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1.

SAFETY

This manual contains clearly marked cautions and warnings that are intended for your personal
safety and to avoid any unintentional damage to the product or connected appliances.

Read the information included in cautions and warnings carefully.

The cautions and warnings are marked as follows:

Table 1. Warning signs

= DANGER! Dangerous voltage

= WARNING or CAUTION

Cal

= Caution! Hot surface

1.1

DANGER

The components of the power unit are live when the drive is connected to mains
potential. Coming into contact with this voltage is extremely dangerous and may
cause death or severe injury.

The motor terminals U, V, W and the brake resistor terminals are live when the
AC drive is connected to mains, even if the motor is not running.

After disconnecting the AC drive from the mains, wait until the indicators on the
keypad go out (if no keypad is attached, see the indicators on the cover). Wait 5
more minutes before doing any work on the connections of the drive. Do not open
the cover before this time has expired. After expiration of this time, use a
measuring equipment to absolutely ensure that no voltage is present. Always
ensure absence of voltage before starting any electrical work!

The control I/O-terminals are isolated from the mains potential. However, the
relay outputs and other 1/0-terminals may have a dangerous control voltage
present even when the AC drive is disconnected from mains.

Before connecting the AC drive to mains make sure that the front and cable
covers of the drive are closed.

> BB B PP

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

During a ramp stop (see the Application Manual), the motor is still generating
voltage to the drive. Therefore, do not touch the components of the AC drive
before the motor has completely stopped. Wait until the indicators on the keypad
go out (if no keypad is attached, see the indicators on the cover). Wait additional 5
minutes before starting any work on the drive.
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1.2 WARNINGS

The AC drive is meant for fixed installations only.

Do not perform any measurements when the AC drive is connected to the mains.

The earth leakage current of the AC drives exceeds 3.5mA AC. According to
standard EN61800-5-1, a reinforced protective ground connection must be
ensured. See Chapter 1.3.

If the AC drive is used as a part of a machine, the machine manufacturer is
responsible for providing the machine with a supply disconnecting device (EN
60204-1).

Only spare parts delivered by VACON® can be used.

At power-up, power break or fault reset the motor will start immediately if the
start signal is active, unless the pulse control for Start/Stop logic has been selected.
Furthermore, the 1/0 functionalities (including start inputs) may change if
parameters, applications or software are changed. Disconnect, therefore, the
motor if an unexpected start can cause danger.

The motor starts automatically after automatic fault reset if the auto restart
function is activated. See the Application Manual for more detailed information.

Prior to measurements on the motor or the motor cable, disconnect the motor
cable from the AC drive.

Do not touch the components on the circuit boards. Static voltage discharge may
damage the components.

Check that the EMC level of the AC drive corresponds to the requirements of your
supply network.

A
A
A\
A\
A\
A
A\
A\
A
A\

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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1.3 EARTHING AND EARTH FAULT PROTECTION

/\ CAUTION!

The AC drive must always be earthed with an earthing conductor connected to the earthing terminal
marked with @

The earth leakage current of the drive exceeds 3.5mA AC. According to EN61800-5-1, one or more
of the following conditions for the associated protective circuit must be satisfied:

al The protective conductor must have a cross-sectional area of at least 10 mm2 Cu or 16
mm2 Al, through its total run.

b) Where the protective conductor has a cross-sectional area of less than 10 mm2 Cu or 16
mm?2 Al, a second protective conductor of at least the same cross-sectional area must be
provided up to a point where the protective conductor has a cross-sectional area not less
than 10 mm2 Cu or 16 mm2 Al.

c] Automatic disconnection of the supply in case of loss of continuity of the protective
conductor.

The cross-sectional area of every protective earthing conductor which does not form part of the
supply cable or cable enclosure must, in any case, be not less than:

- 2.5mm?if mechanical protection is provided or
- 4mm?if mechanical protection is not provided.

The earth fault protection inside the AC drive protects only the drive itself against earth faults in the
motor or the motor cable. It is not intended for personal safety.

Due to the high capacitive currents present in the AC drive, fault current protective switches may
not function properly.

Do not perform any voltage withstand tests on any part of the AC drive. There is
a certain procedure according to which the tests must be performed. Ignoring
this procedure can cause damage to the product.

NOTE! You can download the English and French product manuals with applicable safety,
warning and caution information from
http://drives.danfoss.com/knowledge-center/technical-documentation/.

REMARQUE Vous pouvez télécharger les versions anglaise et francaise des manuels produit
contenant U'ensemble des informations de sécurité, avertissements et mises en garde
applicables sur le site http://drives.danfoss.com/knowledge-center/technical-documentation/

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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2. PROFINET IO - GENERAL INFO

PROFINET 10 defines the communication with decentrally connected peripheral devices.

It defines the entire data exchange between |0-controllers (devices with "master functionality”) and
the 10-devices (devices with “slave functionality”), as well as parameter setting and diagnosis.
PROFINET 10 is designed for the fast data exchange between Ethernet-based field devices and
follows the provider-consumer model.

2.1 PROFINET IO PrOTOCOL

Table 2.

Interface 100BaseTX, IEEE 802.3 compatible
Data transfer method |Ethernet half/full -duplex

Data transfer speed | 10/100 MBit/s, autosensing

Connections and

.. Protocol PROFINET 10
communications
Connector Shielded RJ45 connector
Cable type CAT5e STP
Default IP Selectable: Fixed or DHCP

Table 3. Abbreviations and their explanations

Abbreviation ‘ Explanation

STW1 Steuerwort 1 (German for control word 1)
ZSW1 Zustandwort 1 (German for status word 1)
PDO Process data out
PDI Process data in

PNU Parameter number

NSOLL Sollwert (German for reference value)
NIST Istwert (German for actual value)

2.2 CONNECTIONS AND WIRING

The VACON®100 supports 10/100Mb speeds in both Full- and Half-duplex modes. However, real-
time process control requires the Full-duplex mode and the 100-megabit speed. Drives must be
connected to the Ethernet network with a Shielded Twisted Pair (STP) CAT-5e cable (or better]). Use
only industrial standard components in the network and avoid complex structures to minimize the
length of response time and the amount of incorrect dispatches.

2.3 ACD (ADDRESS CONFLICT DETECTION) IN ETHERNET NETWORKS.
The VACON®100 implements ACD algorithm (IETF RFC 5227).

The ACD algorithm tries to actively detect if the IP address configured to this device is been used by
another device in the same network. To accomplish this, ACD sends four ARP request packets when
the device's Ethernetinterface goes up or when its IP address changes. ACD prevents the use of the
Ethernetinterface until the ARP probing finishes. This delays the startup of fieldbus protocols about
one second.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/




PROFINET IO - GENERAL INFO VACON ® 7

During the delay or after it, the ACD passively checks incoming ARP messages for use of the de-
vice's IP address. If another device with the same IP address is detected, the ACD will try to defend
its IP address with a single ARP message. If the other device with the same |IP address also supports
ACD, it should stop using the address. If not, the ACD will close the Ethernet connection and indicate
the situation with an Alarm. This is done according the "DefendWithPolicyB".

Acknowledging of the Alarm is not possible if the problem is active. ACD opens Ethernet connection
if the other device with the same IP address disappears from the network. Alarm can be acknowl-
edged after this. Other policies are not supported. If the fieldbus protocol has been active, a fieldbus
fault may be activated (depends on the fieldbus and drive application configuration).

If IP settings are setvia Profinet |0 DCP messages, then ACD will be disabled until drive is restarted.
This is done because some PLCs expect to be able to connect to drive immediately after setting IP
settings. ACD causes a few second delay before that is possible. After connecting failure, the PLC
usually waits twenty seconds or more before trying again. This then means that getting successful
connection takes more than twenty seconds and will cause unnecessary delay for process control.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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3. PROFINET IO INSTALLATION

3.1 INSTALLATION IN VACON® 100

1 Open the cover of the AC drive.

The relay outputs and other I/0-terminals may have a dangerous control voltage
present even when the AC drive is disconnected from mains.

9174.emf

Figure 1.

2 Locate the components that you will need on the AC drive to connect and run the
Ethernet cables.

Be sure not to plug the Ethernet cable to the terminal under the keypad! This can
harm your personal computer.

3 Connect the Ethernet cable to its terminal and run the cable through the conduit
as shown in Figure 2.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Ethernet
cable

D

9316.emf

Figure 2.

Protection class IP21: Cut free the opening on the AC drive cover for the
Ethernet cable.

Protection class IP54: Cut the rubber grommets open to slide the cables
through. If the grommets fold in while you are inserting the cable, draw the cable
back a bit to straighten the grommets up. Do not cut the grommet openings

4 wider than what is necessary for the cables you are using.

NOTE! To meet the requirements of the enclosure class IP54, the connection
between the grommet and the cable must be tight. Therefore, lead the first bit of
the cable out of the grommet straight before letting it bend. If this is not
possible, the tightness of the connection must be ensured with insulation tape or a
cable tie.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Figure 3. Leading the cables. Left: IP21, right: 1P54.

Put the coverof the AC drive back.
5 NOTE! When you are planning the cable runs, remember to keep the distance
between the Ethernet cable and the motor cable at a minimum of 30 cm.

Ethernet
cable

Figure 4.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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3.2 INSTALLATION IN VACON® 100 X
The AC drive can be connected to fieldbus either through RS485 or Ethernet. The connection for
Ethernet is left to the control terminals.

Ethernet _—
connection

11752_uk
Figure 5.
3.2.1 PREPARE FOR USE THROUGH ETHERNET
1 Connect the Ethernet cable (see specification in ] to its terminal and run the cable
through the conduit plate.
Remount the powerhead.
2 NOTE: When planning the cable runs, remember to keep the distance between
the Ethernet cable and the motor cable at a minimum of 30 cm.

For more detailed information, see the user’s manual of the fieldbus you are using.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4. FIELDBUS PARAMETERIZATION

The following chapter describes briefly how to parameterise the AC drive in order for the motor to
be controllable via fieldbus. These instructions are written for basic applications. For more infor-
mation, consult the application-specific manual.

In order for the AC drive to accept commands from the fieldbus network, the control place of the AC
drive has to be set to fieldbus. The default value of the parameter "Control Place” is usually I/0.
Note that if the control unit firmware is updated, the default settings are restored. In addition, some
applications may have the remote speed reference selection set by default to other than fieldbus.
In these cases, the speed reference selection must be set to fieldbus, in order for the speed refer-
ence to be controlled via fieldbus.

NOTE! The motor control mode should be selected to support the used process and profile.

The navigation path to the fieldbus parameters may differ from application to application. The ex-
emplary paths below apply to the VACON® 100 AC drive.

Basic information on how to use the control keypad you will find in the VACON® 100 INDUSTRIAL
Application Manual.

4.1 FIELDBUS CONTROL AND BASIC REFERENCE SELECTION

The following tables list some of the parameters related to fieldbus control in case of VACON® ap-
plications for the VACON® 100 Family AC drives. See the application specific manuals for more de-
tailed information.

Parameters can be read and written by using the drive panel, PC Tool or fieldbus protocol. See
chapter 5.4.8 for reading and writing application parameters over PROFINET I0. Notice that some
of connections parameters for fieldbus may need to be set (depending on your configuration) via
panel or PC tool, before you can connect over fieldbus and write application parameters.

Table 4. Parametrization for Vacon® 100 (standard application)

Parameter name ID Value Default Panel Tree

0 = Frequency

Control mode 600 1 =Speed 0 P3.1.2.1
2 =Torque

Remote control place 172 1 = Fieldbus CTRL 0 P3.21

Local / remote 211 0 = Remote 0 P3.2.2

Fieldbus ref. sel. 122 3 = Fieldbus 0 P 3.3.1.10

4.1.1 TORQUE CONTROL PARAMETRIZATION

Some extra parametrisation has to be made in order to control the frequency control with torque
control. The following instructions are for the VACON®100, see the application specific manual for
more detailed information.

e Motor control mode (ID 600) should be configured to “Torque control” (2).

To configure the drive to use correct torque reference, select the parameter "Torque Reference Se-
lection” to ProcessDataln1 (9). This can be done with: PC-tool or panelin paneltree: P 3.3.2.1, D 64.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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PROFINET IO PARAMETERS AND MONITORING VALUES

The integrated PROFINET 10 protocolin the VACON® 100 drive must be selected when ordering the
drive. If the drive is not equipped with the integrated PROFINET IO protocol, the PROFINET IO
menus do not appear, and the protocol cannot be used.

Settings for PROFINET 10 can be found under "I/0 and Hardware / Ethernet / PROFINET I0". PRO-
FINET IO has two menus, one for parameters and one for monitoring. If the protocol is disabled, the
monitoring menu is not shown on the panel.

4.2

Table 5. PROFINET parameters

Code

Parameter

Min

Max

Unit

Default

Description

P5.9.5.1.1

Protocol in use

0 = Dis-
abled

1=
Enabled

0 = Dis-
abled

2434

0=Notinuse

1= PROFINET enabled.
The parameter is locked
for editing when the
drive is in RUN state.

P5.9.5.1.2

Communication
time-out

65535

10

2435

0 =The time-out is
defined by Master.
(= Watchdog time).

P5.9.5.1.3

Name Of Station

240

chars

Drive spe-
cific

2597

Visible only in VACON®
Live. See Chapter 4.2.1.

Table 6. PROFINET monitoring values

Code

Parameter

Min

Max

Unit

Default

Description

P5.9.5.2.1

Name of station

2436

A value used to uniquely
identify the device on the
network.

This monitoring value is
normally not visible but
appears when a
PROFINET IO connection
is established.

P5.9.5.2.2

Fieldbus protocol
status

2437

1 = Initializing (only
before first connection)
2 = Stopped

3 = Operational

4 = Faulted

P5.9.5.2.3

Communication
status

999

2438

0-99 Number of
messages with errors.
0-999 Number of
messages without
communication errors.

P5.9.5.2.4

Setpoint telegram

2439

Telegram used in the
setpoint direction.

1 = Vendor-specific 1
2 =Vendor-specific 2
3 =Vendor-specific 3
4 =Vendor-specific 4

P5.9.56.2.5

Actual value
telegram

2440

Telegram used in the
actual value direction.
1 = Vendor-specific 1
2 =Vendor-specific 2
3 =Vendor-specific 3
4 =Vendor-specific 4

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 6. PROFINET monitoring values

Code Parameter Min Max Unit Default ID Description

The number of additional

Number of process process data fields

P5.9.5.2.6 data 0 8 - 0 2441 celected for
communication.
The latest control word
FEFEFFEE (vendor-specific format)

P5.9.5.2.7 | Drive control word 0 h hex 0 2442 | received from the drive
application. (Can be used
for debugging purposes.)

The latest status word
(vendor-specific format)

P5.9.5.2.8 | Drive status word 0 FFFFhFFFF hex 0 2443 | received from the drive
application. (Can be used
for debugging purposes.)

