LOHER Ausgabe Oklobor 2010

Dynavert — Modbus TCP

Zu Dynavert wurde nun die Mdglichkeit geschaffen, mittels MODBUS TCP zu kommunizieren.

Das MODBUS -Protokoll ist ein weltweit verbreitetes Kommunikationsprotokoll, das auf einer Master/Slave- bzw.
Client/Server-Architektur basiert, welches allen Anwendern offen gelegt ist und von vielen Herstellern unterstitzt
wird. Es wurde flir die Kommunikation mit programmierbaren Logik-Controllern entwickelt.

Modbus hat sich als Standard in der Industrie etabliert. Darauf aufsetzend wurde fiir den Einsatz in modernen
Netzwerken MODBUS/TCP entwickelt. Dieses Protokoll ist heute ein offener Internet-Draft-Standard, der in die fur
Internet-Standardisierung zustandige Organisation eingebracht wurde. Durch diese Offenlegung kann jeder
Hersteller und Anwender dieses Protokoll implementieren.

Mittels Modbus kdnnen ein Master (z.B. ein PC) und mehrere Slaves (z. B. Mess- und Regelsysteme) verbunden
werden. Bei der Datenlibertragung werden drei verschiedene Betriebsarten unterschieden:

= MODBUS ASCII
= MODBUS RTU
= MODBUS TCP

Mit der steigenden Ausweitung der Ethernet- Kommunikation, sowohl im industriellen als auch im Bliro-Bereich,
erfahrt MODBUS/TCP eine zunehmend breiter werdende Anwendung in allen Branchen. Insbesondere heterogene
Systemlandschaften sind typische Einsatzfelder.

MODBUS RTU fiir konventionelle serielle Kommunikation ist bereits seit langem fiir Dynavert verflgbar, nun ist
MODBUS/TCP als weitere Kommunikationsméglichkeit geschaffen worden.

Anbei finden Sie ein Dokument, welches lhnen weitere Informationen zur entsprechenden Gerateplatine wie auch
Handhabung erldutert. Diese Platine ist auf Anfrage erhaltlich.
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Modbus communication board (Modbus TCP)

B

Grin leuchtend

Connection found

LED 2 "Module Status"

Aus

No supply voltage for the module

Griin blinkend (1 Hz)

No IP-address set by the configuration switches

Rot blinkend (1 Hz)

No valid MAC-address (internal error)

Rot blinkend (2 Hz)

Ethernet configuration could not be read from flash

Rot blinkend (4 Hz)

Internal error (fatal)

Rot

Already used IP-address found

LED 3 "Network Status”

blinkt n-mal

The amount of flashes of the LED equals the
Modbus-TCP connections

LED 4 "Activity"

Grin blinkend

Data transfer in progress (sendireceive)
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TCPIIP-settings with IMS-software:
Select "PARAMETER" > "P-INTERFACE" - "P-Profibus/Modbus"

> "P-Modbus TCP",
There the Parameters for IP-Address TCP/IP and Sub-Net TCPISN as well as
the Gateway TCP/GW can be selected.

TCPIIP-settings with Hardware (Dip-Switches):

To use the Hardware (Dip-Switches) you have to set the IP-Address to 0-0-0-0
(by use of the IMS-Software as described above).

In case the IP is set to 0-0-0 the following standards will be used by
completion with the setting of the Dip-Switches:

IP-Address: 192.168.0.X (X is the value of the Dip-Switch)

Gateway: 0.0.0.0

Subnet: 255.255.255.0

The Dip-Switches define the last Byte of the IP-Address (binary coded).
The IP-Address of the example on the left is 192.168.0.42
(out of 32+8+2)
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Control unit writes data to inverter (PCS) --> (VSD)

Variable Speed Drive (VSD) is always passive from Modbus communication point of view. VSD provides selected
internal values to registers via internal buffers. The Control unit has to read or write to the VDS “registers”

Modbus  VSD VSD
registers internal internal
(address) *4  buffers *3 values *2
PZD-OUT (from Control-Unit) 1024 | PZD 1 * dete » -> STW1
1025 | PZD 2 * > BUS-Setpoint 1
1026 | PZD 3 * > STW 2
C°u":irf - 1027 |PzD4a| = » | | BUS-Setpoint 2
(e.. 1028 | PZD 5 * > BUS-actual value
§CL§) 1029 | PZD 6 o _
1030 | PZD7 _
1031 |PZD8 | .- __ _
1032 | PZD 9 |-~ ~
1033 | PZD10

(*4) Modbus-Register

addresses from 1024 to
1033 are fixed set by the
VSD-System and could not
be changed or modified!
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(*) Each correlation between internal value of the VSD and the internal
PZD-buffer could be changed individual if needed (-> e.g. like with the
blue lines shown)

