shape) load profiles.
A Settingcan only be chaged if the hverter is inhibi
ted.
0| Linear Linear characteristifor drives withconstant loadtorque over the speed
4 LinearVif characteristicq 167
1| Quadratic Squae-law characteristidor drives with a linear or squa-law loadtor-
queover the speed.

A Squae-law VIf characteristicsare preferably usedor centrifugal

pumps andfan dries.

A Please alays checkwhether the corresponding de is sutiablefor

operationwith a squae-law VIf characteristic!

A If your pump drve orfan drive is not sutiablefor operationwith a

squae-law VIf characteristicuse the lineaM/f characteristidnstead.

4 Squae-law VIf characteristic 1 168

2| Multipoint  (from version 03.00) Linear characteristiogith an additionatentre characteristipoint for
the purpose of adaptatioto specifidoad profiles.

4 UserdefinableVIf characteristicq 169

3| Eco (from version 0200) Linear characteristiwith energy optimisatiorin the partialload opea-
tionalrange.

4 \VIf characteristiacontrol - energy-saving (WCEco)] 170
0x2B01:001 \If shape dta: Baseoltage Basevoltage and baserequency definghe VIf ratio and thus the gadi
(P303.01) (VIf shape aita: Basevoltage) ent of the VIf characteristic.

0... 30~ ... 5000V A TheVIf basevoltage is usuallyet to therated mdor voltage

* Default settingdepending on the ge. 0x2C01:007 (P320.Q7)
0x2B01:002 VIf shape @ta: Baserequency A TheVif base fequency is usuallyes to therated maor frequency
(P303.02) (W shape dita: Baserkequency) 0x2C01:005 (P320.05)

Devicefor 50-Hz mains: 0 ..50]* ... 1500 Hz

Devicefor 60-Hz mains: 0 ..60]* ... 1500 Hz

* Default settingdepending on the ge.
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8.2.1.1. Linear V/f characteristic

The linear V/f characteristic is the most used characteristic shape for general applications
since they cause a torque that is largely constant.

Details
Select V/f characteristic controlith linear characteristic:

w Motor control mode0x2C00 (P300.0&)"V/f characteristic control (VFC open lo¢@)'
w V/fcharacteristic shap8x2B00 (P302.06) "Lineaf0]"

Setting of the V/f baracteristic:

w Limiting factors for the V/f characteristic are rated mains volt@ge540:001
(P208.01) minimum frequencyx2915 (P210.0@(nd maximum frequencx2916
(P211.00)

w The base voltagéx2B01:001 (P303.0i5 usually set to the rated motor voltage
(motor nameplate data). The base voltage is preset to the rated mains voltage. This
again is preset according to the prodikety of the inverter4 Mains voltagd 117

w The base frequendyx2B01:002 (P303.01) usually set to the rated motor frequency
(motor nameplate data).

[v]
Ox2540:001 -
Ox2B01:001
° »
:IZI Ox2B01-:002 [Hz]
Ox2915 0x2916

The airrent output frequency can exceed the set maximum frequency if the gain f
the slip compensation iAx2B09:001 (P315.0is set to a value higher than 0.

Example

In this example, a 400 V/50 Hz motor is connected to tiveriter which is to be operated
with maximally 75 Hz. The minimum frequency is set to 10 Hz.

w VI/f characteristic on the left: The inverter is operated with a rated mains voltage of
400 V.

w VI/f characteristic on the right: The inverter is operated with a dateains voltage of
480 V. This causes the output voltage to further increase above 50 Hz.

[v] & [v] &
480
i) 400
Ot > 0= -
0 10 50 75 [Hz] o [Hz]
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Parameter

Name

Settingfor this example

0x2540:001 (P208.01)

Rated mainsvoltage

400 Veff1] (on the left)/ 480 Veff[2] (on the ridnt)

0x2915 (P210.00) Minimum frequency 10 Hz
0x2916 (P211.00) Maximum fequency 75 Hz
0x2B01:001 (P303.01) Basevoltage 400 V
0x2B01:002 (P303.02) Base ffequency 50 Hz

Next steps

w Theinverterprovidedifferentfunctionsbymeansfwhichthe drivebehaviourcan

befurtheroptimised4 Optimisation of motor contrdl 152

w Anoptimisationofthe controlloopsisnot mandatoryfor thismotor controltypebut
may leado abettercontrolmode.4 Optimisation of the control loops 163

156
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8.2.1.2. Squarelaw V/f characteristic

The squardaw V/f characteristic is typically used in heating, ventilation and climate
applications to control the speed of fans and pumps.

Details

Each application that is provided with the features according to the affinity laws may
possibly benefit from a squaflaw V/f characteristic.

The affinity laws describe the relation between the speed and other variables:

w The volume flow increases progmmately to the speed.
w The required pressure behaves proportionately to the square of the speed.

w The power input is proportionately to the cube of the spe&tis means that already a
minimal reduction of the speed may lead to substantial savings in greygsumption.

Volume flow Pressure Power input
[] & ] & [3] &
100 . 100 100
50— 30— 50—
o | > o 1 > o 1 >
o =0 100 [%] 0 50 100 [%] ] =0 100 [%]
Speed Speed Speed

By approximation, the squaslaw V/f characteristic corresponds to the curve for power
input shown aboveAt low frequencies, the voltage is reduced since due to the type of
load a lower voltagés sufficientto generatethe requiredpower. Allin all, this resultsin an
energyefficient system.

Select V/f characteristic control with squalev characteristic:

w Motor control modeOx2C00 (P300.08)"V/f characteristic control (VFC open lo¢@)'
w VIfcharacterstic shapedx2B00 (P302.0& "Quadratic [1]"

Setting of the V/f characteristic:

w Limiting factors for the V/f characteristic are rated mains voltag2540:001

(P208.01)minimum frequencyx2915 (P210.0@nd maximum frequenc§x2916
(P211.00)

w The base voltagex2B01:001 (P303.0ig usually set to the rated motor voltage
(motor nameplate data).fie base voltage is preset to the rated mains voltage. This
again is preset according to the product key of the invedeMains voltagd 117

w The base frequendyx2B01:002 (P303.08) usually set to the rated motor frequency
(motor nameplate data).

V]
0x2540:001+- I
0x2B01:001
1
1
1
1
1
!
|
|
o ; >
0 0x2B01:002 [Hz]
0x2915 0%2916
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The current output frequency can exceed the set maximum frequency if the gain 1
the slip compensation iGx2B09:001 (P315.0is set to a value higher than 0.

Next steps

w Theinverterprovidedifferentfunctionsbymeansofwhichthe drivebehaviouican
befurtheroptimised4 Optimisation of motor contrdl 152

w Anoptimisationofthe controlloopsisnot mandatoryfor thismotor controltypebut
may leado abettercontrolmode.4 Optimisation of the control loogs 163
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8.2.1.3. Userdefinable V/f characteristic

The userdefinable V/f characteristic is based on the linear V/f characteristic. An additional
medium characteristic point, however, enables the adaptation to applications withHapec
torque properties.

Details

An application case for this characteristic shape are applications that require a higher
torque at lower speeds. The additional medium characteristic point can be then
configured in such a way that more voltage is providethalower frequency rang of

the characteristic. Othevise, the same limits apply for the adaptive characteristic as for
the linear characteristic.

Select V/f characteristic control with adaptive characteristic:

1. Motor control modeOx2C00 (P300.0&)"V/f characteristic control (VFC open loop)
[61"

V/f characteristic shap8x2B00 (P302.0&) "Multipoint [2]"

Setting of the V/f characteristic:

w Limiting factors for the V/f characteristic are rdtenains voltag®x2540:001
(P208.01) minimum frequencyx2915 (P210.0@(nd maximum frequencx2916
(P211.00)

w The base voltagex2B01:001 (P303.0ig usually set to the rated motor voltage
(motor nameplate data). The base voltage is preset to the rated mains voltage. This
again is preset according to the product key of the invedeMains voltagd 117

w The base frequendyx2B01:002 (P303.08) usually set to the rated motor frequency
(motor nameplate data).

w The additional medium characteristic point is defined based on the parameter
0x2B01:003P303.03pnd 0x2B01:004 (P303.04)

Characteristic examples:

w Example on the left: Base voltage is set equal to rated mains voltage
w Example on theight: Base voltage s set lower than rated mains voltage

i v] A&
0x2B01:001 = 0x2540:001 1-—----—-—-—-—, ; ' 0x2540:001 '
i i Ox2B01:0011— 2 . i
i i ! i
0x2B01:003 - - . | i Ox2B01:0031—-—— . | i
| 1 I 1 i I
! | 1 ! | 1
| . | L
| | ! 1 i 1
o+ | ’ | > 0 | ’ | >
0 0x2801:004 | 0x2916 [Hz] 0 0x2B01:004 0x2916 [H]
0x2915 0x2B01:002 0x2915 0x2B01:002
Parameter Name / value range / [default setting] Info
0x2B01:003 VI/f shape data: Midpoint voltage (V/f shape data: | Definition ofthe medium characteristic point for uselefinable V/f
(P303.03) Midpoint voltage) 0 ...q] ... 5000 V characteristic.
A From versior©3.00 A Only relevant iiv/f characteristic shap6x2B00 (P302.003 set=
0x2B01:004 VI/f shape data: Midpoint frequency (V/f shagata: "Multipoint [2]".
(P303.04) Midpoint freq)

0...0] ... 1500 Hz
A From versior93.00

Next steps

w Thenverterprovidedifferentfunctionsbymeansofwhichthe drivebehaviourcan
befurtheroptimised4 Optimisation of motor contrdl 152

w Anoptimisationofthe controlloopsisnot mandatoryfor thismotor controltypebut
may leado abettercontrolmode.4 Optimisation of the control loops 163
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8.2.1.4. VI/f characteristic control energysaving (VFC Eco)

In case of the energgavingV/f characteristic control (VFCplusEco). the motor voltage of
the inverter is detected by means of a linear characteristic as a funofithe rotating

field frequency or motor speed to be generatddoreover,the motor is always driven in
the optimal efficiencyangeviaacos controlandthe resultingvoltagereduction
(reducedcopperlosses in the asynchronouosotor).

Details

Select @ergysaving V/f characteristic control with linear characteristic:

1. Motor control modeOx2C00 (P300.0&)"V/f characteristic control (VFC open loop)
[61"

V/f characteristic shap&x2B00 (P3020)= "Ecd3]"

Setting of the V/f characteristic:

w Limiting factors for the V/f characteristic are rated mains voltag2540:001
(P208.01) minimum frequencyx2915 (P210.0@nd maximum frquency0x2916
(P211.00)

w The base voltagex2B01:001 (P303.0ig usually set to the rated motor voltage
(motor nameplate data). The base voltage is preset to the rated mains voltage. This
agdn is preset according to the product key of the inverterMains voltagd 117

w The base frequendyx2B01:002 (P303.08 usually set to the rated motor frequency
(motor nameplate data).

Eco efficiency range:
w The Eco efficiency range (grey) is betwehe V/fstandard characteristic (black) and
the V/f Eco characteristic (green).

w The V/f Eco characteristic (green) is defined by the operating point that results from
the minimum voltagedx2B0D:001 (P330.0&hd the basdrequency0x2B01:002
(P303.02)

w The minimum voltag@x2B0D:001 (P330.0has to be set in percent with reference to
the base voltag®x2B01:001 (P303.01)

V] A
O0X2540:001 |-~
0x2B01-:001 100%
0%280D:0011 - 20%
o | >
° 0x2801:002 | Ihe]
0x2915 0x2916

The current output frequency can exceed the set maximum frequency if the gain f
the slip compensation iAx2B09:001 (P315.0i9 set to a value higher than 0.

Parameter Name /valuerange / [default setting] Info
0x2B0D001 VFGEXO: Minimumvoltage Definingthe operatingpoint of the VIf eco characteristicTheV/f eco
(P330.01) (VFGEXO: Min.voltage) characteristidefinesthe lower limit of the &o efficiencyrange.

20 ... pQ] ... 100 % A 100 % . Voltage 0x2B01:001 (P303.01)

A From version 02.00

0x2B0D:006 Cos phi actualalue
(P330.06) (Cos Phi actual)

A Read only

A From version 02.00
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Parameter Name /valuerange / [default setting] Info

0x2822:004 Axiscommands: Identifynotor data (enegized) 1 =start automaticidentificationof the mdor data.

(P327.04) (Axiscommands: Identifynot.) A Inverter characteristicanotor equivalent circuit diagam cata and
0..p...1 controller settingsare identifiedand st automatically.

A During the pocedue, the mdor is enegised!

0x2822:005 Axiscommands: Calitate maor data (nonenergized) | 1 =start automaticcalibrationof the mdor data.
(P327.05) (Axiscommands: Calitate mot.) A A default inverter characteristiés loaded.
0..p...1 A the mator equivalent circuit diagam data andcontroller settingsare
calcubkted on the basis of the crently set rated maor data.

A The mdor is not enegised.
0x2B00 VIf characteristicshape Selectiorof the VIf characteiisticshapefor the adaptatiorto different
(P302.00) (VIf charac.shape) load profiles.

A Settingcan only be chaged if the nverter is inhibi
ted.
0| Linear Linear characteristifor drives withconstant loadtorque over the speed
4 LinearVIf characteristicq 167
1 Quadratic Squae-law characteristidor drives with a linear or squa-law loadtor-
queover the speed.

A Squae-law VIf characteristicsre preferably usedor centrifugal

pumps andfan dries.

A Please alays checkwhether the corresponding de is sutiablefor

operationwith a squae-law VIf characteristic!

A If your pump drie orfan drive is not sutiablefor operationwith a

squae-law VIf characteristicuse the lineaM/f characteristidnstead.

A4 Squae-law VIf characteristic 1 168

2| Multipoint  (from version 03.00) Linear characteristiogith an additionatentre characteristipoint for
the purpose of adaptatioto specifidoad profiles.

4 UserdefinableVIf characteristic 1 169

3|Eco  (from version 0200) Linear characteristiwith energy optimisatiorin the partialload opea-
tionalrange.

A4 \If characteristiccontrol - energy-saving (\VFCEco)] 170
0x2B01:001 \/f shape dita: Basevoltage Basevoltage and baserequency definghe VIf ratio and thus the gadi
(P303.01) (VIf shape dita: Basevoltage) ent of the VIf characteristic.

0 ... 30~ ... 5000V A TheVif basevoltage is usuallyet to therated maor voltage
* Default settingdepending on the ge. 0x2C01:007 (P320.Q7)
0x2B01:002 VIf shape @ta: Baserequency A TheVif base fequency is usuallyes to therated maor frequency
(P303.02) (VI shape dita: Baserkequency) 0x2C01:005 (P320.05)
Devicefor 50-Hz mains: 0 ..50]* ... 1500 Hz
Devicefor 60-Hz mains: 0 ..60]* ... 1500 Hz
* Default settingdepending on the gé.
0x2C00 Motor control mode Selectiorof the maor control type.
(P300.00) (Motor ctrl mode)
A Settingcan only be chaged if the hverter is inhibi
ted.
2| Savo control (SC ASM)from version 02.00) | Thiscontrol mode is usedior sevo control of an &ynchronous mdor.
4 Savo control for asynclronous maors (SEASM)] 176
3| Sensorlessontrol (SL PSMYfrom Thiscontrol type is usedor the sensorlessontrol of asynctronous
version 02.00) motor.
A Catrol mode is possible u arated power of maximally 22kW.
4 Sensorlesgontrol for synchlronous maors (SEPSM)] 178
4| Sensorlessedor control (3VC) Thiscontrol type is usedor sensorlessedor control of an aynchro-
nous mdor.

4 Sensorlessedor control (3VC)] 173

6| VIf characteristiccontrol (VFC open loop) | Thiscontrol mode is usedor the speectontrol of an aynchronous
motor via aVif characteristicand is the simplg control mode.

4 \VIf characteristiacontrol (VFC)] 166

7| VIf characteristiacontrol (MFC closed loop) | Thecontrol mode is usedor speedcontrol of an @ynchronous maor
(from version 04.00) via aMVIf characteristiovith speedfeedback.

A mdor encoder must be conneded to the nverter and &t asfeedback

system for the mdor control.

A4 \Vf characteristiccontrol (VC closed loop) 172
Next steps

w Thenverterprovidedifferentfunctionsbymeansofwhichthe drivebehaviourcan
befurtheroptimised4 Optimisation of motor contrdl 152

w nAoptimisationofthe controlloopsisnot mandatoryfor thismotor controltypebut
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may leado abettercontrolmode.4 Optimisation of the control loops 163

8.2.2.  VI/f characteristic control (VFC closed loop)

The V/f characteriic control with feedback (VFC closed loop) can be used if an
asynchronous motor with motor encoder is connected to the inverter.

The speed feedback leads to the following advantages:

w Stationary speed accuracy

w Improved dynamics compared to the V/f charaiséc control without feedback (VFC
open loop) or to the encoderless vector control (SLVC)

w Suitability for group drives

Preconditions

w The V/f characteristic control (VFC closed loop) is only suitable for asynchronous
motors.

w TheV/f characteristic contro{VFC closed loop) requires a feedback of the speed. A
motor encodemustbe connectedto the inverter andsetasfeedbacksystemfor the
motor control.

w This setting is not made automatically if a motor is selected from the motor catalog.
w For required seihgs see chapterMTL encodér] 444

w If you want to actuate a drive with a squalan V/f characteristic: please always check
whether the corresponding drive is suitable for operation with a squaveV/f
characteristic!

w From the motor nameplate data, at least the rated speed andd-ditequency must be
entered, so that the inverter can calculate the correct number of pole péitgotor
data] 135

w The motor must only be actuated above the rated motor frequency/rated velifig
this is expressly approved by the motor manufacturer!

Details

This motor control type is activated by settiGg2C00 (P300.0&) " V/f characteristic
control (VFC closed loop) [7]".

w 0x2B00(P302.00provides different characteristic shapes.

w Limiting factors for the V/f characteristic are rated mains voltag2540:001
(P208.01)minimum frequencyx2915 (P210.0@nd maximumriequency0x2916
(P211.00)

w The slip compensation is deactivated in this motor control type. In case of V/f
characteristic control with feedback, the slip is calculated and injected by the slip
regulator4 Slip controller] 181

Next steps

w Theinverterprovidedifferentfunctionsbymeansfwhichthe drivebehaviourcan
befurtheroptimised4 Optimisation of maor control] 152

w Aoptimisationofthe controlloopsisnot mandatoryfor thismotor controltypebut
may leado abettercontrolmode.4 Optimisation of the control loops 163
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8.2.3. Sensorless vector control (SLVC)

Sensorless (fieldriented) vector control for asynchronous motors is based on a
decoupled, separate control for the torqyeoducing and the fielghroducing current
component. In addition, the actuapeed is reconstructed by means of a motor model so
that a speed sensor is not required.

Preconditions

w Sensorlessedor control (3VC) is only stablefor asynclronous maors.

w The operatiorof the sensorlessecor control (3VC) is onlyermitted for asingle
drive, i. e., only one mor may beconnededto the nverter.

w Operation of the sensorless vector control (SLVC) is only permissible for one single
drive!

w Operation of the sensorless vector control (SLV@tipermissible for hoists!
Supported opeating mode)x6060 (P301.00)

w "MS: Velocity mode-2]"
w "MS: Torque mode-1]"
w "CiA: Velocity mode [2]"
Details

This motor control type is activated by settig2C00 (P300.08)" Sensorlesgector
control (SLVC) [4]".

Compared to the V/f characteristics, the sensorless vector control (SLVC) serves to achieve

improved drive characteristics thanks to:

w higher torque throughout the entire speed range
w higher speed accuracy and higher concentyiéctor
w higher efficiency

Torque

Rated torque

Speed

Rated;peed
Sensorless vector control (SLVC)

V/f characteristic control (VFL) 137

For a speed control with torque limitation in operating md#e5060 (P301.0& "MS:
Velocity mode 2]":

1. Select the source iix2949:001 (P337.019r the positive torque limit source and set
it accordingly.

Select the source i8x2949:002 (P33@2)for the negative torque limit source and set

accordingly.

Alternatively theinvertercanbeconfigurednthismotorcontroltypein suchawaythatit
controlsamotortorquewithinadefinedfrequencyange Fordetails,seechapter'Torque
control w/ freq. limit'.] 177

Parameter Name /valuerange / [default setting] Info

0x2B40:003 Q-Feedorward Feedforward control for the $VC Qcontroller.
0.00 ... 0.0Q ... 10000.00
A From version 03.00

0x2B40:004 D-Feedforward Feedforward control of the $VG-D controller.
0.00 ...p.0Q ... 10000.00
A From version 03.00
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Parameter Name /valuerange / [default setting] Info
0x2949:001 Positivetorque limit souce Selectiorof the soucefor the positivetorque limit souce.
(P337.01) (Pos.torglim gc)
A From version 0300
0| Max torque Positivetorque limit souce = Max torque 0x6072 (P326.00)
1 Fixed Limit 0.0 % Positivetorque limit souce = 0.0 %.
2| Analog Input 1 The positiveorgue limit souce isdefinedas analog signal via the anal
input 1.
4 Analoginputl s97
3| Analog Input 2 The positiveorque limit souce is defineds analog signal via the anal
input 2.
4 Analoginput3 601
4| Positivetorque limit Positivetorque limit souce = Psitivetorque limitOX60EQ
5| Network target torque The positiveorque limit souce is defineds pocess dta object via et-
work.
4 Configuringhe network] 226
0x2949:002 Negativetorque limit souce Selectiorof the soucefor the negativeorque limit source.
(P337.02) (Neg.torglim gc)
A From version 0300
0| (-) Max torque Negativetorque limit souce = {) Max torque 0x6072 (P326.00)
1| Fixed Limit 0.0 % Negativetorque limit souce = 0.0 %.
2|Analog Input 1 The negativéorque limit souce is defineds analog signal via the ana
log input 1.
A4 Analoginputl 597
3| Analog Input 2 The negativeorque limit souce is defineds analog signal via the ana
log input 2.
4 Analoginputl 601
4| Negativetorque limit Negativetorque limit souce = Negativeéorque limitOx60E1
5| Network target torque The negativéorque limit souce is defineds pocess dta object via
network.
A4 Configuringhe networky 226
0x2C00 Motor control mode Selectiorof the maor control type.
(P300.00) (Motor ctrl mode)
A Settingcan only be chaged if the hverter is inhibi
ted.
2| Savo control (SC ASM)from version 02.00) | Thiscontrol mode is usedor sevo control of an &ynchronous mdor.
4 Savo control for asynclronous maors (SEASM)] 176
3| Sensorlessontrol (SL PSMYfrom Thiscontrol type is usedor the sensorlessontrol of asynctronous
version 02.00) motor.
A Catrol mode is possible u arated power of maximally 22kW.
4 Sensorlessontrol for synclronous maors (SEPSM)] 178
4| Sensorlessecor control (3VC) Thiscontrol type is usedor sensorlessector control of an @ynchro-
nous mdor.
4 Sensorlessector control (3VC)] 173
6| VIf characteristiccontrol (VFC open loop) | Thiscontrol mode is usedor the speedcontrol of an aynchronous
motor via aVif characteristicand is the snplest control mode.
4 VIf characteristiacontrol (VFC)] 166
7| VIf characteristiacontrol (MFC closed loop) | Thecontrol mode is usedor speedcontrol of an @ynchronous maor
(from version 04.00) via aMVIf characteristiovith speedfeedback.
A mdor encoder must be conneded to the nverter and &t asfeedback
system for the mdor control.
A4 \Vf characteristiccontrol (VC closed loop) 172
0x6060 Modes of operation Selectiorof the operatingnode.
(P301.00) (Modes of op.)

164

A Settingcan only be chaged if the nverter is inhibi
ted.

-2| MS: Velocity mode

Vendor specifizelocity mode

-1| MS:Torque mode (from version 03.00)

Vendor specifitorque mode

A Only possible in ntor control type 0x2C00 (P300.08)"Sensorless
vector control (3VC) [4]" or'Sevo control (SC ASM) [2]".

4 Torquecontrol w/ freq. limit] 206

0| No mode chage/no mode assigned

No operatingnode (standstill)
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Parameter

Name /valuerange / [default setting]

Info

2| CiA:Velocity mode

CiA 402elocity mode

Next steps

w Thenverterprovidedifferentfunctionsbymeansfwhichthedrivebehaviourcan
befurtheroptimised4 Optimisation of motor contrdl 152

w Thedefaultsettingenableghe operationofapower-adaptedmotor. Anoptimum
operationofthismotor controltyperequiresanoptimisationofthe controlloops!

4 Optimisa tion of the control loop$ 163

w If the inverter is to control a motor torque within a defined frequency range, the

torque control must be configured accordingly after the control loops are optimised.

4 Torque control w/ freq. limit] 177
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8.2.4. Servo control for asynchronous motors (2GM)

The field-oriented servo control is based on a decoupled, separated control of the terque
producing and fieleproducing current share. The motor control is based on a feedback,
field-oriented and cascaded controller structure and enables a dynamic and stable
operation in all four quadrants.

Preconditions

w The servo control (SC ASM) is only suitable for asynchronous motors.
w The servo control (SC ASM) is possible up to a rated power of maximally 45 kW.

w The servo control (S&SM) requires a feedback of the speédmotor encoder must
be connected to the inverter and set as feedback system for the motor control.

w This setting is not made automatically if a motor is selected from the motor catalog.
w For required settings see chaptef 1L encodet. ] 444

Details

This motor control type is activated by settiig2C00 (P300.08)" Servo control (SC

ASM) [2]".

Basically, the servo control has the same advantages as the sensorless vector control
(SLVC). Compared to thé ¥haracteristic control without feedback, the following can be
achieved by means of the servo control:

w A higher maximum torque throughout the entire speed range

€ € € ¢ ¢

A higher speed accuracy

A higher concentricity factor
A higher level of efficiency
The implenentation of torqueactuated operation with speed limitation

The limitation of the maximum torque in motor and generator mode for speed

actuated operation

For a speed control with torque limitation in operating md#e5060 (B01.00)= "MS:
Velocity mode 2]":

1. Select the source iix2949:001 (P337.019r the positive torque limit source and set
it accordingly.

Select the source i8x2949:002 (P337.08)r the negative torque limit source and siet

accordingly.

Alternatively the inverter can be configuredh this mdor control type in such avay that it
controls a maor torque within adefinedfrequencyrange. For details, see chater "Torque

control w/ freq

Jmit™. ] 206

Parameter Name /valuerange / [default setting] Info
0x2901 Speedcontroller gain adaption Mappable paameter for adaptiveadjustment of the speedcontroller
0.00 ... 100.0Q ... 200.00 % gain via retwork.
A From version 04.00
0x2949:001 Positivetorque limit souce Selectiorof the soucefor the positivetorque limit souice.
(P337.01) (Pos.torglim gc)
A From version 03.00
0| Max torque Positivetorque limit souce = Maxtorque 0x6072 (P326.00)
1 Fixed Limit 0.0 % Positivetorque Iimit source = 0.0 %.
2| Analog Input 1 The positiveorgue limit souce is definedis analog signal via the anal
input 1.
4 Analoginputl 597
3|Analog Input 2 The positiveorque limit souce is definedis analog signal via the anal
input 2.
4 Analog input3 601
4| Positivetorque limit Positivetorque limit souce = Positivéorque limitOx60EOQ
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Parameter Name /valuerange / [default setting] Info
5| Network target torque The positiveorque limit souce is defineds pocess dta object via et-
work.
4 Configuringhe network] 226
0x2949:002 Negativetorque limit souce Selectiorof the soucefor the negativeorque limit souce.
(P337.02) (Neg.torglim gc)
A From version 03.00
0| (-) Max torque Negativetorque limit souce = {) Max torque 0x6072 (P326.00)
1| Fixed Limit 0.0 % Negativetorque limit souce = 0.0 %.
2|Analog Input 1 The negativéorque limit souce is defineds analog signal via the ana
loginput 1.
4 Analoginputl 597
3| Analog Input 2 The negativéorque limit souce is defineds analog signal via the ana
log input 2.
4 Analoginput3 601
4| Negativetorque limit Negativetorque limit souce = Negativéorque limitOx60E1
5| Network target torque The negativeéorque limit souce is defineds pocess dta object via
network.
4 Configuringhe network 1 226
0x2C00 Motor control mode Selectiorof the maor control type.
(P300.00) (Motor ctrl mode)
A Settingcan only be chaged if the nverter is inhibi
ted.
2| Seavo control (SC ASM)fromversion 02.00) | Thiscontrol mode is usedor sevo control of an aynchronous mdor.
4 Savo control for asynclronous maors (SEASM)] 176
3| Sensorlessontrol (SL PSM)from Thiscontrol type is usedor the sensorlessontrol of asynctronous
version 02.00) motor.
A Catrol mode is possible up arated power of maximally 22kW.
4 Sensorlessontrol for synclronous maors (SEPSM)] 178
4| Sensorlessecor control (3VC) Thiscontrol type is usedor sensorlessector control of an @&ynchro-
nous mdor.
4 Sensorlessector control (3VC)] 173
6| VIf characteristiccontrol (VFC open loop) | Thiscontrol mode is usedor the speedcontrol of an aynchronous
motor via aVif characteristicand is the snplest control mode.
4 VIf characteristiacontrol (VFC)] 166
7| VIf characteristiacontrol (MFC closed loop) | Thecontrol mode is usedor speedcontrol of an @ynchronous maor
(from version 04.00) via aVIf characteristiowvith speedfeedback.
A maor encoder must be conneded to the nverter and st asfeedback
system for the mcor control.
4 VIf characteristiacontrol (VFC closed loop) 172
0x2C01:010 Motor parameters: Maor name The name (@. " 1")can be feely seleted by the use.
If the mcdtor inthe engineeringool has been seléed from the "mdor
catalog", the respectivenotor name is automaticallgntered hee
(example: "MDSKA08022, 70").
Next steps

w Thenverterprovidedifferentfunctionsbymeansfwhichthe drivebehaviourcan
befurtheroptimised4 Optimisation of motor contrdl 152

w Thedefaultsettingenableghe operationofapower-adaptedmotor. Anoptimum
operationofthismotor controltyperequiresanoptimisationofthe controlloops!
4 Optimisaion of the control loop$ 163
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8.2.5. Sensorless control for synchronous motors {8&M)

The sensorless control for synchronous motors is based on a decoupled, separated control
of the torqueproducing current and the current in field direction. In contrast to the servo
control, the actual speed value and rotor position are reconstructed via a motor model.

NOTICE

In case of this motor control type, an adjustable, constant curigittjected in the lower
speed range. If this current is higher than the rated motor current, the motor may heat up
in the lower speed range. This effect increases if the motor is operated in the lower speed
range for a longer period of time.

Possible corequence: Destruction of the motor by overheating
w Do not operate the motor for a longer period of time in the lower speed range.

CFor detecting and monitoring the motor temperatunge recommend a temperaturteedback via PTC thermistor
or thermal contact.
4 Motor temperature monitorirg ] 190

Preconditions

The sensorless control for synchronous motorsfSM) is possible up a rated power of
maximally 2&kW.

Details

This motor control type is activated by settiGg2C00 (P300.08 " Sensorless control (SL
PSM) [3]".

The motor modebased speed observer requires a rotating machine. Thus, as a matter of
principle, the operational performance of the sensorless control for synchronous motors is
divided into two ranges:

1. Low speed range (|setpoint speed| < lower limit2C11:00)L

w Inthe range of low speed, the speed of a synchronous motor cannot be observed.
Inthis "Lowspeedrange",anopertloop controlledoperation takesplace:For
acceleratiorprocesses, the current set 1x2C12:001s injected and for processes
without acceleration (foinstancestandstillor constantsetpointspeed)}the current
setin 0x2C12:004sinjected.

High speed range (|setpoint speed| > lower liMi2C11:00)L
w In this area, the rotor flux position and the speed are reconstructed by means of an

observerThe control is executed in a fietdiented way.Only the current required
for generating the necessary torquerigected.

Pole position identification (PLI)
w For controlling a permanennagnet synchronous motor, the pole position the angle
between the motor phase U and the field axis of theoranust be known.

w Incaseofadriveatstandstilltheinverterenableisdirectlyfollowedbythe "pole
position identificatior(PLI)whichidentifiestheinitial poleposition.4 Synchronous
motor: Poleposition identification (PP)) 161

Flying restart circuit

w From firmware version 4 onwards, a flying restart circuit for the synchronous motor up
to speeds lower thahalf the rated speed is supported.

w If the flying restart circuit shall be used, set the start method "Flying restart circuit [2]"
in 0x2838:001 (P203.01More settings are not required for the flying restart circuit at
sersorless control of a synchronous motor.
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For a speed control with torque limitation in operating md#e5060 (P301.03 "MS:
Velocity mode {2]":

1. Select the source ifix2949:001 (P337.019r the positive torque limit source and set
it accordingly.

Select the source i8x2949:002 (P337.08)r the negative torque limit source and set

accordingly.

SIPSM parameters

Theparameterdorthismotorcontroltypearecalculatecandsetautomaticallywhile
optimisingthe controlloops.4 Optimisation of the control loogs 163

A From version 03.00

Parameter Name /valuerange / [default setting] Info
0x2C03:001 Back EMIonstant \oltage induwcedby the mdor (rotor voltage / 1000 rpm).
(P352.01) (BEMFeonstant)
0.0...41.8 ... 100000.0/1000rpm
A From version 02.00
0x2C11:001 High speedange: lower limit Definitionof the lower limit of the high speedange.
5...B0] ... 100 % A The bwer limit has a perman hysteresis of 5 %.
A From version 02.00
0x2C11:002 Highspeedrange: Trackingcontroller gain Gainfador for tracking therotor positionin the maor model.
0...ROQ ... 65535 %
A From version 02.00
0x2C11:003 High speedange: Trackingcontroller reset time Reset time for tracking therotor positionin the mdor model.
0.00 ... 6.0Q ... 655.35 ms
A From version .00
0x2C11:004 High speedange: Trackingcontroller decouple time | Temparal hysteresisfor the switching back andbrth from the openloop
0.0 ... R00.Q ... 6553.5 ms controlledto the closedoop controlled operation.
A From version 02.00
0x2C12:001 SM bw speedrange: Acceleratiortumrent Rm.s. curent valuefor acceleratiorprocesses in theolver velocity
5...[70] ... 400 % range.
A From version 02.00 A mn n rited mdor curent 0x6075 (P323.00)

A In the bwer speedrange and during the acceleratigshase, the ct
rent setpoints of 0x2C12:00-and 0x2C12:002re added and injeed
to the mdor.

0x2C12:002 SM bw speedrange: Standstilcurrent Rm.s. curent valuefor processes without acceleratidfor instance
5...BQ] ... 400 % standstillor constant setpoint speed) in the laer velocityrange.
A From version 02.00 A mn n rdted mdor curent 0x6075 (P323.00)

A In the bwer speedrange and duing the acceleratiophase, the cu
rent setpoints of 0x2C12:00-and 0x2C12:002re added and injeged
to the mdor.

Note!

In case of a "100 %" settimndat standstill,a mdor curent flows,the

r.m.s.value of which is squaroot of 2 higher than tk rated maor cu-

rent. Thereasonfor this is that at standstilla DC cwent is inje¢ed into
the synchronous maor and not arAC curent. But as soon as the rhar
rotates, thecorrectrated maor curent flows.

0x2949:001 Positivetorque limt souce Selectiorof the soucefor the positivetorque limit source.

(P337.01) (Pos.torglim gc)

0| Max torque

Positivetorque limit souce = Max torque 0x6072 (P326.00)

1| Fixed Limit 0.0 %

Positivetorque limit souce = 0.0 %.

2|Anabg Input 1

The positiveorgue limit souce is definedis analog signal via the anal
input 1.

4 Analoginputl 597

w

Analog Input 2

The positiveorque limit souce is defineds analog signal via the anal
input 2.

4 Analoginput3 601

N

Positivetorque limit

Positivetorque limit souce = Positivéorque limitOx60E0Q

[¢)]

Network target torque

The positiveorgue limit souce is definedis pocess dta object via Bt-
work.

4 Configuringhe network] 226
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Parameter Name /valuerange / [default setting] Info
0x2949:002 Negativetorque limit souce Selectiorof the soucefor the negativeorque limit souce.
(P337.02) (Neg.torglim gc)
A From version 03.00
0| (-) Max torque Negativetorque limit souce = {) Max torque 0x6072 (P326.00)
1 Fixed Limit 0.0 % Negativetorque limit souce = 0.0 %.
2|Analog Input 1 The negativéorque limit souce is defineds analog signal via the ana
loginput 1.
4 Analoginputl s97
3| Analog Input 2 The negativéorque limit souce is defineds analog signal via the ana
log input 2.
4 Analoginput3 601
4| Negativetorque limit Negativetorque limit souce = Negativéorque limitOx60E1
5| Network target torque The negativéorque limit souce is defineds pocess dta object via
network.
4 Configuringhe network] 226
0x2C00 Motor control mode Selectiorof the maor control type.
(P300.00) (Motor ctrl mode)
A Settingcan only be chaged if the nverter is inhibi
ted.
2| Seavo control (SC ASM)from version 02.00) | Thiscontrol mode is usedor sevo control of an aynchronous mdor.
4 Savo control for asynclronous maors (SEASMN) 1 176
3| Sensorlessontrol (SL PSMYfrom Thiscontrol type is usedor the sensorlessontrol of asynctronous
version 02.00) motor.
A Catrol mode is possible up arated power of maximally 22kW.
4 Sensorlessontrol for synchlronous maors (SEPSM)] 178
4| Sensorlessedor control (3VC) Thiscontrol type is usedor sensorlessedor control of an aynchro-
nous mdor.
A4 Sensorlessector control (3VC)] 173
6| VIf characteristiccontrol (VFC open loop) | Thiscontrol mode is usedor the speectontrol of an aynchronous
motor via aV/f characteristicand is the snplest control mode.
4 \VIf characteristiacontrol (VFC)] 166
7|VIf characteristiacontrol (MFC closed loop) | Thecontrol mode is usedor speedcontrol of an aynctronous maor
(from version 04.00) via aVIf characteristiowith speedfeedback.
A maor encoder must be conneded to the nverter and &t asfeedback
system for the mcor control.
4 VIf characteristiacontrol (VFC closed loop) 172
0x60EOQ Positivetorque limit Positivetorque limit soucefor speedcontrol with torque limitation.
0.0 ...pR50.0 ... 3276.7 % AmMnn :torratedit@que 0x6076 (P325.00)
A From version 02.00
0x60E1 Negativetorque limit Negativetorque limit soucefor speedcontrol with torque limitation.
0.0... R50.9 ... 3276.7 % AmMnn ::torratedit@que 0x6076 (P325.00)
A From version 02.00
Next steps

w Thenverterprovidedifferentfunctionsbymeansfwhichthe drivebehaviourcan
befurtheroptimised4 Optimisation of motor contrdl 152

w Thedefaut settingenableghe operationofapower-adaptedmotor. Anoptimum
operationofthismotor controltyperequiresanoptimisationofthe controlloops!
4 Optimisaion of the control loop$ 163

170
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8.2.5.1. Stall monitoring

The stalling monitoring for the sensorless control for synchronous motof8 $H)
switches off the drive if the motor is about to "stall". A possible cause may be an overload
of the motor.

Preconditions

The stalling monitoring only works in the controlled area and if the motor is not operated
in the field weakening range.

Details
In order to detect the motor stalling, the cosine phi is used.

Example:

w For the cosine phi, the value "0.9" is seDk2C01:008 (P320.08kcording to the data
given on the motor nameplate.

w The limit value for stalling monitoring is set(r2C11:0060 "80 %".

w Stalling monitoring is triggered if the current cosjtd is lower than 0.72 (80 % of
0.9).

If stallingmonitoringistriggered,the "Trouble"error responsdakesplace.If
the operating mode "MS: Velocity mode]" is set in0x6060 (P301.003he
motor automatically restgs if the trouble does not exisihymore.

Parameter Name /valuerange / [default setting] Info
0x2C11:006 High speedange: Sall montoring limit Thestall montoring limitrefersto the cosine phi of themotor in pe-
0... B0 ... 65535 % cent.
A From version 04.00
0x6060 Modes of operation Selectiorof the operatingmode.
(P301.00) (Modes of op.)
A Settingcan only be chaged if the nverter is inhibi
ted.
-2| MS:Velocity mode Vendor specifizelocity mode
-1/ MS:Torque mode (from version03.00) Vendor specifitorque mode
A Only possible in ntor control type0x2C00 (P300.08) "Sensorless
vecor control (3VC) [4]" or "Sevo control (SC ASM) [2]".
4 Torquecontrol w/ freq. limit] 206
0| No mode chage/no mode assigned No operatingnode (standstill)
2| CiA:Velocity mode CiA 402relocity mode
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8.3. Optimisation of motor control

Optimisation of motor control

The inverter provides different functions by means of which the drivealb®ur can be

further optimised.

Function

Motor control type

VFC open
loop

VFC closed
loop

SCASM

SIPSM

SLVC

V/f voltage boosi 153

The parameterisable voltage boost makes it possibienfarove the
starting performance for applications requiring a high starting torqug

Skip frequenciey 154

By means of the three parameterisable skip frequencies, critical
frequenciescan be suppressed which lead to mechanical resonance
the system.

Optimising the stalling behaviolir 156

For special motors which enable an operation in the fieddkening
range, the behaviourin the field weakeningrangecanbe adaptedto the
motor.

Slip compensatiof 158

In case of a load, the speed of an asynchronous motor decreases.
load-dependentspeed drop is called slip. The slip compensation ser
to counteract the loaeddependent speed loss.

Oscillation damping 160

The oscillation damping serves to reduce the oscillatduring noload
operation which are caused by energy oscillating between the
mechanical system (mass inertia) and the electrical systerh(§)C

Synchronous motor: Pole position identification (API161

For controlling a permanennagnet synchronous motor, the pole
position the angle between the motor phase U and the field axis of
rotor must be known. This function serves to detect the pole positio
for the currently activated motor encoder.

VFC open loop = V/f characteristic control

VFC closed loop = V/f characteristic control with speed feedback
SCASM = servo control for asynchronous motor

SLPSM = sensorless control for synchronous motor

SLVC = sensorless vector control

172
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8.3.1.

V/f voltage boost

The parameterisable voltage boost makes it possible to improve the starting performance

for applications requiring a high starting torque.

Preconditions

The function is only effective in the following motor control types:

w VI/f characteristic cotrol (VFC open loop)

w VI/f characteristic control (VFC closed loop)

Details

w In0x2B12:001 (P316.013 permanent voltage boost can be set.
w In0x2B12:002 (P316.02an additional voltage bobsan be set for acceleration

processes

only.

w Reference for the percentage setting of the voltage boost is the base voltage
0x2B01:00XP303.01)

(%] &

(25400001

Y

OxZ2B01:001 100

(Z) 0x2B12:002
1) Ox2B12:001

—
0 ; >
o ' oxeBOol002 |
Ox2B12:001 0x2B01:002 w2916
2 2
Parameter Name /valuerange / [default setting] Info
0x2B12:001 Fixed boast Fixed (constant) voltage boast for VIf characteristicontrol without feed
(P316.01) (Fiked VIf boost) back.
0.0...R.5*...20.0 % A mn n Wt basevoltage 0x2B01:001 (P301)
* Default settingdepending on the gé. A For the purpose of optimisinthe startingperformancefor applta-
tionsrequiring a high startingprque.
0x2B12:002 VIf voltage bocst: Boost at acceleration Additionalvoltage boost for VIf characteristiacontrol without feedback.
(P316.02) (VIf boosts: DynamV/f boost) A mn n Wfbasevoltage 0x2B01:001 (P303.01)
0.0..p.0...20.0% A Thisvoltage boct is onlyactivewhile the mdor is acceleted. It then
acts in additiorto the fixedvoltage bocst set in 0x2B12:001
(P316.01)
0x2B01:001 VIf shape dta: Baseroltage Basevoltage and baserequency definghe \/f ratio and thus the cadi
(P303.01) (V/f shape data: Basevoltage) ent of the VIf characteristic.
0 ... R30* ... 5000 V A TheVIf basevoltage is usuallyet to therated maor voltage
* Default settingdepending on the ge. 0x2C01:007 (P320.07)
0x2B01:002 VIf shape ata: Baserequency A TheVIf base fequency is usuallyesto therated maor frequency
(P303.02) (Vf shape dita: Baserequency) 0x2C01:005 (P320.05)
Devicefor 50-Hz mains: 0 ..50]* ... 1500 Hz
Devicefor 60-Hz mains: 0 ..60]* ... 1500 Hz
* Default settingdepending on the ge.
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8.3.2. Skip frequencies

By means of the three parameterisable skip frequencies, critical frequencies can be
suppressed which lead to mechanical resonances in the system.

Details

A blocking zone is active as soon as the frequency for this blocking zone is set to value
unequal to "0 Hz".

w The set frequency defines the centre of the range to be masked out.

w The set bandwidth defines its total size.

Output
[Hz] A

@ /

b

[Hz]
Input

v

Example: For a blocking zone, the frequency is set to 20 Hz and the bandwidth to 10 Hz.
These settings mask out the range from 15 Hz to 25 Hz.

Notes:
w Skip frequencies are absolute values. With the settifgH2", at the same time also
the skip frequency-20 Hz" is defined.

w The inverter accelerates/decelerates the motor by the range to be masked out. A
continuous operation within this range is not possible.

w A blocking zone is not active if its bandwidtheést® "0 Hz".

Adjacent and overlapping ranges:

w Example on the left: If the ranges are closely spaced, the ranges are passed through as
shown.

w Example on the right: If the ranges overlap, the lowest and highest value form a new
range. In the status displ@x291F:016both ranges are shown as active.

Output Output
[Hz] & [Hz] &

"
w -
b
N F 3
L
F 9

L4

Il:'Hz] [Hz]
Input Input
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Valid and invalid ranges:

w Example on the left: Skip frequency = 5 Hz, bandwidth = 10 Hz

O ValidNI y3S ¢6adl NI a
w Example on the right: Skip frequency = 4 Hz, bandwidi Hz

I G

0 Invalid range (starts at < 0); is thus ignored.

X no

A Read only: x.xx Hz

Qutput Qutput
[Hz] & [Hz] &
i
e |
- -
L/ >
v ] [ke]
Input Input
Parameter Name /valuerange / [default setting] Info
0x291F:001 Skip fequencies: Skipéquency 1 Centre of frequencyrange 1 which igo be skipped.
(P317.01) (Skip fequencies: Skipéquency 1)
0.0...p.0) ... 599.0 Hz
0x291F:002 Skip fequencies: Skip bandwidth 1 Ske of fequencyrange 1 which igo be skipped.
(P317.02) (Skip fequencies: Skip bandwidth 1)
0.0..p.0...10.0 Hz
0x291F:003 Skip fequencies: Skipdéquency?2 Centre of frequencyrange 2 which igo be skipped.
(P317.03) (Skip fequencies: Skipdéquency 2)
0.0...D.0 ... 599.0 Hz
0x291F:004 Skip fequencies: Skip bandwidth 2 Sie of requencyrange 2 which ito be skipped.
(P317.04) (Skip fequencies: Skip bandwidth 2)
0.0..p.0...10.0 Hz
0x291F:005 Skip fequencies: Skipéquency 3 Centre of frequencyrange 3 which igo be skipped.
(P317.05) (Skip fequencies: Skipéquency 3)
0.0...p.Q ... 599.0 Hz
0x291F:006 Skip fequencies: Skip banddth 3 Ske of frequencyrange 3 which igo be skipped.
(P317.06) (Skip fequencies: Skip bandwidth 3)
0.0..p.0...10.0 Hz
0x291F:016 Skip fequencies: @tus Bit-codedstatus dispay of the skipfequencies.
A Read only
Bit 0| Blockingzone 1 active
Bit 1| Blockingzone 2 active
Bit 2| Blockingzone 3 active
Bit 4| Frequency abve blockingzone 1
Bit 5| Frequency abve blockingzone 2
Bit 6/ Frequency abve blockingzone 3
Bit 8| Blockingzone 1 nvalid
Bit 9| Blockingzone 2 nvalid
Bit 10| Blockingzone 3 nvalid
0x291F:032 Skip fequencies: Inputréquency Dispby of the skip filteinput frequeng.
A Read only: x.xx Hz
0x291F:033 Skip fequencies: Outputréquency Dispby of the skip filteloutput frequengy.
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8.3.3. Optimising the stalling behaviour

If the motor is driven with frequencies above the rated motor frequency, the operating
point is shifted to the "field weakening range". In this range, the motor voltage does not
increase proportionately to the output frequey anymore. As a consequence, the

inverter automatically reduces the maximum current since the full torque is not available
anymore at these frequencies.

For special motors which enable an operation in the field weakening range, the behaviour
in the fieldweakening range can be adapted to the motor wittPBOC (P319.00)

A DANGER!

Danger by incorrect parameterisation.
Possible consequences: damage to material assets and injury to persons
C Only change the default setting (0 Hz)Dx2BOC (P319.0@fter consulting the motor mamfacturer!

C Recommendation: Maintain default setting (0 Hz).

Preconditions
The function is only effective in the following motor control types:

w VI/f characteristic control (WC open loop)
w VI/f characteristic control (VFC closed loop)
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Details

The operating range of an asynchronous motor consists of the voltage raagéd the
field weakening range. The field weakening range again is divided into two ranges:

w In the first range , the power can be kept constant without the motor stalling.

w The second field weakening ranges characterised by the fact that the maximum
permissible stator current is decreased to prevent the motor from stalling .

Speed/torque curve of the asynchronous motor with two field weakening ranges

M = Mmax

10
0.9+
M= Mmax * nj_,.-"n
0.8+

0.7

0.3+
04
0.5
0.6
0.7
08
0.9

0.1 1
0324

ny nz

The override point (5 M,) can be influenced witBx2BOC (P319.00)x2B0C (P319.06)
0 Hz:

w The maximum current characteristic is shifted to higher field frequencies by the
frequencyentered.

w The maximum permissible current and the maximum torque increase in the field
weakening range.

w Therisk of motor stalling increases.

0x2B0C (P319.08)0 Hz:
w The maximum current characteristic is shifted to lower field frequencies by the
frequency entered.

® The maximum permissible current and the maximum torque are redrcghe field
weakening range.

w The risk of motor stalling is reduced.

Parameter Name /valuerange / [default setting] Info
0x2B0C Override fieldweakening Offsetof the override pont for field weakening.
(P319.00) (Fieldweak thold)
-599.0 ...0.0] ... 599.0 Hz
0x2B01:002 \If shape dta: Baserkequency Basevoltage and basdrequency definghe VIf ratio and thus the gadi
(P303.02) (Vf shape dita: Baserkequency) ent of the VIf characteristic.
Devicefor 50-Hz mains: 0 ..50]* ... 1500 Hz A TheVIf basevoltage is usuallyet to therated mdor voltage
Devicefor 60-Hz mains: 0 ..60]* ... 1500 Hz 0x2C01:007 (P320.Q7)
* Default settingdepending on the ge. A TheVif base fequency is usuallyesto therated mdor frequency
0x2C01:005 (PRR05)
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8.3.4. Slip compensation

In case of a load, the speed of an asynchronous motor decreases. Thielpatdent
speed drop is called slip. The slip compensation serves to counteract theépathdent
speed loss.

Preconditions

The function is only effente in the motor control type "V/f characteristic control (VFC
open loop)".

In order that the function can determine the rated slip correctly, the following parameters
must be set correctly:

w Rated speed

w Rated frequency

w Number of pole pairsAutomatically alculated from Rated speed and Rated
frequency)

Details

The slip compensation increases or decreases the output frequency as a response to a
load change. Thus, the slip is counteracted and the speed is kept precisely.

Motaor speed
Load

Output frequency p—"""____  ———

The rated slip required for the plcompensation is calculated by the inverter according to
the following formula:

Rated slip [%] = (1 (rated motor speed [rpm] / (120 * rated motor frequency [Hz] / number
of poles))) * 100

Calculation example:

w Rated motor speed = 1750 rpm

w Rated motor freqency = 60 Hz

® Number of poles = 2 * Number of pole pairs=2*2 =4
w Rated slip = (1 (1750/ (120 * 60/ 4))) * 100 = 2.77 %

The rated slip represents the reduction of the motor speed due to the motor load. At full
speed and full load, the motor given inglexample would rotate with 1750 rpm, which
means 2.77 % below its synchronous speed of 1800 rpm. In order to compensate this
speed loss, the inverter increases the output frequency by the rated slip multiplied by the
rated motor frequency. In the exampR77 % * 60 Hz = 1.66 Hz increase at full load.

In order to consider load changes, the influence of the rated slip on output frequency can
be adapted ir0x2B09:001 (P315.01A setting of 100 % corresponds to the rated sfip
the machine in the nominal operating point.

With reference to the example above and a setpoint frequency of 60 Hz:

w If 0x2B09:001 (P315.0%)100 %, the output frequency is = 61.66 Hz (60 Hz + 100 % *
1.66 Hz).

w If 0x2B09:001 (P315.0%)50 %, the output frequency is = 60.83 Hz (60 Hz + 50 % *
1.66 Hz).
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Additionally, the filter time for the slip compensation can be adaptedxaB09:002
(P315.02jf required. he preset filter time is adapted to typical motors. If full load or
nearly full load oscillations or instabilities occur, we recommend an increase of the filter

time.
Parameter Name /valuerange / [default setting] Info
0x2B09:001 Slip compension: Gain Adjustment in percent of the slipcalcubted.
(P315.01) (Slipcompens.: Slipgain) A For instancerequired for deviationsof the real mdor data from the
-200.00 ...100.0Q ... 200.00 % namephbte data.
A A settingof 100 %correspondgto therated dip of the machine in the
nominal operatingoint.
0x2B09:002 Slip compensatiorEiter time Fiker timefor the slip compensation.
(P315.02) (Slipcompens.: Fier time) A The peset filter time is adated to typical maors.
1...[10Q ... 6000 ms
0x2C02:004 Slip fequency Disphy of therated slip étermined.
(P351.04) (Slip fequency)
A Read only: x.x Hz
0x2C01:001 Motor parameters: Number of pole pes Disphy of the number of pole pes calcubted from therated speed and
A Read only rated frequency.
0x2C01:004 Motor parameters: Rited speed Geneal maor data.
(P320.04) (Motor parameters: Rated speed) Cary out settingsas specifiedby maor namepkbte data.
Devicefor 50-Hz mains: 50 ..15Q ... 50000 rpm
Devicefor 60-Hz mains: 50 ..1[5Q ... 50000 rpm | Note!
0x2C01:005 Motor paameters: Rated frequency Whenyou enter the mdor namepéte data, take into acount the phase
(P320.05) (Motor parameters: Rated frequency) connectionimplemented for the maor (star or deta connection)Only

Devicefor 50-Hz mains: 1.0 ..5p.q] ... 1000.0 Hz
Devicefor 60-Hz mains: 1.0 ..6p.q ... 1000.0 Hz

enter the data applyingo the connectiortype seleted.
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8.3.5. Oscillation damping

The oscillation damping serves to reduce the oscillations duridgatboperation which

are caused by energy oscillating between the mechanical system (mass inertia) and the
electrical system (DC bus). Furthermore, the oscillation damping can also be used to
compensate for resonances.

Preconditions
The function is only efféiwe in the following motor control types:

w VIf characteristic control (VFC open loop)
w VI/f characteristic control (VFC closed loop)
Restrictions

Observe the following restrictions:

w Damping is possible only for constant oscillations at a ststatg operatng point.
w Oscillations occurring sporadically cannot be damped.

w Oscillation damping is not suitable for oscillations occurring during dynamic processes
(e.g. accelerations or load changes).

w Oscillation damping is only active if the setpoint speed is gre¢asn 10 rpm and the
DCbus voltage exceeds a value of 100 V.

Details

The determination of the oscillation is based on the active current. In order to obtain the
alternating component of the active current, this current is differentiated. This signal is
then passed through a PT1 filter.

Identification of the oscillation

Before the oscillation damping function can be parameterised, the oscillation has to be
identified. One way to do this is to examine the motor current while oscillation damping is
switched df (gain = 0 %). At steaebfate operation, a constant current flows. If the drive
oscillates, these oscillations are also visible on the motor current. It is therefore possible
to determine the frequency and the amplitude of the oscillation from the aléting
component of the motor current. In the following, this alternating component is referred
to as "current oscillation”.

Parameter setting

The gain of the oscillation signal is to be set according to the following equation:
0x2B0A:001 (P318.0%)current amplitude * 100 % £ * maximum device current)

The default time constant of the PT1 filter should be sufficient for most applications. If
required, it is only possible to adapt the time constant iEametron EASY Starter
Generally, the time constant must be set so that thscillation can be dampened, but that
higherfrequency components are filtered from the signal. The time constant is
determined from the reciprocal value of the double current oscillation frequency:

0x2B0A:002 (P318.02)1 / (2 * oscillation frequency)

Parameter Name /valuerange / [default setting] Info
0x2B0A:001 Gain Gain of the oscillatiosignal.
(P318.01) (Gain) A With the setting), oscillatiordamping is deactivated.
-400 ... 150 ... 400 %
0x2B0A:002 Fiter time Timeconstant of the PT1 filter.
(P318.02 (Fiter time)
1..B0]... 600 ms
0x2DDF:002 Axis informationMaximum curent Disphby of the maximum curent of the axis.
A Read only: x.xx A
0x2D88 Motor curent Disphby des pesent curent-r.m.s.value.
(P104.00) (Motor curent)
A Read onlyx.x A
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8.3.6. Pole position identificationwithout movement

If a permanat-magret synchronous mdor is driven by the nverter, a "pole position
identification(PLI)" igequired for an optimumand jek-free startingtorque. In the @fault
setting,a pole positioridentificationis execued aftereach nverter enable. If the pole
positionidentificationis deactivatedthe mator may brieflyrotate backvards kefore
startingor stall if the startingorque istoo high.

NOTCE

With an incorrect parameter setting and dimensioning of the inverter, the maximum permissible motor current may
be exceeded during the pole position identification.

Possible consequence: irreversible damage of the motor.

C set the motor data correctlyl Motor data] 135

Co Only use an inverter that is performanogatched to the motor.

Preconditions

w The wiring of the three motor phases and the motor encoder must be carried out
according to thespecifications from the mounting instructions.

w The inverter is ready for operation (no fault active).

w For the pole position identification (PPI) without movement, the motor must be at
standstill. In order that the pole position identification is only exeduat standstill,
set the Start method "Flying restart circuit [2]"0m2838:001 (P203.01)

Details
This functiorwas developedfor a widerange of mdor characteristicdn case of some

motor types, the identifiegpole pasition may differconsideably fom thereal pole
position,so that a considerable loss irtorque and geater mator losses ray occu.

The pole positiondentificationcan beexecued automaticallyafter every inverter enable
if "After each enable [2]" isededed in0x2C63:001Further settingare notrequired for
this function.

Process of the pole position identification:

1. Afterinverter enable, a definegulse patternis output that provides curents upto
approx. maximum mdor current. Therespectivecurrents are measued. Based on
these curents, the fielddistributioncan be eteded so that the pole positiorcan be
calcubted.

This pocess lats maximally 1.8 seonds.

After the pole positionidentificationhasbeencarriedout successfullythe motor follows

the setpointselection.

During the pole position identification:

w The current test pulses cause audible engine noises that may be increased by the

machine mechanics depending on the mechanical coupling!

w The function can be aborted by the inverteratide any time without changing the
settings. In this case, you have to carry out the pole position identification again.

If the function is aborted by itself, the motor features may not be suitable for this
function.
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If an eror occus during the pole psitionidentification,

w the procedue isstopped without thesettingsbeing chaged.
w theresponse et in 0x2C60s effected.

Parameter Name /valuerange / [default setting] Info
0x2C60 PPI mortbring: Reaction Selectiorof the response trgered by the occurence of an awor during
A From version 04.00 the pole positioridentification(PLI).
A For furth.er possiblesettings see paameter Assodited error code:
0x2D45:001 (P310.01) 223 A 28961| 0x7121- Pole positionidentificationfault
3| Fault
0x2C63:001 PPI without novement: Execution Startingperformance (without or with pole positioientificationbefore

A Settingcan only be chaged if the hverter is inhibi
ted.
A From version 04.00

the start).

0| Deactivated

Do notexecute a pole pogion identification.

2| After each enable

Execue a pole positiondentificationafter every inverter enable.
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8.4. Optimisation of the control loops

Optimisation of the control loops,

If there is a need to improve the total power of the systeiiffedent options are available:
1. Tuningof the motor and the speedontroller
2. Automatic motor identification (energized)

3. Automatic motor calibratiorfnon-energized)

Simply select an option that best suits your environment and requirements!

Before the different options are described in detail, finsake the decision which operator
interface you want to use to execute the optimisation:

Option 1:Performing optimisation with engineering topl 164

Option 2:Performing optimisation with keypad 165
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Performing optimisation with engineering tool

The following flow diagram shows the optimisation process with an engineering tapl (e.
»Emotron EASY Startdr

Set manually:

- Motor data according to the motor
name plate

- Motor control type

- Mechanical load and its coupling
to the motor

- Filtertime for speed feedback

Set manually:
Application of the - Mechanical load and its coupling
speed controller to the motor

required? - Filtertime for speed feedback

Identification Identification
(energized) (energized)
possible possible

b) c) d)
Tuning of the motor Automatic motor Automatic motor
and the speed controller identification (energized) calibration (non-energized)

a) No matter which option suits you best, you must first set the relevant motor.data

b) If you have an already optimized system, but something has changed in the load
adjustment, it can make a lot of sense to reinitializaycthe speed controller

4 Nur Motor und Drehzahlregler initialisiergrz4

c) Ifthe applicationenablesyouto energisethe systemduringthe optimisation
procedure,carryout an automaticidentification. Thisprocedure results in the
best possiblgparametersettings.

4 Automatic motor identification (energizel) 169

d) If the applicationdoesnot enableyouto energisethe systemduringthe
optimisationprocedure,carryout an automatic calibration.

4 Automatic motor calibration (nownergized] 170
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Performing optimisation with keypad

Sincehereisnoaccessvith the keypado the motor cataloguefirstthe motor datamust
be semanuallywiththekeypadaccordingothemanufacturedata/motordatasheet.

4 Manual setting of the motor dath 135

The following flow diagram showise optimisation process with the keypad:

Set manually:

- Motor data according to the motor
name plate

- Motor control type

- Mechanical load and its coupling
to the motor

- Filtertime for speed feedback

Identification
(energized)
possible

c) d)
Automatic motor Automatic motor
identification (energized) calibration (non-energized)

c) Ifthe applicationenablesyouto energisethe systemduringthe optimisation
procedure,carryout anautomaticidentification. Thisprocedure results in the best
possible parametesettings.

4 Automatic motor identification (energizedl) 169

d) Ifthe applicationdoesnot enableyouto energisethe systemduringthe optimisation
procedure,carryout anautomaticcalibration.

4 Automatic motor calibration (norenergized] 170

CG Drives & Automiain, 0:639501R2 185



8.4.1. Options for optimizedmotor tuning

The option to be selected depends on the respective application. Depending on the
selected option, different procedures become active andstdifferent parameter groups
are influenced:

w Rated motor data

Inverter characteristic

Motor equivalent circuit diagram data
Motor controller settings

Speed controller settings

A
W
A
W
For further details, see the following subchapters:

w Tuning of the motor and the speed controller 168
w Automatic motor identification (energizedl) 169

w Automatic motor calibration (nomnergized) 170

8.4.1.1. Tuning of the motor ad the speed controller

The following describes in general how to optimise the spamdroller. This may be
required if some parameters have on the load side of the dsixgtemhave changed or
have not been set yet, suds:

w Motor moment of inertia
w Loadmoment of inertia
w Type of coupling between moment of inertia of the motor and that of the load

Preconditions

w All rated motor data are known and set in the inverter, either by selecting the motor
from the motor catalogue or manually.