The number of
connection timeouts that
have occurred in the
PROFINET 10 protocol.

The number of
P5.9.5.2.10 | Parameter access 0 99999 - 0 2445 | parameter accesses
received by the device.

P5.9.5.29 | Connectiontime- 0 65535, ; 0 o
outs

STW1 sent by master.
P5.9.5.2.11 | Profile controlword | 0 | T TTEEE | oy 0 2595 | Not updated when
h vendor specific control

word is used.

ZSW1 sent to master.
P5.9.52.12 | Profile statusword | 0 | PR pey 0 2596 |Notupdated when
h vendor specific control

word is used.

4.2.1 NAME OF STATION

The Profinet 10 "Name of Station” parameter can be set via VACON® Live. Other possibility is to set
this name by writing it via Ethernet with the DCP protocol. The name is empty if no name is set, or
if name is set as "temporary” by network device.

4.2.2 COMMUNICATION TIMEOUT

The Communication timeout defines how much time can pass from the last received message from
the Master Device before a fieldbus fault is generated. This value is considered as an additional
timeout which works on top of the timeout mechanism of the PROFINET 10 protocol. When a con-
nection loss is noticed, fault activation is started. If communication timeout value is zero, the fault
is activated immediately, otherwise the fault activates after a specified time. If the connection is re-
opened before the specified time has elapsed, no fault is created.

See Chapter 5.5.

4.3 ETHERNET COMMON SETTINGS

Usually in PROFINET |0 network the PLC will set IP settings of the drive automatically when it tries
to connecttoit. User only needs to set Profinet 10 “Name Of Station™ value which will used to identify
the drive in PLC program.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 7. Common Ethernet Settings

Panel Tree Parameter Range Default Description
IP address Fixed (1],
P5.9.1.1 mode DHCP(2) DHCP (2) 2482 |IP Mode
) ) When disabled drive does not
P5.9.1.2 Duphcat.e IP Disabled (0}, enabled 2569 |check for or react to address
Detection Enabled (1) A .
conflict situation.
P5.9.1.3.1 IP address 1.0.0.0- 192.168.0.10 | 2529 |Fixed IP address
T 223.255.255.255 ’ e
P5.9.1.3.2 | Subnet mask 0.0.0.0- 255.255.0.0 | 2530 |Fixed Subnet mask
T 255.255.255.255 ’ o
Default gate- 0.0.0.0- :
P5.9.1.3.3 way 055 955 255 255 192.168.0.1 | 2531 |Fixed default gateway
Active [P Shows current active IP
P5.9.1.4 address - - 2483 |address. It is same as fixed
value if IP mode is "Fixed".
Acti bnet Shows current active subnet
P5.9.1.5 ctive subne - - 2484 | mask. It is same as fixed value
mask . N "
if IP mode is "Fixed".
Active default Shows current active default
P5.9.1.6 atewa - - 2485 | gateway. It is same as fixed
9 y value if IP mode is "Fixed".
P5.9.1.7 | MAC address - - 2486 |Drive MAC address
4.3.1 IP ADDRESS MODE

The IP mode determines how the drive IP settings are set. If a DHCP server is selected, then the
drive will try to retrieve its IP settings from the DHCP server connected to the local network. If the
drive is unable to retrieve its IP settings, it will set a link-local address as the current IP address
after about one minute (for example 169.x.x.xJ.

If "Fixed IP" is set as IP mode, the settings from submenu "Fixed IP settings” are used.

In PROFINET network IP settings are usually set by the PLC via DCP protocol during connection
process. When this is happens, IP mode is set to fixed and given settings are stored to "Fixed IP set-
tings”.

4.3.2 AcCTIVE IP ADDRESS, SUBNET MASK AND DEFAULT GATEWAY

This value cannot be changed. If IP mode is "fixed" then it will display same value as in Fixed IP ad-
dress. If mode is "DHCP", the value is 0.0.0.0 when DHCP is retrieving IP settings or 169.x.x.x if it
could not retrieve an address. Otherwise it shows currently active IP address.

Exception to above is that if IP settings were set from PLC via DCP protocol and PLC set the settings
with flag “temporary”, then IP settings are reset during drive startup to "0.0.0.0" and IP mode is still
“Fixed".

4.3.3 MAC ADDRESS

The MAC address of the control board. MAC address (Media Access Control] is a unique address
given to each network host. It is not editable.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/




VACON ® 16 PROFINET IO PROTOCOL

5. PROFINET IO PROTOCOL

PROFINET is the Ethernet-based automation standard of PROFIBUS International for the imple-
mentation of an integrated and consistent automation solution based on Industrial Ethernet. PRO-
FINET supports the integration of simple distributed field devices and time-critical applications in
(switched) Ethernet communication, as well as the integration of component-based distributed au-
tomation systems for vertical and horizontal integration of networks.

The VACON® 100 AC drive implements PROFINET 10 version 2.3 with conformance class B and the
netload class I, making it suitable for use in larger automation systems.

5.1 PROFIDRIVE 4.1 PROFILE

To provide interoperability between devices from different manufacturers, a "standard” must be
defined so that:

e The devices behave in the same way.

e They produce and/or consume the same basic set of I/0 data.

e They contain the same basic set of configurable attributes.
The formal definition of this information is known as a device profile.

5.2 PROFIDRIVE 4.1 STATE MACHINE
STW1 (Control Word) and ZSW1 (Status Word) follow the state machine presented below:

General state diagram

I
Power ON Standstill detected

OR
. o AT Coast Stop Disble operation
S1: Switching On Inhibited SWTI bitl=False STW1 bit3=False
ZSW1 bit 6 = True; 0,1,2 = False
o000
OFF ‘ Coast Stop . f - |
AND No Coast Stop OR Quick Stop® S5: Switching Off ick st
AND No Quick Stop AND No Quick Stop o Quick stop
STW1 bitO=False STW1 bitl=False ZSW1 bit0,1 =True
AND bit1=True AND bit2=True OR bit2=False bit 2,6=False
[
Coast stop S2: Ready For Switching On ) i
OR Quick stop  [ZSW1 bit 0 = True; 1,2,6 = False Standstill detected Quick stop
STW1 biti=False |_¥ OR STW1 bit2=False
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Figure 6. General state diagram

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/




PROFINET IO PROTOCOL VACON ® 17

5.3 PROFINET IO PROCESS COMMUNICATION

The PROFIdrive profile specifies telegrams used for process communication. The VACON® 100 AC
drive supports four types of different telegrams with and without extra process data items. These
telegrams contain either PROFIdrive or VACON® specific signals or a combination of both.

The following chapters describe the different types of telegrams and the signals that form them.

5.3.1 TELEGRAM TYPES

The telegrams defined in the chapters below use different combinations of control and reference
values. Control and status word can be either VACON® specific or defined in PROFIDrive standard.
Speed reference and actual values can use different scaling.

Please check details of telegrams before taking them in use.

5.3.1.1 Standard Telegram 1 and variants

Standard Telegram 1 types are used, when a standard VACON® application is used and PROFIdrive
functionality is required. These telegrams (table below) use PROFIdrive-defined control word,
status word, speed setpoint value and speed actual value. When using these telegrams, the process
data fields are communicated as 16-bit values. STW1 will force edge sensitive run control.

Table 8. Standard Telegram 1 and variants

Telegram No. Telegram Abbreviation
1 Standard Telegram 1 ST1
102 Standard Telegram 1 + 1 Process Data ST1+1PD
103 Standard Telegram 1 + 2 Process Data ST1+2PD
104 Standard Telegram 1 + 3 Process Data ST1+3PD
100 Standard Telegram 1 + 4 Process Data ST1+4PD
105 Standard Telegram 1 + 5 Process Data ST1+5PD
106 Standard Telegram 1 + 6 Process Data ST1+6PD
107 Standard Telegram 1 + 7 Process Data ST1+7PD
101 Standard Telegram 1 + 8 Process Data ST1+8PD

Table 9. Standard Telegram 1 setpoint and actual data

Bytes Setpoint Actual value
1...2 STW1 5.3.2.1 ZSW1 5.3.2.2
3.4 NSOLL_A 5.3.2.3 NIST_A 5.3.2.4
5.6 PDI1 PDO1
7...8 PDI2 PDO2
5.3.2.11 5.3.2.11
19...20 PDI8 PDO8
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5.3.1.2 VACON®-specific Telegram 1 and its variants

These telegrams (table below] use VACON® defined control word, status word, speed setpoint value
and speed actual value to directly access the AC drive application. When using these telegrams, the
process data fields are communicated as 16-bit values.

Table 10. Vendor telegram 1 and variants

Telegram No. Telegram Abbreviation

108 Vendor Telegram 1 Vendor 1
109 Vendor Telegram 1 + 1 Process Data Vendor 1+ 1PD
110 Vendor Telegram 1 + 2 Process Data Vendor 1+ 2 PD
111 Vendor Telegram 1 + 3 Process Data Vendor 1+ 3 PD
112 Vendor Telegram 1 + 4 Process Data Vendor 1+ 4 PD
113 Vendor Telegram 1 + 5 Process Data Vendor 1 +5PD
114 Vendor Telegram 1 + 6 Process Data Vendor 1+ 6 PD
115 Vendor Telegram 1 + 7 Process Data Vendor 1+ 7 PD
116 Vendor Telegram 1 + 8 Process Data Vendor 1+ 8 PD
Table 11. Vendor telegram 1 setpoint and actual data
Bytes Setpoint Actual value
1..2 FB FIXED CW 5.3.2.5 FB FIXED SW 5.3.2.6
3..4 FB SPEED REF 5.3.2.9 FB SPEED ACT 5.3.2.10
5..6 PDI1 PDO1
7.8 PDI2 PDO2
5.3.2.11 5.3.2.11
19...20 PDI8 PDO8
5.3.1.3 VACON®-specific Telegram 2 and its variants

These telegrams (table below] use VACON® defined control word, status word, speed setpoint value
and speed actual value to directly access the AC drive application. The difference to vendor telegram
1 types are the added general control and status words.

Table 12. Vendor telegram 2 and variants

Telegram No. Telegram Abbreviation

117 Vendor Telegram 2 Vendor 2

118 Vendor Telegram 2 + 1 Process Data Vendor 2+ 1PD
119 Vendor Telegram 2 + 2 Process Data Vendor 2+ 2 PD
120 Vendor Telegram 2 + 3 Process Data Vendor 2+ 3 PD
121 Vendor Telegram 2 + 4 Process Data Vendor 2 + 4 PD
122 Vendor Telegram 2 + 5 Process Data Vendor 2 +5PD
123 Vendor Telegram 2 + 6 Process Data Vendor 2+ 6 PD
124 Vendor Telegram 2 + 7 Process Data Vendor 2 + 7 PD
125 Vendor Telegram 2 + 8 Process Data Vendor 2 + 8 PD
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Table 13. Vendor telegram 2 setpoint and actual data

Bytes Setpoint Actual value
1...2 FB FIXED CW 5.3.2.5 FB FIXED SW 5.3.2.6
3..4 FB GENERAL CW 5.3.2.7 FB GENERAL SW 5.3.2.8
5..6 FB SPEED REF 5.3.2.9 FB SPEED ACT 5.3.2.10
7...10 PDI1 PDO1
11..14 PDI2 PDO2
5.3.2.11 5.3.2.11
35...38 PDI8 PDO8

5.3.1.4 VACON®-specific Telegram 3 and its variants

These telegrams (table below) use PROFIdrive-defined control word, status word, speed setpoint
value and thus the ProfiDrive state machine, with VACON® general control and status words for
added functionality. STW1 will force edge sensitive run control.

Table 14. Vendor telegram 3 and variants

Telegram No. Telegram Abbreviation

126 Vendor Telegram 3 Vendor 3

127 Vendor Telegram 3 + 1 Process Data Vendor 3+ 1PD
128 Vendor Telegram 3 + 2 Process Data Vendor 3+ 2 PD
129 Vendor Telegram 3 + 3 Process Data Vendor 3+ 3 PD
130 Vendor Telegram 3 + 4 Process Data Vendor 3 + 4 PD
131 Vendor Telegram 3 + 5 Process Data Vendor 3+5PD
132 Vendor Telegram 3 + 6 Process Data Vendor 3 + 6 PD
133 Vendor Telegram 3 + 7 Process Data Vendor 3+ 7 PD
134 Vendor Telegram 3 + 8 Process Data Vendor 3+ 8 PD

Table 15. Vendor telegram 3 setpoint and actual data

Bytes Setpoint Actual value
1...2 STW1 5.3.2.1 ZSW1 5.3.2.2
3.4 FB GENERAL CW 5.3.2.7 FB GENERAL SW 5.3.2.8
5.6 NSOLL_A 5.3.2.3 NIST_A 5.3.2.4
7...10 PDI1 PDO1
11..14 PDI2 PDO2
5.3.2.11 5.3.2.11
35...38 PDI8 PDO8
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5.3.1.5 VACON®-specific Telegram 4 and its variants

Use these telegram types (table below) as a replacement for the OPT-CP option board, when using
“Bypass mode".

Table 16. Vendor telegram 4 and variants

Telegram No. Abbreviation

135 Vendor Telegram 4 Vendor 4
Vendor 4 + 4 PD
Vendor 4 + 8 PD

Telegram

136 Vendor Telegram 4 + 4 Process Data

137 Vendor Telegram 4 + 8 Process Data

Table 17. Vendor telegram 4 setpoint and actual data

Bytes Setpoint Actual value
1...2 FB FIXED CW 5.3.2.5 FB GENERAL SW 5.3.2.8
3.4 FB SPEED REF 5.3.2.9 FB SPEED ACT 5.3.2.10
5.6 PDI1 PDO1
7..8 PDI2 PDO2
5.3.2.11 5.3.2.11
19...20 PDI8 PDO8
5.3.2 TELEGRAM BUILDING BLOCKS

5.3.2.1 PROFIdrive Control Word 1 (STW1)

The following table lists the assignments of bits in the control word 1.

Table 18. Overview of the assignments of bits of the control word 1

Significance

Bit value is 1

Bit valueis 0

0 ON OFF
1 No Coast Stop (no OFF2 ) Coast Stop (OFF2)
2 No Quick Stop (no OFF3) Quick Stop (OFF3)
3 Enable Operation Disable Operation
4 Enable Ramp Generator Reset Ramp Generator
5 Unfreeze Ramp Generator Freeze Ramp Generator
6 Enable Setpoint Disable Set Point
7 Fault Acknowledge (0 -> 1)
8 Not used
9 Not used
10* Control by PLC No control by PLC
11 Device-specific Device-specific
12-15 Device-specific Device-specific

*Bits in a control word do not have any effect unless bit 10 is enabled.
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Bit 0: Switching ON / OFF

This bit is used in combination with other bits to enable operation of the drive. When this bit is set
to 0 during operation, the drive performs a ramp stop.

