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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

= Caution! Hot surface

Cale

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.

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.

> B> B BB

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

> e B PP

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. OPTE9 DuAL PORT ETHERNET - GENERAL

The VACON® AC drives can be connected to the Ethernet networks using the VACON® OPTE9 Dual
Port Ethernet fieldbus option board (OPTE9). The drives can be daisy chained by utilizing two
Ethernet ports of OPTE9. The option board supports PROFINET |0, Ethernet/IP, Modbus TCP and
Modbus UDP fieldbus protocols. “EtherNet/IP™ is a trademark of ODVA, Inc. The following network
topologies are supported. See details in Chapter 4.4 "Connections and wiring".

e Star
e Daisy chain
* Ring

Every appliance connected to an Ethernet network has two identifiers: a MAC address and an IP
address. The MAC address (Address format: xx:xx:xx:xx:xx:xx) is unique for each appliance and
cannot be changed.The Ethernet board’s MAC address can be found on the sticker attached to the
board.

In a local network, IP addresses can be defined by the user as long as all the units connected to the
network are given the same network portion of the address. Overlapping IP addresses cause
conflicts between appliances. For more information about setting IP addresses, see Chapter 6.

Table 2. List of abbreviations used in this document

Abbreviation Explanation

ACD Address Conflict Detection
CRC Cyclic Redundancy Check is an error-detecting code commonly used in
fieldbusses to detect accidental changes to raw data.
Dynamic Host Configuration Protocol is used for dynamical resolving of net-
DHCP . . )
work configuration parameters like an IP address.
FB Fieldbus
GW Gateway
HI Upper 8/16 bits in a 16/32 bit value.
LO Lower 8/16 bits in a 16/32 bit value.
LWIP Light weight TCP/IP protocol stack for embedded systems.
Modbus TCP / Simple and vendor-neutral communication protocol intended for monitoring
Modbus UDP and controlling of field devices.
PDI Process data in (Profinet 10)
PDO Process data out (Profinet 10)
Ethernet physical interface X, where X represents the number
PHY(X) .
of interface
PLC Programmable Logic Controller
PNU Parameter number (Profinet 10)
Profinet 10 Profinet is a standard for industrial automation in Ethernet network. Profi-
net |10 describes the exchange of data between controllers and field devices.
RPM Revolutions per minute
RSTP Rapid Spanning Tree Protocol
SNTP Simple Network Time Protocol

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 2. List of abbreviations used in this document

Abbreviation Explanation
Transmission Control Layer provides reliable, ordered and error-checked
TCP delivery of data streams between computers that are connected to a local
area network.
uTC Coordinated Universal Time

Table 3. List of data types used in this document

Type name Bit size Explanation
INT8 8 Signed short integer
UINT8 8 Unsigned short integer
INT16 16 Signed integer
UINT16 16 Unsigned integer
INT32 32 Signed long integer
UINT32 32 Unsigned long integer
FLOAT32 32 32-bit floating point
STRING3 24 Three byte string
STRINGS 40 Five byte string

2.1 NEW FEATURES

The following table shows the new features that are added in the OPTE? Dual Port Ethernet's
firmware versions.

Table 4. New features

New feature Firmware version

EtherNet/IP protocol V004
Ethernet ring support (RSTP) V004
Address Conflict Detection (ACD) V004
Media Redundancy Protocol (MRP) V006
Simple Network Management Protocol (SNMP) V006
LLDP-MIB, LLDP-EXT-DOT3-MIB, LLDP-EXT-PNO-MIB V006
EDD files SIMATIC PDM V006
Fast communication modes in VACON® NXP voo7
PROFINET IO Alarms V007
Simple Network Time Protocol (SNTP) V008
Fast MRP support verified V008
Device Level Ring (DLR) V009

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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OPTE9 ETHERNET BOARD TECHNICAL DATA

GENERAL

Table 5. Technical data

General Board name

OPTE?9

. Interface
Ethernet connections

Two RJ-45 connectors

Transfer cable

Shielded Twisted Pair (STP) CAT5e

Speed

10/100 Mb

Communications Duplex

half / full

Default IP-address

By default the board is in DHCP mode

Protocol

Modbus TCP, Modbus UDP, Profinet I/0, EtherNet/IP

Ambient operating tem-

Environment

berature -10°C...50°C
Storing temperature -40°C...70°C
Humidity <95%, no condensation allowed
Altitude Max. 1000 m

Vibration

0.5G at 9...200 Hz

Fulfills EN50178 standard

CABLES

For connecting the OPTE9 devices, use only Ethernet cables that meet at least the requirements of
category 5 (CAT5) according to EN 50173 or ISO/IEC 11801.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4. LAYOUT AND CONNECTIONS

The VACON® OPTE9 Dual Port Ethernet option board is connected to the Ethernet bus using the
standard RJ45 connectors (1 and 2). The communication between the control board and the AC drive
takes place through a standard VACON® Interface Board Connector.

4.1 LAYOUT AND CONNECTIONS

oYL -
: ©
\ el ‘

11592 00

o
=
m
kol
I
[}

A Ethernet connector C Interface Board connector
B Ethernet connector

Figure 1. The OPTE9 option board

Table 6. OPTE? Ethernet ports

Ethernet port Description
1 Ethernet port 1 (PHY1)
2 Ethernet port 2 (PHY2)

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4.2 LED INDICATIONS

_— ]
®©

\ el

\ A \ LED indications | \ \

11593 00

Figure 2. The OPTE9 option board LED indicators

The table below lists possible LED combinations and their meanings. When the EtherNet/IP is
active, the option board follows CIP standard for LED indications. Therefore, the indications
described in Table 7 do not apply. See Chapter 9.1.4 "LED functionality".

Table 7. List of possible LED combinations

LED combinations Description

No power. All LEDs are OFF.

RN [[ER ||BS

@

Option board firmware is corrupted or its software is missing.
BS | |[ERis blinking (0.25s ON / 0.25s OFF])

Option board failure. Option board is not operational. BS is red
and ER is possibly blinking (2.5s ON / 2.5s OFF)

Option board is operational.
RN|[ER|[BS| " P
N Protocol is ready for communications. RN is blinking (2.5s ON /
\RNx ER || BS | |2.5s OFF).

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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LED combinations Description

RN | ERIIBS Protocol is communicating.

FamN Protocol communication fault. ER is blinking to indicate a fault.
RN RN is blinking to indicate that protocol is again ready for

M communications.

Protocol is communicating with an active fault. ER is blinking.

Duplicate IP address detected. RN is blinking.

IER BS
R
N

7] | Profinet 10 only! In node flashing test all three LEDs are
N BS | | blinking.
N

If option board detects hardware failure or some other non-
recoverable fault situation, it will generate a slot fault (F54) and

all three LEDs are red. Try to update option board firmware. If
situation is not resolved with the update, you may need to

replace the option board.

4.2.1 PROFINET IO

When using the "Node Flashing Test" function, you can determine to which device you are directly
connected. For example, in Siemens S7, by using the menu command "PLC > Diagnostics/Setting >
Node Flashing Test..." you can identify the station directly connected to the PG/PC if all three LEDs
are flashing green.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4.3 ETHERNET DEVICES

The common-use cases of Ethernet devices are "human to machine’ and ‘'machine to machine’. The
basic features of these two cases are presented in the pictures below.

4.3.1 HUMAN TO MACHINE
Requirements:
- Graphical User Interface

- Relatively slow communication in use

Vacon PC tools interface
- Parameters

- Slow rate actual
Values:

- Trends

- Fault history

1 2 3 4 5 6 7 8
- P |
Power

N

11594 _uk

Figure 3. Ethernet, Human to Machine

NOTE! NCDrive can be used in VACON® NXS and NXP drives via Ethernet. VACON® Live can be used
with VACON® 100 family.

NOTE! The Ethernet connection to VACON® 20, VACON® 20 X and VACON® 20 CP via the OPTE9 Dual
Port Ethernet is not yet supported.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4.3.2 MACHINE TO MACHINE
Requirements:
- Industrial environment

- Fast communication in use

MASTER

|

Real-Time Control

- Start/Stop, Direction,...
- Reference

- Feedback

1 2 3 4 5 6 7 8
- I (oo
Power

AN

o@o
oo

11595 uk

Figure 4. Ethernet, Machine to Machine

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4.4 CONNECTIONS AND WIRING

The OPTE? has two Ethernet ports and an embedded switch. The option board is seen in network as
a single device as it has only one MAC and IP address. This configuration enables three different
topologies:

e Star (see Chapter 4.4.1)
e Daisy chain (see Chapter 4.4.2)
* Ring (see Chapter 4.4.3)

Each of these topologies has their own advantages and disadvantages. When designing the network
you must carefully consider the risks and benefits against the cost of the selected topology.

The OPTE9 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. The boards 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. Because of the internal switch
in OPTEY, it does not matter in what port of the option board the Ethernet cables are connected to.

4.4.1 TOPOLOGY: STAR

In star network, all the devices are connected to the same switch(es). This topology reduces the
damage caused by single cable failure. It would affect only to a single drive instead of them all. In
this setup, a drive will receive only broadcast/multicast messages and messages directed to this
drive.

Only one port from the OPTE9 can be connected to a switch in the star topology. Connecting both
ports to switch(es) will cause an involuntary Ethernet ring which, in this setup, will break the
network.

PLC

Powe

//\

DRIVE DRIVE DRIVE DRIVE

OPTE9-1 OPTE9-2 OPTE9-3 OPTE9-8

11660_uk

Figure 5. Star Topology

4.4.2 TopPoLOGY: DAa1sy CHAIN

The daisy-chaining allows you to reduce the costs for cabling and networking equipment such as
switches. The maximum number of daisy-chained boards is 32. This restriction comes from the
average latency (20 to 40 microseconds) per Ethernet switch. The drawback in the daisy chain
topology is that it increases traffic in all except the last drive. The first drive in the daisy chain sees

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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all the traffic in the chain. Also damage to a single cable will drop all drives behind it from the
network.

Both in daisy chain topology and in star topology, the last drive's port must not be connected back
to the same line. This would cause an involuntary Ethernet ring which will break the network.

PLC

|

DRIVE DRIVE DRIVE DRIVE

OPTE9-1 OPTE9-2 OPTE9-3

t bt bt

11597A uk

Figure 6. Daisy chain topology

4.4.3 TOPOLOGY: RING

In some cases it is possible to use OPTE? in a ring topology. The ring topology gains the same
reduced cabling cost as the daisy chain topology, but decreases the damage caused by a single cable
failure.

OPTE9 can be used with the following media redundancy protocols:

Table 8. OPTE9 media redundancy protocols

Protocol Active fieldbus protocol Recovery time

RSTP Any Seconds

< 200 ms (typical]
MRP PROFINET <50 or < 10 ms with Fast-MRP
DLR EtherNet/IP ~4 ms

NOTE! Ring network sizes should be limited from what is specified in the media redundancy
protocols (usually up to 50 nodes) depending on the network load. When low I/0 data intervals are
used, we recommend that ring networks should be limited to fewer than 32 devices. High load on
network can cause recovery times to increase and in worst cases to trigger a watchdog failure.

4.4.3.1 Rapid Spanning Tree Protocol (RSTP)

To use the RSTP protocol, add a managed Ethernet switch that supports the RSTP protocol. If a
single link is broken, the RSTP switch will notice this and start sending data from the PLC to both
directions effectively creating two daisy chains. When the link has been repaired, the switch will
notice this too and reverts back to normal operating mode. Compared to the star topology, the ring
topology adds more network traffic to almost all drives. Damage to two cables will always create an
isolated subnetwork.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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In the RSTP configuration, one of the ports in the switch is "Designated Port" (DP) and the other
"Alternative Port" (AP). When the network is functioning properly, the traffic flows through the
designated port. Only the BPDU (Bridge Protocol Data Unit) packets are transferred through the AP
port. The BPDU packets are used by the switch to determine if the network is working properly. If it
detects that the BPDU packets do not go through the ring, it will change the alternative port to a
second designated port. Now the switch will send packets to both directions in the broken ring (see
Figure 8).

Each designated port has a list of MAC addresses which are behind that port. Only frames directed
to the device in the MAC list are forwarded into that designated port. The broadcast and multicast
frames are sent to all designated ports.

Managed SW|tch W|th RSTP support

PLC

Eﬁ POWE

|
DRIVE DRIVE DRIVE DRIVE
OPTE9-1 OPTE9-2 = E
t i bt H
11661 _uk

Figure 7. Ring topology

In the example below, the Ethernet communication will be interrupted to device number three and
other devices after that when the link is broken. The Fieldbus communication maybe faulted when
the link is broken, but when the switch enables the second designated port, the connections can be
reopened. In the RSTP protocol, it generally takes few seconds before the second designated port
will be activated. This depends on the BPDU exchange cycle, which is 2 seconds by default.

Managed SW|tch W|th RSTP support

PLC
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o _
l |
\

DRIVE DRIVE DRIVE DRIVE
OPTE9-1 OPTE9-2 OPTE9-3 OPTE9-8
t bt i !

L S 4
11662 _uk

Figure 8. Ring topology: Error in network

NOTE! The OPTE9 switch itself does not implement the RSTP protocol, so the network will always
need a third party switch to support it.

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

The screenshots below (Figure 9, Figure 10) show one example of configuring the RSTP in the switch
(in this case an EtherWAN switch). Port two is the designated port and port one is the alternative
port. The PLC was connected to port nine (the laptop taking the screenshots was in port 16). When
configuring your switch, refer to the switch manufacturer's manual.

Status
Bridge 1D BOOODDeDbI2503a9
Designated Root 800000e0b32503a9
Reg Root ID
Root Port 0
Root Path Cost (1]
Current Max Aqge (sec) 20
Current Hello Time (sec) 1
Current Forward Delay (sec) 15
Hold Time (sec)
: Topology Change Count
B3 VIAN [Time Since Last Topology Change
B SNMP Spanning Tree Protocol Enable v
T‘J $02,0x Bridge Priority (0..61440) 32768
8 S o Hello Time (1..10 sec) i
Max Age (6,40 sec) 0
Forward Delay (4..30 sec) 15
STP Version RSTP w
_Update Setting
11663 uk

Figure 9. EtherWAN Switch RSTP Configuration example

i Mansgeessi Swrick

= T L Ea Path | Point to Polnt s Tt
S0P 1 |DisablediDiscarding) | 128 (200000 pointto.peint | Disabled
g T | DusignatodForwardinsg) 128 [20M000| poini-to point Disabiled
i 3 |DisabledDiscarding) 128 [200000]  shared Disobled
Tic) ST/ Rag 1 |Disabind|Discarding) 128 [200000|  =hared Disabled
Cilubal CanSruratun ;
5 |DisablodiDiscarding) 128 200000 shared Disakled
m S— e ettt e et pein oyt Ao A
6 | Disahled{Discarding) 128 [200000 shared Disabled
m, e P |7 |Disabled{Discarding) 128 200000 shared Disalled
- e B ‘I'.stah].ad[!.‘qb.candu-g:l ) | 128 200000 shared | Disabled
a.ling Sefig __ 9 |DesignateciForwarding) | 126 [200000| point-topoint | Disabled
w4 VLAN 10 [}L-iahlad[i'}utardmm 128 200000 shared Disabled
=5 el 11 Disahled{Discarding) 128 (200000 shared | Disnbled
T SXMP 12 |Disabled|Discarding) 128 (200000 shared | Disabled
205 ok iz |13 |DisablediDiscarding) 128 2000001 shared |  Disabled |
#i2y Oaher Proteceds 14 Disaldod{Discarding) 128 (200000 shared | Diisabled
15 DisahlediDiscarding) 120 200000 shared Disabled
16 |DesignatediForwarding) | 128 [200000] point-to-point | Drisabled
RSTP Port Configuration
L L] D) _Sndn By
Ligeiube Settmng
11664 _uk

Figure 10. EtherWAN Switch RSTP Configuration example - Port Settings

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4.4.3.2 Media Redundancy Protocol (MRP)

The MRP is designed to react deterministically on a cable failure. This makes it suitable to be used
in process automation. One of the nodes in the network has the role of Media Redundancy Master
(MRM), which observes and controls the ring topology in order to react to network faults. Usually
this device is PLC or network switch.

The other nodes in the network are called Media Redundancy Clients (MRC]), and they react on
received configuration frames from the MRM and can detect link changes on its ring ports. OPTE9
supports only MRC functionality.

The MRM and MRC have two ring ports, which take one of the following states:

e DISABLED
- Allframes are dropped
e BLOCKING

- All frames are dropped, except the following frames:

al MRP frames (e.g. MRP_test and MRP_TopologyChange)

b) Frames specified to pass ports in "Discarding” state, e.g. LLDP frames
e FORWARDING
- All frames are forwarded according to normal behaviour

The MRM sends MRP_Test frames in a configured time period to monitor the state of the ring
topology. If the MRM receives its own MRP_Test frames (network is closed), one of the ring ports is
set to FORWARDING state and the other to BLOCKED state (see Figure 11). If the MRP_Test frames
are not received by the MRM [network is open), it sets both of its ring ports to FORWARDING state
(see Figure 12).

The following figure shows an example of a MRP network, where the PLC acts as a MRM.

PLC
MRM
I
Forwarding Blocked
DRIVE DRIVE DRIVE DRIVE
MRC MRC MRC MRC

OPTE9-1 OPTE9-2 (o]

t bt bt b

11713 uk

Figure 11. MRP ring: Closed network

In the example below, the Ethernet communication will be interrupted to device number three and
other devices after that when the link is broken.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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PLC
MRM
Forwarding Forwarding
DRIVE DRIVE DRIVE DRIVE
MRC MRC MRC MRC

OPTE9-1 OPTE9-2 OPTE9-3 OPTE9-8
t i bt !
11714 uk

Figure 12. MRP ring: Error in network

NOTE: The OPTE9 can use MRP (as MRC] only when PROFINET 10 is the selected protocol. MRP is
available in OPTE9 version V006 or later.

MRP Recovery Times and Fast MRP

MRP can be configured to send test frames with different time periods, depending on the maximum
allowed recovery time for the network. These times are set as the guaranteed time for a network of
50 nodes to recover from a ring error.

Typically, in PROFINET 10 systems the recovery time is defined as 200 ms. However, the MRP
specification allows for recovery times of 500, 200, 30 and 10 ms. OPTE9Y can be used in systems with
the lowest recovery time of 10 ms. This is often called “Fast MRP".

When you use MRP in a PROFINET 10 network, we suggest that you set the watchdog time of each
device in the ring to the maximum recovery time, usually 200 ms. This guarantees that a cable
failure does not interrupt the fieldbus connection.

4.4.3.3 Device Level Ring (DLR]

Device Level Ring [DLR] protocol provides a means for detecting, managing and recovering from
faults in a ring-based network. It supports a single-ring topology. Multiple or overlapping rings are
not supported. Other features include "Sign on process” used to identify all ring participants and
“Neighbor check process” which allows nodes to check the health of their adjacent nodes.

One device acts as a ring supervisor, monitoring the state of the ring while other devices act as DLR
nodes. Only one device can act as an active supervisor, although backup supervisors are possible.
Nodes can be divided into Beacon- and Announce-based nodes depending on which frames the
nodes process. OPTE9 supports Announce-based functionality.

DLR nodes have three states:

e |DLE_STATE: indicating linear topology for non-supervisor nodes
e FAULT_STATE: initial state for enabled ring supervisor, or when ring fault has been detected
e NORMAL_STATE: normal function in ring topology mode

The active ring supervisor sends Beacon frames from both its ring ports once per beacon interval
(400 ps by default) to monitor the state of the ring and an Announce frame once per second. If the
Beacon frames are received back at the supervisor, one of its ports is set to blocking and the other
to forwarding state (Figure 13).

e Only the following packets are processed from the blocked port:
e Beacon frames from self and other supervisors
» Link_Status/Neighbor_Status frames

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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e Neighbor_Check request or response and Sign_On frames

RING
SUPERVISOR
Beacon mm Beacon
- — — — — — —
j— — — — — — — — — — 1 |
Announce Announce !
| |
|
|
| |
)
DLR DLR DLR DLR
NODE NODE NODE NODE

OPTE9-1 OPTE9-2 OPTE9-3 OPTE9-4
| B 1 IRl )
11857 _uk

Figure 13. DLR ring: Network configuration when ring is closed [NORMAL_STATE]

If a network error occurs to DLR capable nodes, Link_Status frames are sent by nodes to inform the
ring supervisor immediately which port(s) have a failure (Figure 14).

ACTIVE RING|
SUPERVISOR|

DLR DLR DLR DLR
NODE NODE NODE NODE
OPTE9-1 OPTE9-2 OPTE9-3 OPTE9-4

T Link Status | | | Link Status
11858 uk

Figure 14. DLR ring: Failure in network

A Link_Status frame triggers an error response in active ring supervisor, which unblocks traffic on
its previously blocked port (Figure 15). In case of an uncommon failure (for example, if cable breaks
between two non-DLR capable devices), the error is noticed from Beacon timeout value, and not

from Link_Status frames. Therefore, arecovery in a network with non-DLR capable devices can take

longer.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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ACTIVE RING
SUPERVISOR|

DLR DLR DLR DLR
NODE NODE NODE NODE

OPTE9-1 OPTE9-2 OF|’TE9-3 OPTE9-4

?

11859 uk

Figure 15. DLR ring: Network configuration after failure [FAULT_STATE])

The ring recovers after Beacon frames again are received from both of the active ring supervisors
ring ports. Ring recovers back to its original state (Figure 13).

NOTE! DLR is active only when EtherNet/IP is the selected protocol. DLR is available in OPTE9
version V009 or later.

DLR Recovery Times

DLR allows setting of the beacon interval and the beacon timeout values, with lower beacon interval
providing faster ring recovery performance. With default values (400 ps interval and 1960 ps
timeout), DLR can reach much faster ring recovery times than e.g. Media Redundancy Protocol.
Typically, these times are around 3 ms for Beacon-based and 4 ms for Announce-based nodes.

When using DLR, we recommend that the watchdog time is set to a value greater than 4 ms. This
will ensure that a properly configured ring network will recover from a network failure within the
watchdog time.

4.5 ACD (ADDRESS CONFLICT DETECTION)

The OPTE9 option board implements ACD algorithm (IETF RFC 5227). The implementation includes
requirements from the EtherNet/IP protocol.

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. During the delay or after it, the ACD passively checks incoming ARP messages for use
of the device'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 LEDs. This is done according the "DefendWithPolicyB".
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).

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4.6 TIME SYNCHRONIZATION

4.6.1 UsiNGg ID 2551

System time in VACON® 100 family and VACON® NXP/NXS AC drives can be updated by writing 32
bit unsigned value to ID 2551. This value is seconds since 1.1.1970 (Unix time). In VACON® 100
family, the default timezone is UTC. Local time can be configured by changing the timezone and
setting the daylight saving mode. VACON® NXP/NXS AC drive does not have time settings, so value
written to this ID must be local time.