(*2) From the Host accessible Internal VFD-values are: STW 1, BUS-
Setpoint 1, STW 2, BUS-Setpoint 2, BUS-actual value. This values
could be arranged by use of the Inverter Management System (IMS)
to any of the PZD-buffers

(*3) Each VSD offers 10 PZD-buffers (registers) in both directions



Control unit reads data from inverter (PCS) <-- (VSD)

Variable Speed Drive (VSD) is always passive from Modbus communication point of view. VSD provides selected
internal values to registers via internal buffers. The Control unit has to read or write to the VDS “registers”

Modbus VSD VSD
registers  internal internal
(address) (*4)  buffers *3 values *2
0 [Pzp1]| <2 T BUS ZSW 1
PZD-IN (from Control-Unit) %
1 PZD 2 - % HZ actual value
*
2 PzZD 3 - I-motor
Control- 4 - *
unit 3 PZD X P-motor
(e.g. 4 PZD 5 - M-motor
PLC *
PCS) 5 PZD 6 - T - n-motor
*
6 PZD 7 - f-motor
*
7 |PzDg| = U-motor
eIzl
8 PZD9 (- % Reg-actual value
*
9 PZD10 - Haupt-Stg.
(*4) Modbus-Register (*) Each of the correlation between internal values of the VSD
addresses from 0 to 9 are and the internal buffer could be changed individual if needed (->
fixed set by the VSD- e.g. like with the blue lines shown)
system and could not be (*2) Other internal VFD-values could be chosen (selected) by
changed or modified! use of the Inverter Management System (IMS)

*3 Each VSD offers 10 PZD-buffers (registers) in both directions
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Setup of the VSD buffers with internal values — How does this work?
To better understand the setup of the internal buffers download the IMS-Software and install it.

You will work in “offline mode” and see directly, what is possible to do and what values are available in the system.
Don’t worry, the software is small and easy to operate and you will really better understand the system within

minutes!
-> Use this link for download:

http://support.automation.siemens.com/\WWW/llisapi.dll?func=cslib.csinfo&lang=en&siteid=csius&aktprim=0&extranet=standard&viewreg=W

W&objid=31994741&treeLang=en

-> The Link will show you this page, click on the download and install the software!

AN

Adresse |@ itkp ) fsupport aukomation, siemens . corng W llis api, dilFFunc=cslib. csinfofdang=enisitei d=csius&akkprimn=

bjid=3199474 1 &kree

tranet=standards

Lang=en

._ ‘ - __!
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LOHER

-> After Installation you get this icon to start IMS with: ﬁ
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Inverter Management Software.
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Setup of the VSD buffers with internal values — How does this work?

-> |[MS starts with a screen like this....
1 IMS Windows Yersion 11C0155/V20

File  Offline Functions  Online Funckions  Options  Window  Help

Inverter Mlanagement Software

-> |MS presents you the overview
of the various types of Dynavert

o DYMAVERT TOS ) .
VSD (Variable Speed Drives)

¢ DYMAVERT T7E/THE
o DYMAVERT 196
o DYMAVERT XL

R e A A

-> Select the Dynavert T05

-

—_— Rl [ M AVERT LO5/05
-9 DYNAVERT TOS
& 2705400002
& 2705400003
& 2705400004
& 2705400005

B EEkX

.-THE0T-560 ~11 __ -> As example:

o7
% g{;ggg;gfg/ Select the 690V
T -5R30-020 30kW compact drive
& 27.-05690-037 2TA-05690-030
= & 27.-05690-045
& 27.-05690-055
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Setup of the VSD buffers with internal values — How does this work?
-> You are now getting access to the parameters of the Dynavert T — Drive....

B 21..-05690-030

| Terminal blocks I Ozcilloaraph I

IE:-cpert "I Offline

+-JE} ACTUAL WALUES

Parameter name

wivase EEEEBE

value Lt

=85 PARSMETER \

B 21..-05690-030
Otfline |Terminal blocks | Oscilagiaph |

Expert VI Offline

JE ACTUAL WALLES

B-=
P-DRIVE DATA

o @3 PINTERFACE

o 88 P-SPEED DEFAULT

+ 88 PPROCESS CONTROL
- @) P-T-CONTROL

@ P-CURRENT CONTROL
@8 PYOLTAGE CONTROL
@) PHOIST /ROT GEAR
@) P+TORQUE RISE

88 PPULSE INPUT

-8 PMOTOR DATA

- PANVERTER DATA

[+- 88 PMONITORING

88 PANV. BEHVIOUR

- @8 PEXTRAS

-8 P-LOGIC ELEMENTS

+- @) P-OPERATION

-8 PMESSAGE-GEN MESS
-8 PMESSAGE-GEN COMP
-8 P-PARAMETER SWITCH
@3 P-DIGITAL OUTPUTS
[+-88) P-ANALOG OUTPUTS
[+-83) P-ANALOG INPUTS
@) P-TEXT ACT. VALUES
@) P-PROGRAMMABLE TEXT
[+ @2 PMESSAGES