Bit 1: Coast stop command

This bit is used to request a coast stop to be executed. When it is set to 0 during operation, the drive
performs a coast stop.

Bit 2: Quick stop command

This bit is used to request a quick stop to be executed. When it is set to 0 during operation, the drive
quickly ramps down to zero speed and stops.

Bit 3: Enabling of operation

This bit is used in combination with other bits to enable operation of the drive. When it is set to 0
during operation, the drive performs a coast stop.

Bit 4: Enabling of ramp generator

This bit is used in combination with other bits to enable operation of the drive. When it is set to 0
during operation, the drive quickly decelerates to zero speed.

Bit 5: Freezing of ramp generator

This bit can be used to freeze the setpoint value used by the drive. The value is frozen if this bit is
set to 0. If the bitis 1, the setpoint value provided by the master is continuously updated.

Bit 6: Enabling of setpoint value

This bit can be used to disable the fieldbus setpoint value. If this bit is set to 0, the option board
ignores the setpoint value by the master and instead uses a setpoint value of 0. During operation, if
this bit is set to 0, the drive decelerates to a standstill.

Bit 7: Fault acknowledge

This bit is used to acknowledge faults in the drive. When a rising edge (0 -> 1) is seen in this bit by
the option board, it requests the drive to acknowledge present faults. The functionality of this bit is
rising-edge sensitive only.

Bit 10: Control by PLC

This bit is used by the master to indicate that itis in control of the slave and that the commands sent
via fieldbus are valid.

During operation, this bit must be 1. If the drive is not operating and this bit is 0, the drive cannot be
started.

If the drive is operating, and this bit becomes 0, the option board freezes the process data provided
to the drive, and sets its state to FAULT. The drive reaction to this fieldbus fault depends on the drive
parameterization.
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5.3.2.2 PROFIdrive Status Word 1 (ZSW1)

The table below lists the assignments of the status word 1.

Table 19. Overview of the assignments of bits of the status word 1

Significance

Bit value is 1

Bit value is 0

0 Ready to Switch On Not Ready To Switch On

1 Ready To Operate Not Ready To Operate

9 Operation EnablF;a;jirE?]rive follows set- Operation Disabled

3 Fault Present No Fault

4 Coast Stop Not Activated (No OFF2] Coast Stop Activated (OFF2)
5 Quick Stop Not Activated (No OFF3) Quick Stop Activated (OFF3)
6 Switching On Inhibited Switching On Not Inhibited
7 Warning Present No Warning

8 Speed Error Within Tolerance Range Speed Error Out Of Tolerance Range
9 Control by PLC Requested No Control by PLC Requested
10 f Or n Reached Or Exceeded f Or n Not Reached

11 Device-specific Device-specific

12 Drive running Drive stopped

13 Drive is ready to go to running state Drive is not ready

Bit 0: Readiness to switch on

This bit indicates whether the drive is ready to switch on the power electronics. When the bit has the
value 0, the drive is not ready to switch on the power electronics. When the bit has the value 1, the
drive is ready to switch on the power electronics.

Bit 1: Readiness to operate

This bit indicates whether the drive is ready to begin operation. When the bit has the value 0, the
power electronics is switched off and the drive is unable to begin operation. When the bit has the
value 1, the power electronics is switched on and the drive can begin operation if requested by the
master.

Bit 2: State of operation

This bit indicates whether the drive is operating or not. When the bit has the value 0, the drive is not
operating. When the bit has the value 1, the drive is operating.

Bit 3: Presence of fault

This bit indicates the presence of unacknowledged faults in the drive. When the bit has the value 0,
no unacknowledged faults are present in the drive. When the bit has the value 1, at least one
unacknowledged fault is present in the drive.

Bit 4: Coast stop activated

This bit indicates whether a coast stop command is active or not. When the bit has the value 0, a
coast stop command is active. When the bit has the value 1, no coast stop command is active.
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Bit 5: Quick stop activated

This bit indicates whether a quick stop command is active or not. When the bit has the value 0, a
quick stop command is active. When the bit has the value 1, no quick stop command is active.

Bit 6: Switching on inhibition

This bit indicates whether the power electronics may be switched on or not. When the bit has the
value 0, the power electronics may be switched on. When the bit has the value 1, the power
electronics are prevented from switching on.

Bit 7: Presence of warning

This bit indicates the presence of warning/alarm information in the drive. When the bit has the value
0, no warning is present. When the bit has the value 1, a warning is present.

Bit 8: Running at setpoint

This bit indicates whether the drive is operating and the actual speed value matches the setpoint
value. When the bit has the value 0, the actual speed value does not match the setpoint value. When
the bit has the value 1, the actual speed value matches the setpoint value.

Bit 9: Request control by master

This bit indicates whether the fieldbus master should take control of the drive. When this bit has the
value 0, the master does not take control of the drive. When this bit has the value 1, the master is
requested to take control of the drive.

In VACON® 100, this bit depends on the configuration for the drive control place. If the control place
is assigned to fieldbus, the bit has the value 1. If the control place is elsewhere, the bit has the value
0.

Bit 10: Setpoint reached or exceeded

This bit indicates whether the setpoint value has been reached or exceeded. When this bit has the
value 0, the setpoint value has not been reached or exceeded. When this bit has the value 1, the
setpoint value has been reached or exceeded.

Bit 12: Drive running

This bit indicates drive state. If bit is 1, the motor is running. If bit is zero, the motor has been
stopped.

Bit 13: Drive ready

This bit indicates drive state. If bit is 1, the drive is ready for transition to running state.

5.3.2.3 PROFIdrive speed setpoint value NSOLL_A

Normalised 16-bit speed setpoint (containing a sign bit and a 15-bit integer).

e NSOLL_A =0x4000 corresponds to 100% of the parameterized maximum motor speed.
e NSOLL_A =0xC000 corresponds to -100% of the parameterized maximum motor speed.

5.3.2.4 PROFIdrive speed actual value NIST A

Normalised 16-bit actual speed.

e NIST_A = 0x4000 corresponds to 100% of the parameterized maximum motor speed.
e NIST_A =0xC000 corresponds to -100% of the parameterized maximum motor speed.

5.3.2.5 VACON® FBFixedControlWord

For details about vendor control word, see Chapter 12 "APPENDIX 2 - CONTROL AND STATUS
WORD"
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5.3.2.6 VACON®FBFixedStatusWord

For details about vendor status word, see Chapter 12 "APPENDIX 2 - CONTROL AND STATUS
WORD".

5.3.2.7 VACON® FBGeneralControlWord

FB General Control Word is 16-bit in length and it is completely application-dependent.

5.3.2.8 VACON® FBGeneralStatusWord

FB General Status Word is 16-bit in length and it is completely application-dependent.

5.3.2.9 VACON® FBSpeedReference

The FBSpeedReference value is unsigned in the range 0...10000d (0...2710h). The value 0
corresponds to MinimumFrequency and the value 10000d corresponds to MaximumFrequency.
Requested direction is indicated using bit 1 in the FBFixedControlWord.

5.3.2.10  VACON® FBSpeedActual

The FBActualSpeed value is unsigned in the range 0...10000d (0...2710h). The value 0 corresponds
to MinimumFrequency and the value 10000d corresponds to MaximumFrequency. The direction is
indicated using bit 2 in the FBFixedStatusWord.

5.3.2.11  VACON® Process Data

The Process Data variables are vendor-specific variables that can be communicated to and from the
drive. There can be up to eight Process Data variables communicated in a single telegram. Values
sent from the option board to the master are called ProcessDataOut variables, while the values sent
from the master to the option board are called ProcessDataln variables. The contents of the
ProcessDataOut variables can be parameterised in the drive using a feature known as Fieldbus
Process Data mapping. See the drive's Application Manual for further details.

5.3.3 QUICK SETUP
By following these instructions, you can easily and fast set up your Profinet |10 for use:

In the AC drive application: Choose Fieldbus as the active control place (see the drive's User's
Manual).

In the Master software:

1.Set the Control Word value to Ohex.

2.Set the Control Word value to 47Ehex.

3.Set the Control Word value to 47Fhex.

4.AC drive status is RUN.

5.Set the Reference value to '2000Hex’ (=50.00%).

6.Actual speed is 2000Hex (25.00 Hz if MinFreq is 0.00 Hz and MaxFreq is 50.00 Hz)
7.Set the Control Word value to 47Ehex.

8.AC drive status is STOP.
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5.4

5.4.1

PROFIDRIVE I0 PARAMETERS

PARAMETERS OF THE PROFIDRIVE

The table below lists the basic PROFIdrive parameters (continued on the next page].

PNU

915

Table 20. PROFIdrive basic parameters

Significance

Selection switch for DO 10
Data in the setpoint tele-
gram

Data type

Array[n]
Unsigned16

Explanation

Describes the data in the setpoint tele-
gram. The parameter is an array of sig-
nals’ numbers that creates the setpoint
telegram.

916

Selection switch for DO 10
Data in the actual value
telegram

Array[n]
Unsigned16

Describes the data in the actual value
telegram. The parameter is an array of
signals’ numbers that creates the
actual value telegram.

922

Telegram selection

Unsigned16

Currently selected standard telegram is
read. It returns for example 1 for ST1.
See chapter 5.3.1.1., chapter 5.3.1.2,
chapter 5.3.1.3, chapter 5.3.1.4 for pos-
sible values.

923

List of all parameters for
signals

Array[n]
Unsigned16

The parameter is an array. The index of
the array indicates for a signal number
and its value for corresponding parame-
ter number.

Not supported standard signals, those
inrange 1-99, have values set to 0. Gaps
between the device-specific signals are
also filled with 0.

Refer to Table 23.

930

Operating mode

Unsigned16

1 = Speed control mode

944

Fault message counter

Unsigned16

The fault message counter is incre-
mented each time that the fault buffer
changes. This means that it is guaran-
teed that the fault buffer is consistently
read-out. Without this parameter, it is
not guaranteed that the fault buffer
does not change while reading-out.

947

Fault number

Array[n]
Unsigned16

The parameter is an array of 8 ele-
ments. The first element indicates an
active unacknowledged fault. The fol-
lowing elements contain acknowledged
ones. The latest acknowledged fault
number is at index 1 and oldest one at
index 7.
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PNU

964

Table 20. PROFIdrive basic parameters

Significance

Drive Unit ldentification

Data type

Array[n]
Unsigned16

Explanation

An array is structured in the following
way (index meaning):

0 = Manufacturer code (0x01BA]

1 = Drive Unit Type (0x0002): 1 = VACON
NX series, 2 = VACON 100 series, 3 =
VACON 20 series

2 = Software version - XXYYd (XX - major
revision, YY - minor revision)

3 = Firmware date (year) - YYYYd

4 = Firmware date (day/month]) -
DDMMd

5 = Number of Drive Objects (0x0001)

965

Profile identification
number

OctetString?2

Two bytes to identify the profile that is
used.

1st - profile number; PROFIdrive (3d)
2nd - profile version number; 4.1 (41d)

975

DO identification

Array[n]
Unsigned16

An array is structured in the following
way (index meaning):

0 = Manufacturer code (0x01BA)

1 = Drive Unit Type (0x0003)

2 = Software version - XXYYd (XX - major
revision, YY - minor revision)

3 = Firmware date (year) - YYYYd

4 = Firmware date (day/month] -
DDMMd

5 = Drive Object Type Class - Axis
(0x0001)

6 = Drive Object Sub-class 1 - Only
Application Class 1 (0x0001)

7 = Drive Object ID (value 1)

980 - 989

Number list of defined
parameter

Array[n]
Unsigned16

980:

This is a list of the parameter numbers
of all the implemented parameters. The
list does not contain the number 980-
989. Parameters are listed in the
ascending (growing) order. The end-of-
list is indicated by the value 0.

981-989:

Not used. Length of each is 1 and value
is 0, indicating an empty list.
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9.4.1.1

PROFIdrive parameters for PROFINET 10 communication interface

The table below lists the PROFINET |10 communication interface parameters.

Table 21. PROFIdrive parameters

PNU Significance Data type Explanation
St(r)i(rzwte[CZtl_pO] Name of Station for the PROFINET 10
61000 NameOfStation tring Network Interface, which is related to
with-out null . . X
L this Drive Unit.
termination
. Unsigned32 |IP Address of the Station for the PROFI-
61001 IpQfStation NET IO Network Interface.
) ) MAC Address of the Station for the PRO-
61002 MacOfStation OctetString [6] FINET 10 Network Interface
: . Default Gateway for the Station for the
61003 DefaultGatewayOfStation Unsigned32 PROFINET [0 Network Interface.
. . Subnet Mask of the Station for the PRO-
61004 SubnetMaskOfStation Unsigned32 FINET 10 Network Interface.
5.4.2 VENDOR-SPECIFIC PROFIDRIVE PARAMETERS

The table below lists vendor-specific PROFIdrive parameters.

Table 22. PROFldrive drive-specific parameters

PNU Significance Data type Explanation
9900 Test parameter (non-array) Unsigned1é qu testing PUTPOSES. Does not affect the oper-
ation of the drive.
Array[n] An array of 16 elements. Used only for testing
9901 Test parameter (array) Unsigned16 purposes. Does not affect the operation of the
drive.
Array[n] A parameter used to access parameters from
Special case, data | the drive application. You can do this by putting
10001 Drive parameter access type depends |the desired drive parameter ID into the sub
from the sub  |index field of the parameter request. See
index chapter 5.4.8
10100 | Profile control word (STW1]) Unsigned16 | PROFIdrive 4.1 control word (STW1).
Profile speed setpoint value PROFIdrive 4.1 speed setpoint value
10101 (NSOLL_AJ Integerlé | (NsoLL_A).
10102 Profile status word (ZSW1) Unsigned16 | PROFIdrive 4.1 status word (ZSW1).
10103 Profile speed actual value Integer16 PROFIdrive 4.1 speed actual value (NIST_AJ.
(NIST_A)
10109 VACON® 16-bit Process Data Array[n] An array of 16 elements. From PDI1 (index 0) to
In Unsigned16  |PDI16 (index 15).
10110 VACON® 16-bit Process Data Array[n] An array of 16 elements. From PDO1 (index 0)
Out Unsigned16  |to PDO16 (index 15).
Speed phvsical reference The parameter describes how many RPM is
10111 peedphy Unsigned1é | meant by 100% in the PROFIdrive 4.1 speed
parameter . .
setpoint and actual value fields.
10112 | VACON® Fixed Control Word Unsigned16 Fixed control word.
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Table 22. PROFldrive drive-specific parameters

PNU Significance Data type Explanation
10113 | VACON® Fixed Status Word Unsigned16 Fixed status word.
10114 VACON® Speed reference Unsigned16 Speed reference.
10115 | VACON® Speed Actual value Unsigned16 Actual speed value.
10118 Clear VACON® fault history Unsigned16 To clear the fault history, write a value to the
parameter.
. Array[n] An array of 40 elements consisting of VACON®
10119 Read VACON® fault history Unsigned1é fault history fault codes.
10120 | VACON® General Control word Unsigned16 General control word.
10121 | VACON® General Status word Unsigned16 General status word.
10122 VACON® 32-bit Process Data Array(n] An array of 16 elements. From PDI1 (index 0) to
In Unsigned32 | PDI8 (index 7).
10123 VACON® 32-bit Process Data Array(n] An array of 16 elements. From PDO1 (index 0)
Out Unsigned32 |to PDO8 (index 7).
10124 | Drive operation time counter Unsigned32 Drlv_e operation time in seconds as 32 bit
unsigned integer.
Drive operation time trip coun- Drive operation time trip counter in seconds as
10125 P ter P Unsigned32 32 bit unsigned integer. Writing zero will reset
trip counter.
10126 Drive energy counter Float32 FII;II\E/E 322;.9)/ counter in KWh as 32 bit float
. . Drive energy trip counter in KWh as 32 bit float
10127 Drive energy trip counter Float32 (IEEE 754). Writing zero will reset trip counter.
5.4.3 PROFIDRIVE SIGNAL NUMBERS

The table below lists the PROFIdrive signal numbers (continued on the next page).