4.6.2 SNTP (SIMPLE NETWORK TIME PROTOCOL)

Simple Network Time Protocol enables usage of network time servers. Date and time information
is requested from the time server and set as system time. With SNTP, you can keep all devices in
your network in same time. This device acts as SNTP client. One use case for SNTP is that fault
history time stamps can now be compared between drives, enabling better fault tracing, for
example, detecting, in which order the drives were faulted. Synchronized date and time also enables
drives to automatically do programmed operations based on time information.

SNTP has two modes: Poll and Listen Only. Both also have modes where failure to update time will
generate fieldbus fault. In Poll mode, option board will request new time information periodically.
Defaultintervalis 200 seconds. Lowest possible value is 30 seconds. This time can be adjusted from
SNTP parameters. In Listen only mode, time broadcast from server is expected every interval. You
can set two SNTP server addresses. For Poll mode, you have to define at least one SNTP server
address. You do not have to set server address in Listen Only mode, but in that case, the time
broadcasts are accepted from anyone who sends them.

When the SNTP client fails to receive time update from server within the time interval, it will first
wait (or request, depending on mode]) the interval time again for the update. If it again does not
receive time update, it will change server and request (or wait for broadcast) from the second server.
If it receives the response from the second server, this server will be used until it fails. After device
restart, the SNTP will always first try the server number 1 (if its address has been defined). If the
second server also fails twice, the SNTP moves back to the server number one. If the selected mode
is Poll Fault or Listen Only Fault, a fieldbus fault is generated at this point.

SNTP also has port setting. By default, the SNTP port is 123, but you can change it. In Poll mode,
the requests are sent to this port on the time server. In Listen Only mode, the broadcasts are
listened in this port.

The SNTP monitoring values show the currently used SNTP server and the time since the last
received update. The SNTP status value tells status of the time synchronization. For example, if the
SNTP mode is Poll and you have not defined any SNTP server addresses, the SNTP status will be
“Invalid configuration (3)".

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

The VACON® OPTE9 Dual Port Ethernet option board can be used with the following VACON® AC
drives.

Table 9. Supported AC drives and slots

From AC drive SW From OPTE9 SW

AC drive Slots version on version on
VACON® NXP D, E NXP00002V188 V001
VACON® NXsS D, E NXS00002V179 V001

VACON® 100 INDUSTRIAL D.E FW0072V018 V003

and 100 X

VACON® 100 FLOW D, E FW0159V012 V003
VACON® 20 - FW0107V011 V002
VACON® 20 X and CP - FWO0117vV007 V002

VACON® 100 family support

The VACON® 100 family AC drives are supported from the OPTE? firmware version V003. The
process data in VACON® 100 family AC drives is 32 bit. The 32-bit process data support is planned
for later firmware release. Only 16-bit process data is supported.

EtherNet/IP support

EtherNet/IP protocol was added to OPTE9 firmware version V004. The table below shows required
minimum AC drive firmware version .

Table 10. Required minimum AC drive firmware versions

AC Drive From AC drive SW version on

VACON® NXP NXP00002V191

VACON® NXS NXS00002V181

VACON® 100 INDUSTRIAL and FWO0072V018
100 X

VACON® 100 FLOW FWO0159V012

VACON® 20 FWO0107V012

VACON® 20 X and CP FW0117V009

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.1 INSTALLATION IN VFICON® NX

ﬁ Make sure that the AC drive is switched off before an option or fieldbus board is
changed or added!

VACON®™ NX AC drive.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Install the OPTE9Y Option Board in slot D or E on the control board of the AC drive.
Make sure that the grounding plate fits tightly in the clamp.

o

' X %
Make a sufficiently wide opening for your cable by cutting the grid as wide as
necessary.
6 Close the cover of the control unit and the cable cover.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.2 INSTALLATION IN VACON® 20

5.2.1 FRAMES MI1, MI2, MI3

Remove the cable connector lid from the
AC drive.

11555A_00

Select a correct grounding plate and attach it to the
option board mounting frame. The grounding plate is
marked with the supported enclosure size.

Attach an option board mounting frame to
the AC drive.

11556A_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Connect the flat cable from the option board mounting frame to V20.

11557A_00

If a cable strain relief is required, attach the parts as shown in the figure.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Install the option board to the option board
holder. Make sure that the option board is
securely fastened.

11559A_00

Cut free a sufficiently wide opening for the
option board connector.

Attach the option board cover to V20. Attach
the strain relief cable clamp with screws if
needed.

11560A_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.2.2 FRAMES MI4, MIs

& Make sure power is disconnected before opening the V20 cover.

1a: For Ml4: Open the cover.

11561_00

1b: For MI5: Open the cover and release the fan connector.

1156400

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Connect the option board to connector PCB.

11565_00

Attach the option board with connector PCB to V20 and connect the flex cable.

11566_00

Attach a suitable grounding plate to V20. The grounding plate is marked with
supported enclosure size.

11567_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Assemble a clamp on top of the grounding plate on both sides of the option board.

11568_00

8a: For Ml4: Close the cover.

11570_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.3 INSTALLATION IN VHCON® 20 X AND 20 CP

Do not add or replace option boards or fieldbus boards on an AC
drive with the power switched on. This may damage the boards.

Open the cover of the drive.

11643_00

MU3 example

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

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Remove the option slot cover.

7090_00

Mount the option slot cover. Remove the plastic opening for the option board
terminals.

7091_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.4 INSTALLATION IN VHCON® 100 FAMILY

Open the cover of the AC drive.

9174.emf

fj} The relay outputs and other I/0-terminals may have a dangerous control voltage

present even when VACON® 100 family AC drive is disconnected from mains.
DANGER

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Open the inner cover to reveal the option board slots (C,D,E).

3023.emf

Install the fieldbus board into slot D or E.

NOTE: Incompatible boards cannot be installed on VACON® 100 family AC drive.
Compatible boards have a slot coding that enable the placing of the board.

3024.emf

Then connect the cable to its appropriate OPTEC EtherCAT option board RJ-45
4 connector.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Unless already done for the other control cables,
cut free the opening on the AC drive cover for the
fieldbus cable (protection class IP21).

NOTE: Cut the opening on the same side you
have installed the board in!

Remount the AC drive cover and run the cable as
shown in picture.

NOTE: When planning the cable runs, remember
to keep the distance between the fieldbus cable
and the motor cable at a minimum of 30 cm. It is
recommended to route the option board cables
away from the power cables as shown in the pic-

6 ture.

TN
rl| Fieldbus
I cables

9202.emf

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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INSTALLATION IN VHCON® 100 X

.5

Open the cover of the AC drive.

11638_00
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To get access to the option board slots, remove the screws and open the cover of
the control unit.

11639_00

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




VACON ©® 42 INSTALLATION

Install the option board into the correct slot, D or E.

4 Close the option board cover.

Remove the cable entry plate. If you
installed the option board in the slot
D, use the cable entry plate on the
right side. If you installed the option
board in the slot E, use the cable
entry plate on the left side.

5 NOTE! The cable entry plate at the
bottom of the drive is used only for
mains and motor cables.

11641_00

6 Open the necessary holes in the cable entry plate. Do not open the other holes.
See the VACON® 100 X Installation Manual for the dimensions of the holes.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Attach a cable gland on the hole in the
cable entry plate. Pull the Ethernet cable
through the hole.

NOTE! The Ethernet cable must go
through the correct cable entry plate to
avoid going near the motor cable.

11642_00

8 Put the cable entry plate back.

9 Close the cover of the AC drive.

5.6 PC TooLs

Before connecting the OPTE9 option board to the network, its IP addresses must be set according
to the network. By default, the option board uses a DHCP server to get an IP address. If your network
does not have a DHCP server, you need to set an IP address manually. This can be accomplished
with the PC tools described in this chapter or with the AC drive's keypad (see Chapter 6).

For more information about IP addresses or a DHCP server, contact your network administrator.

5.6.1 PC TOOL SUPPORT

This table describes what PC tools are supported in each AC drive type. The connection type “serial”
means a direct connection to the AC drive. The connection type “Ethernet” means a connection via
the OPTE9 Ethernet port.

Table 11. The supported PC tools with different AC drives

VACON® 100 family | VACON® NXS/NXP | VACON® 20 family

Tool Serial Ethernet Serial Ethernet Serial Ethernet
VACON® Loader X X X
VACON® Live X X X
NCIPConfig X X X
NCDrive X
NCLoad Not supported with OPTE9 Dual Port Ethernet

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.6.2 UPDATING THE OPTEY OPTION BOARD FIRMWARE WITH VFICON® LOADER

The VACON® Loader can be downloaded from http://drives.danfoss.com website. It has been
bundled with the VACON® Live software package.

To update the option board firmware, follow the steps below.

NOTE! With VACON® 20, the baud rate 9600 must be used. With VACON® 20 X and VACON® 20 CP,
the following baud rates are supported: 9600, 19200, 38400 or 57600.

Step 1. Connect your PC to the controller by using the USB/RS485 cable.

Then select the firmware file which you want to load to the option board and double click it. This will
start the VACON® Loader software. You can also start the program from the Windows Start menu.
In this case, select the firmware file using the "Browse"-button (see Figure 16).

'_Vacon Loader 1.1.5.1 =JOk
VACON
Select file.
File:

E:\PWO0190V001 .vex

File: E:\FWO0190V001.vox
Next >

| Dodoio

11598 00
Figure 16. VACON® Loader: File selection

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Step 2. Press 'next’ and wait for the loader to find the network drives.

Then select a drive from the list and press 'Connect to Selected'. See Figure 17.
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Figure 17. VACON® Loader: Connecting to drive

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Step 3. Select the modules to be updated, press 'next’ and wait until the operation is finished. See
Figure 18 and Figure 19.

Ve W AETYEE

Select modules.

L= _Name —
Firmware for Dual Port Ethemnet option board

File: E:\FW0190V001.vcx

Connected to drive. | <Back || Next> |
Type: Vacon 100, Name: VO0000030473, Brand: Vacon,

Media: Serial, Port: COMS, Device: COM8: Silicon Labs SoAoDo
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Figure 18. Option board slot selection

| File: E:\FWD190V001.vex

Loading "FW0190V001.vex"™ 8% done

Loading module 2/9.
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Connected to drive. < Back Next >

Type: Vacon 100, Name: V00000030473, Brand: Vacon,

Media: Serial, Port: COMS, Device: COMS: Silicon Labs !
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Figure 19. VACON® Loader: Firmware loading

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Figure 20. VACON® Loader: Loading is finished

5.6.3 PC TooLs FOR VACON® NX / NCIPCONFIG
The VACON® OPTE9 Dual Port Ethernet option board can be configured with the NCIPConfig tool.

Before the option board can be used, a valid IP address must be set. By default, the OPTE? uses a
DHCP server. If your network does not have a DHCP server, you will need to set an IP address
manually and change the "IP Mode" to "static”.

For more information about IP addresses or a DHCP server, contact your network administrator.

To install the NCIPConfig tool, start the installation program from the CD or download it from http:/
/drives.danfoss.com website. After starting the installation program, follow the on-screen
instructions.

Once the program is installed successfully, you can launch it by selecting it in the Windows Start
menu. Follow these instructions to set the |IP addresses. Select Help --> Manual if you want more
information about the software features.

Step 1. Connect your PC to the Ethernet network with an Ethernet cable.

You can also connect the PC directly to the device using a crossover cable. This option may be
needed if your PC does not support the Automatic crossover function.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Step 2. Perform network nodes scanning.

Select Configuration --> Scan (Figure 21) and wait until the devices connected to the bus in the tree
structure are displayed on the left side of the screen.

—NCIPConfig - Untitled - Plant (=] X
Fie Edt [Comfigrmion Solbwae View Help

D || San tl

BT o "'_T-f' [ | b L2 P s Nibrotbis, | Gowwiy | Dbl | Dbon N0 | oloum | iion Sl

g Tarngels
{ ¥
[ e [TE]
11629 00

Figure 21. Network nodes scanning

NOTE! The NCIPConfig uses broadcast messages for scanning devices. Some network switches
might block the broadcast messages. In this case, each network node must be scanned separately.

Step 3. Set the option board settings.

To change the board name, select the cell in the column ‘Node' and enter the name of the node.
Notice that this changes the name seen only in VACON® PC tools. PROFINET 10 Name Of Station
value must be changed via protocol settings or over PROFINET 10 DCP protocol.

To change the node IP settings, select the cell in the right column and enter the value according to
the network IP settings. The program will report conflicts with a red color in table cells.

To change the IP Mode, click the cell and select the desired mode from the dropdown list (Figure 22).

To commit the changes, mark the checkbox and select Configuration->Configure- from the menu.
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Figure 22. Change the option board settings

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Step 4. Change the protocol settings.

To change the currently active protocol, select the setting from the tree structure. A dialog box
opens. Select the desired protocol from the dropdown list (Figure 23). After clicking "ok" the setting
will be activated.

The rest of the settings can be changed similarly, but values are edited in the tree (Figure 24). See
Chapter 6 for more information about the settings.
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Figure 23. Change the currently active protocol value
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Figure 24. Change the communication timeout value

5.6.4 PC TooLs FOR VFICON® NX 7/ NCDR1IVE

You can configure the drive parameters with the NCDrive. Some of the OPTEY parameters can be
configured with the NCDrive. However, it is recommended to use the NCIPConfig tool for the OPTE?
Dual Port Ethernet configuration in the VACON® NXS/P AC drives.

You need to have a PC with an Ethernet connection and the NCDrive tool installed. To install the
NCDrive, start the installation program from the CD or download it from http://drives.danfoss.com
website. After starting the installation program, follow the on-screen instructions.

Once the program is installed successfully, you can launch it by selecting it in the Windows Start
menu. Select Help --> Contents if you want more information about the software features.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Before using the NCDrive, you need to configure the option board IP settings with NCIPConfig. If the
option board does not have valid IP settings you will not be able to connect with the NCDrive.

Step 1. Connect your PC to the Ethernet network with an Ethernet cable.

You can also connect the PC directly to the device using a crossover cable. This option may be
needed if your PC does not support Automatic crossover function.

Step 2. In order to connect to the drive, you need to select the active drive first. Press the "Drive
Select" button (see Figure 25) to scan the network drives.

File Edit View OCrive Tools Window Help
Dle|i| & C ONAME & OFFLINE B -84

Drive Salect

11603 _00

Figure 25. NC Drive: “Drive Select”

Step 3. In the "Select the active drive” dialog [see Figure 26), select the drive you want to connect to.
Then press the "Set Active Drive” button. Now you can close the dialog.

The IP information presented in the dialog comes from the option board, other information comes
from the drive.

1 NCDrive
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Figure 26. NC Drive: Active drive selection

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Step 4. Press the "ON-LINE" button. The NCDrive will connect to the drive and start loading
parameter information. This will take a few minutes. See Figure 27 and Figure 28.
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Figure 27. NC Drive: Going online
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Figure 28. Loading information from the drive

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Step 5. To change the option board settings, navigate to the "M7Expander boards” menu and select
the slot that the OPTE9? is connected to. You can change the IP address, network mask and default
gate address in the menu item "G 7.x". After you have changed the IP settings, you need to change
“IP Mode" to "Fixed IP" in order to activate the settings.

For more information about these settings, see Chapter 6.1.
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Figure 29. NC Drive: OPTE? parameters

NOTE! The NCDrive software can be used with the Ethernet board in VACON® NXS and NXP drives.
NOTE! The NCDrive software is recommended to be used in LAN (Local Area Network] only.
NOTE! This feature does not work with VACON® 100 family AC drives.

5.6.5 PC TooLs FOR VHCON® 100 FAMILY AND VHCON® 20 / VHCON® LIVE

VACON® Live can be used to configure the IP settings of the OPTE? option board. VACON® Live can
be downloaded from http://drives.danfoss.com website.

To configure the IP settings of the OPTE9 option board, follow the steps below:

NOTE! VACON® 20, VACON® 20 X and VACON® 20 Cold Plate do not support VACON® Live
connection over the OPTE9Y Ethernet port.

Step 1. Connect your PC to the Ethernet network with an Ethernet cable. You can also connect the
PC directly to the drive using a crossover cable. This option may be needed if your PC does not
support Automatic crossover function.

You can also connect to the VACON® 100 family AC drive by its serial port. In any case the steps
below are the same for both connections.

NOTE! You cannot use VACON® Live via the option board if the option board does not have a valid IP
address. If you change the IP settings of the option board when connected through it, VACON® Live
connection will be lost.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Step 2. Start VACON® Live. When the program starts and it asks "Select startup mode”, select
“Online”. The program will scan your network for compatible drives. When found, they will be added
to the list. Select the drive that the OPTE9 option board is connected to and press "Connect to
select”.

Startup mode n
Select startup mode:

Oniine V\,\s_] | offine |

7093A_00
Figure 30. VACON® Live: The "Startup mode” dialogue box

Select devices [ x |
Deve Mame Drve Type Brand  Media Port/ IP Dievice | MAC
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=
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Redresh cancel | | connectin S-EIECHE}?
J094A_00

Figure 31. VACON® Live: The “Select devices” dialogue box

NOTE! The first column is the drive's name, but the information about IP and MAC addresses come
from the option board (if the device on the list is an option board).

NOTE! Some switches block broadcast messages. In this case, each network node must be scanned
separately.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Step 3. To change the IP settings, navigate to the "5. /0 and Hardware" menu and select the slot
that the OPTE9 is connected to. You can change the IP address, network mask and default gate
address in the menu item "5.x.3 Parameters”. After you have changed the IP settings, you need to
change "IP Mode"” to "Fixed IP" in order to activate the settings. For more information about these
settings, see Chapter 6.1.
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Figure 32. VACON® Live: OPTE9 IP Address Mode

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

The VACON® OPTE9 Dual Port Ethernet option board is commissioned with the control keypad by
giving values to appropriate parameters in the option board menu (or via PC tools, see Chapter 5.6
"PC Tools").

Keypad commissioning procedures and location of parameters differ a little with different AC drive
types:

o Inthe VACON® NXP/NXS option board, parameters are located under the menu M5
(Expander board menul).

e Inthe VACON® 100 family option board, parameters are located under the menu M7 (I/0 and
Hardware).

6.1 OPTION BOARD MENU

The control keypad makes it possible for the user to see which expander boards are connected to
the control board and to reach and edit the parameters associated with the expander board.

6.1.1 OPTION BOARD PARAMETERS
The OPTE9 board parameters are listed in the table below.

Table 12. Parameters menu structure

Name Default Range Description
MI?)ISEES[,O[]{] Active protocol. If “None" is selected then
Comm. Protocol* Modbus . ' there is no active fieldbus protocol in
Profinet 10 (2), option board
EtherNet/IP (3) |°P '
Comm. Timeout 10s 0..65535s Communication timeout in seconds
N L(1), _ . .
Mode* Normal NXOK/Irzze[[;] Only in VACON® 100 family. After this set-
V100 Mode [3'] ting is changed, drive must be restarted.
Sub menu: IP Settings
Fixed IP (1),
IP Address Mode* DHCP DHCP (2],
DCP (3)
IP Part 1* 192 1...223 IP Address Part 1
IP Part 2* 168 0..255 IP Address Part 2
IP Part 3* 0 0..255 IP Address Part 3
IP Part 4* 10 0...255 IP Address Part 4
Subnet mask P1* 255 0...255 Subnet Mask Part 1
Subnet mask P2* 255 0...255 Subnet Mask Part 2
Subnet mask P3* 255 0..255 Subnet Mask Part 3
Subnet mask P4* 255 0...255 Subnet Mask Part 4
Default GW P1* 192 0..255 Default Gateway Part 1
Default GW P2* 168 0...255 Default Gateway Part 2
Default GW P3* 0 0...255 Default Gateway Part 3
Default GW P4* 1 0...255 Default Gateway Part 4

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Name Default Range Description
Autoneg. (1),
. 10 HD (2), . . .
" Autonegotia- Ethernet link speed/duplex selection. It is
Speed/Duplex tion 10 FD (3], recommend to use autonegotiation
100 HD (4), g '
100 FD (5)
Sub menu: EtherNet/IP
20" (1),
21" (2),
23" (3],
"25" (4), EtherNet/IP output assembly instance.
EIP Output 91 "101" (5], Shows the active output instance. The
Instance* "111" (6), instance is selected during the 10 connec-
128" (7), tion open request.
“131" (8)
*151" (9],
*161" (10)
70" (1),
"71" (2),
"73" [3]!
"75" (4), EtherNet/IP input assembly instance.
EIP Input 71 "107" (5), Shows the active input instance. The
Instance* "117" (6), instance is selected during the 10 connec-
"127" (7), tion open request.
*137" (8)
"157" (9],
"167" (10)
EIP Product Code
Offset 0 0..99
Sub menu: Modbus
Modbus Unit Iden- Modbus Unit Identifier. Used only with
tifier* 255 1267, 255 I Mo dbus UDP.
Sub menu: PROFINET 10
EN|0 Name Of Sta- 1240 char For Pro(gnet 0 on_ly. Only YISIble in
tion VACON™ 100 family AC drives.
Name Of Station device identification
NOS Device ID 0 0...65535 number.
evice
Not visible in VACON® 100 family AC
drives.
Sub menu: SNTP
Disabled (1),
Poll (2),
SNTP Mode Disabled Listen Only (3), |[SNTP mode
Poll Fault (4),
Listen Only Fault (5)
Server 1 IP P1 0 255 SNTP Server 1 IP address part 1
Server 11P P2 0 255 SNTP Server 1 IP address part 2
Server 1P P3 0 255 SNTP Server 1 IP address part 3
Server 1 IP P4 0 255 SNTP Server 1 IP address part 4

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Name Default Range Description

Server 2 IP P1 0 255 SNTP Server 2 IP address part 1

Server 2 IP P2 0 255 SNTP Server 2 IP address part 2

Server 2 IP P3 0 255 SNTP Server 2 IP address part 3

Server 2 IP P4 0 255 SNTP Server 2 IP address part 4

SNTP port 123 0..65535 EELE ;eg\é(zr of client port depending on

Time Interval 200 30...65535 -trilomneplorltienr_;]/aalr:g f:ccgirv‘idnsgfor time informa-
Time offset Hours.

Time Offset H 0 -13..15 Only visible in VACON® NXP family AC
drives.
Time offset Minutes

Time Offset M 0 -99...59 Only visible in VACON® NXP family AC

drives.

* These parameters are locked when either PROFINET 10 connection, EtherNet/IP implicit connection or a
Modbus connection is established to write process data (i.e. when fieldbus can be used to control the pro-

Cess).

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6.1.2

OPTION BOARD MONITORING VALUES

The monitor menu shows the currently active IP settings. For example, these values will show ‘0’
when a DHCP server is trying to get an IP address. After the address is received, these values are

updated.