4 Motor selection from motor catalogug 167
4 Manual setting of the motor dath 135

w All further options for optimisation have been executed befonedassible.
4 Automatic motor identification (energized) 169

4 Automatic motor calibration (nomnergized) 170

w Optimisation is pssible online or offline (with or without connected motor).
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Required steps

Adapt the following parameters to your drive system using the engineering tool. Since this
only changes loadependent data, the other parameter groups must not be calculated
agan.

Parameter Name / value range / [default setting] Info
0x2910:001 Motor moment of inertia (Motor inertia) Setting of the moment of inertia of the motor.
(P335.01) 0.00 ... B.70* ... 20000000.00 kg cm?
A Default setting depending on tisize.
0x2910:002 Load moment of inertia (Load inertia) Setting of the moment of inertia of the load.
(P335.02) 0.00 ... B.70* ... 20000000.00 kg cm? A Alwaysadijustthe settingto the currentload,otherwisethe
A Default setting depending on tisize. optimisationprocesannotbe executedsuccessfully.
0x2910:003 Coupling Selection of the type of coupling between the moment of inertia of t
- motor and that of the load.
0 Stiff
1 Elastic
2 With backlash
0x2904 Actual speed filter time 0.0 ..2[] ... 50.0 ms Filter time for the actual speed value.

For further details on the speed controller, see chaptepéed controlleét. ] 182
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8.4.1.2. Automatic motor identification (energized)

The automatic identificgon of the motor results in the best possible parameter settings.
If the application enables you to energise the system during the optimisation, carry out
this optimisation.

Preconditions

w All rated motor data are known and set in the inverter, either lesting the motor
from the motor catalogue or manually.
4 Motor selection from motor catalogug 167

4 Manual setting of the motor dath 135

w In0x2C00 (P300.00the motor control typeequired and suitable for the motor is
selected.

w In0x6060 (P301.003he operating mode "MS: Velocity mod&]' or "CiA: Velocity
mode [2]" is set.

w DChbus voltage is available.

The inverter is errofree and in the "Reagto switch on" or "Switched on" device
state.

€

The motor is stopped (no start enable).

No inverter disable is active.

No quick stop is active.

No other axis command is active anymore.

€ € € ¢

General information on the identification

w The automatic identificatioman take from some seconds to minutes.

w The procedure can be aborted any time by inverter disable or cancellation of the start
enable without settings being changed.

w During and after the procedure, the LED "RDY" (blue) is permanently on.
w After completing, aenewed start command is required to start the motor.

Required steps
Optimisation with engineering tool (e. gEmotron EASY Starter

1. Goto the "Settings"tab and navigateto the parameterisatiordialog"Advancedmotor
setting".

Click theEnergizedbutton under "motorcalibration”.

Follow the instructions of the engineeritapl.

Optimisation with keypad:

1. Request automatic identification: S@x2822:004 (P327.04)'1".

Issue the start command to start tipeocedure.

Parameter Name /valuerange / [default setting] Info
0x2822:004 Axiscommands: Identifynotor data (enegized) 1 =start automaticidentificationof the maor data.
(P327.04) (Axiscommands: Identifymot.) A Inverter characteristicanotor equivalent circuit diagam cata and
0..0]...1 controller settingsare identifiedand st automatically.
A During the pocedue, the mdor is enegised!
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Optimisation process

As soon as the process has been started, the following steps are initiated:

1. The inverter baracteristic is automatically identified by tireserter.

The motor equivalent circuit diagram data are automatically identified byrivester.
The motor controller settings are automaticaiblculated.

The speed controller settings are automaticedliculated.

8.4.1.3. Automatic motor calibration (norenergized)

If the application does not enable you to energise the system during the optimisation,
carry out this optimisation.

Preconditions

w All rated motor data are known and set in the inverter, either by ctéthg the motor
from the motor catalogue or manually.

4 Manual setting of the motor dath 135

w In0x2C00 (P300.00the motor control type required and suitable for the motor is
selected.

w The inverter is errofree and in the "Ready to switch oot "Switched on" device
state.

w The inverter is disabled or the motor is stopped (no start enable).
w No other axis command is active anymore.
Required steps

Optimisation with engineering tool (e. gEmotron EASY Starter

1. Goto the "Settings"tab andnavigateto the parameterisatiordialog"Advancedmotor
setting".

Click theNon-energizedbutton under "motorcalibration".
Follow the instructions of the engineerihgpl.
Optimisation with keypad:

w 0x2822:005 (P327.09et = "1 to start the process.

Parameter Name /valuerange / [default setting] Info

0x2822:005
(P327.05)

Axiscommands: Calitate maor data (nonenergized)
(Axiscommands: Calitate mot.)

0..0...1

1 =start automaticcalibrationof the maor data.

A Adefault inverter characteristids loaded.

A the maor equivalent circuit diagam data andcontroller settingsare
calcubted on the basis of the crently set rated mdor data.

A The mdor is not enegised.

Optimisation process

As soon as the procebss been started, the following steps are initiated:

1. A default inverter characteristic is loaded.

Themotor equivalentcircuitdiagramdatais calculatedoasedon the currentlysetrated

motor data.

The motor controller settings are automaticatBlculatel.

The speed controller settings are automaticafijculated.
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8.4.2.

Inverter Characteristics

The inverter characteristic is automatically set if one of the following optimisations is

carried out:

4 Automatic motor identification (energized) 169

4 Automatic motor calibration (no®nergized)] 170

The settings made can be seen if required, but shoutdoeachanged. A wrong settin
may irfluence the control negatively!

Parameter Name /valuerange / [default setting] Info
0x2947:001 ... |Inverter characteristicvalue y1 ..Value y17 The nverter characteristi¢consistingf 17values) isalcubted and st
0x2947:017 0.00 ... p.00* ... 20.00 V during the automatiédentificationof the maor data. If only arauto-
* Default settingdependingon the ske. maticcalibrationof the mador data iscarried out, a @fault inverter cha-
acteristicis loaced irstead.
Note!
Changing thesealues is notecommendedby the mandiacturer.
8.4.3. Motor equivalent circuit diagram data

The motor equivalent circuit diagram data are automatically set if one of the following
optimizations is carried out:

4 Automatic motor identification (energized) 169

4 Automatic motor calibration (no®nergized) 170

Parameter Name / value range / [default setting] Info

0x2C01:002 Motor parameters: Stator resistance 0.0000 ... General motor data.
[10.156BB F @®PDd mMHuHpdPnannn K Carry out settings as specified by manufacturer data/motor data she¢
A Default setting depending on ttsize.

0x2C01:003 Motor parameters: Stator leakageductance 0.000
... [23.56@* ... 500.000 mH
A Default setting depending on ttsize.

0x2C02:001 Motor parameter (ASM): Rotoesistance (ASM Equivalent circuit data of the motor required for the motor model.

(P351.01) motor par.:Rotor resistance) 0.0000 .8.8944* ...
200.0000K
A Default setting depending on thize.

0x2C02:002 Motor parameter (ASM): Mutual inductance (ASM

(P351.02) motor par.: Mutual induct.)
0.0 ... B81.9* ... 50000.0 mH
A Default setting depending on ttsize.

0x2C02:003 Motor parameter (ASM): Magnetising current (ASN

(P35103) motor par.: Magn. current)

0.00 ... .96]* ... 500.00 A

A Default setting depending on ttsize.
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8.4.4. Motor controller settings

After the motor settings have been made, the different control loops mustebeFor a
quick commissioning, the calculations and settings are made automatically if one of the
following optimisations is carried out:

4 Automatic motor identification (energized) 169
4 Automatic motor calibration (no®nergized) 170

Details

The following controllers have an influence in the respective motor control type:

Controller Motor control type
VFC open |VFCclsed |SGASM SEPSM SLVC
loop loop
Current controllef 173 1 1 1 1 1
Field controllef 174 1 1
Feld weakening controlley 174 1 1
Imax controllef 175 1 1
Flying restart controlle} 176 1 1 1
SLVC controlldr 176 1
Slip controllej 181 1

VFC open loop = V/f characteristic control

VFC closebbop = V/f characteristic control with speed feedback
SCASM = servo control for asynchronous motor

SI-PSM = sensorless control for synchronous motor

SLVC = sensorless vector control

8.4.4.1. Current controller

For a quick commissioning, the calculations aatlings are made automatically during
the optimisation.

For typical applications, a manual adaptation of the parameters of the current
controllerisnot recommended Awrongsettingmayhavea negativeeffecton the
control. Forspecialapplicationsgcontactthe manufacturerbeforeadapting the
parameters.

Preconditions

Thecurrentcontrollerparametersare calculatedbasedon the stator resistanceand
leakage inductancélhus the following parametersmustbe setcorrectly,either via
optimisationor manually(accordingo manufacturerdata/motor datasheet):

w 0x2C01:002Stator resistance

w 0x2C01:003Stator leakage inductance

QViotor equivalent circuit diagim data] 172

Parameter Name / value range / [default setting] Info
0x2942:001 Current controller parameters: Gain Gan factor Vp of the current controller.
(P334.01) (Current contr.: Gain)

0.00 ... #2.59* ... 750.00 V/A
A Default setting depending on ttsize.

0x2942:002 Current controller parameters: Reset time Reset time Ti of the current controller.
(P334.02) (Current contr.: Reset time)
0.01 ... #.50* ... 2000.00 ms
A Default setting depending on ttsize.
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8.4.4.2. Field cantroller

For a quick commissioning, the calculations and settings are made automatically during
the optimisation.

Preconditions
The field controller is only effective in the following motor control types:

w Servo control (SC ASM)

w Sensorless vector controll(8C)
Parameter Name /valuerange / [default setting] Info

0x29C0:001 Gain Gainfador \p of the fieldcontroller.
0.00 ... $9.68* ... 50000.00 AYs

* Default settingdepending on the gé.
0x29C0:002 Reset time Re=et time Th of the fieldcontroller.
1.0...45.9*... 6000.0 ms

* Default settingdepending on the gé.

8.4.4.3. Field weakening controller

For a quick commissioning, the calculations and settings are made automatically during
the optimisation.

Preconditions
The field weakening controller is ord§fective in the following motor control types:

w Servo control (SC ASM)
w Sensorless vector control (SLVC)
Parameter Name / value range / [default setting] Info

0x29E0:001 Field weakening controller settings: Gain 0.000 ... | Gain factor Vp of the field weakening controller.
[0.00d* ... 2000000.000 Vs/V

A Default setting depending on theize.
0x29E0:002 Field weakening controller settings: Reset time 1.0 Reset time Tn of the field weakeniagntroller.
[1478.3* ... 240000.0 ms

A Default setting depending on ttsize.
O0x29E1 Field weakening controller Field limitation 5.00 ... | Field limitation of the field weakening controller.
[100.0Q ... 100.00 %
A From versio94.00

8.4.4.4. Field weakening controller (advanced)

For a quick commissioning, the calculations arttiregs are made automatically during
the optimisation.

Preconditions
The field weakening controller is only effective in the following motor control types:

w Servo control (SC ASM)
w Sensorless vector control (SLVC)

Parameter Name / value range / [default sétig] Info
Ox29E2 DGChbus filter time Filter time for the current D®us voltage.
1.0...pP5.0 ... 1000.0 ms
Ox29E3 Motor voltage filter time 1.0 ...25.(] ... 1000.0 ms | Filter time for the current motor voltage.
Ox29E4 Voltage reserve rang@/oltage reserve) Voltage reserve range at the transition point to the field weakening.
(P354.00) 1..P..20% A Only relevant iDx2C00 (P300.00§ set = "Servo control (ESM)
[2]".
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8.4.4.5. Imaxcontroller

For a quick commissioninthe calculations and settings are made automatically during
the optimisation.

For typical applications, a manual adaptation of the parameters ofithedntroller is
not recommended. A wrong setting may have a negative effect on the control. Fo
spedal applications, contact the manufacturer before adapting the parameters.

Preconditions
The Imax controller is only effective in the following motor control types:

w VI/f characteristic control (VFC open loop)
w VIf characteristic control (VFC closed loop)

Details

The Imax controller becomes active in té operation if the actual motor current
exceeds the maximum overload current "Max current”. Thedontroller changes the
output frequency to counteract thexceedance.

The maximum overload current "Maxirrent” is defined ir0x6073 (P324.00h percent
with regard to the rated motor current "Motor rated curren®x6075 (P323.00)

If the maximum overload current is exceeded:

w During operatiorin motor mode, the Imax controller reduces the output frequency.

w During operation in generator mode, the Imax controller increases the output
frequency.

Setting notes
If oscillations occur at the current limit during operation:

® Reduce gain of the Imax mwoller in0x2B08:001 (P333.01)
w Increase reset time of the Imax controllerdrn2B08:002 (P333.02)

w Carry out the changes in small steps only (by 2 ... 3 % of the set value) until the
oscilations do not exist anymore.

If the ax controller does not respond fast enough after the maximum current has been
exceeded:

w Increase gain of the Imax controllerdr2B08:001 (P333.01)

® Reduce reset time of the Imax conlier in 0x2B08:002 (P333.02)

w Carry out the changes in small steps only (by 2 ... 3 % of the set value) until the
response time is acceptable.

Parameter Name / value range / [default setting] Info
0x2822:019 Axiscommands Calculate Imax controller parametg 1 = start automatic calculation of the Imax controller parameters.
0..0]...1 Gain0x2B08:001 (P333.0&hd reset timedx2B08:002 (P333.08f the

Imaxcontroller are recalculated and set.

0x2B08:001 V/f Imax controller: Gain (V/f Imax contr.: Gain) Gain factor Vp of the Imax controller.

(P333.01) 0.000 ... 0.284* ... 1000.000 Hz/A

A Default setting depending on ttsize.
0x2B08:002 V/f Imaxcontroller: Reset time (V/f Imax contr.: Reset time Ti of the Imax controller.
(P333.02) Reset time) 1.0 ..2[3]* ... 2000.0 ms

A Default setting depending on ttsize.

CG Drives & Automiain, 0:639501R2 193



8.4.4.6. Flying restart controller

For a quick commissioning, the calculations and settings are madeatically during
the optimisation.

Preconditions
The flying restart controller is only effective in the following motor control types:
w VI/f characteristic control (VFC open loop)

w Sensorless control (SL PSM)
w Sensorless vector control (SLVC)

Details

The bllowing parameter is only relevant for the flying restart circuit if an asynchronous
motor is controlled. In case of a sensorless control of a synchronous motBS(8) the
parameter has no meaning.

Parameter Name / value range / [default setting] Info

0x2BA1:003 Flying restart circuit: Restart time (Flying restart: | Integration time for controlling the flying restart circuit.
(P718.03) Restart time)

1..p917* ... 60000 ms

A Default setting depending on ttsize.

8.4.4.7. SLVC controller

For a quick commisgiing, the calculations and settings are made automatically during
the optimisation.

Preconditions

The SLVC controller is only effective in the motor control type "Sensorless vector control
(SLvC)".

Parameter Name / value range / [default setting] Info

0x2B40:001 Gain Gain of the SLVQ controller.
0.0000 ...0.2684* ... 1000.0000 Hz/A
A Default setting depending on ttsize.

0x2B40:002 Reset time Reset time of the SLM@ controller.
1.0...R.3*... 2000.0 ms
A Default setting depending on ttsize.
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8.4.4.8. Torque control w/ freq. limit

In general, the inverter is operated in a mode that controls the motor frequency.
Alternatively, the inverter can be configured in such a way that it controls a motor torque
within a defined frequency range.

Typical applicatios for such a torque control with frequency limitation are winders and
packaging machines.

Preconditions
Atorque control is only possible in the mor control type 0x2C00 (P300.08)"Sensorless
vedor control (3VC) [4]" or "Sevo control (SC ASM) [2]Thus first this maor control
type must be configuredFor details see thdollowing chater:

4 Sensorlessector control (3VC)] 173

4 Sevo control for asynchronous maors (SEASM)] 176

After configuringthe sensorlessecor control (3VVC), one of thdollowing optimisations
must be carried outfor atorque control as pecise as possible:

4 Automatic motor identification (energizedl) 169
4 Automatic motor cabration (nonenergized) 170

Details
Setpoint selection:

w Instead of a frequency setpoint in [Hz], a torque setpoint has to be defined for the
torque control. This can be either a value in percent with reference to thesiranotor
torque set in0x6076 (P325.0@r a value in [Nm] if defined via network.

w The standard setpoint source for the torque control can be select@2860:003
(P201.03)default setting: Analog input 1).

w Corresponding functions make it possible to change over to other setpoint sources
during operation4 Setpoint chang®ver] 508

Limitation of the torque range:

w The positive and negative torque limit can be set independently of each other.
Frequency limitation / speed limitation:

w The adjustable speed limits serve to prot against very high speeds. High speeds can
occur if a pure torque is selected without a counter torque being available-{tead
machine).

w The torque control controls the assigned torque setpoint within the set speed limits.
The actual speed resultwofn the load conditions of the application. If the actual speed
reaches the set speed limits, it is kept on the respective limit value. This protective
function is also called "speed limitation".

w The lower and upper speed limit for speed limitation can &éeisdependently of each
other. They can also be defined via analog inputs or network.

In the following, the steps required for configuring the torque control with frequency
limitation are described.
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Parameterisation required
1. Setthe operating mode "MS:orque mode-{1]" in 0x6060 (P301.00)
Set the rated motor torque iBx6076 (P325.00)
Set the permissible maximum torquem6072 (P326.00)
w The setting is mde in percent with reference to the rated motor torque set in

0x6076(P325.00)
Select the source for the positive torque limitdr2949:001 (P337.01)

w Defaut setting: Maximum torquéx6072 (P326.00)

w In case of selection "Analog Input 1 [2]": Set setting ran@x@636:011 (P430.11)
and0x2636:012 (P430.12)

w In acase of selection "Analog Input 2 [3]": Set setting rangexid637:011 (P431.11)
and0x2637:012 (P431.12)

w In case of selection "Positive torque limit [4]": Set the positive torque limit in
O0x60E0

Select the source for the negative torque limitix2949:002 (P337.02)

w Default setting: {) Maximum torquedOx6072 (P326.00)

w In case of selection "Arad Input 1 [2]": Set setting range @x2636:011 (P430.11)
and0x2636:012 (P430.12)

w In case of selection "Analog Input 2 [3]": Set setting rangx#637:01 (P431.11)
and0x2637:012 (P431.12)

w In case of selection "Negative torque limit [4]": Set the negative torque limit in
O0x60E1

Select the source for the upper speed limilix2946:003 (P340.03)

w Default setting: Maximum frequendx2916 (P211.00)

w In case of selection "Analog input 1 [2]": Set setting randx#636:002 (P430.02)
and0x2636:003 (P430.03)

w In case of selection "Analog input 2 [3]": Set setting randx#637:002 (P431.02)
and0x2637:003 (P431.03)

w In case of selection "Upper spekbuhit [Hz] [4]": Set the upper speed limit in [Hz] in
0x2946:005 (P340.05)

w In case of selection "Upper speed limit [5]": Set the upper speed limit in [vel. unit in
0x2946:001 (P340.01)

Selet the source for the lower speed limit 1x2946:004 (P340.04)

w Default setting: {) Maximum frequencyx2916 (P211.00)

w In case of selection "Analog input 1 [2]": Set setting randx#636:002 (P430.02)
and0x2636:003 (P430.03)

w In case of selection "Analog input 2 [3]": Set setting rangx#637:002 (P431.02)
and0x2637:003 (P431.03)

w In case of selection "Lower frequency limit [4]": Set the lower speed limit in [Hz] in
0x2946:006 (P340.06)

w In case of selection "Lower speed limit [5]": Set the lower speed limit in [vel. unit in
0x2946:002 (P340.02)
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Select the standard setpoint source for the torque contrdx2860:003 (P201.03)

w Default setting: Analog input 1. In case of this selection, set the setting range in

0x2636:011 (P430.18nd 0x2636:012 (P430.12)

w In case of selection "Analog input 2 [3]": Set the setting ran@x2637:011
(P431.11pnd0x2637:012 (P431.12)

w Except for the network, the torque setpoint must be given in percent with regard

to the 0x6076 (P325.0Gated motor torque.

w Viathe network the torque setpoint is selected via the majmparameter
0x400B:008P592.08)n [Nm / 2scaling factor]. The scaling factor can be set in
0x400B:009 (P592.09)

Optionally: For a "smooth" changever between different setpoint sources, adapt the
ramp time for the torque setpoint i9x2948:002 (P336.02)

The torque control with frequency limitation is now active and the inverter responds to

the torque setpoint given by the texted setpoint source.

Diagnostic parameters:

w 0x2DD5 Torque setpoint

w 0x2949:003 (P337.03Actual positive torque limit
w 0x2949:004 (P337.04Mctual negativéorque limit
w 0x2946:007 (P340.07%peed limitation: Actual upper speed limit
w 0x2946:008 (P340.08%peed limitation: Actual lower speed limit
Parameter Name /valuerange / [default setting] Info
0x2912:001 Torque ®tpoint presets: Reset 1 Parameterisabletorque ®tpoints (presets) for operatingmode "MS:Tor-
(P452.01) (Torque pesets: Torque peset 1) que mode".
-400.0 ...100.9 ... 400.0 % Awmnon 22 torratedt@que 0x6076 (P325.00)
0x2912:002 Torque ®tpoint presets: Rreset 2
(P452.02) (Torque presets: Torque preset 2)
-400.0 ...100.0 ... 400.0 %
0x2912:003 Torque ®tpoint presets: Rreset 3
(P452.03) (Torque presets: Torque preset 3)
-400.0 ...100.0 ... 400.0 %
0x2912:004 Torque ®tpoint presets: Reset 4
(P452.04) (Torque pesets: Torque peset 4)
-400.0 ... 100.0 ... 400.0 %
0x2912:005 Torque ®tpoint presets: Reset 5
(P452.05) (Torque pesets: Torque peset 5)
-400.0 ... 100.0 ... 400.0 %
0x2912:006 Torque ®tpoint presets: Rreset 6
(P452.06) (Torque presets: Torque preset 6)
-400.0 ... 100.0 ... 400.0 %
0x2912:007 Torque ®tpoint presets: Rreset 7
(P452.07) (Torque presets: Torque preset 7)
-400.0 ...100.9 ... 000.0 %
0x2912:008 Torque ®tpoint presets: Feset 8
(P452.08) (Torque presets: Torque pre<et 8)
-400.0 ... 100.0 ... 400.0 %
0x2946:001 Speed limitationUpper speed limit Upper limitfor the speed limitation.
(P340.01) (Speed limitationUpper limit) A Settingis only effectivavith the selectior'Upper speed limit [5]" in
-480000 ...Q] ... 480000vel. unit 0x2946:003 (P340.03)
A From version 03.00
0x2946:002 Speed limitationLower speed limit Lower limit for speed limitation.
(P340.02) (Speed limitationtower limit) A Settingis only effectivavith the selectior'Lower speed limit [5]" in
-480000... [0] ... 480000vel. unit 0x2946:004 (P340.04)
A From version 03.00
0x2946:003 Speed limitationUpper speed limit saee Selectiorof the soucefor the upper speed limit.
(P340.03) (Speed hnitation: Uppspeed lim &)

A From version 03.00

0| Maximum frequency

Upper speed limit = Bkimum fequency0x2916 (P211.00)

1| Fixed Limit 0.0 Hz

Upper speed limit = 0.0 Hz.
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Parameter Name /valuerange / [default setting] Info
2|Analog input 1 The uppr speed limit is defineds analog signal via the analog input
4 Analoginputl 597
3| Analog input 2 The upper speed limit is defined analog signal via the analog input
4 Analoginputd 601
4| Upper fequency limit Upper speed limit = sett@gin 0x2946:005 (P340.0%) [Hz].
5|Upper speed limit Upper speed limit = setting 0x2946:001 (P340.01r) [vel. unit].
6| Network target velocity The upper speed limit is defined pocess dta object via stwork.
4 Configuringhe network] 226
0x2946:004 Speed limitationLower speed limit sorce Selectiorof the soucefor the bwer speed limit.
(P340.04) (Speed limitationtowspeed lim &c)
A From version 03.00
0| (-) Maximum frequency Lower speed limit =-§ Maximum fequency0x2916 (P211.00)
1/ Fixed Limit 0.0 Hz Lower speed limit = 0.0 Hz.
2|Analog input 1 The bwer speed limit is defineds analog signal via the analog input ]
4 Analoginputl s97
3| Analog input 2 The bwer speed limit is defineds analog signal via the analog input 2
4 Analoginputd 601
4| Lower frequency limit Lower speed limit = settingn 0x2946:006 (P340.0&) [Hz].
5| Lower speed limit Lower speel limit = settingn 0x2946:002 (P340.0%) [vel. unit].
6| Network target velocity The bwer speed limit is defineds pocess dta object via ptwork.
4 Configuringhe network] 226
0x2946:005 Speed limitationUpper fequency limit Upper limitfor the speed limitation.
(P340.05) (Speedimitation: Upper feq.limit) A Settingis only effectivavith the selectior'Lower frequency limit [4]"

Devicefor 50-Hz mains:1000.0 ... $0.0] ... 1000.0 HZ in 0x2946:004 (P340.04)

Devicefor 60-Hz mains:1000.0 ... $0.7 ... 1000.0 Hz

A From version 03.00

0x2946:006 Speed limitationLower frequency limit Lower limit for speed limitation.
(P340.06) (Speed limitationtower freq.limit) A Settingis only effectivavith the selectior’Lower frequency limit [4]"

Devicefor 50-Hz mains:1000.0 ... {50.] ... in 0x2946:004 (P340.04)

1000.0 Hz

Devicefor 60-Hz mains:1000.0 ... {60.] ...

1000.0 Hz

A From version 03.00

0x2946:007 Speed limitationActual upper speed limit Dispby of the curent upper limitfor speedimitation.
(P340.07) (Speed limitationAct uppspeed lim)
A Read only: x.x Hz
A From version 03.00
0x2946:008 Speed limitationActual bwer speed limit Disply of the curent lower limit for speed limitation.
(P340.08) (Speed limitationAct bwspeed lim)
A Read only: x.x Hz
A From version 03.00
0x2948:002 ramp time Ramp timefor operatingmode "MS:Torque mode".
(P336.02) (Ramp time) A Thetorque tpoint is led via aampgenerator. This povidesfor a
0.0..0L.0..60.0s "smooth" switch-over between differentsetpoint sources.

A From version 03.00 A The &t ramp timerefersto the ramping up/cwn of 0 ... 100 %ated
motor torque 0x6076 (P325.00/t a lower stpoint selectionthe
ramp timeisreduced acordingly.

0x2949:001 Positivetorque limit souce Selectiorof the soucefor the positivetorque limit souce.
(P33.01) (Pos.torglim sc)

198

A From version 03.00

0/ Maxtorque

Positivetorque limit souice = Max torque 0x6072 (P326.00)

1| Fixed Limit 0.0 %

Positivetorque limitsource = 0.0 %.

2|Analog Input 1

The positiveorque limit souce is defineds analog signal via the anal
input 1.
4 Analoginputl] 597

w

Analog Input 2

The positiveorgue limit souce is definedis analog signal via the anal
input 2.
4 Analoginputg 601

N

Positivetorque limit

Positivetorque limit souce = Positivéorque limitOX60EQ
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Parameter Name /valuerange / [default setting] Info
5| Network target torque The positiveorque limit souce is defineds pocess dta object via et-
work.
4 Configuringhe network] 226
0x2949:002 Negativetorque limit souce Selectiorof the soucefor the negativeorque limit souce.
(P337.02) (Neg.torglim gc)
A From version 03.00
0| (-) Max torque Negativetorque limit souce = {) Max torque 0x6072 (P326.00)
1| Fixed Limit 0.0 % Negativetorque limit souce = 0.0 %.
2|Analog Input 1 The negativéorque limit souce is defineds analog signal via the ana
loginput 1.
4 Analoginputl 597
3| Analog Input 2 The negativéorque limit souce is defineds analog signal via the ana
log input 2.
4 Analoginputd  eo01
4| Negativetorque limit Negativetorque limit souce = Negativéorque limitOx60E1
5| Network target torque The negativéorque limit souce is defineds pocess dta object via
network.
4 Configuringhe network] 226
0x2949:003 Actual positiveorque limit Disphy of the curent positive torque limit.
(P337.03) (Act pastorglim) AmMnn :torratedit@que 0x6076 (P325.00)
A Read only: x.x %
A From version 03.00
0x2949:004 Actual negativeorque limit Disphy of the curent negativetorque limit.
(P337.04) (Act negtorglim) AmMnn i:torratedt@que 0x607% (P325.00)
A Read only: x.x %
A From version 03.00
0x2DD5 Torque ®tpoint Dispby of the curent torque ®tpoint.

A Read only: x.xx Nm
A From version 03.00

8.4.4.9. Slip controller

In case of V/f characteristic control with feedback (VFC closed loop), the slip is calculated
and injected by the slipontroller. The default setting of the slip controller provides
robustness and moderate dynamics.

Preconditions

In 0x2C00 (P300.00bhe motor control type "V/f characteristic control (VFC closed loop)
[7]" is selected andonfigured. For details, see chaptef/f characteristic control (VFC
closedloop)'.] 142

Details

w The slip controller is designed as PI controller.

w In orderto improve the response to setpoint changes, the setpoint speed of setpoint
frequency is added as feedforward control value to the output (correcting variable) of
the slip controller.

w With the settingOx2B14:003= 0 Hz, theslip controller is deactivated.

Parameter Name / value range / [default setting] Info
0x2B14:001 Gain Gain of the slip controller.
0.000 ... [0.100] ... 65.535
0x2B14:002 Reset time Reset time of the slip controller.
0.0 ...[100.0] ... 6553.5 ms
0x2B#4:003 Frequency limitation Frequency limitation of the slip controller.

0.00 ... [10.00] ... 100.00 Hz

A With the setting of 0 Hz, the slip controller is deactivated.
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8.4.5. Speed controller

The speed controller is automatically set if one of the following ottions is carried
out:

4 Automatic motor identification (energized) 169

4 Automatic motor calibration (no®nergized) 170

For typical applications, a manual adaptation of thegmaeters of the speed
controller is not recommended. A wrong setting may have a negative effect on the
control. For special applications, contact the manufacturer before adapting the
parameters.

Details
The speed controller has an influence in the follegvmotor control types:

w Servo control (SC ASM)

w Sensorless control (SL PSM)

w Sensorless vector control (SLVC)

The automatically calculated settings for the speed controller enable an optimal control
behaviour for typical load requirements:

® Minimum speed lo&

waAyAYdzy aSdatay3a GAYS

waAyAYdzy 20SNBK22I

Load requirement ——

Speed setpoint C H— —

Setting notes
If oscillations occur during operation after high load requirements:
w Reduce gain of the speed controllerGir2900:001 (P332.01)

w Increase reset time of the spd controller in0x2900:002 (P332.02)

If the speed loss is too high or the settling time too long during operation with high load
requirements:

w Increase gain of the speed controller@r2900001 (P332.01)

If the gain is set too high or the reset time too low, the speed control loop can bec
unstable!
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Parameter Name / value range / [default setting] Info
0x2900:001 Speed controller settings: Gain (Speed controller: | Gain factor Vp of the speed controller.
(P332.01) Gain)

0.00000 ... [0.00193]* ... 20000.00000 Nm/rpm

A Default setting depending on the size.
0x2900:002 Speed controller settings: Reset time (Speed Reset time Ti of the speed controller.
(P332.02) controller: Reset time)

1.0 ... [80.0]* ... 6000.0 ms

A Default seting depending on the size.
0x2904 Actual speed filter time 0.0 ... [2.0] ... 50.0 ms Filter time for the actual speed value.
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8.5. Motor rotating direction

In the default setting, both directions of motor rotation aeeabled. Optionally, the
direction of rotation can be restricted so that only a clockwise rotation (CW) of the motor

is possible.

Preconditions

Wiring of the motor phases must be carried out correctly with regard to the direction of

motor rotation.

In the documentation and the parameter selection texts, the following terms are used for

the direction of rotation:

w Forward = clockwise direction of rotation (CW)

w Reverse = counterlockwise direction of rotation (CCW)

Details

The direction of rotation of thenotor can be controlled in various ways:

w Via the functior'Reverse rotationaldirection”. Possible trggersto be seleted for the
function"Reverse rotationaldirection” are availablefor example in0x2631:013
(P400.133he digtal inputs andnternal status signals of thenverter.

w Via network. The definition of the direction of rotation is possible via the mappable
NetWordIN1 data word or one of the predefined process data words.

w By specifying a bipolar setpoint value via analog input. Either via bipglar range {
10 ... +10 V) or configuration of a bipolar setting range.

If a reversal is not required, the direction of rotation can be restricte@xi®83A (P304.00)

to "Only clockwise (CW) [0]".

Parameter Name /valuerange / [default setting] Info
0x283A Limitationof rotation Optionalrestrictionof the rotatingdirection.
(P304.00) (Limit. rotation)
0| Only clockwise (CW) The mdor can only berotated clockwise (CW). Thetsfer of negative
frequency and PIDetpoints to the mador control is prevented.

A This functiortakes effectafter the "Reverse rotationadirection"func-
tion (0x2631:013 (P400.18)

A Since this functionly prevents negativesetpoints, counter-clod-
wise rotation(CCW) is possible if theater has been wed for this
rotating direction.

1| Both rotationaldirections Both directionf mator rotationare enabled.
0x2631:013 Functionlist: Reverse rotationaldirection Assignmat of a trigger for the "Reverse rotationaldirection" function.
(P400.13) (Functionlist: Reverserot.dir.) Trigger = TRUE: theetpoint specifiedis nverted (i. e. the sign iswer-
A Settingcan only be chaged if the nverter is inhibi |ted).
ted. Trigger =FALSE: no actiordeactivatefunctionagain.
A For further possible settingsee paameter
0x2631:001 (P400.01) 532
13| Digial input 3
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8.6. Switching frequency changeover

The output voltage of the inverter is a DC voltage with sioged pulse width modulation
(PWM). This corresponds by approximatiorat&C voltage wh variable frequency. The
frequency of the PWM pulses is adjustable and is called "switching frequency".

Details

The switching frequency has an impact on the smooth running performance and the noise
generation in the motor connected as wel on the power loss in the inverter. The lower
the switching frequency, the better the concentricity factor, the smaller the power loss
and the higher the noise generation.

Parameter

Name /valuerange / [default setting]

Info

0x2939
(P305.00)

Switchingfrequency
(Switching feq.)
* Default settingdepending on the gé.

[N

4 kHzvariable / driveoptimised

8 kHzvariable / driveoptimised

16 kHavariable / driveoptimised

2 kHz fixed drive-optimised

4 kHz fixed drive-optimised

8 kHz fixed drive-optimised

2
3
5
6
7
8

16 kHz fixed drive-optimised

11

4 kHzvariable / min. Pv

12

8 kHzvariable / min. Pv

13

16 kHzvariable / min. Pv

15

2 kHzconstant/min. Pv

16

4 kHzconstant/min. Pv

17

8 kHzconstant/min. Pv

18

16 kHzconstant/min. Pv

21

8 kHzvariable / driveoptimised/ 4 kHz min.

22

16 kHazvariable / driveoptimised/ 4 kHz
min.

23

16 kHavariable / driveoptimised/ 8 kHz
min.

31

8 kHzvariable /min. Pv / 4 kHz min.

32

16 kHavariable /min. Pv / 4 kHz min.

33

16 kHavariable /min. Pv/ 8 kHz min.

Selectiorof the nverter switching fequeng.

Abbreviationsused:

A "Variable": adaptatiorof the switching fequency as a functioof the
cumrent

A "Drive-opt.": drive-optimisedmodulation ("sine/deta modulation")

A "Fixed": fixedswitching fequency

A "Min. Pv": additionateductionof power loss

0x293A
(P115.00)

Actualswitching fequency
(Actualsw. freq.)

A Read

only

2 kHz driveoptimised

4 kHz driveoptimised

8 kHz driveoptimised

16 kHz driveoptimised

2 kHz pwer lossoptimised

4 kHz pwer lossoptimised

8 kHz pwer lossoptimised

16 kHz pwer lossoptimised

Disphy of the curently activeswitching fequency of theriverter.

Example:

A "16 kHzvariable / driveoptimised/ 4 kHz min. [22]" is seléed as
switching fequency i0x2939 (P305.00)

A An incease of the ambiat temperature andor the load lave caused
a decease of theswitching fequencyto 8 kHz. In thisase, this
parameter indicates the selectiofi8 kHz paver lossoptimised[7]".
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8.7. Motor protection

Many monitoring functions integrated in the inverter can detect errors and thus protect
the device or motor from being destroyed or overloaded.

w Motor overload monitoring (i?*t)] 186
Motor temperature monitoring 190
Current limits] 191

Overcurrent monitoring 193

Motor phase failure detectioh 194

Motor speed monitoring 195

€ & €& €& & ¢

Motor torque monitoring] 195

8.7.1. Motor overload monitoring (i2*t)

This function monitors the thermal utilisation of the motoaking the motor currents
recorded and a mathematical model as a basis.

A DANGER!

Fire hazard by ovleating of the motor. Possible consequences: Death or severe injuries

C To achieve full motor protection, an additional temperatumenitoring function with a segrate evaluation must
be installed.

C When actuating motors that are equipped with PTC thermistorhermal contacts, alwayactivate the PTC input.

Details

This function only serves to functionally protect the motor. It i sudtable for the safety
relevant protection against energynduced hazards, since the implementation is not fail
safe.

w Whenthe thermal motor utilisation calculated reaches the threshold set in
0x2D4B:001P308.01)the response set iix2D4B:003 (P308.03) triggered.

w With the seting 0x2D4B:003 (P308.03)"No response [0]", the monitoring function is
deactivated.

For a Ukcompliant operationwith motor overload protection0x2D4B:002
(P308.02and 0x2D4B:003 (P308.08just be lefton the default setting! This
settingservesto save thecalculted thermal maor utilisationinternally
when the nverter isswitched offandreloaded when it iswitched on.

If montoring isdeactivatedby the settingdx2D4B:003 (P308.03)"No
response [0]", no mior overload protectionis activeln thiscase, an
external mdor overload protectioncan be povidedby the userfor a Uk
compliant operation.
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If a suitable motor temperature sensor is connected to the terminals
X109/T1 and X109/T2 and the response totitiggering of the motor
temperature monitoring ir0x2D49:002 (P309.01 set to "Fault [3]", the
response of the motor overload monitoring may be set other than "Fault
"in 0x2D4B:003P308.03)

4 Motor temperature monitorirg] 190
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The following two diagrams show the relation between the motor load and release time of

the monitoring under the following conditions:

w Maximum utilisation0Ox2D4B:001 (P308.0%)150 %

w Speed compensatiodx2D4B:002 (P308.08) bh¥F wmM8bh 2NJ 2dzi LIdzi FNBIjdzSyOe x n

Release time
[s]

16000+
14000+
12000
10000+
B000—
G000
2000+
2000+
T T T Load
dHAZIEGAS SN YsL8as M
HHHHHHHHHHHHHHHHHHH . X X
Release time Load * Load ratio Release time
14 110% Indefinite
135% 93s
150 % 60s
200 % 265
250% 17s

Depending on the setting iBx2D4B:001 (P308.Qlthe release time from the dgrams
can be derived as follows:

w Calculation of the load ratio:
Load ratio = 150 % / maximum utilisatibr2D4B:001 (P308.0(example:0x2D4B:001
(P308.01¥x 75 % load ratio = 150 % / 75 %2)

w Calculation of the release time of the monitoring:
Release time = actual load * load rafexample: actual load = 75%release time =
75 % * 2 = 150 %)

w Looking up the release time from the above table based on load * load ratio. (example:
Load * bad ratio = 150 % release time = 60 s)
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Speed compensation for protecting motors at low speed

The inverter comes with an implemented compensation for low speed. If the motor is
driven with frequencies lower than 40 Hz, the speed compensation2m4B:002
(P308.023hould be set to "On [0]" (default setting). This setting serves to redue
release time of the momdring at low speed to consider the reduced natural ventilatat
AC motors. The speed c@ensation for Utcompliant operation inOx2D4B:002 (P308.02)
must be set to "On [0]" as well.

If the speed compensation is activated, the release time is reduced as follows:

w With an output frequency < 40 Hz: Reduced release time to 62.5 %87 output
frequency [Hz] / 40 [Hz]

w2A0GK Fy 2dzildzi FTNBIljdzSyode x nn 1TY b2 NBRdIZOSR NBf St

The following diagram shows the reduced release time with activated speed
compensation.

® Maximum utilisation0x2D4B:001 (P308.p% 150 %
w Speed compensatiodx2D4B:002 (P308.02)"On [0]"

Release time
[=] &

Output frequency Release time
z' 40 Hz 60s
1
30 | 30 Hz z4ls
407 i i
Ee D ——— . | | 20 Hy =31s
1 1 1
] ! i !
104 I I I 10 Hz =23s
CIIIIIIIII IIIIIIIIIIIIIIIIIII:IIIIIIIII: =FFECIUEHD5'

- Lkt e I -] [Hz]
S e e i e e e

The following diagram shows the possible permanent &t activated speed
compenséion without the monitoring being triggered.

Load
[ 4 Output frequency Possible permanent load
il 0 Hz 110%
! 30Hz 99%
i
i 20 Hz 90 %
i
I 10 Hz 79 %
°—|||||||||||||||||||||||||||||||||||||||| » Frequency —
oNveRcISRSNASRRAZERY M
Incase of OHz,only2 R 2F CcH®T 22 O6F cH®p 20 gAGK NBEIFNR (2

possible (69 /110 * 100 % = 62.7 %). In case of a deviating setfirg4B:001
(P308.01)the maximum possible motor load changes proportionately.

Parameter Name /valuerange / [default setting] Info

0x2D4B:001 Motor overload monioring (i?*t): Maximumutilisa= | Maximum permissible thermal ntor utilisation(max. permissit# maor

(P308.01) tion [60 s] current for 60 seonds).

(Motor overload: Max.loadfor 60s) A mn n rited mdor curent 0x6075 (P323.00)

30 ... 15Q ... 200 % A If the maor is actated with the curent set here for 60 seonds, the
maximum permissible thermal ntor utilisationis reached and the
response &t in 0x2D4B:003 (P308.08)execued.

A If the mator is actiated with a differentument, the timeperiod until
the mator overload monioring functionis activateds different.Gen
erally thefollowing applies: theower the curent, the lower the tha-
mal utilisationand the &ter the montoring functionis triggered.
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Parameter Name /valuerange / [default setting] Info
0x2D4B:002 Motor overload monioring (i2*t): Speeccompensa | Use this functiorio protect maors that are actuated at a speed bew
(P308.02) tion 40 Hz.
(Motor overload: Speedomp.) A UL-compliant operationwith motor overload protectiorrequires the
setting"On [0]"!
0|On Release timeor mator overload monioring isreduced in oder to com-
penste for the reducedcooling of raturally ventilatedAC induction
motors during operatiort low speed.
1| Off Functiondeactivatedno reductionof the maor overload monforing
release timeMay require anexternal mdor overload protectionfor the
UL-compliant operation.
0x2D4B:003 Motor overload monioring (i2*t): Response Selectiorof the responseto the triggering of maor overload monior-
(P308.03) (Motor overload: Response) ing.
A For further possible settingsee paameter A UlL-compliant operationwith motor overload protectiorrequires the
0x2D45:001 (P310.0) 223 setting"error [3]"!
3l Fault A If montoring is deactivatetly the settingdx2D4B:003 (P308.03)
"No response [0]", no mimr overload protectionis activeln thiscase
an external mdor overload protectioncan be povidedby the userfor
a Ul-compliant operation.
Assodited eror code:
A 9040| 0x2350- CiA: iz*toverload (themal state)
0x2D4B:005 Motor overload monioring (i2*t): Thermal load Disphy of thevalue of the mternal i2*t integrator.

A Read only

Aotpnn man 22 GKSNXYIE t2FR

A When pwer isswitched off this value is aved in the nternal
EEROM.

A When pwer isswitched on, the aved value isreloaded into the 2+t
integrator.

A The internal i2*t integrator detects the thermal load based on thead
conditionseven if the mdor overload moniforing is deactivated.
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8.7.2. Motor temperature monitoring

In order to record and monitor the motor temperature, a PTC thermistor (single sensor
according to DIN 44081 or triple sensor according to DIN 4408Rgmmal contact
(normallyclosed contact) can be connected to the terminals T1 and T2. This measure helps
to prevent the motor from being destroyed by overheating.

Preconditions

W
thermistors in series or parallel.

w
connected in series are to be used.

a separate evaluatiomust be installed.

The inverter can only evaluate one PTC thermistor! Do not connect several PTC
If several motors are actuated on one inverter, thermal contacts (NC contacts)
To achieve full motor protection, an additional temperature monitoring function with

By default, a wire jumper is installed between terminals X109/T1 and X109/T2, which

must be removed when the PTC thermistor or thermal contact is connected.

Details

LT Mmdc 1m f w f n
activaed; see functional test below.

ITm a

0 S ddvhg fyinctiodwill-ben 1 pk ¢ ™

by R

w If the monitoring function is activated, the response seD¥2D49:002 (P309.0Will

be effected.

w The settingdx2D49:002 (P309.02)0 deactivates the monitoring function.

If a suitable motor temperature sensor is connected to the terminals X109/T1 and
X109/T2 and the response ix2D49002 (P309.02s set to "Fault [3]", the response
of the motor overload monitoring may be set other than "Fault [3]0¥2D4B:003

(P308.03)
4 Motor overload monitoring (i2*}] 186

Functional test
Connect a fixed resistor to the PTC input:

Im Y
Im Y

ww B n

w w F M

0KS Y2YyAG2NRY 3
GKS Y2y AilG2NAYy 3

085
y2i

Fdzy Ol A2y Ydzai
Fdzy QG A2y Ydzai

Parameter Name / value range / [default setting]

Info

0x2D49:002
(P309.02)

Motor temperature monitoring: Response

(Mot.temp.monit.: Response)

A For further possible settings, see parameter
0x2D45:001 (P310.01) 194

Selection of the response to the triggering of the motor temperature
monitoring.

Associated error code:

A 17168| 0x4310Motor overtemperature error

3 Fault

4 Error typeg 111

CG Drives & Automiain, 0:639501R2
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8.7.3. Current limits

For the purpose of current limitation, a maximum overload current can be set for the
inverter. If the current consumption of the motor exceeds this current limit, the inverter
changes its dynamic behaviour, in order to counteract this exceedance.

Details

w The maximum overload current of the inverter can be sébi073 (P324.00)

w Reference for the percentage setting of the maximum overload currgheisated
motor current set in0x6075 (P323.00)

w The actual motor current is displayeddn2D88 (P104.00)

If the change in the dynamic behaviour carried out by the inverter does not riesult
exiting the overcurrent state, the inverter outputs an error.

Load behaviour

Impact

Overload during acceleration in
motor mode

A longer time than is required for reaching the frequency setpoint is set.

Overload during deceleration in
generator mode

A longer time than is required for reaching standstill is set.

Increasing load at constant
frequency

If the motor current limit value is reached:

A The inverter reduces the effective speed setpoint until a stable working is set or an effective speed
setpoirt of 0 rpm is reached.

A If the load is reduced, the inverter increases the effective speed setpoint until the setpoint speed is
reached or the load reaches the current limit value again.

When the generator current limit value is reached:

A The inverter inaeases the effective speed setpoint until a stable working point is reached or up to th
maximum permissible output frequen&x2916 (P211.00)

A If the load is reduced, the inverter reduces the effective speed setpoint imetisétpoint speed is reache
or the load reaches the current limit value again.

If an abrupt load is building at the motor shaft (e.g. drive is blocked), the overcurrent syffititinction may
respond.

Example: Overcurrent switclff in case of a suddeload at the motor shaft

Frequency setpoint selection

&0 Hz.
50 Hz:
40 Hz:
J0Hz
20 Hz
10 Hz:
OHz

Qutput frequency
&0 Hz
50 Hz
A0 Hz
30 Hz
20 Hz
10 Hz

"t

OHz

Motor load
100 %

/
i S S

210
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0 %Parameter

Name / value range / [default setting]

Info

0x6073
(P324.00)

Max current (Max current)
0.0 ... [200.0] ... 3000.0 %

Maximum overload current of the inverter.

Amnn 2 a 2 (i 2 OBORE (RBS3R0) O dzZNNB v (i

A If the current consumption of the motor exceeds this current limit,
the inverter changes its dynamic behaviour, in order to counterac
this exceedance.

A If the change in the dynambehaviour carried out by the inverter
does not result in exiting the overcurrent state, the inverter outpu
an error.

Note!

This parameter is not identical to the-salled ultimate motor current

IULT!

A The ultimate motor current set ilx2D46:001 (P353.0I8 a limit
value for synchronous motors that serves to protect their magnet

A The value to be set here should always be considerably below th
ultimate motor current!

0x2D88
(P104.00)

Motor current (Motor current)
A Readonly: x.x A

Display des present curremim.s. value.

0x6078

(P103.00)

Current actual value (Current actual)
A Read only: x.x %

Display of the present motor current.

Amnn 2 a 2 (i 2 BORE(RBE3M0) O dzZNNB v (i
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8.7.4. Overcurrert monitoring

This function monitors the instantaneous value of the motomrent and serves as motor

protection.

NOTICE

With an incorrect parameterisation, the maximum permigsimotor current may be exceed in the process.

Possible consequence: irrevirie damage of the motor.

CThe setting of the threshold for the overcurrent monitoringix2D46:001 (P353.0i)ustbe adapted to the

connected motor.

C set the maximum output current of the inverter 6073 (P324.0Ghuch lower than thehreshold for

overcurrent monitoring.

Details

The inverter monitors its output current. This monitoring takes place irrespective of the

settings for the current limiting functiort Current limits]

191

w If the instantaneous value of the motor current exceeds the threshold set in
0x2D46:00XP353.01)the response set iix2D46:002 (P353.089kes place.

w With the settingOx2D46:002 (P353.02)"No response [0]", the monitoring function is

deactivated.

The threshold for the overcurrent monitoring is preset to four times the dateotor
current. This presetting is overwritten in case a motor in the engineering tool is selected

from the "motor catalog" or the automatic identification

or calibration of the motor data

is carried out. For a suitable protection, the automatically agdmetting should be used.
If disturbances occur during operation, the value can be increased.

Parameter Name / value range / [default setting] Info
0x2D46:001 Overcurrent monitoring: Threshold (Overcurr. mon Warning/error threshold for motor current monitoring.
(P353.01) Threshold) A If the instantaneous value of the motor current exceeds the
0.0...[6.8]*... 100.0 A threshold set, the response set@x2D46:00ZP353.02])s effected
A Default setting depending on the size. for the purpose of motor protection.
A From version 02.00 A The parameter is calculated and set in the course of the automat
identification of the motor.

A The parameter can also be set and thus overwritten by selecting
motor in the engineering tool frorthe "motor catalog" or calibrating
the motor.

4 Optimisation of the control loopp 163

0x2D46:002 Overcurrent monitoring: Response (Overcurr. mon Selection of the response to the triggering of motor current monitori
(P353.02) Response) Associated error code:
A For further possible settings, see parameter A 29056| 0x7180Motor overcurrent
0x2D45:001 (P310.01) 194
3 Fault 4 Error type§ 111
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8.7.5. Motor phase failure detection

The motor phase failure detection function can be activated for both synchronous and
asynchronous motors.

Preconditions

Phase failure detection duringperation is basically only suitable for applications which
are operated with a constant load and speed. In all other cases, transient processes or
unfavourable operating points can cause maloperation.

Details

If a curent-carrying motor phase (U, V, Wjils during operation, the response selected in
0x2D45:001 (P310.01) is tripped. In case of setting "No response [0]", only an entry is

made in the logbook

A maor phasefailure can only be éteded if

1. therated maor curent is higher than 10 % of theted inverter current and

the output frequency is notdwer than 0.1Hz (standstill).

The bwer the output fequency the loger the detectionof the maor phasefailure.

Parameter Name /valuerange / [default setting] Info
0x2D45:001 Motor pha failure detection:Response Selectiorof the responsefollowing the detectiorof a mdor phasefail-
(P310.01) (Mot.phasefail.: Response) ure.
Assodited eror codes:
A 65289| 0xFF09 Motor phase missing
A 65290| OXFFOA Phase U mimr phasefailure
A 65291| 0xFFOB Motor phasefailure phase V
A 65292| 0xFFOG Motor phasefailure phase W
0| Noresponse 4  Erortypes] 139
1/ Warning
2| Trouble
3| Fault
0x2D45:002 Motor phasefailure detection:Curent threshold Curent thresholdfor the activationof the mador phasefailure detection
(P310.02) (Mot.phasefail.: Curent thresh.) function.
1.0..p.0..25.0% Awmnn 2eximum eurent 0x2DDF:002
A Backgound: in aderto be ableto reliably cetect thefailure of a
motor phase, firsa cetainmust flow for the curent sensorsystem.
The detectiorfunctionis therefore only activatedf the actualvalue
of the maor curent hasexceeded the cuent threshold &t here.
A Disphy of the pesent motor curent in 0x2D88 (P104.00)
0x2D45:003 Motor phasefailure detection:Voltage threshold \oltage thresholdfor mator phase moribring.
(P31.03) (Mot.phasefail.: Voltage thresh.) A The monioring functionis triggered if the kvel of the mdor curent
0.0...10.9 ... 100.0 V is bwer than the @vice-dependent thresholdfor longer than 20ms.
A Incase ofVf characteristiccontrol, the voltage threshold isconsid
ered additionallyfor the mdor phasefailure detection.If the mdor
voltage is higher than theoltage threshold, mortioring iscombined
with the maor curent.

CG Drives & Automiain, 0:639501R2
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8.7.6. Motor speed monitoring

This function monitors the motor speed during operation.

Preconditions

w In order to detect the current motor speed, the inverter must be enabled and the
motor must rotate.

w For an exact monitoring, tad motor speed)x2C01:004 (P320.04jhd rated motor

frequencyOx2C01:005 (P320.0Bjust be set correctly.

Details

w If the motor speed reaches the threshold seDix?D44:001 (P350.01the response
set in0x2D44:002 (P350.089kes place.

w With the settingOx2D44:002 (P350.02)"No response [0]", the monitoring function is

deactivated.
Parameter Name / value range / [default setting] Info
0x2D44:001 Overspeed monitoring: Threshold (Overspeed moy Warning/error threshold for motor speed monitoring.
(P350.01) Threshold) 50 ... [8000] ... 50000 rpm A If the motor speed reaches the threshold set, tlesponse selected
in 0x2D44:002 (P350.08) effected.

A The parameter is calculated and set in the course of the automat
identification of the motor.

A The parameter can also be set and thus overwritten by selecting
motor inthe engineering tool from the "motor catalog" or calibratir]
the motor.

4 Optimisation of the control loopp 163

0x2D44:002 Overspeed monitoring: Response (Overspeed mol Selection of the response to the triggering of motor speed monitorin
(P350.02) Respose) Associated error code:
A For further possible settings, see parameter A 65286] 0OxFFO@Viotor overspeed
0x2D45:001 (P310.01) 194
3 Fault 4 Error typeg 111

214
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8.7.7.

Motor torque monitoring

This function monitors the motor torque during operation.

Preconditions

The motor torque monitoring can only be used for the following motor control types with
speed controller:

w Servo control (SC ASM)
w Sensorless control (SL PSM)
w Sensorless vector control (SLVC)

Details

This function sets the internal status sigjfiiorque limit reached [79]" = TRUE if the
maximum possible torque has been reached.

w The status signal is set irrespective of the respdhszD67:001 (P329.0and delay
time 0x2D67:002 (P3202) set for this monitoring.

w The user can use the status signal to activate certain functibdexible 1/0
configuration] 487

w The status signal also serves to set a digital output at af bhe NetWordOUT1 status
word. 4 Configuration of digital outputs 568

Parameter Name / value range / [default setting] Info
0x2D67:001 Maximum torque monitoring: Response Selection of response to reaching the maximum possible torque.
(P329.01) (MaxTrg.Monitor: Response) A The selectedesponse takes place if the status signal "Torque limi
A From version 02.00 reached [79]" = TRUE and the deceleration time sex&D67:002
A For further possible settings, see parameter (P329.02has elapsed.
0x2D45:001 (P310.01) 194 Associated error code:
A 33553| 0x8311Torque limit reached
0 No response 4 Error typeg 111
0x2D67:002 Maximum torque monitoring: Triggering delay Optional setting of a deceleration for triggering thesponse selected i
(P329.02) (MaxTrg.Monitor: Triggering delay) 0x2D67:001 (P329.01)
0.000 ... [0.000] ... 10.000 s Typical application:
A From version 02.00 A The motor should be driven at the torque limit for a short time
without triggering the selected response.
A Only after a longer operation (> set decelerationjta torque limit,
the selected response is to take place.
0x6072 Max torque (Max torque) Symmetrical selection of the maximum permissible torque.
(P326.00) 0.0 ... [250.0] ... 3000.0 % Amnn a 2 (i 20d60MI(PBZZ RO) G 2 NJj dzS
A From version 02.00 A This parameter serves to implement a statically and bipolarly acti
torque limitation. This can be used, for instance, as overload
protection of the mechanical transmission patléments starting at
the motor shaft.
A This limitation acts irrespective of the torque limitations acting in
unipolar mode that are set ilx60ECand 0x60E 1
0x60E0 Positive torque limit Positive torque limit source for speed control with torque limitation.
0.0 ..[250.0] ... 3276.7 % Amnn 2 a 2 (i 20d60MI(PBZZ.RO) G 2 NJj dzS
A From version 02.00
Ox60E1 Negative torque limit Negative torque limit source for speed control with torque limitation.
0.0 ...[250.0] ... 3276.7 % Amnn 2 a 2 (I 20d60MI(PBZZ.RO) G 2 NJj dzS
A From version 02.00
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9. Configuring the network
The inverter is available as variants with different network options.

w General network settings 198
Predefined process data wordls 213
Parameter access monitoring (PAM)225
Acyclic data exchande 226

CANoper] 227

Modbus RTY 249

PROFIBUS 261

Modbus TCP/IP 303

PROFINET 323

€ &€& & € € €& €& €& ¢

EtherCAT 337
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9.1. Geneal network settings
Activate network control

In order to be able to control the inverter via network, a trigger must be first assigned in
0x2631:037 (P400.319 the "Activate network control” function.
w This trigger can fanstance be the constant value "TRUE" or a digital input.

w If the assigned trigger is = TRUE, the motor can only be started via the network control
word (exception: Jog operation; see chapt&tdrt / stop motol' ] 493).

In case of an activated network control, the following functions are still active:

w 0x2631:001 (P400.01fnablenverter

w 0x2631:002 (P400.02Run

0x2631:003 (P400.03\ctivatequickstop
0x2631:004 (P400.04Re <t fault
0x2631:005 (P400.05ActivateDC baking
0x2631:010 (P400.10jogfoward (CW)
0x2631:011 (P400.11Jogeverse (CCW)
0x2631:012 (P400.12\ctivatekeypadcontrol
0x2631:037 (P400.37Activatenetwork control
0x2631:043 (P400.43\ctivatefault 1
0x2631044 (P400.44)Activatefault 2

w 0x2631:054 (P400.54positioncounter reset

All other functions configurable via 0x2631:xx (P400.xx) are deactivated in case of network
control. 4 Flexible I/O configuratioh 487

€ € €€ €€ € €€ € ¢€

Network control word and status word

For establishing a simple network connection, the inverter provides predefined control
and status words for device profile CiA 402, AC drive profileetigs in LECOM format.

For implenenting your own formats, the data words NetWordIN1 and NetWordOUT1 are
available. By means of data mapping to a network register, each of theskswan be
transferred as proess date via network.

Designation Parameter Associated mapping | Further information
entry *

CiA: Controlword 0x6040 0x60400010 4 Device profile CiA 402 214

CiA: Statusword 0x6041 (P780.00) 0x60410010

AC Drive control word 0x400B:001 (P592.01 0x400B0110 4 AC Drive Profilg 215

AC Drive status word | 0x400C:001 (P593.01] 0x400C0110

NetWordIN1 0x4008:001 (P590.01| 0x40080110 For implementing an individual ntrol word format.
The functions that are to be triggered via bits 0 ... 15 of the NetWor
data word are defined i6x400E:001 (P505.01)0x400E:016
(P505.16)

NetWordOUT1 0x400A:001 (P591.01] 0x400A0110 For implementing an individual status word format.
The triggers for bits 0 ... 15 of the NetWordOUT1 data word are def
in 0x2634:010 (P420.10) 0x2634:025 (P420.25)

* A mapping entry consists of index, subindex and data length in bits of the parameter to be mapped.

General information about the process of data mapping can be found in the chapter of the
same name for the correspondjmetwork.

CG Drives & Automiain, 0:639501R2
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Network setpoint

It must be dbserved that the network stpoint must be seleted explicitly. Thee ae
variousoptionsto selectcharge-over to the retwork stpoint. See thefollowing
examples.

Example 1: TheAC drie control word shall enable aharge-over from the standard
setpoint sourceto the retwork stpoint (bit 6).

1.t astandad stpoint sourcedifferentthan Network™ [5]" in 0x2860:001 (P201.01)
2.Set the selectionNetwork setpoint active” [116]" in0x2631:017 (P400.17)

Example 2 Independat of the used mtwork, a chage-over from thestandad setpoint
sourceto the network stpoint shall be possible via a digi trigger (e.g. digtal input).

1. &t astandad stpoint sourcedifferentthan Network™ [5]" in 0x2860:001 (P201.01)
2.&:t the desied digtal trigger (e. g. digal input) in0x2631:017 (P400.1%ja which the
charge-over to the retwork stpoint isto take place.

Example 3: Theeatpoint isto be definedexclusiely via retwork.

1.Asstandad stpoint source, ®t the selection"Network [5]" in0x2860:001 (P201.01)

Thefollowingtable describes the chaa-over to the network setpoint via thedifferent
net- work control words in cetail:

Network control word Charge-over to network setpoint
NetWordIN1 dita word Assign the functionActivateetwork setpoint [17]" to the bit that isto be usedor activatingthe network
0x4008001 (P590.01) setpoint.

A The functionghat are to be triggered via bits 0 ... 15 of thediWordIN1 cataword are definedin 0x400E:
001 (P505.01). 0x400E:016 (P505.16)

Bit x Selection:
0 Sandad stpoint souce seleted in0x2860:001 (P201.01)
1 Network stpoint
AC drve control word The retwork stpoint is activatedvia bit 6 of theAC Dnve control word:
0x400B:001 (P592.01) Bit6 Selection:
0 Sandad stpoint source seleted in0x2860:001 (P201.01)
1 Network stpoint

Note!
In order that the activationvia bit 6works, the selectioriNetwork stpoint active[116]" must be %t in
0x2631:017 (P400.17)

LEQOM control word The ®tpoint is seleted via bit 0 and bit 1 of theHOOM control word:
0x4®MB:002 (P592.02) Bit 1 Bit 0 Selection:
0 0 Sandad stpoint source seleted in0x2860:001 (P201.01)
0 1 Frequency stpoint preset 1 0x2911:001 (P450.01)
1 0 Frequency stpoint preset 2 0x2911:002 (P450.02)
1 1 Frequency stpoint preset 30x2911:003 (P450.03)
CiA 402 Qurolword In case ofcontrol via cevice profileCiA 402:
0x6040 A In the operatingnode "CiAVelocity mode [2]", the atpoint speed definedria the Target velocity"

0x6042 (P781.0parameter is usedd Device profileCiA 402 469
A A chame-over to an alternativesetpoint source via the CiA 402 @wolword is not possible.