Table 23. PROFIdrive signal numbers

Signal no. Signal name PNU name
1 Control word 1 10100 PROFIdrive control word (STW1)
2 Status word 1 10102 PROFIdrive status word (ZSW1)
5 Speed setpoint A 10101 PROFIdrive{;ggeLdLiZt]point value
6 Speed actual value A 10103 PROFIdrive speed actual value (NIST_A)
o1 Output current 10104 Always returns zero.
52 [torétcjteivp()arg;cr)ﬁir;tnal] 10105 Always returns zero.
54 Active power 10106 Always returns zero.
57 Speed actual value A 10107 Always returns zero.
58 Drive status/fault word 10108 Always returns zero.
100 VACON® PDO1 10110 VACON® 16-bit Process Data Out
101 VACON® PD02 10110 VACON® 16-bit Process Data Out
VACON® PDO3 10110 VACON® 16-bit Process Data Out
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Table 23. PROFIdrive signal numbers

Signal no. Signal name PNU PNU name
103 VACON® PDO4 10110 VACON® 16-bit Process Data Out
104 VACON® PDO5 10110 VACON® 16-bit Process Data Out
105 VACON® PD0O6 10110 VACON® 16-bit Process Data Out
106 VACON® PDO7 10110 VACON® 16-bit Process Data Out
107 VACON® PDOS8 10110 VACON® 16-bit Process Data Out
110 VACON® PDI1 10109 VACON® 16-bit Process Data In
111 VACON® PDI2 10109 VACON® 16-bit Process Data In
112 VACON® PDI3 10109 VACON® 16-bit Process Data In
113 VACON® PDI4 10109 VACON® 16-bit Process Data In
114 VACON® PDI5 10109 VACON® 16-bit Process Data In
115 VACON® PDI6 10109 VACON® 16-bit Process Data In
116 VACON® PDI7 10109 VACON® 16-bit Process Data In
17 VACON® PDI8 10109 VACON® 16-bit Process Data In
118 | VACON® fixed control word 10112 VACON® Fixed Control Word
119 VACON® fixed status word 10113 VACON® Fixed Status Word
120 VACON® fixed reference 10114 VACON® Speed reference
value
121 VACON® fixed actual value 10115 VACON® Speed Actual value
122 VACON® %scr:redral control 10120 VACON® General Control word
123 VACON® general status 10121 VACON® General Status word
word
124 VACON® DW PDO1 10123 VACON® 32-bit Process Data Out
125 VACON® DW PDO2 10123 VACON® 32-bit Process Data Out
126 VACON® DW PDO3 10123 VACON® 32-bit Process Data Out
127 VACON® DW PDO4 10123 VACON® 32-bit Process Data Out
128 VACON® DW PDO5 10123 VACON® 32-bit Process Data Out
129 VACON® DW PDO6 10123 VACON® 32-bit Process Data Out
130 VACON® DW PDO7 10123 VACON® 32-bit Process Data Out
131 VACON® DW PDO8 10123 VACON® 32-bit Process Data Out
132 VACON® DW PDI1 10123 VACON® 32-bit Process Data Out
133 VACON® DW PDI2 10123 VACON® 32-bit Process Data Out
134 VACON® DW PDI3 10122 VACON® 32-bit Process Data In
135 VACON® DW PDI4 10122 VACON® 32-bit Process Data In
136 VACON® DW PDI5 10122 VACON® 32-bit Process Data In

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 23. PROFIdrive signal numbers

Signal no. Signal name PNU PNU name
137 VACON® DW PDI6 10122 VACON® 32-bit Process Data In
138 VACON® DW PDI7 10122 VACON® 32-bit Process Data In
139 VACON® DW PDI8 10122 VACON® 32-bit Process Data In
5.4.4 USER SPECIFIC RECORD DATA

For easy access to drive parameters and monitoring values, the VACON® 100 AC drive maps the
PROFINET user specific record indexes 0x0000 - Ox7FFF directly into the application IDs of the drive
based on the IEC61131 standard. Both read and write access is supported.

NOTE! The response data is in raw format. See application manual for available IDs, amount of
decimals and the unit used for the parameters.

Table 24. Application ID access settings

Slot  Subslot Description
1 2 Access IDs as VACON® 100 actual data type

In the examples below, the following index values are used:

e 102 = Maximum frequency (Hz)
e 600 = Motor control mode

Table 25. Example 1: Reading values from the AC drive

Read command Response

AC drive
Actual value

102 | 0007 A120| 500000 50.0000 Hz

® 1 2
VACON™ 100 600 | 0000 00 01 1 1= 0L Speed

AC drive Actual value
VACON® 100 : > 102 4 0006 DD DO 45.0000 Hz
600 4 00 00 0000 0 = OL Frequency

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.4.5 BASE MODE PARAMETER ACCESS MODEL

The PROFIdrive parameters are accessed according to the model presented below:

o | Contoller/Supervisor Communication system DU/DO Parameter
£ (Client) manager (Server)
£
= Parameter _ Write Parameter response Parameter
Request from PAP Request W
Error because
response  =----3s Read Parameter response Parameter

not yet available from PAP

Error bacause

processing in the
Parameter Manager

response . .._s. Read Parameter response

not yet available from PAP
Parameter Read Parameter response Parameter
response from PAP response

11611 uk

Figure 7. PROFIdrive parameter access model

Both indexes can be used to access PROFIdrive parameters. There is no difference in operation

between them with current implementation.

Table 27. Parameter access services

Parameter access service

Base Mode Parameter - Local

Index
0xB02E

Base Mode Parameter - Global

0xB0O2F

The structure of parameter requests is described in the table below:

Table 28. Parameter request

Block definition Byte n+1 Byte n n
Request Header Request Reference Request ID 0
Axis-No. / DO-ID No. of Parameters = n 2
1st Parameter Address Attribute No. of Elements 4
Parameter Number (PNU)
Subindex

nth Parameter Address b+6x(n-1)
1st Parameter Value(s)

(only for request Format No. of Values 4L+6xn
"Change parameter”)

Values

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Block definition Byte n+1 Byte n n

nth Parameter Values

L+b6xn+...+
(For-mat_n x

Qty_n)
The structure of parameter responses is described in the table below:
Table 29. Parameter response
Block definition Byte n+1 Byte n n
Response header Request Ref. mirrored Response ID 0
Axis-No. / DO-ID mirrored | No. of Parameters =n 2
1st Parameter Value(s)
(only for request Format No. of Values 4
"Request”)
Values or Error Values
nth Parameter Values
b+ ...+
(Format_n x
Qty_n)

The table below contains descriptions of parameters.

Table 30. Parameter description

Sub- . _—
index Field name Data type Description
1 dentifier (ID) Unsigned1s A bitmask with mformapon about the
parameter characteristics.
9 Number of array ele- Unsigned1s For array parameters,the number of
ments elements in the array.
If the information represented by the
3 Standardisation FloatingPoint (IEEE |parameter can be converted into a stan-
factor 754) dardised form, this field contains a fac-
tor for this conversion.
: . Array of two Contains two index numbers for
4 Variable attribute Unsigned8 describing the parameter information.
5 Reserved Arra){ of four Reserved, always 0.
Unsigned8
6 Name ASClI string, 16 char- Symbolic name of the parameter.
acters
7 Low limit Arra){ of four Limit for valid values of the parameter.
Unsigned8
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Sub-
index

Field name Data type Description

Array of four

8 High limit Unsigned8 Limit for valid values of the parameter.
Array of two

9 Reserved Unsigned8 Reserved, always 0.

10 ID extension Unsigned16 Not used, always 0.
Parameter number, the value of which

Normalisation . is used as normalisation reference for
11 Unsigned16 . .
reference parameter the parameter whose description this

is.

12 Normalisation field Unsigned16 (?ontalns.mformatlon about normalisa-
tion of this parameter.

5.4.5.1 Parameter requests

There are two types of parameter requests in PROFldrive:

e Read requests for reading parameters from the device
e (Change requests for writing parameters to the device

Each parameter request consists of three elements:

e Request header
e Parameter address
e Parameter value (only in Change requests)

Parameter

address(es) Parameter value(s)

Request header

5.4.5.2 Request header

The request header consists of 4 fields, each one octet in size.

Table 31. Request header

Octet

Field name Description Allowed values
number

Unigque number for each

request/response pair. This

Request Refer- |value is changed by the A bitmask with information about the
ence master for each new parameter characteristics.

request. Itis mirrored by the

slave in the response.

Use 0x01 for Read requests.
2 Request ID | Defines the type of request. |Use 0x02 for Change requests.
Other values are not allowed.

Use 1 for VACON® 100 PROFINET 10.

3 Axis Numb Not d, should b tto 1.
XIS Rumber ot used, shod esetto Other values should not be used.

Requested num- Values 1 to 39 are allowed.

The number of parameters .
4 ber of affected by the request The value 0 is not allowed.
parameters y g ' Values 40 to 255 are not allowed.
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5.4.5.3 Parameter address

The parameter address consists of 4 fields, totaling six octets in size.

Table 32. Parameter address

Octet

Field name Description Allowed values
number
Use 0x10 for reading/writing the value
of a parameter.
Describes which part of a  |Use 0x20 for reading the description of a
1 Attribute parameter should be parameter.
accessed. Use 0x30 for reading the text of a
parameter (not supported).
Other values should not be used.
Values 0 and 1 are allowed for non-array
Number of ele- Specifies the number of ele-| parameters.
2 ments ments that are addressed in | Values 1 to 234 are allowed for array
an array. parameters.
Other values should not be used.
3 4 Parameter |The number of the parame- | Allowed values are those of supported
number ter to be addressed. parameters, see chapter 5.4.6.2.
: Defines the firstarray ele- |y, < 0 to 45535 are allowed.
5.6 Subindex ment of the parameter to be
Other values are not allowed.
accessed.

The "Parameter number” and "Subindex” fields are two-octet fields, while the "Attribute” and "No.
of elements” fields are one-octet fields.

5.4.5.4 Parameter value

The parametervalue field isincluded only in Change requests (not in Read requests). The parameter
value field consists of a two-octet parameter value header followed by a list of values. Depending

on the format of the parameter, the octet size of a single value is one, two or four octets. The total
size of the parameter value field thus depends on the format and number of values in the message.

Octet

Field name
number

Table 33. Parameter value

Description

Allowed values

1 Format

Describes the data type of
the parameter.

Use 0x41 for Byte.

Use 0x42 for Word.

Use 0x43 for Double Word.

Value Ox44 is used for Error.
Other values should not be used.

Number of val-

Defines the number of val-

Values 0 to 234 are possible. Subject to

2 ues ;Efdln the parameter value limitations as described below.
3... Value The value of the parameter. Values 0 to 65535 are allowed,

Other values are not allowed.

The number of values which can be transmitted in one frame has been limited to 39.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.4.6 PARAMETER RESPONSES
There are two types of parameter responses in PROFIdrive:

» Write response (response to a Write request)
» Read response (response to a Read request]

A read response consists of two elements:

* Response header
e Parameter value(s) (depending on the request type)

Response header ‘Parameter value(s] ‘

5.4.6.1 Error response

If an error occurred in the Parameter Access, the response provided by the slave is an error
response. An error response contains 4 octets as described below.

Table 34. Error response

Octet
number

Field name Description Allowed values

The slave returns OxDE to indicate an
error read response.
Function Num- . The slave returns OxDF to indicate an
1 Operation number. .
ber error write response.
Other values are not used in the Param-
eter Access.

Defines how the error infor- | Always 128 in PROFIdrive.
2 Error Decode |mation in the following two |Other values are not used in the Param-
fields should be decoded. |eter Access.

High 4 bits indicate error g oo oter 5.4.6.3 "PROFIdrive

3 Error Code 1 |class, 4 lower bits indicate "
Parameter Access errors
error code.
4 Error Code 2 |Application-specific. Always 0 in PROFIdrive.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.4.6.2 PROFIdrive 4.1 error classes and codes

The table below lists PROFIdrive profile 4.1 error classes and codes.
Table 35. PROFIdrive 4.1 error classes and codes

Error class Error codes PROFIdrive meaning

0x0...0x9 = reserved (not used)

0x0 = read error

0x1 = write error

0x2 = module failure
0x3...0x7 = reserved (not

OxA —tiaopnphca used) | |
0x8 = version conflict
0x9 = feature not supported
OxA...OxF = user-specific
(not used)
0xB = access |0x0 =invalid index 0xB0 = parameter requests are not supported.

Ox1 = write length error
0x2 = invalid slot

0x3 = type conflict

Ox4 = invalid area

0xB5 = parameter access is temporarily not possi-

0x5 = state conflict ble due to internal processing status.

0Ox6 = access denied

0xB7 = Write request with error in the parameter

0x7 = invalid range request header.

0x8 = invalid parameter
0x9 = invalid type

OxA...OxF = user-specific
(not used)

0x0 = read constraint con-
flict

0x1 = write constraint con-
flict

0x2 = resource busy

0x3 = resource unavailable
0x4...0x7 = reserved [not
used)

0x8...0xF = user-specific
(not used)

0xC = resource

0xD...0xF = user-specific (not used)

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.4.6.3

PROFIdrive Parameter Access errors

In addition to the error indications in the error response field, details about the error are provided
in the parametervalue field. The third octet in the parameter value is set to 0x00 and the fourth octet
is assigned the error number, as described in Table 36.