Table 13. Option board monitoring values

Name Range Description
When device has started, it stays in “Initializ-
Initializing (1) ing” status until the connection is opened to
g ' the device. At that point, the status changes to
Stopped (2, "operational”
Fieldbus protocol status Operational (3], P L
Faulted (4] If the connectlo_n_ is closgd or lost, t_he §tatqs
Failin [5]' changes to "Failing” until communication time-
g out time has elapsed. Then the status changes
to "Faulted"”.
0-64 Number of messages with errors
Communication status 0.0...64.999 0-999 Number of messages without communi-
cation errors
Drive control word - Control word in drive format
Drive status word - Status word in drive format
Protocol control word - Control word in protocol format
Protocol status word - Status word in protocol format
Used device MAC address. Available in
MAC Address - VACON® NXP, NXS and VACON® 100 family AC
drives.
None (0)
MRP Ring Init (1)

Media Redundancy

MRP Ring Ok (11)
MRP Ring Fault (21)
DLR Ring Init (4)
DLR Ring Ok (14)
DLR Ring Fault (24)
DLR Ring Stopped (25)

State of active media redundancy protocol

Sub menu: IP Settings

IP Part 1 1..223 Current IP Address Part 1

IP Part 2 0...255 Current IP Address Part 2

IP Part 3 0...255 Current IP Address Part 3

IP Part 2 0...255 Current IP Address Part 4
Subnet mask P1 0..255 Current Subnet Mask Part 1
Subnet mask P2 0...255 Current Subnet Mask Part 2
Subnet mask P3 0...255 Current Subnet Mask Part 3
Subnet mask P4 0...255 Current Subnet Mask Part 4
Default GW P1 0..223 Current Default Gateway Part 1
Default GW P2 0..255 Current Default Gateway Part 2
Default GW P1 0...255 Current Default Gateway Part 3
Default GW P4 0...255 Current Default Gateway Part 4

Local contacts:

http://drives.danfoss.com/danfoss-drives/local-contacts/
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Description
Undefined (1),
Speed/Duplex 11% Eg [[32,]] Shows current Ethernet link speed and duplex
100 HD (4), value.
100 FD (5)

Sub menu: EtherNet/IP

EIP Product Code ‘ - ‘Currently used EtherNet/IP Product Code

Sub menu: PROFINET 10

Name of station value truncated to be shown in

Name Of Station ) panel. It shows partial Name Of Station value.

Sub menu: SNTP

Stopped (1),
Internal error (2],
Invalid configuration (3),

SNTP status Finding server (4],
Failed (5),
Synchronized Time (6),
Lost connection (7)

Shows current SNTP status. Value is stopped
when SNTP is not enabled.

Server |P P1 0..255 Currently active SNTP server address part 1
Server |IP P2 0..255 Currently active SNTP server address part 2
Server IP P3 0..255 Currently active SNTP server address part 3
Server IP P4 0..255 Currently active SNTP server address part 4
Seconds since time update was received from
Last Update time 0...65535 network. Value shows zero until first update

since drive startup.

6.1.3 COMMUNICATION PROTOCOL

The OPTE9 option board comes with several fieldbus protocols. The user can select the one used in
their network from the list. Only one protocol can be active at a time. Since firmware version V008,
you can also select "none” from the list. With this selection, no fieldbus protocol is active in option
board. This also means that the option board does not generate fieldbus timeout fault if the Ethernet
cable is not connected. The PC tool connections and SNTP time updates are possible in this mode.

6.1.4 IP MoDE AND IP SETTINGS
The IP mode determines how the option board IP settings are set. There are three IP modes

available: DHCP, Fixed IP and DCP. By default, the option board is in DHCP mode.

IP is divided into 4 parts (octets). In the parameters menu, you can see stored IP settings, and the
monitoring values always show the currently used IP settings.

IP mode: DHCP

If a DHCP mode is selected, the option board tries to retrieve its IP settings from the DHCP server
connected to the local network. If the option board is unable to retrieve its IP settings, it sets a link-
local address as the current IP address after about one minute (for example 169.x.x.x). Changing the
IP settings (IP address, subnet mask or gateway) does not have any effect when IP mode is "DHCP".

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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If PROFINET 10 is used and the IP settings are set via DCP protocol, the IP mode is changed to "Fixed
IP" and IP settings from DCP are taken in to use. In this IP mode, the IP settings are stored
permanently even if DCP protocol sets values as temporary.

IP mode: Fixed IP

In this mode, the IP settings are taken from the parameters, and monitoring values will always show
the same settings when the Ethernet link is up. The IP settings can be changed from the control
panel, PC tools or via fieldbus. If PROFINET IO is used and the IP settings are set via DCP protocol,
the IP settings are stored permanently even if DCP protocol sets values as temporary.

IP mode: DCP

Since firmware V008 it is also possible to set the mode to "DCP". Use this mode with PROFINET 10
as it usually uses DCP protocol for the IP settings. You can also use it with other protocols. Note that
DCP protocol itself is available in option board only when PROFINET 10 is been used.

The PROFINET 10 DCP protocol can be used to set temporary IP settings. This means that after the
device is restarted, the option board does not have IP settings. The PLC then must set the IP address
again before starting the communication. When temporary IP settings are set, those values are
shown only in monitoring view. Parameters will show whatever IP settings were previously stored.
When device is restarted, option board will use 0.0.0.0 as its IP address. Permanent IP settings are
always stored and used after device restart.

IP settings are locked after they have been set by using DCP protocol and can be only modified via
DCP. After device restart, IP settings can be modified from panel, PC tools etc. until they have been
set by using DCP protocol. This enables changing IP address locally even in DCP mode when, for
example, PLC is offline.

6.1.5 SPEED AND DUPLEX

Ethernet link speed and duplex can be set by changing this parameter. We always recommend to
use “"autonegotiation”-mode. Change this value only if you have very specific needs. Note that if
Ethernet link in one end is in fixed mode (for example 100Mb Full Duplex) and the other end is using
autonegotiation, the autonegotiation end can detect speed, but is unable to detect duplex. OPTE9
will revert to Half Duplex mode if autonegotiation of duplex mode fails. Communication problems
can be expected if the ends of the link are in different modes.

Note also that "100 Mb full duplex” is required for fast paced fieldbus process control. Lower speed
or half duplex will generate communication problems when shortest cycle times for process data
are used.

Possible parameter values are listed in table below.

Table 14. Possible parameter values

Mode Description
A I Ethernet link speed and duplex are automatically detected. Default and recom-
utonegotiation
mend mode.

10 HD 10 Mb half duplex

10 FD 10 Mb full duplex

100 HD 100 Mb half duplex

100 FD 100 Mb full duplex

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Monitoring values show the current speed and duplex value. Possible values are listed in table
below.

Table 15. Possible monitoring values

Mode Description

Undefined Ethernet link is not up. For example cable is not connected.
10 HD 10 Mb half duplex
10 FD 10 Mb full duplex

100 HD 100 Mb half duplex
100 FD 100 Mb full duplex

6.1.6 COMMUNICATION TIMEOUT

It defines how much time can pass from the last received message from the Master Device before
a fieldbus fault is generated. The functionality of this value is protocol-specific.

A fieldbus fault is also generated if the Ethernet link is down for over 60 seconds after the device
startup. The Ethernet link status is being checked until the fieldbus communication is activated.
After that the active fieldbus protocol controls the activation of the fieldbus fault.

The functionality of this value is protocol-specific.

6.1.6.1 Modbus

For Modbus, this value defines a time in which a message must be received (from Client in Modbus
TCP/UDP) before a fieldbus fault is generated. If timeout is set to zero, no fault is created.

See Chapter 7.4.

6.1.6.2 Profinet 10 and EtherNet/IP

For these protocols, this value is considered as an additional timeout which works on top the
timeout mechanism of the protocol. When a connection loss is noticed, a 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 reopened before the specified time has elapsed,
no fault is created.

See Chapter 8.5 "PROFINET IO communications and connection timeout” for more details on how a
timeout is created in OPTEY while using PROFINET 10 protocol.

See Chapter 9.1.6 "EtherNet/IP communication and connection timeout” for more details for more
details on how a timeout is created in OPTEY while using EtherNet/IP protocol.

6.1.7 PROFINET IO - NAME OF STATION

The Profinet IO "Name of Station” parameter can be set via VACON® Live or NCIPConfig. Other
possibility is to set this name by writing it over Ethernet with the DCP protocol. The name is empty
if no name is set, or if the name has been set as "temporary” by network device with DCP protocol.
Maximum length for this parameter is 240 characters.

Because VACON® NX, VACON® 20, VACON® 20 X and VACON® 20 CP drives do not support
parameters with string datatype, a parameter with integer value (NOS Device ID) can be used
instead. When a non-zero value is set, the option board generates the Name Of Station value using
application id and this new parameter. This integer value can then be backed up and restored when

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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needed. This way the AC drive can be replaced and it will retain the same Name Of Station value
after parameters are restored.

If NOS Device ID parameter is used, the option board always generates the Name Of Station value
during drive startup. The used value can be overwritten by PLC or PC tools, but the written value is
active only until the AC drive is restarted again.

For example if Multi-purpose application is used and NOS Device ID is set to '7*, the Name Of Station
will be "apfiff06-7". Note that when using “"NOS Device ID" if drive application changes, generated
Name Of Station value also changes.

We recommend you to use LLDP capable devices and the topology feature in (for example) Siemens
TIA Portal. This way, the PLC always sets the Name Of Station and IP settings based on devices
location in Ethernet network. This way there is no need to set manually Name Of Station or use "NOS
Device ID" parameter.

The Name Of Station value is shown in monitoring view (except for of VACON® 20, VACON® 20 X and
VACON® 20 CP). Displayed value is limited to 12 characters in VACON® NX and to 18 characters in
VACON® 100.

For example "auxpump22tower4” is shown as "..mp22tower4"” in VACON® NX.
6.1.8 EIP INPUT AND OUTPUT INSTANCE

These parameters will show what instances are being used now. The instances actually used are
taken from the |10 connection open request. So, although these values are parameters they act more
like monitoring values.

6.1.9 EIP PRODUCT CODE OFFSET

This value can be used to differentiate drives for the PLC program. For example, if one drive is
running a different application (with different parameters) than other drives, this offset in the
product code will enable the PLC to use a different EDS file to read those parameters from this drive.

Remember that if you change this value, you need also to change the EDS file used or change the
product code value in your EDS file.

6.1.10 MODE

The "Mode"-parameter is available only when the OPTE9 has been installed to the VACON® 100
family AC drive. When the mode is changed, the OPTE9 fieldbus protocols will emulate old C-series
option boards or VACON® 100 family internal implementations. Restart the AC drive after you have
changed this value.

6.1.10.1 Modbus

Currently this mode has no effect on Modbus functionality

6.1.10.2 EtherNet/IP

NX Mode

e The PLC must use OPTCQ EDS instead of OPTES9.

e The AC/DC Drive Object: Parameter "Drive” mode will always return the actual drive mode.
In "normal” mode “process drive” mode value is returned when the instance number is 25.

e The Drive identifier text will be "Vacon OPT-CQ" instead of being based on the drive where
the option board is installed (for example: "Vacon 100 INDUSTRIAL").

e The Product code will be "2" instead of being based on the drive where the option board is

installed.
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e The Revision number (major, minor) will be 3.5 instead of OPTE9 revision number.

e The Connection instance will be "1" instead of "103" which is used by OPTE9 and VACON®
100 family AC drive.

* The Motor Data Object: "Rated Current” attribute will return the value in units of 10
milliamperes (1.9A => 190]. In Normal mode, the value unit is 100 milliamperes (1.9A => 19).
The same conversion is expected when setting the attribute value.

* The Motor Data Object: "Rated Frequency” attribute will return value with two decimals
(50.00Hz => 5000J. In normal mode, the value has no decimals (50.00Hz => 50Hz]). The same
conversion is expected when setting the attribute value.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Vacon 100 Mode

e The PLC must use Vacon 100 EDS instead of OPTE?

e The Drive identifier text will be "Vacon 100" instead of being based on the drive where the
option board is installed (for example: "Vacon 100 INDUSTRIAL").

* The Product code will be 100" instead of being based on the drive where the option board is
installed.

e The Revision number (major, minor) will be 2.1 instead of OPTE9 revision number.

6.1.10.3  PROFINET IO

NX Mode
e The PLC must use OPTCP GSDML instead of OPTES.
e The Device id will be "1" instead of OPTE9's "2"
e The Vendor id will be "0x9500" instead of OPTE%'s "0x01BA"
e The Device type text will be "OPTCP" instead of "OPTE?"

The Telegrams will use FBSpeedReference/FBSpeedActual types instead of NSOLL_A /
NIST_A.
* The Parameter channel used with Simatic PDM will not work in NX Mode.

Vacon 100 Mode

e The PLC must use VACON® 100 family GSDML instead of OPTES9.
e The Device id will be "1" instead of OPTE9's "2"
® The Device type text will be "VACON100" instead of "OPTE9"

6.1.11 MAC ADDRESS

This value shows the OPTE9 device MAC address. The format differs between used VACON® AC
drive. In VACON® 100 family AC drives, the format is 00:11:22:33:44:55, and in VACON® NXS and
NXP, the value is 001122334455. This value is not visible in VACON® 20 family AC drives.

Example for VACON® 100 family AC drive: 00:21:99:1a:00:24

Example for VACON® NXS/NXP: 0021991a0024

6.1.12 MoDBUS UNIT IDENTIFIER

This value is used to select Modbus unit identifier / slave address. When using Modbus TCP the
value 255 must be used, and this field is ignored as the IP address is used to access the correct
device. When using Modbus UDP the values and their significance is explained in table below. Values

from 1 to 247 and 255 can be set to OPTES9.

Table 16. Modbus Unit Identifier field description when using Modbus UDP

# Unit identifier Description
0 Broadcast Broadcast address, messages are accepted by all devices
1...247 Slave address Messages with this unit identifier and broadcast (0) are accepted
255 Non-significant |Messages with all unit identifiers are accepted (setting is ignored)

The value 0 can be used to control several devices with a broadcast message, e.g. to command all
devices to stop at the same time. This feature will also work if all devices have the unit identifier
value 255.
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6.1.13 MEDIA REDUNDANCY

This value shows the current state of the active media redundancy protocol. By default, DLR protocol
is active, unless MRP protocol is turned on, in which case DLR protocol is shut down.

The values are mapped in the following way:

0 = No ring protocol

0# = Ring protocol initializing
1# = Ring protocol status ok
2# = Ring protocol failure
#1-#3 = MPR

#4-#6 =DLR

The value definitions and how they map to media redundancy specification states (in MRP MRC state
machine and in DLR announce based node state machine) are defined in table below.

Table 17. Values for MPR

Value Name Description Standard state
0 None e No active ring protocol -
1 MRP (Ring) Init e Protocol is initializing Power up

* Ring ports are ok

1 MRP [Ring] Ok e MRP_Test frames are received from both ports PT_IDLE
* One of the ring ports have a failure
) e Transitioning from one state to another PT _IDLE,
21 MRP (Ring) Fault e MRP_Test frames are not received from both |DE_IDLE, DE, PT
ports
. e Both ring ports have a failure
22 Mgtzgsgég] e (Can be active briefly during a transition AC_STAT1

between states

e No announce based DLR frames have been

4 DLR (Ring) Init received after starting up DLR protocol IDLE_STATE
14 DLR (Ring) Ok e Ringis closed and without fault NORMAL_STATE
24 DLR (Ring) Fault * Ringis open because of a ring failure FAULT_STATE
e DLR protocol has transitioned back to
DLR (Ring] IDLE_STATE
25 Stopped e FEither both ports have no link or no Announce IDLE_STATE

frames received within timeout time

6.1.14 SNTP SETTINGS

The SNTP settings are used to enable Simple Network Time Protocol for updating date and time to
drive from network.

SNTP Mode
This parameter is used to set SNTP client mode.

Table 18. SNTP client modes

Mode Description
Disabled SNTP feature is disabled
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Table 18. SNTP client modes

Mode Description

Poll Option board will poll with certain interval for new time from the time server
Listen Only Option board listens time updates (broadcasts) from time server
Poll Fault Same as poll-mode, but if retrieving time updates fails, a fault is generated.

Listen Only Fault

Same as Listen Only-mode, but if time updates are not received, a fault is
generated.

Server 1 and server 2 IP address

To use the SNTP in poll mode you need to set at least one server address. In Listen Only-mode, the
IP addresses can be zero, and all time broadcasts are accepted. When server address|es) are set,
only the broadcasts from the set addresses are accepted.

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

By default SNTP port is 123, but you can use this parameter to change it. In Poll-mode, the option
board sends requests to this port in the time server, and in the Listen Only-mode it listens to the
broadcasts to this port.

Time interval

This setting is used to define how often the option board should request time updates from the time
server in Poll-mode. In the Listen Only-mode, this setting defines how often the broadcasts must be
received.

Time offset - Hours and minutes

These settings are visible only in VACON® NXS and NXP family drives. When the option board is
installed to a VACON® 100 family AC drive, the drive’s internal time settings are used.

By default, the time updates from the time server are in UTC. Use these settings to change that
value to local time by adding or reducing hours and minutes stored to these parameters.

6.1.15 SNTP MONITORING VALUES

The SNTP has a few monitoring values which show current SNTP status.
SNTP status
This value shows current SNTP status. Status is Stopped when SNTP is disabled.

Table 19. SNTP statuses

Status Description

Stopped SNTP feature is disabled.
Internal error Internal SNTP error has occurred.

Invalid configuration |Invalid configuration. For example mode is Poll but no server address is set.

Finding server SNTP is currently trying to connect to server

Failed SNTP was not able to connect to any server

Synchronized Time |SNTP has received time update from server

SNTP was receiving time updates but now it is unable to communicate with
any server.

Lost Connection

SNTP server IP

This value shows the IP address of the SNTP server to which the OPTE? is trying to connect or which
is currently sending the time updates.

Last Update Time

This value shows the number of seconds since the last received time update. It shows zero until the
first received time update.

6.2 COMMUNICATION MODE
The OPTE9 option board shall support multiple communication modes to AC drive in future release.

This will, among other features, enable transmitting and receiving 16 process data items at 1 ms
interval.
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6.3 CONTROL AND STATUS WORD MONITORING VALUES

Drive Control Word will always show the internal control word (FBFixedControlWord) which is
written to the drive by the option board. If the control word written by the PLC does not use
FBFixedControlWord (e.g. STW1 or CIP CW), the control word along with profile specific state
machine is used to generate the FBFixedControlWord. If the used telegram is already using
FBFixedControlWord, it is shown directly in this monitoring value. Only exception to this is that, in
the VACON® NX AC drives, the bit 15 is set/removed to indicate "Master Connection state".

The Drive Status word will always show the FBFixedStatusWord received from the drive.

The Protocol Control Word shows the value which was sent by the PLC to the option board. It will
always show protocol specific control word (ZSW1, CIP CW] if it is in the used telegram. Otherwise
the FBGeneralControlWord is shown. However, if the telegram contains only the
FBFixedControlWord, then this is shown in both control word monitoring values.

The Protocol Status word shows the value which was sent by the option board to the PLC. It will
always show protocol specific status word (STW1, CIP SW) if it is in the used telegram. Otherwise
the FBGeneralStatusWord is shown. However, if telegram contains only FBFixedStatusWord, then
this is shown in both status word monitoring values.

See telegram specific configuration in their own chapter in this document. For example for
PROFINET ST1 see Chapter 8.3.2.1 "Standard Telegram 1 and variants”.
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7. MopBus TCP /7 MobpBusS UDP

Modbus is a communication protocol developed by Modicon systems. In simple terms, it is a way of
sending information between electronic devices. The device requesting the information is called the
Modbus Master (or the Client in Modbus TCP/UDP) and the devices supplying information are
Modbus Slaves (in Modbus TCP/UDP servers). In a standard Modbus network, there is one Master
and up to 247 Slaves, each with a unique Slave Address from 1 to 247. The Master can also write
information to the Slaves. Modbus is typically used to transmit signals from instrumentation and
control devices back to the main controller or data gathering system.

The Modbus communication interface is built around messages. The format of these Modbus
messages is independent of the type of physical interface used. The same protocol can be used
regardless of the connection type. Because of this, Modbus gives the possibility to easily upgrade
the hardware structure of an industrial network, without the need for large changes in the software.
A device can also communicate with several Modbus nodes at once, even if they are connected with
different interface types, without the need to use a different protocol for every connection.

message response
Start Start
Address Address
Function Function
Data Data
CRC CRC
End End

\ 11608_uk

Figure 33. Basic structure of Modbus frame

On simple interfaces like RS485, the Modbus messages are sent in plain form over the network. In
this case, the network is dedicated to Modbus. When using more versatile network systems like
TCP/IP over Ethernet, the Modbus messages are embedded in packets with the format necessary
for the physical interface. In that case Modbus and other types of connections can co-exist at the
same physical interface at the same time. Although the main Modbus message structure is peer-
to-peer, Modbus is able to function on both point-to-point and multidrop networks.

Each Modbus message has the same structure. Four basic elements are present in each message.
The sequence of these elements is the same for all messages, to make it easy to parse the content
of the Modbus message. A conversation is always started by a master in the Modbus network. A
Modbus master sends a message and depending of the contents of the message a slave takes action
and responds to it. There can be more than one master in a Modbus network. Addressing in the
message headeris used to define which device should respond to a message. All other nodes on the
Modbus network ignore the message if the address field does not match their own address.

If you need to contact VACON® service in problems related to Modbus TCP/UDP, send a description
of the problem together with the Drive Info File to tech.supportVDF(@vacon.com. If possible, also
send a "Wireshark” log from the situation if applicable.
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7.1 MopBus UDP vs TCP

In addition to TCP, the OPTE9 option board supports also UDP (from OPTE9 firmware version V006).
It is recommended that UDP is when reading and writing rapidly and repetitively (cyclically) same
data as in case of process data. TCP must be used for single operations, like service data [e.qg.
reading or writing parameter values).

The key difference between UDP and TCP is that when using TCP each and every Modbus frame
needs to be acknowledged by the receiver (see the figure below). This adds extra traffic to the
network and more load to the system (PLC and drives) because software needs to keep track of sent
frames to make sure that they have reached their destination.

Modbus TCP Communication Modbus UDP Communication
PLC _ Drive  Drive |

' ' '
—— = ==

TCP, SYN
TCP, SYN, ACK
TCP, ACK

Modbus Query

Open

Connection Communicate Connection

Modbus Response

Modbus Query
Modbus Response, TCP, ACK
TCP, ACK
Modbus Query

Modbus Query

Communicate

TCP, ACK
TCP, ACK
TCP, FIN, ACK
TCP, ACK

Close

- ™ - H
| | | u
11716 _uk

Figure 34. Modbus TCP and UDP communication comparison

Another difference between TCP and UDP is that UDP is connectionless. TCP connections are
always opened with TCP SYN messages and closed with TCP FIN or TCP RST. With UDP, the first
packet is already a Modbus query. The OPTE9 treats IP address and port combination as a
connection. If port changes, it is considered as a new connection or as a second connection if both
stay active.