[+ B8 PAWARNINGS

[+ @8 PFAILURES

@) P-SERVICE MODULE
@) P-CONTROL PARAMETER j

@3 PSTATUS DISPLAY

Parameter name

E
E
E
E

-5
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Bl 271..-05690-030

OfAire I Terminal I:qu:u:ksI Oszcillograp

-> This opens the overview of all available
parameters grouped in functional order

-> A click in the P-INTERFACE opens the
grouping for the communication bus

[Evpen ~| Dfﬂine/

Bivisle oEEE

w-JEL ACTUAL VALUES
-85 PARAMETER
@& P-DRIVE DAT

P-R5485
@I P-Profibuz/Modbus

Modbus Parameter Mapping for Dynavert T Drives

Farameter name

value unit
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Setup of the VSD buffers with internal values — How does this work?

-> Click to (_P-Profibus/Modbug to open the overview of the relevant parameter-groups for communication

" dD E 1 1 HbBY
'f" File Qffline functions \2oline Functions  Options  Window  Help

EECEDILEL I
Offline | Terminal I:qu:u:ksI Ds\:illngraphl

IE:-cpert "’I Dfﬂll‘ﬁ mlﬂ.lt-l%l.\l Ii.l.l.l

= @l P&RAMETER
----- -3 P-DRIVE DATA
B @ P-INTERFACE

Parameter name walue Lt

..... @) PRS485 [ 1Ms windows Version 11C0155/W21 - [ 2T.-76691-315]
E| IS~ -Frofibus M odbus ‘& File  Offline Functions  Online functions  Options  Window  Help
.88 P-Profi : m = & ——
& AT peRxe (@ =B 3t =mem @9 |
@l P-todbus TCP Oitfing | Terminal hlocksl Dxcillographl
D oo =]  Offine 2ix(w|slo] EEEE
& @' P-FZ0 OUT -Data = @' PaRAMETER = ||| Parameter name
& prrfnpae (M| O 5 PDRIVE DATA
PO -8 PANTERFACE

@) P-RS485
-> Click to C P-PZD OUT-Data ). =8 @1 P-Profibus/Madbus
S . @ P-Profibuz

opens the view 0 ecorrelation S~ = . -8 PMadbus RTU
of the internal values to the PZD- N % E g§$1u?TEE
N e - ree bit
buffers 8 PZ5W2 s bi
----- @ PFZ0 IMN-Data
-> Click to opens the new > B
click to
window with the correlation of the y

can modify which of the PZD-buffers

internal values to the PZD-buffers should contain the internal value (e.g. in this example the STW 1)
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Setup of the VSD buffers with internal values — How does this work?

-> Analog to the OUT-Data (out of the control-unit with direction to the VS is peed Drive) you can select
and arrange the In-Data (in to the control-unit from the VSD) by click to the

] 1Ms windows version 11C0155/W21  -[ 2T.-76691-315]
'“E File Qffline functions  Ooline Functions  Options  Window  Help

Ja@,g?{lerleEl?l%EmlM |

Offlire | T erminal I:-In:u::ksl Dscillngraphl
IE:-cpert "’I Offline |al|12|-§-|.\| . .I.l.l
Parameter name value Linit

E-@ PARAMETER N
----- @3 P-DRIVE DATA
B @ P-INTERFACE
----- M5 P-R5485
El @l P-Profibusdtodbus
@l P-Profibus
P-todbus RTU

)
-8 P-Modbus TCP
)

&

P-Z5w1 free bit
-8 P-Z5w?2 free bit
@) P-PZD OUT-Da

88 P-SPEED DEFALLT

A = el el i e datall

-> Click to the values, e.g.
connectable internal values

T-heatsnk max
T-diff. max
T-rectf. max

T-cabin. max

This value will be assigned to the interna uffer and therefore to a related A 53
Modbus-Register. This register can be read by the Host-System (Control-unit). User act

H. Bachmeier, R. Deragisch, B. Schnell (August 2010) Modbus Parameter Mapping for Dynavert T Drives



Control-unit to read data from the Drive...
To read motor current and motor speed

Motor current:
In the example the motor current is provided in PZD 3 (Modbus Register 2) and could be read from the control
system with function code 4 “read input register’ to Register address 2.