Error number

Table 36. PROFIdrive parameter access errors

Meaning

When used

0x00 Impermissible parameter Access to unavailable parameter.
number
Parameter value cannot
0x01 be changed Change request to a read-only parameter.
0x02 0x0 = invalid index 0xBO0 = parameter requests are not supported.
0x03 Invalid subindex Access to an unavailable subindex of an array pa-
rameter.
0x04 Non-array parameter ,tAetIEempt to access subindex of a non-array parame-
0x05 Incorrect data type Change request containing invalid data type for the
accessed parameter.
Setting not permitted (may | Change request to a non-zero value, where this is
0x06
only be reset) not allowed.
Description element can- |Change request to a read-only parameter descrip-
0x07 .
not be changed tion element.
0x08 Reserved (not used])
0x09 aNt;)l:escrlptmn data avail- Access to unavailable parameter description.
0x0A Reserved (not used)
0x0B No operation priority Change request without access rights to perform
the change.
0x0C...0x0E |Reserved (not used)
Ox0F No text array available Access to unavailable parameter text array.
0x10 Reserved (not used)
0x11 Request cannot be exe- Access is temporarily not possible due to unspeci-
cuted fied reasons.
0x12...0x13  |Reserved (not used)
Ox14 Value impermissible Change request W|th avalue Wlth_ln _the allowed
range, but is otherwise not permissible.
The length of the respose exceeds the maximum
0x15 Response too long transmittable length.
0x16 Impermissible parameter Error in the parameter address field.
address
0x17 Illegal format [llegal format was provided in write request.
Number of values are not |The number of values in the write request does not
0x18 : :
consistent match the number of values in the parameter.
0x19 Axis non-existent Access to non-existent axis number
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Error number

Table 36. PROFIdrive parameter access errors

Meaning

When used

0x20 Parameter text cannot be Change request to unavailable parameter text.
changed
: If a parameter request does not have the request ID
0x21 Invalid request 1D 01h or 02h, this error code is returned.
0x22...0x64 |Reserved (not used)
0x65 Invalid request reference |Unallowed value for request reference.
O0x66 Invalid request ID Unallowed value in request ID (neither Request Pa-
rameter nor Change Parameter).
0x67 Reserved (not used)
Invalid number of parame-|Invalid number of parameters in request (0 or
0x68
ters greater than 39).
0x69 Invalid attribute Invalid attribute specified in request.
0x6A Reserved (not used)
Not enough parameter value data was transmitted
0x6B Request is too short in a Change request. Alternatively, the request did
not contain a complete parameter address.
0x6C Parameter not found. Paramgter. was not found or error occurred while
accessing it.
0x6D Invalid change request. Issue with request was found and request was not
handled.
Ox6E General error General error occurred.
0x6F...0xFF | Reserved (not used)
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5.4.6.4 Response header

The response header consists of 4 fields, each one is octet in size.

Table 37. Response header

Octet Field name Description Allowed values
number
1 Request Refer- | Unique number for e_ach Mirrored by the slave.
ence request/response pair.
Uses 0x01 for successful request
parameter operation.
Uses 0x02 for successful change
Defines the type of parameter operation.
response. An error in the Uses 0x80 to indicate that an invalid
2 Response ID |execution of a request is request ID was received.
indicated by setting bit 7in |Uses 0x81 for unsuccessful request
this field. parameter operation.
Uses 0x82 for unsuccessful change
parameter operation.
Other values are not used.
3 Axis Number |Not used, should be set to 1.|Mirrored by the slave.
Requested num- The number of parameters |Number of parameters in the response.
4 ber of )
affected by the request. Mirrored from the request.
parameters
9.4.6.5 Parameter values

Parameter values are included in the response only if the request was of "Request parameter” type.
For details on the contents of this field, see Parameter value on Chapter 5.4.5.4 "Parameter value”

5.4.7 DRIVE PARAMETER ACCESS USING APPLICATION ID

It is possible to read and write drive parameters using the application ID number using the PNU
10001. The targeted application ID is put into the subindex field.

5.4.8 PARAMETER CHANNEL EXAMPLES

The parameter channel operations follow the same process every time. Figure 8 shows a success-
ful operation. It isimportant to wait long enough after "Write request” before doing "Read request”.
If read operation is done too soon, drive has not finished processing the operation and will respond
with error (see Figure 2 PROFIdrive parameter access model). Then the PLC must try to read again
after some time. Time between write and read requests depends on the operation. Figure 4 shows
what the parameter request looks like in Wireshark and Figure 5 shows how "PROFINET Master
Simulator” tool is used for requesting the value.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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PLC | Drive |

PLC sends request for an operation

Write request -
(for example reading value for an ID)

Drive responds that it will process

Write response (OK) th ¢
e reques

PLC waits until drive has finished processing the request

PLC sends request for the result of

Read request )
the operation

Drive responds with operation result

Read response (OK) (for example: operation OK, value is

100).
T T
| |
11753 uk
Figure 8.Successful paramater channel operation
No. Time Source Destination Protocol  Length  Info

506 4.989523 192.168.0.200 192.168.0.50 PNIO-CM 216 FROFIDrive Write Reguest, ReqRef:9x@3, Read DO:1, F1e@@l[1e3]

509 4.997681 192.168.9.50  192.168.8.200 ENIO-CM 206 Write response, OK, IODWriteResHeader, Api:ox@, Slot:@xd/@xi, 1
512 5.839513 192.168.9.200 192.168.2.590 PNIO-CM 206 Read request, IODReadRegHeader, Api:@x@, Slot:@x@/@xl, Index:PF
513 5.845738 192.168.9.50  192.168.08.200 ENIO-CH 214 PROFIDrive Read Response, RegRef:0x03, Rspld:Positive read resp

11754 00

Figure 9.Wireshark capture of requesting value for ID103
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000: 26 00100110 & 03X 000; 00 00000000 . 000 response timeout | 1000 [*10 ms)
001; 40 01000000 @& Od4 001: 00 00000000 000
002: 00 00000000 (1] 002: 00 DO000000 D00 ——
003: 00 00000000 . 000 003: 00 00000000 . 00O ——
: DO DO000000 000 D04: 00 00000000 Doo =
1 00 00000000 111 005; 00 00000000 Doo 2 operation
+ 00 00000000 000 006: 00 00000000 (1 1] subsit 1
+ D0 00000000 000 007: 00 00000000 oD o o write
8: 00 00000000 . 000 009: 00 0O0O0OCO . 00O ndex (hex) | BORE o
9 00 QOO0000D 000 003 00 00000000 L] iz
10: 00 00000000 . 000 010: 00 00000000 . 000 data length | 8192
+ 00 OOOOD000 Q0D 011: 00 Q0000000 000
12: 00 Q0000000 . QOO 012: 00 00000000 . 00O data 10 serd (hax, space separated)
13: 00 00000000 000 013: 00 DO000000 000 1271 . 7 .
}14: DO 00000000 . 000 014: 00 0O0O0OOO . 00O 00127110067
5: 00 00000000 000 015: 00 DOGOON0O 000
)16: 01 00000001 (11} 016: 00 00000000 000 recetved data (hex) 8 bytes
7:4C 01001100 L 076 017: 00 00000000 oo 030101014201 0032
18: D0 Q0000000 1] 018; 00 00000000 oo =
01%: 00 00000000 , 000 019: 00 00000000 . 000 recetvad dats (sscil)
—P_2
reduest réquest contindusly
. [11] 1

100:21:09:18:78:7F) at 192.168.0,50, =

11755_00

Figure 10.Screen capture from “PROFINET Master Simulator” requesting value for ID103.

5.4.8.1 Request first element of PNU964 value

The following information is used for this request:

Table 38. Request first element of PNU%64

Field Contents

Request reference 0x01

Request ID 0x01 = Request parameter
Axis Number 0x01

No. of Parameters 0x01

Attribute 0x10 = Value

No. of elements 0x01

Parameter Number 0x03C4 (964d)

Subindex 0x0000 (0d)

The following table contains messages sent during requesting value for PNU964.
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Table 39. Messages sent and received during requesting value for PNU964

Message Operation Data
. Request header 0x01 0x01 0x01 0x01
1 Write request
Parameter address |0x10 0x01 0x03 0xC4 0x00 0x00
2 Write request response from drive to PLC
- PLC waits until drive has finished processing the requested operation
3 PLC sends read request
. Read request Response header 0x01 0x01 0x01 0x01
response Parameter value Ox42 0x01 0x01 OxBA

The parameter value reveals that the format of the value is "Word" (0x42), there is one value in the
response (0x01) and the actual value is 0x01BA.

5.4.8.2 Request all elements of PNU964 value

The following information is used for this request.

Table 40. Request all elements of PNU 964

Field Contents
Request reference 0x02
Request ID 0x01 = Request parameter
Axis Number 0x01
No. of Parameters 0x01
Attribute 0x10 = Value
No. of elements 0x06
Parameter Number 0x03C4 (964d)
Subindex 0x0000 (0d)

The following table contains messages sent during requesting all values for PNU9%64.

Table 41. Messages sent and received during requesting all values for PNU964

Message Operation Data
. Request header 0x02 0x01 0x01 0x01
1 Write request
Parameter address |0x10 0x06 0x03 0xC4 0x00 0x00
2 Write request response from drive to PLC

- PLC waits until drive has finished processing the requested operation

3 PLC sends read request
Response header 0x02 0x01 0x01 0x01

0x42 0x06 0x01 0xBA 0x00 0x02 0x00
Ox64 0x07 OxDE 0x00 0x65 0x00 0x01

Read request
response Parameter value

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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The returned value consists of six words (0x42 means Word, 0x06 is the number of values returned),
and the values are 0x01BA, 0x0002, 0x0064, 0x07DE, 0x0065, and 0x0001. Thus the following
information can be determined about the device:

e Manufacturer code is 0x01BA
e Drive Unit type is 0x0002
e Software version is 1.0 (0x0064 = 0100d)
e Firmware date (year) is 2014 (0x07DE)
e Firmware date (day/month] is 1/1 (0x0065 = 101d)
e The device contains one axis
5.4.8.3 Requesting the value of drive parameter ID 103

The following information is used for this request:

Table 42. Request value of parameter ID 103

Field Contents
Request reference 0x03
Request ID 0x01 = Request parameter
Axis Number 0x01
No. of Parameters 0x01
Attribute 0x10 = Value
No. of elements 0x01
Parameter Number 0x2711 (10001d)
Subindex 0x0067 (103d)

Following table contains messages sent during requesting value for ID 103.

Table 43. Messages sent and received during requesting value for ID 103

Message Operation Data
. Request header 0x03 0x01 0x01 0x01
1 Write request
Parameter address |0x10 0x01 0x27 0x11 0x00 0x67
2 Write request response from drive to PLC

- PLC waits until drive has finished processing the requested operation

3 PLC sends read request

0x03 0x01 0x01 0x01
0x42 0x01 0x00 0x0A

Read request Response header

response

Parameter value

The parameter value reveals that the format of the value is "Word" (0x42), there is one value in the
response (0x01) and the actual value is 0x000A. Because this value was read from the drive
application, the Drive Application Manual contains details on how to interpret the value. In this
example, the Acceleration time would be one second.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.4.8.4

Changing the value of drive parameter ID 103 (successful)

The following information is used for this request:

Table 44. Request to write the value of parameter ID 103

Field Contents

Request reference

0x04

Request ID 0x02 = Write parameter
Axis Number 0x01

No. of Parameters 0x01

Attribute 0x10 = Value

No. of elements 0x01

Parameter Number

0x2711 (10001d])

Subindex

0x0067 (103d)

Parameter datatype

0x42 = WORD

Number of parameters  |0x01
Value: HI byte 0x00
Value: LOW byte 0x28

Following table contains messages sent during writing value to ID 103.
Table 45. Messages sent and received during writing value to ID 103

Message Operation Data
Request header 0x04 0x02 0x01 0x01
1 Write request Parameter address |[0x100x01 0x27 0x11 0x00 0x67
Parameter value Ox42 0x01 0x00 0x28
2 Write request response from drive to PLC

- PLC waits until drive has finished processing the requested operation

3 PLC sends read request

Read request
response

Response header 0x04 0x02 0x01 0x01

Answer indicates a successful operation.
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5.4.8.5

Changing the value of drive parameter ID 103 (unsuccessful)

This example shows behaviour in case where ID modification fails. PLC writes request to change ID

103 value to 0d (Acceleration Time = 0.0s, not allowed]

Table 46. Request to write the value of parameter ID 103

Field Contents

Request reference

0x05

Request ID 0x02 = Write parameter
Axis Number 0x01

No. of Parameters 0x01

Attribute 0x10 = Value

No. of elements 0x01

Parameter Number

0x2711 (10001d])

Subindex

0x0067 (103d)

Parameter datatype Ox42 = WORD
Number of parameters | 0x01
Value: HI byte 0x00
Value: LOW byte 0x00

Following table contains messages sent during unsuccessful writing value to ID 103.
Table 47. Messages sent and received during unsuccessful writing value to ID 103

Message Operation Data
Request header 0x05 0x02 0x01 0x01
1 Write request Parameter address |0x10 0x01 0x27 0x11 0x00 0xé67
Parameter value Ox42 0x01 0x00 0x00
2 Write request response from drive to PLC

- PLC waits until drive has finished processing the requested operation

3 PLC sends read request

0x05 0x82 0x01 0x01
Ox44 0x01 0x00 0x02

Read request Response header

response

Parameter value

Answer indicates an unsuccessful operation with error “Low or high limit exceeded".

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.5 PROFINET I0 COMMUNICATIONS AND CONNECTION TIMEOUT

The PROFINET 10 declares a watchdog time within which both master and slave must send 10 back
to each other. This watchdog time is a factor of the communication cycle time and is set by the
master. Minimum cycle time for VACON® 100 PROFINET 10 is 4 milliseconds.

The PROFINET IO also declares the process data validity on a submodule level. This validity is
informed between provider and consumer with the IOPS (Input/Output Provider State) byte. If the
incoming data validity is other than GOOD, VACON® 100 ignores this data completely and uses the
latest valid data.

When the data state toggles from GOOD to BAD or an |0 message is not received within the
watchdog time, the timeout setting value is activated and a fault is created after it elapses. This
means that the panel parameter “Communication timeout" (refer to chapter 4.2.2) is used as an
additional timeout value. The same behaviour applies if a connection is closed or the cable
disconnects (link loss). See Figure 11 for the timeout fault logic.

Connection
established
Communicating
Check ves
Received packet within veg Is received
watchdog time? IOPS GOOD?
No No
Cable disconnected Communication Yes Has IOPS been No |
Connection closed timeout zero? GOOD?
Nol
Has additional

Yes timeout elapsed?

Yes\

FAULT!

11719 uk
Figure 11. PROFINET 10 communication and timeout fault
The VACON® 100 will set its data status to GOOD as soon as it receives valid data from the AC drive.

Unless the communication to the AC drive breaks, the data remains GOOD. The IOCS are GOOD as
soon as the option board is able to receive and handle 10 data.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/




FAULT TRACING VACON ©® 47

6. FAULT TRACING

When the AC drive control diagnostics detect an unusual operating condition, the drive opens a
notification, for example, on the keypad. The keypad shows the ordinal number of the fault, the fault
code and a short fault description.