When using UDP, it is not guaranteed that the sent frame reaches is destination. PLC must keep
track of the Modbus requests by using the Modbus transaction id-field. It actually must do this also
when using TCP. If PLC does not receive response in time from drive in UDP connection, it needs to
send the query again. When using TCP, the TCP/IP stack will keep resending the request until it has
been acknowledged by the receiver (see Figure 35 ). If PLC sends new queries during this time,
some of those may not be sent to network (by TCP/IP stack] until previous sent package(s) has been
acknowledged. This can cause small packet storms when the connection is resumed between PLC
and drive (See Figure 36).
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Modbus TCP Communication Modbus UDP Communication
PLC  Drive |  Drive |
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TCP retransmission, Modbus Query (2) Modbus Query (3)
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TCP retransmission, Modbus Query (2) Modbus Query (4)
Modbus Response (2), TCP, ACK

Modbus Response (4)

Normal communication continues Normal communication continues
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Figure 35. Modbus TCP and UDP communication errors comparison
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Modbus TCP Communication
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Figure 36. Modbus TCP retransmissions

Losing one packet is not a big issue because the same request can be sent again after timeout. In
TCP, the packages always reach their destination but if network congestion causes retransmissions,
those packages will most likely contain old data or instructions when they reach their destination.

7.2 MobBUS COMMUNICATIONS

The Modbus-VACON® interface features are presented below:

e Direct control of VACON® AC drive (e.g. Run, Stop, Direction, Speed reference, Fault reset)
o Access to VACON® parameters

o VACON® status monitoring (e.g. Output frequency, Output current, Fault code)

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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7.3 DATA ADDRESSES IN MODBUS MESSAGES

All data addresses in Modbus messages are referenced to zero. The first occurrence of a data item
is addressed as item number zero. For example:

e The coil known as 'Coil 1" in a programmable controller is addressed as 'Coil 0000 in the
data address field of a Modbus message.

e Coil 127 decimal is addressed as 'Coil 007E hex' (126 decimal).

e Holding register 40001 is addressed as register 0000 in the data address field of the mes-
sage. The function code field already specifies a ‘holding register’ operation. Therefore the
‘4XXXX' reference is implicit.

e Holding register 40108 is addressed as register 006B hex (107 decimal).

7.3.1 MobBUS MEMORY MAP

The VACON® variables and fault codes as well as the parameters can be read and written from
Modbus. The parameter addresses are determined in the application. Every parameter and actual
value has been given an ID number in the application. The ID numbering of the parameters as well
as the parameter ranges and steps can be found in the application manual in question. The
parameter values are given without decimals. If several parameters/actual values are read with one
message, the addresses of the parameters/actual values must be consecutive.

Table 20. Supported functions

Function code Current terminology Access type Address range (hex)
1 (0x01) Read coils Discrete 00000-0FFFF
2 (0x02) Read Input Discrete Discrete 10000-1FFFF
3 (0x03) Read holding registers 16bit 40000-4FFFF
4 (0x04) Read input registers 16bit 30000-3FFFF
5 (0x05) Force single coils Discrete 00000-0FFFF
6 (0x06) Write single register 16bit 40000-4FFFF
15 (OxOF) Force multiple coils Discrete 00001-0OFFFF
16 (0x10) Write multiple registers 16bit 40000-4FFFF
23 (0x17) Read/Write multiple registers 16bit 40000-4FFFF

NOTE! Broadcasting is not supported in TCP.

7.3.2 MoDBUS DATA MAPPING

7.3.2.1 Coil reqgisters

Coil registers contain binary data (Read/Write). See Table 21.

Table 21. Defined coil registers

Address Function Purpose
0001 RUN/STOP Control Word, bit 0
0002 Direction Control Word, bit 1
0003 Fault reset Control Word, bit 2
0017 Reset Clears operation days trip counter
0018 Reset Clears energy trip counter
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7.3.2.2 Clearing resettable counters

The VACON® AC drives have trip counters for operation days and energy. These counters can be
reset to zero by writing value "1’ to addresses defined in Table 22. Resetting the counters is not
supported in VACON® 20, VACON® 20 X or VACON® 20 CP.

Table 22. Clearing trip counters

Address Function Purpose
40101 Reset Clears operation days trip counter
40301 Reset Clears energy trip counter

For compatibility with OPT-CI, these registers can be cleared also by writing *1* to these coils.

Address Function Purpose
0017 Reset Clears operation days trip counter
0018 Reset Clears energy trip counter
7.3.2.3 Input Discrete registers

Input discrete registers contain binary data (Read). See Table 23.

Table 23. Defined Input Descrete registers

Address Function Purpose
1 Ready Status Word, bit 0
2 Run Status Word, bit 1
3 Direction Status Word, bit 2
4 Fault Status Word, bit 3
5 Alarm Status Word, bit 4
6 At reference Status Word, bit 5
7 Zero speed Status Word, bit 6
8 Flux ready Status Word, bit 7
7.3.2.4 Input registers

The values can be read with function code 4. These are for compatibility with the OPT-CI option
board. They return the same values as holding register counterparts.

Table 24.
Afadr:;:S Purpose A:;::S See R/W h\:lva:ii/
1-5 |Operation day counter 16bit | Table 32 RO 5/0
101 - 105/ Resettable operation day counter | 16bit | Table 34| R, Write 1 to first index to reset| 5/0
201 - 203| Energy counter 16bit | Table 36 RO 5/0
301 - 303| Resettable energy counter 16bit | Table 38| R, Write 1 to first index to reset| 5/0
401 - 430| Fault history 16bit | Table 39 RO 30/0
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7.3.2.5 Holding registers

The values can be read with function code 3. Modbus registers are mapped to drive IDs as follows:

Table 25. Defined holding registers

Access

Address range Purpose type See R/W Max R/W size
0001 - 2000 |VACON® Application IDs 16bit Table 26 RW 30/30
2001 - 2019 |FBProcessDatalN 16bit Table 27 RW 19/19
2051 - 2086 |FBProcessDatalN 32pit" Table 27 RW 36/36
2101 - 2119 |FBProcessDataOUT 16bit Table 28 RO 19/0
2151 - 2186 |FBProcessDataOUT 32bit") Table 28 RO 36/0
2200 - 10000 |VACON® Application IDs T6bit Table 26 RW 30/30

10501 - 10530 |IDMap 16bit Figure 37 RW 30/30
10601 - 10630 |IDMap Read/Write 16bit Table 29 RW 30/302
10701 - 10760 |IDMap Read/Write 32pit" Table 29 RW 30/30

20001 - 40000 |VACON® Application IDs | 32bit"! Table 26 RW 30/30

40001 - 40005 | Operation day counter 16bit Table 32 RO 5/0

40011 - 40012 |Operation day counter 32pit" Table 31 RO 2/0

40101 - 40105 | Keseitable operation day |y, Table 34 Eri/:tdeeltg 5/0

reset

40111 - 40112 | Reseltable operation day | oy Table 33 RO 2/0

40201 - 40203 |Energy counter 16bit Table 36 RO 3/0

40211 - 40212 |Energy counter 32bit Table 35 RO 2/0

Resettable energy coun- . R Write 1to

40301 - 40303 ter 16bit Table 38 |firstindexto 3/0

reset

40311 - 40312 tReerse“able energy coun- 1 sopit Table 37 RO 2/0

40400 Reset fault history 16bit RW 11

40401 - 40430 |Fault history 16bit Table 39 RO 30/0

40501 Communication timeout 16bit Table 42 RW 11
4051140568 |24 t etorywith 16 bit 16bit Table 40 RO 30/0
40601-40801 zfa”r:pTStory with time 16 bit Table 41 RO 30/0

" These items are supported only in VACON® 100 family AC drives. Not supported in current version.

See chapter 5.
2 |n VACON® 20, VACON® 20 X/ CP, the maximum R/W size for IDmap operations is 12/30.
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7.3.2.5.1. VACON® appLICATION IDs

Application IDs are parameters that depend on the drive's application. These parameters can be
read and written by pointing the corresponding memory range directly or by using the so-called ID
map (more information below). The easiest way to read a single parameter value or parameters with
consecutive ID numbers is to use a straight address. It is possible to read 30 consecutive ID
addresses. Notice that the operation will fail if even one of the consecutive IDs do not exist.

Parameters which have 32 bit value can be read from their own range. For example, if you want to
read the value for ID 864 (FB Status Word), the address must be set to 21726. This address value
comes from values: 20000 + ((ID -1) * 2). The ID value is reduced with one because of zero-based
addressing and the result is multiplied with 2 because one 32 bit value will take two (16 bit)
addresses.

Table 26. Parameter IDs

Address range Purpose ID range
0001-2000 16 bit application parameters 1-2000
2200-10000 16 bit application parameters 2200-10000

20001-40000 32 bit application parameters 1-10000
7.3.2.5.2. FB PROCESS DATA IN

The process data fields are used to control the AC drive (e.g. Run, Stop, Reference, Fault Reset) and
to quickly read actual values (e.g. Output frequency, Output current, Fault code). The values in these
indexes can be read and written. The fields are structured as follows (continued on the next page):

Process Data Master -> Slave (max 22 bytes)
Table 27. Fieldbus Process Data IN

Address

Range/Type

2051 = High data

2001 2052 = Low data

FB Control Word Binary coded

2002 - FB General Control Word Binary coded

2053 = High data

2003 2054 = Low data

FB Speed Reference 0...10000 (100%)

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

Range/Type

2004

2055 = High data
2056 = Low data

FB Process Data In 1

2005

2057 = High data
2058 = Low data

FB Process Data In 2

2006

2059 = High data
2060 = Low data

FB Process Data In 3

2007

2061 = High data
2062 = Low data

FB Process Data In 4

2008

2063 = High data
2064 = Low data

FB Process Data In 5

2009

2065 = High data
2066 = Low data

FB Process Data In 6

2010

2067 = High data
2068 = Low data

FB Process Data In 7

2011

2069 = High data
2070 = Low data

FB Process Data In 8

2012*

2071 = High data
2072 = Low data

FB Process Data In 9

2013*

2073 = High data
2074 = Low data

FB Process Data In 10

2014*

2075 = High data
2076 = Low data

FB Process Data In 11

2015*

2077 = High data
2078 = Low data

FB Process Data In 12

2016*

2079 = High data
2080 = Low data

FB Process Data In 13

2017*

2081 = High data
2082 = Low data

FB Process Data In 14

2018*

2083 = High data
2084 = Low data

FB Process Data In 15

2019*

2085 = High data
2086 = Low data

FB Process Data In 16

See Chapter 11 "APPENDIX 1 -
PROCESS DATA"

* Available in future release

Control word bits

See Chapter 12 "APPENDIX 2 - CONTROL AND STATUS WORD" for control word bit descriptions.

Control Word Monitoring values

Drive Control Word and Protocol Control Word monitoring values will always show the same value
when using Modbus. It is the same value as received from network. The only exception to this is that
when using the VACON® NX AC drives, the bit 15 of the Control word is changed to indicate the

"Master connection status”. The bit 15 is set to 1 when master device has written process data and
the bit is cleared when the connection is closed/lost.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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7.3.2.5.3.

FB PROCESS DATA OUT

Values in these indexes can be only read, not written.

Table 28. Fieldbus Process Data OUT

Address

Range/Type

2101 2151 = High data 2152 FB Status Word Binary coded
= Low data
In case of 16-bit,
2102 - FB General Status Word Binary coded
(High data)
2153 = High data 0
2103 2154 = Low data FB Actual Speed 0...10000 (100.00%)
2155 = High data
2104 2156 = Low data FB Process Data Out 1
2157 = High data
2105 2158 = Low data FB Process Data Out 2
159 = High data
2106 2160 = Low data FB Process Data Out 3
2161 = High data
2107 2162 = Low data FB Process Data Out 4
2163 = High data
2108 2164 = Low data FB Process Data Out 5
2165 = High data
2109 2166 = Low data FB Process Data Out 6
2167 = High data
2110 2168 = Low data FB Process Data Out 7
2111 2169 =Highdata | o b0 o cc Data Out 8
2170 = Low data See Chapter 11 "APPENDIX 1 -
2171 = High data PROCESS DATA"
*
2112 2172 = Low data FB Process Data Out 9
2173 = High data
*
2113 2174 = Low data FB Process Data Out 10
2175 = High data
*
2114 2176 = Low data FB Process Data Out 11
2177 = High data
*
2115 2178 = Low data FB Process Data Out 12
2179 = High data
*
2116 2180 = Low data FB Process Data Out 13
2181 = High data
*
2117 2182 = Low data FB Process Data Out 14
2183 = High data
*
2118 2184 = Low data FB Process Data Out 15
2185 = High data
*
2119 2186 = Low data FB Process Data Out 16

* Availablein future release
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Status Word bits
See Chapter 12 "APPENDIX 2 - CONTROL AND STATUS WORD" for status word bit descriptions.

The use of process data depends on the application. In a typical situation, the device is started and
stopped with the Control Word (CW]) written by the Master and the Rotating speed is set with
Reference (REF). With PD1...PD16 the device can be given other reference values (e.g. Torque
reference).

With the Status Word (SW]) read by the Master, the status of the device can be seen. Actual Value
(ACT) and PD1...PD16 show the other actual values.

Status Word Monitoring values

The Drive Status Word and Protocol Status Word monitoring values will always show the same value
when using Modbus. It is the same value than what is sent to the network.

7.3.2.5.4. ID MAP

Using the ID map, you can read consecutive memory blocks that contain parameters whose IDs are
not in a consecutive order. The address range 10501 - 10530 is called 'IDMap’, and it includes an
address map in which you can write your parameter IDs in any order. The address range 10601 -
10630 is called 'IDMap Read/Write', and it includes values for parameters written in the IDMap. As
soon as one ID number has been written in the map cell 10501, the corresponding parameter value
can be read and written in the address 10601, and so on. The address range 10701 - 10760 contains
the ID Map for 32bit values. Maximum of 30 IDs and ID values can be written and read with single
request except in VACON® 20 and 20 X/CP it is possible to access only 12 ID value items at a time.

NOTE! 32 bit data not supported in the current version. See chapter 5.

Parameters

ID Value

699 123 | mMp |
700 321 Address |Data: ID|Address |Data: ID
701 456 \ 10501 700 10601 321
702 654 10502 702 10602 654
703 1789 10503 707 10603 258
704 987 10504 704 10604 987
705 2741

706 1147

707 258

708 3852 11609_uk

Figure 37. ID Map initialization example
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Once the ID Map address range has been initialized with the parameter |IDs, the parameter values
can be read and written in the IDMap Read/Write address range address (IDMap address + 100).

Table 29. Parameter Values in 16-bit IDMap Read/Write registers

Address Data
10601 Data included in parameter ID700
10602 Data included in parameter ID702
10603 Data included in parameter ID707
10604 Data included in parameter ID704

If the ID Map table has not been initialized, all the fields show index as ‘0". If it has been initialized,
the parameter IDs included in it are stored in the flash memory of the OPTE9 option board.

Table 30. Example of parameter values in 32-bit IDMap Read/Write registers

Address Data
10701 Data High, parameter ID700
10702 Data Low, parameter ID700
10703 Data High, parameter ID702
10704 Data Low, parameter ID702
7.3.2.5.5. OPERATION DAY COUNTER

Control unit operating time counter (total value). This counter cannot be reset. The values are read
only.

NOTE! The feature Operation day counter does not work with VACON® 20, VACON® 20 X or VACON®
20 CP AC drives.

Operation day counter as seconds

This counter in registers 40011d to 40012d holds the value of operation days as seconds in a 32-bit
unsigned integer.

Table 31. Operation days counter as seconds

Description

40011 High data

40012 Low data Holds the counter value as seconds.

Operation day counter

This counter in registers 40001d to 40005d holds the value of operation days counter. The values are
read only.

For compatibility with VACON® 100 family internal Modbus TCP/UDP and the OPT-CI option board,
this counter is found from two different register areas: holding registers 40001d to 40005d and input
registers 1d to 5d.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 32. Operation day counter

Holdingregister Input register

addres address Purpose

40001 1 Years

40002 2 Days

40003 3 Hours

40004 4 Minutes

40005 5 Seconds
7.3.2.5.6. RESETTABLE OPERATION DAY COUNTER

This register holds the value for resettable control unit operating time counter (trip value). The
values are read only.

For resetting this counter see Chapter 7.3.2.2 "Clearing resettable counters”.

NOTE! The feature Resettable operation day counter does not work with VACON® 20, VACON® 20 X
or VACON® 20 CP AC drives.

Resettable operation day counter as seconds

This counter in registers 40111d to 40112d holds the value of resettable operation days as seconds
in a 32-bit unsigned integer.

Table 33. Resettable operation days counter as seconds

Address Description
40111 High data
40112 Low data Holds the counter value as seconds.

Resettable operation day counter
This counter in registers 40101d to 40105d holds the value of operation days counter.

For compatibility with VACON® 100 family internal Modbus TCP/UDP and the OPT-CI option board,
this counter is found from two different register areas: holding registers 40101d to 40105d and input
registers 30101d to 30105d.

Table 34. Resettable operation day counter

Holdingregister Inputregister

addres address Purpose
40101 101 Years
40102 102 Days
40103 103 Hours
40104 104 Minutes
40105 105 Seconds

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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7.3.2.5.7 ENERGY COUNTER

This counter holds the value of total amount of energy taken from a supply network. This counter
cannot be reset. The values are read only.

Energy counter as kWh

This counterisin registers 40211d to 40212d and is a 32-bit floating point (IEEE 754) value containing
the number of kilowatt-hours (kWh) that is in the drive's energy counter. This value is read-only.

Table 35. Energy counter as kWh

Address Description
40211 High data Holds the value of energy counter in kWh. Datatype is 32 bit
40212 Low data float IEEE 754

Energy counter

These registers hold three values for the energy counter, amount of energy used, format of the
energy value and unit of the energy value.

For compatibility with VACON® 100 family internal Modbus TCP/UDP and the OPT-CI option board,
this counter is found from two different register areas: holding registers 40201d to 40203d and input
registers 201d to 203d.

Example: If energy = 1200, format = 52, unit = 1, then actual energy is 12.00 kWh.

Table 36. Energy counter

Holding Input
register register Purpose Description
address address
40201 201 Energy Amount of energy taken from a supply network.
The last number of the Format field indicates the deci-
mal point place in the Energy field.
Example:
40202 202 Format 40 = 4 number of digits, 0 fractional digits
41 = 4 number of digits, 1 fractional digit
42 = 4 number of digits, 2 fractional digits
Unit
1 =kWh
40203 203 2=MWh |Unit of the value.
3 =GWh
4 =TWh
7.3.2.5.8. RESETTABLE ENERGY COUNTER

This counter holds the value of total amount of energy taken from a supply network since the
counter was last reset. For resetting this counter see Chapter 7.3.2.2 "Clearing resettable
counters”. The values are read only.

Resettable energy counter as kWh

This counter is in registers 40311d to 40312d and is a 32-bit floating point (IEEE 754) value
containing the number of kilowatt-hours (kWh) that is in the drive's resettable energy counter.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 37. Resettable energy counter as kWh

Address Description
40311 High data Holds the value of energy counter in kWh since last counter
40312 Low data reset. Datatype is 32 bit float IEEE 754

Resettable energy counter

These registers hold three values for the energy counter, amount of energy used, format of the
energy value and unit of the energy value.

For compatibility with VACON® 100 family internal Modbus TCP/UDP and the OPT-CI option board,
this counter is found from two different register areas: 40301d to 40303d and 301d to 303d.

Example: If energy = 1200, format = 52, unit = 1, then actual energy is 12.00 kWh.

Table 38. Resettable energy counter

Holding Input
register register Purpose Description
address address
40301 301 Energy  |Amount of energy taken from a supply network.
The last number of the Format field indicates the deci-
mal point place in the Energy field.
Example:
40302 302 Format 40 = 4 number of digits, 0 fractional digits
41 = 4 number of digits, 1 fractional digit
42 = 4 number of digits, 2 fractional digits
Unit
1 =kWh
40303 303 2=MWh |Unit of the value.
3=GWh
4 =TWh
7.3.2.5.9. FAULT HISTORY

The fault history can be viewed by reading from address 40401 onward. The faults are listed in
chronological order so that the latest fault is mentioned first and the oldest last. The fault history
can contain 29 faults at the same time. (In VACON® 20, VACON® 20 X and VACON® 20 CP it is
possible to read nine faults). For compatibility with VACON® 100 family internal Modbus TCP/UDP
and the OPT-CI option board, this counter is also found from input register area: 401d to 403d.

NOTE! Reading the fault history items is slow. Reading all 30 items at once might take up to three
seconds.

The fault history contents are represented as follows:

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 39. Fault history

Holding register Input register
address address Purpose
40401 401 Upper byte is a fault code, lower byte is a sub code
40402 402
40403 403
40429 429
7.3.2.5.10. FAULT HISTORY WITH 16-BIT ERROR CODES

The fault history can be viewed by reading from address 40511 onward. The faults are listed in a
chronological order so that the latest fault is mentioned first and the oldest last. These addresses
contain the fault code and the subcode for the fault. Reading can be started from any address. (In
VACON® 20, VACON® 20 X and VACON® 20 CP it is possible to read nine faults).

NOTE! Reading the fault history items is slow. Reading all 30 items at once might take up to three
seconds.

Table 40. Fault history with 16-bit error codes

Holdingregister

address Purpose Description

40511 Fault code 1 16-bit fault code in index 1.

40512 Sub code 1 16-bit sub code for the fault in index 1.
40513 Fault code 2 | 16-bit fault code in index 2.

40514 Sub code 2 16-bit sub code for the fault in index 2.
40567 Fault code 29

40568 Sub code 29

7.3.2.5.11. RESET FAULT HISTORY

Drive fault history can be reset by writing “1" to address 40400. Value in this address can be read
but it is always zero.

7.3.2.5.12. RESET FAULT WITH TIME STAMPS

The fault history with timestamps can be viewed by reading from address 40601 onward. The faults
are listed in a chronological order so that the latest fault is mentioned first and the oldest last.
These addresses contain fault code, subcode and timestam(g for the fault. Reading can be started
from any address. (In VACON® 20, VACON® 20 X and VACON® 20 CP it is possible to read nine faults
In VACON® NX family AC drives it is possible to read 30 faults).

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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NOTE! You can read only 25 items with single request. Reading the fault history items is slow.
Reading 25 items at once might take up to three seconds.