If a bipolar network setpoint is specified for the operating mode "MS: Velocity mot
(e.g. via the mappable paramet6r400B:006 (P592.06the direction of rotation
cannot be controlled via the network control word. The direction of rotation is
determined by the sign of the setpoint.
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Parameter Name /valuerange / [default setting] Info
0x231F:001 Module ID: Activenodule ID Disphy of the retwork optionscurrently configuredin the nverter.
(P500.01) (Module ID: Activenodule ID) A With the help of this modulel, the keypad only sbws thecommuni
A Read only cationparametersrelevant to the respectivanetwork.
48| No retwork
Nate!
67|CAN . . .
open Whenswitched on, thenverter cheds wtether the paameter settings
71| BherNet/IP  (fromversion 02.00) saved in the memoy module match the nverter hardware and firm
ware.In case of an incompatibilityg corresponding emr messae is
output. For details see chpter "Data handling (section"Hardware and
firmwareupdates/downgrades”).] 141
78| POWERLINK(from version 05.00)
80| PROFIBUS Disphy of the retwork optionscumently configuredin the nverter.
82| PROFINET (from version 02.00) A Wlt.h the help of this moduled, the keypgd only sbwsthe communi
cationparametersrelevant to the respectivenetwork.
84| BherCAT (from version 02.00)
86| ModbusTCHIP Note! , _
Whenswitched on, thenverter cheds wtether the paameter settings
87|Modbus saved in the memoy module natch the hverter hardware and firm
ware.In case of an incompatibilityg correspording eror messae is
output. For details see chater "Data handling (section"Hardware and
firmwareupdates/downgrades").] 141
0x231F:002 Module ID: Module I@onneded Disphy of the retwork optioncurmrently available in thenverter.
(P500.02) (Module ID: Module 1@onn.)
A Read only Nate!
A For the meaning of the disgy see paameter Whenswitched on, thenverter cheds wtether the paameter settings
0x231F:001 (P500.0) =229 saved in the memoy module natch the nverter hardware and firm
ware.In case of arincompatibility,a corresponding emr messae is
output. For details see chater "Data handling (section"Hardware and
firmwareupdates/downgrades").] 141
0x400E:001 NetWordIN1 functionBit 0 Definitionof the functionthat isto be triggered via bit 0 of the mappa
(P505.01) (NetWordIN1fct.: NetWordIN1.00) ble NetWordIN1 daitaword.

A Settingcan aly be chaged if the nverter is inhibi
ted.

o

Not active

Trigger bit without any function.

[N

Disablenverter

Trigger bit = 01 edge: Thenverter is disabled.
Trigger bit = 0: Thenverter is enabled (unless the is anothercausefor
inverter disable).

Notes:

A In all cevicestates, a 61 edge causes an immedte chame to the
inhibited state with one exceptionif the nverter is in the eror status
and the eror conditionstill exists, the nverter remains in the ewor
status.

A Changindo the disabledstate causes an immedte stop of the
motor, regardless of thestop method set in 0x2838:003 (P203.03)
The maor coasts down as a functiorf the mass inertiaf the
machine.

A In the disabledstate, the mdor cannot bestarted.

A Afterthe inverter disable is deactivated,renewed start command is
requiredto restart the mdor.

A Thecause(s) tht are activefor the disabledstate are stown in
0x282A:001 (P126.01)

2| Sopping Trigger bit = 1: Maor isstopped.

Trigger bit = 0: No actiohDeactivatestop again.

Notes:

A Thestop method can be seleted in0x2838:003 (P203.03)
3| Activatequickstop Trigger bit = 1: "Quiclstop” functionadivated.

Trigger bit = 0: no actior deactivatefunctionagain.

Noates:

A The "Quickstop” functionbrings the maor to a standstillvithin the
decelerationtime set in 0x291C (P225.00)

A The "Quickstop” functionhas a higher priority than the "Run"rfc-
tion.
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Parameter

Name /valuerange / [default setting]

Info

220

4

Reset error

Trigger bit = 01 edge: Activeerror isreset (ackrowledged) if the eror
conditionis not activeanymore and the eror is resettable.
Trigger bit = 0: No action.

Notes:

A Afterresettingthe emor, a rew enabléstart command isequired to
restart the maor.

4 Eror handling 139

o

ActivateDC Iaking

Trigger bit = 1: "DC faking" functioractivated.
Trigger bit = 0: no actior deactivatefunctionagain.
4 DC bakingy 437

[e]

Runforward (CW)

Trigger bit = G1 edge: Mator isstarted inforward rotatingdirection
(Cw).
Trigger bit = 10 edge: Mator isstopped aain.

Notes:

A Thestop method can be seleted in0x2838:003 (P203.03)

A In thecase of a bipolaretpoint selection(e.g+10 V), the functioris
execued irrespectivef the rotatingdirection. Therotating direction
is ceterminedby the sign of the etpoint.

A The functioralso sevesto realise an automatistart after switch-on.
4 Startingperformance] 153

A The 'Reverse rotationaldirection[13]" functioncan be used imon-
nectionwith this function.

©

Runreverse (CCW)

Trigger bit = 01 edge: Mdator isstarted in backvard rotatingdirection
(Ccw).
Trigger bit = 20 edge: Moator isstopped aain.

Notes:

A Thestop method can be seleted in0x2838:003 (P203.03)

A In thecase of a bipolaretpoint selection(e.g+10 V), the functioris
execued irrespectivef the rotatingdirection. The rotatingdirection
is determinedby the sign of the atpoint.

A The functioralso sevesto realise an automatistart after switch-on.
4 Startingperformance] 153

A The 'Reverse rotationalirection[13]" functioncan be used imon-
nectionwith this function.

13

Reverse rotationaldirection

Trigger bit = 1: the stpoint specifiedis nverted (i. e. the sign iswer-
ted).
Trigger bit = 0: no actiori deactivatefunctionagain.

14

ActivateAll tpoint

Trigger bit = 1: analog input 1 is used &p®int source (if the trgger bit
assigned has the highesetpoint priority).

Trigger bit = 0: no actior deactivatefunctionagain.

4  Analog input 11 597

15

ActivateAl2 tpoint

Trigger bit = 1: analog input 2 is used &p®int source (if the trgger bit
assigned has the highesetpoint priority).

Trigger bit = 0: no action deactivatefunctionagain.

4 Analog input2] 601

17

Activatenetwork stpoint

Trigger bit = 1: the Btwork is used asetpoint source (if the trgger bit
assigned has the higHesetpoint priority).
Trigger bit = 0: no action deactivatefunctionagain.

18

Activatepreset (bit 0)

19

Activatepreset (bit 1)

20

Activatepreset (bit 2)

21

Activatepreset (bit 3)

Selectiorbits for bit coded selectiorand activatiorof a paameterised
setpoint (preset).
4 Setpoint source of peset setpoints 1 554

26

Activatesegment 1 stpoint (from
version 03.00)

27

Activatesegment 2 stpoint (from
version 03.00)

28

Activatesegment 3 tpoint (from
version 03.00)

29

Activatesegment 4 stpoint (from
version 03.00)

Selectiorbits for bit coded selectiorand activatiorof a paameterised
segmaent setpoint.

Notes:

A During normal operatiofno activesequence), this functioservesto
activatethe stpoint of a segmat (instead of arentire sequence in
the sequencer operation).

A This functioris not hntendedfor the use in the secenceroperation.

4 Setpoint source segmat setpoints 1 563
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Parameter

Name /valuerange / [default setting]

Info

30

Rurfabort sequence (from version 0300)

Trigger bit = 1: &art seleted sequence.
Trigger bit = 0: Abort sequence.

Nates:

A The assigned goer bit must remain t to "1" for the durationof the
sequence.

A If the trigger bit isreset to "0", the sequence is abtad. In thiscase,
the standard setpoint or the stpoint source seleted via stpoint
charge-over is activeagain.

A A sequence is seled in a binay-codedfashion via the tdger bits
assignedo thefour functions'Select sequence (bit 0) [50]" ... "Sele
sequence (bit 3) [53.

4 Sequencern 504

32

Next sequencestep (from version 03.00)

TriggS NJ 0 A (i gB): Nextisequem@EsRp.
TriggS NJ 6 A (i gB): N action.6 S R

Notes:

A The executiorf the curent step iscompleted even if the timepara-
meterisedfor the segmat has not elpsedyet.

A The functionis onlyrelevant for Sequencer modéx4025 (P800.06)
"Step operation[2]" or "Time &step operation3]".

A A jumpto the rext sequencestep is not possible if the sequence pal
ses, the sequence is suspended az flmalsegmaent is executed.

4 Sequencern 504

33

Pause sequence(from version 03.00)

Trigger bit = 1:Pause sequence.
Trigger bit = 0: Continusequence.

Notes:

A During the pause, the sequens®ps in the curent step. Theexpira-
tion of the timeset for the segmaet is stopped

A The sequenceretpoint continuesto remain active.

4 Sequencern 504

34

Suspend sequencéfrom version 03.00)

Trigger bit = 1: Suspend sequence.
Trigger bit = 0: Continusequence.

Notes:

A This functiorservesto tempararily chamge over to the sandad st-
point or the ®tpoint source seleted via stpoint charge-over.

A The sequence is continuetithe point where itwas suspended.

4 Sequencer 504

35

Sop sequence (from version 03.00)

TriggS NJ 6 A (i gB): Sopsequehc®.R

Trigger bit=m ¢ n gé):3\R action.

Notes:

A If the sequence istopped, it is jumpedo the finalsegment.

A The further executionlepends on the seléed End of sequence
mode0x402F (P824.00)

4 Sequencern 504

36

Abort sequence (from version 03.00)

Trigger bitl' 1 @ mge): ABRsequence.

TriggS NJ 6 A (i gB): N action.6 S R

Notes:

A This functiorservesto directly stop the sequence without the final
segmet beingexecued. In thiscase, thestandad stpoint or the st-
point source seleted via gtpoint change-over is activeagain.

4 Sequencern 504

39

Activateramp 2

Trigger bit = 1: activatecceleratiortime 2 and deceleratiotime 2 man
ually.

Trigger bit = 0: no actior deactivatefunctionagain.

4  FRequency limits andamp times] 156

40

Load paameter st

Trigger bit = 01 edge: paameter charge-over to thevalue €t seleted
via "Select peameter =t (bit 0)" and "Select pameter st (bit 1)".
Trigger bit = 0: no action.

Notes:

A The activatiormethod for the "Parameter charge-over" functioncan
be seleted in0x4046 (P755.00)

4 Parameter chamge-over 1 464

41

Select paameter <t (bit 0)

42

Select paameter <t (bit 1)

Selectiorbits for the "Parameter charge-over" function.
4  Parameter charmge-over 1 464
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43

Activatefault 1

Trigger bit = 1:Trigger userdefinederror 1.
Trigger bit = 0: no action.

Nates:
A Afterthe emor is triggered, the mdor is brought to a standstilvith
the quickstop ramp. Thenverter is then disabled.

Assoated error code:
A 25249| 0x62A1- Network: userfault 1

44

Activatefault 2

Trigger bit = 1:Trigger userdefinederror 2.
Trigger bit = 0: no action.

Nates:
A Afterthe emor is triggered, the mdor is brought to a standstilvith
the quickstop ramp. Thenverter is then disabled.

Assodited eror code:
A 25250] 0x62A2- Network: use fault 2

45

DeactivateP|Dcontrolling

Trigger bit = 1: If Pl@ontrol is activatedignore PIDcontrol and drie the
motor in speedcontrolled manne.

Trigger bit = O: If PIRontrol is activateddrive the mdor with PIDcon-
trol.

Noates:
A The Plzontrol can be activatedn 0x4020:001 (P600.01)
4 Configuringhe processcontroller 1 407

46

St PID outputto O

Trigger bit = 1: If Pl@ontrol is activated] component and the output of
the PIDcontroller are st to 0 and thenternal control algorithm is stop-
ped. The PlBontrol remains active.

Trigger bit = 0: No actiohdeactivatefunctionagain.

4 Configuringhe processcontroller 1 407

4

iy

Inhibit PID 4component

Trigger bit = 1: If the PIDontrol is activatedthe | component of the PID
controller is &t to 0 and the integratioprocessis stopped.

Trigger bit = 0: No actiohdeactivatefunctionagain.

4 Configuringhe processcontroller 1 407

4

[oe]

ActivatePID influenceamp

Trigger bit = 1: the influencef the processcontroller is slown by means,
of aramp.

Trigger bit = 0 or notonneded: the influenceof the processcontroller
is sltown by means of @aamp.

Noates:

A The influencef the processcontroller is alvays active(not only when
PIDcontrol is activated).

A Acceleratiortime for stowing the influencef the processcontroller
can be st in 0x404C:001 (P607.01)

A Deceleratiortime for hiding the influencef the processcontroller
can be st in 0x404C:002 (P607.02)

4 Configuringhe processcontroller 1 407

49

Release holding take

Trigger bit = 1:Release holding fake manual.
Trigger bit = 0: No action.

Notes:

A The manually tggered "Release holding fake" command has a déct
impact on the Release holdindorake [115]" trigger. Thus, the holdi
brake can be manuallyeleased if the pwer sectionis switched off.

A Theresponsibilityfor a manuatelease of the holdingrake has the
external trigger soucefor the "Release holding take" command.

4 Holding ake control 1 472

5

o

Select sequence (bit 0)

5

[ty

Select sequence (bit 1)

5

N

Select sequence (bit 2)

5

w

Select sequence (bit 3)

Selectiorbits for bit coded selectiorof a sequence.

Notes:

A The seleted sequence is nattarted automatically.

A For astatus-controlled start, the function"Run/abort sequence [30]"
isavailable.

4  Seaqiencercontrol functions] 588

54

Positioncounter reset

Trigger bit = 1:Reset positioncounter manualy.
Trigger bit = 0: No action.
4 Positioncounter 1 493

5!

]

ActivateUPS operation

Trigger bit = 1: Activat&JPS operation.
Trigger bit = 0: No actiohdeactivatefunctionagain.
4 UPS operationp 490

222
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Parameter

Name /valuerange / [default setting]

Info

Ox400E:002
(P505.02)

NetWordIN1 functionBit 1

(NetWordIN1fct.: NetWordIN1.01)

A Settingcan only be chaged if the inverter is inhibi
ted.

A For further possible settingsee paameter
0x400E:001 (P505.03) 229

0| Not active

Definitionof the functionthat isto be triggered via bit 1 of the mappa
ble NetWordIN1 dataword.

0x400E:003
(P505.03)

NetWordIN1 functionBit 2

(NetWordIN1fct.: NetWordIN1.02)

A Settingcan only be chaged if the hverter is inhibi
ted.

A For further possible settingsee paameter
0x400E:001 (P505.03) 229

3| Activate quick stop

Definitionof the functionthat isto be triggered via bit 2 of the mappa
ble NetWordIN1 daita word.

0x400E:004
(P505.04)

NetWordIN1 functionBit 3

(NetWordIN1fct.: NetWordIN1.03)

A Settingcan only be chaged if the nverter is inhibi
ted.

A For further possible settingsee paameter
0x400E:001 (P505.0%) 229

0| Not active

Definitionof the functionthat isto be triggered via bit 3 of the mappa
ble NetWordIN1 daita word.

OX400E:005
(P505.05)

NetWordIN1 functionBit 4

(NetWordIN1fct.: NetWordIN1.04)

A Settingcan only be chaged if the nverter is hhibi-
ted.

A For further possible settingsee paameter
0x400E:001 (P505.Q1) 229

8| Runforward (CW)

Definitionof the functionthat isto be triggered via bit4 of the mappa
ble NetWordIN1 dataword.

Ox400E:006
(P505.06)

NetWordIN1 functionBit 5

(NetWordIN1fct.: NetWordIN1.05)

A Settingcan only be chaged if the nverter is inhibi
ted.

A For further possible settingsee paameter
0x400E:001 (P505.0%) 229

18| Activate preset (bit 0)

Definitionof the functionthat isto be triggered via bit5 of the mappa
ble NetWordIN1 dita word.

0x400E:007
(P505.07)

NetWordIN1 functionBit 6

(NetWordIN1fct.: NetWordIN1.06)

A Settingcan only be chaged if the nverter is inhibi
ted.

A For further possible settingsee paameter
O0x400E:001R505.01)1 229

19| Activatepreset (bit 1)

Definitionof the functionthat isto be triggered via bit6 of the mappa
ble NetWordIN1 dita word.

0x400E:008
(P505.08)

NetWordIN1 functionBit 7

(NetWordIN1fct.: NetWordIN1.07)

A Settingcan only be chaged if theinverter is inhibi
ted.

A For further possible settingsee paameter
0x400E:001 (P505.Q1) 229

4| Reset error

Definitionof the functionthat isto be triggered via bit 7 of the mappa
ble NetWordIN1 dhtaword.

0x400E:009
(P505.09)

NetWordIN1 furction: Bit 8

(NetWordIN1fct.: NetWordIN1.08)

A Settingcan only be chaged if the hverter is inhibi
ted.

A For further possible settingsee paameter
0x400E:001 (P505.0%) 229

0| Not active

Definitionof the functionthat isto be triggered via bit 8 of the mapa-
ble NetWordIN1 chtaword.

0x400E:010
(P505.10)

NetWordIN1 functionBit 9

(NetWordIN1fct.: NetWordIN1.09)

A Settingcan only be chaged if the hverter is inhibi
ted.

A For further possible settingsee paameter
0x400E:001 (P50B1).1 229

5| Activate DC laking

Definitionof the functionthat isto be triggered via bit9 of the mappa
ble NetWordIN1 dita word.
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Name /valuerange / [default setting]
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Ox400E:011
(P505.11)

NetWordIN1 functionBit 10

(NetWordIN1fct.: NetWordIN1.10)

A Settingcan only be chaged if the hverter is inhibi
ted.

A For further possible settingsee paameter
0x400E:001 (P505.03) 229

0| Not active

Definitionof the functionthat isto be triggered via bit 10 of the mappa
ble NetWordIN1 dataword.

O0x400E:012
(P505.12)

NetWordIN1 function: Bit 11

(NetWordIN1fct.: NetWordIN1.11)

A Settingcan only be chaged if the hverter is inhibi
ted.

A For further possible settingsee paameter
0x400E:001 (P505.03) 229

0| Not active

Definitionof the functionthat isto be triggered via bit 11 of the mappa
ble NetWordIN1 daita word.

0x400E:013
(P505.13)

NetWordIN1 functionBit 12

(NetWordIN1fct.: NetWordIN1.12)

A Settingcan only be chaged if the nverter is inhibi
ted.

A For further possible settingsee paameter
0x400E:001 (P505L] 229

13| Reverse rotationaldirection

Definitionof the functionthat isto be triggered via bit 12 of the mappa
ble NetWordIN1 daita word.

Ox400E:014
(P505.14)

NetWordIN1 functionBit 13

(NetWordIN1fct.: NetWordIN1.13)

A Settingcan only be chaged if the inverter is inhibi
ted.

A For further possible settingsee paameter
0x400E:001 (P505.Q1) 229

0| Not active

Definitionof the functionthat isto be triggered via bit 13 of the mappa
ble NetWordIN1 dataword.

0x400E:015
(P505.15)

NetWordIN1 functionBit 14

(NetWordIN1fct.: NetWordIN1.14)

A Settingcan only be chaged if the nverter is inhibi
ted.

A For further possible settingsee paameter
0x400E:001 (P505.0%) 229

0| Not active

Definitionof the functionthat isto be triggered via bit 14 d the mappa
ble NetWordIN1 dita word.

0x400E:016
(P505.16)

NetWordIN1 functionBit 15

(NetWordIN1fct.: NetWordIN1.15)

A Settingcan only be chaged if the nverter is inhibi
ted.

A For further possible settingsee paameter
0x400ED01 (P505.01) 229

0| Not active

Definitionof the functionthat isto be triggered via bit 15 of the mappa
ble NetWordIN1 dita word.

0x2631:001
(P400.01)

Functionlist: Enablenverter

(Functionlist: Enablenverter)

A Settingcan only be chaged if the hverter is inhibi
ted.

Assignmat of a trigger for the "Enableriverter" function.

Trigger = TRUE: Theverter is enabled (unless the is anothercausefor
inverter disable).

Trigger =FALSE: Theverter is disabled.

Notes:

A This functiormust be st to TRUEto start the maor. Either via an
assigned digal input orby default setting"Corstant TRUE [1]".

A Changindo the inhibted state causes an immedte stop of the
motor, regardless of thestop method st in 0x2838:003 (P203.03)
The maor becomestorqueless anaoasts down as dunctionof the
mass inertiaof the machine.

A Thecause(s) tht are activefor the disabledstate ae stown in
0x282A:001 (P126.01)

224

0| Not conneded No trigger assigned (tgger isconstantly FALSE).
1/ Corstant TRUE Trigger isconstantly TRUE.
11| Digtal input 1 Sate of X3/Dl1taking annversion ®t in 0x2632:001 (P411.0into
consideration.
12| Digtal input 2 Sate of X3/Dl2taking annversion €t in 0x2632:002 (P411.0Mto
consideration.
13| Digtal input 3 Sate of X3/DI3taking annversion ®t in 0x2632:003 (P411.0&)to
consideration.
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Name /valuerange / [default setting]
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14|Digtal input 4

Sate of X3/Dl4taking anmnversion ®t in 0x2632:004 (P411.04)to
consideration.

15| Digtal input 5

Sate of X3/DI5taking annversion ®t in 0x2632:005 (P411.0%)to
consideration.

16| Digtal input 6

Sate of X3/Dl6taking annversion ®t in 0x2632:006 (P411.0&)to
consideration.

Digtal input 6 is onlyavailable in the Citrol Unit (CU) wittapplication
I/0.

17|Digtal input 7

Sate of X3/DI7 taking annversion ®t in 0x2632:007 (P411.0#)to
consideration.

Digtal input 7 is onlyavailable in the Ciatrol Unit (CU) wittapplication
I/0.

50| Running

TRUE ifnverter andstart are enabled and outputréquency > 0.2 Hz.
Otherwise FALE.

51| Readyfor operation

TRUE ifnverter isreadyfor operation(no error active,no STO activeand
DGCbusvoltage ok). Othewise FALSE.

53| Sop active

TRUE ifnverter is enabled and nior is notstarted and output fe-
quency = 0.

54| Quickstop ective

TRUE if quicstop is activeOtherwise FALSE.

58| Devicewarning active

TRUE ifvarning is activeOtherwise FALSE.
A Awarning has no impact on the operatisttus of the nverter.
A Awarning isreset automaticallyif the cause has been elimated.

59| Devicefault active

TRUE if &ault is activeOtherwise FALSE.

A In theevent of afault, the mdor is rought to a standstilvith the
quickstop ramp. Thenverter is then disabled.

A Exceptionin case of a serioufault, the nverter is dsabled immedi
ately. The maor becomestorqueless ¢oasts).

A The eror state will be leftautomaticallyif the eror conditionis not
activeanymore.

A Therestart betaviour aftertrouble can be configured4  Automatic
restart ] 484

60| Heatsinktemperature warning active

TRUE if cuent heatsinktemperature >warning ttresholdfor tempera-
ture montoring. Othewise FALSE.

A Disphy of the curent heatsinktemperature in0x2D84:001 (P117.01
A Settingof the warning threshold in0x2D84:002

69| Rotationaldirectionreversed

TRUE if outputréquency is negativétherwise FALSE.

70| Frequency thiesholdexceeded

TRUE if cuent output frequency >requency thieshold. Othewise
FALSE.

A Disphy of the curent output frequency ir0x2DDD (P100.00)

A SettingFrequency thesholdin0x4005 (P412.00)

4  FRequency tmesholdfor "Frequency tliesholdexceeded" trgger ]

593

71| Actual speed =0

TRUE if cuent output frequency = 0 Hz(0.01 Hz), irrespectivef the
operatingmode. Othewise FALSE.
A Disphy of the curent output frequency if0x2DDD (P100.00)

78| Curent limit reached

TRUE if cment motor curent Omaximum curent. Otherwise FALSE.
A Disphy of the pesent motor curent in 0x2D88 (P104.00)
A Settingfor the meximum curent in 0x6073 P324.00)

79| Torque limitreached (from version 02.00)

TRUE iforque limit has beemeached orexceeded. Othewise FALSE.
A Setting"Positivetorque limit" inOx60EQ
A Setting'Negativetorque limit" inOX60E1

81| Eror of analog input 1 active

TRUE if the moboring of the input signadt the analog input 1 has
responded. Othevise FALSE.

This trgger is €t as a functiorof the following settings:

A Monitoring threshold0x2636:008 (P430.08)

A Monitoring condition0x2636:009 (P430.09)

The setthgof the Eror response irdx2636:010 (P430.10as no effect
on this trigger.

4 Analog input 1] 597
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82| Error of analog input 2 active

TRUE if the motoring of the input signait the analog input 2 has
responded. Othewvise FALSE.

This trgger is €t as a functiorof the following settings:

A Monitoring threshold0x2637:008 (P431.08)

A Monitoring condition0x2637:009 (P431.09)

The settingf the Eror response irDx2637:010 (P431.10gs no effect
on this trigger.

4 Analog input2] 601

83|Load los ceteced

TRUE if actual ntor current < thresholdfor load losgletectionafter
delay timeof the load loss detectiohas elpsed. Othewise FALSE.
A Disphy of the pesent motor curent in 0x6078 (P103.00)

A SettingThreshold in0x4006:001 (P710.01)

A SettingDecelerationirdx4006:002 (P710.02)

4 Load loss detection 449

102| Sequence suspendedrom version 03.00)

Satus signal of the "sequencer" function:
TRUE if the sequence is @ntly suspended.
4 Sequencern 504

103| Sequence done(from version 03.00)

Satus signal of the "sequenceflinction:

TRUE if the sequenceasmpleted (finalsegment has been passed
through).

4 Sequencern 504

104/ Local control active

TRUE if lcal keypadcontrol ("LOC")active.Otherwise FALSE.

105| Remate control active

TRUE ifemate control ("REM") viderminals, retwork, etc. active Oth-
erwiseFALSE.

106| Manual tpoint selectionactive

TRUE if manuaktpoint selection("MAN") viakeypad activeOtherwise

FALSE.

A Selectiorof the trigger for the "Activatekeypad ®tpoint" functionin
0x2631:016R400.16)

107| Automaticsetpoint selectionactive

TRUE if automatietpoint selection("AUTO") viaterminals, twork,
etc. active OtherwiseFALSE.

201| Internalvalue (from version 05.00)

202| Internalvalue (from version 05.00)

203| Internalvalue (fromversion 05.00)

204/ Internalvalue (fromversion 05.00)

205| Internalvalue (from version 05.00)

206/ Internalvalue (from version 05.00)

Internalvalues of the manifacturer.

0x2631:002
(P400.02)

226

Functionlist: Run

(Functionlist: Run)

A Settingcan only be chaged if the nverter is inhibi
ted.

A For further possible settingsee paameter
0x2631:001 (P400.01) 532

Assignmat of a trigger to the "Run" function.

Functionl: Sart / stop motor (default setting)

Functionl is activef no furtherstart commands $tart forward/ start
reverse) have beenconneded to triggers, nokeypadcontrol is activeand
no retwork control is active.
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11| Digial input 1 Trigger = TRUEeLmotor rotate forward (CW).

Trigger =FALSE:t8p maor.

Notesto functionl:

A If "Enableriverter" 0x2631:001 (P400.0%)"Corstant TRUE [1]", only

a digtal input is permissible as ¢der for thisfunctionin order that
the mator can bestopped ajain any time.

Exceptionif the "Sife torque off(STO)" sfety functionis available,
both functions'Enable mverter" and "Run'tan be st to "Corstant
TRUE [1]". Thawverter is thencontrolled via theSTO signal uniss no
other start commands $tart-forward/ start-backvard) have beencon-
nededto triggers.

A Thestop method can be seleted in0x2838:003 (P203.03)

A The functionalso sevesto realise an automatistart after switch-on.

4 Startingperformance] 153

Function2: Sart enabléd stop mator

Function2 is activef further start commands lave beenconnededto

triggers, keypadcontrol is activeor network control is active.

Trigger = TRUEt&t commands of the activeontrol souce ae ena

bled.

Trigger = FALSE:t8p maor.

Natesto function2:

A If no sepaate start enable igequired for the applicationthe trigger

"Corstant TRUE [1]" mst be st.

A Thestop method can be seleted in0x2838:003 (P203.03)
0x2631:003 Functionlist: Activatequickstop Assignmat of a trigger for the "Activatequickstop" function.
(P400.03) (Functionlist: Quickstop) Trigger = TRUE: Activatpiickstop.

A Settingcan only be chaged if the nverter is inhibi | Trigger =FALSE: Deactivatpiickstop.
A ted. . . Notes:
For f“”h?r possible settingsee paameter A The "Quiclstop™ functionbrings the maoor to a standstilvithin the
0x2631:001 (P400.01) decelerationtime set in 0x291C (P225.00)
532
0[Not conneded
0x2631:004 Functon list: Reset fault Assignmat of a trigger for the "Reet fault” function.
(P400.04) (Functionlist: Reset fault) Trigger =R [ { 9 @ ¢ wgk)9ActiveSmar isreset (ackrowledged) if the
A For further possible settingsee paameter error conditionis not activeanymore and the eror is resettable.
0x2631:001 (P400.01) 532 Trigger =FALSE: no action.
12| Digital input 2
0x2631:005 Functionlist: ActivateDC laking Assignmat of a trigger for the "ActivateDC lnaking" function.
(P400.05) (Functionlist: DC lvaking) Trigger = TRUE: ActivaigC lbaking
A For further possible settingsee paameter Trigger =FALSE: DeactivaigC baking.
0x2631:001 (P400.0L) 532 CAUTION!
0| Not conneded DC lrakingremains activas long as the tgger is €t to TRUE.

4 DC bakingy] 437
0x2631:010 Functionlist: Jogfoward (CW) Assignmat of a trigger for the "Jogfoward (CW)" function.
(P400.10) (Functionlist: Jogfoward) Trigger = TRUE ek motor rotate forward with preset 5.

A Settingcan only k& chamged if the hverter is inhibi
ted.

A For further possible settingsee paameter
0x2631:001 (P400.01) 532

0| Not conneced

Trigger =FALSE:t8p motor.

CAUTION!
The jog operatiomas a higher priority than the "Run" functical| other
start commands and thé&eypadkey

A If jog operationis activethe mator cannot bestopped with the pevi-
ously mentionedunctions!

A However, jog operatiorcan be nterrupted by the "Quickstop” func
tion.

Notes:

A The peset value 5can be st in 0x2911:005 (P450.05)

A Thestop method can be seleted in0x2838:003 (P203.03)

A If "Jogfoward (CW)" and "Jogeverse (CCW)'"re activatedat the
same timethe mator isstopped using thestop method and jogoper-
ation must be triggered again.

A Jog operatiortannot bestarted automaticallyThe "$art at power-
up" optionin 0x2838:002 (P203.0&pes not applyo jog operation.
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0x2631:01 Functionlist: Jogreverse (CCW) Assignmat of a trigger for the "Jogeverse (CCW)" function.
(P400.11) (Functionlist: Jogreverse) Trigger = TRUE®eLmotor rotate backvard with preset 6.

A Settingcan only be chaged if the nverter is inhibi | Trigger =FALSE:t8p mdor.

ted.
A For further possible settingsee paameter CAUTION!
0x2631:001 (P400.04) 532 The jog operatiotas a higher priority than the "Run" functica| other
0/ Not conneded start commands ad the keypadkey

A If jog operatioris activethe mator cannot bestopped with the pevi-
ously mentionedunctions!

A However, jog operatiorcan be nterrupted by the "Quickstop" func
tion.

Noates:

A The peset value 6can be &t in 0x2911:006 (P4506)

A Thestop method can be seleted in0x2838:003 (P203.03)

A If "Jogfoward (CW)" and "Joggverse (CCW)"ra activatedat the
same timethe mator isstopped using thestop method and jogoper-
ation must be triggered again.

A Jog operatiortannot be started automaticallyThe "$art at power-
up" optionin 0x2838:002 (P203.0&pes not applyo jog operation.

0x2631:012 Functionlist: Activatekeypadcontrol Assignmat of a trigger for the "Activatekeypadcontrol” function.
(P400.12) (Functionlist: Keypadcontrol) Trigger = TRUE: activakeypad ascontrol souce.
A For further possible stings,see paameter Trigger =FALSE: no actiordeactivatekeypad ascontrol souce aain.
0x2631:001 (P400.01) 532
0[Not conneded
0x2631:017 Functionlist: Activate network stpoint Assignmat of a trigger for the "Activatenetwork stpoint" function.
(P400.17) (Functionlist: Setp: Network) Trigger = TRUE: theetwork is usé as stpoint source (if the trgger
A Fromversion 02.01 assigned has the higHesetpoint priority).
A For further possible settingsee paameter Trigger =FALSE: no actiordeactivatefunctionagain.
0x2631:001 (P400.0L) 532
0[Not conneded
116| Network stpoint active (fromversion 02.00) | TRUE if a chae-over to network tpoint isrequested via bit 6 of the

AC drize control word0Ox400B:001 (P592.01pthawise FALSE.

Notes:

A et this selectiorif the network stpoint isto be activatedsia bit 6 of
the AC drie control word.

A TheAC drie control word can be used with @y communicéon pro-
tocol.

4  AC Dne Profile] 248

0x2631:037 Functionlist: Activatenetwork control Assignmat of a trigger for the "Activatenetwork control" function.
(P400.37) (Functionlist: Network control) Trigger = TRUE: Activatetwork control.
A For further possible settingsee paameter Trigger =FALSE: No actidrdeactivatenetwork control again.
0x2631:001 (P400.01)
532
0[Not conneded
114| Network control active (from version 02.00) TRUE if the @twork control isrequested via bit 5 of he AC drie control
word 0x400B:001 (P592.01Qthewise FALSE.

Notes:

A et this selectiorif the network control isto be activatedia bit 5 of
the AC drie control word.

A TheAC drive control word can be used with @y communicatiorpro-
tocol.

4 AC Dne Profile] 248

0x2631:043 Functionlist: Activatefault 1 Assignmat of a trigger for the "Activatefault 1" function.
(P400.43) (Functionlist: Fault 1) Trigger = TRUHTigger userdefinederror 1.
A For further possible settingsee paameter Trigger =FALSE: no action.
0x2631:001 (P400.01) 532 Notes:
0| Not conneded A Afterthe emor is triggered, the mdor is brought to a standstilvith
the quickstop ramp. Thenverter is then disabled.
Assodited eror code:
A 25217| 0x6281- Userdefinedfault 1
0x2631:044 Functionlist: Activatefault 2 Assignmat of a trigger for the "Activatefault 2" function.
(P400.44) (Functionlist: Fault 2) Trigger = TRUHTigger userdefinederror 2.
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A For further possible settingsee paameter
0x2631:001 (P400.01) 532

Trigger =FALSE: no action.
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Parameter Name /valuerange / [default setting] Info
0[Not conneded Notes:

A Afterthe error is triggered, the mdor is brought to a standstilivith

the quickstop ramp. Thenverteris then disabled.

Assoaited eror code:

A 25218| 0x6282- Userdefinedfault 2
0x2634:010 Digtal outputs functionNetWordOUT1- bit 0 Assignmat of a trigger to bit 0 of NetWordOUT1.
(P420.10) (Dig.out.functionNetWordOUT1.00) Trigger =FALSE: bites to 0.

A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634:001 (P420.01) 603
51| Readyfor operation
0x2634:011 Digtal outputs functionNetWordOUT1- bit 1 Assignmat of a trigger to bit 1 of NetWordOUT1.
(P420.11) (Dig.out.functionNetWordOUT1.01) Trigger =FALSE: bites to 0.
A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634:001 (P420.01) 603
0[Not conneded
0x2634:012 Digtal outputs functionNetWordOUT1- bit 2 Assignmat of a trigger to bit 2 of NetWordOUT1.
(P420.12) (Dig.out.functionNetWordOUT1.02) Trigger =FALSE: bites to 0.
A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634:001 (P420.01) 603
52| Operationenabled
0x2634:013 Digtal outputs functionNetWordOUT1- bit 3 Assignmat of a trigger to bit 3 of NetWordOUT1.
(P420.13) (Dig.out.functionNetWordOUT1.03) Trigger =FALSE: bites to 0.
A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634:001 (P420.01) 603
56| Emor active
0x2634:014 Digtal outputs functionNetWordOUT1- bit 4 Assignmat of a trigger to bit4 of NetWordOUT1.
(P420.14) (Dig.out.functionNetWordOUT1.04) Trigger =FALSE: bites to 0.
A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634:001 (P420.01) 603
0[Not conneded
0x2634:015 Digtal outputs functionNetWordOUT1- bit 5 Assignmat of a trigger to bit 5 of NetWordOUT1.
(P420.15) (Dig.out.functionNetWordOUT1.05) Trigger =FALSE: bites to 0.
A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634001 (P420.01) 603
54| Quickstop active
0x2634:016 Digtal outputs functionNetWordOUT1- bit 6 Assignmat of a trigger to bit 6 of NetWordOUT1.
(P420.16) (Dig.out.functionNetWordOUT1.06) Trigger =FALSE: bites to 0.
A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634:001 (P420.01) 603
50| Running
0x2634:017 Digtal outputs functionNetWordOUT1- bit 7 Assignmat of a trigger to bit 7 of NetWordOUT1.
(P420.17) (Dig.out.functionNetWordOUT1.07) Trigger =FALSE: bitet to 0.
A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634:001 (P420.01) 603
58| Devicewarning active
0x2634018 Digtal outputs functionNetWordOUT1- bit 8 Assignmat of a trigger to bit 8 of NetWordOUT1.
(P420.18) (Dig.out.functionNetWordOUT1.08) Trigger =FALSE: bites to 0.
A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634:001 (P420.01) 603
0| Not conneded
0x2634:019 Digtal outputs functionNetWordOUT1- bit 9 Assignmeat of a trigger to bit 9of NetWordOUT1.
(P420.19) (Dig.out.functionNetWordOUT1.09) Trigger =FALSE: bites to 0.
A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634:001 (P420.01) 603
0| Not conneded
0x2634:020 Digtal outputs functionNetWordOUT1- bit 10 Assignmat of a trigger to bit 10 of NetWordOUT1.
(P420.20) (Dig.out.functionNetWordOUT1.10) Trigger =FALSE: bites to 0.

A For further possible settingsee paameter
0x2634:@1 (P420.01)] 603

72| Setpoint speedreached

Trigger = TRUE: biesto 1.
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Parameter Name /valuerange / [default setting] Info
0x2634:021 Digtal outputs functionNetWordOUT1- bit 11 Assignmat of a trigger to bit 11 of NetWordOUT1.
(P420.21) (Dig.out.functionNetWordOUT1.11) Trigger =FALSE: bites to O.
A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634:001 (P420.01) 603
78| Current limit reached
0x2634:022 Digtal outputs functionNetWordOUT1- bit 12 Assignmat of a trigger to bit 12 of NetWordOUT1.
(P420.22) (Dig.out.functionNetWordOUT1.12) Trigger =FALSE: bites to O.
A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634:001 (P420.01) 603
71|Actualspeed =0
0x2634:023 Digtal outputs functionNetWordOUT1- bit 13 Assignmat of a trigger to bit 13 of NetWordOUT1.
(P420.23) (Dig.out.functionNetWordOUT1.13) Trigger =FALSEDbit st to 0.
A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634:001 (P420.01) 603
69| Rotationaldirection reversed
0x2634:024 Digtal outputs functionNetWordOUT1- bit 14 Assignmat of a trigger to bit 14 of NtWordOUT1.
(P420.24) (Dig.out.functionNetWordOUT1.14) Trigger =FALSE: bites to 0.
A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634:001 (P420.01) 603
115| Release holding bake
0x2634:025 Digtal outputs functionNetWordOUT1- bit 15 Assignmat of a trigger to bit 15 of NtWordOUT1.
(P420.25) (Dig.out.functionNetWordOUT1.15) Trigger =FALSE: bites to 0.
A For further possible settingsee paameter Trigger = TRUE: biesto 1.
0x2634:001 (P420.01) 603
55| Sfe torque off (STO) active
0x2860:001 Frequencycontrol: Default stpoint souce Selectiorof the standad stpoint sourcefor operatingmode "MS:
(P201.01) (Stnd. stpoints: Feq. ®tp. gc.) Velocity mode".

A The seleted standad stpoint source is avays activein the opeat-
ing mode0x6060 (P301.063 "MS:Velocity mode [2]" when no st-
point charge-over to another &tpoint source viacorrespondingtrig-
gers/functionds active.

4  Setpoint charge-over] 546
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1/ Keypad The ®tpoint is specifiedocally by the keypad.
A Default setting:0x2601:001 (P202.01)
A use thet and { navigationkeysto charge thekeypad €tpoint
(also during runningperation).
2|Analog input 1 The ®tpoint is definedas analog signal via the analog input 1.

4 Analoginputl 597

w

Analog input 2

The stpoint is definedas analog signal via the analog input 2.
4 Analoginput 601

»

HTL input (from version 04.00)

The digial inputs DI3 and Dléan ke configuredas HTL inputo use an
HTL enoder as stpoint encoder or definethe stpoint as areference
frequency ("pulserain”).

4 HTL inputetpoint souce] 565

[¢)]

Network

The stpoint is definedas pocess dta object via the atwork.
4 Configuringhe retwork] 226

11| Fequency peset 1

12| Fequency peset 2

13| Requency peset 3

14| Fequency peset 4

15| Fequency peset 5

16| Frequency peset 6

17| Fequency peset 7

18| Fequency peset 8

19| Fequency peset 9

20| Fequency peset 10

21| Fequency peset 11

For the stpoint selection preset valuescan be paameterised and selec
ted.
4 Setpoint source of peset setpoints 1 554
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Parameter Name /valuerange / [default setting] Info
22| Hequency peset 12
23| Fequency peset 13
24| Hequency peset 14
25| Fequency peset 15
31| Segmaet preset 1 (from version 03.00) For the stpoint selectionthe segmeat presets paameterisedfor the
32| Segmet preset 2 (from version 03.00) Asl-quzr(]q(;(:’n(i:;cnzr:fn be seleted aswell.
33| Segmaet preset 3 (from version 03.00)
34| Segmet preset 4 (from version 03.00)
35|Segmet preset 5 (from version 03.00)
36| Segmet preset 6 (from version 03.00)
37|Segmet preset 7 (from version 03.00)
38| Segmaet preset 8 (from version 03.00)
50| Motor potentiometer The stpoint is generated by the "maor potentiometer"function. This
functioncan be used as an alternatigetpoint control which iscontrol-
led via tvo signals: "MOPeipoint up" and "MOP etpoint down".
4 Motor potentiometersetpoint souce (MOP) 559
201| Internalvalue (from version 05.00) Internalvalues of the manfacturer.
202| Internalvalue (from version 05.00)
203| Internalvalue (from version 05.00)
204/ Internalvalue (from version 0500)
205/ Internalvalue (from version 05.00)
206/ Internalvalue (from version 05.00)
0x2860:002 PIDcontrol: Default stpoint souce Selectiorof the standard setpoint sourcefor thereferencevalue of he
(P201.02) (Stnd. stpoints: PID etp. sc.) PIDcontrol.

A The seleted standad stpoint source is alvays activewith an activa
ted PIDcontrol when no stpoint charge-over to another gtpoint
source viacorresponding triggers/functionis active.

1 Keypad The ®tpoint is specifiedocally by the keypad.
A Default setting:0x2601:002 (P202.02)
A Usethe 1 and J’ navigationkeysto charge thekeypad €tpoint
(also during runningperation).
2|Analog input 1 The ®tpoint is definedas analog signal via the analog input 1.

4 Analoginputl 597

w

Analog input 2

The stpoint is definedas analog signal via the analog input 2.
4 Analoginput eo1

»

HTL input (from version 04.00)

The digial inputs DI3 and Dléan beconfiguredas HTL inputo use an
HTL enoder as stpoint encoder or defne the stpoint as areference
frequency ("pulserain”).

4 HTL inputetpoint souce] 565

5| Network The stpoint is definedas pocess dta object via the atwork.
4 Configuringhe network] 226
11|PID peset 1 For the stpoint selection preset valuescan be paameterised and selec
12/PID peset 2 ted. .
4 Setpoint souce of peset setpoints] 554
13| PID peset 3
14| PID peset 4
15| PID peset 5
16| PID peset 6
17|PID peset 7
18| PID peset 8
31|Segmet preset 1 (from version 0300) For the stpoint selectionthe segmat presets paameterisedfor the

32

Segmet preset 2

(from version 03.00)

33

Segmet preset 3

(from version 03.00)

34

Segmet preset 4

(from version 03.00)
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Parameter

Name /valuerange / [default setting]

Info

35

Segmet preset 5 (from version 03.00)

36

Segmet preset 6 (from version 03.00)

37

Segmet preset 7 (from version 03.00)

38

Segmet preset 8 (from version 03.00)

50

Motor potentiometer

The stpoint is generated by the "nmotor potentiometer"function. This
functioncan be used as an alternatigetpoint control which iscontrol-
led via tvo signals: "MOPetpoint up" and "MOP &tpoint down".

4 Motor potentiometersetpoint souce (MOP) 559

201| Internalvalue (from version 05.00) Internalvalues of the manfacturer.
202| Internalvalue (from version 05.00)
203| Internalvalue (fromversion 05.00)
204/ Internalvalue (fromversion 0500)
205/ Internalvalue (from version 05.00)
206/ Internalvalue (from version 05.00)
0x4008:001 Process inputvords: NetWordIN1 Mappable dtaword for flexiblecontrol of the nverter via retwork.
(P590.01) (NetWordINx: NetWordIN1)
0x0000 ...(0x000qQ ... OXFFFF
Bit 0| Mapping bit 0 Assignmat of the function:0x400E:001 (P505.01)
Bit 1| Mapping bit 1 Assignmat of the function:0x400E:002 (P505.02)
Bit 2| Mapping bit 2 Assignmat of the function:0x400E:003 (P505.03)
Bit 3| Mapping bit 3 Assigiment of the function:0x400E:004 (P505.04)
Bit 4| Mapping bit 4 Assignmat of the function:0x400E:005 (P505.05)
Bit 5| Mapping bit 5 Assignmat of the function:0x400E:006 (P505.06)
Bit 6| Mapping bit 6 Assignmat of the function:0x400E:007 (P505.07)
Bit 7| Mapping bit 7 Assignmat of the function:0x400E:008 (P505.08)
Bit 8| Mapping bit 8 Assignmat of the function:0x400E:009 (P505.09)
Bit 9| Mapping bit 9 Assignmat of the function:0x400E:010 (P505.10)

Bit 10| Mapping bit 10 Assignmat of the function: 0x400E:011 (P505.11)

Bit 11| Mapping bit 11 Assignmat of the function:0x400E:012 (P505.12)

Bit 12| Mapping bit 12 Assignmat of the function:0x400E:013 (P505.13)
Alternatively this mapping bitan be usedor controlling the digial out-
puts.

Assignmat of the digtal outputs:

A Relay: 0x2634:001 (P420.01)selection[30]

A Digtal output 1:0x2634:002 (P420.02)%election[30]

A Digtal output 2:0x2634:003 (P420.08)election[30]

Note!

Do not assign the mapping b afunctionand a digial outputat the
same time A double assignnre cancause an ungedidable drive
behaviour!

Bit 13| Mapping bit 13 Assignmat of the function:0x400E:014 (P505.14)
Alternatively this mapping bitan be usedor controlling the digial out-
puts.

Assignmat of the digtal outputs:
A Relay: 0x2634:001 (P420.01selection[31]
A Digtal output 1:0x2634:002 (P420.02)%election[31]
A Digtal output 2:0x2634:003 (P420.08)election[31]
Note!
Do not assign the mapping b afunctionanda digtal outputat the
same time A double assignnre cancause an ungedidable drive
behaviour!
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Parameter

Name /valuerange / [default setting]

Info

Bit 14

Mapping bit 14

Assignmat of the function:0x400E:015 (P505.15)
Alternatively this mapping bitan be usedor controlling the digial ou-
puts.

Assignmat of the digtal outputs:

A Relay: 0x2634:001 (P420.01)5election[32]

A Digtal output 1:0x2634:002 (P420.02)election[32]

A Digtal output 2:0x2634:003 (P420.03)selection[32]

Note!

Do not assign the mapping b afunctionand adigital outputat the
same time A double assignnre cancause an ungedidable drive
behaviour!

Bit 15

Mapping bit 15

Assignmat of the function:0x400E:016 (P505.16)
Alternatively this mapping bitan be usedor controlling the digial ou-
puts.

Assignment of the digtal outputs:

A Relay: 0x2634:001 (P420.01)5election[33]

A Digtal output 1:0x2634:002 (P420.02)election[33]

A Digtal output 2:0x2634:003 (P420.08)selection[33]

Note!

Do not assign the mapping b afunctionand a dgital outputat the
same time A double assignnre cancause an ungedidable drive
behaviour!

0x400A:001
(P591.01)

Process
(NetWor
A Read

outputvords: NetWordOUT1
dOUTX: NetWordOUT1)
only

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.

Bit 0

Mapping bit 0

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:010 (P420.10)

Bit 1

Mapping bit 1

Mappable dtaword for the output ofstatus messges of he nverter
via retwork.
Assignmat of the status messge: 0x2634:011 (P420.11)

Bit 2

Mapping bit 2

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:012 (P420.12)

Bit 3

Mapping lit 3

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:013 (P420.13)

Bit 4

Mapping bit 4

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:014 (P420.14)

Bit5

Mapping bit 5

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:015 (P420.15)

Bit 6

Mapping bit 6

Mappable dtaword for the oufput of status messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:016 (P420.16)

Bit 7

Mapping bit 7

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:011P420.17)

Bit 8

Mapping bit 8

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:018 (P420.18)

Bit 9

Mapping bit 9

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:019 (P420.19)

Bit 10

Mapping bit 10

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:020 (P420.20)

Bit 11

Mapping bit 11

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:021 (P420.21)

Bit 12

Mapping bit 12

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:022 (P420.22)

Bit 13

Mapping bit 13

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:023 (P420.23)
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Parameter Name /valuerange / [default setting] Info
Bit 14| Mapping bit 14 Mappable dtaword for the autput of status messges of the mverter
via retwork.

Assignmat of the status messge: 0x2634:024 (P420.24)

Bit 15| Mapping bit 15 Mappable dtaword for the output ofstatus messges of the mverter
via retwork.

Assignmat of the status messge: 0x2634025 (P420.25)
0x400A:002 Process outputvords: NetWordOUT2 Mappable dtaword for the output of messges of the "Sequencer”
(P591.02) (NetWordOUTx: NetWordOUT2) functionvia retwork.

A Rs_ad only - - Configuratiorof the messges:
Bit 0 Mapping bit 0 A 0x4026:008 NetWordOUT valuefor sequencer segnme 1
Bit 1| Mapping bit 1 A 0x4027:008 NetWordOUT 2valuefor sequencer segnmé 2
Bit 2/ Maooing bit 2 A 0x4028:008 NetWordOUT valuefor sequencer segnm 3
! apping bl A 0x4029:008 NetWordOUT valuefor sequencer segnme 4
Bit 3| Mapping bit 3 A 0x402A:008NetWordOUT dvaluefor sequencer segnme 5
: ; : A 0x402B:008NetWordOUT 2valuefor sequencer segnm 6
Bit 4|M bit 4
? app?ng I A 0x402C:008NetWordOUT 2aluefor sequencer segnme 7
Bit 5| Mapping bit 5 A 0x402D:008NetWordOUTvaluefor sequencer segnme 8
Bit 6| Mapping bit 6 A 0x402E:008NetWordOUT valuefor finalsegment
Bit 7| Mapping bit 7
Bit 8| Mapping bit 8
Bit 9| Mapping bit 9
Bit 10| Mapping bit 10
Bit 11| Mapping bit 11
Bit 12| Mapping bit 12
Bit 13| Mapping bit 13
Bit 14| Mapping bit 14
Bit 15| Mapping bit 15
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9.2. Predefined process data words

Process data are exchanged via cyclic data exchange between the network master and the
inverter.

Details
For the cyclic data exchaegthe inverter is provided with 24 network registers.
w 12 network registers are provided as input registers for data words from the network

master to the inverter.

w 12 network registers are provided as output registers for data words from the inverter
to the network master.

w Each network register is provided with a corresponding code that defines which
parameters (or other data codes) are mapped to the network register.

w The input and output registers are divided into three blocks (A, B, C) in each case,
featuring 4 successive data words, respectively:

Network register

Input register Output register

Network IN A0 Network OUT AO
Network IN Al Network OUT Al
Network IN A2 Network OUT A2
Network IN A3 Network OUT A3

Network IN BO
Network IN B1
Network IN B2
Network IN B3

Network OUT BO
Network OUT B1
Network OUT B2
Network OUT B3

Network IN CO
Network IN C1
Network IN C2
Network IN C3

Network OUT CO
Network OUT C1
Network OUT C2
Network OUT C3

The terms "input" and "output” refer to the point of view of thevierter:

w Input data are transmitted by the network master and received by the inverter.
w Output data are transmitted by the inverter and received by the network master.

The exact assignment of the network registers and the number of data words tha
be transmitted cyclically varies acating to the network/communicon protocol.
You can find some detailed information in the documentation for the respective
communication protocol.

Data mapping

For establishing a simple network connection, the invepievides predefined control

and status words for device profile CiA 402, AC drive profile as well as in LECOM format.
By means of data mapping to a network register, each of these words can be transferred
as process date via network. Additionally, furtmeappable data words are provided to
individually control the inverter. The mappable data words are described in detail in the
following subchapters.

Data mapping cannot be applied to all parameters. The mappable parameters are
marked correspondingly ithe parameter attribute list.
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9.2.1. Device profile CiA 402

For control via device profile CiA 402, the parameters listed in the following can be
mapped to network register.

Details
w The mapping entry for the CiA 402 control word is 0x60400010.

w The mapping enyr for the CiA 402 status word is 0x60410010.

w General information about the process of data mapping can be found in the chapter of
the same name for the corresponding network.

w For further CiA 402 parameters, see chapteevie profile CiA 402] 420

Parameter Name /valuerange / [default setting] Info
0x6040 CiA: Cotrolword Mappable CiA 402ontrol word with bit assignmet accordingto device
0...0] ... 65535 profile CiA 402.
Bit O| Switch on 1 =switch-on
Bit 1| Enablevoltage 1 = DC bus:diablishreadinesdor operation
Bit 2| Quickstop 0 = activatequickstop
Bit 3| Enable operation 1 = enable operation
Bit 4| Operationmode specific Bits ae not suppoted.

Bit 5| Operationmode specific

Bit 6| Operationmode specific

Bit 7| Fault reset 0-1 edye =reset error
Bit 8/ Halt (from version 04.00) 1 =stop maor (ramping @wn to frequency setpoint 0 Hz)
Bit 9| Operationmode specific Operatingmode dependat
Bit 14| Releaseholding lrake 1 =releasing holding fake manually
CAUTION!

A The manually tggered "Release holding fake" command has a déct
impact on the Release holding fake [115]" trigger. Thus, the holdir
brake can be manuallyeleased if the pwer sectionis switched off.

A Theresponsibilityfor a manuatelease of the holdingrake has the
external trigger soucefor the "Release holding take" command.

4 Holding ake control] 472

0x6041 CiA: Stusword Mappable CiA 40&tatus word with bit assignmet accordingto device
(P780.00) (CiA: &tusword) profile CiA 402.
A Read only ,

Bit 0| Readyto switch on M verBalyko start

Bit 1| Switched on M drive switchedon

Bit 2| Operationenabled M 2 Léf@awledi A 2 v

Bit 3| Fault m fault or rouble active

Bit 4| oltage enabled M Sréadyfordageration

Bit 5| Quickstop n dfopzactivg

Bit 6/ Switch on disabled M 2 Lishikidedi A 2 v

Bit 7| Warning M warning active

Bit 8| RPDOs deactivated M  yclic BDOséve been deactivated.

Bit 9| Remate M nvertér can receive commands via etwork.

A Bitis not &t in the operatingnode 0x6060 (P301.06) "MS:Velocity
mode F2]".
i KS | Gindbe windwl2 3 A G A 2y
Bit 11/ Internal limit active nternal limitationof a tpoint active.
Bit 14| Holding bake released K 2akeleless@ o

Bit 15| Safe torque off(STO) not active n  SIO active
M STOnot active

Bit 10| Target reached

=2 =2
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9.2.2. AC Drive Profile

For control via AC drive profile, the parameters listed in the following can be mapped to
network registers.

Details

w The mapping entry for the AC Drive control word is 0x400B0110.
w The mapping entry for the AC Drive statusravs 0x400C0110.

w Detailed information on the data mapping can be found in the chapter of the
corresponding network.

AC drive control word

The AC Drive control wofik400B:001 (P592.0Wjll only be processed if the network
control in0x2631:037 (P400.3Mas been activated and the network is also active as
control source4 Control source changever] 488

w Moreover, some bits ithe AC drive control word are ignored if the bit 5 ("Activate
network control") is not set. For details see the parameter descriptio®%d00B:001
(P592.01)

w The following logic applies to bit 0 "Run forward (CW)" and BRun reverse (CCW)™":

Bit 0 Bit 1 Action
"Run forward (CW)" "Run reverse (CCW)"
0 0 Stopping with stop method set Bx2838:003 (P203.03)
nem 06SR3ISO 0 Run forward (CW)
0 naem 6 SR3S 0| Runreverse (CCW)
nem 6SR3ISO nem 0SR3S 0| Noaction/ last action is continued to be executed.
1 1
1 0
0 1
mgn o06SR3ASO 1 Run reverse (CCW)
1 m¢n 6 S R3S 0|Runforward (CW)

For further details on the singldtb, see the following parameter descriptions:

Parameter Name /valuerange / [default setting] Info
0x400B:001 Process input dta: AC Dnve control word Mappablecontrol word with bit assignmaet in compliance withBher-
(P592.01) (Process dta IN:ACcontrol word) Neli k LAC drire profile.
0x0000 ...(x000q ... OXFFFF
Bit 0| Runforward (CW) Bits ae onlyevaluated if bit 5 = "1".
Bit 1| Runreverse (CCW) For the exact logic, see the alve truth table.

Bit 2| Reset error (0-1 edge)

Bit 5| Activat network control If bit 5 ="1" and)x2631:037 (P400.3%) "Network control active[114]":
All bits of theAC drie control word are evaluated.

If bit 5 ="0" 0r0x2631:037 (P400.3%) "Notconneded [0]":

A Bit0, 1, 12, 13, 14, 15 of th drie control word are notevaluated
(ignared).

A Activecontrol souce is the "Rixible 1/Oconfiguration”.
4 Catrol souce chage-over] 526

Bit 6| Activatenetwork stpoint 0 = thestandad setpoint source seleted in0x2860:001 (P201.019
used.
1 = retwork stpoint is used.
Bit 12| Disablenverter Bits ae onlyevaluated if bit 5 = "1".

Bit 13| Activatequickstop
Bit 14| DeactivateP1Dcontrolling
Bit 15| ActivateDC Inaking
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Parameter Name /valuerange / [default setting] Info
0x400C:001 Process output dta: AC Dive status word Mappablestatus word with bit assignmet in compliance with
(P593.01) (Process dta OU: ACstatus word) BherNeli k LAC drie profile.
A Read only
Bit O| Fault/Trip active
Bit 1| Warning active
Bit 2| Runningforward
Bit 3| Runningeverse
Bit 4| Ready
Bit 5| Network control active
Bit 6| Network stpoint active
Bit 7| At Reference
Bit 8| Profile-Statebit O The drie status iscoded asfollows:
Bit 9| Profile-Statebit 1 o: Manufactu'rer_spe_zmﬁc(rgsaved)
1: Sartup (Drive initialisation)
Bit 10| Profile-Statebit 2 2: Not_Ready (Mains/oltage switched off)
Bit 11| Profile Statebit 3 3: Ready (Maln_S/OItage S\/\_/ltched on)
4: Enabled (Dve hasreceived runcommand)
5: Sopping (Dne hasreceved stop command and istopped)
6: Fault_Sop (Drive isstopped dueto afault)
7: Faulted (Faults have occured)
Bit 12| Processcontroller active
Bit 13| Torque mode active
Bit 14| Curent limit reached
Bit 15| DC baking active
0x6402 Motor type AC mdor type

A From version 02.00

3| PMsynchronous

7| Squirel cage induction

A Motor Data Object (0x28)instance attribute3
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9.2.3. Further process data

The parameters listed in the following can also be mapped to network registers, in order
to transmit control and status information as well as setpoints and actual values as

process data.

Details

w The following parameters are always available irrespectitb@network option.

w The use of these parameters for the transmission of process data is optional. It is also
possible to only use a part of the parameters. For the transmission of the frequency
setpoint and actual value, for instance, several parametetis a different resolution

can be selected.

w Via the parameters, at the same time the general network activity can be diagnosed.

NetWordIN1 ... NetWordlII$

These four mappable data words are provided to individually control the inverter:

Data word Parameter Intended use
NetWordIN1 0x4008:001 (P590.01) For implementingan individuakontrol word format.
4 Geneal retwork settingg 227
NetWordIN2 0x4008:002 (P590.02) For controlling the digtial outputs via etwork.
4 Configurationof digtal outputs] 603
NetWordIN3 0x4008:003 (P590.03) For controlling the analog outputs viaetwork.
NetWordIN4 0x4008:004 (P590.04) 4 Configurationof analog outputy 617
NetWordIN5 0x4008:005 (P550.05) For definingan additivevoltage impression via atwork.
4 Additivevoltage impression] 502

NetWordOUT1 and NetWordOUT2

These two mappable data words are provided to output status messages to the network

master:

Data word Parameter Intended use

NetWordOUT1 0x400A:001 (P591.01) For implementingan individuaktatus word format.
4 NetWordOUTIstausword] 609

NetWordOUT2 0x400A:002 (P591.02) For the output of messges of the "sequencer” function.
4 Segmet configuration] 506
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The following describes all further process data.

Parameter

Name /valuerange / [default setting]

Info

0x4008:001
(P590.01)

Process inputvords: NetWordIN1
(NetWordINx: NetWordIN1)
0x0000 ...(0x000Q ... OXFFFF

Mappable dtaword for flexiblecontrol of the nverter via retwork.

Bit 0| Mapping bit 0

Assignmat of the function:0x400E:001 (P505.01)

Bit 1| Mapping bit 1

Assignmat of the function:0x400E:002 (P505.02)

Bit 2| Mapping bit 2

Assignmat of the function:0x400E:003 (P505.03)

Bit 3| Mapping bit 3

Assignmat of the function:0x400E:004 (P505.04)

Bit 4| Mapping bit 4

Assignmat of the function: 0x400E:005 (P505.05)

Bit 5| Mapping bit 5

Assignmat of the function:0x400E:006 (P505.06)

Bit 6| Mapping bit 6

Assignmat of the function:0x400E:007 (P505.07)

Bit 7| Mapping bit 7

Assignmat of the function:0x400E:008 (P505.08)

Bit 8| Mappingbit 8

Assignmat of the function:0x400E:009 (P505.09)

Bit 9| Mapping bit 9

Assignmat of the function:0x400E:010 (P505.10)

Bit 10| Mapping bit 10

Assignmat of the function:0x400E:011 (P505.11)

Bit 11| Mapping bit 11

Assignmat of the function:0x4ME:012 (P505.12)

Bit 12| Mapping bit 12

Assignmat of the function:0x400E:013 (P505.13)
Alternatively this mapping bitan be usedor controlling the digial out-
puts.

Assignmat of the digtal outputs:

A Relay: 0x2634:001 (P420.01)5election[30]

A Digtal output 1:0x2634:002 (P420.02)election[30]

A Digtal output 2:0x2634:003 (P420.038)selection[30]

Note!

Do not assign the mapping b afunctionand a didial outputat the
same time A double assignnre cancause an ungedidable dive
behaviour!

Bit 13| Mapping bit 13

Assignmat of the function:0x400E:014 (P505.14)
Alternatively this mapping bitan be usedor controlling the digial out-
puts.

Assignmat of the digtal outputs:

A Relay: 0x2634:001 (P420.01)selection[31]

A Digtal output 1:0x2634:002 (P420.02)%election[31]

A Digtal output 2:0x2634:003 (P420.08)election[31]

Note!

Do not assign the mapping b afunctionand a digial outputat the
same time A double assignnre cancause an ungedidable drive
behaviour!