The scaling of e.g. the current value is depending on the power-size of the Inverter - e.g. 690V Drives with low
Power (7,5kW, 11kW, 15kW, 22kW, 30kW) have a resolution of 1 digit after the decimal point (###H #A) ->
resolution over the bus is 0,1A!

-> A value of e.g. 173 over the bus is equivalent 17,3 A

Motor speed (turnarounds):
Motor turnarounds rpm are in the example transferred to PZD 6 (Register 5) and could be read from the control

system with function code 4 “read input register’ to Register address 5.
The rounds per minute are always (in every size of the Dynavert drives)
integer on the bus and are not scaled. 150 on the bus is equivalent 150rpm,
3000 is equivalent 3000rpm.

L
2 &
All further details to the normalization of the parameters L= . :
and the “over the bus” available values could be found in liﬁ% = h
the “DYNAVERT T Instructions for Parameterizing” »

-> Look as well at the following pages in this instruction!

PDF
Q click to open

=} Instructions for Parameterizing
Adobe Acrobat

Document 4BS0550-004-en

DYNAVERT® T

Type range T05

LOHER

H. Bachmeier, R. Deragisch, B. Schnell (August 2010)



Control-unit to read data from the Drive...
Your way through the “DYNAVERT T Instructions for Parameterizing”

Beside of “motor speed” and “motor current” there are several other (internal) PZD-IN data of the Drive
available to be swapped to the PZD-buffers.

A complete listing you find in the “DYNAVERT T Instructions for Parameterizing”

Attached the extracts of the PZD-IN data and the Normalization of the Drive data.

Adobe Acrobat
Document

PZD-IN data (Page 44):

7 Annexes

7.1 Actual values for status, analog output, comparisen message and PROFIBUS

Explanations of tithes ¢
x In Smoocthing T

x in COMP
x in PZD-IN
Short designation 5

ind transferred via PROFIBL
OMMATY USS0 WIth Fronbus, &.0. 12 = IMeger wih I°4 Byre)
3ZTAT or unsigned T6: from 0 to B5535

Profibus for presentation in another number format
ation

3 4 c -
o = d E = = E |2
3 2x cewslc|2Egg I | Z. lByes
: §Es|z2alfs : | §| 5% [FyiB
3 58 i I ] ] o B g | & [§9&=
£ 5 3 =3 = 3
5] 28 o £ o £ a |<
< ul @ « =
n-Molor Motor spead 320 |x|x[x|x|12 Inseger 16 pim spaed 1| &7

Accuracy. £1% with SVC with
corriclly sel slip compensa-
tion

20, 1% at FOC of the nominal
mator spaad

Normalization of the Drive data (Page 54):

7.2 Inverter-type dependent data normalization

If the conversion index is -1, the actual value will have one decimal place, and so on.

Inverter type T-motor I-motor P-motor T-motor Adgt;ilfn(;:a%t;at

T-mot r/l I-limit T-mot r/l

Display unit Conversion Conversion Conversion

index index index BUS
T07-7,5/690 Nm -1 -2 -1
T07-11/690 Nm -1 -2 -1
T07-15/690 Nm -1 -1 -1
T07-22/690 Nm -1 -1 -1
T05-30/690 Nm -1 -1 -1

H. Bachmeier, R. Deragisch, B. Schnell (August 2010)



Control-unit to read data from the Drive...
To check the Drive status (generals)

To read the Status of the Drive the Host (Control-Unit) has to read Modbus-Register 0 (equals Drive-internal PZD 1,
which carries the Drive-Status-Value-Word BUS ZSW1).

The Host-System then has to evaluate the Drives-Status by checking the settings of the Bits in Register O.
Always: Do not evaluate “Bit by Bit” in the Drive — you might loose integrity of the information!
—> Save time and read the whole register then evaluate this data afterwards in the Host!

To get a clear understanding of the dependencies of (and between) the bits see the following recommended 3 Pages
of the “DYNAVERT T Instructions for Parameterizing”

Page 31 “BUS ZSW1 data”: 45 sStatus word BUS ZSW1

_— Bit Value | Meaning as per profile Meaning at the inverter
click to open O | feedyiorswichinaen Fleclronies provided with voltage and infialzed, no fault
0 Not ready for switching on Mains OFF
Page 31 1 Ready for operation Mo fault and no OFF1 given
"0 " Notready for operatien |
1 Mnaratinn ralaacad K fanlt na MEE1 and rtrl ralaaca-. nivan