Table 41. Fault history with time stamps

Holding

register Purpose Description

address
40601 Fault Code 1 16 bit fault code in index 1
40602 |Sub code 1 16 bit fault sub code in index 1
40603 |Time stamp HI 1 32 bit timestamp in seconds high byte in index 1
40604 | Time stamp LO 1 32 bit timestamp in seconds low byte in index 1
40605 |Time stamp ms 1 Timestamp milliseconds in index 1
40606 Fault Code 2 16 bit fault code in index 2
40801 Time stamp ms 40 Timestamp millisecons in index 40

7.4 MODBUS COMMUNICATION AND CONNECTION TIMEOUT

It is possible to open up to three connections to the OPTE9 option board. One of the connections
could be used for process data and other just for reading monitoring data. In most cases it is
desirable that if "monitor” connection gets disconnected, no fault is generated but when the
connection is handling the process data, a fault should be generated in the time specified.

This register address enables the user to give custom communication timeout for each connection.
If a custom timeout value is used, it must be given every time a connection is opened. Timeout can
be set only to the connection which is been used to access this register. By default the connection
uses the communication timeout value given via panel parameters.

If the cable is disconnected, a fieldbus fault is activated after the timeout period. When
communication timeout is zero, no fault is activated.

Table 42. Communication timeout register

Holding register

address Purpose Description

40501 Corrlmquenclsimon Connection timeout value for this connection in seconds.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Communicating ——
Yes Check

Received packet during
Timeout No communication =~ ~—
l timout time?

Communication timeout zero? Yes

Nol
Connection closed or broken?
Brokenl

Has second connection with
communication timeout
other than zero?

No |

Closed

Yes

FAULT! No fault

7092_uk
Figure 38. The Modbus TCP/UDP function in case of timeout

7.5 QUICK SETUP

Following these instructions, you can easily and fast set up your Modbus for use:

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

In the Master software:

1.
2.
3.
4.
S.
6.
7.
8.

Set the settings in the master software.

Set the Control Word to '0° (2001).

Set the Control Word to *1° (2001).

Drive's status is RUN.

Set the Reference value to ‘5000 (50.00%) (2003).

Actual speed is 5000 (25.00 Hz if MinFreq is 0.00 Hz and MaxFreq is 50.00 Hz).
Set the Control Word to '0° (2001).

Drive's status is STOP.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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7.6 MobpBUS - EXAMPLE MESSAGES

7.6.1 EXAMPLE 1 - WRITE PROCESS DATA

Write the process data 42001...42003 with command 16 (Preset Multiple Registers).

Command Master - Slave:

ADDRESS 01 hex |[Slave address 1 hex (= 1)
FUNCTION 10 hex |Function 10 hex (= 16)
Starting address Hl 07 hex |Starting address 07D0 hex (= 2000}
DATA Starting address LO DO hex
No. of registers Hl 00 hex |Number of registers 0003 hex (= 3}
No. of registers LO 03 hex
Byte count 06 hex |Byte count 06 hex (= 6)
Data U] 00 hex \I/]vzf% 1:n0é]i(t]1toh(1e?< (= 1). Setting control
Data LO 01 hex
Data HI 00 hex |Data 2 =0000 hex (=0).
Data LO 00 hex
Data HI 13 hex
Data 3 = 1388 hex (= 5000), Speed Refer-
Data LO 88 hex ence to 50.00% [ -5
ERROR CHECK CRC HI C8 hex
CRC LO CB hex |CRC field C8CB hex (= 51403])

Message frame:

\ 01 \ 10 \ 07 \ DO \ 00 | 03 | 06 \ 00 \ 01 \ 00 \ 00 \ 13 \ 88 \ cs | CB |

The reply to Preset Multiple Registers message is the echo of 6 first bytes.

Answer Slave - Master:

ADDRESS 01 hex |Slave address 1 hex (= 1)
FUNCTION 10 hex |Function 10 hex (= 16)
Starting address Hl 07 hex |Starting address 07D0 hex (= 2000}
DATA Starting address LO DO hex
No. of registers Hl 00 hex |Number of registers 0003 hex (= 3}
No. of registers LO 03 hex
ERROR CHECK CRC HI 80 hex
CRC LO 85 hex |CRC 8085 hex (= 32901)

Reply frame:

\ 01 \ 10 \ 07 \ DO \ 00 | 03 | 80 \ 85

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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7.6.2 EXAMPLE 2 - READ PROCESS DATA
Read the Process Data 42103...42104 with command 4 (Read Input Registers).

Command Master - Slave:

ADDRESS 01 hex |Slave address 1 hex (= 1)
FUNCTION 04 hex |Function 4 hex (= 4)
Starting address Hl 08 hex |Starting address 0836 hex (= 2102)
DATA Starting address LO 36 hex
No. of registers Hl 00 hex [Number of registers 0002 hex (= 2)
No. of registers LO 02 hex
ERROR CHECK CRC HI 93 hex
CRCLO A5 hex |CRC 93A5 hex (= 37797)

Message frame:

\ 01 \ 04 \ 08 \ 36 \ 00 | 02 | 93 \ A5 \

The reply to the Read Input Registers message contains the values of the read registers.

Answer Slave - Master:

ADDRESS 01 hex |Slave address 1 hex (= 1)
FUNCTION 04 hex |Function 4 hex (= 4)
Byte count 04 hex |Byte count 4 hex (= 4]
Speed reference = 1388 hex (=5000 =»>
DATA Data HI 13 hex 50.00%)
Data LO 88 hex
Output Frequency = 09C4 hex (=2500
Data HI 09 hex —>25.00H2)
Data LO C4 hex
ERROR CHECK CRC HI 78 hex
CRC LO E9 hex |CRC 78E9 hex (= 30953)
Reply frame:
\ 071 \ 04 \ 04 \ 13 \ 88 | 09 | Cé \ 78 \ E9

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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7.6.3 EXAMPLE 3 - EXCEPTION RESPONSE

In an exception response, the Slave sets the most-significant bit (MSB) of the function code to 1. The
Slave returns an exception code in the data field.

Command Master - Slave:

ADDRESS 01 hex |[Slave address 1 hex (= 1)
FUNCTION 04 hex |Function 4 hex (= 4)
Starting address Hl 17 hex |Starting address 1770 hex (= 6000}
DATA Starting address LO 70 hex
No. of registers HI 00 hex I5r]1val|d number of registers 0005 hex (=
No. of registers LO 05 hex
ERROR CHECK CRC HI 34 hex
CRCLO 66 hex |CRC 3466 hex (= 13414)
Message frame:
| 01 ] 04| 17 [ 70 | 00 | 05| 34 | 55
Exception response
Answer Slave - Master:
ADDRESS 01 hex |[Slave address 1 hex (= 1)
FUNCTION 84 hex |Most significant bit set to 1
DATA Error code 04 hex |Error code 04 => Slave device failure
ERROR CHECK CRC HI 42 hex
CRCLO C3 hex |CRC 42C3 hex (=17091)
Reply frame:

\ 01 \ 84 \ 04 \ 42 \ C3 |

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

PROFINET is the Ethernet-based automation standard of PROFIBUS International for the
implementation of an integrated and consistent automation solution based on Industrial Ethernet.
PROFINET 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
automation systems for vertical and horizontal integration of networks.

OPTE9 implements PROFINET 10 version 2.3 with conformance class B and the highest netload
class [class 1), making it suitable for use in larger automation systems. OPTE9 also implements
PROFINET IO alarms system where VACON® AC drive faults are seen in bus as PROFINET |0
alarms.

8.1 PROFIDRIVE 4.1 PROFILE

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

* The devices behave in the same way.
e They produce and/or consume the same basic set of 1/0 data.
e They contain the same basic set of configurable attributes.

The formal definition of this information is known as a device profile.

Some AC drives may support only some of the functionality. See Chapter 12.3 "Control word bit
support in drives”.

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




PROFINET IO VACON ©® 91

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

General state diagram

|
© ®
=

S1: Switching On Inhibited @
ZSW1 bit 6 = True; 0,1,2 = False 000
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o
=
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N
0))]
=
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ee® S3: Switched On | | |(

@]
@l

@ ZSW1 bit 0,1 = True; 2,6 = False Ramp stop

@]
1

A
eee S4: Operation ? :f

ZSW1 bit 0,1,2 = True; 6=False

@ @ ® Highest priority transition
'Y %

o Lowest priority transition 11610A_uk
Figure 39. General state diagram
NOTE! When using VACON® NX series AC drives and OPTEY in "PROFIdrive” mode, the stop
command always follows the configured stop mode and not the stop command given from fieldbus.

NOTE! Quick stop only occurs if the application supports it. If the application does not support Quick
stop, a normal ramp stop is executed.

Table 43. PROFIdrive state machine commands

Action(s)
Bits of control word VACON® 100
family & VACON® 20 | VACON® NXP
VACON® 20X/CP
0 |- - Self-initiation is performed
OFF AND No Coast Stop AND No

None, requires that Drive is READY (ZSW1 sta-

1 |Quick Stop Ox47E .
STW1 bit 0 = False; 1, 2 = True tus word bit 13)
2 Coast Stop OR Quick Stop None
STW1 bit 1 = False OR bit 2 = False
ON
3 |STW1 bit 0 = True 0x477 - |None
4 |Coast Stop OR Quick Stop None

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 43. PROFIdrive state machine commands

Action(s)
Bits of control word VACON® 100
family & VACON® 20 | VACON® NXP
VACON® 20x/cP

5 |STW1 bit 1 = False OR bit 2 = False None
6 Enable operation Ox4TE Drive function is enabled, requires that Drive

STW1 bit 3 =True is in fieldbus control (ZSW1 status word bit 9

Coast stop :
7 STW1 bit 1 = False Ox47D |Stop by coast Stop by coast| Stop function
8, |Quick stop

12 |STW1 bit 2 = False 0x47B |Quick stop Stop by ramp|Stop function

Ramp stop :
9 STW1 bit 0 = False Ox47E | Stop by ramp Stop by ramp| Stop function
10 Disable operation 0x477 Drive function is disabled, stop by stop func-
STW1 bit 3 = False tion
Coast stop :
11 STW1 bit 1 = False Ox47D |Stop by coast Stop by coast| Stop function
13, Stands.t|ll detected OR Disable Drive function is disabled, stop by stop func-
15 operation 0x477 tion
STW1 bit 3 = False
14 |ON (Re-enable operation) Ox47F | Drive function is re-enabled
8.3 PROFINET IO PROCESS COMMUNICATION

The PROFIdrive profile specifies telegrams used for process communication. The OPTE9 supports
4 type of different telegrams with and without extra process data items. These telegrams contain
either PROFIdrive or VACON® specific signals or a combination of both.

It is also possible to use up to eight (8) Process Data fields, or sixteen (16) when using extended or
fast communication mode. If the normal communication mode is used, the upper 8 Process Data
items (9-16) are either zeroes (actual data) or not used (setpoint data). See chapter 6.2 for more
details. The following chapters describe the different types of telegrams and the signals that form
them.

8.3.1 CHOOSING TELEGRAM TYPE

When choosing a telegram for PROFINET 10 communication, you need to take a few things into
account, for example, if you need PROFIDrive control/status word (STW1/ZSW1) or if you could use
VACON® control/status word.

We recommend you to use STW1 when you have devices from multiple manufactures which all can
be controlled with PROFIDrive control word. This then makes writing the PLC application easier,
especially if you have PROFIDrive block ready for your PLC.

State machine for VACON® control/status word is simpler than in the PROFIDrive and therefore
controlling the drive is also easier in the PLC application. If you have only VACON® devices
controlled by your PLC over PROFINET 10, then it is better to use VACON® control/status word.

Telegram selection also affects the motor speed control. With VACON® control word, the motor
direction can be controlled with a single bit. PROFIDrive motor direction is controlled with negative/
positive values. Telegrams with PROFIDrive control/status word generally have also PROFIDrive
speed reference/actual [NIST_A/NSOLL_A). Other telegrams have VACON® speed reference/actual
(FBSpeedReference/FBSpeedActual). The main difference between these types is the integer value
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which means maximum allowed motor speed (100%). In VACON® FBSpeedReference, the value is
between 0d - 10000d (100.00%) and in PROFIDrive NIST_A the value is between -16384d - 16384d.

Note also that when you use NSOLL_A, our minimum and maximum frequency parameters affect
the speed reference differently than when you use the FBSpeedReference directly. When you use
NSOLL_A, the PROFINET will give zero reference to the application until NSOLL_A exceeds the
minimum reference, but if you use the FBSpeedReference, the given value is always scaled between
the minimum and maximum frequency. For example, if the Minimum Frequency is 30 Hz and the
Maximum Frequency is 50Hz, the NSOLL_A value between 0 and 9830 will run 30Hz. If the
FBSpeedReference is used, then for example value 1000 (10%) will run 32Hz.

Telegrams contain different amount of process data items. Those vary from none to 16 items.
Process data can be 16 or 32 bits in size. Process data in VACON® NXP drives is only 16 bit, so
telegrams which use 32 bit process data have the upper 16 bits always as zero.

If you want to use more than 8 process data items, then the fieldbus option board communication
mode must be ‘Fast mode with safety "black channel™, 'Fast Mode' or ‘Normal Extended’ mode. See
Chapter 17 "Appendix 7 - Fieldbus option board communication™ for more information on the
communication mode.

8.3.2 TELEGRAM TYPES

8.3.2.1 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 44) 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.

NOTE! When board is connected to VACON® 100 family AC drive and its mode parameter is set to
“NX Mode”, the option board will use FBSpeedReference/FBSpeedActual instead of NSOLL_A/
NIST_A as backward compatibility for OPTCP option board.

Table 44. 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
138 Standard Telegram 1 + 12 Process Data * ST1+12PD
139 Standard Telegram 1 + 16 Process Data * ST1+16PD

* 12 and 16 process dataitems are available in VACON® NXP AC Drive. See chapter 17.
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Table 45. Standard Telegram 1 setpoint and actual data

Bytes Setpoint Actual value
1.2 STW1 8.3.3.1 ZSW1 8.3.3.2
3.4 NSOLL_A 8.3.3.3 NIST_A 8.3.3.4
5.6 PDI1 PDO1
7..8 PDI2 PDO2
19...20 PDI8 8.3.3.11 PDO8 8.3.3.11
21...22 PDI9* PDO9*
35...36 PDI16* PDO16*

* See Chapter 8.3.1 "Choosing telegram type".

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below.

Table 46. Control and Status Word monitoring values

Name Value
Drive CW FBFixedControlWord
Drive SW FBFixedStatusWord

Protocol CW STW1

Protocol SW ZS5W1

8.3.2.2 VACON®-specific Telegram 1 and its variants

These telegrams (Table 47) 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.

lable 47. 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
140 Vendor Telegram 1 + 12 Process Data * Vendor 1+ 12 PD

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




PROFINET IO VACON ® 95

lable 47. Vendor telegram 1 and variants

Telegram No. Telegram Abbreviation
141 Vendor Telegram 1 + 16 Process Data * Vendor 1+ 16 PD

* 12 and 16 process dataitems are availablein VACON® NXP AC Drive. See chapter 17.

Table 48. Vendor telegram 1 setpoint and actual data

Bytes Setpoint Actual value
1...2 FB FIXED CW 8.3.3.5 FB FIXED SW 8.3.3.6
3...4 FB SPEED REF 8.3.3.9 FB SPEED ACT 8.3.3.10
5.6 PDIM PDO1
7..8 PDI2 PDO2
19...20 PDI8 8.3.3.11 PDO8 8.3.3.11
21...22 PDI9* PDO9%9*
35...36 PDI16* PDO16*

* See Chapter 8.3.1 "Choosing telegram type".
Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below.

Table 49. Control and Status Word monitoring values

Name Value
Drive CW FBFixedControlWord
Drive SW FBFixedStatusWord
Protocol CW FBFixedControlWord
Protocol SW FBFixedStatusWord

8.3.2.3 VACON®-specific Telegram 2 and its variants

These telegrams (Table 50) 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.

NOTE! This telegram type is not supported when using VACON® 100 family AC drives. 32-bit process
data support for VACON® 100 family AC drives is added in future release.

Table 50. 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
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Table 50. Vendor telegram 2 and variants

Telegram No. Telegram Abbreviation
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
142 Vendor Telegram 2 + 12 Process Data * Vendor 2+ 12 PD
143 Vendor Telegram 2 + 16 Process Data * Vendor 2+ 16 PD

* 12 and 16 process dataitems are available in VACON® NXP AC Drive. See chapter 17.

When using these telegrams, the process data fields are communicated as 32-bit values, but when
using VACON® NX or VACON® 20 family AC drives, the data is actually 16-bits and transferred in the
lower bytes.

Table 51. Process data item definition when using Vendor telegram 2

Bytes VACON® NX VACON® 20 VACON® 100 family
1...2 16-bit Process data| 16-bit Process data i

Future release: 32-bit process data
3.4 Not used Not used

Table 52. Vendor telegram 2 setpoint and actual data

Bytes Setpoint Actual value
1..2 FB FIXED CW 8.3.3.5 FB FIXED SW 8.3.3.6
3...4 FB GENERAL CW 8.3.3.7 FB GENERAL SW 8.3.3.8
5.6 FB SPEED REF 8.3.3.9 FB SPEED ACT 8.3.3.10
7...10 PDIT* PDO1*

1.4 PDI2* PDO2*

35...38 PDI8* 8.3.3.11 PDO8* 8.3.3.11

39...42 PDI9** PDO9**

67...70 PDI16** PDO16**

* 32-bits. See Table 51
** See Chapter 8.3.1 "Choosing telegram type".

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below.

Table 53. Control and Status Word monitoring values

Name Value
Drive CW FBFixedControlWord
Drive SW FBFixedStatusWord
Protocol CW FBGeneralControlWord
Protocol SW FBGeneralStatusWord
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8.3.2.4 VACON®-specific Telegram 3 and its variants

These telegrams (Table 54) use PROFIdrive-defined control word, status word, speed setpoint value
and speed actual value with VACON® general control and status words for added functionality.

NOTE! This telegram type is not supported when using VACON® 100 family AC drives. 32-bit process
data support for VACON® 100 family AC drives is added in future release.

NOTE! When board is connected to VACON® 100 family AC drive and its mode parameter is set to
“NX Mode”, the option board will use FBSpeedReference/FBSpeedActual instead of NSOLL_A/
NIST_A as backward compatibility for OPTCP option board.

Table 54. 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
144 Vendor Telegram 3 + 12 Process Data * Vendor 3+ 12 PD
145 Vendor Telegram 3 + 16 Process Data * Vendor 3+ 16 PD

* 12 and 16 process dataitems are available in VACON® NXP AC Drive. See chapter 17.

When using these telegrams, the process data fields are communicated as 32-bit values, but when
using VACON® NX or VACON® 20 family AC drives, the data is actually 16-bits and transferred in the
lower bytes.

Table 55. Process data item definition when using Vendor telegram 3

Bytes VACON® NX VACON® 20/ 20 X VACON® 100 family
1...2 16-bit Process 16-bit Process data _

data Future release: 32-bit process data
3.4 Not used Not used

Table 56. Vendor telegram 3 setpoint and actual data

Bytes Setpoint Actual value

1...2 STW1 8.3.3.1 ZSW1 8.3.3.2
3..4 FB GENERAL CW 8.3.3.7 FB GENERAL SW 8.3.3.8
5..6 NSOLL_A 8.3.3.3 NIST_A 8.3.3.4
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Table 56. Vendor telegram 3 setpoint and actual data

Bytes Setpoint Actual value

7..10 PDI1* PDO1*

11..14 PDI2* PD0O2*

35...38 PDI8* 8.3.3.11 PDO8* 8.3.3.11
39...42 PDI9** PDO9**

67...70 PDI16** PDO16**

* 32-bits. See Table 55
** See Chapter 8.3.1 "Choosing telegram type".

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below.

Table 57. Control and Status Word monitoring values

Drive CW FBFixedControlWord

Drive SW FBFixedStatusWord
Protocol CW STW1
Protocol SW ZSW1

8.3.2.5 VACON®—specific Telegram 4 and its variants

Use these telegram types (Table 58) as a replacement for the OPT-CP option board, when using
"Bypass mode".

You can also use these telegram types when the PROFIdrive functionality is required and a VACON®
application with PROFIdrive state machine is activated (e.g. VACON® NX Advanced Application).

Table 58. Vendor telegram 4 and variants

Telegram No. Telegram Abbreviation
135 Vendor Telegram 4 Vendor 4
136 Vendor Telegram 4 + 4 Process Data Vendor 4 + 4 PD
137 Vendor Telegram 4 + 8 Process Data Vendor 4 + 8 PD
146 Vendor Telegram 4 + 12 Process Data Vendor 4 + 12 PD
147 Vendor Telegram 4 + 16 Process Data Vendor 4 + 16 PD

Table 59. Vendor telegram 4 setpoint and actual data

Setpoint Actual value
1...2 FB FIXED CW 8.3.3.5 FB GENERAL SW 8.3.3.8
3.4 FB SPEED REF 8.3.3.9 FB SPEED ACT 8.3.3.10

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




PROFINET IO VACON ® 99

Table 59. Vendor telegram 4 setpoint and actual data

Bytes Setpoint Actual value
5.6 PDI1 PDO1
7..8 PDI2 PDO2
19...20 PDI8 8.3.3.11 PDO8 8.3.3.11
21...22 PDI9* PDO9*
35...36 PDI16* PDO16*

* See Chapter 8.3.1 "Choosing telegram type".
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Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below.

Table 60. Control and Status Word monitoring values

Drive CW FBFixedControlWord
Drive SW FBFixedStatusWord
Protocol CW FBFixedControlWord
Protocol SW FBGeneralStatusWord
8.3.3 TELEGRAM BUILDING BLOCKS

8.3.3.1 PROFIdrive Control Word 1 (STW1)

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

Table 61. Overview of the assignments of bits of the control word 1

Significance
Bit valueis 1 Bit value is 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

*Bitsin acontrol word do not have any effect unless bit 10 is enabled.
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.
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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 bitis used by the master to indicate that it is 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.

8.3.3.2 PROFIdrive Status Word 1 (ZSW1])

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

Table 62. Overview of the assignments of bits of the status word 1

Significance

Bit valueis 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 Enabls;jirgflrive 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
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Significance
Bit value is 1 Bit value is 0
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 Drive is not ready
14-15 Device-specific Device-specific

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.

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.
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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 s
requested to take control of the drive.

In OPTEY, 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.

8.3.3.3 PROFIdrive speed setpoint value NSOLL A

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

Table 63.
Setpoint value Direction of rotation Description of command
0xCO00 (-16384d) | -100.00% REVERSE Full speed in REVERSE
direction
0x0000 (0d) 0.00% N/A Minimum speed
0x4000 (16384d) | +100.00% FORWARD Full speed in FORWARD
direction

PNU 10111 shows the “100%" speed as RPM.

NOTE! When the board is connected to VACON® 100 family AC drive and its mode parameter is set
to "NX Mode", the option board will use FBSpeedReference instead of NSOLL_A as backward
compatibility for OPTCP option board. This means that the value range is 0d-10000d. See

chapter 8.3.3.9 for details.