Bit 14| Mapping bit 14

Assignmat of the function:0x400E:015 (P505.15)
Alternatively this mapping bitan be usedor controlling the digial out-
puts.

Assignmat of the digtal outputs:

A Relay: 0x2634:001 (P420.01selection[32]

A Digital output 1:0x2634:002 (P420.02)%election[32]

A Digtal output 2:0x2634:003 (P420.08)election[32]

Note!

Do not assign the mapping b afunctionand a didial outputat the
same time A double assignnre cancause an ungedidable drive
behaviour!

Bit 15| Mapping bit 15

Assignmat of the function:0x400E:016 (P505.16)
Alternatively this mapping bitan be usedor controlling the digial out-
puts.

Assignmat of the digtal outputs:

A Relay: 0x2634:001 (P420.01selection[33]

A Digtal output 1:0x2634:002 (P420.02)%election[33]

A Digtal output 2:0x2634:003 (P420.08)election[33]

Note!

Do not assign the mapping b afunctionand a didial outputat the
same time A double assignnre cancause an ungedidable drive
behaviour!
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Parameter Name /valuerange / [default setting]

Info

0x4008:002 Process inputvords: NetWordIN2
(P590.02) (NetWordINx: NetWordIN2)
0x0000 ...(0x000Q ... OXFFFF

Bit 0| Mapping bit 0

Bit 1| Mapping bit 1

Bit 2| Mapping bit 2

Bit 3| Mapping bt 3

Bit 4| Mapping bit 4

Bit 5| Mapping bit 5

Bit 6| Mapping bit 6

Bit 7| Mapping bit 7

Bit 8| Mapping bit 8

Bit 9| Mapping bit 9

Bit 10| Mapping bit 10

Bit 11| Mapping bit 11

Bit 12| Mapping bit 12

Bit 13| Mapping bit 13

Bit 14| Mapping bit 14

Bit 15| Mapping bit 15

Mappable dtaword for optionalcontrol of the digial outputs via Bt-
work.

Assignmat of the digtal outputs:

A Relay: 0x2634:001 (P20.01)/ selection[34] ... [49]

A Digtal output 1:0x2634:002 (P420.02selection[34] ... [49]
A Digtal output 2:0x2634:003 (P420.08)selection[34] ... [49]

0x4008:003 Process inputvords: NetWordIN3
(P590.03) (NetWordINx: NetWordIN3)
0.0...p.0 ... 100.0 %

Mappable dtaword for optionalcontrol of an analog output viaat-
work.

Assignmat of the analog outputs:
A Analog output 10x2639:002 (P440.02)"NetWordIN3 [20]"
A Analog output 20x263A:002 (P441.02)"NetWordIN3 [20]"

0x4008:004 Process inputvords: NetWordIN4
(P590.04) (NetWordINx: NetWordIN4)
0.0...p.0] ... 100.0 %

Mappable @taword for optionalcontrol of an analog output viaat-
work.

Assignmat of the analog outputs:
A Analog output 10x2639:002 (P440.02)"NetWordIN4 [21]"
A Analog output 20x263A:002 (P441.02)"NetWordIN4 [21]"

0x4008:005 Process inputvords: NetWordIN5
(P550.05) (NetWordINx: NetWordIN5)
-100.0 ...0.0] ... 100.0 %

Mappable dtaword for optionallyspecfying an additiveroltage st-
point via retwork.

A mn n zatedvoltage 0x2C01:007 (P320.07)

A Thisvalue is used if "Btwork [3]" is seleted in0x2B13:002

0x4007:001 Process outputvords: NetWordOUT1
(P591.01) (NetWordOUTX: NetWordOUT1)
A Read only

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.

Bit 0| Mapping bit 0

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:010 (P420.10)

Bit 1| Mapping bit 1

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:011 (P420.11)

Bit 2| Mapping bit 2

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:012 (P420.12)

Bit 3| Mapping bit 3

Mappable @taword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:013 (P420.13)

Bit 4| Mapping bit 4

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:014 (P420.14)

Bit 5| Mapping bit 5

Mappable @taword for the output d status messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:015 (P420.15)

Bit 6| Mapping bit 6

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:016 (P4206)

Bit 7| Mapping bit 7

Mappable @taword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:017 (P420.17)
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Parameter Name /valuerange / [default setting] Info
Bit 8| Mapping bit 8 Mappable dtaword for the output ofstatus messges of the mverter
via retwork.

Assignmat of the status messge: 0x2634:018 (P420.18)

Bit 9| Mapping bit 9 Mappable dtaword for the output ofstatus messges of the mverter
via retwork.

Assignmat of the status messge: 0x2634:019 (P420.19)

Bit 10| Mapping bit 10 Mappale data word for the output ofstatus messges of the nverter
via retwork.

Assignmat of the status messge: 0x2634:020 (P420.20)

Bit 11| Mapping bit 11 Mappable dtaword for the output ofstatus messges of the mverter
via retwork.

Assignmat of the status messge: 0x2634:021 (P420.21)

Bit 12| Mapping bit 12 Mappable dtaword for the output ofstatus messges of the mverter
via retwork.

Assignmat of the status messge: 0x2634:022 (P420.22)

Bit 13| Mapping bit 13 Mappable dtaword for the output d status messges of the mverter
via retwork.

Assignmat of the status messge: 0x2634:023 (P420.23)

Bit 14| Mapping bit 14 Mappable @taword for the output ofstatus messges of the nverter
via retwork.

Assignmat of the status messge: 0x2634:024 (P20.24)

Bit 15| Mapping bit 15 Mappable dtaword for the output ofstatus messges of the mverter
via retwork.

Assignmat of the status messge: 0x2634:025 (P420.25)
0x400A:002 Process outputvords: NetWordOUT2 Mappable dtaword for the output of messges of the "Sequencer”
(P591.02) (NetWordOUTX: NetWordOUT?2) functionvia retwork.

A Re_ad only - - Configuratiorof the messges:
Bit 0 Mapping bit 0 A 0x4026:008 NetWordOUT valuefor sequencer segnme 1
Bit 1) Mapping bit 1 A 0x4027:008 NetWordOUT 2valuefor sequencer segnmé 2
Bit 2| Mapping bit 2 A 0x4028:008 NetWordOUT valuefor sequencer segnme 3
A 0x4029:008 NetWordOUT valuefor sequencer segnm 4
Bit 3| Mapping bit 3 A 0x402A:008NetWordOUT 2valuefor sequencer segnme 5
Bit 4 Mapping bit 4 A 0x402B:008NetWordOUT d/aluefor sequencer segnme: 6
A 0x402C:008NetWordOUT valuefor sequener segmet 7

Bit 5| Mapping bit5 A 0x402D:008NetWordOUT 2valuefor sequencer segnmé 8
Bit 6 Mapping bit 6 A 0x402E:008NetWordOUT valuefor finalsegmaent
Bit 7| Mapping bit 7
Bit 8 Mapping bit 8
Bit 9| Mapping bit 9

Bit 10| Mapping bit 10

Bit 11| Mapping bit 11

Bit 12| Mapping bit 12

Bit 13| Mapping bit 13

Bit 14| Mapping bit 14

Bit 15| Mapping bit 15

0x400B:003 Process input dta: Network stpoint frequency (0.1) | Mappable paameter for speciying the fequency stpoint in [0.1 Hz] vig
(P592.03) (Process dta IN: Mt.freg. 0.1) network.
0.0...D.Q) ... 599.0 Hz A The specificatiois made without sign (irresptive of the rotating
direction).

A The rotatingdirectionis specifiedria thecontrol word.

AB YLX SY npec npdc |1
0x400B:004 Process input dta: Network setpoint speed Mappable paameter for speciying the &tpoint as speed in [rpm] via
(P592.04) (Process dta IN: Nt.setp. speed) network.

0... 0] ... 50000 rpm A The specificatiois made without sign (irrespectivé the rotating
direction).

A The rotatingdirectionis specifiedria thecontrol word.

ABK YLX SY npc npc NLIY
0x400B:005 Process input dta: Network tpoint frequency (0.01| Mappable paameter for speciying the fequency stpoint in [0.01 Hz]
(P59205) (Process dta IN: Mt.freq. 0.01) via retwork.

0.00 ... .0q ... 599.00 Hz

A The specificatiois made without sign (irrespéee of the rotating
direction).
A The rotatingdirectionis specifiedvia thecontrol word.

ABaYLd SY npec nopc |1
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Parameter Name /valuerange / [default setting] Info
0x400B:009 Process input dta: Torque aling Salingfactor for torque ®tpoint 0x400B:008 (P592.08phd actuator-
(P592.09) (Process dta IN:Torque <aling) quevalue0x400C:007 (P593.0vig retwork.
-128 ... 0] ... 127 A With the settingd, no salingtakes place.
A From version 02.00
0x400B:012 Process input dta: Network stpoint frequency Mappable paameter for speciying the fequency stpoint in [0.02 Hz]
(P592.12) [0.02HZ] via retwork.
(Process dta IN: NetSetfreq0.02Hz) A The specificatiois made without sign (irrespectiv# the rotating
-29950 ... Q] ... 29950 Hz direction).
A From version 04.00 A The rotatingdirectionis specifiediia thecontrol word.

ABd YLX S&aY pn M I T3 mnn H o
0x400B:013 Process input dta: Network frequency stpoint Mappable paameter for speciying the fequency stpoint via retwork.
(P592.13) [+/-16384] Apmcoyn axgnurm fequéncy@2916 (P211.00)

(Process dta IN: N.FgSet+/-16384)
-32768 ...Q] ... 32767
A From version 05.00
0x400C:003 Process output dta: Fequency (0.1) Mappable paameter for the output of the actualrequencyvalue in
(P593.03) (Process dta OU: Frequency (0.1)) [0.1 Hz] vianetwork.
A Read only: x.x Hz A The output is effecteavithout sign (irrespectivef the rotatingdirec
tion).

A The rotatingdirectionis specifiedvia thestatus word.

ABK YLX SY npec npoc |1
0x400C:004 Process output dta: Mator speed Mappable paameter for the output of the actualalue as speed in [rpn
(P593.04) (Process dta OU: Motor speed) via retwork.

A Read only: x rpm A The output is effecteavithout sign (irrespectivef the rotatingdirec
tion).

A The rotatingdirectionis specifiedvia thestatus word.

ABl YLX SY npec npc NLIY
0x400C:005 Process output dta: Drie status Mappablestatus word (Modbus LgacyRegster 2003).

(P593.05) (Process dta OU: Drive stetus)
A Read only
0| Eror (nonresettable)active
1| Error active
2| Waitingfor start
3| Identificationnot execued
4| Inverter disabled
5/Sop active
7| ldentificationactive
8| Running
9| Acceleratioractive
10| Deceleratioractive
11| Deceleratioroverride active
12|DC baking active
13| Flyingstart active
14| Curent limit reached
16| Processcontroller idlestate
0x400C:006 Process output dta: Fequency (0.01) Mappable paameter for the output of the actualrequencyvalue in
(P593.06) (Process dta OU: Frequency 0.01) [0.01 HZz] via etwork.
A Read only: x.xx Hz A The output is effectesvithout sign (irrespectivef the rotatingdirec-
tion).

A The rotatingdirectionis specifiedsia thestatus word.

AB YLX SY npec nopc |1
0x400C:007 Process output dta: Torque aled Mappable paameter for the output of the actualorquevalue in [Nm /
(P593.07) (Process dta OUN: Torque saled) oscalingfador] vig retwork.

A Read only
A From version 02.00

A The salingfactor can be st in 0x400B:009 (P592.09)

A Actualtorquevalue = saled actuatorque value (0x40C:007) / ¥2ing
factor

Example:
A Scaled actuatorquevalue (0x400C:007) = 345 [Nm]
A Salingfator (0x400B:009) = 3

A Actualtorquevalue = 345 [Nm] / 2= 43.125 [Nm]

CG Drives & Automiain, 0:639501R2

243



Parameter Name /valuerange / [default setting] Info
0x400C:008 Process output dta: Fequency [0.02 Hz] Mappable paameter for the output of the actualrequencyvalue in
(P593.08) (Process dta OUT: Frequency 0.02Hz) [0.02 Hz] via etwork.
A Read only: Hz A The output is effecteavithout sign (irrespectivef the rotatingdirec
A From version 04.00 tion).
A The rotatingdirection is specifiedvia thestatus word.
AB YLX SayY pn m | TX mnn "
0x400C:009 Process output dta: Fequency [+/16384] Mappable paameter for the output of the actualrequencyvalue via
(P593.09) (Process dta OUL: Freq. [+/-16384]) network.

A Read only
A From version 05.00

A 5 mc 0 y100 % Mxgnum fequency0x2916 (P211.00)

244

01-639501R2, CG Drives & Automation



9.2.4. Parameter access monitoring (PAM)

The parameter access monitoring can be used as basic protection against a control loss of
the inverter. Monitoring is triggered if a parameter write access to a certain index doe
not take place at regular intervals via the established communication connection.

Preconditions

This monitoring only works when the network control is activated.

Except for the keypad, the monitoring can be used for all communication connections, for

instance:

w PC/Engineering Toot inverter with USB module
w PC/Engineering Toot inverter with WLAN module

w Controller <-> network <-> inverter with network option

Details

For monitoring purposes, a herero value must be written into the "Keegive register"
0x2552:002 (P595.02} regular intervals. The first write agss with a noreero value
activates monitoring. The intervals between the write accesses must not be higher than
the timeout time set iMx2552:003 (P595.03)f no parameter write access takes place
within the time-out time, monitoring is triggered: The response selectedxf552:005
(P595.0531akes place and the action selectedlix2552:005 (P595.05)n addition, the

status bit 1 in0x2552:006 (P595.06 set to "1".

The error status can be left by a normal "error reset". Since monitoring continues to be
active and the timeout time is not reset by the error reset, the inverter immediately
changes again to the error status. In order to preventyis, have the following options:

a) Restore communication exchange.

b) Set the monitoring response x2552:004 (P595.049 "No response [0]" or "Warning

[1]".

c) Change over to local or flexible control.

Parameter Name /valuerange / [default setting] Info
0x2552:002 Parameter access motoring: Keep alve register Regsster for cyclic paameter write accessefor montoring thecommu-
(P595.02) (PAM montoring: Keep alvereg.) nicationlink.
0..D]... 65535 A If the settingis nonzero, the montoring isactive.
A From version 04.00 A In order that the montoring is not tripped, a nozero value hasto be
entered nto this index at regular ntervals. Theeemparal dstances o
the write accesses nstinot be higher than the timeut time set in
0x2552:003 (P595.03)
0x2552:003 Parameter access motworing: Timeout time Maximum permittedtime between two write accesseto the ‘keep-
(P595.03) (PAM montoring: Timeout time) alive-register".
20Fr 1o.g o 682308 s In case of a timeout
omversion U4 A the eror response selded in0x2552:004 (P595.049 effected,
A the actionselected in0x2552:005 (P595.018 effected,
A the status bit 1 in0x2552:006 (P595.0&) st to "1".
0x2552:004 Parameter access motoring: Reaction Selectiorof the responseo the triggering of the paameter access mon
(P595.04) (PAM montoring: Reaction) itoring.
é FFLOT ver:smn 04'.&0 . Assodited error code:
r further possible settingsee paameter A 33045| 0x8115- Timeout (FZU)
0x2D45:001 (P310.0L) 223
O/ Noresponse
0x2552:005 Parameter access motoring: Action Selectiorof the actionto beexecued if the paameter access motor-
(P595.05) (PAM montoring: Action) ing is trggered.
A From version 04.00
0| No action
1 Resaved
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Parameter Name /valuerange / [default setting] Info
0x2552:006 Parameter access motoring: Parameter Access Mon Bit coded disphy of thestaus of paameter access motoring.
(P595.06) itoring-Satus
(PAM montoring: PAM status)
A Read only
A From version 04.00
Bit 0| Monitoring activated M rametier access motoring is active.
Bit 1| Timeout M ¢ A K-Augtiméisit § 0x2562/083 (P595.03)0 succesiul
parameter write access$o the 'keep-alive register" 0x2552:002
(P595.02)vas made.
0x2552:007 Parameter access mdtoring: WLANeset time-out | Time afterwhich the WLAN etwork with the curent settingsof the
(P595.07) time WLAN peameters isrestarted if no 'keep alie" messges ae receved.
(PAM montoring: WLANeset t.out) A 0s = functiordeactivatedno WLANestart).
0..[]...65535s A With a setting> 0 s and a timeut, the control units ®ts 0x2440=
A From version 05.00 "Restart with curent values [1]".
9.2.5. Process a@ta handling incase of eror

If the inverter receives nvalid process dta, the nverter uses the gocess dtareceived lest
(valid). You can optionallyset that the contents of the pocess dta in the nverter are st
to thevalue "0" afterinvalid process dta has beemeceved.

The settingh 0x24E5:001 is independeof the response selded in
0x2859:005 ifrivalid process dta has beemeceived!
If the applicatiorrequires that the drive keeps noving with the lat valid

proc- ess éta whenreceiving mvalid process dta, %t the response "No
response” or Warning" in 0x2859:005. Meover, the selectiorn'Clear dita
[1]" must not be st in Ox24E5:001. Deletirtge process dtawould stop the

motor.

Parameter Name /valuerange / [default setting]

Info

0x24E5:001 Process dta handling ircase of eror: Frocedue

Selectionwhich pocess dta the nverter isto use aftereceiving mvalid
process dta.

o

Keep lest data

The lat valid process dta of the mater are used.

Clear dita

[N

Thecontents of the pocess dta in the nverter is &t to thevalue "0".

9.3. Acyclic data exchange

The acylic data exchange is normally used for transmitting parameter data the
transmission of which is not timeritical. Such parameter data are for example operating

parameters, motor data, and diagnostic information.
Details

w

w
via the index and subindex.

The acyclic data exchange enablesess to all parameters of the inverter.
For all communication protocols except Modbus, the parameter is addressed directly

The parameter attribute list contains a list of all inverter parameters. This list in

particular include some information that is relevant to the reading and writing of

parameters via the network.
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9.4. CANopen

CANopen

CANopen® is an internationally approved communication protocawik designed for
commercial and industrial automation applications. High data tfangates in connection
with efficient data formatting provide for the coordination of motion control devices in
multi-axis applications.

w

w

w

Detailed information on CANopen can be found on the web page of the CAN in
Automation (CiA) user organisatidmitp://www.can-cia.org

Information about the dimensioning of a CANopen network can be found in the
configuration document for the inverter.

CANopen® is a registered community trademark of the CAN in Automation e. V user
organisation.

Preconditions

Cmtrol unit (CU) of thenverter is povided with CANopen.
The DIRwitchesfor node addess, baudate and bugerminatingresistors ae st cor-
rectly. See "Basicatwork settings'in the sectiond- CANopery  64.

The retwork isterminated by one bus terminatingesistor eachat the firstand last
node.

w See Typicaltopologies” in thesection4d- CANopeni 64

Therequired EDS elvice descriptiorfilesfor the nvertersto be opeated ae loaded in
the master.

w Download of ED8les

9.4.1. Introduction

w The implementation of the CANopen communication profile (CiA DS301, version 4.02)

w

w

enables baud rates of 20 kbps to 1 Mbps.

Forestablishing a simple network connection, the inverter provides predefined control
and status words for device profile CiA 402:dki@e profile and in LECOMformat.
Additionally, further mappable data words are provided to individually control the
inverter.

The inverter control is preconfigured via a CiA-40npliant control word.

CG Drives & Automiain, 0:639501R2
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9.4.2. Node addresssetting

Each network node must be provided with a unique node address.

Details

w The node address of the inverter can be optionally sé€xi#301:001 (P510.00y
using the DIP switches on the device labelled with "1" ... "64".

w The setting that is active when the inverter is switched on is the effective setting.

w The labelling of the DIP switches corresponds to the values of the individP
switches for determining the node address (see the following example).

w The active node address is displaye®#2302:001 (P511.01)
View of the DIP switch

R d ¢c b a &4 8 4 2 1
o
| Beaud |

64 32 16

CAN Addiress

Example of how the node address is set via the DIP switche

DIP switch 64 32 16 8 4 2 1
Setting OFF OFF ON OFF ON ON ON
Value 0 0 16 0 4 2 1
Node address =sumofallvalues=16+4+2+1=23

The paameters for addessing the dvice ae described b&w.

Parameter Name / value range / [default setting] Info
0x2301:001 CANopen settings: Node ID (CANopen sett.: Node Optionally setting of the node address (instead of setting via DIP
(P510.01) 1..[1]..127 switches 1 ... 64).
A The node address set here only becomes effective if DIP switche
64 have been set to OFF before mains switching.
A A change in the node address will not be effective until a CAN Re
Node is performed.
0x2302:001 Active CANopen settings: Active node ID (CANop¢ Display of the activ node address.
(P511.01) diag.: Active node ID)
A Read only
0x2303 CANopen switch position (CANopen switch) Display of the DIP switch setting at the last mains peaver
(P509.00) A Read only
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9.4.3.

Baudrate setting

All network nodes must be set to the same baud rate.

Details

w The baud rate can be optiaily set in0x2301:002 (P510.0®y using the DIP switches

on the device labelled with "a"

... "d" (see the following table).

w The setting that is active when the inverter is switched on is the effective setting.
w The active hud rate is displayed itx2302:002 (P511.02)
View of the DIP switch

a 64 32 16

R d ¢ b
|Il_1.lJ|

84 4 2 1
o
N
alalafafnlnint

CAN Addres
d € b a Baud rate
OFF ON OFF ON 20 kbps
OFF OFF ON ON 50 kbps
OFF OFF ON OFF 125 kbps
OFF OFF OFF ON 250 kbps
OFF OFF OFF OFF 500 kbps
OFF ON OFF OFF 1 Mbps

When a combination is set that is not in the list, the baud rate is set to 500 kbps.

The paametersfor the baudrate of the device ae described baw.

Parameter Name /valuerange / [default setting] Info
0x2301:002 CANopen seihgs:Baudrate Optionally settingof the baudrate (instead of setting/ia DIPswitches
(P510.02) (CANopen settBaudrate) a..d).
0| Automatic (from version 03.00) A The paameterised baudate is only effectivéf DIPswitches a ... d
120 kips and 1 ... 64vere =t to before mainsswitching.
A A change in the baudate will not be effectiveuntil a CANeset node
2|50 kips is peformed.
3[125 kips
4/ 250 kips
5/500 kips
6/ 800 kips
7|1 Mbps
0x2302:002 ActiveCANopen settinggActivebaudrate Dispby of the activebaudrate.
(P511.02) (CANopen diag.: Actilrudrate)

A Read only

0

Automatic (from version 03.00)

20 Kips

50 Kips

125 Kips

250 kips

500 kips

800 kips

N O g M W N

1 Mbps
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9.4.4. Configuredevice as mmi master

If the initialisation of the CANopen network and the associated status change from
"PreOperational” to "Operational” is not effected by a higharel host system, the
inverter can instead be defined as a "mini" master to execute this task.

Details

The inverter is configured as mini mastefix2301:003 (P510.03)

w In the default setting, the inverter is configured as slave and waits for the NMT
telegram "Start Remote Node" from the master/host system after beinigcbed on.

w Configured as mini master, the inverter changes to the "Operational” state after being
switched on and sets all nodes connected to the CAN bus (broadcast telegram) to the
"Operational" communication state using the "Start Remote Node" NMT tetegr
after the deceleration time set i6x2301:004 (P510.04pas elapsed. Only this
communication status enables data exchange via the process data objects.

The change of the master/slave operation only becomes effectivetgwed mains
switching of the inverter or by sending the NMT telegram "Reset Node" or "Reset
Communication” to the inverter. fdrnatively, the CAN communitian can be
restarted viaOx2300 (P508.00% Resart communication] 245

Parameter Name / value range / [default setting] Info
0x2301:003 CANopen settings: Slave/Master 1 = after mains switching, inverter startsragi-master.
(P510.03) (CANopen sett.: Slave/Master)
0 Slave
1 Mini-master
0x2301:004 CANopen settings: Start remote delay If the inverter has been defined as mimaster, a delay time can be se
(P510.04) (CANopen sett.: Start rem. delay) here, which has to efsse after mains switching before the inverter
0 ... [3000] ... 65535 ms deposits the "Start Remote Node" NMT telegram on the CAN bus.
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9.4.5.

CANopen diagnostics

For the purpose of diagnostics, the inverter provides several status words via which the
CAN bus status, the CAN bus conémofitatus, and the status of different time monitoring
functions can be queried.

Parameter Name / value range / [default setting] Info
0x2307 CANopen timeout status (Timeput status) Bit-coded status display of the CAN time monitorfngctions.
(P515.00) A Read only
Bit0 | RPDOTimeout M wt 5hm gla y2id NBOSAGSR gAl
sync configured.

A Status is reset automatically after the RPDO has been received g

A Setting of monitoring time for RPDO10r1400:005 (P540.05)

Bit1 | RPDOZimeout M wt5hH gl & y2i NBOSAOSR Al
sync configured.

A Status is reset automatically after the RPDO has been received a

A Setting of monitoring time for RPDO20r1401:004P541.05)

Bit2 | RPDOIimeout M wt5ho gl & y2i NBOSAOSR Al
sync configured.

A Status is reset automatically after the RPDO has been received a

A Setting of monitoring time for RPDO30R1402:005 (P542.05)

Bit8 | HeartbeatTimeout Consumer 1 M GAOGKAY GKS bl SIENIoSHG /2ya
received from node 1 to be monitored.

A Status can only be reset by mains switching or error reset.

A "Heartbeat Consumer Tifieetting in0x1016:001 (P520.01)

Bit9 | HeartbeatTimeout Consumer 2 M GAOKAY GKS bl SENIoSHG /2ya
received from node 2 to be monitored.

A Status can only be reset by mains switchingmor reset.

A "Heartbeat Consumer Time" settingGrn1016:002 (P520.02)

Bit 10 | HeartbeatTimeout Consumer 3 M GAOKAY GKS bl SIENIoSHG /2ya
received from node 3 to be monitored.

A Statuscan only be reset by mains switching or error reset.

A "Heartbeat Consumer Time" settingGrn1016:003 (P520.03)

Bit 11 | HeartbeatTimeout Consumer 4 M gAGKAY GKS bl SENIGoSIG /2ya
received from node 4 to be monitored.

A Status can only be reset by mains switching or error reset.

A "Heartbeat Consumer Time" settingn1016:004 (P520.04)

0x2308 CANopen status (CANopen status) Display of tle current fieldbus state
(P516.00) A Read only
0 Initialisation Fieldbus initialisation active.

A The initialisation is started automatically at mains connection. Du
this phase, the inverter us not involved in the data exchange prog
on the CAN bus.

A All CANrelevant parareters are initialised with the saved settings.

A When the initialisation process has been completed, the inverter
automatically adopts the "Pr®perational” state.

1 Reset node "Reset Node" NMT command active.
A All parameters are initialised with the savsettings (not only the
CANrelevant parameters).
2 Reset communication "Reset Communication" NMT command active.
A Initialisation of all CANelevant parameters with the values stored.
4 Stopped Only network management telegrams can be received.
Opemtional Parameter data and process data can be received. If defined, proce
data is sent as well.
127 Pre-Operational Parameter data can be received, process data are ignored.
0x2309 CANopen controller status (CAN contr.status) Staus display of the internal CANopen controller.
(P517.00) A Read only
1 Error active The inverter is a fullfledged communication node at the CANopen

network. It is able to transmit and receive data and to report faults.

2 Error passive The inverter can only passively inglie faulty reception via the ACK
field.
3 Bus off The inverter is electrically separated from the CANopen network. In

order to exit this state, the CANopen interface must be reset. An
automatic restart is implemented.
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9.4.6.

Emergency telegram

If the error gatus changes when an internal device error occurs or is remedied, an
emergency telegram is sent to the NMT master once.

Details

1. The identifier for the emergency telegram is fixedly defined and is sho@rlif14

In 0x1015 a blocking time can be set, in order to limit the bus load in the case of
emergency telegrams following quickly in succession.

Parameter Name / value range / [default setting] Info

0x1014 COBID EMCY Display othe identifier for emergency telegrams.
A Read only

0x1015 Inhibit time EMCY Blocking time which can be set in order to limit the bus load in the ¢
0.0...][0.0] ... 6553.5 ms of emergency telegrams following quickly in succession.

9.4.7. Heartbeat protocol

The heartbat protocol can be used for node monitoring purposes within a CAN network.

Details

Basic procedure:

1. A heartbeat producer cyclically sends a heartbeat telegram to one or sevezdlaec

(corsumers).

2. The consumer(s) monitor(s) the heartbeat telegfamarrival on a regular basis.

252

Producer heartbeat time

Heartbeat producer Heartbeat consumers
7 0
request indication
indication ]
2
indication S
2
E.E
=
E
7 0 1.3
| request indication L
indication El
2
indication o
-
]
L A Z
== T 8
|n§fhﬁun +
EMERGEMCY Heartbeat
'- event
MMT master
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The inverter can be configured as producer or as consumer to monitor up to four other

nodes.
Parameter Name / value range / [default setting] Info
0x1016:000 Consumer heartbeat time: Highest sirtdex suppor | Highest subindex, permanently set to 4. Corresponds at the same t
(P520.00) ted to the maximum possible number of nodes to be monitored.
(Cons. heartbeat: Highest subindex)
Read only
0x1016:001 Consumer heartbeat time: Consumer heartbeat tin Node ID and heartbeat time of node 1 which is to be monitored.
(P520.01) 1 A Format: 0x00nnhhhh (nn = node ID, hhhh = heartbeat time in [ms
(Cons. kartbeat: Cons. heartbeatl) 0x00000000 ..
[0x00000000] ... OXOOFFFFFF
0x1016:002 Consumer heartbeat time: Consumegdrtbeat time | Node ID and heartbeat time of node 2 which is to be monitored.
(P520.02) 2 A Format: 0x00nnhhhh (nn = node ID, hhhh = heartbeat time in [ms
(Cons. heartbeat: Cons. heartbeat2) 0x00000000
[0x00000000] ... OXOOFFFFFF
0x1016:003 Consumer hartbeat time: Consumer heartbeat tim¢ Node ID and heartbeat time of node 3 which is to be monitored.
(P520.03) 3 A Format: 0x00nnhhhh (nn = node ID, hhhh = heartbeat time in [ms
(Cons. heartbeat: Cons. heartbeat3) 0x00000000
[0x00000000] ... OXOOFFFFFF
0x1016:@4 Consumer heartbeat time: Consumer heartbeat tin Node ID and heartbeat time of node 4 which is to be monitored.
(P520.04) 4 A Format: 0x00nnhhhh (nn = node ID, hhhh = hearthieag in [ms])
(Cons. heartbeat: Cons. heartbeat4) 0x00000000
[0x00000000] ... OXOOFFFFFF
0x1017 Producer heartbeat time (Prod. heartbeat) Time interval for the transmission of the heartbeat telegram to the
(P522.00) 0...[0] ... 65535 ms consumer(s).
A The heartbeat telegram is sent automatically as soon as a time >
is set.
A The set time is internally rounded up to the next multiple of 10 ms
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9.4.8. Process data objects

Process data objects (PDOs) are used for the cyclic transmission of (process) data via
CANopen. PDOs only contain data and an identifier. They do not containfarmygation
about the sender or receiver and are therefore very efficient.

Details

w Process data objects which the inverter receives via the network are referred to as
"Receive PDOs" (RPDOs).

w Process data objects which the inverter sends via the networkedegred to as
"Transmit PDOs" (TPDOSs).

w The maximum length of a PDO is 8 bytes (4 data words).

w Each PDO requires a unique identifier ("dDB for the purpose of identification
within the network.

w Communication parameters such as the transmission tygeayale time for each PDO
can be set freely and independently of the settings of other PDOs

Transmission type

Process data objects can be transmitted in an exanitrolled or timecontrolled manner.
The below table shows that it is possible to combinediféerent methods by means of
logic operations (AND, OR):

w Eventcontrolled: The PDO is sent if a special deiniternal event has occurred, for
instance, if the data contents of the TPDO have changed or if a transmission cycle time
has elapsed.

w Synchronas transmission: Transmission of a TPDOs or reception of an RPDO is
effected after the inverter has received a sync telegram ({(ED@&x80).

w Cyclic transmission: The cyclic transmission of PDOs is effected when the transmission
cycle time has elapsed.

w Polled via RTR: Transmission of a TPDO is carried out on request by another device via
data request frame (RTR remote transmit request). For this, the data requester (e.g.
master) sends the data request frame with the CIDBf the TPDO that is to be
requestedto transmit. The receiver recognises the RTR and carries out the
transmission.

Transmission type PDO transmission Logic combination of differ-
cyclic synchronous event-controlled ent transmission types
0 . # AND
1..240 L] -
254, 255 . . OR
Transmission type Description
0 Synchronous and acyclic
A The PDO is transmitted on an evamntrolled basis with every sync (e.g. when a bit change occurs in the P
1..240 Synchronous and cyclic (sycentrolled with a response)

A Selection n = 1: The PDO is transmitted with every sync.
A{StSOGA2Yy ™M f Yy XX HnnY ¢tK§nct 5h A& GNIyavYAILGGiESR ¢
241 ... 251 Reserved

252 Synchronous RTR only
253 Asynchronous RR only
254, 255 Asynchronous manufacturespecific / device profilspecific

A If one of these values is entered, the PDO is transferred in an-eeemtolled or cyclic manner. (The values "25
and "255" are equivalent).
A For a cyclic transmission, a cytitae must be entered for the respective PDO. In this case, cyclic transmissig
takes place in addition to evembntrolled transmission.

254 01-639501R2, CG Drives & Automation



Synchronisation of PDOs via sync telegram

During cyclic transmission, one or more PDOs are transmitted/receiviecethtime
intervals. An additional specific telegram, theaaled sync telegram, is used for
synchronising cyclic process data.

w The sync telegram is the trigger point for the transmission of process data from the
slaves to the master and for the accepta of process data from the master in the
slaves.

w For synecontrolled process data processing, the sync telegram must be generated
accordingly.
w The response to a sync telegram is determined by the transmission type selected.

Generating the sync telegram:

w 0x1005can be used to activate the generation of sync telegrams and to write the
identifier value.

w Sync telegrams are created when bit 30 (see below) is set to "1".

w The interval between sync telegrams is to be sexh006

Writing identifiers:

w To receive sync telegrams, the value 0x80 must be entered in thét identifier in
the default setting (and in compliance with the CANopen specification). This means
that all inverters are set tohie same sync telegram by default.

w If sync telegrams are only to be received by specific nodes, their identifiers can be
entered with a value of up to and including Ox07FF.

w The identifier can only be changed if the inverter does not send any sync telegrams
(0x1005 Bit 30 = "0").

Data telegram assignment

8th byte (data 4) ‘ 7th byte (data 3) 6th byte (data 2) 5th byte (data 1)
Bit31 |Bit30 |Bit29...bit11 Bit 10 ... bit 0
X 0/1 Extended identifier* 11-bit identifier

* Theextended identifier is not supported. Bit 11 ... bit 29 must be set to "0".

Parameter Name /valuerange / [default setting] Info

0x1005 COBIDSYNC Identifierfor synctelegam.

0x00000000 ..Jx0000008)... OXFFFFFFFF How to charge the identifier:

1. DeactivateSync: ®t bit 30to "0".
2. Chamge identifier.
3. ActivateSync: %t bit 30to "1".

0x1006 Communicatioreyclic period Cycle timefor synctelegams.

0 ... 0] ... 65535000 us A With the setting'0", nosynctelegams ae generated.

A Theset time is nternallyrounded upto the rext multiple of 10 ms.
The shotest possible gcle timethus is 10 ms.

0x1400:000 RPDO1 communicatigrarameter: Highet sub-index

suppoted
A Read only
0x1400:001 RPDO1 communicatigrarameter: COBID RPDOL: identifier
(P540.01) (RPDO1 configdOBID) How to charge the identifier:
OXOQOOOOOO ...QXQOOOOZOQJ... OxFFFFFFFF 1 Set PDOto "invalid™ St bit 31to "1".
Bit 0| QOBID bit 0 2. Charge identifierandreset PDOto "valid” (bit 31 = "0").

Bit 1/ GOBID bit 1
Bit 2| COBID bit 2
Bit 3| COBID bit 3

CG Drives & Automiain, 0:639501R2 255




Parameter

Name /valuerange / [default setting]

Info

Bit 4| COBID bit 4

Bit 5| COBID bit 5

Bit 6| COBID bit 6

Bit 7| COBID bit 7

Bit 8| COBID bit 8

Bit 9| COBID bit 9

Bit 10/ GOBID bit 10

Bit 31/ PDOrivalid

0x1400:002
(P540.02)

RPDO1 communicatioparameter: Transmission type
(RPDO1 configlransm. type)
0..p55...255

RPDO1l:ransmission type inompliance with DS301 V4.02

0x1400:005
(P540.05)

RPDO1 communicatigrarameter: Bvent timer
(RPDO1 configBrent timer)
0 ... 10Q] ... 65535 ms

RPDOL1: timeut for the montoring of daita reception.

0x1401:001
(P541.01)

RPDO2 communicatigrarameter: COBID
(RPDO2 configlOBID)
0x00000000 ...Jx80000300... OXFFFFFFFF

Bit 0| COBID bit 0

Bit 1| COBID bit 1

Bit 2| COBID bit 2

Bit 3| COBID bit 3

Bit 4| COBID bit 4

Bit 5 QOBID bit 5

Bit 6/ COBID bit 6

Bit 7| QOBID bit 7

Bit 8| COBID bit 8

Bit 9| COBID bit 9

Bit 10/ GOBID bit 10

Bit 31/ PDOrvalid

RPDO2: identifier

How to charge the identifier:
1. Set PDOo “invalid": St bit 31to "1".
2. Chamge identifierandreset PDCto "valid" (bit 31 = "0").

0x1401:002
(P541.02)

RPDO2 communicatigrarameter: Transmission type
(RPDO2 configlransm. type)
0..p59 ... 255

RPDO2:ransmission type inompliance with DS301 V4.02

0x1401:005
(P541.05)

RPDO2 communicatigrarameter: Bvent timer
(RPDO2 configgvent timer)
0...[0Q ... 65535 ms

RPDO2: timeut for the montoring of data reception.

0x1402:001
(P542.01)

RPDO3 communicatigrarameter: COBID
(RPDO3 configlOBID)
0x00000000 ...Jx8000040)... OXFFFFFFFF

Bit 0| COBID bit 0

Bit 1| COBID bit 1

Bit 2| COBID bit 2

Bit 3| COBID bit 3

Bit 4| COBID bit 4

Bit 5| COBID bit 5

Bit 6/ COBID bit 6

Bit 7/ GOBID bit 7

Bit 8| COBID bit 8

Bit 9| COBID bit 9

Bit 10, GOBID bit 10

Bit 31/ PDOnvalid

RPDOS: identifier

How to charge the identifier:
1. Set PDOto "invalid": St bit 31to "1".
2. Chamge identifierandreset PDCto "valid" (bit 31 = "0").

0x1402:002
(P542.02)

RPDO3 communicatigrarameter: Transmission type
(RPDO3 configlransm. type)

0..p55 ... 255

RPDO3:ransmission type inompliance with DS301 V4.02
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Parameter Name /valuerange / [default setting]

Info

0x1402:005
(P542.05)

RPDO3 communicatigrarameter: Bvent timer
(RPDO3 configgvent timer)
0...[10Q ... 65535 ms

RPDO3: timeut for the montoring of dita reception.

0x1800:000 TPDO1 communicatiqgrerameter: Highet sub-index
suppoted

A Read only

Thevalue "5" is permanetly set.

0x1800:001
(P550.01)

TPDO1 communicatigrarameter: COBID
(TPDQ config..COBID)
0x00000001 ...Jx4000018)... OXFFFFFFFF

Bit 0| COBID bit 0

Bit 1| COBID bitl

Bit 2| COBID bit 2

Bit 3| COBID bit 3

Bit 4| COBID bit 4

Bit 5| COBID bit 5

Bit 6/ COBID bit 6

Bit 7| QOBID bit 7

Bit 8| COBID bit 8

Bit 9| COBID bit 9

Bit 10/ QOBID bit 10

Bit 30| RTR not abwed

Bit 31| PDOrnvalid

TPDOL1.: identifier

How to charge the identifier:
1. Set PDOto "invalid": St bit 31to "1".
2. Chamge identifierandreset PDCto "valid" (bit 31 = "0").

0x1800:002
(P550.02)

TPDO1 communicatiqgrerameter: Transmission type
(TPDOL1 configTransm. type)
0.. P55 ... 255

TPDO1:ransmission type inompliance with DS301 V4.02

0x1800:003
(P550.03)

TPDO1 communicatiqgrarameter: Inhibit time
(TPDO1 configlnhibit time)
0.0...p.Q ... 6553.5 ms

TPDO1: minimum timeetween the tansmission ofwo identicalPDOs
(see DS301 Vv4.02).

0x1800:005
(P550.05)

TPDO1 communicatiqrarameter: Bvent timer
(TPDO1 configEvent timer)
0...PQ ... 65535 ms

TPDO1: &le timefor PDO tansmission withransmission type "254" o
"255".
A The st time is nternallyrounded upto the rext multiple of 10 ms.

0x1801:000 TPDO2 communicatigrarameter: Highet sub-index
suppoted

A Read only

Thevalue "5" is permanetly set.

0x1801:001
(P551.01)

TPDO2 communicatigrarameter: COBID
(TPDO2 configCOBID)
0x00000001 ..JxC000028p... OXFFFFFFFF

Bit 0| COBID bit 0

Bit 1| COBID bit 1

Bit 2| COBID bit 2

Bit 3| COBID bit 3

Bit 4| COBID bit 4

Bit 5| COBID bit 5

Bit 6/ COBID bit 6

Bit 7/ QOBID bit 7

Bit 8| COBID bit 8

Bit 9| COBID bit 9

Bit 10, GOBID bit 10

Bit 30| RTR not abbwed

Bit 31/ PDOrvalid

TPDO2: identifier

How to charge the identifier:
1. Set PDOto "invalid": St bit 31to "1".
2. Chamge identifierandreset PDCto "valid" (bit 31 = "0").

0x1801:002
(P551.02)

TPDO2 communicatigrarameter: Transmission type
(TPDO2 configlransm. type)
0..p55 ... 255

TPDO2:ransmission type inompliance with DS301 V4.02

0x1801:003
(P55103)

TPDO2 communicatigrerameter: Inhibit time
(TPDO2 configlnhibit time)
0.0...p.0 ... 6553.5 ms

TPDO2: minimum timeetween the tansmission ofwo identicalPDOs
(see DS301 Vv4.02).
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Parameter Name /valuerange / [default setting] Info
0x1801:005 TPDO2 communicatiqgrerameter: Bvent timer TPDO2: &le timefor PDO tansmission withransmission type "254" o
(P551.05) (TPDO2 configEvent timer) "255".
0..0]... 65535 ms A The st time is internallyrounded upto the rext multiple of 10 ms.
0x1802:000 TPDO3 communicatigrarameter: Highet sub-index | Thevalue "5" is permanetly set.
suppoted
A Read only
0x1802:001 TPDO3 communicatigrarameter: COBID TPDO3: identifier
(P552.01) (TPDOS3 configlOBID) How to charge the identifier:
OXOQOOOOOI ...CIxF:000038p... OXFFFFFFFF 1. St PDOXO "invalid"™: St bit 31to "1,
Bit 0| QOBID bit 0 2. Chamge identifierandreset PDCto "valid" (bit 31 = "0").
Bit 1| GOBID bit 1
Bit 2| COBID bit 2
Bit 3| COBID bit 3
Bit 4| COBID bit 4
Bit 5| QOBID bit 5
Bit 6/ QOBID bit 6
Bit 7| QOBID bit 7
Bit 8| QOBID bit 8
Bit 9| QOBID bit 9
Bit 10| COBID bhit 10
Bit 30| RTR not atiwed
Bit 31/ PDOrvalid
0x1802:002 TPDO3 communicatigrarameter: Transmission type| TPDO3:ransmission type inompliance with DS301 V4.02
(P552.02) (TPDO3 configTransm. type)
0..p59 .. 255
0x1802:003 TPDO3 communicatiqgrarameter: Inhibit time TPDO3: minimum timeetween the tansmission ofwo identicalPDOs
(P552.03) (TPDO3 configlnhibit time) (see DS301 Vv4.02)
0.0...p.Q ... 6553.5 ms
0x1802:005 TPDO3 communicatigrarameter: Bvent timer TPDO3: &le timefor PDO tansmission withransmission type "254" o
(P552.05) (TPDO3 configEvent timer) "255".
0...0] ... 65535 ms A The st time is nternallyrounded upto the rext multiple of 10 ms.
0x2301:006 CANopen setting€OBID Configuration Selectiorof the processfor assigning the identifiers.
(P510.06) (CANopen s_ettCDBID Config) Irrespectiveof this selectionthese ae thefollowing bits of the iderifi-
A From version 03.00 ers:
A Bit 30: 'RTR not abwed" (only incase of TPDO)
A Bit 31: "PDOnwalid"
0|Base + noddD Identifier= st (basic) identifiers- £t node addess
1| Feely configurable Identifier= st identifiers
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9.4.9. Data mapping

Data mapping serves to flee which process data are transmitted cyclically via the
process data channels.

Details

Data mapping (in the case of CANopen also referred to as "PDO mapping") is
preconfigured for control of the inverter via the device profile CiA 402:

w RPDOL1 = CiA 40@artrol word 0x6040and Target velocitpx6042 (P781.00)

w TPDOL1 = CiA 402 status wérdb041 (P780.0@nd Velocity actual valuex6044
(P783.00)

Variable PDO mapping

For individual drive solutions, the inverter supports "variable PDO mapping", providing 8
mapping entries in each case to assighitd 16-bit, and 32bit parameters to a PDO in an
optional order. The total lengthfdhe parameters mapped, however, must not exceed 8
bytes.

The process of PDO mapping cannot be applied to all parameters. The mappable
parameters are marked correspondingly in the parameter attribute list.

The process of variable PDO mapping onlyalthe following procedure:

1. Set PDO to "invalid": set bit 31 in the corresponding identifier (0x1400:1 ... 0x1402:1
or 0x1800:1 ... 0x1802:1) to "1".

Set PDO mapping to "invalid": Set subindex 0 in the mapping parameter (0x1600 ... 0x1602
or 0x1A00 ... 0x402) to "0".

Set desired PDO mapping via the corresponding mapping entries.

format: Oxiiiissll (iiii = hexadecimal index, ss = hexadecimal subindex, Il = hexadecimal
data length)

Set subindex 0 in the mapping parameter (0x1600 ... 0x1602 or Ox1A00 02)xbA
valid value (number of parameters mapped).

Reset PDO to "valid": set bit 31 in the corresponding identifier (0x1400:1 ... 0x1402:1 or
0x1800:1 ... 0x1802:1) to "0".

Parameter Name /valuerange / [default setting] Info

0x1600:000 RPDO1 mapping pameter: Number of mapped Number of objects mapped in RPDOL1.
applicationobjects in PDO
0..p]..8

0x1600:001 RPDO1 mapping pameter: Applicatiorobject 1 Mapping etry 1for RPDOL1.
0x00000000 ...Jx60400010... OXFFFFFFFF

0x1600:002 RPDO1 mappinpaameter: Applicatiorobject 2 Mapping eitry 2for RPDOL1.
0x00000000 ...Jx60420010... OXFFFFFFFF

0x1600:003 RPDO1 mapping pameter: Applicatiorobject 3 Mapping entry 3for RPDOL1.
0x00000000 ...Jx0000000D... OXFFFFFFFF

0x1600:004 RPDO1 mappinpaameter: Applicatiorobject 4 Mapping eatry 4for RPDOL1.
0x00000000 ...Jx0000000D... OXFFFFFFFF

0x1600:005 RPDO1 mapping pameter: Applicatiorobject 5 Mapping eatry 5for RPDOL1.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1600:006 RPDO1 mappimpaameter: Applicatiorobject 6 Mapping eitry 6for RPDOL1.
0x00000000 ...qx0000000)... OXFFFFFFFF

0x1600:007 RPDO1 mapping pameter: Applicatiorobject 7 Mapping entry 7for RPDOL1.
0x00000000 ...Jx0000000)... OXFFFFFFFF

0x1600:008 RPDO1 mappinpaameter: Applicatiorobject 8 Mapping eatry 8for RPDOL1.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1601:000 RPDO2 mapping pameter: Number of mapped Number of objects mapped in RPDO2.
applicationobjects in PDO
0..p]...8

CG Drives & Automiain, 0:639501R2

259




Parameter Name /valuerange / [default setting] Info

0x1601:001 RPDO2 npaping paameter: Applicatiorobject 1 Mapping etry 1for RPDO2.
0x00000000 ...Jx0000000D... OXFFFFFFFF

0x1601:002 RPDO2 mapping pameter: Applicatiorobject 2 Mapping eitry 2for RPDO2.
0x00000000 ...Jx0000000D... OXFFFFFFFF

0x1601:003 RPDO2 maping paameter: Applicatiorobject 3 Mapping eitry 3for RPDO2.
0x00000000 ...Jx00000009... OXFFFFFFFF

0x1601:004 RPDO2 mapping pameter: Applicatiorobject 4 Mapping etry 4for RPDO2.
0x00000000 ...Jx0000000D... OXFFFFFFFF

0x1601:005 RPDO2 npaping paameter: Applicatiorobject 5 Mapping etry 5for RPDO2.
0x00000000 ...Jx0000000D... OXFFFFFFFF

0x1601:006 RPDO2 mapping pameter: Applicatiorobject 6 Mapping eitry 6for RPDO2.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1601:007 RPDO2 npaping paameter: Applicatiorobject 7 Mapping etry 7for RPDO2.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1601:008 RPDO2 mapping pameter: Applicatiorobject 8 Mapping eitry 8for RPDO2.
0x00000000 ...Jx0000000D... OXFFFFFFFF

0x1602:000 RPDO3 maping paameter: Number of mapped Number of objects mapped in RPDO3.
applicationobjects in PDO
0..0]..8

0x1602:001 RPDO3 mapping pameter: Applicatiorobject 1 Mapping etry 1for RPDO3.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1602:002 RPD@ mapping psameter: Applicatiorobject 2 Mapping eitry 2for RPDO3.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1602:003 RPDO3 mapping pameter: Applicatiorobject 3 Mapping entry 3for RPDOS3.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1602:004 RPD@ mapping peameter: Applicatiorobject 4 Mapping etry 4for RPDO3.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1602:005 RPDO3 mapping pameter: Applicatiorobject 5 Mapping etry 5for RPDO3.
0x00000000 ...Jx00000000)... OXFFFFFFFF

0x1602:006 RPD@ mapping peameter: Applicatiorobject 6 Mapping entry 6for RPDOS3.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1602:007 RPDO3 mapping pameter: Applicatiorobject 7 Mapping etry 7for RPDO3.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1602:008 RPD@ mapping peameter: Applicatiorobject 8 Mapping etry 8for RPDO3.
0x00000000 ...Jx00000000)... OXFFFFFFFF

0x1A00:000 TPDO1 mapping pameter: Number of mapped Number of objects mapped in TPDO1.
applicationobjects in TPDO
0..p]..8

0x1A00:001 TPDO1 mapping pameter: Applicatiorobject 1 Mapping eatry 1for TPDOL1.
0x00000000 ..Jx6041001)... OXFFFFFFFF

0x1A00:002 TPDO1 mapping pameter: Applicatiorobject 2 Mapping etry 2for TPDOL1.
0x00000000 ...Jx60440019... OXFFFFFFFF

0x1A00:003 TPDO1 mapping pameter: Applicatiorobject 3 Mapping eatry 3for TPDOL.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1A00:004 TPDO1 mapping pameter: Applicatiorobject 4 Mapping entry 4for TPDOL1.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1A00:005 TPDO1 mapping pameter: Applicatiorobject 5 Mapping entry 5for TPDOL.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1A00:006 TPDO1 mapping pameter: Applicatiorobject 6 Mapping eatry 6for TPDOL.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1A00:007 TPDO1 mapping pameter: Applicatiorobject 7 Mapping eatry 7for TPDOL1.
0x00000000 ...Jx0000000D... OXFFFFFFFF

0x1A00:008 TPDO1 mapping pameter: Applicatiorobject 8 Mapping enatry 8for TPDOL1.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1A01:000 TPDO2 mapping pameter: Number of mapped Number of objects mapped in TPDO2.
applicationobjects in TPDO
0..0]..8

0x1A01:001 TPDO2 mapping pameter: Applicatiorobject 1 Mapping eatry 1for TPDO2.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1AQ:002 TPDO2 mapping pameter: Applicatiorobject 2 Mapping etry 2for TPDO2.
0x00000000 ...Jx0000000D... OXFFFFFFFF

0x1A01:003 TPDO2 mapping pameter: Applicatiorobject 3 Mapping eatry 3for TPDO2.
0x00000000 ...Jx0000000D... OXFFFFFFFF

0x1AQ:004 TPDO2 mapping pameter: Applicatiorobject 4 Mapping eatry 4for TPDO2.
0x00000000 ...Jx00000000... OXFFFFFFFF

0x1A01:005 TPDO2 mapping pameter: Applicatiorobject 5 Mapping entry 5for TPDO2.

0x00000000 ...Jx00000000... OXFFFFFFFF
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Parameter Name /valuerange / [default setting]

Info

0x1AM:006 TPDO2 mapping pameter: Applicatiorobject 6

0x00000000 ...Jx00000000... OXFFFFFFFF

Mapping etry 6for TPDO2.

0x1A01:007 TPDO2 mapping pameter: Applicatiorobject 7
0x00000000 ...Jx0000000D... OXFFFFFFFF

Mapping etry 7for TPDO2.

0x1AQ.:008 TPDO2 mapping pameter: Applicatiorobject 8

0x00000000 ...Jx0000000)... OXFFFFFFFF

Mapping etry 8for TPDO2.

0x1A02:000 TPDO3 mapping pameter: Number of mapped
applicationobjects in TPDO
0..0]..8

Number of objects mapped in TPDO3.

0x1A02:001 TPDO3 mapping pameter: Applicatiorobject 1
0x00000000 ...Jx00000000... OXFFFFFFFF

Mapping etry 1for TPDOS3.

0x1A02:002 TPDO3 mapping pameter: Applicatiorobject 2
0x00000000 ...0x0000000)... OXFFFFFFFF

Mapping etry 2for TPDO3.

0x1A02:003 TPDO3 mapping pameter: Applicatiorobject 3
0x00000000 ...0x0000000)... OXFFFFFFFF

Mapping etry 3for TPDO3.

0x1A02:004 TPDO3 mapping pameter: Applicatiorobject 4
0x00000000 ...Jx00000000... OXFFFFFFFF

Mapping etry 4for TPDO3.

0x1A02:005 TPDO3 mapping pameter: Applicatiorobject 5
0x00000000 ...Jx0000000)... OXFFFFFFFF

Mapping etry 5for TPDO3.

0x1A02:006 TPDO3 mapping pameter: Applicatiorobject 6
0x00000000 ...gx0000000)... OXFFFFFFFF

Mapping etry 6for TPDO3.

0x1A02:007 TPDO3 mapping pameter: Applicatiorobject 7
0x00000000 ...Jx0000000D... OXFFFFFFFF

Mapping etry 7for TPDO3.

0x1A02:008 TPDO3 mapping pameter: Applicatiorobject 8
0x00000000 ...Jx0000000D... OXFFFFFFFF

Mapping etry 8for TPDO3.
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9.4.10. ervice data objects

Service data objects (SDOs) make it possible to read and write all parameters of the
inverter via CANopen.

Details
w Two independat SDO channelsa providedat the sametime. SDO channel 1 is
always active SDO channel @an be actratedvia0x2301:005 (P510.05)

w An SDO iswahys transmittedwith confirmation,i. e. the receptiorof an SDOréme is
ackrowledged by thereceiver.

w The identifierdor SDO1 and SDOZagenerated from the basic identifie(in
compliance with the "Predefiad Connectiorset") and the node adrkss st:

Object Direction Identifier
to the device | from the device
SDO1 | Basic identifieDx600 + node adéss
1 Basic identifie0x580 + node adess
SDO2 | Basic identifieDx640 + node adéss
1 Basiddentifier 0X5CO + node adess

Structure of the SDOraime user @ta

The user data are shown in Motorola format:

1st byte 2nd byte ‘ 3rd byte 4th byte 5th byte 6th byte 7th byte 8th byte
Command Index Subindex Data 1 Data 2 Data 3 Data 4
See table below| LOW byte ‘ HIGH byte LOW word HIGH word

Address of the parameter to be read or written. LOW byte HIGH byte LOW byte HIGH byte

The following commands can be transmitted or receivedafating and reading the

parameders:
Command 1st byte Data length | Info
hex dec
Write request 0x23 35 4 bytes Writing of a parameter to the inverter.
0x2B 43 2 bytes
OX2F 47 1 byte
0x21 33 Block
Write response 0x60 96 4 bytes Inverter acknowledges a write request.
Read request 0x40 64 4 bytes Reading of a pameter from the inverter.
Read response 0x43 67 4 bytes Inverter response to a read request with the current parameter valu
0x4B 75 2 bytes
OX4F 79 1 byte
0x41 65 Block
Error response 0x80 128 4 bytes Inverter response to the incorrect exeaonti of the read/write request.
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More precisely, the command byte comprises the following information:

Command 1st byte
Command specifier (cs) Toggle (t) | Length* e S
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Write request 0 0 1 0 0/1 0/1 1 1
Write response 0 1 1 0 0 0 0 0
Read request 0 1 0 0 0 0 0 0
Read response 0 1 0 0 0/1 0/1 1 1
Error response 1 0 0 0 0 0 0 0
*Bit coding of the length: 00 = 4 bytes, 01 = 3 bytes, 10 = 2 bytes, 11 =
e: expedited (shortened block servig
s: segmated (normal block service

More commands are defined in the DS301 V4.02 CANopen specification (e.g. segmented

transfer).

Maximally 4 bytes are available for parameter value entries. Depending on the data
format, they are assigned as follows:

5th byte 6th byte 7th byte 8th byte
Parameter value (1 byte) 0x00 0x00 0x00
Parameter value (2 bytes) 0x00 0x00
LOW byte ‘ HIGH byte
Parameter value (4 bytes)
LOW word HIGH word
LOW byte ‘ HIGH byte LOW byte ‘ HIGH byte
The parameter attribute list in the annedso speciés a scaling factor. The sogl
factor is relevant to the transmission of parameter values which are represented v
one or several decimal positions in the parameter list. If the scaling factor is > 1,
before the transmission, the valueust be multiplied with the scahg factor specified,
so that the value can be traferred completely (as an inger value). On the SO
client side, the integer value must then be divided by the scaling factor again, in ¢
to receive the original value witdecimal positions.
Parameter Name / value range / [default setting] Info
0x1200:000 SDOL1 server parameter: Highest sotlex supported
A Read only
0x1200:001 SDOL1 server parameter: CBclient-> server (rx) | Display of the receive identi for SDO server channel 1 (basic SDO
A Read only channel).
A According to DS301 V4.02, the basic SDO channel can neither b
changed nor deactivated.
0x1200:002 SDO1 server parameter: COBserver> client (tx) | Display of the transmit identifier for SDOrger channel 1 (basic SDO
A Read only channel).
A According to DS301 V4.02, the basic SDO channel can neither b
changed nor deactivated.
0x1201:000 SDO2 server parameter: Highest soblex supported
A Read only
0x1201:001 SDO2 server parameter: COBclient-> server(rx) | Specification of the receive identifier for SDO server channel 2.
0x00000000 ... [0x80000640] ... OXFFFFFFFF A If SDO server channel 2 is activated0%a301:005 (P510.05this
parameter is set to the value "node addee+ 0x640". This default
setting can be changed.
0x1201:002 SDO2 server parameter: COBserver> client (tx) | Specification of the transmit identifier for SDO server channel 2.
0x00000000 ... [0x800005C0] ... OXFFFFFFFF A 1f SDO server channel 2 is aatiad via0x2301:005 (P510.05this
parameter is set to the value "node address + 0x5C0". This defau
setting can be changed.
0x1201:003 SDO2 server parameter: Nodl2 of the SDO client 1] Specification oftte node address for the SDO client.
.. [0] ... 127
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Parameter Name / value range / [default setting] Info
0x2301:005 CANopen settings: Activate SDO2 channel (CANg 1 = activate SDO server channel 2.
(P510.05) sett.: SDO2 channel)
0 Not active
1 Active
9.4.11. Hror responses

The response to CANopen errors such as mis3i@s or heartbeat frames can be

configured via the following parameters.

Parameter Name /valuerange / [default setting] Info
0x1029:000 Eror behavior: Highet sub-index suppoted
A Read only
0x1029:001 Error behavior: Communicatioerror Selectiorof the NMTstate to which the iverter isto charge automati
callyif afailure of a CANopen node or amérnal eror is ceteced in the
"Operationalstate.
These also include tHellowingcommunicatiorerrors:
A Charmge-over of the CANntterfaceto the "Busoff" state.
A Occurence of a "Heartbat Event".
0| Satus -> Preoperational In the "Preoperational”state, retwork manaement, sync, and eme
gencytelegams asvell as paameter data can bereceied; pocess
data, however, are ignaed.
1/ Nostatus charge
2| Satus-> Sopped In the "Sopped"state, only retwork management telegamscan be
receved.
0x2857:001 CANopen momoring: RPDOTimeout Selectiorof the respmseto triggering the RPDO1 tinmaonitoring.
A For further possible settingsee paameter Assoaited eror code:
0x2D45:001 (P310.01) 223 A 33425| 0x8291- CAN: RPDOL tirveut
3‘ Fault
0x2857:002 CANopen monoring: RPDOZimeout Selectiorof the responseto triggering the RPDO2 tinmaonitoring.
A For further possible settingsee paameter Assoaited eror code:
0x2D45:001 (P310.0Y) 223 A 33426| 0x8292- CAN: RPDO2 tirvut
3‘ Fault
0x2857:003 CANopen monoring: RPDOJimeout Selectim of the responseto triggering the RPDO3 tinmaonitoring.
A For further possible settingsee paameter Assoaited eror code:
0x2D45:001 (P310.0%) 223 A 33427| 0x8293- CAN: RPDO3 tivaut
3‘ Fault
0x2857:005 CANopen monéring: Heartbet-Timeout Consumer | Selectiorof the response with "Heartbat BEvent" in consumer 1.
A For further possible settingsee paameter Assodited error code:
0x2D45:001 (PR).01)] 223 A 33156| 0x8184- CAN: heartbat time-out consumer 1
3‘ Fault
0x2857:006 CANopen monéring: Heartbet-Timeout Consumer | Selectiorof the response with "Heartbat BEvent" in consumer 2.
A For further possible settingsee paameter Assodited error code:
0x2D45:001 (P310.0%) 223 A 33157| 0x8185- CAN: heartbat time-out consumer 2
3‘ Fault
0x2857:007 CANopen monéring: Heartbet-Timeout Consumer | Selectiorof the response with "Heartbat BEvent" in consumer 3.
A For further possible settingsee paameter Assodited error code:
0x2D45:001 (P310.01) 223 A 33158| 0x8186- CAN: heartbat time-out consumer 3
3‘ Fault
0x2857:008 CANopen monoring: Heartbet-Timeout Consumer | Selectiorof the response with "Heartbat BEvent" in consumer 4.
A For further possible settingsee paameter Assodited error code:
0x2D45:001 (P310.01) 223 A 33159| 0x8187- CAN: heartbat time-out consumer 4
3‘ Fault
0x2857:010 CANopen monoring: "Busoff" state charge Selectiorof the responseo changingo the "Bus off'state.
A For further possible settingsee paameter Assodited error code:
0x2D45:001 (P310.0) 223 A 33154] 0x8182- CAN: bus off
2‘ Trouble
0x2857:011 CANopen moméring: Warning Selectiorof the response that is execued in thecase oftoo many incor-
A For further possible settingsee paameter rectly sent or received CANelegams (> 96).
0x2D45:001 (P310.04) 223
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1/ Warning Assodited eror code:

A 33155| 0x8183- CANwarning
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9.4.12. Diagnostic counter

The following parameters serve to diagnose the communioagictivities between the
inverter and the CANopen network. The counters are freening, i. e. when the
maximum vale has been reached, the respective counter starts at 0 again.