Page 32 “BUS ZSW1 Bit-Pattern overview”: Bus ZSWH Bit-Pattern overwley

.
£ . 3 2
FOF = E a 5
. ) Bitvalue = 1 —> 2 - ? &
click to open 35 £ e 5 5
' : 3
fei—— =i = o|lo|= ®lz
Page 32 a8 2 HEIEIRIFIRIE
BUS ZSW1 Bit 15| Bit 14| Bit 13| Bit 12| Bit 11| Bit 10| Bit & it 6| Bit 5| Bit 4| Bit 3] Bit 2] Bit 1] Bit 0
A Mains OFF X X X X X [i] 1 0 0 0 1 1 0 [1] [i] 0 | X230 H
Switch interlock X X X X 0 1 0 0 1 1 1 0 0 0 0 | X270 H
B Switch interiock of OFF2 X X X % 1] 1 0 0 1 1 0 0 0 1] 0 | X260 H
“ . . » Switch interlock of OFF 3 X X X X 0 1 0 [1] 1 0 1 0 0 0 0 | X250 H
Page 6 “Drive Status diagram”: I —— B B R RN A BT
POF 2.2 Status diagram
a . ——
click to open _
Page 6 < N PN BCOEFHIK
T -1
(i) s e
P 7
I Mains Off I
(DH- womanecn
o =
v Y ‘
SRt (i 0.
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Control-unit to read data from the Drive...
To check the Drive status (Examples for “Drive in operation or not?”)

The Drive is internally structured as a “State Machine” -> see page 6 “Status diagram” and page 32 “BUS ZSW1”.

Main “Logical States” are:
G Failure, B Switch interlock, C Ready for switching on, D Ready f operation, E Operation released, F Operation

“G” - Drive Failure:
This is the most easy to evaluate Status, represented by Bit 3 of the BUS ZSW1 (= Modbus register 0).
Bit 3 = 1 indicates the Drive has detected an error!

I ——— | [ [ 0 [ oo [ o o]

“A” - Drive (Inverter) is unavailable:
Bit 0 indicates the Drive is in general available (Bit 0 = 0 -> Drive is not ready for switching on, e.g. Mains are off)
Bit 6 indicates the Drive is not interlocked (Bit 6 = 0 -> Drive is not interlocked)

_ 7\
| Mains OFF |x|x|x|x|x|{}|1|D|D[D]1|1|D|ﬂ|{}|ﬂu
~—~ ) ——

“F” Drive (Inverter) is running:
Bit 3 indicates the Drive has detected an error (Bit 3 = 0 -> No Error)
Bit 10 indicates the Drive is in operation (Bit 10 = 1 -> Drive-System is running, speed ON and controller released)

[l e
X ¥ % X ¥ [\ 1 | 0 | x
X % X X % 0 T

To consider: If the speed-set-point is 0 (zero), speed-output is as well 0
-> then the Drive is for certain “running” (and in operation)!

H. Bachmeier, R. Deragisch, B. Schnell (August 2010)



Control-unit to write data to the Drive...
To control the Drives operation -> start

Beside the already shown examples the state of the Drive needs to be known in the Control-Unit before the
Control-Unit can control (send commands to) the Drive. -> All possible states to find on the page 32 table.

For the Distributed-Control-System that means:
1. Evaluate constantly what state the drive actual is in (some already explained — others to follow)
2. Decide what action (command) the drive requires to change this state (see the state diagram on page 6)

“B” Switch interlock:
If Mains are switched on the Drive is powered up and change state from “A” (Mains Off) to “B” Switch interlock.
Normally the DCS will find the drive after switching on in this state, waiting for commands (if no Error occurred).

| | Switch interlock ix|x|>:|x|‘a|[l|‘|i|]|[1]1|1|[]|III|D|G|

Unlock (and operate) the drive:
To set preset conditions (for stepping further in the Drive-state-machine) the DCS has to write to Modbus register
1024 (to internal Drive-buffer PZD1 -> STW1) the value with the bit pattern as shown:

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
STW 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0
This sets in the STW1 the Bit 1 =1 (No OFF1) and the Bit 2 =1 (No OFF2).

This (pre-) setting allows the DCS to control the drive by Bit 0 only!
-> The DCS can now START and STOP the Drive with one Bit only!

Total functionality (content) of the STW1 -> see page 33:

4.6 Control Word STW1
. Bit Value |Meaning as per profile Meaning at the inverter
click to open gaspere ?
- 0 1 ON Mo OFF1
Page 33 e
0 OFF1 Braking along ramp
1 1 Operating status Mo OFF2
B ) R OFF2activated
a2 1 Maaratina otabae L R L TPl s

H. Bachmeier, R. Deragisch, B. Schnell (August 2010)



Control-unit to write data to the Drive...
To control the Drives operation -> start (continued)

“C” Ready for switching on:
After sending the STW1 to “unlock” the Drive-state changes from “B” to “C” Ready for switching on.