8.3.3.4 PROFIdrive speed actual value NIST A

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

Table 64.
Setpoint value Speed Direction of rotation Description of command
0xCO00 (-16384d) |  -100.00% REVERSE Full speed in REVERSE
direction
0x0000 (0d) 0.00% N/A Standstill
0x4000 (16384d) +100.00% | Status Word dependent | U4 Spe;fe'gti 2RWARD

PNU 10111 shows the “100%" speed as RPM.
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NOTE! When the board is connected to VACON® 100 family AC drive and its mode parameter is set
to "NX Mode", the option board will use FBSpeedActual instead of NIST_A as backward compatibility
for OPTCP option board. This means that value range is 0d-10000d. See chapter 8.3.3.10 for details.

8.3.3.5 VACON® FBFixedControlWord

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

8.3.3.6 VACON®FBFixedStatusWord

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

8.3.3.7 VACON® FBGeneralControlWord

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

8.3.3.8 VACON® FBGeneralStatusWord

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

8.3.3.9 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. The scale of the value is
0.01%.

8.3.3.10  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. The scale of the value is 0.01%.

8.3.3.11  VACON® Process Data

The Process Data variables are vendor-specific variables that can be communicated to and from the
AC 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 AC drive using a feature known as
Fieldbus Process Data mapping. See the AC drive's Application Manual for further details.

8.3.4 QUICK SETUP

By following these instructions, you can easily and fast set up your Profinet |10 for use:
NOTE! Example is using telegram ST1 with STW1/ZSW1 and NSOLL_A / NIST_A.

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

8.4 PROFIDRIVE I0 PARAMETERS

8.4.1

PARAMETERS OF THE PROFIDRIVE

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

Table 65. PROFIdrive basic parameters

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

Data type

Array[n]
Unsigned1é

Explanation

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

Selection switch for DO 10
916 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 8.3.1 for possible values.

List of all parameters for

923 ;
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
in range 1-99, have values set to 0. Gaps
between the device-specific signals are
also filled with 0.

Refer to Table 68.

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.
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PNU

947

Table 65. PROFIdrive basic parameters

Significance

Fault number

Data type

Array[n]
Unsigned16

Explanation

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.

964

Drive Unit ldentification

Array[n]
Unsigned1é

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 num-

ber

OctetString2

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 pa- Array[n]

rameter

Unsigned1é

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 O.

981-989:

Not used. Length of each is 1 and value
is 0, indicating an empty list.
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8.4.1.1 PROFIdrive parameters for PROFINET 10 communication interface

The table below lists the PROFINET |10 communication interface parameters.
Table 66. PROFIdrive parameters

PNU Significance Data type Explanation
St(r)ifwte[CZtl_LO] 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 IpOfStation 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.
8.4.2 VENDOR-SPECIFIC PROFIDRIVE PARAMETERS

The table below lists vendor-specific PROFIdrive parameters.

Table 67. PROFIdrive drive-specific parameters

PNU Significance Data type Explanation
9900 Test parameter (non-array) Unsigned16é qu testing PUrposes. 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 8.4.8
10100 | Profile control word (STW1) Unsigned16 | PROFIdrive 4.1 control word (STW1).
Profile speed setpoint value PROFIdrive 4.1 speed setpoint value
10101 (NSOLL_A) ntegerle | (NSOLL_A).
10102 Profile status word (ZSW1) Unsigned16 | PROFIdrive 4.1 status word (ZSW1).
10103 | Frofite SE’;TS"T“;]“"’“ value Integer16 | PROFIdrive 4.1 speed actual value (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 P phy Unsigned1é meant by 100% in the PROFIdrive 4.1 speed
parameter . .
setpoint and actual value fields.
10112 | vACON® Fixed Control Word Unsigned1é Fixed control word.
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Table 67. 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 Unsigned1é Actual speed value.
. . To clear the fault history, write a value to the
10118 | Clear VACON® fault history Unsigned1s | ometer.
Array[n] An array of 40 elements consisting of VACON®
10119 ® i . y 9
Read VACON™ fault history Unsigned16 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 | PDI16 (index 15).
10123 VACON® 32-bit Process Data Array[n] An array of 16 elements. From PDO1 (index 0)
Out Unsigned32 to PDO16 (index 15).
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.
. Drive energy counter in KWh as 32 bit float
10126 Drive energy counter Float32 (IEEE 754).
. . Drive energy trip counter in KWh as 32 bit float
10127 Drive energy trip counter Float32 (IEEE 754). Writing zero will reset trip counter.
List of fault history items containing: Fault
code, subcode, 32bit timestamp high word,
32bit time stamp low word and timestamp mil-
_ o Array(n] liseconds. Maximum of faults that can be read:
10128 | Fault history with time stamps | ;500416 |40 in VACON® 100 family, 30 in VACON® NX
family and 9 in VACON® 20 family. Note that
reading the fault history items is slow. Reading
all items can take up to three seconds.
8.4.3 PROFIDRIVE SIGNAL NUMBERS

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

Table 68. PROFIdrive signal numbers

Signal no. Signal name PNU PNU name
1 Control word 1 10100 PROFIdrive control word (STW1)
2 Status word 1 10102 PROFIdrive status word (ZSW1)
. PROFIdrive speed setpoint value
5 Speed setpoint A 10101 (NSOLL_A]
6 Speed actual value A 10103 PROFIdrive speed actual value (NIST_A]
51 Output current 10104 Always returns zero.
52 Active curre_nt 10105 Always returns zero.
(torque proportional
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Table 68. PROFIdrive signal numbers

Signal no. Signal name PNU PNU name

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® PDO2 10110 VACON® 16-bit Process Data Out
102 VACON® PDO3 10110 VACON® 16-bit Process Data Out
103 VACON® PDO4 10110 VACON® 16-bit Process Data Out
104 VACON® PDO5 10110 VACON® 16-bit Process Data Out
105 VACON® PD06 10110 VACON® 16-bit Process Data Out
106 VACON® PDO7 10110 VACON® 16-bit Process Data Out
107 VACON® PDO8 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
12 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 value 10114 VACON® Speed reference

121 VACON® fixed actual value 10115 VACON® Speed Actual value
122*  |VACON® general control word 10120 VACON® General Control word
123* | VACON® general status word 10121 VACON® General Status 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
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Table 68. PROFIdrive signal numbers

Signal no. Signal name PNU PNU name

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
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
140 VACON® PDO9

141 VACON® PD010

142 VACON® PDO11

143 VACON® PD012

T ACON® POOT3 10110 VACON® 16-bit Process Data Out
145 VACON® PDO14

146 VACON® PDO15

147 VACON® PDO16

148 VACON® PDI9

149 VACON® PDI10

150 VACON® PDI11

151 VACON® PDI12

5 ACON® POIT3 10109 VACON® 16-bit Process Data In
153 VACON® PDI14

154 VACON® PDI15

155 VACON® PDI16

156 VACON® DW PDO9*

157 VACON® DW PDO10*

158 VACON® DW PDO11*

159 VACON® DW PDO12*

150 VACON® DW PDOT3" 10123 VACON® 32-bit Process Data Out
161 VACON® DW PDO14*

162 VACON® DW PDO15*

163 VACON® DW PDO16*
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Table 68. PROFIdrive signal numbers

Signal no. Signal name PNU PNU name
164 VACON® DW PDI9*
165 VACON® DW PDI10*
166 VACON® DW PDI11*
167 VACON® DW PDI12*
10122 VACON® 32-bit Process Data In
168 VACON® DW PDI13*
169 VACON® DW PDI14*
170 VACON® DW PDI15*
171 VACON® DW PDI16*

* 32 bit data not supported in current version. See chapter 5.
8.4.4 USER SPECIFIC RECORD DATA

For easy access to drive parameters and monitoring values, the OPTE9 maps the PROFINET user
specific record indexes 0x0000 - 0x7FFF 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.

IDs can be read/written as VACON® NX scaled values in all AC drives, or, in VACON® 100 family AC
drives, also as actual raw value.

Table 69. Application ID access settings

Slot  Subslot Description
1 Access IDs as VACON® NX scaled values
1 2 Access IDs as VACON® 100 family actual Only available in VACON®
data type 100 family AC drives

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

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

Table 70. Example 1: Reading values from different AC drives

Read command Response
Actual value
102 1388 5000 50.00 Hz
Any 1 1
600 00 01 1 1 =0L Speed
family 600 | 000000 01 1 1 =0L Speed
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Table 71. Example 2: Writing values for different AC drives

Write command

AC drive Actual value
Value (Hex)
102 2 11 94 45.00 Hz
Any 1 1
600 2 00 00 0 = OL Frequency
VACON® 100 : 2 102 4 00 06 DD DO 45.0000 Hz
family 600 4 00 000000 0 = OL Frequency

8.4.5

BAase MODE PARAMETER ACCESS MODEL

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

Contoller/Supervisor

Communication system

DU/DO Parameter

response =-----
not yet available

Error bacause

from PAP

Read Parameter response

response . .. >:-
not yet available

Parameter

from PAP

Read Parameter response

Q
= (Client) manager (Server)
£
= Parameter Write Parameter response Parameter
Request o from PAP Request W
Error because
N Read Parameter response Parameter

processing in the
Parameter Manager

Parameter

response

from PAP

response

11611 uk

Figure 40. 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 72. Parameter access services

Parameter access service [
Base Mode Parameter - Local 0xB02E
Base Mode Parameter - Global 0xBO2F
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The structure of parameter requests is described in the table below:

Table 73. 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
L+6x(n-1)

nth Parameter Address

st Parameter Value(s)
(only for request Format No. of Values b+6xn

"Change parameter”)

Values

nth Parameter Values

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

Qty_n)
The structure of parameter responses is described in the table below:
Table 74. Parameter response
Block definition Byte n+1 Byte n n
Response header Request Ref. mirrored Response ID
Axis-No. / DO-ID mirrored | No. of Parameters =n
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)
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The table below contains descriptions of parameters.

Table 75. Parameter description

Sub- . . ..
index Field name Data type Description
1 dentifier (ID) Unsigned16 A bitmask with mforrr_wa’gon about the
parameter characteristics.
2 Number of array ele- Unsigned16 For array parameters, the number of
ments elements in the array.
If the information represented by the
.. FloatingPoint (IEEE |parameter can be converted into a stan-
3 Standardisation 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 Array of four Reserved, always 0.
Unsigned8
6 Name ASCll string, 16 char- Symbolic name of the parameter.
acters
7 Low Llimit Array of four Limit for valid values of the parameter.
Unsigned8
8 High limit Array of four Limit for valid values of the parameter.
Unsigned8
9 Reserved Array of two Reserved, always 0.
Unsigned8
10 ID extension Unsigned16 Not used, always 0.
Parameter number, the value of which
Normalisation refer- . is used as normalisation reference for
11 Unsigned16 - .
ence parameter the parameter whose description this
is.
12 Normalisation field Unsigned16 C'ontams'mformatmn about normalisa-
tion of this parameter.
8.4.5.1 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
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8.4.5.2 Request header

The request header consists of 4 fields, each one octet in size.
Table 76. Request header

Octet

Field name Description Allowed values
number
Unique number for each
request/response pair. This
1 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 OPTE9 PROFINET IO.
3 Axis Number |Not used, should be set to 1. 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.
8.4.5.3 Parameter address

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

Octet

Table 77. Parameter address

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 8.4.6.2.
. Defines the first array ele- Values 0 to 65535 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.
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8.4.5.4 Parameter value

The parameter value 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

Table 78. Parameter value

Field name Description Allowed values
number
Use 0x41 for Byte.
) Use 0x42 for Word.
1 Format ?heescg:)ae;;?:rdata type of Use 0x43 for Double Word.
P ' Value 0Ox44 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 in the parameter value |,." = " . )
ues field 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.

8.4.6

PARAMETER RESPONSES

There are two types of parameter responses in PROFIdrive:

e Write response (response to a Write request)
* Read response (response to a Read request)

A read response consists of two elements:

e Response header

e Parameter value(s) ([depending on the request type)

Response header

‘Parameter value(s) ‘

8.4.6.1 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.

Octet

Field name
number

Table 79. Error response

Description

Allowed values

Function Num-

Operation number.

The slave returns OxDE to indicate an
error read response.
The slave returns OxDF to indicate an

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.
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Octet Field name Description Allowed values
number
High 4 bits indicate error | g o oier g 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.

8.4.6.2 PROFIdrive 4.1 error classes and codes

The table below lists PROFIdrive profile 4.1 error classes and codes.
Table 80. 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 0xBO0 = parameter requests are not supported.

Ox1 = write length error
0x2 = invalid slot

0x3 = type conflict

Ox4 = invalid area

0xBb5 = 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)
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8.4.6.3

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 81.

Error number

Table 81. PROFIdrive parameter access errors

Meaning

Impermissible parameter

When used

0x00 Access to unavailable parameter.
number
0x01 Parameter value cannot be Change request to a read-only parameter.
changed
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 ﬁ:;empt 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 cannot |Change request to a read-only parameter descrip-
0x07 .
be changed tion element.
0x08 Reserved [not used)
0x09 glg)l:escrlptlon 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)
O0x0F No text array available Access to unavailable parameter text array.
0x10 Reserved (not used]
0x11 Request cannot be executed Access is temporarily not possible due to unspeci-
fied reasons.
0x12...0x13  |Reserved (not used)
Ox14 Value impermissible Change request Wlth a value W|th_|n Fhe 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 81. 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.
0x66 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. Paramfster. 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.
Ox6F...0xFF | Reserved (not used)
8.4.6.4 Response header

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

Table 82. Response header

Octet

Allowed values
number

Field name

Description

Unique number for each

1 Request Reference .
request/response pair.

Mirrored by the slave.

Uses 0x01 for successful request
parameter operation.

Uses 0x02 for successful change
parameter operation.

Uses 0x80 to indicate that an invalid

Defines the type of
response. An error in the

2 Response ID execution of a request is request ID was received.
indicated by setting bit 7 in |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 number|The number of parameters
of parameters |affected by the request.

Number of parameters in the
response. Mirrored from the request.
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8.4.6.5 Parameter values

Parametervalues 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 8.4.5.4 "Parameter value”

8.4.7 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.

8.4.8 PARAMETER CHANNEL EXAMPLES

The parameter channel operations follow the same process every time. Figure 41 shows a success-
ful operation. It is important 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.

Parameter operations sent to the AC drive must be directed to: slot 0, subslot 1 and to index 0xB0O2E

PLC | Drive |
Write request PLC sends request for an operation
(for example reading value for an ID)
Write response (OK) Drive responds that it will process
the request

PLC waits until drive has finished processing the request

Read request PLC sends request for the result of
the operation

Drive responds with operation result

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

100).
| |
11753 uk
Figure 41.Successful paramater channel operation
No. Time Source Destination Protocol  Length  Info

506 4.989523 192.168.9.200 192_.163.0.50 PNIO-CM 216 PROFIDrive Write Reguest, RegRef:2x93, Read DO:1, Ploeal[ie3]
509 4.997681 192.168.0.50 192.168.0.200  PNIO-CM 206 Write response, OK, IODWriteResHeader, Api:ox@, Slot:@x@/éxi, 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, ReqRef:0x83, Rspld:Positive read resp
11754 00

Figure 42.Wireshark capture of requesting value for ID103

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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009: 00 00000000 . 000 009: 00 00000000 . 000 -
010: 00 OO000000 000 010: 00 000 data length | B152
01 000 000
000 000 data to zand (hex, space separated)
D00 000 Sy
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000 015: 00 DOOO0000 000
001 016: 00 00000000 000 recedved dat, 8 byt
D 017 00 DORXOND, ., |00 03010101 4201 0032
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. 000 019: 00 OOOO000D 00 received data (asci)

recuat Continously

11755_00

Figure 43.Screen capture from “PROFINET Master Simulator” requesting value for 1D103.

8.4.8.1

Request first element of PNU964 value

The following information is used for this request:

Table 83. Request first element of PNU%64

Field Contents

The following table contains messages sent during requesting value for PNU964.

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)

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 84. 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 AC drive to PLC

- PLC waits until AC drive has finished processing the requested operation

3 PLC sends read request

Read request
response

Response header

0x01 0x01 0x01 0x01

Parameter value

0x42 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.

8.4.8.2 Request all eleme

nts of PNU964 value

The following information is used for this request.

Table 85. 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 PNU%64.

Table 86. 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 AC drive to PLC

- PLC waits until AC drive has finished processing the requested operation

3 PLC sends rea

d request

Read request
response

Response header

0x02 0x01 0x01 0x01

Parameter value

0x42 0x06 0x01 OxBA 0x00 0x02 0x00
0x64 0x07 OxDE 0x00 0x65 0x00 0x01

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
8.4.8.3 Requesting the value of drive parameter ID 103

The following information is used for this request:

Table 87. 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 88. 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 AC drive to PLC
- PLC waits until AC drive has finished processing the requested operation
3 PLC sends read request
A Read request Response header 0x03 0x01 0x01 0x01
response Parameter value 0x42 0x01 0x00 0x0A

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 AC 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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8.4.8.4

The following information is used for this request:

Changing the value of drive parameter ID 103 (successful)

Table 89. 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 90. 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 AC drive to PLC

- PLC waits until AC 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.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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8.4.8.5

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 91. 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 92. 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 0x67
Parameter value Ox42 0x01 0x00 0x00
2 Write request response from AC drive to PLC
- PLC waits until AC drive has finished processing the requested operation
3 PLC sends read request
A Read request Response header 0x05 0x82 0x01 0x01
response Parameter value Ox44 0x01 0x00 0x02

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

8.4.8.6 Changing multiple parameter values (ID 103 and ID 104)

The following information is used for this request:

Table 93. Request to write the value of parameter ID 103 and ID 104

Field Contents

Request reference 0x06

Request ID 0x02 = Write parameter

Axis Number 0x01

No. of Parameters 0x02 (two parameters, ID 103 and ID104)
Attribute 0x10 = Value

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 93. Request to write the value of parameter ID 103 and ID 104

Field Contents

No. of elements

0x01

Parameter Number

0x2711 (10001d)

Subindex 0x0067 (103d, ID 103)
Attribute 0x10 = Value
No. of elements 0x01

Parameter Number

0x2711 (10001d)

Subindex

0x0068 (104d, 1D 104)

Parameter datatype 0x42 = WORD

Number of parameters 0x01

Value 0x0028 (Value for ID 103)
Parameter datatype Ox42 = WORD

Number of parameters 0x01

Value

0x0028 (Value for ID 104)

Following table contains messages sent during writing values to ID 103 and ID 104.

Table 94. Messages sent and received during writing value to ID 103

Message Operation Data
1 Write request Request header 0x06 0x02 0x01 0x02
Parameter address 0x10 0x01 0x27 Ox11 0x00 0x67
0x10 0x01 0x27 0x11 0x00 0x68
Parameter value Ox42 0x01 0x00 0x28
Ox42 0x01 0x00 0x28
2 Write request response from AC drive to PLC

- PLC waits until AC drive has finished processing the requested operation

3 PLC sends read request

Read request
response

Response header 0x06 0x02 0x01 0x01

Answer indicates a successful operation.

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




PROFINET IO VACON ® 127

8.5 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 OPTE9 PROFINET 10 is 1 millisecond.

In case of normal communication mode, 4 ms is the fastest recommended cycle time for PROFINET
10. Faster cycle times (1 ms and 2 ms) are recommended in Fast Mode. See Chapter 17 "Appendix 7
- Fieldbus option board communication” for more details.

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, OPTE9 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 6.1.6) is used as an
additional timeout value. The same behaviour applies if a connection is closed or the cable
disconnects (link loss). See Figure 44 for the timeout fault logic.

Connection
established

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

Yes timeout elapsed?

YGS\

FAULT!

11719 uk

Figure 44. PROFINET 10 communication and timeout fault
The OPTE9 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/
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8.6 ALARM SYSTEM

The OPTEY implements PROFINET 10 alarm system where VACON® faults and alarms are seen on
bus as PROFINET [0 alarms. The alarms use module specific channel diagnostic and extended

channel diagnostic data. The GSDML file contains description and help texts for the alarms. Texts
are in English and Finnish. Automation systems can use these texts to display helpful diagnostics to

end users in case of faults.

The figures below show how Siemens TIA portal displays the diagnostics.

opted » PLC 1[CPU 317-2 PN/DP] * Distributed VO » PROFINET 10-System (100): PNJIE 1 * dut

1; Topalo

dt [dut 85 P (e | __J Device overview |
W~ Module
. * dut

b Interface
= N sT1+8PD_1

| )

11782 00

Figure 45. Siemens TIA portal - Alarm indicator

ople9d » PLC 1 [CPU 3172 PN/DP] * Distributed YO * PROFINET 10-System (100): PR/IE 1 + dut

Diagnostic status

Module exsts.
Error

Standard diagnostics

T T e

ties i hexadecimal N

Possible CauseThe digital input signal that is set with parametar s
F3.5.1.11 or F3.5.1.12 was activated.Comecting Measures:This is & user-
defined fsult Do a chack ofthe digital inputs and schematics.

\

W

11784 00

Figure 46. Siemens TIA portal - Alarm description and help text

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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The VACON® data (faults, alarms, infos) mapped to PROFINET 10 alarms is slightly different based
on the used AC drive:

Table 95. VACON® data in different AC drives

AC drive type Fault Alarm Info
VACON® NXP/NXS Yes Yes No
Yes, from version:
VACON® 100 family Yes e FW0072V026 (INDUSTRIAL) No
e FWO0159V017 (FLOW)
VACON® 20 family Yes No No

VACON® faults are mapped to PROFINET 10 alarms according to the following table:

Table 96.

AC drive Type Channel Error Extended Channel Error
VACON® NXP/NXS 1000 + Fault code Subcode
VACON® 100 family 2000 + Fault code Fault Id
VACON® 20 family 3000 + Fault code Subcode

For example, the fieldbus timeout fault (Fault code 53) in different drives have the following channel
error codes:

Table 97.
AC drive Type Channel Error Extended Channel Error
VACON® NXP/NXS 1053 1
VACON® 100 family 2053 1053
VACON® 20 family 3053 0

The customized applications might use customized fault IDs which are not described in the GSDML
file. The PROFINET 10 alarms are however generated for all faults that have a fault code between 0
and 1000.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9. ETHERNET/IP
9.1 GENERAL INFORMATION

The EtherNet/IP™ is an industrial Ethernet network solution available for manufacturing
automation. The CIP™ [Common Industrial Protocol) encompasses a comprehensive suite of
messages and services for a variety of manufacturing automation applications, including control,
safety, synchronization, motion, configuration and information. The CIP provides users with a
unified communication architecture throughout the manufacturing enterprise.