Parameter Name /valuerange / [default setting] Info
0x230A:000 CANopen statisticslighest subindex Number of fame and eror counters.
A Read only
0x230A:001 CANopen statistic®DOIreceived Disphy of the number of PDOtelegamsreceived.
(P580.01) (CAN statistic?DOlreceved)
A Read only
0x230A:002 CANopen statistic®DO2eceied Disphy of the number of PDO2legamsreceived.
(P580.02) (CAN statistic®®DO2eceied)
A Read only
0x230A:003 CANopen statistic®DO3Jeceived Disphy of the number of PDO@legamsreceived.
(P580.03) (CAN statistic?DO3eceived)
A Read only
0x230A:005 CANopen statisticDO1 transmitted Disphy of the number of PDOtelegams set.
(P580.05) (CAN statistice?DO1 transmitted)
A Read only
0x230A:006 CANopen statisticDO2 transmitted Disphy of the number of PDOlegams seat.
(P580.06) (CAN statistic®?DO2 transmitted)
A Read only
0x230A:007 CANopen statistic®DO3 trasmitted Dispby of the number of PDOlegams set.
(P580.07) (CAN statistice?DO3 transmitted)
A Read only
0x230A:009 CANopen statisticSDO%elegams Disphy of the number of SDQ&legams.
(P580.09) (CAN statisticsSDOIcounter)
A Read only
0x230A:010 CANopen statistic8DOZelegams Dispby of the number of SDO2legams.
(P580.10) (CAN statisticsSDOZounter)
A Read only
0x230B CANopen eor counter Dispby of thetotal number of CAKaults that have occurred.
(P518.00) (CAN emrcounter)
A Read only
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9.4.13. LED status displays

Information about the CAN bus status can be obtained quickly via the-RIAW' and

"CANERR" LED displays on the front of the inverter.

The meaning can be seen from the

tables below.

Inverter not active on the CAN bus (yet)

LED "CAMNRUN" LED "CANERR" Meaning
off Inverter is not active on the CAN bus.
off I | 'Bus Off" state.

Both LEDs are flickering alternately

on
FORTRRITRNRDIRNNRNNDNNDN N Automatic baud rate detection active.
it nnnnnnnnnnnl

Inverter active on the CAN bus

The green "CAIRUN" LED indicates

ti@ANopen state:

LED "CANRUN" CANopen state
EEENNENNNNNENENENNNEHNN| PreOperational
blinking fast (5 Hz)
I | Operational

on

| | | Il | Stopped
blinking 1x, then goes off for 1 s

The red "CAMNERR" LED indicates a CANopen error:

LED "CANERR" CANopen error

[ ] [ | [ | @ | Warning Limit reached

blinking 1x, then goes ofbr 1 s

H HE Il B |Heartbeat Event

blinking 2x, then goes off for 1 s

HE B H BB Sync message error (only possible in the "Operational” state)
blinking 3x, then goes off for 1 s
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9.4.14.

Restart communication

The following parameter can be used to restartstop communication. Optionally it is
also possible to reset all communication parameters to the default status.

Details

A restart of communication is required after changes of the interface configuration (e. g.
node address and baud rate) in order thhe changed settings become effective.

For restarting commuication, there are two options:

a) Switch inverter off and on again.
b) Set the selection = "Restart with current values [1]J0%2300 (P508.00)

Parameter Name /value range / [default setting] Info
0x2300 CANopen communication (CANopen comm.) Restart / stop communication.
(P508.00) A Setting can only be changed if the inverter is  |A After successful execution, the value 0 is shown.

inhibited.

0 No action/no error Only status feedback
1 Restart with current values Restart communication with the current values.
2 Restart with default values Restart communication with the standard values of the CAN param

(0x1000 ... Ox1FFF and 0x2301).

5 Stop network commugation Stop communication.

A The "Stop Remote Node" NMT command is executed. After
successful execution of this command, only the reception of netw
management frames is possible.

10 In progress Only status feedback
11 Action cancelled
12 Error
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9.4.15. Short setup

In the following, the steps required for controlling the inverter via CANopen are described.

Parameterisation required
1. St the CANopen node adess.

w Each retwork node mut be provided with a unique node addss.
St the CANopen bauthte.

w Default setting:500 kips
w Details:4 Baudrate setting] 261

Optional:Configurdnverter as "mini mater".

w Required if the initialisatiorof the CANopen etwork and the assoated status
charge from "PreOperational'to "Operational'is not effectecby a highe-level
host system.

w Details:4 Configuredevice as mini mster] 262
Optional:Chamge theresponse of thenverter to the triggering of the RPDO time
monitoring.

w Default setting:In case of missing RPDOs, aroeiis triggered.

w Details:4 Erorresponses] 275

Save parameter settings0x2022:003 (P700.03) "On /start [1]".

Switch the nverter offand then on gain in ader that the charged communication
settingscan get effective.

Program the mater so thet the following SDO mesgas ae set to the nverter:

1. 0x2631:037 (P400.3A1 (activatenetwork control)
2. 0x2860:001 (P201.0895 (&t network asstandard stpoint source)

3.  PDO mapping and configuratiofthe process ata objects RPDO1 and TPDOL1
(see the sectionSRPDO1 mappitiand "TPDO1 mappiriy

Caitrol inverter via RPD1 (andevaluate the curent status via TPDO1).

w For assignmat of the control word and gtpoint selection see sectiofRPDO1
mapping.

w For assignmat of the status word and actualialue output, seesection"TPDO1
mappind.

w AcceleratiorDx2917 (P220.0@nd deceleratior0x2918 (P221.0Gan be
set/charged via SDO mesges.

In the default setting, the digital input DI1 is assigned with the "Run"
function. If the network control is activated, this function serves as "start
enable” for start commands via neork. Hence, the digital input DI1 must
be set to HIGH leveh brder that the motor can be started via network.

4 Start / stop mota] 493
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RPDO1 mapping
The RPDOL1 is used to control thearter.

Changing the identifier (CAB) and the PDO mapping only allows the following

procedure:

1. Set RPDOL1 to "invalid": Set bit 31 in the identifiet 400:001 (P540.019 "1".

Set RPDO1 mapping to "invali@%1600:00G= set 0.

Map NetWordIN1 data wor@k4008:001 (P590.019 RPDO10x1600:001= set

0x40080110.

MapNetwork setpoint frequency (0.Dx400B:003 (P592.08) RPD0O10x1600:002= set

0x400B0310.

Set RPDO1 mapping to "valid" agdini600:00G= set 2 (number of mapped parameters).

Optional: Set timeout time for monitoring tte data reception ifdx1400:005 (P540.0%)

[ms].

w Default setting: 100 ms

Change identifier for RPDO1 (optional) and set RPDO1 to "valid" again: Write the new

identifier into 0x1400:001 (P5401) and simultaneously set bit 31 to "0".

w Default setting: 0x200 + node address (hex)

w Example: Node address = 10 (0xA) and basic identifier = default setting:
Identifier to be written into0x1400:001 (P540.0%) 0x200 + OxA 0x20A (0b0011

0000 1010)

Function assignment of the NetWordIN1 data word (byte 1+2 of the RPDO1)

Bit Default setting For details and configuration, see
0 Not active (reserve) 0x400E:001 (P505.01)
1 Not active (reserve) 0x400E:002 (P505.02)
2 Activate quick stop 0x400E:003 (P505.03)
3 Not active (reserve) 0x400E:004 (P505.04)
4 Run forward (CW) 0x400E:005 (P505.05)
5 Activate preset (bit 0) 0x400E:006 (P505.06)
6 Activate preset (bit 1) 0x400E:007 (P505.07)
7 Reset error 0x400E:008 (P505.08)
8 Not active (reserve) 0x400E:009 (P505.09)
9 Activate DC braking 0x400E:010 (P505.10)
10 Not active (reserve) 0x400E:011 (P505.11)
11 Not active (reserve) 0x400E:012 (P505.12)
12 Reverse rotationaldirection 0x400E:013 (P505.13)
13 Not active (reserve) 0x400E:014 (P505.14)
14 Not active (reserve) 0x400E:015 (P505.15)
15 Not active (reserve) 0x400E:016 (P505.16)

Specifying the frequency setpoint (byte 3+4 of the RPDO1)

w The specification is made unsigned (independent of the direction of rotation) as

integer in the resolution [0.1 Hz].

w The direction of rotation is defined in the default setting via bit 12 of the NetWordIN1

data word.
w Example:456 np dc |1
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TPDO1 mapping
The TPDOL1 is used for the output of status information and the actual frequency value.

Changing the identifier (CAB) and the PDO mapping only allows the following
procedure:

1. Set TPDOL1 to "invalid": Set bit 31 in the identifig. 800:001 (P550.019 "1".
Set TPDO1 mapping to "invalid@k1A00:00G= set 0.

Map NetWordOUT1 data wor@x400A:001 (P591.0tb) TPDO10x1A00:00F set
0x400A0110.

MapFrequency (0.1)x400B:003 (P592.08) TPDO1:
0x1A00:00Z set 0x400C0310.
Set TPDO1 mapping to "valid" agdar1A00:00 = set 2 (number of mapped parameters).

Optional: Set Transmission type(r1800:002 (P550.02nd Event timer ihx1800:005
(P550.05)

w Default setting: Cyi transmission every 20 ms.
Change identifier for TPDO1 (optional) and set TPDOL1 to "valid" again: Write the new
identifier into 0x1800:001 (P550.0&nd simultaneously set bit 31 to "0".

w Default setting: 0x40000180 + nodddress (hex)

w Example: Node address = 10 (0xA) and TPDO1 basic identifier = default setting:

Identifier to be written intoOx1800:001 (P550.0%)0x40000180 + OxA =
0x4000018A (0b0100 0000 0000 0000 0000 0001 1000 1010)

Status assignment of the NetWordOUT1 data word (byte 1+2 of the TPDO1)

Bit Default setting For details and configuration, see
0 Ready for operation 0x2634:010 (P420.10)
1 Not connected 0x2634:01 (P420.11)
2 Operation enabled 0x2634:012 (P420.12)
3 Error active 0x2634:013 (P420.13)
4 Not connected 0x2634:014 (P420.14)
5 Quick stop active 0x2634:015 (P420.15)
6 Running 0x2634:016 (P420.16)
7 Device warning active 0x2634:017 (P420.17)
8 Not connected 0x2634:018 (P20.18)
9 Not connected 0x2634:019 (P420.19)
10 Setpoint speed reached 0x2634:020 (P420.20)
11 Current limit reached 0x2634:021 (P420.21)
12 Actual speed- 0 0x2634:022 (P420.22)
13 Rotational direction reversed 0x2634:023 (P420.23)
14 Release holding brake 0x2634:024 (P420.24)
15 Safe torque off (STO) as 0x2634:025 (P420.25)

Output of the actual frequency value (byte 3+4 of the TPDO1)

w The output is made unsigned (independent of the direction of rotation) as integer in

the resolution [0.1 Hz].

® An active reversal is gilayed via bit 13 of the NetWordOUT1 data word.

w9EIF YL SY npc np dc
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9.5. Modbus RTU

#Modbus

Modbus is an internationally approved, asynchronous, serial communication protocol,
designed for commercial and industrial automation applications.

w Detailed information on the Modbus can be found on the web page of the
international Modbus Organization, USA, who also further develop the Modbus
protocol: http:// www.modbus.org

w Information about the dimensioning of a Modbus network can henfibin the
configuration document for the inverter.

Preconditions

Control unit (CU) of the inverter is provided with Modbus.

9.5.1. Introduction

w The process of data transmission distinguishes between three different operating
modes: Modbus ASCII, Modbus RTW| Btodbus TCP. This chapter describes the
Modbus RTU operating mode ("Remote Terminal Unit").

w The Modbus protocol is based on a master/slave architecture where the inverter
always works as slave.

w The Modbus network only permits one master (at a time) segdimmmands and
requests. The master is also the sole instance to be allowed to initiate Modbus
communication. No direct communication takes place between the slaves.

w The physical interface corresponds to TIA/E85-A which is very common and
suitable forthe industrial environment. This interface enables baud rates from 2400 to
115200 kbps.

w The inverter supports Modbus function codes 3, 6, 16 (0x10) and 23 (0x17).
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9.5.2. Node addresssetting

Each network node must be provided with a unique node address.
The paametersfor the baudrate of the device ae described baw.
The paametersfor addessing the dvice ae described beiw.

Details

w The node address of the inverter can be optionally sébi#321:001 (P510.0dy
using the O switches on the device labelled with "1" ... "128".
w The setting that is active when the inverter is switched on is the effective setting.

w The labelling of the DIP switches corresponds to the values of the individual DIP
switches for determining the nodaddress (see the following example).

w The node address 0 is reserved for messages to all nodes ("Broadcast") .
w The active node address is showrDk2322:001 (P511.01)
Example of how the node address is set via the DIP shétc

DIP switch 128 64 32 16 8 4 2 1
Setting OFF OFF OFF ON OFF ON ON ON
Value 0 0 0 16 0 4 2 1
Node address =sumofallvalues=16+4+2+1=23
Parameter Name /valuerange / [default setting] Info
0x2321:001 Modbus settingsNode ID Optionallysettingof the node addess (irstead of settingzia DIP
(P510.01) (Modbus sett.Node ID) switches 1 ... 128).
1..0]..247 A The node adrkss st here only beomes effectivéf DIPswitches
1 ... 128 hve been st to OFF bfore mainsswitching.
A A chamge in the node adeess only beomes effectivefter arestart of
Modbus communication.
0x2323 Modbusswitch position Disphy of the DIRswitch settingat the last mains pwer-on.
(P509.00) (Modbusswitch) A Thevalue disphyed correspandsto the sum of all DIBwitch values
A Read only (except for DIPswitchesfor terminatingresitor).
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9.5.3. Baud ratesetting
All network nodes must be set to the same baud rate.

Details

w If the DIP switch labelled with "b" is in the OFF position at switghthe autonatic
baud rate detection function is active. If it is in the ON position, the setting in

0x2321:002P510.02applies instead.

w If the automatic baud rate detection function is activated, thstfb ... 10 messages

are lost after switckon.

w The active baud rate is displayedixn2322:002 (P511.02)

Parameter Name / value range / [default setting] Info
0x2321:002 Modbus settings: Baud rate (Modbus seBaud Optionally setting of the baud rate (instead of setting via DIP switch
(P510.02) rate) A The baud rate set here is only effective if DIP switch b was set to
0 Automatic before mains switching. Otherwise automatic baud rate detection,
active.
! 2400 bps A A change in the baud t®only becomes effective after a restart of
2 4800 bps Modbus communication.
3 9600 bps A 1f the automatic baud rate detection function is activated, the first
... 10 messages are lost after swith.
4 19200 bps
5 38400 bps
6 57600 bps
7 115200 bps
0x2323 Modbus switch position (Modbus switch) Display of the DIP switch setting at the last mains peaver
(P509.00) A Read only A The value displayed corresponds to the sum of all DIP switch val
(except for DIRBwitches for terminating resistor).
9.5.4. Data format setting

All network nodes must be set to the same data format.

Details

w If the DIP switch labelled with "a" is in the OFF position at svatghithe automatic
data format detection function is active. Ifitin the ON position, the setting in

0x2321:003P510.03pplies instead.

w If the automatic data format detection function is activated, the first 5 ... 10 messages

are lost after switckon.

w The active data format is displayed@m2322:003 (P511.03)

Parameter Name /valuerange / [default setting] Info
0x2321:003 Modbus settingsbata format Definitionof the parity andstop bits.
(P510.03) (Modbus sett. Data format)
0| Automatic Automaticdata format detection.
A With this settingthe first5 ... 10 messges ae lost after switch-on.
18,E, 1 8 data bits,even parity, 1stop bit
2/8,0,1 8 data bits, odd pari, 1stop bit
3|8,N, 2 8 data bits, noparity bit, 2stop bits
4/8,N, 1 8 data bits, no parity bit, Hop bit
0x2323 Modbusswitch position Disphby of the DIFswitch settingat the last mains wer-on.
(P509.00) (Modbusswitch) A Thevalue disphyed correspondsgto the sum ofall DIPswitchvalues
A Read only (except for DIPswitchesfor terminatingresitor).
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9.55.

Time-out monitoring

The response to the missing Modbus messages can be configured via the following

parameters.
Parameter Name / value range / [default setting] Info
0x2858:001 Modbus monitoring: Response to tirmit (Modbus | Selection of the response executed if no valid messages have beer
(P515.01) monit.: Resp. Timeut) received via the Modbus for a longer time than the thmat period set
A For further possible settings, see parameter in 0x2858:002 (P515.02)
0x2D45:001 (P310.01) 194 Associated error code:
A 33185] 0x81A1Modbus: network timeout
3 Fault 4 Error typeg 111
0x2858:002 Modbus monitoring: Tim®ut time Timeout period for monitoring the message reception via Modbus.
(P515.02) (Modbus monit.: Timeut time)
0.0...[2.0] ... 300.0 s
9.5.6. Diagnostics

The following parameters serve to diagnose the communicadictivities between the
inverter and the Modbus network.

Parameter Name /valuerange / [default setting] Info
0x2322:001 ActiveModbus settingsActivenode ID Disphy of the activenode addess.
(P511.01) (Modbus diag.: Activaode ID)
A Read only
0x2322:002 ActiveModbus settingsActivebaudrate Dispby of the activebaudrate.
(P511.02) (Modbus diag.: Activbaudrate)
A Read only
A For the meaning of the dispy see paameter
0x2321:002 (P510.02) 283
0x2322:003 ActiveModbus settingsData format Disphy of the activedata format.
(P511.03) (Modbus diag.: Btaformat)
A Read only
A For the meaning of the dispy seeparameter
0x2321:003 (P510.03) 283
0x232A:001 Modbus statisticsMessajesreceived Disphby of thetotal number of messgesreceied.
(P580.01) (Modbus statisticMess.received) A Thiscounter counts bath valid and ivalid messges.
A Read only A Afterthe maximumvalue has beemeached, thecounter starts again
"0".
0x232A:002 Modbus statisticsvalid messgesreceived Dispby of the number of/alid messgesreceived.
(P580.02) (Modbus statisticVal. messrec.) A Afterthe maximumvalue has beemeached, thecounter starts again
A Read only "0".
0x232A:003 Modbus statisticsMessajes with exceptions Dispby of the number of mesggs with exceptionghat have been
(P580.03) (Modbus statisticMess.w. exc.) receved.
A Read only A Afterthe maximumvalue has beemeached, thecounter starts again
"0".
0x232A:004 Modbus statisticsMessajes with erors Disphy of the number of mesggsreceived with afaulty data integrity
(P580.04) (Modbus statisticMess.w. emrors) (parity, (RC).
A Read only A Afterthe maximumvalue has beemeached, thecounter starts again
"0".
0x232A:005 Modbus statisticsMessaes st Disphy of thetotal number of messges ent.
(P580.05) (Modbus statisticMessaes sait) A Afterthe maximumvalue has beemeached, thecounter starts again
A Read only "0".
0x232E:001 Modbus diagnosticef last Rx dita: Offset For purposes of diagnosticthe last messae receved (max. 16 bytes) is
(P583.01) (Rx dta diagn.: Rxata offset) shown in0x232E:002 (P583.020x232E:017 (P583.1Hor longer mes
0..0]...240 sages, an offsetan be specifiedhere, indicatingfrom whichbyte of the
messae the disphy of the 16bytes isto start.
0x232E:002 Modbus diagnosticef last Rx dita: Data byte 0 Disphy of the messge received legt.
(P583.02) (Rx dta diagn.: Lst RxDbyte0)
A Read only
0x232E:003 Modbus diagnosticsf last Rx dita: Databyte 1
(P583.03) (Rx dta diagn.: Lst RxDbytel)
A Read only
0x232E:004 Modbus diagosticsof last Rx @ta: Data byte 2
(P583.04) (Rx dta diagn.: Lst RxDbyte?2)

A Read only
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Parameter Name /valuerange / [default setting] Info
0x232E:005 Modbus diagnosticsf last Rx dita: Databyte 3
(P583.05) (Rx dita diagn.: Lst RxDbyte3)

A Read only
0x232E:006 Modbus diagnosticef last Rx dita: Data byte 4
(P583.06) (Rx dta diagn.: Lst RxDbyte4)

A Read only
0x232E:007 Modbus diagnosticsf last Rx dita: Databyte 5
(P583.07) (Rx dita diagn.: etzt RxDBByteb)

A Read only
0x232E:008 Modbus diagnosticef last Rx dita: Data byte 6
(P583.08) (Rx dta diagn.: Lst RxDbyte6)

A Read only
0x232E:009 Modbus diagnosticef last Rx dita: Databyte 7
(P583.09) (Rx dta diagn.: Lst RxDbyte7)

A Read only
0x232E:010 Modbus diagnosticsf last Rx dita: Data byte 8
(P583.10) (Rx dita diagn.: Lst RxDbyte8)

A Read only
0x232E:011 Modbus diagnosticsf last Rx @ta: Data byte 9
(P583.11) (Rx dta diagn.: Lst RxDbyte9)

A Read only
0x232E:012 Modbus diagnosticsf last Rx dita: Databyte 10
(P583.12) (Rx dta diagn.: Lst RxDbyte10)

A Read only
0x232E:013 Modbus diagnosticsf last Rx dta: Databyte 11
(P583.13) (Rx dta diagn.: Lst RxDbytel1)

A Read only
0x232E:014 Modbus diagnosticsf last Rx dita: Databyte 12
(P583.14) (Rx dta diagn.: Lst RxDbyte12)

A Read only
0x232E:015 Modbus diagnosticsf last Rx dta: Databyte 13
(P583.1% (Rx dta diagn.: Lst RxDbyte13)

A Read only
0x232E:016 Modbus diagnosticsf last Rx dta: Databyte 14
(P583.16) (Rx dta diagn.: Lst RxDbyte14)

A Read only
0x232E:017 Modbus diagnostisof last Rx dita: Data byte 15
(P583.17) (Rx dta diagn.: Lst RxDbytel5)

A Read only
0x232F:001 Modbus diagnosticsf last Tx data: Offset For purposes of diagnosticthe last messae sent (max. 16bytes) is
(P585.01) (Tx data diagn. Tx data offset) shown in0x232F:002 (P585.02Px232F:017 (P585.1For longer mes

0..0]...240 sages, an offsetan be specifiethere, indicatingrom whichbyte of the

messae the disply of the 16bytes isto start.

0x232F:002 Modbus diagnosticsf last Tx data: Data byte 0 Disphy of the messge sant last.
(P585.02) (Tx chta diagn.: Lst TxDbyte0)

A Read only
0x232F:003 Modbus diagnosticsf last Tx data: Data byte 1
(P585.03) (Tx data diagn.: Lst TxDBytel)

A Read only
0x232F:004 Modbus diagnosticsf last Tx data: Data byte 2
(P585.04) (Tx chta diagn.: Lst TxDbyte?2)

A Read only
0x232F:005 Modbus diagnosticsf last Tx data: Data byte 3
(P585.05) (Tx chta diagn.: Lst TxDbyte3)

A Read only
0x232F:006 Modbus diagnosticsf last Tx data: Data byte 4
(P585.06) (T ceta diagn.: Lst TxDbyte4)

A Read only
0x232F:007 Modbus diagnosticef last Tx data: Data byte 5
(P585.07) (Tx chta diagn.: Lst TxDbyte5)

A Read only
0x232F:008 Modbus diagnosticsf last Tx data: Data byte 6
(P585.08) (T cata diagn: Last TxDbyte6)

A Read only
0x232F:009 Modbus diagnosticef last Tx data: Data byte 7
(P585.09) (Tx chta diagn.: Lst TxDbyte7)

A Read only
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Parameter Name /valuerange / [default setting] Info
0x232F:010 Modbus diagnosticsf last Tx data: Data byte 8
(P585.10) (Tx data diagn.: Lst TXDbyte8)

A Read only
0x232F:011 Modbus diagnosticef last Tx data: Databyte 9
(P585.11) (Tx data diagn.: Lst TxDbyte9)

A Read only
0x232F:012 Modbus diagnosticsf last Tx data: Data byte 10
(P585.12) (Tx data diagn.: Lst TxDbyte10)

A Read only
0x232F:08 Modbus diagnosticef last Tx data: Databyte 11
(P585.13) (Tx data diagn.: Lst TxDbyte11)

A Read only
0x232F:014 Modbus diagnosticef last Tx data: Databyte 12
(P585.14) (Tx data diagn.: Lst TxDbyte12)

A Read only
0x232F:015 Modbusdiagnosticof last Tx data: Data byte 13
(P585.15) (Tx data diagn.: Lst TXDbyte13)

A Read only
0x232F:016 Modbus diagnosticsf last Tx data: Databyte 14
(P585.16) (Tx data diagn.: Lst TxDbyte14)

A Read only
0x232F:017 Modbus diagnosticsf last Tx data: Data byte 15
(P585.17) (Tx data diagn.: Lst TxDbyte15)

A Read only
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9.5.7. Function codes
The mode of access to inverter data (parameters) is controlled via function codes.
Details

The inverter supports the following function codes:

Function code Functionname Description

3 0x03 Read Holding Registers Read one or more 1bit data words.

6 0x06 Preset Single Register Write a 16bit data word.

16 0x10 Preset Multiple Registers Write one or more 1ébit data words.

23 0x17 Read/Write 4X Registers Within atransaction
A write into a goup ofconneded 4X holdingegiters.
A read fom a goup ofconneded 4X holdingegsters.

Addressing

w The function codes listed above exclusively refer to 4X registers in Modbus addressing.

w All data in the inverter canrdy be accessed via 4X registers, i.e. via register addresses
from 40001.

w The 4xxxx reference is implicit, i. e. given by the function code used. In the frame
therefore the leading 4 is omitted in the addressing process.

w Emotronsupports the basic 1 adéssing of Modbus, i.e. the numbering of the
registers starts with 1 wheeas addessingstarts with 0.For example, the addess 0 is
used in the fame whenregister 40001 igead.

Framestructure

Communication is established on the basis of the cemtradlium access method.
Communcation is always started by a master request. The inverter (slave) then either
gives a valid response or outputs an error code (provided that theasiduas been
received and evahted as a valid Modbus frame). Error causes caimedid CRC
checksums, function codes that are not supported, or impermissible data access.

All Modbus frames have the following basic structure:
w A "frame" consists of a PDU (Protocol Data Unit) and an ADU (Application Data Unit).
w The PDU contains the futi@n code and the data belonging to the function code.

w The ADU serves the purposes of addressing and error detection.
w The data are represented in Big Endian format (most significant byte first).

ADU (Application Data Unit)

Slave address Function code ‘ Data Checksum (CRC)

PDU (Protocol Data Unit)
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Error codes

In theevent of an eror, the noderesponds with a functionode associtedto the

message:
Functioncode |Assocated func|Suppoted error codes
tion code in the
event of an
error
0x03 0x83 0x01,0x02, 0x03, 0x04
0x06 0x86 0x01, 0x02, 0x03, 0x04
0x10 0x90 0x01, 0x02, 0x03, 0x04
0x17 0x97 0x01, 0x02, 0x03, 0x04
Eror code Designation Cause(s)
0x01 Invalid function | The functioncode is not suppded by the nverter, or the hverter is ina state in which therequest is not
code permissible or in which itannot be pocessed.
0x02 Invalid data The combinatiorf astart addess and the legth of the datato betransmittedis nvalid.
address Example: Ifyou have a shve with 100registers, thefirst register has the addess 0 and the Eregister has the
address 99. If thee is arequest of four registers row, from thestart addess 96, theequest can be pocessed
succesfully (for registers 96, 97, 98, and 99§, howeer, fiveregisters from the start addess 96 ee queried,
this eror code isreturned, since the slve has naegster with the addess 100.
0x03 Invalid data Eror in thereset structure of acomplex request, e. g. beause the dta lergth that hasresuted implicitly is
value not correct.
Thecause, lowever, is not that a (paameter) value is writtenoutside thevalid settingrange. As a matteof
principle, the Modbus mtocol has nanformationon valid settingranges of singleegisters or their meaning
0x04 Shve devicefail- | A noncorredable eror has occued while therequest was pocessed in thenverter.
ure
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9.5.8. Data mapping

The process of data mapping is used for defining which Modbus registers read or write to

which inverter parameters.

Details

w There are fixedly daned Modbus registers for common control and status words,
which are located in coherent blocks, in order to facilitate communication with OPC
servers and other Modbus masters. In order to access all relevant data of the inverter,

only a minimum number afommands is required.

w In addition, 24 registers are provided for variable mapping, i. e. free assignment to

inverter parameters.

Predefined Modbus control registers

w These registers are provided with write and read access.
w The crosseference in column Z2hkds to the detailed parameter description.

Modbus registers

Permanently assigned parameter

Address Name
42101 0x400B:001 (P592.01) AC Drive control word
42102 0x400B:005 (P592.05) Network setpoint frequency (0.01)
42103 0x4008:002 (P590.02) NetWordIN2
42104 0x4008:003 (P590.03) NetWordIN3
42105 0x400B:007 (P592.07) PID setpoint
42106 0x6071 Target torque
42107 0x4008:001 (P590.01) NetWordIN1
42108 0x4008:004 (P590.04) NetWordIN4
42109 ... 42121 - Reserved

Predefined Modbus status registers

w These registers are only provided with read access.

w The crosseference in column 2 leads to the detailed parameter description.

Modbus registers Permanently assigned parameter
Address Name
42001 0x400C:001 (P593.01) AC Dive status word
42002 0x400C:006 (P593.06) Frequency (0.01)
42003 0x603F (P150.00) Error code
42004 0x400C:005 (P593.05) Drive status
42005 0x2D89 (P106.00) Motor voltage
42006 0x2D88 (P104.00) Motor current
42007 0x6078 (P103.00) Current actual value
42008 0x2DA2:002 (P108.02) Apparent power
42009 (42008 = High Word, 42009 = Low Word)
42010 0x2D84:001 (P117.01) Heatsink temperature
42011 0x2D87 (P105.00) DCbus voltage
42012 0x60FD (P18.00) Digital inputs (only bit 16 ... bit 31)
42013 0x6077 (P107.00) Torque actual value
42014 ... 42021 - Reserved
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Variable mapping

w Via0x232B:001 ... 0x232B:024 (P530.01 .., 24jegisters can be mappedo
parameters of the nverter.

Format: Oxiiiiss00 (iiii = inek hexadecimal, ss = subie® hexadecimal)
w The dispdy of the nternal Modbusregister numbe's in0x232C:001 ... 0x232C:024

(P531.01 ... 245 generated automaticallySince 32bit parametersrequire two
registers, thae is no 1:1 assignme

w For themappableregisters, a ®C (GclicRedundancy Check) é&xecued. The
chedsum cetermined is disgyed in0x232D (P532.00The usecanread this
"validationcode" anduse itfor comparison in the Modbus nser. In thisway it can be
cheded whether the nverter curently queried is configuredorrectly for the
respectiveapplication.

Parameter Name /valuerange / [default setting] Info

0x232B:001 ... |Modbus paameter mappingParameter 1 ...Parame | Mapping entries for Modbusregister 40103 ... 40149.
0x232B:024 ter 24 A Format: Oxiiiiss00 (iiii = inek, ss = subirek)

(P530.01 ... 24) | (Para. mappingParameter 1 ...Parameter 24)
0x00000000 ...Jx0000000)... OxFFFFFFO0

0x232C:001 ... |Modbusregster assignmet: Register 1 ...Register 24 | Disphy of the nternal Modbusegister numberstartingfrom which the

0x232C:024 (Reg. assignedRegister 1 ...Register 24) parameter mapped irOx232B:001 ... 0x232B:024 (P530.01 ..i24)

(P531.01.. 24) |A Read only stored.

A For the firstparameter mapped, akays 2500.

A From the s@ond paameter mapped, 2500 + offse€fhe offsetesults
from the data types of the peviously mapped pameters.

0x232D Modbus verificatiorcode
(P532.00) (Verificationcode)
A Readonly

9.5.9. LED status displays

Information about the Modbus status can be obtained quickly via the "NRQI" and
"MODERR" LED displays on the front of the inverter.

The meaning can be seen from the tables below.

Inverter not active on the Modbus bus (yet)

LED'MOD-RUN" LED "MOEERR" Meaning

I | Internal error
off

on
FONT RN RRIRNRNNRNNDNDN |Automatic detection of baud rate and data format active.
frrnrnnnnnnnnnnnnnal

Both LEDs are flickering alternately

Inverter active on the Modbus

The green "MOERUN" LED indicates the communication status:

LED "MOERUN" Communication status

off No reception / no transmission
I | Reception / transmission active
on

The red "MOEERR" LED indicates an error:

LED "MOEERR" Error

off No fault

H B E EBENE HE N HE B Communiaton error
Blinking
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9.5.10. Restart communication
The following paramter can be used to restart communication.
Details

A restart of communication is required after changes of the interface configuration (e. g.
node address and baud rate) in order that the changed settings become effective.

For restarting communication, therare two options:
a) Switch inverter off and on again.

b) Set the selection = "Restart with current values [1]J0%2320 (P508.00)

Parameter Name / value range / [default setting] Info
0x2320 Modbus communicatin (Modbus comm.) 1 = restart communication in order that changed settings of the
(P508.00) - interface configuration become effective.

0 No action/no error

1 Restart with current values

9.5.11. Response timesetting

Definea minimum timedelay between the receptiorof avalid Modbus mesgge and the
response of thenverter.

Especiallyat higher baudrates, defininga minimum timedelay ensues the dita excharge
between transmitterModbus mater) andrecevwer (e. g.nverter).

Parameter Name / value range / [defaulegting] Info

0x2321:004 Modbus settings: Minimum response time (Modbu
(P510.04) sett.: Min. resp. time)
0...[0] ... 1000 ms
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9.5.12. Short setup
In the following, the steps required for controlling the inverter via Modbus are described.
Parameterisation reqired
1. Activate network control0x2631:037 (P400.37)"TRUE [1]"
Set network as standard setpoint sour€e2860:001 (P201.0%) "Network [5]"
Set Modbus node address.
w Each network node muste provided with a unique node address.
w Details:4 Node addressetting] 249
Set Modbus baud rate.

w Default setting: Automatic detection.

w If the automatic baud rate detection function is actied, the first 5 ... 10
messages are lost after switcm.

w Details:4 Baud ratesetting] 250

Set Modbus data format.

w Default setting: Automatic detection.

w If the automatic data format detectiofunction is activated, the first5 ... 10
messages are lost after switgm.

w Details:4 Data formatsetting] 250
Save paameter settings0x2022:003 (P700.03)"on /start [1]".

Switch theinverter offand then on gain in ader that the charged communication
settingscan get effective.

In the default setting, the digital input DI1 is assigned with the "Run"”
function. If the network control is activated, this function serves as "start
enale"” for start commands via network. Hence, the digital input DI1 mus
be set to HIGH level inrder that the motor can be started via network.

4 Start / stop moto] 493

Starting/stopping the drive via Modbus

For starting/stopping the drive, Modbus register 42101 can be used.

w Modbus register 42101 is permanently assigned to the AC Drive control word
0x400B:00XP592.01)

w Inthe frame, the leading 4 is omitted in the addressing process. The numbering of the
registers starts with 1; addressing, however starts with 0. Therefore the address 2100
(0x0834)is used in the frame when register 42101 is written.

Bits set in the AC drive control word:

w.Ald n wdzy F2NBFNR 0/ 20
w. Al p P'OGAGIGS ySio2N] O2y GNPt
w. Al c l'OGAQGIGS ySGeg2N)y aSaLRAyd
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Example of an inverter with the node address 1:

Request frame by the master

Slave address

Function code

Data

Register address

AC Drive control wrd

Checksum (CRC)

0x01

0x06

0x08

’ 0x34

0x00 0x61

0x0B 0x8C

If digital input DI1 ("Start enable") is set to HIGH level, the drive should start and the

inverter should respond with the same frame as confirmation:

Response message from the inverter

Slave address

Functon code

Data

Register address

AC Drive control word

Checksum (CRC)

0x01

0x06

0x08

0x34

0x00 0x61

0x0B 0x8C

Write the speed of the dxie via Modbus

The drve speedcan be chaged via the Modbusegister 42102, se®ata mapping

Example of annverter with the node addess 1:

Request frame by the master
Shve addess | Functioncode Data Che&sum (&C)
Register addess Network stpoint frequency (0.01
0x01 0x06 0x08 0x35 0x04 0xD2 0x19 0x39
Response messge from the inverter
Shve addess | Fundion code Data Che&sum (&C)
Register addess Network stpoint frequency (0.01
0x01 0x06 0x08 0x35 0x04 0xD2 0x19 0x39

The drire now rotates with a fequency of 12.34 Hz.

Read the drive speed via Modbus

The drire speedcan beread out via the Modbsregister 42002, se®ata mapping For

read ing a singleegister or everal conneded register blods, the functioncode 3 is used,

seeFunctioncodes

Example of anniverter with the node addess 1:

Request frame by the master
Shve addess | Functioncode Data Che&sum (&C)
Register addess Number ofwords
0x01 0x03 0x07 0xD1 0x00 0x01 0xD5 0x47
Response messge from the inverter
Shve addess | Functioncode Data Che&sum (&®C)
Readbytes Frequency (0.01)
0x01 0x03 0x02 0x04 0xD1 Ox7A 0xD8

The drie rotates with a fequency of 12.33 Hz.
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9.6. PROFIBUS
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PROFIBUS® (Process Field Bus) is a witshfieldbus system for the automation of
machines and production plants.

w Detailed information on PROFIBUS can be found on the web page of the PRQFIBUS
PROFINET International (PI) user organisalitip://www.profibus.com

w Information about the dimensioning of a PROFIBUS network can be found in the
configuration document for the inverter.

w PROFIBUS® is a rtgisd trademark and patented technology licensed by the
PROFIBUS & PROFINET International (PI) user organisation.

Preconditions

w Catrol unit (CU) of thenverter is povided with FROFIBUS.

w The DIRwitchfor the node addess is &t correctly. See "Basicetwork settings'in the
section4k PROFIBUS +67.

w The GSD fils impoted into the hadware configuratorof the control.
w Download of the GSiille

9.6.1. Introduction

The inverter is integrated into a PROFERP network as slave. Therefore it is only
allowed to receive and acknowledge messages and to respond to requests by a master.
The master is also referred to as an active node. Two different types are distinguished:

w Class 1 DP master: central control (BLEC) which cyclically exchanges process data
with the slave. Acyclic data exchange via a separate transmission channel is also
possible.

w Class 2 DP master: engineering, configuration, or operator device (HMI) which only
exchanges data with the slave atigally, e.g. for the purposes of configuration,
maintenance, or diagnostics.

9.6.2. Communication timesetting

The communication time is the time between the start of a request and the arrival of the
corresponding response.

The communication times in the PRBBE network depend on the ...

w processing time in the inverter
w Telegram runtime (baud rate/telegram length),
w nesting depth of the network.

In the case of the inverter, the processing time for process data is approx. 2 ... 3 ms, and
for parameter data (DPV1)is approx. 10 ms. There are madrdependencies between
parameer data and process data.
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9.6.3.

Sation addresssetting

Each network node must be provided with a unique station address.

The paametersfor addessing the dvice ae described beiw.

Details

w

The station address of the inverter can be optionally set via the DIP switches on the

device labelled with "1" ... "64" or ibx2341:001 (P510.01(The DIP switches have

priority.)

The setting that is active when the invertis switched on is the effective setting.
The labelling of the DIP switches corresponds to the values of the individual DIP

switches for determining the station address (see the following example).

View of the DIPswitch

The active station address is showrDi2342:001 (P511.01)

PROFIBUS

B 3 16 34 4 2 1

e

Example of how the station address is set via the DIP switches

DIP switch 64 32 16 8 4 2 1
Setting OFF OFF ON OFF ON ON ON
Value 0 0 16 0 4 2 1

Station address

=sum of all values =16 + 2+ 1 =23

Parameter Name /valuerange / [default setting] Info
0x2341:001 PROFIBUS settingStationaddress Optionalsettingof the stationaddress (istead of settingrzia DIP
(P510.01) (PROFIBUS settStationaddress) switches 1.. 64).
1..B]...125 A The statioraddress st here only b&omes effectivéf DIPswitches
1 ... 64 lave been st to OFF bfore mainsswitching.
A A chamge in the statioraddress only beomes effectiveafter arestart
of PROFIBUS communication.
0x2342:001 ActivePROFIBUS settingActivestationaddress Disphy of the activestationaddress.
(P511.01) (PROFIBUS diag.: Act.statiaddr)
A Read only
0x2343 PROFIBUSwitch position Disphby of the DIRswitch settingat the last mains pwer-on.
(P509.00) (PROFIBUSwitch) A The disphyed valuecorrespondso the sum of the individual DIP
A Read only switchvalues 1 ... 64.
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9.6.4. Baud ratesetting

At the class 1 DP master, the desired baud rate is set. All masters at the bus must be set to
the same baud rate.

The paametersfor the baudrate of the device ae described baw.

Details

w The inverter detects the baud rate automatically.

w The active baud rate is displayediix2342:002 (P511.02)
w The status of automatic detection is displayed®i2348:002 (P516.02)

Parameter Name / value range / [default setting] Info
0x2342:002 Active PROFIBUS settings: Active baud rate Display of the active baud rate.
(P511.02) (PROFIBUS diag.: Active baud rate)

A Read only

0 12 Mbps

1 6 Mbps

2 3 Mbps

3 1.5 Mbps

4 500 kbps

5 187.5 kbps

6 93.75 kbps

7 45.45 kbps

8 19.2 kbps

9 9.6 kbps

15 Search Automatic baud rate detection active.
0x2348:002 PROFIBUS Status: Watchdog status (PROFIBUS | Display of the current state of the watchdog state machine (SWIATE
(P516.02) Watchdog status)

A Read only

0 BAUD_SEARCH The inverter (slave) is able to detect the baud rate automatically.

1 BAUD_CONTROL After detecting the correct baud rate, the invertetgge) status
changes to BAUD_CONTROL, and the baud rate is monitored.

2 DP_CONTROL The DP_CONTROL state serves to the response monitoring of the
master.
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9.6.5. Monitoring

The inverter can give a parameterisable response to various PROFIBUS errors.

The paiametersfor settingnetwork montoring functionsare described beiw.

Details

The following table lists the PROFIBUS errors that can be set for a response.

BEvent Disphy in Responsecan be &t in | Default setting
Communicatiorio the FRROFIBUS ngter is contnuouslyinterrupted. 0x2349 (P517.00Bit 0/ 0x2859:001 (P515.01) Eror

Data excharge via RROFIBUS has be¢erminated. 0x2349 (P517.00Bit 1| 0x2859:002 (P515.02) Noresponse
The nverter hasreceved nvalid configuratiordata from the master. 0x2349(P517.00)Bit 2| 0x2859:003 (P515.03) Eror

An eror has occued during the initialisatioof the FROFIBUShterface. | 0x2349 (P517.00Bit 3| 0x2859:004 (P515.04] Eror

The pocess dtareceved ae invalid. 0x2349 (P517.00Bit 4/ 0x2859:005 (P515.05) Trouble

Parameter Name /valuerange / [default setting] Info
0x2342:003 ActivePROFIBUS settingé/atchdog time Disphy of thewatchdog mortioringtime specifiedby the master.
(P511.03) (PROFIBUS diagWatchdog time) A Monitoring startswith the arrival of the firsttelegam.
A Read only A When avalue of "0" is disglyed, the monioring functionis deactiva
ted.
A A chame in thewatchdog mortioring timein the master is effective
immedately.
0x2348:002 PROFIBUSt&us: Watchdogstatus Disphy of the curent state of thewatchdogstate machine (WESTATE).
(P516.02) (PROFIBUSt&us: Watchdogstatus)
A Read only
0| BAUD_FARCH The nverter (shve) is ableto detect the baudrate automatically.
1/ BAUD_CONTROL After detectingthe correct baudrate, the nverter (shve) status chamges
to BAUD_OONTROL, and the baudate is moniored.
2|DP_CONTROL The DPQONTROLstate savesto the response mortoring of the mater.
0x2349 PROFIBUS eor Bit-coded dispay of FROFIBUS eors.
(P517.00) (PROFIBUS eor)
A Read only
Bit 0| Watchdog elased Communicatiomwith the FROFIBUS n®er is continuouslynterrupted,

e. g.by cable treak orfailure of the FROFIBUS ner.

A No pocess dta ae sent to the nverter (shve) in the "[ata Excharge"
state.

A When thewatchdog mortioring timespecifiedby the master has
elapsed, theresponse &t in 0x2859:001 (P515.01s triggered in the
inverter.

Preconditiongor aresponseby the nverter (shve):

A The shve is in the "@ta Excharge" state.

A Thewatchdogmonitoring timeis configurecborrectly in the mater
(1 ... 65535 ms).

If one of these preconditionis not net, the responseto the esence of

cyclic pocess dta telegams fom the master is notexecuted.

Bit 1| Data excharge completed

Data excharge via FROFIBUS has be¢erminated.

A The iverter (shve) can be istructed by the master to exit the "Data
Excharge" state.

A If thisstate charge isto be reated as an aor in the nverter, the
desred responsecan be &t in 0x2859:002 (P515.02)

Bit 2 | Incorrect configuratiordata

The nverter (shve) hasreceived nvalid configuratiordata from the
master.
A Theresponse &t in 0x2859:003 (P515.08) effected.

Bit 3| Initialisationerror

An eror has occured during the initialisationf the FROFBUSiterface.
A Theresponse &t in 0x2859:004 (P515.04§ effected.

Bit 4| Invalid process dta

The nverter (shve) hasreceved nvalid process dta from the master,
e.g. no pocess dta or dekted process dta ae sent by the "Sop" ope-
atingstatus in the mater.

A Theresponse &t in 0x2859:005 (P515.0% effected.
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Parameter Name /valuerange / [default setting] Info
0x2859:001 PROFIBUS motaring: Watchdog elpsed Selectionof the responseto the continuousnterruption of communica-
(P515.01) (PROFIBUS monit.: WD gised) tion to the FROFIBUS n#er, e. g.by cable lreak orfailure of the FROF}
A For further possible settingsee paameter BUS mater.
0x2D45:001 (P310.0%) 223 Associted eror code:
2| Trouble A 33168| 0x8190- Network: watchdog timeout
0x2859:002 PROFIBUSonitoring: Cata excharge exited Selectiorof the responseo exitingthe "Data Excharge” state.
(P515.02) gPFIgFfIBUhS momt.':tim exch.exmed) Associted eror code:
rfurther possible settingsee paameter A 33169| 0x8191- Network: disruptionof ¢yclic cata excharge
0x2D45:001 (P310.0%) 223
0| Noresponse
0x2859:003 PROFIBUS motaring: hvalid configuration Selectiorof the response trggered by the receptiorof invalid configura
(P515.03) (PROFIBUS monitlnvalid config) tion data.
A For further Pos&ble settingsee paameter Assodited error code:
0x2D45:001 (P310.01) 223 A 33414| 0x8286- Network: PDO mapping esr
2| Trouble
0x2859:004 PROFIBUS motaring: Initialisatiorerror Selectiorof the response trggered by the occurence of an awor during
(P515.04) (PROFIBUS monit.: Init. &) the initialisationof the FROFIBUS module.
A For furthfar possible settingsee paameter Assoaited eror code:
0x2D45:001 (P310.01) 223 A 33170] 0x8192- Network: initialisationerror
2| Trouble
9.6.6. LED status displays

Information about the PROFIBUS status can be obtained quickly via the "NS" and "NE" LED
displays on the front othe inverter.

The meaning can be seen from the table below.

LED "NS" (green)

LED "NE" (red)

Status/meaning

off off No supply voltage available, network deactivated, not initialised, or firmware download act
] Connected with master, control ruimg, "Data Exchange" state active.
on
[ N N Not connected, control stopped, or no data exchange.
Blinking
Il B B ¥ B =B = B Watchdog monitoring time elapsed.
Blinking BIinking
Any [ | [ | | I | PROFIBUS parameterisation error.
Flashing
Il N BB 1} | PROFIBUS configuration error.
Flashing 2 x
off | (nvalid station address set or naorrectable error.

on
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9.6.7.

Diagnostics

The following parameters serve to diagnose the communioagictivities between the
inverter and the PROFIBUS network.

Parameter Name / value range / [default setting] Info
0x2344:001 PROFIBUS Configuration: Extended diagnostic bif 1 = set external diagnostic bit ("Diag Bit").
(P512.01) (PROFIBUS Config.: Ext. diag. bit) A The diagnostic bit is sent to the master where it is evaluated

0 Delete separately.

1 Set

0x2348:001 PROFIBUS Status: Bus status (PROFIBUS Statug Display of the current DP state machine state-@IATE).
(P516.01) status)

A Read only

0 WAIT_PRM After the runup, the inverter (slave) is waiting for parameter data
(CHK_PRM) from the master. All othemfi@types are not processed.
Exchanging user data with the master is not possible yet.

1 WAIT_CFG The inverter (slave) is waiting for configuration data (CHK_CFG) frg
the master that define the structure of the cyclic frames.

2 DATA_EXCH Parameter andonfiguration data have been received and accepted
the inverter (slave). The inverter is in the "Data Exchange" state. It
now possible to exchange user data with the master.

0x234A:001 PROFIBUS statistics: Data cycles per second Display of the data cycles per second.
(P580.01) (PROFIBUSunter: Data cycles/sec.)
A Read only
0x234A:002 PROFIBUS statistics: Parameterization events Display of the number of parameterisation events.
(P580.02) (PROFIBUS counter: PRM events)
A Read only
0x234A:003 PROFIBUS statistics: Configuration events (PROF Display of the number of configuration events.
(P580.03) counter: CFG events)
A Read only
0x234A:004 PROFIBUS statistics: Diagnostics events (PROFIE Display of the numbeof diagnostic telegrams sent.
(P580.04) counter: DIAG events)
A Read only
0x234A:005 PROFIBUS statistics: C1 messages (PROFIBUS ¢ Display of the number of requests by the class 1 DPV1 master.
(P580.05) C1 messages)
A Read only
0x234A:006 PROFIBUS statistics: C2 messages (PROFIBItE: ¢ Display of the number of requests by the class 2 DPV1 master.
(P580.06) C2 messages)
A Read only
0x234A:007 PROFIBUS statistics: Watchdog events (PROFIBU Display of the number of watchdog events.
(P580.07) counter: WD events)
A Read only
0x234A:008 PROFIBUS statistics: Data exchange aborts (PRO| Display of the number of "Data Exchange exited" events.
(P580.08) counter: DataEx.event)
A Read only
0x234A:009 PROFIBUS statistics: Total data cycles (PROFIBU Displayof the number of cyclic process data received.
(P580.09) counter: Tot. data cycles)
A Read only
0x2348:002 PROFIBUS Status: Watchdog status (PROFIBUS | Display of the current state of the watchdog state machine (SWIATE
(P516.02) Watchdog status)

A Read only

0 BAUD_SEARCH The inverter (slaveyiable to detect the baud rate automatically.

1 BAUD_CONTROL After detecting the correct baud rate, the inverter (slave) status
changes to BAUD_CONTROL, and the baud rate is monitored.

2 DP_CONTROL The DP_CONTROL state serves to the response monibbiting
master.
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9.6.8. Functions

The inverter supports PROFIBUSVDRDRIVECOM profile) and PROFIBUAIDP
(PROFIdrive profile). PROFIBUS/RIs not supported.

Details
The PROFIBUS DP communication protocol is provided with the following functions:

w DPRVO:cyclic data exchange, diagnostics (all devices).

w DPRV1: acyclic data exchange, process alarm processing (process automation). Note:
The inverter does not support any alarm diagnostics.

w DRV2: cycle synchronisation and time stamp, steslave communicébn.

A class 1 DP master connection (DPV1 C1) between a cyclic master and slave is established
automatically when the "Data Exchange" state has been established.drvftthe
paramderisation frame, the "DPV1_Enable" bit must be set. Furthermore,ss &P

master connection (DPV1 C2) with the slave can be defined by anotster connected.

This connetion must be established via the "MSAC2_Initiate" service.

The inverter supports the following acyclic DPV1 services:

w MSAC1_Read/Write: C1 read/writequest for a data block.

w MSAC2_|Initiate/Abort: connection or disconnection for acyclic data exchange between
a class 2 DP master and the slave.

w MSAC2_Read/Write: C2 read/write request for a data block.
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9.6.9. Data mapping

Data mapping is used to define whictopess data are exchanged cyclicaliyween the

mader and slave. Data mapping is defined in the hardware configurator. The
configuration of the process data is automatically sent to the inverter. The same applies to
the bit configuration of the data woINetWordIN1 and NetWordOUT1.

Details

Externaltools ae only described aquired for the corresponding etwork.

w The ateady impoted GSD filservesto select therequired data for the applicatiorto
add the nodeto the FROFIBUSeatwork configuration

w After the startup, the master communicates the structure of the cyclic frames to the
inverter (slave) via the configuration frame (CHK_CFG).

w The inverter checks the configuration. If the configuration is accepted, the inverter
changes from the "Wait Cdiguration” state to the "Data Exchange" state. It is now
possible to exchange user data with the master.

w TheinternalmaJLAA Yy 3 2F (GKS O0eO0ftAd RIFGF A& &aS0 AY NEHNR9NYEEE «
RANBOGAZ2YD0 FYR NEHNOMYEEE O6AY@SNISNI I YIF&GiSNI RANBOGA?2

Format: Oxiiiissll (iiii = index hexadecimal, ss = subindex hexadecimal, Il = data length

hexadecimal)

Parameter Name / value range [default setting] Info
0x24E0:000 Generic RPDO mapping: Highest subindex O ... [2] Number of mapping entries for RPDO.
16

A From version 02.00
0x24E0:001 Generic RPDO mapping: Entry 1 0x00000000 ... | Mapping entry 1 for RPDO.
[0x60400010] ... OXFFFFFFFF
A From version 02.00
0x24E0:002 Generic RPDO mapping: Entry 2 0x00000000 ... | Mapping entry 2 for RPDO.
[0x60420010] ... OXFFFFFFFF
A From version 02.00
0x24E0:003 Generic RPDO mapping: Entry 3 0x00000000 ... | Mapping entry 3 for RPDO.
[0x00000000] ... OXFFFFFFFF
A From version 02.00
0x24E0:004 Generic RPDO mapping: Entry 4 0x00000000 ... | Mapping entry 4 for RPDO.
[0x00000000] ... OXFFFFFFFF
A From version 02.00
0x24E0:005 Generic RPDO mapping: Entry 5 0x00000000 ... | Mapping entry 5 for RPDO.
[0x00000000] ... OXFFFFFFFF
A From version 02@
0x24E0:006 Generic RPDO mapping: Entry 6 0x00000000 ... | Mapping entry 6 for RPDO.
[0x00000000] ... OXFFFFFFFF
A From version 02.00
0x24E0:007 Generic RPDO mapping: Entry 7 0x00000000 ... | Mapping entry 7 for RPDO.
[0x00000000] ... OXFFFFFFFF
A From versior02.00
0x24E0:008 Generic RPDO mapping: Entry 8 0x00000000 ... | Mapping entry 8 for RPDO.
[0x00000000] ... OXFFFFFFFF
A From version 02.00
0x24E0:009 Generic RPDO mapping: Entry 9 0x00000000 ... | Mapping entry 9 for RPDO.
[0x00000000] ... OXFFFFFFFF
A From verion 02.00
0x24E0:010 Generic RPDO mapping: Entry 10 0x00000000 ...| Mapping entry 10 for RPDO.
[0x00000000] ... OXFFFFFFFF
A From version 02.00
0x24E0:011 Generic RPDO mapping: Entry 11 0x00000000 ...| Mapping entry 11 for RPDO.
[0x00000000] ... OXFFFFFFFF
A From version 02.00
0x24E0:012 Generic RPDO mapping: Entry 12 0x00000000 ...| Mapping entry 12 for RPDO.
[0x00000000] ... OXFFFFFFFF
A From version 02.00
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Parameter

Name / value range [default setting]

Info

0x24E0:013

Generic RPDO mapping: Entry 13 0x00000000 ...
[0x00000000] ... OXFFFFFF
A From version 02.00

Mapping entry 13 for RPDO.

0x24E0:014

Generic RPDO mapping: Entry 14 0x00000000 ...
[0x00000000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 14 for RPDO.

0x24E0:015

Generic RPDO mapping: Entry 15 0x00000000 ...
[0x00000000].. OXFFFFFFFF
A From version 02.00

Mapping entry 15 for RPDO.

0x24E0:016

Generic RPDO mapping: Entry 16 0x00000000 ...
[0x00000000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 16 for RPDO.

0x24E1:000

Generic TPDO mapping: Highest subindex O ... [3]
16
A From version 02.00

Number of mapping entries for TPDO.

0x24E1:001

Generic TPDO mapping: Entry 1 0x00000000 ...
[0x60410010] ... OXFFFFFFFF
A From version 02.00

Mapping entry 1 for TPDO.

0x24E1:002

Generic TPDO mapping: Entry 2 0x00000000 ...
[0x604400D] ... OXFFFFFFFF
A From version 02.00

Mapping entry 2 for TPDO.

0x24E1:003

Generic TPDO mapping: Entry 3 0x00000000 ...
[0X603F0010] ... OXFFFFFFFF
A From version 02.00

Mapping entry 3 for TPDO.

0x24E1:004

Generic TPDO mapping: Entry 4 0x00000000 ...
[0x00@0000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 4 for TPDO.

0x24E1:005

Generic TPDO mapping: Entry 5 0x00000000 ...
[0x00000000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 5 for TPDO.

0x24E1:006

Generic TPDO mapping: Entry 6 0x00000000 ...
[0x00000000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 6 for TPDO.

0x24E1:007

Generic TPDO mapping: Entry 7 0x00000000 ...
[0x00000000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 7 for TPDO.

0x24E1:008

Generic TPDO mapping: Entry 8 0x00000000 ..
[0x00000000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 8 for TPDO.

0x24E1:009

Generic TPDO mapping: Entry 9 0x00000000 ...
[0x00000000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 9 for TPDO.

0x24E1:010

Generic TPDO mapping: Entry 10 0x00QQ00.
[0x00000000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 10 for TPDO.

0x24E1:011

Generic TPDO mapping: Entry 11 0x00000000 ...
[0x00000000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 11 for TPDO.

0x24E1:012

Generic TPDO mapping: Entry@®»0000000 ...
[0x00000000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 12 for TPDO.

0x24E1:013

Generic TPDO mapping: Entry 13 0x00000000 ...
[0x00000000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 13 for TPDO.

0x24E1:014

Generic TPDO mappingitEy 14 0x00000000 ...
[0x00000000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 14 for TPDO.

0x24E1:015

Generic TPDO mapping: Entry 15 0x00000000 ...
[0x00000000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 15 for TPDO.

0x24E1:016

Generic TPDO rmpaing: Entry 16 0x00000000 ...
[0x00000000] ... OXFFFFFFFF
A From version 02.00

Mapping entry 16 for TPDO.
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9.6.10. Parameterdata transfer

Data communication with PROFIBUSMDHs characterised by cyclic diagnostics and cyclic
process data transfer. An optionsgrvice expansion is the acyclic parameter data transfer

of PROFIBUS BR.. This service does not impair the functionality of the standard services
under PROFIBUS {vB.

Details
w PROFIBUS BR and PROFIBUS-BP can be operatedimultaneously in the same
network. This enables the stepy-step expansion or modification of a system.

w The services of PROFIBUSVARan be used by the class 1 master (PLC) and the class 2
DP master (diagnostics master, etc.).

w Integration of the acyclic service into the fixed lmygle depends on the corresponding
configuration of the class 1 master:

w With configuration, a time slot is reserved.

w Without configuration, the acyclic service is appended when a class 2 DP master
acyclically accesses a-WP slave.

Product features

w 16 bis each for addressing the parameter index and subindex.

w Several parameter requests can be combined to one request @paltimeter
requests).

w Only one request is processed at a time (no pipelining).

A request or response must fit into one data block (n2z80 bytes). Requests or
responses cannot be split into several data blocks.

€

No spontaneous messages are transferred.
There are only acyclic parameter requests.
Profilespecific parameters can be read independently of the slave state.

A class 1 DP masteaurt always request parameters from a slave if the slave is in the
"Data Exchange" state.

w In addition to a class 1 DP master, a class 2 DP master can establish communication
with a slave:

€ € € ¢

Transmission directions for acyclic data transfer
Master DRV1 Slave

Parameter reques Write.req _ Parameter reque
with data (parameter reques \

Write.res ~
/ without data

A Read.req

without data \
| Paramete!

Read.res-j 4 processin
/ without data

N Read.req
without data \

Read.res (+) _’ Parameter respond
with data (parameter respons

__ Parameter respons
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Procedure:

1. A"Write.req" is used to pass the data set (DB47) to the slave in the form of a
parameter request.

With "Write.res" the master receives the confirmation for the receipt of the message.
The master requests the response of the slave with "Read.req".
The slave reqpnds with "Read.res)' if processing has not been completed yet.

After parameter processing, the parameter request is completed by transmitting the
parameter response to the master with "Read.res (+)".

Telegram structure

‘ SD ‘ LE ‘ LEr ‘ SD ‘ DA ‘ SA ‘ FC ‘ DSAP ‘ SSAP ‘ Data Unit (DU) ‘ FCS ‘ ED
The Data Unit (DU) contains the WR header and the parameter request or the
parameter response. The DP V1 header consists of the function detection, slot number,
data set, and the length of the user data. More information abow DRV1 header can
be found in the correponding PROFIBUS specification. A detailed description of the
parameter request and paraater response can be found in the following subchapters.
Assignment of the user data depending on the data type
Depending orthe data type used, the user data are assigned as follows:
Data type Length User data assignment
Byte 1 ‘ Byte 2 ‘ Byte 3 Byte 4 Byte ...
String X bytes Data (x bytes)
us 1 byte Data ‘ 0x00 ‘
u16 2 bytes HIGH byte LOW byte
Data Data
u32 4 bytes HIGH word LOW word
HIGH byte LOW byte HIGH byte LOW byte
Data Data Data Data
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9.6.11. Readparameter data

This section describes the request and response for the acyclic reading of a parameter.

Details

w When a read request is processed, no parametenerdd written to the slave.

w When a read request is transmitted by mepgtirameters, the parameter attribute,
index and subindex are repeated.

w A read request must not exceed the maximum data length of 240 bytes.

Request header

Byte 1 Byte 2 Byte 3 Byte 4
Request reference Request identification Axis Number of indices
Field Data type Values

Request reference us This value is defined by the master.
Request identification us 0x01: Request parameters for reading.

Axis us 0x00 or 0x01

Number of indices us 0x"n" (n = number of parameters requested)
Parameter attribute

Byte 5 Byte 6

Attribute Number of subindices

Field Data type Values

Attribute us 0x10: Value

Number of subindices us 0x00

Index and subindex

Byte 7 ‘ Byte 8 Byte 9 ‘ Byte 10
Index Subndex

HIGH byte ‘ LOW byte HIGH byte ‘ LOW byte
Field Data type Values

Index Ul6 0x0001 ... OXFFFF (1 ... 65535)

Subindex ul6 0x0000 ... Ox00FF (O ... 255)
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Response to a correctly executed read request

Responses to a read request do not contain parametibutes, indices and subindices.