£\
| C | Ready for switching on | = | = | = | =] « o J+] o JoJolx]=«JoJo]Jokdi1]
N

“F” Operation:
Setting of Bit 0 = 1 of the STW1 forces the Drive to leave state “C” and switch directly to “F” Operation.
The DCS has to write to Modbus register 1024 the value with the bit pattern as shown (-> set Bit 0 = 1):

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
STW1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1

With this the Drive-state-machine founds all conditions fulfilled (Bit 0 = 1, Bit 3 = 1, Bit 6 = 1) and goes
immediately to “F” Operation.

If the setpoint is > 0 (more than 0) the Drive will accelerate the Motor according to the Drives Ramp setting.
If the Drive had not reached its setpoint value (with tolerance) Bit 8 will remain 0.
If the setpoint is reached Bit 8 will change to 1 as well.

If the setpoint is 0 the Drive will not accelerate the Motor -> no Motor speed, but Drive is operating (running)!
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Control-unit to write data to the Drive...
To control the Drives operation -> stop

“H” Off 1
Like explained is it possible to control the drive by one bit only
-> any change of the Bit 0 in the STW1 will change the state of the drive!
To stop the Drive the DCS has to write to Modbus register 1024 the value with the bit pattern as shown (-> set
Bit 0 = 0):

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

STW1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0

After setting Bit O of the STW 1 to 0, the drive falls to “H” Off 1.
The Drive decelerates with its settings of the ramp-down.
This action can be executed from state “F” as well as from “D” or “E” -> look it up in the state diagram!

Two ways to leave “Off 1”
* Until sped 0 is not reached, “Off 1” will be left if Bit O will be set to 1 again!
The drive will in this case jump directly to state “F” again, as Bit 6 (setpoint released, Speed on) remains still 1.
« “Off 17 will be left if the speed 0 (stand still) is reached — the Drive change to state “C” ready for switching on.
IGBTs of the Drive are locked and pulsing of the drive stopped.
Drive is waiting there until Bit O will be switched to 1 again for running the drive.

“Off 2” and “Off 3” of Control Word STW1

* In Control Word STW1 the Bit 1 “Off 2” and Bit 2 “Off 3” are designed for “fast” or “emergency” stop.

« If this Bits are used for a stop, the Drive remains afterwards in state “B” as conditions for stepping further are
not fulfilled (either Bit 1 = 0 or Bit 2 = 0)!

* The Bit-position (status) of “Off 2” and “Off 3” could be read back (out of the Drive) with evaluating the BUS
ZSW1 - there to look at the Bit 4 or Bit 5 (see page 32).

« “Off 2” or “Off 3” could be initiated (executed) by Bus-System or Digital inputs of the Drive.
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Control-unit to write data to the Drive...
To control the Drives operation -> start and stop
In case you indicate an error:

Evaluate in what status the Drive is by reading the ZSW1 with “read Modbus register 0”.
In case an error has happen, you find the Drive in operating status “Fault”.

BUS ZSW1 Bit 15| Bit 14| Bit 13| Bit 12| Bit 11| Bit 104Bit 9} Bit& |Bit 7| Bit 6] Bit 5| Bit 4] Bit 3] Bit 2 Bit 1| Bit 0
x x| ox b x ]l x 101 0 oo x)xpem0]0])]0

To start the drive now you have to “toggle” Bit # 7 by writing reqgister 1024 (to internal Drive-buffer PZD1
-> STW 1) with the Bit-pattern where Bit 7 is first set to “0” and afterwards to “1”.

FirstBit7=0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

STW1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1

Then Bit 7 to 1
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

STW1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Bit 7 again to 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

STW 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1

The Drive changes its state to “B”

" - 2 . 2 . " . " " . o . a . . - .
[ B Switch interiock Ix|x]>:|x|>.|n|1|D|:-|\l,]1|1l_ﬁ—|-:||n|u|
From there to start by setting Bit 0 to 0 -> Drive changes to “C” and then setting Bit 0 to 1 (-> see state diagram)
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Control-unit to write data to the Drive...
“t-offline” of the Drive?

Parameter “t-offline”:

+ With “t-offline” the Modbus-Module is monitoring communication with the host system (independent from the drive-electronic-board!)