More information on the EtherNet/IP can be found at www.odva.org.
9.1.1 OVERVIEW

The EtherNet/IP (Ethernet/Industrial Protocol) is a communication system suitable for use in
industrial environments. The EtherNet/IP allows industrial devices to exchange time-critical
application information. These devices include simple 1/0 devices such as sensors/actuators, as
well as complex control devices such as robots, programmable logic c ontrollers, welders, and
process controllers.

The EtherNet/IP uses CIP (Control and Information Protocol), the common network, transport and
application layers also shared by ControlNet and EtherNet/IP. The EtherNet/IP then makes use of
standard Ethernet and TCP/IP technology to transport CIP communications packets. The result is a
common, open application layer on top of open and highly popular Ethernet and TCP/IP protocols.

The EtherNet/IP Messaging Forms:

e Unconnected Messaging is used for connection establishment and for infrequent, low prior-
ity messages.

e Connected Messaging utilizes resources which are dedicated in advance to a particular pur-
pose such as real-time 1/0 data transfer. EtherNet/IP Messaging Connections.

e Explicit Messaging Connections are general purpose point-to-point connections. Messages
are sent through the TCP protocol.

e Implicit (I/0 Data) Connections are established to move application specific I/0 Data at regu-
lar intervals. They are often set up as one-to-many relationships in order to take full advan-
tage of the producer-consumer multicast model. Implicit messages are sent through the
UDP protocol.

9.1.2 AC/DC DRIVE PROFILE

OPTE9 implements the CIP AC/DC drive profile.

In order to provide interoperability between devices from different manufacturers, there must be a
defined "standard” in which those devices:

e exhibit the same behaviour

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

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

9.1.3 EDS FILE

You can provide configuration support for your device by using a specially formatted ASCII file, re-
ferred to as the EDS (Electronic Data Sheet). An EDS provides information about the device config-
uration.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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The information in an EDS allows configuration tools to provide informative screens that guide a
user through the steps necessary to configure a device. An EDS provides all of the information nec-
essary to access and alter the configurable parameters of a device.

OPTE9 has multiple EDS files, at least one per AC drive type. You can download the AC drive specific
EDS from Danfoss website (http://drives.danfoss.com). See also Chapter 6.1.9 "EIP Product code
offset”.

EDS files are split into two formats: static and dynamic. Only difference between these types is that
the static versions list all assembly pairs and all Listen Only and Input Only connections. PLC appli-
cation development tools usually show this as a list where you can simply select the wanted pair.
But if you want to mix assembly pairs, for example to command the drive with assembly 21 and get
assembly 117 back, you can use the dynamic-version. It allows you to input manually used assembly
instances and their sizes.

9.1.4 LED FUNCTIONALITY
The OPTE9 LEDs follow the CIP standard when the EtherNet/IP is set as the active protocol. The

LEDs on the option board are not labeled as the CIP defines. The LED labels are described in table
below.

Table 98. OPTE?9 EtherNet/IP LED Definitions

L CIP
LED label Description definition
RN Network Status Indicator NS
ER Not used -
BS Module Status indicator MS

9.1.4.1 Module Status LED

The Module status LED is labeled on the board as "BS". It shows the status of the module, that is, if
a fault has occurred or if the module has been configured. The MS LED functionality is described in
the table below.

Table 99. EtherNet/IP Module Status LED functionality

LEDs State Summary Requirement

VS| | St ort | Nopower | e maicator i steady off.

WG| | SteasyGreen | 20 s mehcator s ceady green,
iMS:: Flashing Green Standby :122?1ldee;/ti:fuzaiigii;?jreir; ?Fansffiw?:;egdl:et::.

If the device has detected a recoverable
Flashing Red Minor fault minor fault, the module status indicator is
flashing red.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 99. EtherNet/IP Module Status LED functionality

LEDs State Summary Requirement

If the device has detected a non-recoverable
Steady Red Major fault major fault, the module status indicator is

steady red.

While the device is performing its power up

Red Self-test testing.

@E Flashing Green/

9.1.4.2 Network Status LED

The Network status LED is labeled on the board as "RN". It shows the connectivity status of the

device, that is, if there is a connection to the device, or the IP settings status. The NS LED
functionality is described in the table below.

Table 100. EtherNet/IP Network status LED functionality
LEDs State Summary Requirement

The device is powered off, or is powered on
Steady Off Not powered, | but vv_ith no_IP addr_ess configured (Interface

no IP address | Configuration attribute of the TCP/IP Inter-
face Object).

‘ An IP address is configured, but no CIP con-
/NS\ Flashing Green|No connections| nections are established, and an Exclusive
h

Owner connection has not timed out.

At least one CIP connection (any transport
NS Steady Green Connected class) is established, and an Exclusive
Ll Owner connection) has not timed out.

An Exclusive Owner connection for which

this device is the target has timed out. The
Connection LED returns to steady green only when all
Flashing Red timed out Exclusive Owner connections are

timeout re-established. Timeout of connections
other than Exclusive Owner connections will
not cause the indicator to flash red.

The device has detected that its IP address
Steady Red Duplicate IP is already in use by another device in the

network.
Flashing Green Self-test While the device is per_formmg its power up
/ Red testing

?.1.5 EXPLICIT MESSAGING

Explicit Messaging is used in commissioning and parameterizing of the EtherNet/IP board.

The explicit messages provide multipurpose, point-to-point communication paths between two
devices. They provide the typical request/response-oriented network communication used to
perform node configuration and problem diagnosis. The explicit messages typically use low priority

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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identifiers and contain the specific meaning of the message right in the data field. This includes the
service to be performed and the specific object attribute address.

NOTE! If Class 1 connection (cyclic data) has been established, the Explicit Messages should not be
used to control the Output Data. However this restriction does not apply for the |0 Data reading.

9.1.5.1 List of data types

The elementary data types in CIP are (among others]):

Table 101. EtherNet/IP datatypes

Description Bit size

Minimum | Maximum

BOOL Boolean 8 0=FALSE| 1=TRUE
SINT Short Integer 8 -128 127
INT Integer 16 -32768 32767
DINT Double Integer 32 _231 231 1
LINT Long Integer bk L 263 _ 1
USINT Unsigned Short Integer 8 0 255
UINT Unsigned Integer 16 0 65535
UDINT Unsigned Double Integer 32 0 232
ULINT Unsigned Long Integer 64 0 264
REAL Floating Point 32 See |IEEE 754
LREAL Long Floating Point 64 See |[EEE 754
STRING * Charactsgrs;igglﬂ octet N
Character string (1 octet
SHORT_STRING *| per char, 1 octet length N-+1
indicator)
BYTE Bit string (8 bits) 8
WORD Bit string (16 bits) 16
DWORD Bit string (32 bits) 32
LWORD Bit string (64 bits) 64

* | SO/IEC-8859-1 encoding.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.1.5.2

General CIP error codes

The table below contains the error codes used by the OPTE9 EtherNet/IP implementation.

Table 102. General CIP error codes

Code Status name Description
0 Success Service was successfully performed by the object specified.
1 Connection failure |A connection related service failed along the connection path.
. Resources needed for the object to perform the requested
2 Resource unavailable : :
service were unavailable.
3 Invalid parameter |See Status Code 0x20, which is the preferred value to use for
value this condition.
4 Path segment error The path segment |dent|f|gr or the segment syntax was not
understood by the processing node.
. The path is referencing an object class, instance or structure
Path destination . . : .
5 element that is not known or is not contained in the process-
unknown .
ing node.
6 Partial transfer Only part of the expected data was transferred.
8 Service not supported The requested service was not implemented or was not
PP defined for this Object Class/Instance.
9 Invalid attribute value | Invalid attribute data detected.
124/0C; | Object state conflict The object cannot perform the requested service in its cur-
rent mode/state.
144/ 0}, | Attribute not settable |A request to modify a non-modifiable attribute was received.
154/ 0F, Privilege violation |A permission/privilege check failed.
164/ 10y | Device state conflict The device's currer_\t mode/state prohibits the execution of
the requested service.
The data to be transmitted in the response buffer is larger
174/ 11h | Reply data too large than the allocated response buffer.
194/ 13, Not enough data The service did not supply enough data to perform the speci-
fied operation.
204/ 14, Attrlb;;f)ertr:()jt SUP™ I The attribute specified in the request is not supported.
214/ 15y, Too much data The service supplied more data than was expected.
304/ 1Ey, Embed:ﬁc;ferV|ce An embedded service resulted in an error.
A vendor specific error has been encountered. The Additional
314/ 1F, | Vendor specific error |Code Field of the Error Response defines the particular error
encountered.
324/ 204, Invalid parameter |A parameter associated with the request was invalid.
The size of the path which was sent with the Service Request
384/ 26y, Path Size Invalid |is either not large enough to allow the Request to be routed
to an object or too much routing data was included.
29y, Member not settable |A request to modify a non-modifiable member was received.
46 | 2E Service Not Supported | The object supports the service, but not for the designated
d h for Specified Path  |application path (e.g. attribute).

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.1.5.3 Connection Manager Object Error codes

These are the extended status codes used when the general status code is 1.

Table 103. Connection Manager Object Error codes

Extended Status Descriptions

2564/ 100y, Connection in use or duplicate forward open
2594/ 103y, Transport class and trigger combination not supported
2624/ 106y, Ownership conflict
2634/ 107, Target connection not found
2644 /108y, Invalid network connection parameter
2654 /109, Invalid connection size
2724/ 110y Target for connection not configured
2734/ 111, RPI not supported
2744/ 112y, RPI value(s) not acceptable
2754/ 113y, Out of connections
2764/ 114y, Vendor id or product code mismatch
2774/ 115, Product type mismatch
2784/ 116y, Revision mismatch
2794/ 117, Invalid produced or consumed application path
2804/ 118y, Invalid or inconsistent configuration application path
2814/ 119, Non-Llisten only connection not opened
2834/ 11By, RPI is smaller than the production inhibit time
2944/ 126y, Invalid configuration size
2954 /127, Invalid originator to target size
2964/ 128, Invalid target to originator size
2974/ 129y, Invalid configuration application path
2984/ 12A, Invalid consuming application path
2994/ 12By, Invalid producing application path
3064/ 132y, Null forward open function not supported
5174/ 205, Parameter error in unconnected request service
7894/ 315, Invalid segment in connection path
Range 320h - 7FFh are vendor specific
8004 / 320y, Internal: Connection disabled
642584 / FB02,, Internal: Bad socket
642594/ FB03,, Internal: Bad originator to target net parameter
642604 / FBO4, Internal: Bad target to originator net parameter
642614/ FBO5,, Internal: Bad UDP port
642624/ FBO6y, Internal: Join multicast
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Table 103. Connection Manager Object Error codes

Extended Status Descriptions
642634/ FBO7, Internal: Prepare 10 packet
642674/ FBOB, Internal: Consumption
642684/ FBOC, Internal: FW close
642704 / FBOE,, Internal: Adapter stopped

9.1.5.4 Supported CIP and Vendor Objects

The Communication Interface supports the following object classes.

Table 104. CIP Objects

Type Class Object Details
1 |dentity Object See chapter 9.2.1.1
2 Message Router Object See chapter 9.2.1.2
Required by Ether- 4 Assembly Object See chapter 9.2.1.6
Net/IP 6 Connection Manager Object| See chapter 9.2.1.3
245d / F5h TCP/IP Interface Object See chapter 9.2.1.4
246d [/ Féh Ethernet Link Object See chapter 9.2.1.5
] ] 40d / 28h Motor Data Object See chapter 9.2.1.7
Reqwlr;igf?l);Drlve 41d/ 2%9h Control Supervisor Object | See chapter 9.2.1.8
42d / 2Ah AC/DC Drive Object See chapter 9.2.1.9
160d / AGh Vendor Parameters Object | See chapter 9.2.2.1
161d / Alh Motor Control Mode Object | See chapter 9.2.2.3
Vendor-Specific 162d / A2h Fault History Object See chapter 9.3.3.4
190d /BER | ASSeMPY 'gfjiztce Selector) g ¢ chapter 9.2.2.2
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?.1.6 ETHERNET/IP COMMUNICATION AND CONNECTION TIMEOUT

The EtherNet/IP declares a watchdog the time within which both master and slave must send |0
back to each other. This watchdog time is a factor of the communication cycle time (cycle time x
timeout multiplier) and is set by the master. Minimum cycle time for OPTE9 EtherNet/IP is 1
millisecond.

In case of normal communication mode, 4 ms is the fastest recommended cycle time for Ethernet/
IP. Faster cycle times (1 ms and 2 ms] are recommended in Fast Mode. See chapter 6.2 for more
details.

When 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 6.1.6) is used as an additional timeout value. The same logic applies if a
connection is closed or the cable disconnects (link loss).

Implict Connection
established

Communicating =———-
Check j
No Received packet within

watchdog time?

|

Has additional _No  Communication  _Cable disconnected
timeout elapsed? timeout zero? Connection closed
Yes

Yes

FAULT!

11720_uk

Figure 47. EtherNet/IP timeout logic with implicit connection (10 connection)

The explicit connections (TCP connection where PLC/user reads and writes data via CIP objects] will
generate fieldbus fault only if that connection has been used to write process data over Assembly,
Control Supervisor or AC/DC object. The explicit connection timeout is defined with TCP/IP Object's
attribute 13d "Encapsulation Inactivity Timeout”.

We recommend that implicit connection is used for motor control and explicit connections for
“service data”.

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

Communicating =—

Check l

Received packet within

“TCP Inativity” time?

No No l

Has Ujeg writter;h_ Cable disconnected
process data over thiS =5 nnaction closed

connection
Yesl No
Has additional No Communication
timeout elapsed? timeout zero?
Yes

Yes

FAULT! Offline

11721 uk

Figure 48. EtherNet/IP timeout logic with explicit connection
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9.2 COMMON INDUSTRIAL OBJECTS IMPLEMENTED BY OPTE9
9.2.1 CIP OBJECTS
9.2.1.1 Identity Object, Class 0x01

The Identity Object provides identification of and general information about the device.

Table 105. Identity Object

Class name Identity Object
Class identifier |1
Id Access rule Name Datatype Description
1 Get Revision UINT Class revision (1)
Class Maximum instance num-
Attributes 2 Get Max Instance UINT ber (1]
3 Get Number of UINT Nu.mber of object
Instances instances(1)
Id Name Description
Class Ser- 1 Get_Attributes_All Get all attributes
vices 144
OE Get_Attribute_Single Get single attribute
h
Id Access rule Name Datatype Description
1 Get Vendor ID UINT Vendor identification
2 Get Device Type UINT General type of product
Get Product Code UINT Product identification
Revision of the item the
4 Get Revision STRUCT of| Identity Object repre-
sents
Instance . —
Attributes Major Revision USINT
Minor Revision USINT
5 Status WORD Summary_status of
device
6 Serialnumber | UDINT | >erialnumberofthe
device
SHORT | Human readable identifi-
7 ProductName | grpiNG cation
Id Name Description
1 Get_Attributes_All Get all attributes
Instance
Services 5 Reset Only reset type 0
14
OEd Get_Attribute_Single Get single attribute
h

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.2.1.1.1. INSTANCE ATTRIBUTES
Instance Attribute “Vendor ID”

This number is assigned to vendors of CIP devices by the ODVA user organization. The vendor ID for
VACON® Ltd is 01BB;,(443y).

Instance Attribute “Device Type”

This attribute indicates which device profile is implemented by the device. For VACON® AC drives
this device number is 02,,("AC Drive” profile).

Instance Attribute “Product Code”
This attribute reveals the vendor-assigned product code for a particular product within a device
type.

Separate products must have different product codes if their configuration and/or runtime options
are different.

OPTE9 will return the product code value based on the AC drive where the option board has been
installed. This value can also be modified with the “Product Code Offset” parameter (see Chapter 6
"Commissioning").

When the “Mode” setting is set to “NX Mode”, setting the “Product Code Offset” has no affect and
OPTE? will emulate the OPTCQ option board and return value to 2. The same functionality applies
to the "V100 Mode”, except that the product code will be 100.

Table 106. AC drive Type Specific Product Code Values

AC drive type Product Code Base Value

VACON® 20 1000
VACON® 100 INDUSTRIAL 1100
VACON® NXP 1200
VACON® 20 x 1300
VACON® 100 FLOW 1400
VACON® 100 X 1500
VACON® NXS 1600
Emulating OPTCQ 2
Emulating V100 100

Instance Attribute “Revision”

This attribute, which consists of the Major and Minor Revision fields, identifies the revision of the
item/ device that the Identity Object is representing. The Major Revision is limited to values between
1 and 127, as the eighth bit is reserved by CIP and is zero.

Instance Attribute “Status”
The value of the attribute presents the current status of the entire device. The coding of the field is
defined in the table below.

Table 107. Status bit descriptions

Bit(s) Called Definition
0 Owned TRUE, if device has owner
1 Reserved, is zero

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 107. Status bit descriptions

Bit(s) Called Definition
9 Configured TRUE, if device has begg;gg]ﬂgured (always true in
3 Reserved, is zero
Value Description
0 Self-testing or unknown
1 Firmware upgrade in progress
2 At least one faulted I/0 connection
3 No I/0 connections established
4 Non-Volatile configuration bad
5 Major fault - either bit 10 or bit 11 is true
4-7 Extended Device Status 6 At least one I/0 connection in run mode
7 At least one 1/0 connection established, all in
idle mode
The Status attribute is not applicable to this
8 instance. Valid only for instances greater than
one (1).
9 Reserved
10 thru 15| Vendor specific, not used by VACON®
8 Minor Recoverable fault TRUE, if recoverable problem detected.
9 Minor Uggicl:toverable TRUE, if unrecoverable problem detected.
10 Major Recoverable Fault TRUE, if recoverable problem detected.
11 Major Unrecoverable Fault TRUE, if unrecoverable problem detected.
12-15 Extended Device Status 2 Reserved, is zero

The OPTE9 drive implements bits 0, 2, and 4-11 according to the specification (Extended Device
Status values 1, 4 and 8 to 15 are not used by VACON®). The bits 8-11 must be set according to the
faults occurring in the drive.

Instance Attribute “Serial Number”

This attribute can be used in conjunction with the Vendor ID to form a unique identifier for each
device on any CIP network.

The serial number is formed so that the first octet is 00 and the last 3 octets are taken from the end
of the MAC address of the drive. For example, when the MAC address is 00:21:99:AA:BB:CC, then
the serial number would be 00AABBCCh.

Instance Attribute “Product Name”

This attribute contains human readable name identification for this instance. The OPTES will return
the value which is combined from the drive type and application name. For example:

e “VACON® NX (APFIFF06)"
e “VACON® 100 (1002)"
e “VACON® 20(1009)"

When emulating the OPTCQ option board, the OPTE9 will always return text “OPTCQ” and when
emulating VACON® 100 family AC drive: “VACON® 100"

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




VACON ® 142 ETHERNET/IP

9.2.1.1.2. SERVICES
Instance Service “Reset”
The OPTE9 supports only reset type 0.

The reset type 0 means that the device represented by the Identity Object will as closely as possible
emulate the cycling of power.

If an error is detected, an error response is returned. Otherwise a successful Reset response is
returned.

9.2.1.2 Message Router Object, Class 0x02

The Message Router Object is mandatory in all CIP devices. It provides a messaging connection
point through which a Client may address a service to any object class or instance in a target device.
Although the object is mandatory, there are no mandatory attributes or services.

The OPTES9 drive does not currently implement any of the object’s services or attributes

Table 108. Message router object

Class name Message Router Object
Class identifier 2
Class Id Access rule Name Datatype Description
Attributes - - - - N
Class Ser- Id Name Description
vices - - N
Instance Id Access rule Name Datatype Description
Attributes - - - - -
Instance Id Name Description
Services - - N

9.2.1.3 Connection Manager Object, Class 0x06

The communication characteristics between the applications in different devices are modelled
using Connection Objects. The entities (devices) involved in a connection are referred to as end-
points. A Connection Manageris required in some CIP networks to control the aspects of Connection
object instances.

The Connection Manager class allocates and manages the internal resources associated with both
I/0 and Explicit Messaging connections.

Table 109. Connection manager object

Class name Connection Manager Object
Class identifier |6
Id Access rule Name Datatype Description
1 Get Revision UINT Class revision (1)
Class Maximum instance number
Attributes 2 Get Max Instance UINT (1)
3 Cet Number of UINT Nu_mber of object
Instances instances(1)
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Table 109. Connection manager object

Id Name Description
. Returns content of all (implemented)
Clasfs Ser- ! Get_Attributes_All attributes in the class.
vices T
OEd Get_Attribute_Single Used to read single attribute value.
h
Id Access rule Name Datatype Description
1 Get Open Requests UINT Number of Forward Qpen
service requests received.
Open Format Number of Forward Open
2 Get pRe'ects UINT |service requests which were
J rejected due to bad format.
Number of Forward Open
Open Resource service requests which were
3 Get Rejects UINT rejected due to lack of
resources.
Open Other Num_ber of Forward _Open
4 Get . UINT |service requests which were
Instance Rejects :
. rejected for other reasons.
Attributes
5 Get Close Requests UINT N“m.ber of Forward (?lose
service requests received.
Number of Forward Close
Close Format : .
6 Get Reiects UINT |service requests which were
J rejected due to bad format.
Close Other Number of Forward Close
7 Get : UINT |service requests which were
Rejects .
rejected for other reasons
Total number of connection
8 Get Co_nnect|on UINT Flmeouts that have occurred
Timeouts in connections controlled by
this Connection Manager.
Id Name Description
1 Get_Attributes_All Returns c.ontent'of all [lmplemented]
attributes in the instance
14
Instance OE: Get_Attribute_Single Used to read the single attribute value
Services
784 Forward Open Opens a connection (maximum data size
AR —-P is 511 bytes)
84y _
54, Forward_Close Closes a connection

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

Instance Service “Forward Open”

The Forward Open service is used to open a connection to a target device. If the path between
devices consists of multiple links, then local connections between these are also established.

The minimum time for the RPI (Request Packet Interval) is 1 ms. The connection object instance
number is 1034 (67},) except when emulating the OPTCQ option board. Then connection object
instance number is 1.

Instance Service “Forward Close”

The Forward Close service is used to close a connection between two devices (and all nodes in the
connection path).

9.2.1.4 TCP/IP Interface Object, Class 0xF5

The TCP/IP Interface Object provides an interface to configure the device’'s TCP/IP settings. With this
object, you can configure, for example, the device’s IP address, network mask and so on.