Response header

Byte 1

Byte 2

Byte 3 Byte 4

Request reference (mirrored)

Response identification

AXis (mirrored) Number of indices

Field Data type Values
Request reference us Mirrored value of the parameter request
Response identification us 0x01: Parameter has been read.
Axis us 0x00 or 0x01
Number of indices us 0x"n" (n = number of parameters requested)
Parameter format
Byte 5 Byte 6
Format Number of values
Field Data type Values
Format us 0x02: intege8 (1 byte with sign) 0x03: Integer16 (2 bytes with sign)
0x04: Integer32 (4 bytes with sign) 0x05: Unsigned8 (1 byte withou
sign)
0x06: Unsigned16 (2 bytes without sign) 0x07: Unsigned32 (4 bytes
without sign) 0x09: Visible String (with n characters)xOctet String
(with n characters) 0x40: Zero
0x41: Byte 0x42: Word
0x43: Double word
Number of values us 0x01 or number of characters (n) for string parameters.
Parameter value
Byte 7 Byte 8 Byte 9 Byte 10
Value
(Integer8 / Unsigned8 / byte)
Value
(Integer16 / Unsigned16 / word)
Value
(Integer32 / Unsigned32 / double word)
Byte 7 Byte 8 Byte 9 Byte ...
String
(Visible String / octet string with an optional length)
Field Data type Values
Value u8/u16/u32 Value range/length depends on the pamater format (see table
above).
String us Visible string / octet string with an optional length (n characters = n

bytes)
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Response to a read error

In the case of a mulparameter request, correct and possible faulty messages are
summarised in one telegm. They have the following data contents:

Correct message

w Format: data type of the value requested
w Number of values: as described above.
w Parameter value: value requested
Faulty message

w Format: 0x44
w Number of values: 0x01 or 0x02

w Error code without additinal information (for number of values = 0x01) or error code
with additional information (for number of values = 0x02)

A faulty access to a parameter "n" is indicated at the nth position in the response telegram
of a multiparameter request.

Response heagr

Byte 1 Byte 2 Byte 3 Byte 4
Request reference (mirrored) Response identification Axis (mirrored) Number of indices
Field Data type Values
Request reference us Mirrored value of the parameter request.
Response identification us 0x81: Parameter hasothbeen read.
The data in bytes 7 + 8 must be interpreted as an error code.
Axis us 0x00 or 0x01
Number of indices us 0x"n" (n = number of parameters requested)

Parameter format

Byte 5 Byte 6

Format Number of values

Field Data type Values

Format us 0x44: Error

Number of values us 0x01: Error code without additional information. 0x02: Error code w

additional information.

Error code

Byte 7 ‘ Byte 8 Byte 9 ‘ Byte 10
Error code Additional information (if available)

HIGH byte ‘ LOW byte HIGH byte ‘ LOWbyte
Field Data type Values

Error code ul6 0x0000 ... OXFFFF

Additional information (if U16 Error codes forparameterdata transfer] 277
available)
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9.6.12.

Write parameter data

This section describes the request and response for the acyclic writing of a parameter.

Details

w When a multiparameter write request is transmitted, the parameter attribute, index

and subindex and then the parameter format and parameter value are repeated "n

times, "n" being the number of parameters addressed.

w A write request must not exceed the maximum data length of 240 bytes.

Request header

Byte 1 Byte 2 Byte 3 Byte 4
Request eference Request identification Axis Number of indices
Field Data type Values

Request reference us This value is defined by the master.
Request identification us 0x02: Write parameters.

Axis us 0x00 or 0x01

Number of indices us 0x"n" (n = number of grameters addressed)
Parameter attribute

Byte 5 Byte 6

Attribute Number of subindices

Field Data type Values

Attribute us 0x10: Value

Number of subindices us 0x00

Index and subindex

Byte 7 ‘ Byte 8 Byte 9 ‘ Byte 10
Index Subindex

HIGH byte ‘ LOW bye HIGH byte ‘ LOW byte
Field Data type Values

Index u16 0x0001 ... OXFFFF (1 ... 65535)

Subindex u16 0x0000 ... 0X00FF (O ... 255)
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Parameter format

Byte 11 Byte 12

Format Number of values

Field Data type Values

Format us 0x02: integer8 (1 bytevith sign) 0x03: Integerl6 (2 bytes with sign)
0x04: Integer32 (4 bytes with sign) 0x05: Unsigned8 (1 byte withou
sign)
0x06: Unsigned16 (2 bytes without sign) 0x07: Unsigned32 (4 bytes
without sign) 0x09: Visible String (with n characters) 0xOA: OatiegSt
(with n characters) 0x40: Zero
0x41: Byte Ox42: Word
0x43: Double word

Number of values us 0x01 or number of characters (n) for string parameters.

Parameter value

Byte 13 Byte 14 Byte 15 Byte 16

Value

(Integer8 / Unsigned8 / byte)

Value

(Integerl6 / Unsigned16 / word)

Value

(Integer32 / Unsigned32 / double word)

Byte 13 Byte 14 Byte 15 Byte ...

String

(Visible string / octet string with an optional length)

Field Data type Values

Value u8/u16/U32 Value range/length depends on the parametermat (see table
above).

String us Visible string / octet string with an optional length (n characters = n
bytes)
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Response to a correctly executed write request

With an errorfree multiparameter request, only the response header is transmitted, and
the complete data area is omitted.

Response header

Byte 1 Byte 2 Byte 3 Byte 4

Request reference (mirrored) Response identification AXxis (mirrored) Number of indices
Field Data type Values

Request reference us Mirrored value of the parameter request.

Response identification us 0x02: Parameter has been written.

Axis us 0x00 or 0x01

Number of indices us 0x"n" (n = number of parameters addressed)

Response to a write error

In the case of a muHparameter request, correct and pabte faulty messagesa
summaised in one telegram. They have the following data contents:

Correct message

w Format: 0x40
w Number of values: 0x00

Faulty message

w Format: 0x44
w Number of values: 0x01 or 0x02

w Error code without additional information (for number of values = Ox0Broor code
with additional information (for number of values = 0x02)

A faulty access to a parameter "n" is indicated at the nth position in the response telegram
of a multiparameter request.

Response header

Byte 1 Byte 2 Byte 3 Byte 4
Request referencémirrored) Response identification Axis (mirrored) Number of indices
Field Data type Values
Request reference us Mirrored value of the parameter request.
Response identification us 0x82: Parameter has not been written.
The data in bytes 7 + 8 must lerpreted as an error code.
Axis us 0x00 or 0x01
Number of indices us 0x"n" (n = number of parameters addressed)
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Parameter format

Byte 5 Byte 6

Format Number of values

Field Data type Values

Format us 0x44: Error

Number of values us 0x01: Eror code without additional information. 0x02: Error code wit
additional information.

Error code

Byte 7 ‘ Byte 8 Byte 9 ‘ Byte 10

Error code Additional information (if available)

HIGH byte ‘ LOW byte HIGH byte ‘ LOW byte

Field Data type Values

Error code u16 0x0000 ... OXFFFF

Additional information (if U6 Error codes folparameterdata transfer] 277

available)
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9.6.13. BEror codes forparameterdata transfer

The following table lists all possible error codes for the acyclic data exchange:

Error code Description Explanation Additional
information
0x0000 Parameter numbr impermissible Access to nomvailable parameter. -
0x0001 Parameter value cannot be changed Change access to a parameter value that cannot i Subindex
changed.
0x0002 Lower or upper value limit exceeded Change access with value beyond the value limits| Subindex
0x0003 Subindex impermissible Access to nomvailable subindex. Subindex
0x0004 No array Access with subindex to nendicated parameter. | -
0x0005 Incorrect data type Change access with value that does not match the -
data type of the parameter
0x0006 No setting permitted (only resettable) Change access with a naero value where it is not | Subindex
permitted.
0x0007 Description element cannot be changed Change access to a description element that cann| Subindex
be changed.
0x0008 Reserve (PROFIdrive profile V2: PR®@ite requested in IR is | -
not available.)
0x0009 Description data not available Access to nomavailable description (parameter valu -
is available).
0x000A Reserved (PROFIdrive profile V2: Wrong access group.) -
0x000B No parameter change rights Change access with missing parameter change rig -
0x000C Reserved (PROFIdrive profile V2: Wrong password.) -
0x000D Reserved (PROFIdrive profile V2: Text cannot be read in cya -
data transfer.)
0x000E Reserved (PROFIdrivprofile V2: Name cannot be read in cyc -
data transfer.)
0x000F No text array available Access to nomvailable text array (parameter value| -
available).
0x0010 Reserved (PROFIdrive profile V2: No RRAGIte.) -
0x0011 Request cannot be executediel to the operating Access is not possible for temporary reasons that | -
state not specified in detail.
0x0012 Reserved (PROFIdrive profile V2: Other error.) -
0x0013 Reserved (PROFIdrive profile V2: Date cannot be read in cy¢ -
data transfer.)
0x0014 Value impermissible Change access with the value that is within the val Subindex
limits but that is impermissible for other permanen
reasons (parameters with defined individual values
0x0015 Response too long The length of the current response@eeds the -
maximum length transferrable.
0x0016 Parameter address impermissible Impermissible value or value which is not supportg -
for the attribute, number of subindexes, parameter
number, or subindex, or a combination.
0x0017 Format impermissible Write request: Impermissible or nesupported -
format of parameter data.
0x0018 Number of values not consistent Write request: Number of parameter data values |-
does not match the number of subindexes in the
parameter address.
0x0019 Axis impermissible Access to nosmavailable axis. For double axis, only | -
0x00 or 0x01 permitted.
0x001A Reserved - -
Ox00FF
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9.6.14.

Restart communication

The following parameter can be used to restart or stop communication. Optionally it is
also possible to reset albmmunication parameters to the default status.

Details

A restart of communication is required after changes of the interface configuration (e. g.
station address and baud rate) in order that the changed settings become effective.

For restarting communic¢#n, there are two options:

a) Switch inverter off and on again.

b) Set the selection = "Restart with current values [1]J0x2340

Parameter Name / value range / [default setting] Info
0x2340 PROFIBUS communication Restart / stop communication.
A Fromversion 03.00
0 No action/no error Only status feedback
1 Restart with current values Restart communication with the current values.
2 Restart with default values Restart communication with the standard values of the cmmication
parameters.
5 Stop network communication Stop communication.
10 In progress Only status feedback
11 Action cancelled
12 Error
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9.6.15. Short setup

In the following, the steps required for controlling the inverter via PROFIBUS are
described.

Parameterisation required
1. Activate network control0x2631:037 (P400.3#)"TRUE [1]"
Set network as standard setpoint sour€e2860:001 (P201.0%) "Network [5]"
Set PROFIBUS station addres
w Each network node must be provided with a unique station address.

w Details:4 Siation addressetting] 262

Optional: Change the response of the inverter if the communication to the PROFIBUS
master is interrupted.

w Default setting: If communication is interrupted, an error is triggered.

w Details:i4 Monitoring] 263

Save parameter setting6x2022:003P700.03F "On / start [1]".

Switch the inverter off and then on again in order that the changed communication
settings can get effective.

Configure the host system (master) in order to enable communication with the inverter.
See sectionConfiguring the host system (mastér)

Control inverter via RPDO (and evaluate in the current status via TPDO).

w For assignment of the control word and setpoint selection, see secRe1DO
mappingd'.

w For asginment of the status word and actual value output, see sectidthDO
mapping.

w AccelerationOx2917 (P220.0@nd deceleratiordx2918 (P221.0@an be
set/changel via the acyclic parameter data transfer.

In the default setting, the digital input DI1 is assigned with the "Run"
function. If the network control is activated, this function serves as "start
enable" for start commands via network. Hence, the digitpli DI1 must
be set to HIGH level inrder that the motor can be started via network.

4 Start / stop moto] 493
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Configuring the host system (master)

Configure the host system (maste3 follows in order to enable communication with the
inverter.
w Import the device description file of the inverter into the master.

The device description file for the inverter can be found in the Internet:
http://www.e motron.com - Download

w Define the user data length.
w The user data length is defined during the initialisation phase of the master.

w The inverter supports the configuration of maximally 16 process data words
(maximally 32 bytes).

w The user data length for process inputtd and process output data is the same.
w Execute data mapping in the hardware configurator.

w For preconfigured PDO mapping, see the secti®RDO mappiricand "TPDO
mapping.
w Details:4 Daa mapping 267
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RPDO mapping

For the process data from the master to the inverter, the following data mapping is preset

in the device description file:

w NetWordIN1 data wor@ix4008:001 (P5201)
w Network setpoint frequency (0.00x400B:005 (P592.05)

w 16 bhit selectable output data, mapped to Keypad setpoints: Process controller setpoint

0x2601:002 (P202.02)

Function assignment fothe NetWordIN1 data word

Bit Default setting For details and configurationsee
0 Not active(resave) 0x400E:001 (P505.01)
1 Not active(resave) 0x400E:002 (P505.02)
2 Activatequickstop 0x400E:003 (P505.03)
3 Not active(resave) 0x400E:004 (P5034)

4 Runforward (CW) 0x400E:005 (P505.05)
5 Activatepreset (bit 0) 0x400E:006 (P505.06)
6 Activatepreset (bit 1) 0x400E:007 (P505.07)
7 Reset error 0x400E:008 (P505.08)
8 Not active(resave) 0x400E:009 (P505.09)
9 ActivateDC baking 0x400E:01@P505.10)
10 Not active(resave) 0x400E:011 (P505.11)
11 Not active(resave) 0x400E:012 (P505.12)
12 Reverse rotationaldirection 0x400E:013 (P505.13)
13 Not active(resave) 0x400E:014 (P505.14)
14 Not active(resave) 0x400E:015 (P505.15)
15 Not active(resave) 0x400E:016 (P505.16)

Specifying the frequency setpoint

w The specification is made unsigned (independent of the direction of rotation) as
integer in the resolution [0.01 Hz].

w The direction of rotation is defined in the default setting bia12 of the NetWordIN1

data word.

w 9EIF YL SY npecn

npaocn
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9.6.16. TPDO mapping

For the process data from the inverter to the master, the following data mapping is preset
in the device description file:

w NetWordOUT1 data worix400A:001 (P591.01)
w Network setpoint fequency (0.019x400B:005 (P592.05)
w Motor currentOx2D88 (P104.00)

Status assignment of the NetWordOUT1 data word

Bit Default setting For details and configurationsee
0 Readyfor operation 0x2634:010 (P420.10)
1 Not conneded 0x2634:011 (P420.11)
2 Operationenabled 0x2634:012 (P420.12)
3 Eror active 0x2634:013 (P420.13)
4 Not conneded 0x2634:014 (P420.14)
5 Quickstop active 0x2634:015 (P420.15)
6 Running 0x2634:016 (P420.16)
7 Devicewarning active 0x2634:017 (P420.17)
8 Not conneded 0x2634:018 (P420.18)
9 Not conneded 0x2634:019 (P420.19)
10 Setpoint speedreached 0x2634:020 (P420.20)
11 Curent limit reached 0x2634:021 (P420.21)
12 Actual speed =0 0x2634:022 (P420.22)
13 Rotationaldirectionreversed 0x2634:023 (P420.23)
14 Release holding take 0x2634:024 (P420.24)
15 Safe torque off (STO) active 0x2634:025 (P420.25)

Output of the actual frequency value

w The output is made unsigned (independent of the direction o&tioh) as integer in
the resolution [0.01 Hz].
w An active reversal is displayed via bit 13 of the NetWordOUT1 data word.

w 9ElF YL SY npecn npdcn |1
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9.7. Modbus TCP

'ﬁMadbus

Modbus is annternationallyapproved, asynchronous, serial communicatigerotocol,
designedfor commercial and indstrial automationapplications.

w Detailed informationon the Modbuscan befound on theweb page of the
international Modbus OrganizatiolSA, who also further dvelop the Modbus
protocol: http:// www.modbus.org

w Informationabout the dimensioning of a Modbugtwork can befound in the
configura tion document for the inverter.

Preconditions

Catrol unit (CU) of theniverter is equipped with Modbu3CP,

9.7.1. Introduction

w The pocess of dta transmissiordistinguishedetween three differentoperating
modes: Modbus ASCII, ModbHEU and Modbu3CRIP This chpter describes the
ModbusTCRIP operatingmode.

w The Modbus mtocol is based on a nster/slave achitecture wheae the nverter
alwaysworks as sve.

w In the ModbusTCRIP retwork, a mater can only addess one slve at a time.
However, sveral masters can beawailable in the metwork.

w Only a mater can initiatethe Modbus communication.
w No drect communiction takes place btween the shves.

w The retwork optionsupports the baudates 10 Mips (10 BaseT) and 100 k100
BaseT). The baudte in the retwork is automaticallygletected.

w The nverter supports the functiomodes 3, 6, 16 (0x10) and 23 (0x17).
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9.7.2. Basic settings
IP basic settings

The basic IP settingse requiredto let the engineering softwaraccess the etwork
nodes(PLC inverter) drectly viaBhernet.

The PC with the engineering softwaraist be in the same etwork as the @vicesto be
configured.

Frg, configurethe PC so th this conditionis fulfilled.

Therequired steps ae describedy the example of the operatingystem Microsof®Win-
dows®7.

How to definethe IP basic settings:
1. Call the "Mtwork and sharing agter" under "Catrol panel".
2. Select "Chage adater settings'{observe admingtrator rights!).

3. Select the ptwork to be configureddoubleclick), e. g.:

Lacal Grea Connection
|
= idenbified network

G5 Intel[A) Ethernet Connection I217..

The retwork nodes (BEC inverter) must be connededto the network.

Thestatus dialog lox of the retwork is opened.

4. Cick "Properties".

The propertieglialog lox of the retwork is opened.

5. Select "hternet protocol version 4 TCRIPv4)" and click "Properties".

The propertieslialog lox of the "hternet protocol version 4 TCR1Pv4)" is opened.

6. Enter the IP addess, the subet mask and, ifequired, thegateway addess under
"Use thefollowing addesses".

7. Click "OK".

The IP basic settingse now completed.
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et IP addess

The wo rotary encoder switchesat the front of the device seve to st the IP addess in
terms of hadware.

192.168.124.[setting]
Example: Settingfor the value 52
(3x16)+ (4 x1)=52

Setting Addressing
0x00 IP addess via the pameter 0x23B1:001 (P510.01)
0x01 ... OXFF Settingof the 4thbyte of the IP adikss via theotary ercoder switch.

LT L
;{._L?" e ;lk i
o _:‘i.c e /-a

""c.',_-v. ' ""aj““‘

®16 %1

The value €t via therotary encoder switches is used when the mainssigitched on or
after a network restart with 0x23B0 (P508.06) 1. A chaged value during operatiomvill

only become valid afterthe network has beemestarted.

w 0x23B3 (P509.0@hows theswitch settingat the last mains connection.
w 0x23B2:001 (P511.0%hows the activdP addess.
TimeTo-Live (TTL)

TheTTLvalue (8bit value) limits the number afouters a sat padkage passes on theay

to itstarget.

w 0x23A1:006 (P510.06)imeto-live value {TTL)

The paametersfor configuringhe network of the dcevice ae described beiw.

Parameter Name /valuerange / [default setting] Info
0x23B1:001 Modbus-TCRIP settingsiP addess et IP addess.
(P510.01) (MBTCP settingdP addess) The cfault setting27660512Ccorrespondsto the IP addess
0... R7660512)... 4291967295 192.168.124.16.
A From version 04.00 A 276605120 = 0x107CA82@8, 0xC0.0xA8.0x7C.0x10 =
192.168.124.16
0x23B1:002 Modbus-TCRIP settingsSubret Set subret mask.
(P510.02) (MBTCP settingsSubret) The cfault settingl6777215orrespondgo the subret mask
0...[677721% ... 4294967295 255.255.255.0.
A From version 04.00 A 16777215 = OXFFFEAs  OXFEOXFEOXAEOX00 = 255.255.255.0
0x23B1:003 Modbus-TCRIP sdtings: Gateway Set gateway addess.
(P510.03) (MBTCP settingSGateway) Example
0...0] ... 4294967295 The settind?76344004orrespondsto the gateway addess
A From version 04.00 196.172.120.16.
A 276344004 = 0x107CC4AA, 0xC4.0AC.0x78.0x10 =
196.172.120.16
0x23B1:005 Modbus-TCRIP settingsiP configuration St IP configuration.
(P510.05) (MBTCP settingdP configuration)
A From version 04.00
0| Sored IP The curently saved IP configuratiors used.
1 BOOTP The IP configuratiois assignethy the master via B@TR.
2|DHCP The IP configuratiois assignethy the Master via DHE
The assignma of agateway addess that is not in the same sulawork
as the IP adess, is denied.
0x23B1:006 Modbus-TCRIP settingsTimeto-live value {(TTL) Settingof the TTLvaluefor the validity of data padages in the etwork.
(P510.06) (MBTCP settingsITLvalue)
1..B2...255
A From version 04.00
0x23B1:011 Modbus-TCRIP settingsSecondary port Set port numberfor a s&ond port.
(P510.11) (MBTCP settingsSecondary port)
0..p02 ... 6585
A From version 04.00
0x23B4:001 Port settings:Port 1 et baudrate for the port 1.
(P512.01) (Port settings:Port 1)

A From version 04.00
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Parameter

Name /valuerange / [default setting]

Info

Auto-Negotiation

10 Mbps

100 Mips

10 Mbps/Half Dupéx

10 Mbps/Full Dupéx

100 Mips/Half Dupéx

100 Mips/Full Dupéx

0x23B4:002
(P512.02)

Port settings:Port 2
(Port settings:Port 2)
A From version 04.00

Auto-Negotiation

10 Mips

100 Mips

10 Mbps/Half Dupéx

10 Mbps/Full Dupéx

0
1
2
5
6
7

100 Mips/Half Dupéx

8

100 Mips/Full Dupéx

et baudrate for the port 2.

0x23B0
(P508.00)

ModbusTCP communication
(MBTCPcomm.)
A From version 04.00

Restart / stop communication

o

No action/noerror

Onlystaus feedback.

[N

Restart with curent values

Restart communicationin order that charged settingf the interface
configurationbecome effective.

N

Restart with default values

Restart communicatiorwith the standad values.

[¢)]

Sop retwork communication

Sop communication.

10

In progress

11

Actioncancelled

12

Eror

Onlystatus feedback

0x23B3
(P509.00)

Switch position
(Switch position)

A Read only

A From version 04.00

Disphy of therotary ercoder switch settingat the last mains pwer-on.
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9.7.3.  Time-out behaviour
Theresponseo the missing Modbus mesgascan beconfiguredvia thefollowing
parameters.
Parameter Name /valuerange / [default setting] Info
0x23B1:010 Modbus-TCRIP settingsBhernet time-out Settingof the maximum permissible tim®ut of the TCPcommunica-
(P510.10) (MBTCP setting€thernet timeout) tion.
0...[Q] ...65535 s When the specifiednonitoring timehas elgsed, theresponse &t in
A From version 04.00 0x2859:007 (P515.07% triggered in the nverter.
0x23B6:001 Timeout montoring: Timeout time Monitoring is activef the firstvalid write command arnvesat the Mod-
(P514.01) (MBTCPt-out mon: Timeout time) bus master. Each furthervalid write/read messge resets the watchdog
0.0...R.0) ... 300.0 s timer.
A From version 04.00 Monitoring responds if within théime set here novalid messge has
beenreceived by the Modbus mater.
0x23B6:002 Timeout montoring: Keep alve time-out time Monitoring is activafter avalid value is writteninto the keep alve reg-
(P514.02) (MBTCPt-out mon:Keep alt-out) ister 0x23B6:005 (P514.0Gja the Modbudor the firsttime.
0.0...R.0 ... 300.0 s Keep alie montoringresponds if novalue fange 1 ... 65535) has been
A From version 04.00 written into the keep alive register within the ime set here.
0x23B6:005 Timeout montoring: Keep alie register Timeout montoring of thekeep alie register is activeafter a value has
(P514.05) (MBTCPt-out mon:Keep alregsster) been writteninto the keepalive register for the firsttime.
0...0] ... 65535 In arderto prevent that time-out monitoring for the keep alive register
A From version 04.00 responds, thekeep alie register must be writtenasfollows:
A with avalue of 1 ... 6553&nd
A an nterval that is shoter than the timeset in 0x23B6:002 (P514.02)
0x2859:003 ModbusTCPIP montoring: Configuratiorrror Selectiorof the response tmgered by the receptiorof invalid configura
(P515.03) (MBTCP mortiring: Configerror) tion data.
é FFI)OT v:ar:smn 042&0 - " Assodited eror code:
riurther possiblie setlingsee paameter A 33414] 0x8286- Network: PDO mapping esr
0x2D45:001 (P310.04) 223
2‘ Trouble
0x2859:004 ModbusTCRIP montoring: Initialisatiorerror Selectiorof the response tmgered by the occurence of an eor during
(P515.04) (MBTCP mortiring: Init eror) the initialisationof the network component.
é FFI)OT v:ar:smn 042&0 - " Assodited error code:
r further possible setlingsee paameter A 33170] 0x8192- Network: initialisationerror
0x2D45:001 (P310.04) 223
2| Trouble
0x2859:007 ModbusTCPIP montoring: Fault reactionby time-out | If montoring cetects a timeout of the TCP communicatiowith an exist-
(P515.07) Network ing TCP connectiorthe eror responseto be seleted with this paame
(MBTCP mortoring: Reactt-out netw) ter occus.
A From version 04.00 The maximum permissible tim@ut of the TCP communicatiois defined
A For further possible settingsee paameter in 0x23B1:010 (P510.10)
0x2D45:001 (P310.01) 223 Assodited eror code:
1/Warning A 33044| 0x8114- Network: overall communicatioriimeout
0x2859:008 ModbusTCHIP montoring: Fault reactionby time-out | Selectiorof the response if within the timeet in 0x23B6:001 (P514.01
(P515.08) Master no valid messge has arfred at the Modbus mater.
'(&METCP mo_rtorggzoFdéactt—out mast) Assodited error code:
Om Vversion 9. ) A 33046| 0x8116- ModbusTCP mater time-out
A For further possble settingssee paameter
0x2D45:001 (P310.0%) 223
3| Fault
0x2859:009 ModbusTCRIP montoring: Fault reactionby time-out | Selectiorof the response if within the timeet in 0x23B6:002
(P515.09) Keep alie (P514.020 validmessae has been writteinto the keep alie register.
EL\MErTCP moﬁorglg:oliéeact-out kp-al) Associted eror code:
om version 94. . A 33047| 0x8117- ModbusTCPKeep Alire time-out
A For further possible settingsee paameter
0x2D45:001 (P310.04) 223
3| Fault
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9.7.4. LEDstatus disphys

Informationon the ClIRtatus can be dtained quickly via the "MS" and "NS" LED digpl
onthe front of the inverter. In additionthe LEDst the RJ45 sdets indicate the Bhernet
con- nectionstatus.

The meaning of the "MS" and "NS" LEBS be dtained fom thefollowing two tables.

LED "MS'(green/red) Module status Satus/meaning

off Nonexistent The retwork optionis not supplied withvoltage.
| I—— Operational The retwork optionworks correctly.
On(areen)
L Sandby The retwork optionis not configureccompletely or the configuratiors incorrect.
Blinking geen
Il N .. Major recoverable | The retwork optioncontains acorrectable eror.
Blinkingred fault
NN | Major urrecoverable | The retwork optioncontains a norcorredable eror.
on (ed) fault
| Device self testing | The retwork optionexecutes a sdltest.

Blinking geen/red

LED "NS{green/red) Network status Satus/meaning

off No IP addess The retwork optionis not supplied withvoltage or has noteceied an IP adessyet.
Conneted The retwork optionworks correctly an has stablished a connectioto the master.
On(areen)
L No connections | The retwork option

Blinking geen A works correctly,
A has been assigned an IP adtess,
A has not been implemted nto the retwork yet by the master.

Il Il E N Connectiortimeout | A time-out has occured.
Blinkingred

Duplicate IP The retwork optioncannot access theetwork (IP addess conflict).
on (red)

Device self testing | The retwork optionexecutes a sdttest.

Blinking geen/red

Satus disphys at the RJ45 sdets
The LEDat the RJ45 sdets indicate the connectiorstatus to the retwork:

LED "Link'(green) |Satus/meaning

off No connectiorto the retwork.

A physical connectiorto the retwork isavailable.
on

LED "Activity'(yellow) | Satus/meaning

off No chta transfer.

[ 1 |Dataisexcharged via the etwork.
[T

on or flickers
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9.7.5. Diagnosics

The paametersfor diagnosing the etwork are described b&w.

Parameter

Name /valuerange / [default setting]

Info

0x23B2:001
(P511.01)

ActiveModbusTCP settingsActivelP addess
(Act. MBTCP sett.Act. IP adtkess)

A Read only

A From version 0+.00

Dispby of the activdP addess.

0x23B2:002
(P511.02)

ActiveModbusTCP settingsActivesubret
(Act. MBTCP sett.Act. subret)

A Read only

A From version 04.00

Disphy of the activesubret mask.

0x23B2:003
(P511.03)

ActiveModbusTCP settingsActive gateway
(Act. MBTCP sett.Act. gateway)

A Read only

A From version 04.00

Disphy of the activegateway addess.

Example

The settin®276344004correspondgo the gateway addess
196.172.120.16.

A 276344004 = 0x107EC4AA, 0xC4.0AC.0x78.0x10 =
196172.120.16

0x23B2:005
(P511.05)

ActiveModbusTCP settingsVIAC addess
(Act. MBTCP sett. MAC addess)

A Read only

A From version 04.00

Disphy of the activeMAC addess.

0x23B3
(P509.00)

Switch position
(Switch position)

A Read only

A From version04.00

Disphy of therotary ercoder switch settingat the last mains pwer-on.

0x23B5:001
(P513.01)

Activeport settingsPort 1
(Act. port sett.Port 1)

A Read only

A From version 04.00

Not conneded

10 Mbps/Full Dupéx

0
1/ 10 Mbps/Half Dupéx
2
3

100 Mips/Half Dupéx

4100 Mips/Full Dupéx

Disphy of the baudrate st for the port 1 in paameter 0x23B4.:01
(P512.01)

0x23B5:002
(P513.02)

Activeport settingsPort 2
(Act. port sett.Port 2)

A Read only

A From version 04.00

Not conneded

10 Mbps/Full Dupéx

0
1/10 Mbps/Half Dupkx
2
3

100 Mips/Half Dupéx

4100 Mips/Full Dupéx

Disphy o the baudrate =t for the port 2 in paameter 0x23B4:002
(P512.02)

0x23B8
(P516.00)

ModbusTCP modulestatus
(MBTCP modulstat)

A Read only

A From version 04.00

Power off

Initialization

Fault

0
1
2|Warning
3
4

No configuration

5|/ Operational

Disphy of the TCP modulestate.

0x23B9
(P517.00)

ModbusTCPIP network status
(MBTCP etw stat)

A Read only

A From version 04.00

0| No configuration

1| Initialization

2| Connectiortime-out
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Parameter Name /valuerange / [default setting] Info
3| Configuratiorerror
4| Not conneded
5| Connectiorestablished
0x23BA:001 ModbusTCP statisticdViessaesreceived Disphy of thetotal number of messgesreceived.
(P580.01) (MBTCP tatistics:Rx messges) A Thiscounter counts bothvalid and ivalid messges.
A Read only A Afterthe maximumvalue has beemeached, thecounter starts again
A From version 04.00 "0".
0x23RA:002 ModbusTCP statistics/alid messgesreceived Disphy of the number of/alid messgesreceived.
(P58.02) (MBTCP statisticsvalid Rx messag.) A Afterthe maximumvalue has beemeached, thecounter starts again
A Read only "0".
A From version 04.00
0x23BA:003 ModbusTCP statisticdViessaes with exceptions Disphy of the number of mesges with exceptionthat have been
(P580.03) (MBTCP statisticdviess.w. except) receved.
A Read only A Afterthe maximumvalue has beemeached, he counter starts again
A From version 04.00 "0".
0x23RA:005 ModbusTCP statisticdVlessaes sait Disphy of thetotal number of messges set.
(P580.05) (MBTCP statisticsix messges) A Afterthe maximumvalue has beemeached, thecounter starts again
A Read only "0".
A From version 04.00
0x23BE:001 ModbusTCPIP diagnosticef last Rx/Tx data: Receive | For diagnostipurposes, the It received messge (mex. 16bytes) is dis
(P585.01) offset played in 0x23BE:002 (P585.0Fpr longer messges, an offsetan be
(MBTCPTX/Rx diag: Rx offset) specifiedhere, indicatingrom whichbyte of the messge the dispdy of
0..0]...240 the 16bytes isto start.
A From version 04.00
0x23BE:002 ModbusTCPIP diagnosticef last Rx/Tx data: Lat Rx | Disphy of the messge received last.
(P585.02) messae
(MBTCPTX/Rx diag: L& Rx messge)
A Read only
A From version 04.00
0x23BE:003 ModbusTCHIP diagnosticef last Rx/Tx data: Trans | For diagnostiqurposes, the Ist sent messae (max. 16bytes) is dis
(P585.03) mit offset played inOx23BE:004 (P585.04r longer messges, an offsetan be
(MBTCPTX/Rx diagx offset) specifiedhere, indicatingrom whichbyte of the messge the dispdy of
0..0]...240 the 16bytes isto start.
A From version 04.00
0x23BE:004 ModbusTCPIP diagnosticef last Rx/Tx data: Lat Tx | Disphy of the messge sent last.
(P58504) messae
(MBTCPTX/Rx diag: Lt TXx messge)
A Read only
A From version 04.00
0x23B1:005 Modbus-TCRIP settingsiP configuration St IP configuration.
(P510.05) (MBTCP settingdP onfiguration)

A From version 04.00

0| Sored IP The curently saved IP configuratiors used.
1/BQOTP The IP configuratiois assignedy the master via BOTP.
2|DHCP The IP configuratiois assignedy the Master via DH@

Theassignmaet of agateway addess that is not in the same sulawork
as the IP adass, is denied.
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9.7.6. Functioncodes

The mode of acceds inverter data (paameters) iscontrolled via functiorcodes.

Famestructure
Modbus ApplicationHeader (MBAP) Protocol Data Unit (PDU) arC
Transaction |Protocol chaac | Number of the Shve addess | Functioncode Data / eror code Che&sum
number ters bytes stillto fol-
(alays 0x0000) | low
2bytes 2 bytes 2 bytes 1byte 1byte nbyte 2bytes

Tab. 1: ADU (Applicatidpata Unit)

Communication is established on the basis of the master/slave mode. Communication is
always started by a master request.

The nverter (shve) then either gies avalid response or outputs an esr code (provided
that the request has beerreceived and evaluated asvalid messge).

In case of avalid arswer, the functioncode isreturned. In theevent of an eror, a function
code assignedio therequest isreturned.

Eror causescan be nvalid QRC cheksums, norsuppoted functioncodes or
impermissilbe data accesses.

Elements of the ADU:

w MBAP (7bytes)
w Number of thebytes stillto follow in the messge.
w Addess of thenverter Basic settings 349

w The otherbytes of the header i@ not described he.
w Functioncode

w The functiorcodesexclusively refer to "4Xregisters”, i. e.registers from the addess
4000.

w All data in the nverter can only be accessed via theseré¥isters, seeData
mapping]  360.

w The 4xxxxeference is implicit, i. e. gén by the functioncode used. In therame
there- fore the leading 4 is omittedn the addessing pocess.

w Emotronsupports the basié addessing of Modbus, i.e. the numbering of the
registers starts with 1 wheeas addessingstarts with 0.For example, the addess 0
is used in therime whenregister 40001 igead

w Data or eror code
w Che&sum
All ADUcontents are represented in the Big Endiaformat (most significantbyte first).
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Functioncodes

Functioncode Functioncode in theevent of an | Suppoted eror codes
error
0x03 0x83 0x01, 0x02, 0x03, 0x04
0x06 0x86 0x01, 0x02, 0x03, 0x04
0x10 0x90 0x01, 0x02, 0x03, 0x04
0x17 0x97 0x01, 0x02, 0x03, 0x04
Functioncode Functionname Info
3 0x03 Read HoldingRegisters Reading of a singleegister or a goup of ®veral nterconnededregis
ters.
6 0x06 Preset Singé Register Writing of a singleegister.
16 0x10 Preset Multiple Registers Writing of a singleegister or a goup of ®veral interconneded regsters.
23 0x17 Read/Write 4XRegssters Reading and writingvithin a transaction:
A Writing of a cata block into a goup of veral interconneded regis
ters.
A Reading fom a block oftiterconneded regjsters.
Eror codes
Error code Designation Cause(s)
0x01 Invalid functioncode The functiorcode is not suppded by the nverter, or the nverter is in a
state in which therequest is not permissible or in whichdannot be
processed.
0x02 Invalid data addess The combinatiorf astart addess and the legth of the datato be
transmittedis nvalid.
Example: Ifyou have a shve with 100regsters, the fistregister has the
address 0 and the Eregister has the adrkss 99. If thee is arequest of
four registers row, from thestart addess 96, theequest can be po-
cessed succahully (for regsters 96, 97, 98, and 99§, howe\er, fivereg-
isters from thestart address 96 ge queried, this aor code isreturned,
since the slve has naegster with the addess 100.
0x03 Invalid data value Eror in thereset structure of acomplexrequest, e. g. beause the dta
length that hasresuted implicitly § notcorrect.
Thecause, lowever, is not thet a (paameter) value is writtenoutside
the valid settingrange. As a matteof principle, the Modbus mtocol
has no informatioron valid settingranges of singleegisters or their
meaning.
0x04 Shve devicefailure A noncorrectable eror has occuied while therequest was pocessed ir

the inverter.

Data transfer with function code 3

Request

Functioncode

0x03

Sart addess

0x0000 ... OxFFFF

Number ofregisters (n)

0x01...0x7D (1 ... 125)

Response
Functioncode 0x03
Number ofbytes 2 x (number ofegisters)

Regsster value

Data in (n)regster of 2bytes each

Emror messae

Functioncode in theevent of an 0x83

error

Emor code 01..04
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Examplefor data transfer with function code 3
The data from theregisters 401080 40110 ae to beread.

Request Info

Functioncode 0x03 Functioncode 3

Sart addess (High) 0x00 Sart addess 107 (0x006B)

Sart addess (bw) 0x6B

Number ofregisters (High) 0x00 Number ofregisters = 3 (0x0003)
Numberof registers (low) 0x03

Response Info

Functioncode 0x03 Functioncode 3

Number ofbytes 0x06 6 bytes ae read.

Value inregisters 40108 (High) 0x02 Data inregister 40108: 0x022B (555).
Value inregisters 40108 (aw) 0x2B

Value inregisters 40109High) 0x00 Data inregister 40109: 0x0000 (0).
Value inregisters 40109 (aw) 0x00

Value inregisters 40110 (High) 0x00 Data inregister 40110: 0x0064 (100).
Value inregisters 40110 (bw) 0x64

Data transfer with function code 6

Request

Functioncode 0x06

Register addess 0x0000 ... OXFFFF
Regsster value 0x0000 ... OXFFFF
Response

Functioncode 0x06

Register addess 0x0000 ... OxFFFF
Register value 0x0000 ... OxXFFFF
Emror messae

Functioncode in theevent of an | 0x86

error

Error code 01..04
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Examplefor data transfer with function code 6

Thevalue "3" (0x0003) ito be writteninto theregister 40002.

Request Info

Functioncode 0x06 Functioncode 6

Register addess (High) 0x00 Register addessfor register 40002: 1 (0x0001)
Register addess (bw) 0x01

Regsster value (High) 0x00 Valueto be writteninto theregister: 3 (0x0003)
Register value (low) 0x03

Response Info

Functioncode 0x06 Functioncode 6

Register addess (High) 0x00 Register addess: 1 (0x0001)

Register addess (bw) 0x01

Regsster value (High) 0x00 Regsster value: 3 (0x0003)

Regsster value (low) 0x03

Data transfer with function code 16

Request

Functioncode

0x10

Sart addess

0x0000 ... OxFFFF

Number ofregisters (n)

0x0001 ... 0x7D (0d125)

Numberof bytes

2 X (number ofegisters)

Regsster value

Data in (n)regster of 2bytes each

Response
Functioncode 0x10
Number ofbytes 2 x (number ofegisters)

Regster values

Data in (n)regster of 2bytes each

Emror messae

Functioncode in theevent of an 0x90

error

Emor code 01..04
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Examplefor data transfer with function code 16

In a transactionthe value "10" igto be writteninto the register 40002 and the&alue "258"

isto be writteninto the adjacet register 40003.

Request Info

Functioncode 0x10 Functioncode 16

Sart addess (High) 0x00 Sart addess is theegister 40002: 1 (0x0001)

Sart addess (bw) 0x01

Number ofregisters (High) 0x00 Number ofregisters: 2 (0x0002)

Number ofregisters (low) 0x02

Number ofbytes 0x04 4 bytes (0x0004) r@ to be written.

Regsster value (High) 0x00 Thevalue "10" (0x000A) is writteinto the register with the start
Regiter value (low) OxOA address 1 (xegster 40002).

Regsster value (High) 0x01 Thevalue "258" (0x0102) is writteinto the followingregister (=register
Regsster value (low) 0x02 40003).

Response Info

Functioncode 0x10 Functioncode 16

Sart addess (High) 0x00 Sart addess: 1 (0x0001)

Sart addess (bw) 0x01

Number ofregisters (High) 0x00 Number ofregisters: 2 (0x0002)

Number ofregisters (low) 0x02
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Data transfer with function code 23

Request

Functioncode

0x17

Sart addessfor reading (High)

0x0000 ... OXFFFF

Sart addessfor reading (Low)

0x0000 ... OXFFFF

Number ofregisters for reading 0x00 ... OxFF
(High)
Number ofregisters for reading 0x00 ... OxFF

(Low)

Sart addressfor writing (High)

0x0000 ... OXFFFF

Sart addressfor writing (Low)

0x0000 ... OXFFFF

Number ofregisters for writing 0x00 ... OXFF
(High)
Number ofregisters for writing 0x00 ... OxFF

(Low)

Number ofbytesfor writing

2 x (number ofegisters)

Written value 1 (High) 0x00 ... OxFF
Written value 1 (bw) 0x00 ... OxFF
Written value n (High) 0x00 ... OXFF
Written value n (bw) 0x00 ... OXFF
Response

Fundion code 0x17

Number ofbytesfor reading

2 x (number ofegisters)

Readvalue 1 (High) 0x00 ... OxFF
Readvalue 1 (bw) 0x00 ... OxFF
Readvalue x (High) 0x00 ... OxFF
Readvalue x (bw) 0x00 ... OxFF
Emror messae

Functioncode in theevent of an 0x97

error

Eror code 02..04
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Examplefor data transfer with function code 23
Thefollowingtasks ae to beexecued with atransaction:

w Thevalues fom sixconneded regsters, startingwith register 40005, ae to beread.
w Thevalue "255 isto be writteninto each of thee conneded registers, startingwith

regiser 40016.
Request Info
Functioncode 0x17 Functioncode 23
Sart addressfor reading (High) 0x00 Sart addessfor reading is theegister 40005: 4 (0x0004)
Sart addessfor reading (Low) 0x04
Number ofregisters for reading 0x00 Number ofregistersfor reading: 6 (0x0006))
(High)
Number ofregisters for reading 0x06
(Low)
Sart addressfor writing (High) 0x00 Sart addessfor writingis theregister 40016: 15 (0x000F)
Sart addessfor writing (Low) OXOF
Number ofregisters for writing 0x00 Number ofregisters for writing: 3 (0x0003)
(High)
Number ofregisters for writing 0x03
(Low)
Number ofbytesfor writing 0x06 6 bytes (0x06) mst be provided in 3registers.
Written value 1 (High) 0x00 Data: 255 (0xO0FF)
Written value 1 (bw) OxFF
Written value 2 (High) 0x00 Data: 255 (0xO0FF)
Written value 2 (bw) OxFF
Written value 3 (High) 0x00 Data: 255 (0xO0FF)
Written value 3 (bw) OxFF
Response Info
Functioncode 0x17 Functioncode 23
Number ofbytesfor reading 0x0C 12 bytes (0xOC)rébm 6registers ae read.
Readvalue 1 (High) 0x00 1. writtenvalue
Readvalue 1 (bw) OXFE Data: 254 (Ox00FE)
Written value 2 (High) 0x0A 2. writtenvalue
Readvalue 2 (bw) 0xCD Data: 2765 (0xBCD
Readvalue 3 (High) 0x00 3.readvalue
Readvalue 3 (bw) 0x01 Data: 1 (0x0001)
Readvalue 4 (High) 0x00 4.readvalue
Readvalue 4 (bw) 0x03 Data: 3 (0x0003)
Readvalue 5 (High) 0x00 5.readvalue
Read value 5 (bw) 0x0D Data: 13 (0x000D)
Readvalue 6 (High) 0x00 6.readvalue
Readvalue 6 (bw) OxFF Data: 255 (0x00FF)
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9.7.7.

Data mapping

The pocess of dta mapping is usefbr definingwhich Modbusregistersread or wrte to

which nverter paameters.

Overview

Thefollowingtable povides anoverview of the Modbusegister with variable and

permanait assignmet:

Register Register addess  |Info

40103 0102 Variable mapping

20104 0103 ?;2388:001 ... 0x23BB:024 (P530.01 ..sé&4sto map these 24egistersto paameters of the nver-
40149 0148

42001 2000 PredefinedMlodbusstatus registers

For details see thdollowing sectior'PredefinedViodbusstatus registers".
42021 2020

42101 2100 PredefinedVlodbuscontrol registers

For details see thdollowing sectior'PredefinedViodbuscontrol registers".
42121 2120

Details

w Theae ae fixedlydefinedModbusregisters for commoncontrol andstatus words,
which ae located in consecutivelocks, in aderto faciltate communicatiorwith OPC
servers and other Modbus nsders. In aderto access alielevant data of the nverter,
only a mini mum number ofcommands isequired.

w In addition,24 regssters ae providedfor variable mappiug, i. e. fee assignmet to

inverter paameters.

PredefinedModbus control registers

w Theseregisters ae provided with wrte andread access.
w The cossreference incolumn 2 leadso the detailed paameter description.

Modbusregisters Permanently assigned peameter
Address Name
42101 0x400B:001 (P592.01) AC Drve control word
42102 0x400B:005 (P592.05) Network stpoint frequency (0.01)
42103 0x4008:002 (P590.02) NetWordIN2
42104 0x4008:003 (P590.03) NetWordIN3
42105 0x400B:007 (P592.07) PID stpoint
42106 0x6071 Target torque
42107 0x4008:001 (P590.01) NetWordIN1
42108 0x4008:004 (P590.04) NetWordIN4
42109 ... 42121 - Reseved
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PredefinedModbus status registers

w Theseregisters ae only povided withread access.

w The cossreference incolumn 2 leadso the cetailed paameter description.

Modbusregisters Permanently assigned peameter
Address Name
42001 0x400C:001 (P593.01) AC Drve status word
42002 0x400C:006 (P593.06) Frequency (0.01)
42003 0x603F (P150.00) Eror code
42004 0x400C:005 (P593.05) Drive status
42005 0x2D89 (P106.00) Motor voltage
42006 0x2D88 (P104.00) Motor current
42007 0x6078 (P103.00) Curent actualvalue
42008 0x2DA2:002 (P108.02) Appaent power
42009 (42008 = Highvord, 42009 = dw Word)
42010 0x2D84:001 (P117.01) Heatsinktemperature
42011 0x2D87 (P105.00) DCbusvoltage
42012 0x60FD (P118.00) Digtal inputs (only bit 16 ... bit 31)
42013 0x6077 (P107.00) Torque actualhalue
42014 ... 42021 - Reseved

Variable mapping

w Via0x23BB:001 ... 0x23BB:024 (P530.01 .,. 4¥egisters can be mappedo

parameters of the nverter.
Format: Oxiiiiss0O (iiii = ineX, ss = subirek)

w The dispdy of the nternal Modbusregister numbae's in0x23BC:001 ... 0x23BC:024
(P531.01 ... 245 generated automaticallySince 32bit parametersrequire two

registers, thee is no 1:1 assignme

w For the mappableegsters, a &C (clicRedundancy Check) éxecued. The
chedsum cetermined is dismyed in0x23BD (P532.00The usecanread this
"validationcode" anduse itfor comparison in the Modbus n&er. In thisway it can be
cheded whether the nverter curently queried is configuredorrectly for the

respectiveapplication.

Parameter Name /valuerange / [default setting] Info
0x23BB:001 ... [ModbusTCRIP paameter mappingParameter 1 ... | Mapping entries for Modbusregister 40103 ... 40149.
0x23BB:024 Parameter 24 A Format: OxiiiissOO (iiii = inek, ss = subirek)

(P530.01 ... 24) | (MBTCP psam.mapp:Parameter 1 ...Parameter 24)

0x00000000 ...Jx00000000... OXFFFFFFFF

0x23BC:001 ...
0x23BC:024

Register assignmat: Register 1 ...Register 24
(Regsster assignmRegsster 1 ...Register 24)

Disphy of the nternal Modbusregister numberstartingfrom which the
parameter mapped irOx23BB:001 ... 0x23BB:024 (P530.01 ..i24)

(P531.01 ... 24) | A Read only stored.
A For the firstparameter mapped, aays 2500.
A From the seond paameter mapped, 2500 + offsethe offsetresults
from the data types of the peviously mapped pameters.
0x23BD Verificationcode
(P532.00) (Verificat.code)
A Read only

A From version 04.00
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9.7.8. Short ®tup

In thefollowing, the steps required for controlling the hverter via Modbus ee described.
Parameterisatiorrequired

1. Activatenetwork control: 0x2631:037 (P400.3#"TRUE [1]"

Set network asstandad stpoint source:0x2860:001 (P201.0%) "Network [5"

et IP addess of theriverter (shve), see sectioata mapping] 360

Save paameter settings0x2022:003 (P700.03)"on /start [1]".
In order that the charged communicatiorsettingsbecome effectivethere is the optiorto

w switch the hverter offand on ajin or
w regtart the communicationsee0x23B0 (P508.00)

In the default setting the digtal input DI1 is assigned with the "Run”
function.If the network control is activatedthis functionserves as Start
enable"for start commands via atwork. Hence, the digal input DI1 mst
be %t to HIGHdvel in ader that the mator can bestarted via retwork.
4 Sart/stop maor] 531

Starting/stoppingthe drive via Modbus

For starting/stoppinghe drive, Modbusregister 42101can be used.

w Modbusregister 42101 is permargly assignedo the AC Drve control word
0x400B:001 (P592.01)

w In the fame, the leadig 4 is omittedn the addessing pocess. The numbering of the
reg istersstarts with 1; addessirg, however starts with 0. Thesfore the addess 2100
(0x0834) is used in theafme whenregister 42101 isvritten.

Bits t in the AC drive control word:

formdeg (CW)
netwo® dontrdl i S
netwo® éetpatht (i S
Functioncode 6, i. e. writingnto a singleegister.
Example of anniverter with the node addess 1:

w Bitn

w. Al p
w. Al c
W

Request frame by the master

Shve addess | Functioncode Register address AC Drve control word Che&sum (&C)
Datl Y nomMmnnannnw
0x01 0x06 0x08 ‘ 0x34 0x00 0x61 0x0B 0x8C

If digtal input DI1 ("&rt enable") is et to HIGHdvel, the drive shouldstart and the
inverter shouldrespond with the same&me ascorfirmation:

Response messge from the inverter

Shve addess | Functioncode Regsster addess AC Drve control word Che&sum (&C)
Datt Y nomwmnannnn
0x01 0x06 0x08 0x34 0x00 0x61 0x0B 0x8C
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Write the speed of the drie via Modbus

The drie speedcan be chaged via the Modbusegister 42102, se®ata mapping

Example of annverter with the node addess 1:

Request frame by the master

Shve addess | Functioncode Data Che&sum (&C)
Regsster addess Network stpoint frequency (0.01
0x01 0x06 0x08 0x35 0x04 0xD2 0x19 0x39
Response messge from the inverter
Shve addess | Functioncode Data Che&sum (&C)
Regsster addess Network setpoint frequency (0.01
0x01 0x06 0x08 0x35 0x04 0xD2 0x19 0x39

The drize now rotates with a fequency of 1234 Hz.

Read the drive speed via Modbus

The drie speedcan beread out via the Modbusegister 42002, se®ata mapping For
readng a singleegister or everal conneded register bloks, the functioncode 3 is used,

seeFunctioncodes

Example of annverter with the node addess 1:

Request frame by the master

Shve addess | Functioncode Data Che&sum (&C)
Register addess Number ofwords
0x01 0x03 0x07 0xD1 0x00 0x01 0xD5 0x47
Response messge from the inverter
Shve addess | Functioncode Data Che&sum (&C)
Readbytes Frequency (0.01)
0x01 0x03 0x02 0x04 0xD1 Ox7A 0xD8
The drie rotates with a fequency of 12.33 Hz.
Parameter Name /valuerange / [default setting] Info
0x2631:037 Functionlist: Activatenetwork control Assignmat of a trigger for the "Activatenetwork control" function.
(P400.37) (Functon list: Network control) Trigger = TRUE: Activatetwork control.

A For further possible settingsee paameter
0x2631:001 (P400.01) 532

0| Not conneced

Trigger =FALSE: No actidrdeactivatenetwork control again.

114|Network control active (from version 02.00)

Notes:
the AC drie control word.

tocol.
4 AC Dre Profile] 248

TRUEfithe network control isrequested via bit 5 of theAC drie control
word 0x400B:001 (P592.01Qpthewise FALSE.

A Set this selectiorif the network control isto be activatedsia bit 5 of

A TheAC drie control word canbe used with ay communicatiorpro-
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9.7.9. Restart communication

Parameter

Name /valuerange / [default setting]

Info

0x23B0
(P508.00)

ModbusTCP communication
(MBTCPcomm.)
A From version 04.00

Restart / stop communication

0| No action/noerror

Onlystaus feedback.

1| Restart with curent values

Restart communicationin order that charged settingf the interface
configurationbecome effective.

N

Restart with default values

Restart communicatiorwith the standad values.

o

Sop network communication

Sop communication.

10| In progress

11| Actioncancelled

12|Eror

Onlystatus feedback

9.7.10. Bau

drate setting

Parameter

Name /valuerange / [default setting]

Info

0x23B4:001
(P512.01)

Port settingsPort 1
(Port settings:Port 1)
A From version 04.00

Auto-Negotiation

10 Mbps

10 Mbps/Half Dupéx

10 Mbps/Full Dupéx

0
1
2/100 Mips
5
6
7

100 Mips/Half Dupéx

8/ 100 Mips/Full Dupkx

et baudrate for the port 1.

0x23B4:002
(P512.02)

Port settings:Port 2
(Port settings:Port 2)
A From version04.00

Auto-Negotiation

10 Mbps

100 Mips

10 Mbps/Full Dupéx

0
1
2
5|10 Mbps/Half Dupéx
6
7

100 Mips/Half Dupéx

8100 Mtps/Full Dupx

Set baudrate for the port 2.

0x23B5:001
(P513.01)

Activeport settingsPort 1
(Act. port sett.Port 1)

A Read only

A From version 04.00

Not conneded

10 Mbps/Full Dupéx

0
1/10 Mbps/Half Dupkx
2
3

100 Mips/Half Dupéx

4/100 Mips/Full Dupkx

Disphy of the baudrate =t for the port 1 in paameter 0x23B4:001
(P512.01)

0x23B5:002
(P513.02)

Activeport settingsPort 2
(Act. port sett.Port 2)

A Read only

A From version 04.00

Not conneded

10 Mbps/Half Dupéx

100 Mbps/Half Dupéx

0
1
2|10 Mbps/Full Dupéx
3
4

100 Mips/Full Dupgx

Disphy of the baudrate =t for the port 2 in paameter 0x23B4:002
(P512.02)
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9.8. PROFINET

PROFINET® (Process Field Network) is-imgatapable fieldbus system based on

Ethernet.

w Detailed information on PROFINET can be found on the web page of the PROFIBUS &
PROFINET International (P3euorganisationhttp://www.profibus.com

w Information about the dimensioning of a PROFINET network can be found in the

configuration document for the inverter.

w PROFINET® is a registered trademark and patentbdatmy licensed by the
PROFIBUS & PROFINET International (PI) user organisation.

Preconditions

w Catrol unit (CU) of theniverter is povided with ROFINE

w Therequired GSDMLa@Vice descriptiorfilesfor PROFINETra installed in the
engineeringool for configuringthe network. Download GSDMDateien

9.8.1. Introduction

The nverter is implemated as IGDevice nto a FRROFINET etwork. FROFINETransmits
parameter data, configirationdata, diagnosticlata, alarm messges and pocess dta
between the IGDevices and the I€mtroller (in thefollowing, thisterm is used istead of

"PLC" or "hat system”).

The dita is transmittedas a functiorof its time-criticalbehaviour viacorresponding

communiationchannels.

Supported services

Equipment

Inverter

Conformance

Class CCB

Option according to conformance class

Media Redundancy Protocol

Device class 10 device
According to PN specification V2.2

Safety channel support

Shareddevice

Device access TCI, 1&MO0 ... 4
Device profile support

Conductor access OK

The second inverter Yes

Fast startup

No. (typical starting times, approx. 11 seconds)

Topology support LLDP MIB, station alias
PN blinking function OK

Alarm type User

Acyclic services OK

Additional Ethernet channel TCP/IP channel

GCI support OK

ESDCP support OK

Power over Ethernet PoE

External 24V current supply X3 24E/ GND

Optical fiber support
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9.8.2. Basic settings
For communicating with the inverter, the @ntroller must be configured.
The configuration of the 1O controller comprises

w the loading of the device description file into the 10 controller,
w the assignment of a station name for the inverter and
w the assignment of an IP address for the inverter.

The station name and the IP address are assigned by the IO controller. The assignment can
alsobemadebythd 9 Y2 i NRYy 9 aé& { (G NI SNE

Preconditions

w The entire wiring of the inverter has already been checked for completeness, short
circuit and earth fault.

w The GSDML device description file for PROFINET must be downloaded from
http://www.emotron.com/download. Please observe the required system
requirements an the notes regarding the inverter.

Device descriptiorfile

The current device description file is installed in the engineering tool used for configuring
the network. Thus, an unambiguous station name is assigned to the inverter which makes
it possible for the 10 controller to identify the device in the netlvand manage the data
exchange with the other network nodes.

The designation of the device description file is as follows:
"GSDMLEV<x>.<z-CGDANNN>PN<Versioryyyy><mm><dd>.xml".

The information in the wildcards (angle brackets) are explained in thenfiolg:

Wildcard Info

X Major version of the used GSDML scheme

z Minor version of the used GSDML scheme

NNN Specifying the inverter designation, e.g. i<550>

Version First software version that can be used with this GSDML. This data must not be changed.
yyyy Year of publication

mm Month of publication

dd Day of publication

Tab. 1: Explanation of the wildcards in the designation of the device description file

Station name
The station name is required for the clear addressing of the inverter by tceri@oller.

The station name of the inverter must be entered into the2381:004 (P510.04)
parameter with permissible characters according to the PROFINET specification. The
characters permissible for the name allocatiae given in the specification.

The station name is read out witlx2382:004 (P511.04)
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IP address

The IP address makes it possible to access the inverter in the entire network.

For configuring the IP address, the subnet knasd gateway address must also be

assigned:

w 0x2381:001 (P510.01)P address
w 0x2381:002 (P510.02pubnet mask
w 0x2381:003 (P510.03Gateway address

All three settings are read out with the parametérs2382
(P511.03)

:001 (P511.01) 0x2382:003

Parameter Name / value range / [default setting] Info
0x2380 PROFINET communication (PROFINET comm.) | Restart / stop communication
(P50800) A From version 02.00 A When the device command has been executed successfully, the
0 is shown.
0 No action/no error Only status feedback
Restart with current values Restart conmunication with the current values.
2 Restart with default values Restart communication with the standard values of the PROFINET
parameters (0x2381:001 ... 0x2381:009).
5 Stop network communication Stop communication
10 In process Only status feedhzk
11 Action cancelled
12 Fault
0x2381:001 PROFINET settings: IP address (PROFINET sett.;| Set IP address
(P510.01) address) A The change of this parameter becomes only effective after a rest
0...[0] ... 4294967295
A From version 02.00
0x2381:@2 PROFINET settings: Subnet (PROFINET sett.: Su| Set subnet mask
(P510.02) 0...[0] ... 4294967295 A The change of this parameter becomes only effective after a rest
A From version 02.00
0x2381:003 PROFINET settings: Gateway (PROFINET sett | Set gateway address
(P510.03) Gateway) A The gateway address is valid if the network address of the IP adq
0...[0] ... 4294967295 is identical to the gateway address. In this case, no gateway
A From version 02.00 functionality is used.
A DHCP is not supported.
A The change of this parameter becomes only effective after a resta
0x2381:004 PROFINET settings: Station name (PROFINET se Set station name
(P510.04) Station name) A The change of this parameter becomes only effective after a rest
A From version 02.00
0x2381:005 PROFINET settings: 1&M1 System designation Input/output of the 1&M1 system designation
A From version 02.00 A The default setting is an empty string.
0x2381:006 PROFINET settings: 1&M1 Installation site Input/output of the 1&M1location identification code
A From version 02.00 A The default setting is an empty string.
0x2381:007 PROFINET settings: I&M2 Installation date Input/output of the I&M1 date of installation
A From version 02.00 A The default setting is an empty string.
0x2381:008 PROFINET settjs: I1&M3 additional information Input/output of the 1&M1 additional information
A From version 02.00 A The default setting is an empty string.
0x2381:009 PROFINET settings: 1&M4 signature code Input/output of the 1&M1 signature
A From version 02.00 A The defaulisetting is an empty string.
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9.8.3.

LED status displays

Informationon the retwork status can be dotained quickly via the "BUDR" and "BUS
ERR" LED disgb on the font of the inverter. Inaddition,the LEDst the RJ45 sdets
indicate the FROFINET connect status.

The meaning of the "BUDR" and "BUS ERR" LEBS be dtained fom thefollowing

two tables.

LED "BUS RDY" (gre

Status/meaning

off

No connection to the master

Il b .
Blinking

PLC in STOP

|
on

PLC in RUN (DATA_EXCHANGE)

LED "BUS ERR" (red

Status/meaning

off

No fault

TINRRNNNENNNNNRD | The PROFINET function "Node flashing test" is triggered by the 10 controller. The flickering LED serves to identif
flickers accessible 10 devices

I B B M 'mpermissible settings: Stack, station name or IP patarsare invalid.

blinking

mmmmmm | Communication error (e.g. Ethernet cable removed)

on (red)

Status displays at the RJ45 sockets
The LEDs at the RJ45 sockets indicate the PROFINET connectioto sketusetwork

LED "Link'(green)

Satus/meaning

off

No connectiorto the retwork.

L
on

A physical connectiorto the retwork isavailable.

LED "Activity'(yellow)

Satus/meaning

off

No chta transfer.

e —
[ULPLLILL LI LT

on or flickers

Data isexcharged via the etwork.
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9.8.4. Diagnostics

The parameters for diagpsing the network are described below.