» For Modbus TCP the “t-offline” is re-triggered with each write-command (Code: 5, 6, 15, 16, 22, 23)

* In case there is no communication during the specified time, the communication-module generates a signal to start the “Time-out” timer
* The reaction of the Drive after “Time-out” can be selected (parameterized) with IMS using the parameter Rct. Bus

* In case the Host system is only monitoring the Drive “t-offline” is not needed (or from importance)

Control- Drive-
unit Communication is good or not? Modbus- v ® electronic- g
(e.g. |« » module or ,| board E
PLC ‘\‘Natcr]dog @ Watchdog e:}
PCS) t-Ofﬂlne “Time'out”
& FEile  OFfine functions  Online functions  Options  Window  Help =1
| T e [T s o el B Ty T W - = Selection of “t-offline”

Oitline | Terminal blocksl Dsc:lllographl

IExpert 'l Offline

-85 PARAMETER ;[ Parameter name
@) PDRIVE DATA
=188 PINTERFACE

El=lEl=]

waluie U

=88 P-Profibus/Madbus
88 P-Profibus
@8 P-Modbus RTU -
= P-Madbus TCF'A—
-8 PZSW free bit
-85 PZSW?2 free bit
..88) P-PZD OUT-Data

-
| Setting “t-offline” to 0 (zero)?

1 Modbus TCP execution of...

| - physical evaluation of the Ethernet-Link-Status
| (= evaluation Cable connected or not!)

! -no evaluation of Modbus TCP telegrams
|

1

1

1

1

(-8 P-SPEED DEFAULT
-8 P-PROCESS CONTROL
@8 P-T-COMTROL

@8 P-CURREMT CONTROL
-8 PVOLTAGE CONTROL
@8 PHOIST /ROT GEAR
.88 P-TNRAIIF RISF LI

tt-Offline

I ] ] ’ ; Nis
-Offline [3478 std. 205 ¥ This parameter defines the maximum time, for which the .
el L PS ,72 Os | inverter haz to be addressed via 8 MODBUS interface. If I MOdbUS RTU .
. ’7 = the interval between the telegrams exceeds this period, the . .
R Lk 1| Timeout-time: will be starting. If the inverter does not receive a I -Nno eVaIUat|On Of ConneCtlon
max. 9999 = 1 telegram urtil Timeout-time has elapsed, the reaction wil 1 -no eVaIUation Of telegrams

fallow
I
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Control-unit to write data to the Drive...
“Time-out” of the Drive?

Parameter “Time-out”:

» The two independent timers "Time-out” and “t-offline” are working close together to coordinate the two in the communication involved
physical hardware-components of the Drives (= communication-module and the drive-electronic-board).

* The communication-module does not link “time-information” through to the drive-system! Instead of “time” the communication-module
serves the drive with a digital “good/not good” information (and saves with this pre-data-processing processor-capacity in the Drive)

* This “good/not good” information is generated by the “t-offline” timer, who is monitoring the communication-timing directly on the
communication-module.

* In case the communication-module changes its information to “not good” or if Bit10 (guide from master/AD) in the control word STW1 is
not set to 1 -> the “Time-out” timer (on the drive-electronic-board) will be started.

« After elapse of the "Time-out” time the parameterized Reaction in parameter “Rct.Bus” is executed.

2T..-B6691-315
Ciffline | Terminal qu:u:ksI Dscillugraphl

IE:-tpert "'I Offline

[+ ACTUAL WALUES -~

:Selection of “Rct. BUS”

Parameter name

Emerg. stop
OFF 2
Fault

-89 PARAMETER
@8 PDRIVE DATA,

I =

andfor at "AY-source" and by that is relevant for the guidance

Bit 10 of the STW1: 10 1

Leadership from AG

-------------------

0 No leadership

If Bit 10 = O then...

Control word and setpoint valid

Control word and setpoint frozen

» Changes of the control-bits and set-point-values will not be accepted by the drive!

e “Time-out” will start
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std. CTELOFF 4 Determination of the FI reaction if the PROFIBUS
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Backup...

Online functionality of IMS software

IMS Windows ¥ersion 11C0155/%21 - [onlineZ2T..-05690-022[3]1]1 = |EI|5|
& File  Offline Functions  Online functions  Options  Window  Help o =l |
J DERHYE | ® |8 | TS =80 29 | Inverter Management Software
Online| FI manitar Dscillagraphl
2 Act Waluez | value | Lnit I
f-miotor 149 Hz
T-matar £8 Hrm
i Reset | | Vemotar 207 y
Mo OFF 2 P-matar 0.4 et
o Emerg_ Stgp DC"‘\"D"S 951 'VI
Sef/al 150 Hz
Speed 14.9 Hz
OFF 2 . n-motar 4413 pm
Cor = |
7
Mo OFF 1 () warning Drives status:
) Setpaint reached All statements referring to the
Drive-state-machin n
Status (hex): 7537 e st e. achine Ca. oL
monitored if you are online
~Contral with the IMS software
I ContiBel. I Speed onh Reversing | Reset

—Operating source

BUS | o FC

(

Setpaint source

BUS 1 |

o 2 FC

3

—Setpoint default

Progr. Fet.