You can reset the fault with the Reset button on the control keypad or via the I/0 terminal. The faults
are stored in the Fault history menu, which can be browsed. The different fault codes are in the fault
table below. The fault table presents only the faults related to the fieldbus in use.

If you need supportin problems related to PROFINET |0, send a description of the problem together
with the Drive Info File taken with VACON® Live to your local support. If possible, also send a
"Wireshark" log from the situation if applicable.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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OTHER FAULT CONDITIONS

6.1

The following fault tracing diagram will help you to locate and fix some of the most usual problems.

If the problem persists, contact your local distributor.
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Figure 12. Fault tracing diagram for PROFINET 10O
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7. APPENDIX 1 - PROCESS DATA

Process Data IN (Master to Slave)

The use of Process Data In variables depends on the used application. The configuration of the data
is free.

Process Data OUT (Slave to Master)

The use of Process Data Out variables depends on the used application. The Fieldbus Master can
read the AC drive's actual values using process data variables. The control applications use the
process data as follows:

Table 48. Process Data OUT variables

ID Data Value Unit Scale
2104 Process data OUT 1 Output Frequency Hz 0.01 Hz
2105 Process data OUT 2 Motor Speed rpm 1rpm
2106 Process data OUT 3 Motor Current A 0.1TA
2107 Process data OUT 4 Motor Torque % 0.10 %
2108 Process data OUT 5 Motor Power % 0.10 %
2109 Process data OUT 6 Motor Voltage \% 0.1V
2110 Process data OUT 7 DC link voltage \% 1V
2111 Process data OUT 8 Active Fault Code - -

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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8. APPENDIX 2 - CONTROL AND STATUS WORD

8.1 CONTROL WORD BIT DESCRIPTION

The Control word is composed of 32 bits. FBFixedControlWord consist of the first 16 bits. FBGen-
eralControlWord consist of the remaining 16 bits. While the functionality of FBFixedControlWord is
fixed in the VACON® standard applications, the functionality of FBGeneralControlWord is totally
application specific and can vary even in the VACON® standard applications.

The meanings of FBFixedControlWord bits are described below. Unused bits have to be set to zero.
NOTE! This table is valid for VACON® standard applications. VACON® 100 HVAC may not support all
functions.

Table 49. FBFixedControlWord bits

Bit Function Description
Stop request from fieldbus.
0 Start/Stop :
Run request from fieldbus.
) ] Requested direction is "FORWARD".
1 Direction - —
Requested direction is "REVERSE".
No action.
2 Fault reset

Stop mode is unmodified.
3 Stop mode 1

Stop mode is overridden to "Coasting”.

Stop mode is unmodified.

4 Stop mode 2 . . m —
Stop mode is overridden to "Ramping”.

] ) Normal deceleration ramp time.
5 | Quick ramp time

0
1
0
1
0
1 Rising edge (0->1) = Active faults, alarms and infos are reset.
0
1
0
1
0
1

Deceleration ramp time is switched to shorter than normal.

Changes in the setpoint value from fieldbus (FB Speed Reference)

_ 0 are taken into use by the application.
6 Freeze Setpoint i i i
1 | Changes in the setpoint value from fieldbus (FB Speed Reference])
are not taken into use by the application.
_ 0 |The setpoint value from fieldbus is taken from FB Speed Reference.
7 Setpoint to Zero i i !
1 The setpoint value from fieldbus is changed to 0.
8 Request Field- | O Control Place is as parameterized in the drive (unchanged).
bus Control 1 Control Place is overridden to Fieldbus Control.
_ 0 Source of the setpoint value is as parameterized in the drive
9 Request Field- (unchanged).
bus Reference . . . .
1 Source of the setpoint value is overridden to Fieldbus.
] 0 No action.
10 Jogging 1 _ .
1 Jogging request with ref1.
_ 0 No action.
11 Jogging 2 _ _
1 Jogging request with ref2.
_ 0 No action
12 Quick stop i i
1 Drive executes quick stop / emergency stop.

13-15 Reserved

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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o)
=

Table 50. Control word bit support in Vacon 100 drives

Function

Start/Stop

VACON® 100
INDUSTRIAL / FLOW

>

VACON® 100 HVAC

Direction

Fault reset

Stop mode 1

Stop mode 2

X X X| X]| X

Quick ramp time

Freeze Setpoint

Setpoint to Zero

O J| o~ O] | W N —| O

Request Fieldbus Control

~O

Request Fieldbus Reference

—_
o

Jogging 1

_
_

Jogging 2

—_
N

Quick stop

XX X[ X X X| X[ X[ X| X| X| X

13-15

Reserved

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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8.2 STATUS WORD DESCRIPTIONS

The Status word is composed of 32 bits. FBFixedStatusWord consist of the first 16 bits. FBGen-
eralStatusWord consist of the remaining 16 bits. While the functionality of FBFixedStatusWord is
fixed in the VACON® standard applications, the functionality of FBGeneralStatusWord is totally
application specific and can vary even in the VACON® standard applications.

The meanings of FBFixedStatusWord bits are described below. Unused bits have to be set to zero..

Table 51. FBFixedStatusWord bits

Bit Function Description
0 Drive is not ready.
BO Ready —
1 Drive is ready to run.
0 Motor is not running.
B1 Run . .
1 Motor is running.
_ ) 0 Motor is running clockwise.
B2 Direction . : .
1 Motor is running counterclockwise.
0 No fault active.
B3 Fault _ .
1 Drive has an active fault.
0 No alarm active.
B4 Alarm . .
1 Drive has active alarm.
0 | Motoris not running at reference speed.
B5 At reference i i
1 Motor is running at reference speed.
0 Motor is not at zero speed.
B6 Zero speed : i
1 Motor is running at zero speed.
0 Motor is not magnetized.
B7 Flux ready : !
1 Motor is magnetized.
B8-B12 Reserved

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9. APPENDIX 3 - EXAMPLE WITH SIEMENS PLC

Following examples shows how to use SIMATIC STEP 7 and Siemens TIA Portal with VACON® 100
AC drive.

The GSDML files for the configuration can be downloaded from:
http://drives.danfoss.com/services/software-downloads/ -> VACON FIELDBUS CONFIGURATIONS
9.1 SIEMENS STEP 7

This example shows how to configure the Siemens S7-300 PLC series to use the VACON® 100 AC
drive with the SIMATIC STEP 7 programming tool. Check your individual PLC information. The in-
formation used in this example probably differs from the one you have.

1. Create new project. Give new name and press OK.

User projects | Libraries | Multiprojects |

MName | Storage path |
BpIParServer_test C\Program Files (x86)\Siemers\Step7\s7proj\IParSe_1
8957 _Prol C\Program Files (xB6)\Siemers\Step7\s7proj\S7_Prol
8pS7 Prol 2 C)\Program Files (x86)\Siemers\Step7\s7projiS7_Pro1_

[T Adeta current multiproject

Name: Type:
| Examle | Project b
[ F Library

Storage location (path):

IC:‘LPIO gram Files (x86)\Siemens\Step7\s7proj Browse... |

Cancel | Help |
4

11694_uk

2. Insert the station.

| File Edit Insert PLC View Options Window Help
D@ |Bfw| s e |do % %/c-5m m|

Erare—— TR =T

MPH1}
Ctrl+X
Cirl+C
Ctri+V

Del

» SIMATIC 400 Station
L SIMATIC 300 Station [}
SIMATIC H Station
SIMATIC PC Station
Other Station
SIMATIC 55

PG/PC

MPI

PROFIBUS

Industrial Ethernet
PTP

Foundation Fieldbus

F2
Alt+Return

S7 Program

Inserts SIMATIC 300 Station a the cursor position. y

11695 uk

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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3. Double-click the “Hardware” icon to open the HW config window.

F“E' Edit Insert PLC View Options Window Hep
Do [8F 7|4 MR dn[o % % e EM 6 [<NFie> - [¥S BREM W

' Press F1 to get Help.

[ [DlinkUss20EtemetAdsel | | 4
11696_uk

4. Insert the rail.
Edit Insert PLC View Options WindowHelp-
DS § & we | da @3 %8N

Profile;  |Standard

@5 PROFIBUS DP

w48 PROFINET IO
e SIMATIC 300

] m-Fl SIMATIC 400
|« L.—.I!L—i [l SIMATIC PC Based Control 300/

_ -8, SIMATIC PC Station
B smaTic 300(1) T i

3|m| Designation S7 390-17720-0AA0

i ailahla in varions langths

Ptess F1toget H. ichg |

11697_uk

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5. Insert the power supply.

ot i cRLE 2 d ﬂ]‘ e df'
!_ St@ﬁn_ Edit Ii'lse[t PL_C Eew gpiions Windqg HEIp
DS B S me dda B %N
- Blx|
3 Eind: Ii ot ad
2 = || profile;  [Standard |
3 ”
3 - w3 CPU-300 .
L)
6 M
7 L
S | A | [ PS 305 2A Ouidoor |
9 ~m = i L PS 307 10A
------ PS 3072A =
b
S| PS 307 5A Ouidoor
@[] RACK-300 4
< SULS r &3 SM-300
e & SIMATIC 400 -
| 3] o R <[ i "
- = 6257 307-1EAD0-0AAD e
Iot @ Module L Order number Flimware MPI address | lad... Q... C... I aad supply valiage 120 /220 _i
.- VAC:24 VDC /5 A
Press F1 to get Help. | | iIChg
11698_uk

6. Insert the CPU.

B station Edit Insert PLC View Options Window Help [-]e]x]
DS %8 & & 6e dioin @33N

- — i olx
Eind: |315[ nfl ) 'I'l

Profile: ISlandald .ll

2HUR

»
i) »

| @03 CPU313C-2PIP -
| e~ CPU34
|| =01 CPUI4IFM

T | | sm-@crPu3ll4c2DP
| @-{3 CPU 314C-2 PN/DP
| @3 CPU 314C-2PIP
| m @cPuls 3
| ®-C CPU3152DP
| | =03 CPU315-2PNDP
T || | & cPu3isF2DP

| -3 CPU 315F-2 PN/DP
| | -3 6EST 315-2FH10-0ABO
-0 6EST 315-2FH13-0AB0
|- ves

[l v2s

b -0 6ES7 315-2F914-0AB0

| | ofacDiing

6ES7 315-2FH13-0AB0 - *.5
256 KB work memory: 0.1 ms/1000 Ii
instructions; PROFINET connection: 7

57 Communication (loadable -

1l

oo ~gfon|on| ]| ps R

« il

€5 0w
SIot% Module |0rdernumber Firmware | MPl address laddress | Qaddress | Comment |
PS 307 5A EEST 307-1EADC-0AAD

-

[ »

4

Press F1 to get Help. | Chg /

11699_uk

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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7. Change the IP address and select the subnet by clicking New.

@ HW Config - [SIMATIC 300(1) (Configuration) -- Example] (sl @=]
!Station Edit Insert PLC View Options Window Help [_Talx|

D28 &8 ae

i -
Properties - Ethernet interface PN-10 (R0/52.2)

=0UR = — L
. l General Parameters 15f nt ng|
2 Plandald LI
3 :
= Ei iue;nel is selected. e " CPU 313C-2 PIP -
5 | i) CPU 314
5 1 il CPU 314 1FM
= i cPU314C-20P
CPU 314C-2 PN/DP
: 19216801
8 K:audreass (@ Do notuse router CPU314C2PIP
9 Subnotmack: 256.955.965.0 b cruais 3
(" Use router | CPU 315-2DP
e |l CPU 315-2 PN/DP
il _ | CPU 315F-20P =
L mo dl| Subnet i cPU 315F-2 PN/DP
| 5 B (0 6ES7 315-2FH10-0AB0
& B o R B | 5 6ES73152FH13-0AB0
=— @ va23
siot| il _Module al ik : :22:
; el faek (1 6ES73152FIT40ABD
3 Pl |
4 3 8
2 oK | Cancel | Help OFINET connection. J
= ation (loadabl. el
Insertion possible tE 7
11700_uk
8. Click OK.
E HW Config - [SIMATIC 300(1) (Configuration) -- Example]
O station Edit Insert PLC View Options Window Help
D8 B|& @n o
- ,PProperties - Ethernet interface PN-10O (R0/52.2) SZ =
. o] x
D20 UR = ==
. Properties - New subnet Industrial Ethernet “ 5f o
1 [ PS3075A
2 | ! Endald LI
3
4 Name: themel(1) PU 313C-2 PIP .
5 CPLI314
3 57 subnetID: [oosc™ - [ooos CPU 314 IFM
= ' PU 314C-2 DP
5 Project path: [ | CPU 314C-2 PN/DP
: PU 314C-2 PP
9 f,k’"{:%a,cl,;c:f‘m [CAProgram Filoz (<86)\Sicmens|Stop 7o 7proj Examplo | CPU 315 3
PU 3152 0P
Author: | ‘ PU 315-2 PN/DP i
CPU315F-2DP
<[ M Date created: 11/18/2015 1259:18 PM PU 316F-2 PN/DP
Last modified: 11/18/2015 125918 PM 6ES7 315-2FH10-0AB0
& B o R S = 6ES7 315-2FH13-DAB0
@ Va3
siot| [[{lModule | of 8 ves
1|0 PS3075A 6 V25
) 6ES7315-2F J14-0AB0
2 - | rell e
3 if13-0880 - &
4 emory: 0.1 ms/1000 |§i |
i OK [: | Cancel Help | | p‘:ﬁ.‘ETf?_qnaCNM: | J
= ' ) - 7
Insertion possible Chg ~

11701_uk

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9. Click OK.
% HW Config - [SIMATIC 300{1) (Configuration) -- Example] (==
O station Edit Insert PLC View Options Window Help [-]=] %]
DEE-8 &S| R ==
- Properties - Ethernet interface PN-IO (R0/S2.2) [ =
- —— Oia
h i General Parameters 15¢ nt m_:
2 rlandald ﬂ
3 :
= Ei iue;nel is selected. e " CPU 313C-2 PIP -
5 | it CPU 314
3 1 fl cPU 314 1FM
= Ll cPu3t4c2DP
i CPU 314C-2 PN/DP
: 192.168.0.1 §
g K aodiass | @ Do notuse router i CPU 314C-2 PP
9 Subnet mask: 355,256, 256.0 B crums .
 Use router 4l CPU 315-2DP
: Il cPU315-2PNDP ]
Address. | i cPU31sF20P
L no dll| Subnet |}l CPU 315F-2 PNDP
! | 1 6ES7 315-2FH10-0AB0
e — not networked — New... ‘ -
@ # o R | - %3‘323;52FH13MO
Properties... ;
Slot F Module al % ! :22:
; ESalibn LA 1 6ES73152FJ140ABD  _
3
1
5 oK ! Cancel | Help
Insertion possible

10. Now the configuration should look like this:

B station Edit Insert PLC View Options Window Help [[e]x

DSt® %8 we b @S 28

»
o
-4

Eind: Iwi nting
Profile; ISlandald LI

Ethemet{1): PROFINET0-System (100) g-C1 CPU 313C-2 PIP -
|| m-@cPu34
0 CPU 34 IFM
(1 CPU314C-2DP
-1 CPU 314C-2 PN/DP
1 CPU 3M4C-2PIP
Q1 cPuas
- CPU3152DP
-0 CPU 315-2 PNDP
it #-21 CPU 315F-2DP
T 1 | 4 -3 CPU 315F-2 PN/DP
| | @ 6EST 35-2FH10-0AB0
& = | =0 6EST 315-2FH13-0AB0
| 3| R [T T ves
siot| [l Module | Order number Firmware | MPladdress | |address | Qaddress | Comment | | :22:
1[0 ps3075A |6ES7 307-1EA00-0AAD .
2 CPU 315F-2 PN/DP [6ES7 315-2FH13-0AB0 V26 2 S II AR

| | dmconae
x1 [0 meppP 2 2047 6ES7 315-2FH13-0AB0
X2 PN-IO L2046™ 256 KB work memory; 0.1 ms/1000 |§|
x2AW Por7 |2045+ e, instructions; PROFINET connection.