Parameter Name /valuerange / [default setting] Info
0x2382:001 ActivePROFINET settingd? addess Dispby of the activdP addess.
(P511.01) (PROFINET diag.: IP aeds)
A Read only
A From version 02.00
0x2382:002 ActivePROFINET settingSubret Disphy of the activesubret mask.
(P511.02) (PROFINET diag.: Sutth
A Read only
A From version 02.00
0x2382:003 ActivePROFINET setting&ateway Disphy of thegateway addess.
(P511.03) (PROFINET diag.:af2way)
A Read only
A From version02.00
0x2382:004 ActivePROFINET settingStationname Disphy of the activestationname.
(P511.04) (PROFINET diag.: Statioame)
A Read only
A From version 02.00
0x2382:005 ActivePROFINET settingMAC Addess Disphy of the activeMAC addess.
(P511.05) (PROFINET diag.: AC Addess)
A Read only
A From version 02.00
0x2388 PROFINEBtatus Bit coded dispdy of the curent Busstatus.
(P516.00) (PROFINEBtatus)
A Read only
A From version 02.00
Bit O| Initialized Afterinitialisation,the network component waitsfor a communication
partner and thesystem power-up.
Bit 1/ Online
Bit 2| Conneted
Bit 3| IP addess eror The IP adibss isnvalid. Valid IP addesses ee definedaacordingto R-C
3330.
Bit 4| Hardware fault
Bit 6/ Watchdog elased PROFINET communicatias continuouslynterrupted in the
"Data_Excharge" state, eg. by cable kreak orfailure of the IO Catroller.
A PROFINET communicatiahargesto the "No_[Rta_Bcharge" state.
When thewatchdogmonitoring timespecifiedby the 10 Cotroller has
elapsed, theresponse &t in 0x2859:001 (P515.019 triggered in the
inverter.
Bit 7| Protocol eror
Bit 8| PROFINEBtack ok
Bit 9| PROFINEBtack not configured
Bit 10| Bhernet controller fault
Bit 11| UDPstackfault
0x2389:001 PROFINET eor: Eror 1 The paameter currently contains the eror deteded on the retwork.
(P517.01) (PROFINET eor: Eror 1) A The eror values nay occur in combinatiowith the error values fom

A Read only
A From version 02.00

parameter 0x2389:002 (P517.02)

0|/No eror

Reseved

Unit ID unkiown

Max. unitsexceeded

Invalid size

Runtimeplug eror

Invalid agument

Sevice pending

1
2
3
4
5/ Unit type unkrown
6
7
8
9

Sack notready

10| Command unkown
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Parameter Name /valuerange / [default setting] Info

11|Invalid addess descptor
0x2389:002 PROFINET eor: Eror 2 The paameter currently contains the eror deteced on the rtwork.
(P517.02) (PROFINET eor: Eror2) A The eror values nay occurin combinatiorwith the eror values fom

A Read only
A From version 02.00

parameter 0x2389:001 (P517.01)

Bit 7| IP addess eror

The IP adebss isnvalid. Valid IP addesses ee definedaccordingto R-C
3330.

Bit 8| Stationname poblem

The statiomame must be assigned aordingto the FROFINET specifie
tion.

Bit 9| DataBxch left

Bit 10, Sack boot eror

Bit 11| Sack online emor

Bit 12| Sackstate error

Bit 13| Sackrevision eror

Bit 14/ Initializationproblem

Bit 15/ Sack init eror

Thestackcannot be initiatel with the user specification# reason
might be, e. g., a stationame trat does notcorrespondto the AROF}
NET specification.

9.8.5. Monitoring

The parameters for setting network monitoring functions are described below.

Parameter Name /valuerange / [default setting] Info
0x2859:001 PROFINET motuoring: Watchdog elased Selectiorof the responseo a permanet interruption of the communi
(P515.01) (PROFINET monit.: WD g@ised) cationto the 10controller.
é FFLOT vehr5|on 02.'8'0 . Assoadited eror code:
rfurther possible settingsee paameter A 33168| 0x8190- Network: watchdog timeout
0x2D45:001 (P310.01) 223
2‘ Trouble
0x2859:002 PROFINET motoring: Cata excharge exited
(P515.02) (PROFINET monit.: dba exch exited)
A For further possiblesettings see paameter
0x2D45:001 (P310.01) 223
O‘ Noresponse
0x2859:003 PROFINET motoring: hvalid configuration Selectiorof the response trggered by the receptiorof invalid configura
(P515.03) (PROFINET monit.nvalid config) tion data.
é FFLOT vehrS|on 022&0 . Assodited eror code:
riurther possible settingsee paameter A 33414] 0x8286- Network: PDO mapping ear
0x2D45:001 (P310.01) 223
2‘ Trouble
0x2859:004 PROFINET moturing: Initialisatiorerror Selectiorof the response trggered by the occurence of an awor during
(P515.04) (PROFINET monit.: Init. ear) the initialisationof the retwork component.
é FFLOT ve;rsmn OZZSIO . Assodited eror code:
rfurther possible settingsee paameter A 33170] 0x8192- Network: initialisatiorerror
0x2D45:001 (P310.01) 223
2‘ Trouble
0x2859:005 PROFINET moturing: hvalid process dta Selectiorof the response tmgered by the receptiorof invalid process
(P515.05) (PROFINET monit.nval. proc.data) data.

A From version 02.00
A For further possible settingsee paameter
0x2D45:001 (P310.01) 223

2| Trouble

Process dta maked asivalid (IOPS iSBAD") ae receved by the 10
Catroller. Typically incase of

A a RC inSTOPstate,

A alarms,

A agyclic demand eta.

Assoated error code:
A 33171] 0x8193- Network: invalid grclic pocess dta

334
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9.8.6. Data mapping
The processlata are used to control the inverter.

The process data is transmitted cyclically between th€ddtoller and the IGDevices
participating at the PROFINET:

w The available 27 network registers ("slots") serve to maximally exchange 16 process
data words (dta types 8bit or 16-bit) or 8 process data double words (data type 32
bit) for each direction.

w Output data direction: From KQontroller to IGDevice.
w Input data direction: From KDevice to I@ontroller.

Data mapping is used to define which processadae exchaged cyclically between O
Cortroller andIO-Device.

Details

w If the inverter is known in the PROFINET network as node and iGet@oller
connects to the IeDevice for the first time, the mapping objects are automatically
transferred to the O device, i. e. to the inverter.

w Internal mapping of the process output data is seD#24E0:001.. 0x24E0:016
w Internal mapping of the process input data is seDk24E1:001.. 0x24E1:016

All subsequent changes in the objects 0x24E1 and 0x24E1 can cause
PROFINET alarms according to the deviation of thenaatically set
configurations.
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RPDO mapping

The assignment of fierent bits with the same function is not permissible.

For the process data from the master to the inverter, the following data mapping is preset
in the device description file:

1. NetWordIN1 data wordx4008:001 (P590.01)

Network setpoint frequency (0.01)x400B:005 (P592.05)

16 bit selectable output data, mapped to Keypad setpoints: Process controller setpoint
0x2601:002 (P202.02)

Function assignment of the N&YordIN1 data word

Bit Default setting For details and configurationsee
0 Not active(reseve) 0x400E:001 (P505.01)
1 Not active(reseve) 0x400E:002 (P505.02)
2 Activatequickstop 0x400E:003 (P505.03)
3 Not active(reseve) 0x400E:004 (P505.04)
4 Run forward (CW) 0x400E:005 (P505.05)
5 Activatepreset (bit 0) 0x400E:006 (P505.06)
6 Activatepreset (bit 1) 0x400E:007 (P505.07)
7 Reset error 0x400E:008 (P505.08)
8 Not active(reseve) 0x400E:009 (P505.09)
9 ActivateDC lvaking 0x400E:010 (P505.10
10 Not active(reseve) 0x400E:011 (P505.11)
11 Not active(reseve) 0x400E:012 (P505.12)
12 Reverse rotationaldirection 0x400E:013 (P505.13)
13 Not active(resave) 0x400E:014 (P505.14)
14 Not active(reseve) 0x400E:015 (P505.15)
15 Not active(reseve) 0x400E:016 (P505.16)

Specifying the frequency setpoint

w The specification is made unsigned (independent of the direction of rotation) as

integer in the resolution [0.01 Hz].

w The direction of rotation is defined in the default setting via bit 12he NetWordIN1

data word.

w 9EIF YL SY npecn
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TPDO mapping

The assignment of different bits with thersa function is not permissible.

For the process data from the inverter to the master, the following data mapping is preset
in the device dexiption file:

1. NetWordOUT1 data wor@ix400A:001 (P591.01)
Frequency (0.01)x400C:006 (P593.06)

Motor current0x2D88 (P104.00)

Status assignment of the NetWord®@r1 data word

Bit Default setting For details and configurationsee
0 Readyfor operation 0x2634:010 (P420.10)
1 Not conneded 0x2634:011 (P420.11)
2 Operationenabled 0x2634:012 (P420.12)
3 Eror active 0x2634:013 (P420.13)
4 Not conneded 0x2634:04 (P420.14)
5 Quickstop active 0x2634:015 (P420.15)
6 Running 0x2634:016 (P420.16)
7 Devicewarning active 0x2634:017 (P420.17)
8 Not conneded 0x2634:018 (P420.18)
9 Not conneded 0x2634:019 (P420.19)
10 Setpoint speedreached 0x2634:020 (P420.20)
11 Curent limit reached 0x2634:021 (P420.21)
12 Actual speed =0 0x2634:022 (P420.22)
13 Rotationaldirectionreversed 0x2634:023 (P420.23)
14 Release holding take 0x2634:024 (P420.24)
15 Safe torque off (STO) active 0x2634:025 (P420.25)

Output ofthe actual frequency value

w The output is made unsigned (independent of the direction of rotation) as integer in
the resolution [0.01 Hz].

w An active reversal is displayed via bit 13 of the NetWordOUT1 data word.

w 9ElF YL SY npecn npdcn |1
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Example for chanigg a preassigned mapping

The assignment of the third output word is to be changed. Due to the device description
file, this output word (designation "16 bit selectable Otlta_1") has already been
assigned with the keypad setpoint.

The keypad setpoin2601:002 (P202.0pis to be replaced by the acceleration ramp
(0x2917 (P220.0D)

Proceeding
1. Mark the 3rd output word in the "Device view".
Select the "Module parameter” dialog in "Propies".

w Display in "Index": 9729 (decimal form of the index 0x2601)
w Display in "Subindex": 2
Replace keypad setpoifik2601:002 (P202.0By acceleration rampx2917 (P220.00)

w Use theParameter attribute listo check whether mapping is permitted for the
current parameter to be mapped and the data type is complied With623

w Entry in "Index": 10519 (decimal form of the index 0x2917)
w Entry in "Subindex™: 0

The acceleration time must be defined later, e.g. at the FB
LCB_ActuatorSpeed, input wFreeCtA W K G KS FIF OG2NJ ™
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9.8.7.

Parameterdata transfer

Data comnunication with PROFINET is characterised by the simultaneous operation of
cyclic and acyclic services in the network. As an optional extension, the parameter data
transfer belongs to the acyclic services.

Details

w Only one parameter request is processecdime (no pipelining).
® No spontaneous messages are transferred.
w There are only acyclic parameter requests.
w Profilespecific parameters can be independently of the states of thBé®ice.

An IGController can always request parameters from theD€iceif the IGDevice is in
the DATA_EXCHANGE state.

Transmission directions for acyclic data transfer

10 controller

Parameter request

Write.req

10 device

Parameter request

Parameter response

with data (parameter request)

Write.res

Y

\

A

without data

Read.req
e -
without data
Parameter
. Read.res |-) processing
without data
Read.reqg

without data

Read.res (+)

-l -

|
- Parameter re:pu::-nse/

1

with data (parameter responze)

-

w A "Write.req" is used to transmit the data set (DB47) to theéDi€Yice in the form of a
parameter request.

w With "Write.res", the IGController receives theonfirmation for the receipt of the
message.

w The IGController requests the response of the-M2vice with "Readeq".

w The IGDevice responds with a "Read.ref {f processing has not been completed yet.

w After parameter processing, the parameter requisstompleed by transmitting the
parameter response to the I&@ontroller with "Read.res (+).

Telegram structure

Destr ScrAddr | VLAN | Type RPC NDR Read/Write Block| Data FCS
0x0800
6 bytes 6 bytes 4 bytes | 4 bytes | 80 bytes 64 bytes 64 bytes 0 .... 240 bytes 4 bytes

In the Read / Write Block field, the initiator specifies the access to the "DB47" data set.
The data that is written on this index or read by it, contain a header and the parameter
request or the parameter response. The read data or the dateetwiitten are contained

in the Data field.
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Assignment of the user data depending on the data type

Depending on the data type used, the user data are assigned as follows:

Data type Length User data assignment
Byte 1 ‘ Byte 2 ‘ Byte 3 Byte 4 Byte ...
String X bytes Data (x bytes)
us 1 byte Data ‘ 0x00 ‘
ui16 2 bytes HIGH byte LOW byte
Data Data
u32 4 bytes HIGH word LOW word
HIGH byte LOW byte HIGH byte LOW byte
Data Data Data Data
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9.8.8. Short setup

In the following, the steps required for ctolling the inverter via PROFINET are
described.

Parameterisation required

On the control side, all commissioning steps eaeried out with the
engineeing tool of an original equipment manufacturer (e.g. »Siemens T
Portal).

Please note that in thetandard setting of the used engineering tool,
changes of network parameters carried out by a engineering tool (e.g.
»Emotron EASY Startérmay be overwritten.

1. Go to the device configuration and open the "net view" to drag the inverter from the
catalogto the net view of the PROFINET.

Condition: The device description file has been installed beforeBse& settings
2. Assign the inverter to the associated 10 controller.
3. Mark the inverter and change to the "device view".

4. Setthe IP address and the statioame ("PROFINET device name") in
"Properties”. For setting of the IP address and the station nameBss&
settings

In order that the inverter can be identified via Ethernet when the 10
controller is switched off, its necessary that the IP address is saved in the
inverter with mains failure protection via the separate entry with the
»Emotron EASY Starter

Please observe the notes in the secti®ave parameter settings in the
memorymoduleand use thedx2022:003 (P700.0parameter for saving the
settings.

5. Activate network control0x2631:037 (P400.3A"TRUE [1]"
6. Set network as standaratpoint source0x2860:001 (P201.0%) "Network [5]"

7. Below the module name and the name of the device description file, the device
view shows the prassignment of three output and input process data objects
(TPDO / RPDO) @

Module

¥ LENZE-550-DRIVE_2
P IOFWSTARXX
L-Controlword 0x4008:01 _1
Netwfreq. 0.01Hz 0x400B:05_1
16Bitselectable OUT-Data_1
L-Statusword Ox400A:01_1
Act.freq. 0.01Hz 0x400C:06_1
Act.mot.current 0x2D88:00_1

w In the device view. further process data words can be added or preassigned PDOs
can be changed. Please make sure that all addresses of the input and output data
words follow each other without any gaps.

w Please observe the description for data mappisgePROFINET data mappiswed
the subsequent "example for changing a {assigned mapping".
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8. Save configuration in the engineering tool.
9. Load project into the 10 controller.

10. Get the IO controller to "RUN", e.g. by setfihit 4 in the control word
NetWordIN10x400ED. 005 (P505.05)

w The startup causes the current configuration to be transferred to the inverter.

w If required, save mapping and all other paramtin the inverter with mains
failure protection, se€ave parameter settings in the memory module

Restart or stop communication

The following parameter can be used to restart or stop communication. Optionally it is
also ssible to reset all communication parameters to the default status.

A restart of communication is required after changes of the interface configuration (e. g.
station address and baud rate) in order that the changed settings become effective.

For restarthg communication, there are two options:
Switch inverter off and on again.
Set the selection = "Restart with current values [1]0%2380 (P508.00)

Parameter Name /valuerange / [default setting] Info
0x2022:003 Devicecommands: 8ve user @dta 1 = sve curent parameter settingdgn the main memoy of the memay
(P700.8) (Devicecommands: 8ve user @ta) module with maindailure protection.
A For further possible settingsee paameter A It may take some seondsto execute thetask. When theask has
0x2022:001 (P700.01) 418 beenexecuted succesfully, thevalue 0 is sbwn.
A Do notswitch offthe supplyvoltage during the aving pocess and do
0| Off/ ready :
not unplug the memoy module fom the nverter!

A When the iwverter isswitched on, all peameters ae automatically
loaded fom the main memoy of the memoy moduleto the RAM
memay of the hverter.

0x2381:004 PROFINET settingStationname et stationname
(P510.04) (PROFINET settStationname) A The chage of this paameter becomes only effectivafter arestart.
A From version 02.00
0x2382:001 ActivePROFINET setting?address Dispby of the activdP addess.
(P511.01) (PROFINET diag.: IP aeds)
A Read only
A From version 02.00
0x2382:004 ActivePROFINET settingStationname Dispby of the activestationname.
(P511.04) (PROFINET diag.: Statioame)
A Read only
A From version 02.00
0x2388 PROFINEBtatus Bit coded dispdy of the curent Busstatus.
(P516.00) (PROFINEBtatus)
A Read only
A From version 02.00
Bit 0| Initialized Afterinitialisation,the network component waits for a communication
partner and thesystem power-up.
Bit 1| Online
Bit 2| Conneted
Bit 3| IP addess eror The IP adbss isnvalid. Valid IP addesses ee definedaacordingto R-C
3330.
Bit 4| Hardware fault
Bit 6/ Watchdog elased PROFINET communicatiés continuouslynterrupted inthe

"Data_BExcharge" state, eg. by cable treak orfailure of the IO Catroller.

A PROFINET communicatichargesto the "No_[Rta_Fcharge" state.

When thewatchdog mortioring timespecifiedby the 1O Cotroller has

elapsed, theresponse et in 0x2859:001(P515.01)s triggered in the

inverter.
Bit 7| Protocol error
Bit 8| PROFINEBtack ok
Bit 9| PROFINEBtack not configured
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Parameter Name /valuerange / [default setting] Info
Bit 10 Bhernet controller fault
Bit 11| UDPstackfault
0x2631:002 Functionlist: Run Assignmat of a trigger to the "Run" function.
(P400.02) (Functionlist: Run)
A Settingcan only be chaged if the nverter is inhibi | Function1: Sart / stop motor (default setting)
ted. Functionl is activef no further start commands $tart forward/ start
A For further possible settingsee paameter reverse) have beenconneded to triggers, nokeypadcontrol is activeand
0x2631:001 (P400.01) 532 no network control is active.
— Trigger = TRUEeLmotor rotate forward (CW).
11 Digtal input 1 Trigger =FALSE:t8p maor.
Natesto functionl:
A If "Enableriverter" 0x2631:001 (P400.0%)"Corstant TRUE [1]", only
a digtal input is permissible as ¢der for thisfunctionin order that
the mator can bestopped ajain any time.
Exceptionif the "Sife torque off(STO)" sfety functionis available,
both functions'Enable mverter" and "Run‘tan be st to "Corstant
TRUE [1]". Thawverter is thencontrolled via theSTO signal uniss no
other start commands §tart-forward/ start-backvard) have beencon-
nededto triggers.
A Thestop method can be seleted in0x2838:003 (P203.03)
A The functioralso sevesto realise an automatistart after switch-on.
4 Startingperformance] 153

Function2: Sart enablé stop mator

Function2 is activef further start commands lave beenconnededto

triggers, keypadcontrol is activeor network control is active.

Trigger = TRUEt&t commands of the activeontrol souce ae ena

bled.

Trigger =FALSE:t8p maor.

Natesto function2:

A If no sepaate start enable igequired for the applicationthe trigger

"Corstant TRUE [1]" mst be st.

A Thestop method can be seleted in0x2838:003 (P203.03)
0x2631:037 Functionlist: Activatenetwork control Assignmat of a trigger for the "Activatenetwork control” function.
(P400.37) (Functionlist: Network control) Trigger = TRUE: Activatetwork control.

A For further possible settingsee paameter Trigger =FALSE: No actidrdeactivatenetwork control again.
0x2631:001 (P400.01) 532
0[Not conneded
114| Network control active (from version 02.00) TRUE if the @twork control isrequested via bit 5 of theAC drie control
word 0x400B:001 (P592.01Qthewise FALSE.

Notes:

A et this selectiorif the network control isto be activatedia bit 5 of

the AC drie control word.

A TheAC drive control word can be used with @y communicatiorpro-

tocol.

4 AC Dre Profile] 248
0x2859:001 PROFINET motoring: Watchdog elpsed Selectiorof the responseto a permanet interruption of the communi
(P515.01) (PROFINET monit.: WD @ised) cationto the |Ocontroller.

i FFLOT vehrS|on 022&0 . Assodited eror code:
riurther possible settingsee paameter A 33168| 0x8190- Network: watchdog timeout
0x2D45:001 (P310.01) 223
2|Trouble
0x2860:001 Frequencycontrol: Default stpoint souce Selectiorof the standard stpoint sourcefor operatingmode "MS:
(P201.01) (Stnd. stpoints: Feq. tp. g¢C.) \elocity mode".

A The seleted standard stpoint source is alvays activein the opeaat-
ing modeOx6060 (P301.06) "MS:Velocity mode {2]" when no st-
point charge-over to another &tpoint source viacorrespondingtrig-
gers/functionds active.

4  Setpoint charge-over] 546

1/ Keypad

The stpoint is specifiedocally by the keypad.
A Default setting:0x2601:001 (P202.01)

A Usethe and navigatiorkeysto chamge thekeypad ®tpoint
(also during runningperation).
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Parameter Name /valuerange / [default setting] Info
2|Analog input 1 The stpoint is definedas analog signal via the analog input 1.
4 Analoginputl 597
3| Analog input 2 The stpoint is definedas analog signal via the analog input 2.
4 Analoginputd 601
4| HTL input (from version 04.00) The digial inputs DI3 and Dléan beconfiguredas HTL inputo use an
HTL enoder as stpoint encoder or definethe setpoint as areference
frequency ("pulsertin").
4 HTL inputetpoint souce] 565
5| Network The stpoint is definedas pocess dta dject via the mtwork.
4 Configuringhe network] 226
11| Frequency peset 1 For the stpoint selection preset valuescan be paameterised and seleg
ted.
12| Fequency peset 2
q ype 4  Setpoint source of peset setpoints] 554
13| Fequency peset 3
14| Frequency peset 4
15| Fequency peset 5
16| Frequency peset 6
17| Fequency peset 7
18| Frequency peset 8
19| Fequency peset 9
20| Fequency peset 10
21| Fequency peset 11
22| Hequency peset 12
23| Fequency peset 13
24| Hequency peset 14
25| Fequency peset 15
31| Segmat preset 1 (from version 03.00) For the stpoint selectionthe segmeat presets paameterisedfor the
32| Segmet preset 2_(from version 03.00) sequencer" functiortan be seleted aswell.
4 Sequencel] 504
33| Segmaet preset 3 (from version 03.00)
34| Segmaet preset 4 (from version 03.00)
35|Segmaet preset 5 (from version 03.00)
36| Segmet preset 6 (from version 03.00)
37|Segmet preset 7 (from version 03.00)
38| Segmaet preset 8 (from version 03.00)
50| Motor potentiometer The stpoint is generated by the "maor potentiometer“function. This
functioncan be used as an alternatigetpoint control which iscontrol-
led via tvo signals: "MOPeipoint up" and "MOP etpoint down".
4 Motor potentiometersetpoint souce (MOP)] 559
201| Internalvalue (from version 05.00) Internalvalues of the manfacturer.
202| Internalvalue (from version 05.00)
203| Internalvalue (from version 05.00)
204/ Internalvalue (fromversion 0500)
205| Internalvalue (from version 05.00)
206/ Internalvalue (from version 05.00)
0x2D88 Motor curent Dispby des pesent current-r.m.s.value.
(P104.00) (Motor current)
A Read only: x.x A
0x4008:001 Process inputvords: NetWordIN1 Mappable @taword for flexiblecontrol of the nverter via retwork.
(P590.01) (NetWordINx: NetWordIN1)
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0x0000 ... x0000q ... OXFFFF

Bit 0| Mapping bit 0 Assignmat of the function:0x400E:001 (P505.01)
Bit 1| Mapping bit 1 Assignmat of the function:0x400E:0@ (P505.02)
Bit 2| Mapping bit 2 Assignmat of the function:0x400E:003 (P505.03)
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Parameter

Name /valuerange / [default setting]

Info

Bit 3| Mapping bit 3 Assignmat of the function:0x400E:004 (P505.04)
Bit 4| Mapping bit 4 Assignmat of the function:0x400E:005 (P505.05)
Bit 5| Mapping bit 5 Assignmat of the function:0x400E:006 (P505.06)
Bit 6| Mapping bit 6 Assignmat of the function:0x400E:007 (P505.07)
Bit 7| Mapping bit 7 Assignmat of the function:0x400E:008 (P505.08)
Bit 8| Mapping bit 8 Assignmat of the function:0x400E:009 (P505.09)
Bit 9| Mapping bit 9 Assignmat of the function:0x400E:010 (P505.10)
Bit 10| Mapping bit 10 Assignmat of the function:0x400E:011 (P505.11)

Bit 11

Mapping bit 11

Assignmat of the function:0x400E:012 (P505.12)

Bit 12

Mapping bit 12

Assignmat of the function: 0x400E:013 (P505.13)
Alternatively this mapping bitan be usedor controlling the digial ou-
puts.

Assignmat of the digtal outputs:

A Relay: 0x2634:001 (P420.01)5election[30]

A Digtal output 1:0x2634:002 (P420.02)election[30]

A Digtal output 2:0x2634:003 (P420.038)selection[30]

Note!

Do not assign the mapping b afunctionand a didial outputat the
same time A double assignnre cancause an ungedidable drive
behaviour!

Bit 13

Mapping bit 13

Assignmat of the function: 0x400E:014 (P505.14)
Alternatively this mapping bitan be usedor controlling the digial out-
puts.

Assignmat of the digtal outputs:

A Relay: 0x2634:001 (P420.01)5election[31]

A Digtal output 1:0x2634:002 (P420.02)election[31]

A Digtal output 2:0x2634:003 (P420.08)selection[31]

Note!

Do not assign the mapping b afunctionand a didial outputat the
same time A double assignnre cancause an ungedidable drive
behaviour!

Bit 14

Mapping bit 14

Assignmat of the fundion: 0x400E:015 (P505.15)
Alternatively this mapping bitan be usedor controlling the digial out-
puts.

Assignmat of the digtal outputs:

A Relay: 0x2634:001 (P420.01selection[32]

A Digtal output 1:0x2634:002 (P420.02)%election[32]

A Digital output 2:0x2634:003 (P420.08)election[32]

Note!

Do not assign the mapping b afunctionand a digial outputat the
same time A double assignnre cancause an ungedidable drive
behaviour!

Bit 15

Mapping bit 15

Assignmat of the functon: 0x400E:016 (P505.16)
Alternatively this mapping bitan be usedor controlling the digial out-
puts.

Assignmat of the digtal outputs:

A Relay: 0x2634:001 (P420.01selection[33]

A Digtal output 1:0x2634:002 (P420.02)%election[33]

A Digtal output 2:0x2634:003 (P420.08)election[33]

Note!

Do not assign the mapping b afunctionand a didial outputat the
same time A double assignnre cancause an ungedidable drive
behaviour!

0x400A:001
(P591.01)

Process outputvords: NetWordOUT1 Mappable @taword for the output ofstatus messges of the nverter
(NetWordOUTX: NetWordOUT1) via retwork.
A Read only
Bit 0| Mapping bit 0 Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messae: 0x2634:010 (P420.10)
Bit 1| Mapping bit 1 Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:011 (P420.11)
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Parameter

Name /valuerange / [default setting]

Info

Bit 2| Mapping bit 2

Mappable dtaword for the output ofstatus messaes of the mverter
via retwork.
Assignmat of the status messge: 0x2634:012 (P420.12)

Bit 3| Mapping bit 3

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:013 (P420.13)

Bit 4| Mapping bit 4

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:014 (P420.14)

Bit 5| Mapping bit 5

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:015 (P420.15)

Bit 6| Mapping bit 6

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:016 (P420.16)

Bit 7| Mapping bit 7

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:017 (P420.17)

Bit 8 Mapping bit 8

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:018 (P420.18)

Bit 9| Mapping bit 9

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:019 (P420.19)

Bit 10| Mapping bit 10

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:020 (P420.20)

Bit 11| Mapping bit 11

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:021 (P420.21)

Bit 12| Mapping bit 12

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:022 (P420.22)

Bit 13| Mapping bit 13

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:023 (P420.23)

Bit 14| Mapping bit 14

Mappable dtaword for the output ofstatus messges of the mverter
via retwork.
Assignmat of the status messge: 0x2634:024 (P420.24)

Bit 15| Mapping bit 15

Mappable @taword for the output ofstatus messges of the nverter
via retwork.
Assignmat of the status messge: 0x2634:025 (P420.25)

0x400B:005
(P592.05)

Process input dta: Network stpoint frequency (0.01
(Process dta IN: Mt.freq. 0.01)
0.00 ... 0.0Q ... 59.00 Hz

Mappable paameter for specfying the fequency stpoint in [0.01 Hz]

via retwork.

A The specificatiois made without sign (irrespectiv the rotating
direction).

A The rotatingdirectionis specifiedvia thecontrol word.

ABd YLX SY 56iHzc no

0x400C:006
(P593.06)

Process output dta: Fequency (0.01)
(Process dta OU: Frequency 0.01)
A Read only: x.xx Hz

Mappable paameter for the output of the actualrequencyvalue in

[0.01 HZz] via etwork.

A The output is effectesvithout sign (irespectiveof the rotatingdirec-
tion).

A The rotatingdirectionis specifiedsia thestatus word.

AB YLX SY npec nopc |1
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9.9. BherCAT

EtherCAT.

BherCAT® Bhernet for Cantroller and Automatioffechnology)is amlthernet-based
fieldbussystem which fulfilghe applicationprofile for industrial realtime systems.

w BherCAT® is aegistered trademark and ptented technology, licensedoy Beckhoff
Automation GmbH, Germay.

w Detailed informationon BherCAT can befound on theweb page of BherCAT
TechnologyGroup (HG): http://www.ethercat.org

w Informationabout the dimensioningf anBherCAT retwork can befound in the
configu ration document for the inverter.

Preconditions

w Thecontrol unit (CU) of thenverter is povided withBherCAT (fom firmware 02.00).

w For commissionim, the »RCDesigner« and cuent device descriptia filesfor
BherCAT are available:

w Download »RC Designer«
w Download XMLESIfilesfor Emotrondevices

Propertiesand suppoted sevices

Properties/ supported sevices

CoE (CANopewver BherCAT) \VJ
FSoE Kail Sifety over BherCAT) -
Operatingmodes A Free run
A Config
A Run
Access A Logtal write (W)

A Logtal read/write (RW)

Maximum pocess dta lergth per direction(Rx/Tx)

32bytes

FMMU (Fieldbus Menty Manajement Units) 3*

SM §/ncManagers) 4

DC synchronisation -

Topology addessing \V/

Second shve addess Only via EBR®OM
Explicit Bvice IdentificatiorMode \V/

V/ Is suppoted.
- Is not suppated.
* Availablefor data mapping.

Restart of the network communication

The retwork communcationis restarted with 0x2360 (P508.03) 1.

Parameter Name /valuerange / [default setting] Info
0x2360 BherCAT communication Restart communication.
(P508.00) (BherCAT comm.) A When the dvicecommand has beeexecuted succesully, thevalue
A From version 02.00 0 is skown.
0| No action/noerror Onlystatus feedback

1| Restart with current values

Restart communicatiorwith the curent values.

10| In process

11| Actioncancelled

12| Fault

Onlystatus feedback
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9.9.1. 9.10.1Device identification
The BherCAT objectdor identifyingthe devices ae described baiw.

The objectgan only be accessed via tEherCAT retwork.

Parameter Name /valuerange / [default setting] Info

A Read only CiA 402.
A From version 02.00

0x1000 Device type CANopen dvice profle according CANopen specificati@iA 301/

0x1008 Manufacturer device name Disphy of the mantacturer device name.
A Read only
A From version 02.00

A Read only
A From version 02.00

0x1009 Manufacturer hardware version Dispby of the mandacturer hardware version.

A Read only
A From version 02.00

0x100A Manufacturer softwareversion Disphy of the mandacturer softwareversion.

A Read only
A From version 02.00

0x1018:001 Identity object: Vendor 1D Disphy of the mandacturer's identifcationnumbe.

0x1018:002 Identity object: Roduct ID Disphy of the poductcode of the nverter.
A Read only
A From version 02.00

A Read only
A From version 02.00

0x1018:003 Identity object: Revision number Disphy of the main and dwersion of the firmware.

0x1018:004 Identity object: Serial number Disphy of the serial number of thewerter.
A Read only
A From version 02.00

9.9.2. BherCAT configuration
Addressing theBherCAT cevices

TheBherCAT ckvices @e normally addessed via a permamé 16-bit address definedy
the master. At the start, this addess is assigned automaticaityeach nodeéy the master,
depending on the pysical arder in the retwork. The addess is notaved andgets lost
when the avice isswitched off.

"Explicit Device Hentification" viarotary encoder switch or paameter

The "Explicit Bvice Identification'lsrequired if the device is part of a "Ho€onnect"
group or the avice is opeated within a modulaEmotronmachineapplication.Each shve
receives anunambiguousdentifier for being identifiedoy the master.

Setting Assignmaet of the identifier
0x00 Identifiervia the paameter 0x2361:004 (P510.04)
0x01 ... OXFF Identifiervia therotary ercoder switches.

Example: Settingfor the value 52
(3x16) + (4 x 1)52

fﬂ-l_\!’-‘\ "."515;\:-'
-y r\ v -y 3
= =) T l| ul‘ﬁ} =
= - -
*”\F} R_‘-;{" "“3-'3'-15)*‘
¥16 %1

Thevalue ®t via therotary encoder switches is used once when the mainsvistched on
or aftera retwork restart with 0x2360 (P508.03) 1. A chaged value during operation
will only become valid afterthe network has beenestarted.

As an alterntive, a master can also use statioalias addesses of the ales thet are
config- uredandunambiguousn the retwork. For this purpose, a statioalias addess
must be saved in the EEROM of the deviceby settingthe correspondingregister.
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The paametersfor addessing the dvice ae described b&w.

Parameter Name /valuerange / [default setting] Info
0x2361:004 BherCAT settingsDevice identifier Settingof the idertifier unambiguousn the retwork (Explicit Bvice
(P510.04) (BherCAT sett.:Device ident.) Identification).
0..p]... 65535 This settings onlyvalid for rotary ercoder switch settingd (0x00).
A From version 02.00
0x2363 BherCAT switch position Disphy of the curent rotary ercoder switch settings.
(P509.00) (BherC.switch)
A Read only
A From version 02.00
9.9.3. LEDstatus disphys

Informationon the retwork status can be dotained quickly via the "BUDR" and "BUS
ERR" LED disgb on the font of the inverter. Inaddition,the LEDst the RJ45 sdets

indicate the BherCAT comectionstatus.

The meaning of the "BUDR" and "BUS ERR" LEEBS be dtained fom thefollowing

two tables.
LED "BUSIR/" (green) |BherCAT status Satus/meaning
off off / Init The retwork optionis not activeat the network or is in the "Init'status.
L Pre-Operational Accesgo paameters and objects possible. Nogeess dta excharge.
blinking
I | SafeOperational The dita is not activeet in the standad device.
blinkina
Operational The retwork optionworks correctly.
on
LLLLLLLELLLEEEL L Boofstrap Fimware update of the retwork optionactive.
flickers

LED "BUS ERR&()

Satus/meaning

off Nofault
| | | I |Local eror. The rtwork optioncharges automaticallyo the "SafeOperational'status.
flickers
IR Il IR BRI | A"Snc Manger Watchdog Timeout" has ocouad.
on (red)
The configuratiors nvalid/incorrect.
blinking

The LED 7A" at the RJ45 sde&ts stow the connectiorstatus to the retwork:

LED "LA" (green)

Satus/meaning

on or flickers

off No connectiorto the retwork.
A physical connectiorto the retwork isavailable.
on
LLLLLLLLLLLLELLL Data is exchanged via the network.

CG Drives & Automiain, 0:639501R2 349




9.9.4.

Diagnostics

The paametersfor diagnosing the etwork are described b&w.

Parameter Name /valuerange / [default setting] Info
0x2362:004 ActiveBherCAT settingsDevice identifier Disphy of the clear dvice addess in the ptwork which is definedia
(P511.04) (BherCAT diag.: Bvice ident.) rotary ercoder switch or object0x2361:004 (P510.04)
A Read only
A From version 02.00
0x2362:006 ActiveBherCAT settingsStationaddress Disphy of the activestationaddress.
(P511.06) (BherCAT diag.: Statioaddress)
A Read only
A From version 02.00
0x2362:007 ActiveBherCAT settingsTx lergth Disphy of the lergth of the transmittedcyclic cbta inbytes.
(P511.07) (BherCAT diag.Tx lergth)
A Read only
A From version 02.00
0x2362:008 ActiveBherCAT settingsRx lergth Disphy of the lergth of therecewved gyclic data inbytes.
(P511.08) (BherCAT diag.: Rx legth)
A Read only
A From version 02.00
0x2368 BherCAT status Disphy of the curent network status.
(P516.00) (BherCAT status)
A Read only
A From version 02.00
1| Initialisation Network initialisationis active.
A No PDO/SDQansmission.
A Device identificatioris possibléoy network scan.
2| Pre-Operational The retwork is actve.
A SDOtansmission (Cofbmmunicatiorvia maillox) is possible.
A No PDOransmission.
3|Bootstrap Fimware update active.
A For the firmwareupdate, the FOE potocol is used.
A No PDOraansmission.
4| SafeOperational SDOransmission (Co€bmmunicationvia mailtox) is possible.
PDO tansmission:
A The input éta in the pocess imge are updhted.
A The output dita from the process imge are not transmitted.
8| Operational Normal operation
A PDO/SDOransmission is possible.
A Network synchonisationis succesful (if used).
0x2369 BherCAT eror Bit coded disphy of BherCAT erors.
(P517.00) (BherCAT eror)
A Read only
A From version 02.00
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9.9.5. Monitoring

The paametersfor settingnetwork montoring functionsare described beiw.

Parameter Name /valuerange / [default setting] Info
0x2859:001 BherCAT montoring: Watchdog el@sed Selectiorof the responseo the continuousnterruption of communica-
(P515.01) (BherCAT monit.: WD elpsed) tion to the BherCAT master, e. g.by cable lreak orfailure of theBher-
A From version 02.00 CAT master.
A For further p955|ble settingsee paameter Assodited error code:
0x2D45:001 (P310.01) 223 A 33168| 0x8190- Network: watchdog timeout
2|Trouble
0x2859:08@ BherCAT montoring: hvalid configuration Selectiorof the response trmgered by the receptiorof invalid confgura
(P515.03) (BherCAT monit.: hvalid config) tion data.
é FFLOT vehrS|on 02._8|O . Assoaited eror code:
rfurther possible settingsee paameter A 33414| 0x8286- Network: PDO mapping esr
0x2D45:001 (P310.01) 223
2|Trouble
0x2859:004 BherCAT montoring: Initialisatiorerror Selectiorof the response tmgered by the occurence of an aor during
(P515.04) (BherCAT monit.: Init. eror) the initialisationof the network component.
é Frorp ver:smn OZ._SIO . Assodited eror code:
For further possible settingsee @rameter A 33170] 0x8192- Network: initialisationerror
0x2D45:001 (P310.01) 223
2| Trouble
0x2859:005 BherCAT montoring: hvalid process dta Selectiorof the response trggered by the receptiorof invalid process
(P515.05) (BherCAT monit.: hval. proc.data) data.

A From version 02.00
A For further possible settingsee paameter
0x2D45:001 (P310.01) 223

2| Trouble

Assoated error code:
A 33171] 0x8193- Network: invalid g/clic process dta
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9.9.6. Objects

The paametersfor the implemanted BEherCAT objects ee described baw.

A From version 02.00

Parameter Name /valuerange / [default setting] Info
0x2360 BherCAT communication Restart communication.
(P508.00) (BherCAT comm.) A When the @&vicecommand has beesxecuted succesully, thevalue
A From version 02.00 0 is skown.
0| No action/noerror Onlystatus feedback
1| Restart with curent values Restart communicatiorwith the curent values.
10|In process Onlystatus feedback
11|Actioncancelled
12| Fault
0x2361:004 BherCAT settingsDevice identifier Settingof the identifierunambiguousn the retwork (Explicit Bvice
(P510.04) (BherCAT sett.:Device ident.) Identification).
0..pP]...65535 This settings onlyvalid for rotary erncoder switch settingd (0x00).
A From version 02.00
0x2362:004 ActiveBherCAT settingsDevice identifier Disphy of theclear device addess in the ptwork which is definedia
(P511.04) (BherCAT diag.: Bvice ident.) rotary ercoder switch or object0x2361:004 (P510.04)
A Read only
A From version 02.00
0x2362:006 ActiveBherCAT settingsStationaddress Disphy of the activestationaddress.
(P511.06) (BherCAT diag.: Statioaddress)
A Read only
A From version 02.00
0x2362:007 ActiveBherCAT settingsTx lergth Disphy of the lergth of the transmittedcyclic dbta inbytes.
(P511.07) (BherCAT diag. Tx lergth)
A Read only
A From version 02.00
0x2362:008 ActiveBherCAT setting:Rx lergth Disphy of the lergth of therecewved gyclic data inbytes.
(P511.08) (BherCAT diag.: Rx legth)
A Read only
A From version 02.00
0x2363 BherCAT switch position Dispby of the curent rotary ercoder switch settings.
(P509.00) (BherC.switch)
A Read only
A From version 02.00
0x2368 BherCAT status Dispby of the curent network status.
(P516.00) (BherCAT status)
A Read only
A From version 02.00
1| Initialisation Network initialisationis active.
A No PDO/SDQansmission.
A Device identifi@tionis possibléy network scan.
2| Pre-Operational The retwork is active.
A SDOtansmission (Cofommunicatiorvia maillox) is possible.
A No PDOraansmission.
3|Bootstrap Fimware update active.
A For the firmwareupdate, the FOE potocol is usel.
A No PDOraansmission.
4| SafeOperational SDO tansmission (CoEbmmunicatiorvia mailtox) is possible.
PDO tansmission:
A The input dta in the pocess imge are updhted.
A The output d@ta from the pocess imge ae not transmitted.
8| Operatioral Normal operation
A PDO/SDOransmission is possible.
A Network synchronisatiois succesful (if used).
0x2369 BherCAT eror Bit coded dispay of BEherCAT erors.
(P517.00) (BherCAT eror)
A Read only
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9.9.7. Process @ta transfer

w

Process dta ae oyclically ransferred between theBherCAT master and the sdves
(per- manent excharge of curent input and output dita).

The tansfer of process dta is timecritical.
The pocess dta seve to control the BherCAT shves.

The pocess dta can be diectly accessetly the master. The dta in the RC for
instance, ae drectly stored in the I/O aea.

Thecontents of the pocess dta ae definedvia I/O ta mapping(definition of the
Bher- CAT objects tlat are to be transmitteccyclically).

Process dta ae not sved in the cvice.
Process dta ae, e. g. stpoints, actualvalues,control andstatus words.

Configuration

w Theavailable objectxan be mapped in the Ci#02 operatingnode "CiAMelocity
mode" 0x6060 (P301.03 2) and as dyamic (fee) configurationThecontents can be
seleded from all mappable objects.

w Mapping objectdor the CiA 402 operatingiode "CiAMelocity mode":0x1603:001
and0x1603:00ZRPDOs))x1A03:001.. 0x1A03:003TPDOs)

w Mapping objectdor a dynamic ¢ee) assignmet: 0x1605:001..0x1605:016
(RPDOs)x1A05:001.. 0x1A05:014TPDOs)

w The feely configurablenapping objectgontain an 8bit dummy entry (0x00050008).
This enstes that each object isransferred gyclically with 16 bits.

w Mapping isexecued in the master configuratiorand automaticallyransferredto the
slave.

w The dataformat is OXAAAABBCC (AAAA =indBB = subirek, CC = lagth).

Sandard mapping of the RPDOs in the CiA 4fZratingmode "CiA:Velocity mode™

Master A slave

0x1603:00I1RPDO mappingnéry 1 (CiAVelocity mode)

CiA: Cotrolword (0x6040Q

0x1603:002RPDO mappingnéry 2 (CiAVelocity mode)

CiA 402 peameter "Target velocity" (0x6042 (P781.0))

0x1605:001RPDO mappingniy 1 (feely configurable)

Not assigned.

Sandard mapping of the TPDOs in the CiA 4@eratingmode "CiA:Velocity mode"

Shve A, master

0x1A03:00ITPDO mappingrery 1 (CiAVelocity mode)

CiA: Satusword (0x6041 (P780.0))

0x1A03:00ZrPDO mappingrnery 2 (CiAVelocity mode)

CiA 402 peameter "Velocity actualalue" 0x6044 (P783.0D)

0x1A03:003rPDO mappingrery 3 (CiAVelocity mode)

Eror code 0x603F (P150.0D)

0x1A05:00TPDO mappingrery 1 (feely configurable)

Digtal inputs

Expert settings

w Thesync mangers ae configuredor the gsclic data transfer an the maillox

communication (disply in 0x1C00:001.. 0x1C00:00%

w For the communicationthe 1/0O data mapping ma be configuredsia0x1C12:000..
0x1C12:00%for RPDOs) an@x1C13:000.. 0x1C13:00Zfor TPDOS).

w The basic settingsr the sync mangers ae made vigDx1C32:001.. 0x1C32:00%and

0x1C33:001.. 0x1C33005
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In thefollowing, the BherCAT objects e described (Mappin@bjekt-Index), that can be
assignedo process dta.

The objectgan only be accessed via tEherCAT retwork.

Parameter

Name /valuerange / [default setting]

Info

0x1603:001

RPDO4 magng paameter:
A Read only
A From version 02.00

Applicatiorobject 1

Predefinednapping etry of CiA: Qatrolword (0x604Q for the CiA 402
operatingmode "CiAVelocity mode" (0x60400010).

0x1603:002

RPDO4 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 2

Predefinedmapping etry of "CiATarget velocity" fur den ¥elocity
Mode" (0x60420010).

0x1605:001

RPDO6 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 1

0x1605:002

RPDO6 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 2

0x1605:003

RPDO6 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 3

0x1605:004

RPDO6 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 4

0x1605:005

RPDO6 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 5

0x1605:006

RPDO6 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 6

0x1605:007

RPDO6 mappingarameter:
A Read only
A From version 02.00

Applicatiorobject 7

0x1605:008

RPDO6 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 8

0x1605:009

RPDO6 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 9

0x1605:010

RPDO6 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 10

0x1605:011

RPDO6 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 11

0x1605:012

RPDO6 mapping pameter:
A Readonly
A From version 02.00

Applicatiorobject 12

0x1605:013

RPDO6 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 13

0x1605:014

RPDO6 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 14

0x1605:015

RPDO6 mapping pameter: Applicationobject 15

A Read only
A From version 02.00

0x1605:016

RPDO6 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 16

Mapping entry for the selectiorof an objectto bereceived.

0x1A03:001

TPDO4 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 1

Predefinedmapping atry of CiA: tusword (0x6041 (P780.0pjor the
CiA 402 operatingode "CiAVelocity mode" (0x60410010).

0x1A03:002

TPDO4 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 2

Predefinednapping etry of "CiAMelocity actual value” fiir den Veloc
ity Mode" (0x60440010).

0x1A03:003

TPDO4 mapping pameter:
A Read only
A From version 02.00

Applicatiorobject 3

Predefinednapping atry of "CiA: Bor code" fiir den Velocity Mode"
(0x603F0010).
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Parameter

Name /valuerange / [default setting]

Info

0x1A05:001

TPDO6 mappingarameter:

A Read only
A From version 02.00

Applicatiorobject 1

0x1A05:002

TPDO6 mapping pameter:

A Read only
A From version 02.00

Applicatiorobject 2

0x1A05:003

TPDO6 mapping pameter:

A Read only
A From version 02.00

Applicationobject 3

0x1A05:004

TPDO6 mapping pameter:

A Read only
A From version 02.00

Applicatiorobject 4

0x1A05:005

TPDO6 mapping pameter:

A Read only
A From version 02.00

Applicatiorobject 5

0x1A05:006

TPDO6 mapping pameter:

A Read only
A From version 02.00

Applicatiorobject 6

0x1A05:007

TPDO6 mapping pameter:

A Read only
A From version 02.00

Applicatiorobject 7

0x1A05:008

TPDO6 mapping pameter:

A Read only
A From version 02.00

Applicatiorobject 8

0x1A05:009

TPDO6 mapping pameter:

A Read only
A From version 02.00

Applicatiorobject 9

0x1A05:010

TPDOG6 mapping pameter:

A Read only
A From version 02.00

Applicatiorobject 10

0x1A05:011

TPDO6 mapping pameter:

A Read only
A From version 02.00

Applicatiorobject 11

0x1A05:012

TPDO6 mapping pameter:

A Read only
A From version 02.00

Applicatiorobject 12

0x1A05:013

TPDO6 mapping pameter:

A Read only
A From version 02.00

Applicatiorobject 13

0x1A05:014

TPDO6 mappmpaameter:

A Read only
A From version 02.00

Applicatiorobject 14

0x1A05:015

TPDO6 mapping pameter:

A Read only
A From version 02.00

Applicatiorobject 15

0x1A05:016

TPDO6 mapping pameter:

A Read only
A From version 0200

Applicatiorobject 16

Mapping etry for the selectiorof an objectto be sat.

0x1C00:001

Sync Manger communicatiortype: SMlcommunica-

tion type
A Read only
A From version 02.00

The communicatiotype SM1 is usetbr the mailtox input (MbxIn).

0| Reserved

1| Receive maillpx

2| Transmit maillmx

3| Transmit pocess dta

4| Receive process dta

0x1C00:002

Sync Manger communicatiortype: SM2communica-

tion type
A Read only
A From version 02.00

The communicatiotype SM2 is usetbr the maillox output (MoxOut).

0x1C00:003

Sync Manger communicatiortype: SM3communica-

tion type
A Read only
A From version 02.00

The communicatiotype SM3 is usetbr the input pocess dta

(RPDOs).

CG Drives & Automiain, 0:639501R2

355




Parameter Name /valuerange / [default setting] Info
0x1C00:004 Sync Manger communicatiortype: SM4dcommunica- | The communicatiotype SM43 usedfor the output pocess dta
tion type (TPDOs).
A Read only
A From version 02.00
0x1C12:000 Number of assigned PDOs Number of seleied RPDOs.
A Read only Thesevalues ae writtenby the master acordingto the seleted settings
A From version 02.00 in the master.
0x1C12:001 PDO mapping gbct index of 1. assigned RPDO Indicationof the 1st mapping object indx.
A Read only
A From version 02.00
0x1C12:002 PDO mapping object ired of 2. assigned RPDO Indicationof the 2nd mapping object irek.
A Read only
A From version 02.00
0x1C13:00 Number of assigned PDOs Number of seleied TPDOs.
A Read only Thesevalues ae writtenby the master acordingto the seleted settings
A From version 02.00 in the master.
0x1C13:001 PDO mapping object ied of 1. assigned TPDO Dispby of the &t mapping object indx.
A Read only
A From version 02.00
0x1C13:002 PDO mapping object ild of 2. assigned TPDO Disphby of the 2nd mapping object ird.
A Read only
A From version 02.00
0x1C32:001 Sync Mangger 2: Synchronizatiotype Settingf the synchronisatiomethod for the mailtbox communication.
A From version 02.00
0| Free run The shve applicatiorruns independatly of the BEherCAT grcle time.
0x1C32:002 Sync Manger 2: Gcle time Disphy of the gcle time for the mailtbx communication.
A Read only: x ns
A From version 02.00
0x1C32:003 Sync Manager 2: Shiftime Disphy of the timeshiftfor the maillbx communication.
A Read only: x ns
A From version 02.00
0x1C32:004 Sync Mangger 2: Synchronizatiotypes suppaied Disphy of theavailable synchronisatiomethod for the maillbx commu-
A Read only nication.
A From version 02.00 A Bit O (fee run)
0x1C32:005 Sync Manger 2: Minimum gcle time Disphy of the minimum gcle timefor the mailtbx commungation.
A Read only: x ns
A From version 02.00
0x1C33:001 Sync Mangger 3: Synchronizatiotype Settingof the synchronisatiomethod for the input pocess dta
0..0] ... 65535 (RPDO).
A From version 02.00
0x1C33:002 Sync Manger 3: Gcle time Dispgay of the gcle timefor the input pocess dta (RPDO).
A Read only: x ns
A From version 02.00
0x1C33:003 Sync Manager 3: Shiftime Disphy of the timeshiftfor the input pocess dta (RPDO).
A Read only: x ns
A From version 02.00
0x1C33:004 Sync Mangger 3: Synchronizatiotypes suppaired Disphy of theavailable synchronisatiomethod for the input pocess
A Read only data (RPDO).
A From version 02.00 A Bit 0 (fee run)
0x1C33:005 Sync Manger 3: Minimum gcle time Disphby of the minimum ygcletime for the input pocess dta (RPDO).

A Read only: x ns
A From version 02.00

356
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9.9.8. Parameter data transfer

w

w
w

For configuringand diagnosing th&herCAT cevices, the peameters ae accessetly
means of agclic communication.

Parameter data ae transferred as SDOs (S8éce ata Objects).

The SDQervices enable the writingndreading accest paameters, BherCAT
objects and CiA 402 objects.

w Objects] 388
w Device profileCiA 402 469

The tansfer of paameter data is usually not timeritical.

Parameter data ae, for instance, operatingparameters, mdor data and diagnostic
information.

SDOreturn values

If an SDQ@equest is evaluated negativelya corresponding efror code is output:

Index Description
0x00000000 Nofault.
0x05030000 Thestate of thetoggle bit has not chaged.
0x05040000 SDO potocol time-out.
0x05040001 Invalid or unkrown specificatiorsymbolfor the client/ server command.
0x05040005 The space in the main mempois not sufficient.
0x06010000 Unsuppoted acces$o an object.
0x06010001 Read accesto a wrie-only object.
0x06010002 Write access$o aread-only object.
0x06020000 An object is noavailable in the object dectory.
0x06040041 An objectcannot be mappednto the PED.
0x06040042 The number antbr length of the mapped objectsould exceed the PDO Iggth.
0x06040043 Geneal paameter incompatibility.
0x06040047 Geneal internal incompatibilityin the device.
0x068060000 The access hdailed dueto emors in the hadware.
0x06070010 The dita type or the peameter lergth do not match.
0x06070012 Wrong data type: The peameter lergth istoo big.
0x06070013 Wrong data type: The peameter lergth istoo small.
0x06(®0011 A subin@x is notavailable.
0x06090030 Thevaluerange for parameters istoo big (only ircase of wrie access).
0x06090031 The paameter value istoo high.
0x06090032 The paameter value istoo low.
0x06090036 The naximumvalue is smaller thathe minimumvalue.
0x08000000 Geneal fault.
0x08000020 Data cannot be tansferredto the applicatioror saved in the application.
0x08000021 Dueto local control, the data cannot be tansferred to the applicatioror saved in the application.
0x0800002 Dueto the curent devicestate, the data cannot be tansferredto the applicatioror saved in the application.
0x08000023 The dynamic object tedory generatiorhasfailed or no object dedory isavailable.
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9.9.9. Short stup

Duringcommissionimg, the BEherCAT master opaates aggateway to accessrbm the
Enginee-ing PQGo the shves.

In thefollowing, therequired steps ae describedo control the device asBherCAT shve.
Preconditions

w The avice is mtworked asBherCAT shve with anBherCAT master and, if necessg,
further BherCAT cevices (seeTypical topologies” in thesection4d  BherCAT]  68).

® An Engineering PC withstalled »RCDesigner«rom V3.12 igonnededto the
master.
w Download »RC Designer«

w A »RC Designer«ipject with curent device descriptioriilesfor BherCAT isavailable.
w Download XMLESIfilesfor Emoton devices

w The filesare ingtalled via the dvicerepostory of the »RC Designer« (menu
command"Tools. A Devicerepostory").

w AllBherCAT cevices ae supplied withvoltage and ae switched on.

Short stup

w With the »RC Designer«®m V3.12, the CiA 402 operatingpde "CiAMelocity mode"
isautomaticallyactivated.

w In the operatingnode "CiAVelocity moce", the ®tpoint speed definedria the "Target
velocity" 0x6042 (P781.0@arameter is used.

w A chameover to an alternativesetpoint source via CiA: Gurolword (0x604(Q is not
possible.

w CiA: Catrolword (0x604Q sevesto start/stop the BherCAT cevice.

w Sandad configurationof the PDOs in the CiA 402 operatingde "CiAVelocity
mode™. 4 Process dta transfer] 389

w CiA 402 objectgd Device profileCiA 402 469

How to configurethe network:

Activate network control in the inverter.

1. Activatenetwork control: 0x2631:037 (P400.33 "TRUE [1]"

St network asstandad setpoint source:0x2860001 (P201.01x "Network [5]"
The retwork control is row activated.

Further informatioron this: 4 Geneal network settingg 332

Save paameter settings0x2022:003 (P700.03)"On /start [1]"
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Configurethe master for the gateway function.
1. Sart the »RC Designer«.
On»RC Designer«pject.
Open the "Communicatiosettings"tab of the mater.
Click "Addyateway".
Do thefollowing in the appearing dialog wiod;

a) Enter the IP addess of the mater.
b) Confirmthe entry with "OK".

Click "Seech retwork”.

Select thecorresponding mater for the previously etered IP addess.

Click "&t activepath”.

Log nto the master using the "Online®, Log in" menwommand or with <Alt>+<F8>.

Now you can access the ales fom the Engineering PC via tBEéerCAT master as
gate- way.

Cary out network scan.
1. Bxecue the "Sart Seach" command in thecontext menu of the mater.

The appearing dialogd lists allavailableBherCAT cevices acordingto the physical
order in the retwork.

Click "Cpy all cevices into the project”.

The ghysical network structure isreproduced in the »BCDesigner«poject.

A proper operation requires that the network top@g generated in the
project corresponds to the physical order of the EtherCAT nodes in the
network. Otherwise, an error message displays which slave (product coc
to be expected at which position.

Optionally: Adapt BherCAT ceviceto the application.
1. Adept parameter values under the "Settingsihd 'Parameter ligt" tabs.
St the PDO mapping under the rftess dta” tab.

Assigrvariable names under thetherCAT I/O imae" by doubleclicking thevariable
fields.

Qeate A.C pogram.
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Load the retwork canfigurationinto the master.

1. Log off:Menucommand "Online& Log off'or <Ctrl>+<F8>.
Compiling: Menwommand "Build® Build" or <F11>.

Log in: Menwcommand "Online/y Log in" or <Alt>+<F8>.

The configurationthe parameter settingsand the RC pogram ae loaded mto the
mas ter. Afterwardsall BEherCAT shves ae Initialised.

Thesesteps must be carried out afterevery charge withinthe »RC
Designer«poject. An aleadyavailable configuratiorand anavailablePLC
program in the mater will be then overwritten.
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10. Configuring the process controller

By means ofhe process controller, a process variable candmutated, for instance the
pressure of a pump. The process controller is also referred to as "PID controller" (PID
controller = proportional, integral and differential controller).

The process controllés part of a closed control loop. The variable to be influenced
(controlled variable) is measured continuously by means of a sensor and supplied to the
inverter as an analog signal (actual value) which, in the inverter, is then compared to the
reference véue (setpoint). The system deviation resulting therefrom is supplied to the
process controller which, on this basis, decelerates or accelerates the motor speed
according to the desired dynamic performance of the control loop, so that, for instance, a
pumpalways generates the desired pressure.

Connection plan (example)

¢CKS F2fft26Ay3a Al YL S O2yySOlGAz2y LIy &aKz2ga
0KS GFENAIFIOfS O6KSNBY LINBaadzaNBo dGF1Sa LIXIOS @
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| | ] ] ] ] ] 1 ]
:{ (e (P N smj 52' 53'-' 54| S5
oy ooy i J—l—l—lf
!
|
|

The digital inputs can be used to activate functions of the process controller. The specific
assignment of the digital inputs and type of the contacts (switches or buttons, normally
closed contacts or normalgpen contacts) depends on the application.

Genaal information on the setting

w The basic setting of the process controller is described in the following subchapter.
4 Basigorocess controller settings 351

w Optionally, the motor can be put into an energgving idle state if no power is
required.
4 Process controller idlstate] 357

w The rinsing function which can be activated in addition accelerates the motor in idle
state to a defined speed at regular intervals. The rinsing of a pipe system with a pump
that has been in an inactive staterfa longer period is a typical application.

4 Process controller rinseinction] 358
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10.1. Basic process controller settings
The process controller is set indvsteps:
1. Basic settings

Fine adjustment of the PID controller for an optimum control mode

Basic settings
Based on the default setting, we recommend the following proceeding:

1. Activate PID control: Set the desired operating mode (normal or reverse opéeration
0x4020:001 (P600.01)

If the feedback of the variable is to take place via analog input 2 instead of analog input 1:
Set0x4020:002 (P600.02)"analog input 2 [2]".

Configure used anag input:

w Configure input range.
w Configure setting range for the PID control.
w Adapt filter time to minimise impacts of the noise on the variable.

w Set monitoring response to "No response [0]".
4 Configuration of analog inpuis 562

If a (temporary) changever to a speegtontrolled operation is to be possible via a digital
input:

w Assign a free digital input to the control function "Deactivate PID controller" in
0x2631:045 (P400.45As long as the digital input provides a TRUE signal, the PID
control is ignored and the motor is driven in a speruhtrolled way.

w Set acceleration timé&x4021:001 (P606.0and deceleration tim&x4021:002
(P606.02for speedcontrolled drive control.

Select the standard setpoint source for the reference valugxiz860:002 (P201.02)

w Functions for setpoint changever can be used as well
4 Setpoint chang®ver] 508

w The keypad setpoint can be presetlin2601:002 (P202.02)

w If process controller presets are used, they have to be sexd922:001 (P451.01)
...0x4022:008 (P451.08)

w If the analog input is used as setpoint source, it must be configured accordingly.
4 Configiration of analog input} 562

w If the motor potentiometer is used as setpoint source, this function must be
configured accordinglyl Motor potentiometer setpoint source (MOR) 522

Set the speed range to be controlleddr4020:003 (P600.03)

If the output value of the process controller is to be limited, adapt the following
parameters:

w 0x4020:005 (P600.05Min speed limit

w 0x4020:006 (P600.06Max speed limit
Try out the following parameters with the default setting and only adapt them if required:

w 0x404B (P604.00%etmint ramp

w 0x404C:001 (P607.Q1Acceleration time for showing the process controller
influence

w 0x404C:002 (P607.02)eceleration for hiding the process controller influence
Diagnostics: Clok current reference value and feedback of the variable:
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w The current reference value (setpoint) is displaye@xd01F:001 (P121.01)
w The current variable (actual value) is displaye@»#01F002 (P121.02)

After the basic setting of the process controller has been carried out, a fine adjustment of
the PID controller must be executed for an optimum control mode (see the following
section).

Fine adjustment of the PID controller

The dynamics ahe PID controller is parameterised based on the gain of the P component
0x4048 (P601.00jhe reset time for the | componerix4049 (P602.0@nd the gain of

the D componendx404A (P603.00)n the default setting, the process cooller operates

as PI cotroller, the D component is deactivated.

Basics

w If only the P component is used and the system operates in a st&atly status
(reference value is coret and process variable is controlled to a fixed value), a
certain system deviation always continues to exist. This remaining system deviation is
also called "stationary deviation".

w The lcomponent prevents a permanaet fluctuationaround the tpoint. Here, the
reset time 0x4049 (P602.0@etermines low much the duratiorof the control
deviationinflu- encesthe control. A highreset time means adwer influenceof the |
component and viceversa.

w The D component does not respond to the height of the sysdemiation but to their
rate of change only. The D component acts as a "damper" for overshoots. Overshoots
may occur if the control tries to respond quickly to changes in the system deviation or
the reference value. Thus, the D component reduces the figkstabilities due to
overshoots.

For most applications, the setting of the gain of the P component and the
reset time for the | component is sufficient for the fine adjustment. The
setting of the gain of the D component may by required for a further
stabilisation of the system especially if a quick response to system devia
is to take place.

Execute fine adjustment:

1. Set the reset time for the | component to 6000 m®i#049 (P602.0Gp deactivate
the | component.

With this setting and the default setting 6k404A (P603.003}he process controller
operates as P controller.

Increase gain of the P component step by stefx#048 (P601.0@)nit the system gets
instable.

Reduce gain again until the system is stable again.
Reduce gain by another 15 %.
Set reset time for the | component x4049 (P602.00)

With this setting it should be noted that a too low reset time ntayise overshoots,
especially in case of high steps of the system deviation.

Set optional gain of D componentix404A (P603.00)

With this setting it should be noted that the D component responds very sensitively to
electical disturbance on the feedback as well as digitisation errors.