160 w2 oo

Function 1

0.0

I

I ”5||3I_IDI Function 2

Drive-states could be
changed by setting/changing
checkmarks M

Actual values of the drive are
visualized

[ver. 24126113

H. Bachmeier, R. Deragisch, B. Schnell (August 2010)

[r5za21485

|cu:ummunicatinn: ackiv v



Backup...
Online functionality of IMS software

Drives values:
Drives Values can be displayed online in the Window of the Modbus Parameters on the very right side

Setting of the IP-Adress and other Modbus parameters:
You find this in the Parameters for the Interface!

oot =

-]l ACTUAL VALUES
5 @8 PARAMETER

1 PDRIVE DATA
(= @ PINTERFACE
-8 P.RS4E5

-89 PZSW2 fiee bi
llg PFZD OUT-Data
P-PZD IN-Data

P-SPEED DEFAULT
PPAOCESS CONTROL
P-T-CONTROL
P-CURRENT CONTROL
PYOLTAGE CONTROL
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Backup...
Modbus TCP/IP-Settings with the Dip-Switches

TCP/IP-settings with IMS-software:
Select "PARAMETER" -> "P-INTERFACE" -> "P-Profibus/Modbus" -> "P-Modbus TCP".
There the Parameters for IP-Address TCP/IP and Sub-Net TCP/SN as well as the Gateway TCP/GW can be selected. |

I
I

TCP/IP-settings with Hardware (Dip-Switches): |
To use the Hardware (Dip-Switches) you have to set the IP-Address to 0-0-0-0 (by use of the IMS-Software as descrlped above).
In case the IP is set to 0-0-0-0 the following standards will be used by completion with the setting of the D|p-SW|tches
IP-Address: 192.168.0.X (X is the value of the Dip-Switch)
Gateway: 0.0.0.0
Subnet: 255.255.255.0

1

1

I

L}

o . _ 1234 BETD !

The Dip-Switches define the last Byte of the IP-Address (binary coded). ON '
The IP-Address of the example on the right is 192.168.0.42 .
:

1

el

(out of 32+8+2) (MSB) (LSB

_________ Ep@l FARAMETER + [ fraameter name valle uri
..... -5 P-DRIVE DATA '

_______ 9@ PANTERFACE

..... &5 P-RS455

_____ - Eb@; P-PrafibusModbus

@ P-Prafibuz

@8 P-Modbuz RTU

== - - -i- = - —ip=ts P-Maodbuz TCP

@8 PZ5Ww1 free bit

8 PZ5SW2 free bit

@8 PFZD OUT-Data

@8 P-PZD IN-Data

-85 P-SPEED DEFALLT

#-88 P-PROCESS COMTROL

+-88 P-T-CONTROL

-8 PCURRENT CONTROL

-8 PYOLTAGE CONTROL

-Offline
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Backup...
Modbus TCP/IP-Settings with the Dip-Switches

Component Function
Dip-Switches for configuration The Dip-Switches define the last Byte of the IP-Address

TCP!IP-settings with IMS-software:

‘Select "PARAMETER" > "P-INTERFACE" -> "P-ProfibusiModbus”
> "P-Modbus TCP".

There the Parameters for IP-Address TCPIIP and Sub-Net TCPISNaswellas- -|- - == - - - - - === == == — -
the Gateway TCPIGW can be selected.

TCP/IP-settings with Hardware (Dip-Switches):

To use the Hardware (Dip-Switches) you have to set the IP-Address to 0-0-0-0
(by use of the IMS-Software as described above).

In case the IP is setto O-O-D-O the following standards will be used by
completion with the setting of the Dip-Switches:

IP-Address: 192.168.0.X (X is the value of the Dip-Switch)

Gateway: 0.0.0.0

Subnet: 255.255.255.0

The Dip-Switches define the last Byte of the IP-Address (binary coded).
The IP-Address of the example on the left is 192.168.0.42
{out of 32+8+2)

¢S PARAMETER -
17 L@ P-DRIVE DATA
- 80 P-INTERFACE L

Farameter name vallie Linit

L0 |7 M8 PRS4ES
Rt _ =988 P-Profibus/Madbus
RSPl e {88 P-Profibus
AP 88 P-Modbus RTU
-2 eeeob -t - - »=> P-Modbus TCP

88 PZ5W1 free bit
88 PZSW? free bit
&8 P-PZD OUT-Data
88 P-PZD IN-Data
88 P-SPEED DEFALILT
+-@8 PPROCESS CONTROL
=88 P-T-CONTROL

-8 P-CURRENT CONTROL
@) PVOLTAGE CONTROL

--Offline
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