= 57 Communication (loadable

[t

&
B OEEaEE

] »

Insertion possible | Chg

11703_uk

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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11. Drag and drop VACON 100 to Profinet 10 system.

% HW Config - [SIMATIC 300(1) (Configuration) - Example] — ]
B station Edit Insert PLC View Options Window Help _le|x
(=S = M =

- | Bl
SO UR = T
1 PS3075A - E :
2 CPU 315F-2 PN/T | Profile; ISlandald LI
X7 WJP [E- |
o S 3 Ethemet(1): PROFINET-O-System (100) % 4 PROFIBUS DP - |
B PROFIBUS-PA
Py oy
;@P? ‘ort 1 A /|2 % PROFINET 10
=1 Additional Field Devices
i &2 Drives
5 =1 Vacon Drives
6 X m @ OPTE9
R VACON1D0] i
# -1 Gateway |=
. it -3 HMI
| 1 ' @0 o
A1/ Network Components
!I :] © UR # - Sensors
- Switching devices
Siot| [l Module Order number Firmware | MPladdress | laddress | Qaddress | Commemt | |[& :'m}"gm;g
1|0 PS3075A 6ES7 307-1EADD-0AAD A [ =, SHARTAC Y '
sl P
2 |EICPU315F2 PNJDP [6ES7 3152FH13-0AB0__ V26 2 || b ke |
x1 [0 mejoP 2 2047 ~ |[vaconioo %
x2 [ PN 2046 VACON [F—
x2A4ll Por1 (2045% VACOM 100 PROFINET 10 =
E GSDML-V22-VACON-VACON100- .
Insertion possible : 7
11704 _uk
12. Select a communication profile.

% HW Config - [SIMATIC 300(1) (Configuration) - Example] — ]
B station Edit Insert PLC View Options Window Help _le|x
(=S = M =

=l ol x]
=(0)UR e [ ont|eni]
1 PS3075A - E :
2 CPU 315F-2 PN/T | Profile; ISlandald LI
X7 WJP [E- | |
X2 PNHO = MU: PROFINET'IO'Syngm (100} :ﬂﬁ- PROFINET IO =
-] Additional Field Devices
P EEahd |
= L - (1) vacon &-C3 Drives ml
1 VACON® = Vacon Drives
100 @@ OPTE9
5 5 VACON100
& bk m (3 BYPASS |
& PROFIDRIVE
a
. _ o @ sT1+1PD
< I » [ sT1+2PD |
ST1+3PD
| 3| () vaconito g?::;gg
Siot| [l M. | Order number |address | Q address | Diagnostic address: Commant | ST1+6PD
[ |§ vacon| VACONT00 2013 E :;:;ig
1 I | T o
= |[vacoN1oD - %,
||vacoN ==
||PROFIdrive Standard Telegram1 =]
GSDML-V22-VACON-VACON10D-

Insertion possible Chg ~

11705_uk

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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13. Change the drive properties. Give here the name you have configured to the drive via VACON®
Live or instead of next step "Verify device name”, use the "Assing device name” function. By default,
the VACON® 100 AC drive will have a generated name in format "control-<SERIAL_NUMBER>"

General | 10 Cycle |

Short description: vaconl100
VACON 100 PROFINET 10 -
Order no./ firmware: VACON100 /0405
Family: Vacon Drives
Device name: Jvacon100]
GSD file: GSDML-V2.2-VACON-VACON100-20131105.xml

Node in PROFINET IO system

Device number. 1 ]| [PROFINET-10-8ystem (100)
IP address: 192.168.0.2 Ethernet... |
F Asgsign [P addresswvia |0 controllier

Comment:

Cancel | Help |

11706_uk
14. Assign/Verify the Device Name.
| &% HW Config - [SIMATIC 300(1) (Configuration) -- Example] {E=8 B X
Bl station Edit Insert [PLC| View Options Window Help NEE
DR S & Download... Ctrl+L
4—| Upload... - [ : Solx
(0)UR = e =
© Download Module Identification... =| | Eind: | ﬂflﬂl-li
L PS3075A  Upload Module Identification to PG | 5
2 CPU 3151 : | Profile: ISlandald LI:
X1 MPYDP Faulty Modules.. | |
x2 BN Gl FINET-10-System (100) [& % PROFINET 10 -
xX2P1 Port 7 Module Information... Ctri+D 1 ||| &8 Additional Field Devices
Y Operating Mode... Ctri+] B 9""35 =
I YACON = Vacon Drives
4 Clear/Reset... 400 -3 OPTE9
5 Set Time of Day... =@ VACON100
6 H m (1 BYPASS =
M M
onitor/Modify =-1 PROFIDRIVE
Update Firmware... ST
1 o L[] sT1+1PD
4| ) Save Device Name to Memory Card... » [ sT1+2PD
- | - L[ sT1+3PD
& B ) vaconioo Ethernet »|  Edit Ethemet Node s ns
PROFIBUS v Verify Device Name.. : STbbED
Siot| il M. | Ordernur | il b ST1+6PD
g vacon| VACONTH Save Service Data... | Assign Device Name... 2;: s ;gg
1 ST1 |VACONIDD  [756.250  [256.258 | [ e o Tl
| [vacON100 - %
|[VACON :=| = |
||PROFIdrive Standard Telegram1 [ =) |
||GSDML-V2.2-VACON-VACON100- =
Supplies information on the current state of the PROFINET 10 Device names.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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15. Name verified. Close the window.

Available Devices:

Device name | Status | IP address MAC address | Device ty... |
vacon100 o 19216802 00-21-99-15-7... VaconDri...

Agsign Mame..

[~ Show only missing and incorrectly configured devices

11708_uk

16. Select the correct drive and click the "Assing Name"-button.

Device name:  |vacon100 Ll Device |\faconDrives

Assign name D |

Mode flashing test

Duration (seconds): 13 - |

Flashing on | Flashing off |
[~ Show only devices ofthe sametype [ Display only devices without names
Update | Export..
Close | Help |

11709_uk

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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17. Change the |0 cycle to 4 ms (minimum) or greater.

Properties - PROFINET I0-System

| General Update Time'
| Communication Component (PROFINET 10) 100.0 > %

Send clock 1.000 -

|
- Overview of all 10 devices:

Update Time (ms
4.000 {read-only)

' | Device Name

Update Time:

Edit. | SelectAl

0K I Cancel | Help |
11710_uk

Next step is to download the program into PLC. After this, the PLC starts communication with the
VACON® 100 AC drive. Please note that controlling of AC drive requires a PLC programming block
which contains the controlling logic.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.2 SIEMENS TIA PORTAL

This example shows how to configure the Siemens S7-300 PLC series to use the VACON® 100 AC
drive with the Siemens TIA Portal programming tool. Check your individual PLC information. The
information used in this example probably differs from the one you have.

1. Create a new project.

T4 Siemens

# Open existing project

@ Create new projer

# Migrate project

L

11756_00

2. Give the project a name and location and click “Create”. When the project is created, click “Proj-
ect View” from the lower left corner of the screen.

Create new project

Projectname: | vacon-example-project
Path: .E::;I.T.‘;!I'.I'lﬁ'|_t:|-:lr.l:l',i.‘ti:5
Author: | fchn Smith
Comment:

BN

Create N

11757_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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3. Double-click on “Devices & networks”.
T8 Siemens - Clexample-projectsiwacon-exam ple-projectivacon-examp

Project Edit View Insert Online Opfions Tools Window Helj

G Ao & X H X DrE: A MG E
Devices
HO O =2

v Jvaconea@mpleproject
B Add newdevice
gl Devices & networks o
¢ 'g§ Common data
¢ [E] Documentation settings
(- Languages & resources
4 :u Online access
v [ Card ReaderlUsB memaory

11758_00

4. Drag and drop the PLC you are using.

Totally Integrated Automation

Hine | flo TN B | 3¢/ || PORTAL
| Cptions 12514

- .y - =
(=9

2| > | catalog |3

cpudtF-z iy | | E

| & Filter g

ST » [l CPU313C-2 DP ~ll

a_om v (g CPU313C-2 PP

(W CPU34 T

b (@ CPU3T4C-2 DP o
v [ CPU 314C-2 PNIDP :EL |

v [l CPU3Y4C-2 PP ]

¢ [ CPU315-2 DP |13

» [ CPU 315-2 PNIDP dl s

»[@ecPU3IT-20P b

- [ CPU317-2 PNIDP o

[l 657 317-2EK13-0A80 E‘T

E BEST 317-2EK14-0DAED E

v [ CPU 318-3 PNIDP N |

11759_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5. Add VACON 100.

1 o
Totally Integrated Automation
F Gaorine g Gooffine Ko (M0 3 7] PORTAL
Options =
ark) 1] Comnectioms i - B B ai‘. = | — a:h
~f v catalog 1
_MNlepumiTa iy ||| 2 |
PLC 1 g A Filter E'_l
CPU317-2P.., % » il Field devices ~|&
- [ Oter field devices
= [ FROFINET 10 M
» [ Controllers o
- [ Drives %
¥ [ Danfoss Drives A% .
» [ SIEMENS AG &
= [ VACON "
« W Vacon Dmves f—s
Il oeTce :.-
Il oeTES E"
I} oPTES -
11760_00

Fk Metwork i3 Connections — connection |'| :_1"3_,' - o (‘1"'

B b —a
|
|
PLC 1 | vacon100 5 |
CPU3T7-2P... VACON100 1""FH:'DIIZ"I;IHI
R O T e j‘
Select 10 controller
PLC_1.PROFINET interface_j I:}
11761_00

7. Assign the connections between the Ethernet ports in “Topology view".

vacon-example-project » Devices & networks

B H e
PLC 1 vacon100 "
CPU 317-2P... VACON100 ""“E;;“
1
Port 1 [X1.P1]
11762_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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8. Assign IP settings and Name of Station to the VACON® 100 drive.

vacon-example-projecd # Devioes & nebaorks

_g'-" Topology view iﬁ. Hebwori view i_ﬂl Device view |

% reewek | LY Comnorsens - E B3 & | Hetwork overview | Connpclicns ¥ O coeym undcati | wen |
0 K0 system: PLC1.PROFINLT M0-System (1007 & Y Dexe Trpe YT E—— Y
: ! = LYINOATIO0M pLGen T STROOETI00M wnpion
' b ALY O 317-2 PMDF
PLE 1 i wacom | 0d ' = = <
CPU1T-2P.. WASTINEOG vACON® | = GED device_1 G de
o s (13 b owatn 108 VALONIDD
. k {
: 3
| i
S PLE_1PROFINET 10, o l
"
[ 3| 100 - [1] 1 ¥

o Properties. | winte k)% Disgnostios |

G nerall ibtags | Sysimin constants Tty
iy p— 1 Lk P peosocal
Cacaliog wdoamd pon
= MEFIE T irtechsce [X1]
Geren
| Earr aderwiia
¥ Advanced cpoon:
DRagraicn SirriLE

B [ 17 P acdckwsy 5 st dinerhy a1 T device

Fa} Gt 1P ks in the propesd
Padengitr | YT, 1EE . D

PROFINET

|| Gerwrate PROATET devw rarme autormalsaly b Mima o B PROFLT devite
CFIHET dewioe rema | ccn 100 1
Comwerded rame: | vacon1o0

11763_00

vacon-example-project * Devices & networks

g% Network| LY Connections | HMI connection [« & |BH ®qs = MNetworl
o [0 system: PLC_1.PROFINET 10-System (100) =~ ¥¢ Devi
- |
PLC 1 vaconiQo : .
CPU 317-2P... VACON100 VRGN ' =i
PLC_1 ‘ '
!  vacon100
1 P . ! Mame of the
L S——— = PLC_1.PROFINET [0-... jrmcsemmnc S i antean
— - change the name 1o
suit your
requirements
11764_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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10. Drag and drop the used telegram to the configuration.

|_E"‘. Tupuluéy view ]ﬁ Network view iﬂ'l' Device view ] Options =1
- i 5=
J Device overview | = !é._
E ¥ .. hodule Fack  Slot laddre. | ¥[Catalog 00000 E
[ ¥ vacon100 o o g186* ||cpu3iva | iy il | g
| ’ In1arfa£e — o 0xX1  8185° | Filter g
jorﬁw{% o 1 B Y e maduie &
= (3 Module =
» [ EBYPASS M
~ [ PROFIDRIVE =
W ;—I
MsT1+1FD 4
§ MsTi+zp s
MsTi+3PD =
4 MsTi+ar0 —
L MsTi+5FrD L
WsT+6PD E
Wsti+7FD 3
W51 +8PD [l |
L1l
s
e
11765_00

11. The configuration is complete. Follow the next steps to load the configuration to the PLC.

T8 Siemens - Clexample-projectsivacon-example-projectwacon-example-project

Project Edit View Insert | Orline |Options Tools Window Help

5 (% B seveproject S X & Goonline
|ﬁ Exten-ded gc:gnlme_,

Devices E Simulation ;

HOQ sntimelsimula
lﬂ
¥ _] vacon-example-project  Extended download to device.*
B Add new device Downloa eset PLC progran
......... ﬁt..?.‘.—'.‘!‘.!‘i'??ﬁ'. ”'Em D'Iﬁ'-"bad user program to MEme}' Card
3 _[.PLE 1 [CPI.I31'.-'-2I‘ e

3 ,-.l Common data
» 'E] Documentation setti EiL
v (@ Languages & resoun

¢ i Online access

Uplaad de'.rFtE a5 New mtuon (hardware and software)...
Backup from online device

¢ '59 Card ReaderlUSE memc  HMI Device maintenance »
& Accessible devices... Ctrl+l

' start CPU Ctri+Shift+E

I® stopcPu Ctri+Shift+Q

%l Online & diagnostics CtrisD

11766_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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12. Select the connection interface from the dropdown menu (how the PC with TIA Portal is con-
nected to network with the PLCJ. Then click search. When the search is completed you should see
your PLC in the list. Select it and click Load.