CG Drives & Automiain, 0:639501R2 363



10.1.1. Internal signal flow

The following illustration shows the internal signal flow of the process controller (without
the additional functions "idle state" and "rinsing function"):

! PID controller
P component gain Ox40428

[
I | component reset time 0x4049
: D component gain Oxd4044
current reference valus : PID output value
A04E Ox401F-001 g
PID control: Default setpoint source L LI + i I e
S’ 0x4020:006
o i o
I P —
Source of PID variable Ox404E:002  Ox404B (S —= [Hz]
Analog input 1 [1] Carrent variable 0x4020:005
Deactivate PID controlling 0x401F:002
Set PID output to O
omccaz.
Inhibit PID -component
Activate PID influence mmp
ozca1:083
Speed feedforward control source LI e
™ Additive line speed
l ~ Comparison window 2 %
Lol Hysteresis 1% Status signals
;v
1
0x404D:001

—i‘m— PID MAX alarm active [75]
0x404D:002 H T T e —— ]

Control functions

The flexible 1/0 configuration serves to configure different control functions for the
process controller:

w

w
w
w

0x2631:045 (P400.45peactivate PID controller
0x2631:046 (P400.46%etprocess controller output to 0
0x2631:047 (P400.47nhibit process controllerdomponent

0x2631:048 (P400.48Activate process controller influence ramp For details see chapter
"Process controller function selectitr] 550
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Status signals for configurableutputs

The process controller provides different internal status signals. These status signals can
be assigned to the relay, the digital outputs or the NetWordOUT1 status word. For details

see chapter Configuration of digital outputs] 568

Parameter Name /valuerange / [default setting] Info
0x400B:011 Process input dta: PIDfeedback Mappable paameter for the feedback of thevariable (actuaValue) via
(P592.11) (Process dta IN: PIDeedback) network.
-300.00 ...0.0Q ... 300.00 PID unit A Only effectivawith the selectiorNetwork[5]" in 0x4020:002
A From version 03.00 (P600.02)
0x4020:001 Processcontroller stup (PID): Operatgmode Selectiorof the processcontroller operatingmode.
(P600.01) (PID stup: Operatingnode)
0| Inhibited Processcontroller deactivated.
1/ Normal operation The ®tpoint is higher than théed backvariable (actuavalue). If thesys-
tem deviationincreases, the mdor speed is in@ased.
Example: pessue-controlled boaster punps (incease in the mtor
speed poduces an inease in pessue.)
2| Reverse operation The stpoint is lbwer than thefed backvariable (actuavalue). If thesys-
tem deviationincreases, the mir speed is ineased.
Example:temperature-controlled coolingwater pump (incease in méor
speed poduces derease inemperature.)
3| Normal bidrectional The directiorof rotation correspondsto the sign of thesystem devia-
tion. If the system deviationincreases, the mtr speed is ineased.
4| Reverse bidirectional A negativesystem deviationcauses a positivdirectionof rotation. If the
system deviationincreases, the mimr speed is ineased.
0x4020:002 Processcontroller stup (PID): PIDrpcessvariable | Selectiorof the souce via which théeedback of thecontrolled variable
(P600.02) (PID stup: PID pocessvar.) (actualvalue)for the processcontroller is effected.
1/ Analog input 1
2|Analog input 2
3|DCbusvoltage (from version 02.00)
4| Motor Curent (from version 02.00)
5| Network  (fromversion 02.00)
6/ HTL input (from version 04.00)
0x4020:003 Processcontroller stup (PID): Closebbop controlled | Settingof the maximum output fequency ugo which the pocesscon-
(P600.03) speedrange troller carries out regulation.
(PID stup: PID speedange) Awmnn 2aximum gequency0x2916 (P211.00)
0..[0Q ... 100 %
0x4020:004 Processcontroller stup (PID): Speeféedforward Optionalselectionof a speedeedorward control soucefor the process
(P600.04) control souce controller.
(PID stup: PID line speed) A Is advishle, for instance,for dancer positiorcontrols if the maor
0| Without speed addition speed mut not fall bebw line speed (mcesscontroller outputvalue
1/ Kevpad fequency stooint = line speed ¢ontrolled mdor speed).
P q y 8lp A Sandad applicationsisually do notequire a speedeedorward con-
2|Analog input 1 trol; therefore it is deactivatedh the default setting.
3| Analog input 2
4| Fequency peset 1
5/Frequency peset 2
6| Frequency peset 3
7| Fequency peset 4
8| Network
9|HTL input
0x4020:005 Processcontroller stup (PID): Min speed limit Configuratiorof the processcontroller
(P600.05) (PID stup: Min speed lim) Amnn Zaximum tequency0x2916 (P211.00)
-100.0 ... {100.q ... 100.0 % A Thre limitationbecomes effectiveafter the line speed has been adde
A From version 03.00 A Thevalue t here also limits the tomponent of the PIDcontroller
(IntegratorAnti-Windup).
0x4020:006 Processcontroller stup (PID): Mix speed limit Maximum outputvalue of the pocesscontroller.
(P600.06) (PID stup: Max speel lim) Amnn Zaximum tequency0x2916 (P211.00)
-100.0 ...100.9 ... 100.0 % A The limitationbecomes effectiveafter the line speed has been adde
A From version 03.00 A Thevalue t here also limits the tomponent of the PIDcontroller
(IntegratorAnti-Windup).
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Parameter Name /valuerange / [default setting] Info
0x4021:001 PID speed operatioi\cceleratiortime Acceleratiortime for (temparary) speedcontrolled drive control in proc-
(P606.01) (PID speed op.: Accel. time) esscontroller mode.
0.0...[1.0 ... 3600.0 s A The acceleratiotime takes effectat the output of the pocesscon-
troller.
0x4021:002 PID speed operatioieceleratiortime Deceleratiortime for (temparary) speedcontrolled drive control in
(P606.02) (PID speed op.: Decel. time) processcontroller mode.
0.0...[1.0 ... 3600.0 s A The deceleratiotime takes effectat the output of the processcon-
troller.

A Exceptionin case of quiclstop, the quickstop deby timeis effective.
0x4048 PIDP-component Output frequency of the pcesscontroller per 1 %system deviation.
(P601.00) (PIDP-component) AmMnn Zaximum fequency0x2916 (P211.00)

0.0...p.0 ... 1000.0 %
0x4049 PID 4 component Reset time for system deviation.
(P602.00) (PI1D 4 componant) A With the setting'6000 ms", the bomponent is deactivated.
10 ... B0OQ ... 6000 ms A The Icomponent can also be deadtatedvia the "Inhibit pocesscon-
troller kcomponent" 0x2631:047 (P400.4T)nction.
0x404A PID Bcomponent D component, does notrespondto therate of thesystem deviationput
(P603.00) (PID Bcomponent) onlyto itsrate ofcharge.
0.0..p.0..200s
0x404B PID stpoint ramp Acceleratiortime and deceleratiorime for the processcontroller st-
(P604.00) (PID stp.ramp) point, relatingto the entiresettingrange of the pocesscontroller.
0.0...pP0.0 ... 100.0 s
0x404C:001 PIDinfluence:Acceleratiortime for activation If the trigger assigned i0x2631:048 (P400.48f the "ActivatePID influ
(P607.01) (PID influenceActivationtime) enceramp" functionis TRUE, the influencé the processcontroller is
0.0...p.00...999.9 s shown by means of @aamp with the acceleratiotime set here.
0x404C:002 PID influenceDeceleratiortime for masking out If the trigger assigned i0x2631:048 (P400.48f the "ActivatePID irflu-
(P607.02) (PID influenceMask out time) enceramp" functionis FALSE, the influenad the processcontroller is
0.0...p.0)...999.9 s hidden via aamp with the deceleratiotime set here.
0x404D:001 PID alarms: MIN alarm ihshold Trigger thresholdfor the status signal "PID MIN alarm actii#5]".
(P608.01) (PID alarms: MIN alarmrh.) A The "PID MIN alarm actiy@5]" status signal is TRUE if thed back
-300.00 ...0.0Q ... 300.00 PID unit variable (with activatedPIDcontrol) is bwer than the ttreshold st
here.

A Thestatus signatan be assignetb therelay, a digial output of the

NetWordOUT Istatusword. 4 Configurationof digial outputs]
603
0x404D:002 PID alarms: MAX alarmrésshold Trigger thresholdfor the status signal "PID MAX alarm act{vé]".
(P608.02) (PID alarms: MAX alarmréh.) A The "PID MAX alarm acti{/#6]" status signal is TRUE if thed back
-300.00 ...100.0Q ... 300.00 PID unit variable (with activatedPIDcontrol) is higher than the tteshold st
here.

A Thestatus signatan be assignetb therelay, a digial output of the

NetWordOUT Istatusword. 4+ Configurationof digial outputs]
603
0x404D:003 PID alarms: Motoring bandwidth PlBeedback sig | Hysteresisfor status signal "PlBeedback =etpoint [73]".
(P608.03) nal Amnn 2 @aayf| & inparary R
(PID alarms: Band feedback) A BExample:Variable inputrange 0 ... 100Y H 47 noxH +
0.00 ... 2.0Q ... 100.00 % A Thestatus signal "PlBeedback =atpoint [73]" is TRUE if theontrol-
A From version 04.00 led variablefed back = pcesscontroller stpoint (+ hysteresis st
here).

A Thestatus signatan be assignetb therelay, a digial output of the
NetWordOUT Istatusword. 4 Configurationof digital outputs]
603

0x404E:001 PID stpoint limits: Minimum tpoint Minimum value of the pocesscontroller stpoint.
(P605.01) (PID stp. limit: Minimum tpoint)
-300.00 ...{300.04 ... 300.00 PID unit
0x404E:002 PID stpoint limits: Maximum £tpoint Maximumvalue of the pocesscontroller stpoint.
(P605.02) (PID stp. limit: Maximum tpoint)
-300.00 ... 300.0Q ... 300.00 PID unit
0x2860:002 PIDcontrol: Default stpoint souce Selectiorof the standard setpoint sourcefor the referencevalue of the
(P201.02) (Stnd. stpoints: PID etp. gc.) PIDcontrol.

A The seleted standad stpoint source is alvays activewith an activa
ted PIDcontrol when no stpoint charge-over to another gtpoint
source viacorresponding triggers/functionis active.

1 Keypad The stpoint is specifiedocally by the keypad.

A Default setting:0x2601:002 (P202.02)

A Usethe T and { navigationkeysto charge the keypad ®tpoint

(also during runningperation).
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Parameter Name /valuerange / [default setting] Info
2|Analog input 1 The stpoint is definedas analog signal via the analog input 1.
4 Analoginputl 597
3| Analog input 2 The stpoint is definedas analog signal via the analog input 2.
4 Analoginputg 601
4/HTL input (from version 04.00) The digial inputs DI3 and Diéan beconfiguredas HTL inputo use an
HTL enoder as stpoint encoder or definethe stpoint as areference
frequency ("pulsertin").
4 HTL inputetpoint souce] 565
5| Network The stpoint is definedas pocess dta object via the aetwork.
4 Configuringhe network] 226
11|PID peset 1 For the stpoint selection, preset valuescan be paameterised and selec
12/ PID peset 2 ted. .
4 Setpoint source of peset setpoints] 554
13| PID peset 3
14| PID peset 4
15| PID peset 5
16| PID peset 6
17|PID peset 7
18| PID peset 8
31| Segmat preset 1 (from version 03.00) For the stpoint selectionthe segmeat presets paameterisedfor the
32| Segmet preset 2_(from version 03.00) sequencer" functiortan be seleted aswell.
4 Sequencel] 504
33| Segmaet preset 3 (from version 03.00)
34| Segmet preset 4 (from version 03.00)
35|Segmet preset 5 (from version 03.00)
36| Segmet preset 6 (from version 03.00)
37|Segmet preset 7 (from version 03.00)
38| Segmaet preset 8 (from version 03.00)
50| Motor potentiometer The stpoint is generated by the "maor potentiometer“function. This
functioncan be used as an alternatigetpoint control which iscontrol-
led via o signals: "MOPetpoint up" and "MOP etpoint down".
4 Motor potentiometersetpoint souce (MOP)] 559
201| Internalvalue (from version 05.00) Internalvalues of the manfacturer.
202| Internalvalue (from version 05.00)
203| Internalvalue (from version 05.00)
204/ Internalvalue (from version 0500)
205/ Internalvalue (from version 05.00)
206/ Internalvalue (from version 05.00)
0x401F:003 Satus Bit-coded status dispay of the pocesscontroller.
(P121.03) (PIDstatus)
A Read only
Bit 0| Processcontroller off
Bit 1| PID output st to 0
Bit 2| PID {component inhibited
Bit 3| PID influencective
Bit 4| Setpoint = actuaialue
Bit 5/ Idle state active
Bit 6/ Max. alarm
Bit 7| Min. alarm
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10.2. Process controller idle state and rinse function

10.2.1.

Process controller idle state

If the PID control is activated, this function sets the drive in process controller mode to an
energysaving idle state when no power is required.

Details

A typical application for this function is a booster pump for water in a-higbuilding. If
no tenantopens the water tap or uses the shower for a longer period of time, the pump
changes to the energyaving idle state. This usually happens at night. The idle state
automatically ends as soon as a tenant opens the tap again. The pumps opaatesly
agan until the condiion for the idle state is pending again.

The conditiondor activatingand terminatinghe idle state can be gt independantly of

one another iN0x4023:001 (P610.0And 0x4023:006 (P610.0¢3ee thefollowingtables).

In 0x4023:005 (PEL05), a dedy timecan be gt for the activationThis is the minimum
time thevalues mut fall bebw or exceed the respectivéhreshold tefore the idlestate is

activated.
0x4023:001 | Conditionfor activatingthe idle state
(P610.01)
0 Idle state deactiated.
1 Frequency stpoint < Frequency threshold + Delay time
0x2BOE (P102.00) 0x4023:003 (P610.03) 0x4023:005 (P610.05)
Frequency stpoint < Frequency threshold (+ Delay time
0x2BOE (P102.00) 0x4023:003 (PE103) 0x4023:005 (P610.05)
2 OR
Curent processvariable Frequency threshold + Delay time
0x401F:002 (P121.02) 0x4023:004 (P610.04) 0x4023:005 (P610.05)
Frequency stpoint < Frequency threshold (+ Delay time
0x2BOE (P102.00) 0x4023:003 (PB).03) 0x4023:005 (P610.05)
3 OR
Curent processvariable Frequency threshold + Delay time
0x401F:002 (P121.02) 0x4023:004 (P610.04) 0x4023:005 (P610.05)
0x4023:001 | Conditionfor activatingthe idle state
(P610.01)
Frequency stpoint S Frequency threshold
0x2BOE (P102.00) 0x4023:003 (P610.03)
0 OR (+ 2 Hz hysteresis
PID error value S Bandwidth
0x401F:00 0x4023:007 (P610.07)
1 Current process variable < Recovery threshold
0x401F:002 (P121.02) 0x4023:008 (P610.08)
2 Current process variable < Recoery threshold
0x401F:002 (P121.02) 0x4023:008 (P610.08)
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Parameter Name /valuerange / [default setting] Info
0x4023:001 PID sleep mode: Activation Conditionfor activatingthe idlestate.
(P610.01) (PID sleep mode: Activation)
0| Disabled Idle state deactivated.
1/ Output frequency < theshold 0x2BOE (P102.0€)x4023:003 (P610.03)
(+ Dedy time0x4023:005 (P610.0p)
2| Output frequency < theshold ORm@cess | 0x2BOE (P102.04)x4023:003 (P610.03)
variable >feedback theshold (+ Dety time0x4023:005 (P610.0p)
OR
0x401F:002 (P121.0)x4023:004 (P610.04)
(+ Dedy time0x4023:005 (P610.0p)
3| Output frequency < theshold ORcess | 0x2BOE (P102.08)x4023:003 (P610.03)
variable <feedback theshold (+ Dety time0x4023:005 (P610.0p)
OR
0x401F:002 (P121.028)x4023:@4 (P610.04)
(+ Dedy time 0x4023:005 (P610.0p)
0x4023:002 PID sleep modet& method Selectiorof the stop method afteractivationof the idlestate.
(P610.02) (PID sleep modet& method)
0| Coasting The mdor becomestorqueless oasts down to stardstill).
1| Deceleratiorto standstill The mdor is lrought to a standstilivith deceleratiortime 1 (or decele-
ationtime 2, if activated).
A Deceleratiortime 1 can be &t in 0x2918 (P221.00)
A Deceleratiortime 2 can be &t in 0x291A (P223.00)
4 Fequency limits andamp times] 156
2| Sop method st Thestop method et in 0x2838:003 (P203.0% used.
0x4023:003 PID sleep moderé&quency tmeshold Frequency tlmesholdfor the activationof the idlestate.
(P610.03) (PID sleep moderéq. thresh.) A For comparing "output fequency < theshold" incase ofselection
0.0...D.0] ... 599.0 Hz 1 ... 3in0x4023:001 (P610.01)
0x4023:004 PID sleep modeeedback theshold Feedback thesholdfor the activationof the idlestate.
(P610.04) (PID sleep moddeedback thesh.) A For comparing Variable >feedback theshold" incase ofselection2 in
-300.00 ...0.0Q ... 300.00 PIDnit 0x4023:001 (P610.01)
A For comparing Variable feedback theshold" incase ofselection3 in
0x4023:001 (P610.01)
0x4023:005 PID sleep mode: Dsl time Minimum timefor which the respectivéhreshold mt be underrun or
(P610.05) (PID sleep mode: D time) exceeded fefore the idlestate is activated.
0.0...p.0 ... 300.0 s
0x4023:006 PID sleep modd®ecovery Conditionfor terminatingthe idlestate.
(P610.06) (PID sleep modeéRecavery)
0| Setpoint > threshold ORsystem deviation> | 0x2BOE (P102.06)0x4023:003 (P610.08} 2 Haysteresis)
bandwidth OR
0x401F:00%0x4023:007 (P610.07)
1/ Processvariable <recovery threshold 0x401F:002 (P121.02)0x4023:008 (P610.08)
2| Processvariable >recowery threshold 0x401F:002 (P121.08)x4023:008 (P610.08)
0x4023:007 PID sleep mode: Bandwidth Rarge aound the pocesscontroller tpoint for terminatingthe idle
(P610.07) (PID sleep mode: Bandwidth) state.
0.00 ... .00 ... 300.00 PID unit A 0.00 = bandwidth deactivated.
0x4023:008 PID sleep moddRecovery threshold Terminationthresholdfor idle state.
(P610.08) (PID sleep modeRecovery thresh.)

-300.00 ... 0.0 ... 300.00 PID unit
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10.2.2. Process controller rinse function

This function accelerates the motor in idle state of the process controller at regular
intervals to a defined speed.

Details

A typical application for this function is the rinsing of a pipe systétim a pump that has
been in an inactive state for a longer period to prevent deposits.

w In order to activate the rinsing function, set the selection "Enabled [1J%#024:001
(P615.01)

w The following diagram demonstrates the function:

Output frequency

Owd024:003 /
OHz

0x4024-:002 " Ox4024:004 0x2024:002 0x4024:004

/

The rinsing function uses the ramp times set for the "MS: Velocity mdd&tequency
limits and ramp time$ 127

Parameter Name / value range / [default setting] Info
0x4024:001 Automatic rinsing: Rinsing in idle state 1 = activate automatic rinsing in idle state.
(P615.01) (Autorinsing: Rinsing in idle)

0 Inhibited

1 Enabled
0x4024:002 Automaic rinsing: Rinse interval Time interval between two rinsing processes.
(P615.02) (Autorinsing: Rinse interval)

0.0 ...[30.0] ... 6000.0 min
0x4024:003 Automatic rinsing: Rinse speed Speed setpait for rinse function.
(P615.03) (Autorinsing: Rinse speed)

-599.0 ... [0.0] ... 599.0 Hz
0x4024:004 Automatic rinsing: Rinse period Duration of a rinsing process.
(P615.04) (Auto-rinsing: Rinse period)

0.0...[0.0] ... 6000.0 s
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11.1. Device Commands

Device commands are commands for calling organisational functions of the inverter, e.g.
saving and loading gfarameter settings, or restoring the default setting.

11.1.1. Reset parameters to default

With the "Load default settings" device command, all parameters can be reset to the

default setting.

By executing this device command, all parameter settings made hystre

are lost!

Details

w All parameters in the RAM memory of the inverter are set to the default setting stored
in the firmware of the inverter. (The persistent parameters in the memory module

remain unaffected by this measure.)

Inverter
Firmware
Load
Parameter RAM
default setting 0x2022:001 — MEemary

w Afterwards the inverter an be parameterised again on the basis of this initial state.

w Typical application: incorrect or unknown parameter settings.

w The device command only has an effect on the RAM. For a permanent acceptance of
the changes made, the data must be saved in the mmaeodule.4 Saving/loading

the parameter setting§ 361

A Setting can only be changed if the inverter is

Parameter Name / value range / [default setting] Info
0x2022:001 Device commands: Load default settings (Device | m NBasSid Ftf LINFYSGSNB Ay (K
(P700.01) commands: Load defet.) default setting that is stored in the inverter firmware.

A All parameter changes made by the user are lost during this proc

Action cancelled

No access

gl A W N k| O

No access (Inverter disabled)

inhibited. A It may take some seconds to execute the task. When the task ha
been executed successfully, the value 0 is shown.
A Loading parameters has a direct effect on the cyclic communicati
The data exchange for control is interrupted and a communicatio
error isgenerated.
Off / ready Only status feedback
On / start Execute device command
In progress Only status feedback
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11.1.2. Saving/loading the parameter settings

If parameter setting of the inverter are changed, these changes at first are only made in
the RAM memory of the inverter. In order to save the parameter settings with mains
failure protection, the inverter is provided with a pluggable memory module and
corresponding deviceoanmands.

Details

The memory module is provided with two memories, the user memory and the OEM
memory.

User memory

The user memory is used as powailure-proof storage of parameter settings made by
the user during commissioning/operation.

w The SET display blinking on the keypad if a parameter setting has been changed but
has not been saved in the memory module with mains failure protection. In order to
save parameter settings in the user memory of the memory module, press the keypad
"Enter" key > 3 s.

Saving Parameters
=35 LI TN
Qq\_' SRV INGH

REM AUTD SET-

w Parameter settings carried out wittEsnotron EASY Starteor via network must be
explicitly saved in the user memory by means of the "Save user data" device
command, so that the changes carried out are not lost when the mains of the inverter
are switched.

w Saving can also be made in themotron EASY Startevia the buttortE or the <F6>
function key.

w The device command "Load user data" serves to reload the data from the user
memory into the RAM.

Inverter

Save
ﬂngzz:mi_.m
RAM 1—:}:2322504—
memary = DEM-
memory

Memory module

OEM memory

The OEM memory is provided for the storage daftomised parameter settings by the

OEM/ mechanical engineer. If the user carries out parameter settings with the keypad,
they are always saved in the user memory if the keypad Enter key is clicked longer than 3
s. The OEM memory remains unaffected by thelsanges.

w With the "Load OEM data" device command, the parameter settings preconfigured by
the OEM/mechanical engineer can be reloaded to the RAM memory of the inverter
anytime, if required.

w For saving parameter settings in the OEM memory, the "Save OEVidkvice
command must be executed explicitly. The parameter settings are simultaneously
saved in the user memory.

Inwverter

RAM Load
memory [l 0u2022:005
0x2022:006

Save

Memaory module
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Response after initial switcton of the inverter

After switchon, the inverter first tries to load the parameter settings stored in tkeru
memory. If the user memory is empty or damaged, an error message is output and the
user must intervene:

w h LIGA 2
FTANXY G

® h LI A2
I dzii 2 Y
module.

® h LI A2

Yy M [ dzaASNJ YSY2NER SYLlieY ™ RSFlLdzZ G aSiaAay3a A
FNB ™ RFEGF NB al @SR | dzliemwryaokluel f £t @ Ay GKS dza
Yy H I dzaSNX¥SY2NE RIYF3ISRY h 9NNRBNJ YSaal3asS
FGAOLfte M RIFEGE INB &l SR ldziz2YlFGAOFEte Ay
Yy o ' h9a YSY2NER SYLXWiéekRIFEYIF3ISRY ™ SNNBN vySaal 3s

automaticdly from the user memory of the memory module.

Parameter Name / value range / [default setting] Info
0x2022:003 Device commands: Save user data (Device 1 = save current parameter settings in the main memory of the men
(P700.03) commands: Save user data) module with mains failure protection.
A For further possible settings, see parameter A It may take some seconds to execute the task. When the task ha
0x2022:001 (P700.01]) 360 been executed successfully, the value 0 is shown.

A Do not switch off the supplyoltage during the saving process and
not unplug the memory module from the inverter!

A When the inverter is switched on, all parameters are automaticall
loaded from the main memory of the memory module to the RAM
memory of the inverter.

0 Off / ready Only status feedback
0x2022:004 Device commands: Load user data (Device 1 = load data from the main memory of the memory module to the
(P700.04) commands: Load user data) RAM memory of the inverter.
A Setting can only be changed if the inverteris | A When the device command has been executed successfully, the
inhibited. 0 is shown.
A For further possible settings, see parameter A Loading parameters has a direct effen the cyclic communication:
0x2022:001(P700.01)] 360 The data exchange for control is interrupted and a communicatio
error is generated.
0 Off / ready Only status feedback
0x2022:005 Device commands: Load OEM data (Device 1 = load data from the OEM memory of the memory module to the
(P700.05) commands: Load OEM data) RAM memory of the inverter.
A Setting can onlpe changed if the inverter is A When the device command has been executed successfully, the
inhibited. 0 is shown.
A For further possible settings, see parameter A Loading parameters has a direct effect on the cyclic communicati
0x2022:001 (P700.01]) 360 The data excainge for control is interrupted and a communication
error is generated.
0 Off / ready Only status feedback
0x2022:006 Device commands: Save OEM data (Device 1 = save current parameter settings in the OEM memory of the mer|
(P700.06) commands: Save OEM data) module with mains failure protection.
A For further possible settings, see parameter A At the same time, the parameter settings are saved in the main
0x2022:001 (P700.01]) 360 memory of the memory module.
A Aifter successful execution, the value 0 is shown.
0 Off / ready Only status feedback
0x2829 Automatic storage in the memory module (Atave| 1 = activate automatic saving of parameters in the memory module
(P732.00) EPM) A With the setting 0, the "Save user datak2022:@3 (P700.03)evice
0 Inhibit command must be explicitly executed, or the "Enter" keypad key
must be pressed for longer than 3 s to save the current paramete
1 Enable . h . . . .
settings in the memory module of the inverter with mains failure
protection.

Rdated topics

4 Datahandling] 113
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11.1.3. Device commands for parameter changeer

The inverter supports several parameter sets. The parameter set can be selected by
means of the device commands ‘ddparameter set 1" ... "Load parameter set 4".

A DANGER!

Changed parameter settings can become effective immediately depending on the
activating method set i9x4046 (P755.00)

The possible consequence is an unexpectegaase of the motor shaft while the inverter
is enabled.

OlIf possible, only carry out parameter changes while the inverter is disabled.

OcCertain device commands or settings which might causétiaatrstate of the drive behawur can generally only be
carried our when the inverter is inhibited.

Details

The "mrameter changever" function provides a changever between four sets with
different parameter values for up to 32 freely selectable parameters. For details on the
compilation of the parameters and setting of the value sets, see the chapteaineter
changeover'.] 406

The changever via the device commands depends on the activation method set in
0x4046(P755.00)
w Activation method = 1 or 3: Changeer takes place immediately.

w Activation method 9 or 2: The respective device command is only executed if the
inverter is disabled.

Parameter Name / value range / [default setting] Info
0x2022:007 Device commands: Load parameter set 1 (Device | 1 = load value set 1 of the "Parameter chammyer" function.
(P700.07) commands: Load par. set 1) A The parameters specified in 0x4041/1...32 are set to the values s
A For further possible stings, see parameter 0x4042/1...32.
0x2022:001 (P700.01) 360 A After successful execution, the value 0 is shown.
4 Parameter changever] 406
0 Off / ready Only status feedback
0x2022:008 Device commands: Load parameter set 2 (Device | 1 = load value set 2 of the "Parameter chammyer" function.
(P700.08) commands: Load par. set 2) A The parameters specified in 0x4041/1...32 are set to the values s
A For further possible settings, see parameter 0x4043/1...32.
0x2022:001 (P700.01) 360 A After successful execution, the value 0 is shown.
4 Parameter changever] 406
0 Off / ready Only status feedback
0x2022:009 Device commands: Load parameter set 3 (Device | 1 = load value set 3 of the "Parameter chamoyer" function.
(P700.09) commands: Load par. set 3) A The parameters specified in 0x4041/1...32 are set to the values s
A For further possible settirgy see parameter 0x4044/1...2.
0x2022:001 (P700.01]) 360 A After successful execution, the value 0 is shown.
4 Parameter changever] 406
0 Off / ready Only status feedback
0x2022:010 Device commands: Load parameter set 4 (Device| 1 = load value set 4 of the "Parameter chamyer" function.
(P700.10) commands: Load par. set 4) A The parameters specified in 034t1/1...32 are set to the values set
A For further possible settings, see parameter 0x4045/1...32.
0x2022:001 (P700.01]) 360 A After successful execution, the value 0 is shown.

4 Parameter changever] 406

0 Off / ready Only status feedback
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11.1.4. Delete logbook

By means of the "Delete logbook" device command, all logbook entries can be deleted.

Parameter Name / value range / [default setting] Info
0x2022:015 Device commands: Delete logbook (Device 1 = delete all entries in the logbook.
(P700.15) commands: Delete logbook)

A Setting can only be changedtik inverter is
inhibited.

0 Off / ready

1 On / start

Related topics
4 LogbookK 84
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11.2. Keypad

For the keypad various settings can be made, which are described in detail in the following

subchapters.
11.2.1. Keypad language selection
Parameter Name / value range / [default setting] Info
0x2863 Keypad language selection (KP language) Language selection for the keypad display.
(P705.00 0 No language selected
1 English
2 German
11.2.2. Keypad setpoint increment
Parameter Name / value range / [default setting] Info
0x2862 Keypad setpoint incraent (KP setp. incr.) Adaptation of the increment for keypad setpoints when a keypad ar|
(P701.00) 1..[1]...100 key is pressed once. The value set serves as a multiplier for the pre
increments.

Preset increments:

A 0.1 Hz for frequency setpoifik2601:001 (P202.01)

A 0.01 PUnit for process controller setpolim2601:002 (P202.02)

w 1 % for torque setpoint
0x2601:003 (P202.03)

Notes:

A With a setting > 1, the optionfeepeatedly changing the setpoint by
pressing the key for a longer time is deactivated.

A The setting only has an impact on the keypad setpoints. Example
with the setting "5", the keypad frequency setpoint is
increased/decreased by 0.5 Hz every time the isepressed.

11.2.3. Keypad scaling of speed display

Parameter Name / value range / [default setting] Info

0x4002 Speed display scaling (Scal.speed fact.) Factor for the scaling of the speed displagx400D (P101.00)
(P702.00) 0.00 ... [0.00] ... 650.00 A With the setting "0.00", no scaling takes place.

A Example: with the "16.50" and the actual frequency = 500K£00D

(P101.00shows the speed "825 rpm".
0x400D Scaled actual value (Scaled act value) Display of the current speed in application units.
(P10100) A Read only: x Units
11.2.4. Keypad status display

During operation, the keypad displays the output frequency of the inverter, or with an
active PID control it shows throcess controller setpoint. Alternatively, an optional
diagnostic parameter can be displayed during operation.

Parameter Name / value range / [default setting] Info
0x2864 Keypad status display (KP status displ.) 0 = normal display depending on the operating mode
(P703.00) 0x00000000 ... [0x00000000]0xFFFFFF00 A In case of an active frequency control, the keypad displays the ot

frequency of the inverter.

A In case of active PID control, the keypad displays the current Pro
controller setpoint in P-Unit].

As an alternative, an optional diagnostic parameter can be set here

which is to be shown on the keypad during operation.

A Format: Oxiiiiss00 (jiii = hexadecimal index, ss = hexadecimal
subindex)

A The lowest byte is always 0x00.

A The keypad can be ed to select the desired diagnostics paramete
from a list.
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11.2.5. Keypad Configuration of R/F and CTRL buttons

Keypad rotation setup

Use theﬂ keypad to reverse the rotation direction at local keypad control.

w After the £ key has been pressed, the reversal ofatain direction must be confirm
w ed with thewkey. (The? key serves to cancel the action.)

VELSRUN:FUD

LoC MAN

2
EEI L1l

—ay >

A

The keypad ke,ﬂ

Kewrad direction? UELERUMIEEY Hz
o HENEN

REV —Qg’ ~ 2 [.1]

LOC MAN SET e * Lo HAN SET

p

w directly changes the keypad rotation setuplin2602:002 (P708.02)

w has no function ircase of a bipolar setpoint selection (e. g. 10 V). In this case, the
direction of rotation is determined by the sign of the setpoint.

w has no function if the rotation limitation "Only clockwise (CW) [0]" is sekiZB3A

(P304.00)

w has no function in the operating modx6060 (P301.06) "MS: Torque mode]".
w has no function if the PID control is activated.
w can be deactivated iAx2602:001 (P708.01)
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Keypad Full Control

Use the CTRteypad key to activate the "Keypad Full Control" control mode. Both the
control and the setpoint selection are then made via the keypad. This special control
mode can be, for instance, used durithg commissioning phase if external control and
setpoint sources are not ready to use yet.

NOTICE

If the "Keypad Full Control" control mode is active, the "Ri2631:002 (P400.02)
function is internally set to TRUE.

In this case, the motor cannot be stopped via this function.

OFor stopping the motor, use tH® keypad key, deactivate the inverter enable or activeite "quick stop” function.

w After the CTRLkey has been pressed, the activation of the control mode must be
confirmed with the  key. (The® key serves to cancel the action.)

w When the control mode is changed over, the motor is first stopped and the "Forward"
direction of rotation is set. Then, the motor can be started and stopped via the keypad.

VEL=RUMREL Hz Kewrad full ctrl? VEL=KPDF:PD FLD
™77 _@\’ TR —%’ ST

- :3 rfﬁ [_IIHI 'EZI [ [_I.FI

REM AUTD SET-l '%'{H REM AUTD SET-1 Lo jﬂ.h' SET-

VELSRUMFID Hz

minly T
200 E%
o

Loc MAN SETH

\

Kegrad 1"=_i 1 1_ n:-’r_-r'-l_
WwHFFHS

LoC MaAN SET-

If the "Keypad FulControl" control mode is active,

w the keypad shows the "Keypad full ctrl" warning alternately with the status display.
w the set standard setpoint sources are ignored.

a changeover to other setpoint sources is not possible.
a changeover to network controls not possible.

the following functions continue to be active:
0x2631:001 (P400.01fEnable inverter

0x2631:003 (P400.03Activate quick stop

0x2631:005 (R00.05) Activate DC braking

0x2631:010 (P400.10Jog foward (CW)

0x2631:011 (P400.11Jog reverse (CCW)

0x2631:013 (P400.13)y Reverse rotationaldirection
0x2631:043 (P400.43Activate fault 1

0x2631:044 (P400.44Activate fault 2

€ & &g €€ e e e e ¢g¢k
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Clicking the CTRdeeypad key stops the control mode again.

The keypad key CTRL

w directly changes the settg in0x2602:003 (P708.03)
w can be deactivated ix2602:001 (P708.01)

Parameter Name / value range / [default setting] Info
0x2602:001 Keypad setup: CTRL & F/R key setup (Kegpiagh: | Disable/enable CTRL and F/R key of the keypad.
(P708.01) CTRL&F/R keys)
A From version 03.00
0 CTRL & F/R Disable
1 CTRL & F/R Enable
2 CTRL Enable F/R Disable
3 CTRL Disable F/R Enable
0x2602:002 Keypad tup: Select rotationadlirection Instructed direction of rotation if local keypad control is active.
(P708.02) (Keypad ®tup: Selectot.dir.) A If the local keypad control is active, this setting can be directly
A A From version 03.00 changed via the keypad kuﬁj} if the key in0x2602:001 (P708.01)
0 Forward has not been disabled.
1 Reverse A When the remote control is changed over to local keypad control
vice versa, this parameter is set to "Forward [0]".
0x2602:003 Keypad setup: Keypad Full Conffiéeypad setup: | Activate/deactivate full keypad control.
(P708.03) Keypad Full Ctrl) A This setting can be changed directly via the keypad key CTRLIf t
A From version 03.00 in 0x2602:001 (P708.0hjgs not been disabled.
0 Off A When the ontrol mode is changed over, the motor is stopped and
1 on the "Forward" direction of rotation is set.
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11.3. Wireless LAN (WLAN)
The pluggable WLAN module enables

W an easy access to inverters that are installed in difficult access areas,
W an easy peameter setting without cable and instead of the keypad,
w a comfortable monitoring and adaptation of the machine.

The inverter can be accessed via WLAN with »EASY Starter« engineering tool.

Q) .

Information on the WLAN module stataan be obtained quickly via the LED displays
"Power", "TX/RX" and "WLAN" on the front of the WLAN module.

11.3.1.

WLAN LED status displays

The meaning can be seen from the table below.

LED "Power" (green) | LED "TX/RX" (yellow) LED "WLAN" (green) | Status/meaning
I | off off No supply vahge.
off
on [ || NN | selftest (duration approx. 1 S)
on
off off Ready for operatiom no active WLAN connection
[l n [ | S | communication active.
Flashing on
off I B B M Client moder waiting for connection.
blinking
Il I B W off off Trouble
blinking

After being pluggedi the WLAN module needs approx. 20 seconds until
is ready for operation.
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11.3.2.  WLAN basic settings

The WLAN functionality can be configured via the following parameters.

Preconditions

WLAN module has been plugged onto the interface X16 on the frahedhverter.

Details

w The WLAN module can be connected and removed during operation.

w The WLAN module can either create an own WLAN network (access point mode,
default setting) or implement itself as a WLAN client in an already existing WLAN

network. For déails see the following subchapters.

w The WLAN connection is encrypted. The WLAN encryption can be selected in
0x2441:009

w 0x2441:01Zan be used to set that the name of the WLAN networkedebSID, is not
visible for other WLAN devices. As a result, the number of WLAN networks displayed
on smartphone or PC can be reduced.

w Two data sources are possible for the WLAN settings: Inverter and WLAN module.
w Data source inverter: The WLAN settingsexd in the inverter are used. Each

inverter has its own WLAN settings.

w Data source WLAN module: The WLAN settings saved in the WLAN module are
used. In this "stanélone"” mode, the WLAN module can be plugged onto another
inverter and then be used with theame settings (irrespective of the WLAN
settings of the inverter).

w The data source is activated witix2440
w The currently active data source is displaye®if442:004

Parameter Name /value range / [default setting] Info
0x2440 Initiate WLAN Restart WLAN etwork with default settingor curent settings.
A From version 02.00
0| No action/noerror Onlystatus dispéy.
1| Restart with current values (from Restart WLAN etwork with curent settingsof the WLAN pameters.
version 04.00) A The WLAN settingsf the activedata souce (nverter or WLAN mod
ule) ae used.
A The activadata souce is disgyed in0x2442:004
A The dita souce is not chaged by thisselection.
Note!
This séectionis curently not suppoted by the WLAN module V1.0.
2| Restart with default values Restart WLAN etwork with default settingof the WLAN paameters.
A The WLAN settingsived in the WLAN modulera dekted.
A Activedata soucefor the WLAN seitgsis now the nverter.
11| Save settingsn WLAN module Restart WLAN etwork with curent settingsof the WLAN paameters.
A The curent settingsare saved in the WLAN module.
A Activedata soucefor the WLAN settings now the WLAN module.
0x2441004 WLAN settingdDHCP 1 = Dynamic Hsb ConfiguratiorProtocol (DHCP) is enabled.
A From version 02.00 A In the access pot mode, the DHCP seer of the WLAN module is
0| Disabéd activated.
A In the clisnt mode, the DHE-client functionis activated.
1 Enabled
0x2441:005 WLAN settingdDHCPstart addess Definitionof the start addess when the Dynamic ddConfiguration
0...0] ... 4294967295 Protocol (DHCP) is used.
A From version 02.00 A Onlyrelevant for access pot mode.
A When 0 isset, the activelP addess + 1 is used atart addess.
0x2441:006 WLAN settingaVNLAN operatiomode Definitionof the operatingnode of the WLAN module.
A From version 02.00
0| Access pait mode For a drect connectiorto another WLAN elice, the WLA module ce-
ates anown WLAN etwork.
4  WLAN access pgimode] 430
1| Client mode The WLAN modulean be ntegrated as WLAN cli#t into an ateady
existingWLAN rtwork.
4 WLAN cliat mode] 435
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Parameter Name /value range / [default setting] Info
0x2441:007 WLAN settingsVLAN SSID Name (Sevice @t Identifier, S3D) of the WLANetwork.
["i5"] A The peset nameconskts of the device name (iXXX) and the fit€
A From version 02.00 digits of the serial numbe
A Example: "i550_0123456789"
A The serial number is disyed in0x2000:002 (P190.02)
0x2441:008 WLAN settingSVLAN pasword Password (WLAN atwork key) of the WLAN etwork.

["password"] A This pasword savesto secue the WLAN connections.

A From version 02.00 A The pasword must have a minimum legth of 8 chaacers. Although
shotter paswords ae accgted and sved, the WIAN modulecannot
be opeaated with such a pasvord.

A The chaader "*" is not albwed.
Note!
If the WLAN module i® be plgged mto the nverter for a lorger
period of time,it is impotant to select a afe pasword. Othawise, a
potentialattackermight connectto the WLAN access pbiand attack
the device and otherconneded cevices or etworks.
Curently (status: 2016), a WLAN ésnsideed as sfe if the pasword
A consits of mae than 20 cheaders,
A containscapital and smalletters, numbersand special chacers and
A cannot befound in ay dictionary.
0x2441:009 WLAN settingdVLAN security Selectiorof the WLAN encryption.
A From version 02.00
0| WPA
1| WPA2
0x2441:010 WLAN settingaVLAN access Switch on/off WLAN.
A From version 02.00
0| Disabled (WLAN off)
1/ Enabled (WLAN on)
0x2441:011 WLAN settingaVLAN channel Selectiorof the WLAN channel.
A From version 02.00
1/ Channel 1
2|Channel 2
3|Channel 3
4| Channel 4
5/Channel 5
6|Channel 6
7|Channel 7
8|Channel 8
9|Channel 9
10|Channel 10
11|Channel 11
0x2441:012 WLAN settingdVLAN SSIDrdadcast 1 = the name of the WLANetwork, called S, is not visibldor other
A From version 02.00 WLAN @vices.
0| Activated
1| Deactivated
0x2442:04 ActiveWLAN settingsActivemodule mode Dispby of the activedata soucefor the WLAN settings.
A Read only A This paameter indicates whether the settingsisedcome fom the
A From version 02.00 inverter or fom the WLAN module.
0| Inverter The WLAN settingsaved in the nverter are used.
1/ Sandalone The WLAN settingswved in the WLAN moduler@ used.
0x2442:005 ActiveWLAN settingdVIAC addess Dispby of the MAC addess of the WLAN module.
A Read only
A From version 02.00
0x2449 WLAN eror Bit coded dispay of WLAN ewprs.
A Read only

A From version 02.00

Bit 2| WLAN error

Bit 3| Memory problem

Bit 4| WLAN connectioproblem
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Parameter Name /value range / [default setting] Info

Bit 7| WLAN off
Bit 9| Client mode off

Bit 12| TCPIP configuratiorerror
Bit 13| Password length
Bit 14| Access denied

11.3.2.1. Resetting WLAN settings to default setting
Possible reasons:

w Password is not known anymore.
®w WLAN SSID is not visible and not known anymore.
w WLAN module mode "stardlone" shall be deactivated.

0x244 serves to reset all WLAN settings to the default setting. For this purpose, the
inverter must be connected to the »EASY Starter« via the USB module or an existing
network.

Option 1: Reset via USB module

How to reset the WLAN settings to default settingmeans of the USB module:
Requirements:

w The inverter is ready for operation (supplied with voltage).

Required accessories:

®w USB module

w USB 2.0 cable {glug on micro Bplug)

w PC with installed »EASY Starter« software

1. Remove the WLAN module from the int@rand plug on the USB module instead.

Establish a connection between inverter and »EASY Starter« via the USB module.
Set the parametefx2440to "Restart with default values [2]".
Remove the USB module from the invertedgplug on the WLAN module instead again.

The default setting is loaded.

Option 2: Reset via network
How to reset the WLAN settings to default setting via network: Requirements:

w The inverter is ready for operation (supplied with voltage).
w The inverter izonnected to a functioning network.

Required accessories:

w PC with installed »EASY Starter«. Moreover, the PC must be connected to the network
which also implements the inverter.

1. Establish a connection between the inverter and »EASY Starter« via the etseatin
Set the parametefx2440to "Restart with default values [2]".

The default setting is loaded.
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11.3.3.  WLAN access point mode

In the presetting, the WLAN module is configured as WLAN access point because this is
the most fequent application. In this operating mode, the WLAN module creates its own
WLAN network for a direct connection to other WLAN devices.

The supported WLAN deviciss

w Engineering PC (with WLAN functionality) and tBenetronEASY Starter« engineering
tool.

Details

w In default setting, every inverter with WLAN functionality comes with an individual
network name, called SSID.

w The preset network name consists of the device naB®\KX) and the first 10 digits of
the serial number (exampleDSV350123456789")

w In the default setting, the password for the WLAN network is called "password" and
can be changed ifix2441:008

If the WLAN module is to be plugged onto the inverter for a longer perioc
time, it is important to selet a safe password. Otherwise, a potential
attacker might connect to the WLAN access point and attack the device i
other connected devices or networks. Currently (status: 2016), a WLAN |
considered as safe if the password consists of more than 20 deesac
contains capital and small letters, numbers and special characters and
cannot be found in any dictionary.

The following illustration displays the SSIDs as examples only:

{{L5Y € 5xxmp K 0 p

Inverter 2

EASY Starter

For establishing a WLAN connection, only a few settings are requirede3pective
setting is described in the following subchapters:

w Establishing a direct WLAN connection between Engineering PC and ifve3#s

CG Drives & Automiain, 0:639501R2 385



11.3.3.1. Establishing a direct WLAN connection betweengiheering PC and inverter

How to establish a direct WLAN connection to the inverter on the Engineering PC:
Requirements:

w The functional test described in the mounting and switchinstructions has been
complded successfully (without any errors or fa)lt

w The inverter is ready for operation (supplied with voltage).

Required accessories:

« WLAN module
w PC (with WLAN functionality) and installed »EASY Starter«

1. Plug the WLAN module onto the front of the inverter (interface X16).

Open the network settings otine Engineering PC: "Cioal panel”- "Network and
shaing center".

Select the "Set up a new connection or network" option under "Change your network
settings".The "Set Up a Connection or Network" dialog box is displayed.

Select the "Manually connect @ wireless network" connection option and click the
"Next" button. The "Manually connect to a wireless network" dialog box is displayed.

Enter the SSID of the inverter as network name.

Select "WPAZPersonal" as safety type.

Select "AES" as encryption type.

Enter the password as safety key for the WLAN network (default setting "password").
Tick "Start this connection automatically".

Click "Next"A note indicates that the connection has been added successfully.

Click "Close".

Start »EASY Starterkhe "Add @vices" dialog is shown.

Select connectioNWLAN- WLAN with modul®1-6203-00":

~ "
= Gerdte hinzufigen =
Dna | Offirve vam Paket | Dffive won Ciseiien) |

Eitte wahlen Sie einen Knmmunileationspf ad:

‘— WLAN = e 21 - .%
Warbindung
WLAN- WLAN mit Modul 05620300

OPC Bibwimict Sarver

[¥] Gerat autometnch idertifmier=n

7] Schiben rach dem Bifigen. | Erfugen J [ Schiten
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Click the Insert button.

»EASY Starter« searches for connected devices via the communication path selected.
When the connection has been established successfully, therter is displayed in

the device list of »EASY Starter«. The inverter parameters can now be accessed via
the tabs of »EASY Starter«.

Recommendation: Click the button in the toolbar of the »EASY Ste™ ocstart
visual tracking. This function serves taickly check whether the connection to the
correct device has been establishédOptical device identificatioh 133
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11.3.4. WLAN client mode

The WLAN module can be optionally configured as a WL&MN.dn this operating mode,
the WLAN module can be implemented into an already existing WLAN network.

Inverter 1

EASY Starter

How to configure the WLAN module as WLAN client:
Requirements:

w The WLAN settings of the inverter can be accessed via »EASY Starter«.
w Name (SSID) aqmhssword of the external WLAN network are known.
1. Setthe selection'Client mode [1]" in0x2441:006

St the name (SSID) of thexternal WLAN etwork in0x2441:007
St the pasword of theexternal WLAN etwork in0x2441:008

Save paameter settingdn the memary module] 107

Before activating the changed WLAN settings in the next step: Make sur
that the name (SSID) and the password of the external WLAN network a
set correctly. The restart of the WLAN module in the client mode causes
termination ofan existing WLAN connection in the access point mode!

Restart the inverter or remove and replug the WLAN module to activate the changed
WLAN settings.

The WLAN module now tries as a client to establish a connection to the set external WLAN
network.

Notes:

w In the default setting, the WLAN client is configured as DHCP cliér#t1:004

w Settings as IP address, subnetwork mask and gateway are automatically made by
the DHCP server of the external WLAN network.

w The active sdings are displayed iix2442:0010x2442:002and 0x2442:003

w A static IP configuration can be made via the parame@egs141:0@, 0x2441:002and
0x2441:003

Parameter Name / value range / [default setting] Info

0x2441:001 WLAN settings: IP address Definition of tre IP address for the WLAN access point.
0 ... [28485824] ... 4294967295 A In the client mode, a static IP address can be set here for the WL
A From version 02.00 client. In order that the static configuration becomes effective, DH

must be disabled i0x2441:004
A Byte orderis "BigEndian":
MGpHDPMCY PMTYy O m nEam. uly/n ofr

388 01-639501R2, CG Drives & Automation



Parameter Name / value range / [default setting] Info
0x2441:002 WLAN settings: Netmask Definition of the network mask for the WLAN access point.
0...[16777215] ... 4294967295 A In the client mode, a static network mask can be set here for the
A From version 02.00 WLANKclient. In order that the static configuration becomes effecti
DHCP must be disabledir2441:004
A Byte order is "BigEndian":
HPpPp PHPPPHPP PN nEnnCCCCCC 6T
0x2441:003 WLAN settings: Gateway Definition of the gateway for the WLAN access point.
0 ... [28485824].. 4294967295 A In the client mode, a static gateway can be set here for the WLAN
A From version 02.00 client. In order that the static configuration becomes effective, DH
must be disabled i0x2441:004
A Byte order is "BigEndian":
MpH PMCcy PMTYyYy O™ nEAmM. H!'y/n 6T
0x2442:001 Active WLAN settings: Active IP address Display of the active IP address.
A Read only A If DHCP is activated, the active |P address usually derives from tl
A From version 02.00 configured static IP address thie device.
0x2442:002 Active WLAN settings: Active netmask Display of the active netmask.
A Read only
A From version 02.00
0x2442:003 Active WLAN settings: Active gateway Display of the active gateway IP address.
A Read only
A From version 02.00
0x2448:001 WLAN status: Connection time Display of the connection time in [s] since the current connection w,
A Read only established.
A From version 02.00
0x2448:002 WLAN status: Number of connections In access point mode: Display of the nwenbf currently connected
A Read only clients.
A From version 02.00 Ly OtASyd Y2RSY n y2i 02yySQO
network.
0x2448:003 WLAN status: Rx frame counter Display of the number of request received via WLAN.
A Read only
A From version 02.00
0x2448:004 WLAN stats: Error statistics Display of the quality of the WLAN connection. A display value >0

A Read only
A From version 02.00

indicates communication problemsn.
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11.4.DC braking

The "DC braking" function generates a braking torque by injecting a DC current into the
motor. The function can be used to shorten the braking of a load with high mass inertia.
Another application is holding the motor shaft either before starting or while stopping.

NOTICE

Avoid longtime activation of the "DC braking" function with a high brakturrent or a
high braking voltage!

Possible consequence: thermal motor overload.

OO0nly use the "DC braking" function in applications in which the load is only exceptionally
stopped.

ODo not activate the "DC braking" function longer than necessary.

Preconditions

The "DC braking" function is only possible if the inverter is enabled.

Details
The function can be used as follows:

w Automatically when the motor is started.
w Automatically when the motor is stopped.
w Manually (via the flexible 1/O configuratian)

The three options can also be combined, for instance automatic DC braking when starting
and stopping the motor.

For further details and configuration examples, see the following chapter:

4 Example 1: Automatic DC braking when the motor is startegB2
4 Example 2: Automatic DC braking when the motor is stope2B3

4 Activating DC braking manua]ly 537

Parameter Name /valuerange / [default setting] Info
0x2B84:001 DC baking: Curent Braking curent for DC bbaking.
(P704.01) (DC Ipaking: Curent) A ™M n n edted mdor curent 0x6075 (P323.00)
0.0...p.0) ... 200.0 %
0x2B84:002 DC baking: Automatidold time Hold timefor automaticDC baking.
(P704.02) (DC baking: Hold timeutom.) A The "Automatid®C baking" functionis activefor the time set here.
0.0...p.Q0 ... 1000.0 s A 1000.0 = infinite
Note!

Do not &t this paameter to thevalue "1000.0" (infinitejf the DC bak-
ing is used during thstart. The "Infinite"settingcan be usedo lock the
rotor for an indefinitetime while astop is activeHowever, ensire hee
that the longer DC baking does notause a thermabverload of the

motor!
0x2B84:003 DC baking: Automatioperatingthreshold Operatingthresholdfor automaticDC lvaking.
(P704.03) (DC Iaking: Theshold atlom.) A With the setting0, the "Automatid>C baking" functioris deactiva
0.0...p.Q ... 599.0 Hz ted.
0x2B84:004 DC baking: Demagnetizatioiime In the cefault settingthe DC baking is activatedfterthe standard
(P704.04) (DC baking: Demaget. time) demagnetisingime has elgsed. This pameter can be usedo adat
0...0Q ... 150 % the time.
A From version 04.00 A mn n fefault derBagnetizatiotime 0x2B84:005 (P704.05)
Note!

Atoo short demagnetisinfyme can cause arpvercurrent error!
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Parameter Name /valuerange / [default setting] Info
0x2B84:005 DC baking: [2fault demagnetizatiotime Disphy of thestandard demagnetisingme as a settindgnelpfor the use.
(P704.05) (DC Iaking: [2f. demag. time) A This timeis calculted by the nverter:
A Read only: x ms Demagnetisingme = 7 *rotor time constant
A From version04.00
0x2B84:006 DC baking: DC take with inverter disable 1 = befaviour incase of automati®C baking as witth [ S3+ O& .
(P704.06) (DC Iaking: DCbrkfiv.disab) The belaviour of theEmotroninvertersin case of ato- maticDC baking
0..p...1 is different:In case of thesenverters, afterthe auo DCB hold timbas
elapsed, tre maor is deenegised by means of pulse inhibit) untihe
setpoint exceeds th ato DCB operatinthreshold
0x2631:005 Functionlist: ActivateDC laking Assignmat of a trigger for the "ActivateDC lbaking" function.
(P400.05) (Functionlist: DC laking) Trigger = TRUE: Activa2C bbaking.
A For further possible settingsee paameter Trigger =FALSE: Deactivai2C baking.
0x2631:001 (#00.01)] 532 CAUTION!
0| Not conneded DC akingremains activas long as the tgger is &t to TRUE.
4 DC baking] 437
0x2838:001 Sart/stop configurationSart method Behaviour afterstart command.
(P203.01) (Sart/stop confg: Sart method)
A Settingcan only be chaged if the nverter is inhibi
ted.
0| Normal After start command, thestandard ramps ae active.
A Acceleratiortime 1 can be &t in 0x2917 (P220.00)
A Deceleratiortime 1 can be &t in 0x2918 (P221.00)
1/ DC lnaking After start command, the "DCilaking" functionis activefor the timeset
in 0x2B84:002 (P704.02)
A4 DC baking] 437
2| Flyingrestart circuit Afterthe start command, the flyingestart circuit is active.
The flyingestart functionmakes it possibleo restart a coastingnotor
during operatiorwithout speedfeedbackS/nctronicity ketween the
inverter and mdor iscoordinated so ttat the transitionto the rotating
motor is effectedwvithout jerkat the time of connection.
A4 Flyingrestart crcuit] 481
3| Sart with magnetisation
0x2838:003 Sart/stop configurationSop method Behaviour afterthe "Sop" command.
(P203.03) (Sart/stop confg: Sop method)
0| Coasting The mdaor becomestorqueless oasts down to standstill).
1/ Sandard ramp The mdor is lrought to a standstilivith deceleratiortime 1 (or decele-
ationtime 2, if activated).
A Decderationtime 1 can be &t in 0x2918 (P221.00)
A Deceleratiortime 2 can be st in 0x291A (P223.00)
4  FRequency limits andamp times] 156
2| Quickstop ramp The mdor is brought to a standstillvith the deceleratiortime set for
the "Quickstop" function.
A Deceleratiortime for quickstop can be &t in 0x291C (P225.00)
A The "quickstop" functioncan also be activateshanualy, for instance
via a digial input. 44 Quickstop] 159

CG Drives & Automiain, 0:639501R2

391



11.4.1. Example 1: Automatic DC braking when the motor is started

In order that the DC braking is automatically active when the motor is started, the start
method "DC braking [1Jmust be set ir0x2838:001 (P203.01)

w The DC braking is carried out with the braking current s8xiB84:001 (P704.01)
w Only after the hold tim&x2B84:002P704.02has elapsed, the motor is accelerated to

the setpoint.

Parameter

Name

Setting for this example

0x2631:001 (P400.01)

Enable inverter

Digital input 1 [11]

0x2631:002 (P400.02)

Run

Digital input 2 [12]

0x2631:004 (P400.04)

Reset fault

Not connected [0]

0x2838:001 (P203.01)

Start method

DC braking [1]

0x2860:001 (P201.01)

Frequency coimol: Default setpoint source

Frequency preset 1 [11]

0x2911:001 (P450.01)

Frequency setpoint presets: Preset 1

40 Hz

0x2B84:001 (P704.01)

Current

50 %

0x2B84:002 (P704.02)

Automatic hold time

10s

Input signals

Frequency setpoint selection 30 -

Trgger Function

gl 1) Emble e
CrE T I |

Output signals

Stotus signals

|
Stopactives  JEE |
[T | i

= (1)
Cutput frequency 3:”;_
oo |
il !
1

B0 Hz
30 Hz
A0 He

20 Hz-
10 Hz

OHz

"t

B0 Hz
30 Hz

OHz

=

*¢

i :

t

The status signals can be assigned to digital outputs.
4 Configuration of digital outputp 568

After the start command, the DC braking &tige. Only after the hold time
0x2B84:002 (P704.08ps elapsed, the motor is accelerated to the setpoint.

The motor is stopped with the stop method set(in2838:003 (P203.03)n the
example: Stop with standard ramp.

If the inverter is disabled, the motor coasts.
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11.4.2. Example 2: Automatic DC braking when the motor is stopped

In order that the DC braking is automatically active wHesmotor is stopped, the
corresponding operating thresholchust be set ix2B84:003 (P704.03)

w After a stop command, the motor is first decelerated as set. Only if the output
frequency falls below the set operating threshold, the inverter stops the deceleration
and activates DCrhaking.

w DC braking is carried out with the braking current sébB84:001 (P704.01gr the
hold time set iN0x2B84:002 (P704.02)

w The exact behaviour depends on the stop method sé€xip838:003 (P203.03)

Stop method = "Standard ramp [1]"

Parameter Name Setting for this example
0x2631:001 (P400.01) Enable inverter Digital input 1 [11]
0x2631:002 (P400.02) Run Digital input 2 [12]
0x2631:004 (P400.04) Reset fault Not connected [0]
0x2838:003 (P203.03) Stop method Standard ramp [1]
0x2860:001R201.01) Frequency control: Default setpoint source Frequency preset 1 [11]
0x2911:001 (P450.01) Frequency setpoint presets: Preset 1 40 Hz
0x2B84:001 (P704.01) Current 50 %
0x2B84:002 (P704.02) Automatic hold time 10s
0x2B84:003 (P704.03) Automatic operating threshold 15 Hz
Input signals 60 Hz
30 Hz—
A0 Hz
Frequency setpoint selection 30 Hz-
20 Hz—
10 Ha-
Trigger Function ke t
Digtatinpus 11121 Enable werter 3 € ]
N H "t
TSI | © -
Output signals 60 Hz
o] 0@
Cutput frequency - | / . / X \ X
2000 | ¥
1|:-|-E— z i “.‘- rf
Stotus signals aHe Tt
T | Lo,
| -
DCbraking sctrei671 ]

The status signals can be assigned to digital outputs.
4 Configuration of digital outputp 568

With the stop method "Standard ramp [1]", the motor is first decelerated normally
until the value falls below the operating threshold seDik2B84003 (P704.03)
The DC braking becomes active for the hold time séki#B84:002 (P704.02)

If the inverter is disabled, the motor coasts. (DC braking is only possible if the
inverter is enabled.)

If there is a newtart command within the hold time, the DC braking is cancelled.
The motor is accelerated to the setpoint again.
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Stop method = "Quick stop ramp [2]"

Same behaviour as with the stop method "Standard ramp ENtept that the motor is
decekrated with thequick stop ramp instead of the standard ramp.

Stop method = "Coasting [0]"

Parameter Name Setting for this example
0x2631:001 (P400.01) Enable inverter Digital input 1 [11]
0x2631:002 (P4D02) Run Digital input 2 [12]
0x2838:003 (P203.03) Stop method Coasting [0]
0x2860:001 (P201.01) Frequency control: Default setpoint source Frequency preset 1 [11]
0x2911:001 (P450.01) Frequency setpoint presets: Preset 1 40 Hz
0x2B84:001 (P704.01) Current 50 %
0x2B84:002 (P704.02) Automatic hold time 10s
0x2B84:003 (P704.03) Automatic operating threshold 15 Hz
Input signals sz
IIHI:|
A He
Frequency setpoint selection  som:
20 Hz:
10 Hz
Trigger Function e *t
Digientimpue 1111 ) Enabieiverter 3 @ L.,
gt mpue 20121 Jm | @ 2.
Output signals B0 Hz
30 Hz— =
10
A0 Hz
cutput frequency - |
oo ] ] i ]
o BE Ny i
Stotus signals o | | t
T I | L.,
Smpaenn Y - t
DCbrakingaciet6n1 ] ] 1 .

The status signals can be assigned to digital outputs.

4 Configuration of digital outputs 568

With the stop method "Coastinf@]", the motor first coasts for a specified time. This
"demagnetising time" serves to reduce the induced voltage.

The DC braking becomes active for the hold time séki#B84:002 (P704.02)

If the inverter is disabledhe motor coasts. (DC braking is only possible if the

inverter is enabled.)

If there is a new start command within the hold time, the DC braking is cancelled.
The motor is accelerated to the setpoint again.
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11.5. Brake energy management

When braking electcal motors, the kinetic energy of the drive train is fed back
regeneratively to the DC bus. This energy causeshbud®oltage boost. If the energy fed
back is too high, the inverter reports an error.

Several different strategies can serve to avoiddd€overvoltage:

w Use of a brake resistor

w Stopping the deceleration ramp function generator when the active voltage threshold
for the brake operation is exceeded

w Use of the "Inverter motor brake" function
w Combination of the above named options
w DGCbus connectia

Details

The voltage threshold for braking operation results on the basis of the rated mains voltage
set:

Rated mains voltage Voltage thresholds for braking operation
Braking operation on Braking operation off
230V DC 390 V DC 380 V
400V DC 725V DC 710V
480V DC 780 V DC 765V

The voltage threshold for braking operation can be reduced by 0 ... 100 V. The reduction
required must be set i0x2541:003 (P706.03However, the reduction must be made to
such an extenthat the reduced voltage threshold is still above the normal stationary DC
bus voltage.The active voltage threshold for the braking operation is displayed in
0x2541:002P706.02)
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