Extended download to device 3
Configured access nodes of "PLC_1"
Desnce Dewvice type Slot Type Address Subnet
ALC_1 CPU3I7-2PNIDP 232 PRI 192.168.0.1 PNAE 1
CRU3T-2 PNIDP 2 X1 MM 2
Type of the PGIFC interface: | PriE [+
PGIFC interface: |18 inted(R) 8257900 G agabit Metwork Connection [=] v -q
Connection 1o interfacelsubnet: | PNAE_1 ~]®
e =%
Compatible devices in target subnet: f#] Shew all compatible devices
e B pe Type Address Targer device
R 7 LU — RN IR
PNIE Access address
[ | Flash LED
Starnt search
Online seatus informatian:
) scancompleted. 1 compatile devices of 2 accessible devices found. ~ |
£ Retrieving device information...
Sean and information retieval completed, w
[ Display only emor messages
) Lancel |
11767_00
13. TIA portal compiles the program.
: -
e Compiling before downboading to device
Cestus | Tar\ge! Mn.-:.suge Action
M @& Mo Ready for loading.
Prepare download to device,
Z Compiling configuration
|_Cancel
i | ¥
Fmesh |

11768_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/



VACON ® 68 APPENDIX 3 - EXAMPLE WITH SIEMENS PLC

14. Click Load to load the program to the PLC.
[Coadpreviev——— X

e Check before loading

Sratus 1 Targer Mesage ACHon
H & - Aca Ready for loading.
! * Protection Protection against unauthorized access
o Dewvices connected to an enterpnse network or directly to the

internet mwst be appropnately protected against unauthonsed
} access, 6.4, by use of firewalls and network segrmentation. For
[ more information about industrial security, please visit

H httpdhwsansiemens comfindustnalsecurity
(] ¥ Stop modules The modules are stopped for downloading o device. Stop all
] ¢ Device configurati. Delete and replace systern data in target Dewrniload 1o device
[ ] » Software Dowrload softwarne to device Consmstent download
[<] m 2]

[ Refresh |

' F Load E}] | Cancel |

11769_00

15. When the loading is ready, click Finish. Now the PLC should start communicating with the VA-
CON® 100 AC drive.

Load results T

e Status and actions after downloading to device

Swaws | Target Kiessage Actian
W & -~ M Downloading to devsce complated wathout emmor.
H b Start modules Start modules after downloading to device. I startall

Firish ] [ cancel |

11770_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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10. APPENDIX 4 - EXAMPLE WITH SIEMENS
SIMATIC PDM

The EDD files for Siemens SIMATIC PDM can be downloaded from:
http://drives.danfoss.com/services/software-downloads/ -> VACON FIELDBUS CONFIGURATIONS

1. Extract EDD files to a selected folder, and use PDM Device Integration manager to read the files
into PDM catalogue.

5 Device Integration Manager . . Dlﬁl
[ Fle | View Catabg 7 SIMATIC PDM V9.0 Frocess Devica Manager
@%&aﬂdﬁﬂm from sowrce drectory...  CobeQ |
| Z “Read dewice descriptions from compressed source... f =]
!j Lst of megrated device desanptons h-
|ﬂ List of used device deserptions [ :l' x
| = Save device kst Cirl+5 | | Mew version Inegrated vergson
|i Prnt device kst Cir+P
| ¥ Defete device List
\ Close Crk+ X
11730 _uk
2. Click the "Integration™ button.
I @& Dovioe Integeation Hemagor =15 X}
Fie  Vieww Caimsy F SIMATI. PTIM W3 0 P e (s e Wl g
soMaxaacs an70N @
B ks R OFTES ASTE =]
F_‘lg 'I:d.‘ F_II 'lllh I'-r_'lul !llI
Simim B (T ] Mrvsaimriaey | Crmempmaiss Typm Flama st |
A W T
= [ ] Sienideely daletyale i
| la =Diba | |
I::l * Bl OFTER * spMDE | DFTED * aphimE | 0=01ba PROFIMNET FRECHJENG
1] | _“"
Frasieg preceis & Ceermnated. ead s Snacess | Read in Branes: O
11731 uk

3. When the integration is done, you can start to use VACON® 100 AC drive in PDM.

=1 %8 PROFMET
= f__ 1 Fragquendy E,DI'I'.'EIEEP:
5[ @ VACON
I @ Vecon 100 Vacon 100 VACON FRCFINET | FREQUENCY _CONVERTER

11771_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4. To add VACON® 100 AC drive into the network, select Profinet network and right-click to select
“Insert New Object” -> "Object”.

FSIMATIC POM stand abone - [VaconEd (Process Devioe Metwork View) — Ci\Progras) Fikes (26 (=13
B Fie Edt Iset Window View Opoons  Hep =12 %
Dk 4 W@ -5 o[ e i R =
T?ﬁvxmes
= B retenrks
B FLTeaz
ﬁllllllllqulmgngmug Ciri+Ak+01
Cogny QL
Deiete Del
mm
SIMATIC PDM "
Rename F2
Object Properies..  AL=Reten

Inserits Object at the cursor postion, i
11732 _uk

5. Assign Device Type and select Vacon 100.

pa S Doy C Ol * ) Ig[xl
R e e
e st Objoct - PROFINET network 2% _|=|x|
[D&@ L6 opectnome: | Assian Device Type |
= @ Scafingl |
. ’r:? B address i 0.0.00 Trsert Objpect - Assign Device Type ﬂ&
&R Cound: I
Davicar Type
Catalog path = Bl Dovicas
| = [y PROFINET
= i Freguency comintar
# Im (o1ba
= [ VACON
Liconse sfoematon: O of & meoom I OPTES with Viatan 100
I OFTES wilh Vacon 100 Flow
]
B Vacon 108 Fiow
% lig Prcfile
Press FL ko gelFegE %1 i Remole 10 d
_ B .
11772_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6. Enter the correct IP address for the VACON® 100 AC drive.

- - S
DeE| 4 ] | M [ Sl mEmiN
= B ScalingConedt [
= bk
B FLTIgER Insert Object - PROFINET network
Fr FROFNET natwark
Object nome: [Vacan 100 2 Assian Dewvce Ty
IP oddress: [1227168 0.1 ]
Count: | 1
Cainlog path:

|DEVICE/PROFINETFREQUENCY_CONVERTERMACONVACON_100

11773_00
P SIMATIC PDM stand alone - [ScalingCorrect (Process Device Network View) — C:\Program 61512 Dlﬁl
Ep Be Edt Inset Wndow Vew Optons Hep - =|=Ix|
D& & R ‘::§Em|@||vmaht.-ua i'fr.'!.Em [
- ScalingConedt
=B nEtwtks
B FLTE82
= g PROFINET network
¥ 3V/acan 100]
Press F1 to get Help, [2-Unk DUB-1312/1332 USB3.(| I
11774_00
7. You can access the drive parameters by opening the object.

-o| %]

ScalingCoract
g ndtworks
B L8

o # PROFINET natwork

|D-Link DUB-1312/1332 USB3.C|

11775_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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8. You get a view of uninitialized drive parameters. To download parameters into PDM, select

"Device" -> "Upload to PG/PC".

Fie | Device | View Diasgnostics Help

=] M Dovwioad to device...

¥ Vvacon 100

=B

SIMATIC PDM V3.0 Process Device Manager

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

1 'ﬁm“ PG/PC... Parameter [ahue [Unit | Status |~
W Assign address and TAG... = Riool Menu
e Walue comparsen... =Monilor
0 Object Properties & Basic
B Calbration log... Output frequancy 0.0001 Hz
2 Change Log... FregReference 10,0001 Hz
5 Motor Sipeed 00007 rpm
Check configuration
‘F’ e ,-..jg Mator Current 0.0001 A
Eandiie Mator Torgue 10,0001 %
_ Onine Motor Shaft Power | 0.0001 %
& Ramps And Brakes Maotor Shaft Power 0.0001
@ 0 Config Mator Voltage 0.0001 v
Fieldbus DataMap DC-ink Voltage 0.0001 v
Prohibit Frag Unit Temperature | 0.0001
Suparasions
& Poac i MotorTemperature  (0.0001 k]
2 Autarnatic Reset Mator PratHeat 1.0
1 Appl. Setiings Torque Reference | 0.0001 %
* Tmmer Funclions =114
* PID Controller SlotA DIN 1,23 1.0
* ExiPID Conbraller Shath DN q_lslﬁ 1.0
e Sonno 12316
Fis Mode Analog Input 1 0.0001 %
Malar PraHeat Anglog Input 2 0.0001 %
-1 Drive Customizer Analog Input 3 0.0001 %
Mechanical Brake Analog Input 4 0.0001 %
= L Pumg Control Analog Input 5 0.0001 b
o e Analog Input 6 0.0001 %
Real Time Clock Sloth AD 1 0.0001 %
& Power Uni Sefings SiotDh AO 1 10,0001 %
Keypad SiotD AQ 2 0.0001 %
B R5-485 SWOIE AD 1 0.0001 %
+ |1 Ethemet SlotE AD 2 00001 %
Fieldbus Genaral E EximsfAdvanced
Usar Setings | . _ | [ |
User Lavals = ?waﬁl:hlaﬁhrd | 'I.E | | =
Maki-Turja Jyrki | Vacen 100 | Onine access | Diagnoss Update + | Identty Check | @
11776_00
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Fie Device View Dagnostocs  Help SIMATIC PDM V9.0 Process Davice Managar
B vk oMY |
= @ Vacon 100 Patnmeles | Valus [t | Stalm [
=-1. RootManu = Roch M
= 1. Monitor i hionioe
=1, Pammalers e
SR NN ELLESEIL PR 7 | gad to PG/PC - Vacon 100 i x
1. Usar Sefings 'ﬂ—l Mz
1. Uger Levals | Sadaction Hz 1
- pm |
= Ehect _-!:“_ ._::\__
= W ¥
& Vacon 100 (51%) = :
W t
\d I
=1 E
% I
1
4
EWh |3
__|wam| F
1
I
F
w | b
w 1
% L
Stahus: % 1
Lomd lo PGIPG: Aion stared -] % L
5 3
= _ % | |
- % i
_Msssooes | _—sely] s | % | &
T SR AL T T % 1
| SIotE AD 2 ] % r =
Make-Turja Jyrid | Vacon 1000 | Onie access +* | Dagnoss Update * | Identiy Check | Q.
11777_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9. Now you have the updated values that can also be downloaded to the device.

Fle Devee Vew Dagnostcs  Hep SIMATIC PDM V3.0 Frocess Device Monnges
HamngeE oh s |
Y vaicon 104 Prarsmsdar [Vake [Una [Sestus | =
= 1. Rooct Mesw = Mokos Setlings
=10 Mondor =
Ll Bask Shobs Lmgpicte : :
i b Mator Nom Vallg | 230.0 v |
1. Exyas{Advanced Mator Ham Freq 500 .H!_I_.-_I
1. TimerFuncbons Mator Hom Spead | 1370.0 pm | 3 |
1. PID Conkollar Mator Mom Curmt |18 A I
1. B0 Controller | MorCosPhi (074 | 1
: m:":_“ Matiar Mo Poowsr | 0.7 1
I Fisldbus Data FMotor Gonrel |
1. Dirve Cuslomizst Cantrol Mode oo ._l_.
i 10 Paramedars Moatar Typs oo | L
5 10 W0 ond Haedwans Swatching Freq 50 Hz I
1. Basicid \dontdcation I:I.I:; 1
I. Real Tims Clogk o s
firing Curr. |00 A I
1. Powed Una Sesings s
10 Kaypad Matar Swrich oo | =
= 1. RS-485 _ LoedDroapsng |00 b B8
% 1. Ethesnet Losd Drooping Ti. | 0.0 L t
1. Finldbus General Load Crooping M. |0 0 L]
L User Satings Crvar Vot Contral (10 t
¥-Unse Lyvein Uneder Vialt_ Cantrol | 10 T
Energy Optinizati_ | 0.0 ] 1
SntorvoltAdust | 100.0 % | 5
= Lty j
Currant Linit az A 1
MatorTorgueLimit | 300.0 % 1
Genr Torquelimit | 500.0 % 1
Mator Power Lisst | 300.0 % t
Garsar Power Limd | 300 0 % | A
Copen Loop |
U Retio oo i
Fiald WeskngPnz _|50.0 He | 1
Velinge at FWP | 100.0 & | % |
LU W Freq 500 e | = 1=l
Male-Turja Jyrki | Wacon 100 + | Onine acoess | Dagnoss Update © | Tdentty Chede = | 1@
11778_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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10. You can also go live and monitor the Basic monitor menu.

W vacon 100

Fie Device | View | Diagnostics Help
H & |+ t [& Mantenance menu r| -

1. Extras/Advanced

il TimerFunctions
1 PID Cantrallar

= -{]M %8 Start Life List eter | Value
=-1. Root Mgnu = Motor Settings
=1L :’Iog:{c = Motor Mameplate
- |
T 1o Mator Nom Voltg 230.0

Motor Nom Freq  |50.0

Motor Mom Speed | 1370.0

hlmbme Klams Moaresd 16a

11779_00
® 21x
Onlin Montor Values |
VACON
DRIVEN BY DRIVES
~Manitoring Values
Output frequancy: | 500 S e
FreqReference: | 00 5 Hz
Mator Speed: | 148828 g PO
Motor Current: | L
Motor Tomue: | £ 5856 o %
Motor Shaft Power | B5102 o™
Matar Shatt Power. | D034 B
Motor Voltage: | el
DC-Hink Voltage: | B v
Uit Temperatune: | 2o 5
MatorTemperature: | 02286 s %

Mitor PreHeat: | oo "

Mtor PreHear. | 0o 3
KWhTnpCounter Low: | 19 1o
KW TripCounter High: [ 00 kam
Transter || Messaas |

11780_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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11. APPENDIX 5 - LWIP LICENCE

License for LWIP
Copyright (c) 2001, 2002 Swedish Institute of Computer Science.

All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:

1.Redistributions of source code must retain the above copyright notice, this list of conditions and
the following disclaimer.

2.Redistributions in binary form must reproduce the above copyright notice, this list of conditions
and the following disclaimer in the documentation and/or other materials provided with the distri-
bution.

3.The name of the author may not be used to endorse or promote products derived from this soft-
ware without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR “AS IS” AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY,
OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE] ARISING IN ANY WAY OUT
OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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