Table 110. TCP/IP interface object

Class name TCP / IP object
Class identifier |2454/ F5,
Id Access rule Name Datatype Description
1 Get Revision UINT Class revision (4]
Class Maximum instance number
Attributes 2 Get Max Instance UINT (1)
3 Get Number of UINT Nu_mber of object
Instances instances(1)
Id Name Description
. Returns content of all (implemented)
Clas_s Ser- [ Get_Attributes_All attributes in the class.
vices 7
OEd Get_Attribute_Single Used to read single attribute value.
h
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Table 110. TCP/IP interface object

Id Access rule Name Datatype Description
1 Get Status DWORD |Interface status
Configuration -
2 Get Capability DWORD |Interface capability flags
3 Get/set Configuration DWORD |Interface control flags
Control
Physical Link : . .
4 Get Object STRUCT of| Path to physical link object
Path size UINT |Size of the path
Path Padded |Logical segments identify-
EPATH |ing the physical link object
Instance _Conflg— STRUCT of TCP/_IP net_work interface
uration configuration
IP Address UDINT |The device’s IP address
Network Mask UDINT |The device’s network mask
5 Get/set Gateway
Address UDINT |Default gateway address
Instance i
Attributes Name Server UDINT |Primary name server
Name Server 2 | UDINT |Secondary name server
Domain Name | STRING |Default domain name
6 Get/set Host Name STRING |Host name
104/ Activates the use of ACD
0A, Get/set Select ACD BOOL (enabled by default
Last Conflict STRUCT Stru.cture containing infor-
Detected of- mation related to the last
' conflict detected.
1./ ACD activity USINT |State of ACD activity
d
Get '
0B, Remote MAC Array of 6 | MAC address of last conflict
USINT |source.
Copy of the last ARP PDU in
ARPPDU  [ATTAYOIZ8 ik s conflict was
USINT
detected.
13,/ Encapsulation Number of seconds of inac-
0[()1 Set Inactivity Time- UINT  |tivity before TCP connection
h out is closed
Id Name Description
1 Get_Attributes_All Returns content of all [_|mplemented]
attributes in the instance
Instance by
Services OE Get_Attribute_Single Used to read single attribute value.
h
164 : : : . :
10, Set_Attribute_Single Used to write a single attribute value.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.2.1.4.1. INSTANCE ATTRIBUTES
Instance Attribute “Status”

This attribute presents the status of the TCP/IP network interface.

Table 111. Status Bit Descriptions

Bit(s) Called Definition
Value Definition
0 The Interface Configuration
Attribute has not been configured
The Interface Configuration
Indicates the 1 Attribute contains valid configura-
Interface Con- status of the tion obtained from BOOTP, DHCP
0-3 : . : . :
figuration Status| interface config- or non-volatile storage.
uration attribute The IP address member of the
9 Interface Configuration Attribute
contains valid configuration,
obtained from hardware settings
3-15 Reserved for future use
4 Mcast Pending Indicates a pending conﬁguratlop charjge in the TTL Value and/
or Mcast Config attributes.
.Interfgce Con- Indicates a pending configuration change in the Interface Con-
5 figuration Pend- . . .
ing figuration attribute.
6 AcdStatus Set(1) Address Conflict Detected, Clear(0) No Address Conflict
Detected
7-31 Reserved Always zero

Instance Attribute “Configuration Capability”

This attribute presents the capability flags (that is, the support for the optional network
configuration capability) of the TCP/IP network interface.

Table 112. Configuration capability bit descriptions

Bit(s) Called Definition
0 BOOTP Client Supports BOOTP (FALSE)
. Supports capable of resolving DNS names
1 DNS Client (FALSE])
DHCP Client Supports DHCP (TRUE)
DHCP-DNS Update Always zero

Configuration Settable TRUE, if configuration settable

Configuration can be obtained from hardware

5 Hardware Configurable settings (FALSE)

Interface Configuration Change
Requires Reset

7 AcdCapable Supports ACD (TRUE)
8-31 Reserved Reserved, always zero

Configuration change results in reset (FALSE)

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Instance Attribute “Configuration Control”
This attribute allows control of the TCP/IP network interface configuration.

When using the Configuration Control attribute, the device can be configured to use statically
assigned IP values or DHCP. If the value is changed from DHCP to statically assigned, the device will
continue using the current IP address. When changing from statically assigned to DHCP, the drive
will try to get an IP address from the DHCP server. If this fails, the communication with the drive
cannot be re-opened and you must set the IP address manually from the panel or enable the DHCP
server in the network.

Changing the Configuration Control is not allowed if the I/0 connection is open.

Table 113. Configuration control bit descriptions

Bit(s) Called Definition
Value Definition
_ 0 The device uses statically-
Determlne_s how assigned IP configuration values.
Configuration the' de\_/|ce The device obtains its interface
0-3 obtains its IP 1 . . :
Method : configuration values via BOOTP
related configu-
ration 9 The device obtains its interface
configuration values via DHCP
3-15 Reserved for future use.
4 DNS Enable If TRUE, the device resolves host names by querying a DNS
server
5-31 Reserved Reserved, always zero

In the OPTE9 product, if the “IP Address Mode” panel parameter is “Fixed IP”, the value of the
Configuration Control is 0. If the “IP Address Mode” is “DHCP”, the value of the Configuration
Control is 2.

The OPTE9 does not support BOOTP or DNS.
Instance Attribute “Physical Link Object”

This attribute identifies the object which is associated with the underlying physical communications
interface (in the case of Ethernet, for example, the IEEE 802.3 interface). The attribute consists of
two components; a Path Size, which reveals the number of UINT values in the path, and the Path
itself.

In the OPTEY, the path points to an instance of the EtherNet Link Object. The value of the Path Size
is 2 (total of four octets) and the value of the Path is 20}, Fé,, 24}, XX},, where XX is the instance
number of the EtherNet Link object.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Instance Attribute “Instance Configuration”

This attribute contains the configuration parameters required for a device to operate as a TCP/IP
node. The contents of the attribute depend on how the device has been configured to obtain its IP
parameters (the “Configuration Method” field in the Configuration Control attribute). If the device
uses a static IP address (Configuration Method value is 0), the values in the Interface Configuration
are those statically assigned and stored in the non-volatile memory. If the device uses DHCP (or
BOOTP) (Configuration Method value is 1 or 2J, the Interface Configuration values will contain the
configuration obtained through this channel. Until the BOOTP/DHCP reply is received, the values are
0.

Changing the Instance Configuration is not allowed when the /0 connection is open or
Configuration Control-attribute is not set to “statically-assigned”.

The IP address, Network Mask and Gateway address consists of four bytes. For example, the IP
address 192.168.0.10 would be in format: COy,, A8;,, 00, 0A,,.

Table 114. Instance configuration

Interface STRUCT Description Semantics of the value

Configuration of:

Value of O indicates no IP address has been
The device's P configured. Otherwise, the IP address must
IP address UDINT address be set to a valid Class A, B, or C address

and must not be set to the loopback
address (127.0.0.1).

The Device's network | Value of 0 indicates no network mask
mask address has been configured.

Network Mask UDINT

Value of O indicates no IP address has been

configured. Otherwise, the IP address must

Gateway Default gateway

Address UDINT address be set to a valid Class A, B, or C address
and must not be set to the loopback
address (127.0.0.1).

Value of 0 indicates no name server
Name Server UDINT | Primary name server address has been configured. Otherwise,

the name server address must be set to a
valid Class A, B, or C address.

Value of 0 indicates no secondary name
Secondary name |server address has been configured. Oth-

server erwise, the name server address must be
set to a valid Class A, B, or C address.

Name Server 2 UDINT

ASCII characters. Maximum length is 48
characters. Must be padded to an even
Domain Name | STRING | Default domain name |number of characters (pad not included in
length). A length of 0 indicates that no
Domain Name is configured.

Instance Attribute “Host Name”

This attribute contains the device’s host name. The maximum length is 64 ASCII characters. The
name is padded to an even number of characters. The Attribute Host Name is used only for
information purpose.
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Instance Attribute “Encapsulation Inactivity Timeout”

The Encapsulation Inactivity Timeout attribute is used to enable the TCP socket cleanup (closing)
when the defined number of seconds have elapsed with no Encapsulation activity. The default value
is 120 seconds. The TCP keep-alive traffic does not count as Encapsulation activity.

Table 115.
Value Description
0 Disable
1-3600 Timeout in seconds

Instance Attribute "Select ACD"

This attribute is used to enable or disable ACD (Address Conflict Detection) functionality.
For more information see Chapter 4.5 "ACD (Address Conflict Detection)".

Instance Attribute "Last Conflict Detected”

This attribute contains information of the last IP address conflict. The content of this attribute can
be resetted by writing zero to this attribute.

The struct member "ACD Activity” tells the state of ACD algorithm when the last conflict was
detected. Possible values are defined in the table below.

Table 116. ACD Activity values

Value ACD Mode Description
0 No conflict detected No conflict has been detected since this attribute was
(default) last cleared.
1 Probe IPV4 address Last conflict detected during IPV4 address probe state

Last conflict detected during OngoingDetection-state

2 Ongoing detection or subsequent DefendWithPolicyB state

Last conflict detected furint SemiActiveProbe-state or

3 Semi active probe subsequent DefendWithPolicyB-state

The struct member "Remote MAC" tells the MAC address the source of the last IP address conflict.

The struct member "ARP PDU" contains the ARP message (raw copy) received from the source of
the IP address conflict. Content of the ARP message is described in the table below.

Table 117. The ARP PDU in binary format

Field size (bytes) Field Description
2 Hardware type (1 for Ethernet HW])
2 Protocol type (0x800 for IP)
1 Hardware size (6 for Ethernet HW)
1 Protocol size (4 for IP)
2 Operation code (1 for request or 2 for
response)
6 Sender MAC address
4 Sender IP address
6 Target MAC address
4 Target |IP address

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




VACON ® 150 ETHERNET/IP

9.2.1.5 Ethernet Link Object, Class 0xFé

Ethernet Link Object provides interface to Ethernet link counters and attributes. With this object,
user can retrieve for example link speed.

Table 118. Ethernet Link Object

Class name Ethernet Link Object
Class identifier |2464/ Féy,
Id Access rule Name Datatype Description
1 Get Revision UINT Class revision (4)
Class Maximum instance number
Attributes 2 Get Max Instance UINT 2)
3 Cet Number of UINT Number of object instances
Instances (2)
Id Name Description
. Returns content of all (implemented)
Clas:s Ser- 1 Get_Attributes_All attributes in the class.
vices i
OEd Get_Attribute_Single Used to read single attribute value.
h
Id Access rule Name Datatype Description
1 Get Interface Speed|  UDINT L”Stsrface speed currently in
2 Get Interface Flags | DWORD |Interface status flags
Physical ARRAY of 6
3 Get Address USINTs MAC layer address
4 Get Interface Coun- | STRUCT of | Interface counters. See
ters 11 UDINTs | Table 120
. STRUCT of | Media specific counters.
Ins?ance 5 Get Media Counters 12 UDINTs | See Table 121
Attributes _ :
7 Get Interface Type USINT Type C.Jf mtgrface: twisted
pair, fiber, internal, etc
Current state of the inter-
8 Get Interface State USINT [face: operational, disabled,
etc
9 Get/Set Admin State | USINT |Administrative state: ena-
ble, disable
104 SHORT |Human readable identifica-
0A, Get Interface Label STRING | tion
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Table 118. Ethernet Link Object

Id Name Description
' Get_Attributes All Returns content of all [lmplemented]
attributes in the instance
14
d Get_Attribute_Single Used to read single attribute value
Instance | OEj
Services Tby
10 Set_Attribute_Single Used to write a single attribute value.
h
76, Gets then clears the specified attribute
Get_and_Clear (Interface Counters, Media Counters).
4Cy, . :
Not instance/class dependent service.
9.2.1.5.1. INSTANCE ATTRIBUTES

Instance Attribute “Interface Speed”

The attribute reveals the currently used speed in the interface. The speed is announced as an
integer number, with the unit Mbps, e.g. 0, 10, 100 etc. The value 0 indicates that the interface speed
is indeterminate.

Instance Attribute “Interface Flags”

The attribute contains status and configuration information about the physical interface.

Table 119. Interface flag bit descriptions

Bit(s) Called Definition
0 Link Status One, if link is active
1 Half/Full Duplex One, if full duplex
Value Definition
0 Auto-negotiation in progress
Auto-negotiation and speed detection
1 failed. Using default values for speed
o and duplex.
Negotiation Sta- — i
2-4 tus ) Auto-negotiation failed but detected
speed. Duplex was defaulted.
3 Successfully negotiated speed and
duplex.
Auto-negotiation not attempted. Forced
4
speed and duplex.
0 indicates the interface can automatically activate
Manual Setting changes tp link parameters [gutp—negotlate, d_uplex
5 Requires Reset mode, interface speed). 1 indicates the device
g requires a Reset service be issued to its ldentity
Object in order for the changes to take effect.
6 Local Hardware | 0 indicates the interface detects no local hardware
Fault fault; 1 indicates a local hardware fault is detected.
7-31 Reserved Always zero

Instance Attribute “Physical Address”

The attribute reveals the MAC layer address of the physical interface.
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Instance Attribute “Interface Counters”

The attribute is a collection of counters related to the Ethernet physical interface. The OPTE9Y option
board has only single MAC address and therefore implements only single set of counter values. Only
packets sent or received by the device itself are counted.

Table 120. Interface counters

Field name Data type Description
In Octets UDINT The numl?er of pctets re_celved on the inter-
face (including framing characters).
In Unicast Packets UDINT The number of unicast packets received on

the interface.

The number of non-unicast packets received

In NonUnicast Packets UDINT :
on the interface.

Inbound packets received on the interface but

In Discards UDINT which were discarded.
Inbound packets received on the interface but
In Errors UDINT which contained errors (excluding Discards).
In Unknown Protocols UDINT Inbognd packets received on the interface
which belonged to unknown protocols.
Out Octets UDINT The number of octets sent on the interface

(including framing characters).

The number of unicast packets requested to
Out Unicast Packets UDINT be transmitted on the interface, including
those that were discarded or not sent.

Out NonUnicast Pack- The number of non-unicast packets requested

ots UDINT to be transmitted on the interface, including
those that were discarded or not sent.
Out Discards UDINT Outbound packets which were discarded.
Out Errors UDINT Outbound packets which contained errors

(excluding Discards).

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Instance Attribute “Media Counters”

The attribute is a collection of counters related to the Ethernet physical interface.

Table 121. Media counters

Field name Data type Description
Alignment Errors UDINT Frames received that are not an integral number of
octets in length.
FCS Errors UDINT Frames received that do not pass the FCS check.
Single Collisions UDINT Successfully transmitted frame.s 'wh|ch experienced
exactly one collision.
Multiple Collisions UDINT Successfully transmitted frames.w'h|ch experienced
more than one collision.
SQE Test Errors UDINT The number of times SQE test error message is
generated.
Deferred Transmis- Frames for which the first transmission attempt is
. UDINT L
sions delayed because the medium is busy.
. Number of times a collision is detected later than
Late Collisions UDINT 512 bit-times into the transmission of a packet.
Excessive Collisions UDINT Frames for which transm|§§|on fails due to exces-
sive collisions.
MAC Transmit Errors UDINT Frames for which transmission fa|l§ due to an inter-
nal MAC sub layer transmit error.
Times that the carrier sense condition was lost or
Carrier Sense Errors UDINT never asserted when attempting to transmit a
frame.
Frame Too Long UDINT Frames received that exceed the.: maximum permit-
ted enclosure size.
MAC Receive Errors UDINT Frames forjwh|ch reception on an mterface fails due
to an internal MAC sub layer receive error.

Instance Attribute “Interface Type”

The attribute indicates the type of the Ethernet interface, i.e. twisted-pair cable, optical fiber,
device-internal etc. The OPTE9 will always return the value 2, twisted-pair cable.

Instance Attribute “Interface State”

The attribute indicates the current state of the Ethernet interface, i.e. operational, disabled etc.

Table 122. Interface state

Value Interface state

0 Unknown interface state

The interface is enabled and is ready to send
and receive data

2 The interface is disabled
3 The interface is testing
4-255 Reserved

1

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Instance Attribute “Admin State”

The attribute indicates the ability to use the Ethernet interface for administration, for example, for
changing the settings.

The OPTE9 supports this attribute with the value 014, (administration enabled). An attempt to disable
the administration (by writing value 02,,) will result in an error.

9.2.1.6 Assembly Object, Class 0x04

The assembly object groups (or assembles) the attribute values into a single block of data.

Table 123. Assembly object

Class name Assembly object
Class identifier |4
Id Access rule Name Datatype Description
1 Get Revision UINT Class revision (2)
Class Maximum instance num-
Attributes 2 Get Max Instance UINT ber (167
3 Cet Number of UINT Ngmber of object
Instances instances (23]
Id Name Description
. Returns content of all (implemented)
Clas:s Ser- 1 Get_Attributes_All attributes in the class.
vices T
OEd Get_Attribute_Single Used to read single attribute value.
h
Id Access rule Name Datatype Description
ARRAY of
Instance 3 Set Data BYTE Assembly data
Attributes Number of bytes in
4 Get Size UINT |attribute 3 (assembly
data)
Id Name Description
14
Instance OEd Get_Attribute_Single Used to read single attribute value
Services h
16
md Set_Attribute_Single Used to write a single attribute value
h
9.2.1.6.1. INSTANCE ATTRIBUTES

Instance Attribute “Data”

This attribute can be used to get assembly data. The content and length of the data depends on the
configuration of the assembly instance.

Instance Attribute “Size”

This attribute can be used to get assembly data size.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.2.1.7 Motor Data Object, Class 0x28

Motor Data Object provides interface to the motor data attributes, for example “motor type”.

Table 124. Motor data object

Class name Motor data object
Class identifier |[404/ 28,
Class Id Access rule Name Datatype Description
Attributes - - - - -
Class Ser- Id Name Description
vices - - -
Id Access rule Name Datatype Description
3 Get/Set MotorType USINT |Motor type
Rated Stator Current
6 Get/Set RatedCurrent UINT Units: [100mA]
Rated Base Voltage
7 Get/Set RatedVoltage UINT Units: [V]
Instance i
Attributes| 9 Get/Set RatedFreq yiNT | Rated Electrical Fre-
quency Units: [Hz]
12 '
d Get PoleCount UINT Number of poles in the
0C,, motor.
15, Nominal speed at rated
OF Get/Set Base Speed UINT |frequency from name-
h plate Units: [RPM]
Id Name Description
14
Instance OEd Get_Attribute_Single Used to read single attribute value.
Services h
16
md Set_Attribute_Single Used to write a single attribute value.
h
9.2.1.7.1. INSTANCE ATTRIBUTES

Instance Attribute “MotorType”

The OPTE9 supports values 3 (Permanent Magnet Synchronous Motor) and 7 (Squirrel Cage
Induction Motor]).

Instance Attribute “RatedCurrent”

This attribute allows reading and writing of the motor rated current. The unit of the attribute is 100
milliamperes.

Instance Attribute “RatedVoltage”
This attribute allows reading and writing of the motor rated voltage. The unit of the attribute is 1 volt.
Instance Attribute “RatedFreq”

This attribute allows reading and writing of the motor rated electrical frequency. The unit of the
attribute is 1 hertz.

Instance Attribute “PoleCount”

This attribute allows reading and writing of the number of poles in the motor. The unit of the
attribute is 1.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Instance Attribute “Base Speed”

This attribute allows reading and writing of the nominal speed at rated frequency. The unit of the
attribute is 1 RPM

9.2.1.8 Control Supervisor Object, Class 0x29

Control Supervisor Object provides an interface for drive management. You can, for example, start
and stop the motor with this object.

Table 125. Control supervisor object

Class name Control supervisor object
Class identifier |414/ 29,
Class Id Access rule Name Datatype Description
Attributes - - - - -
Id Name Description
. Returns content of all (implemented)
Clas:s Ser- ! Get_Attributes_All attributes in the class.
vices T
OEd Get_Attribute_Single Used to read single attribute value.
h
Id Access rule Name Datatype Description
3 Get/Set Run1 BOOL |Run forward
Get/Set Run2 BOOL Run reverse
5 Get/Set NetCtrl sooL | Request Run/Stop control
to be local or from network
Get State USINT |State. See Table 127.
Get Running1 BOOL |True, when running forward
8 Get Running?2 BOOL True, when running in
reverse
True, when Ready or Ena-
9 Get Ready BOOL bled or Stopping
10
d Get Faulted BOOL True, when fault is active
Instance | 0A,
Attributes
11 i
d Get Warning BOOL ?I'rue,.when warning/alarm
0B;, is active
12 i
d Get/Set FaultRst BOOL Resets fault when transits
0Cy, from zero to one
If in Faulted-state, Fault-
134 Code indicates the active
0Dy, Get FaultCode UINT fault. Otherwise last error
or zero after startup.
15, True, control is from net-
Get CtrlFromNet BOOL |work
OF,, :
False, control is local.
21 '
d Get/Set NetldleMode | USINT | Mode on reception of CIP
15, communication IDLE event.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 125. Control supervisor object

Id Name Description
5 Reset Resets drive to startup state.
14
Insta_nce d Get_Attribute_Single Used to read single attribute value.
Services OEy
164 , , . . .
10 Set_Attribute_Single Used to write a single attribute value.
h
9.2.1.8.1. INSTANCE ATTRIBUTES

Instance Attribute “Run1”
This attribute affects the run/stop behavior of the drive. See Table 126.
Instance Attribute “Run2”
This attribute affects the run/stop behavior of the drive. See Table 126.

Table 126. Run/Stop Event Matrix

Run1 Run2 Trigger event
0 0 Stop N/A
0->1 0 Run Run
0 0->1 Run Run?
0->1 0->1 No Action N/A
1 1 No Action N/A
1->0 1 Run Run?2
1 1->0 Run Run1

Instance Attribute “NetCtrl”

This attribute allows the network to request the run/stop control to be assigned to the network. If
the bit is 0, given control word is not updated to the drive. If the bit is 1, this means that the run/stop
control is requested to this network interface.

NOTE! The actual assignment of the run/stop control to this network interface is reflected in
attribute 154.

The OPTE9 will not force control to the network. You must change the control location (fieldbus/I0/
keypad) from the drive parameters.

Instance Attribute “State”
This attribute reveals the state of the device according to the table below. See also Chapter
"9.2.1.8.3. Control Supervisor State Machine".

Table 127. State Value Descriptions

Value Definition

0 Vendor Specific

Startup
Not_Ready
Ready
Enabled
Stopping

gl N WO N —

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 127. State Value Descriptions

Value Definition

6 Fault_Stop
7 Faulted

Instance Attribute “Running1”

This attribute is used to describe the run state of the drive. The value of the attribute is 1, if one of
the below conditions are fulfilled:

e The “State” attribute has the value 4 (“Enabled”) and the bit “Run1” has the value 1, or
e The “State” attribute has the value 5 ("Stopping”) and the bit “Running1” has the value 1, or
e The “State” attribute has the value 6 ("Fault_Stop”) and the bit “Running1” has the value 1

Otherwise, the value of this attribute is 0.
Instance Attribute “Running2”

This attribute is used to describe the run state of the drive. The value of the attribute is 1, if one of
the below conditions are fulfilled:

e The “State” attribute has the value 4 (“Enabled”) and the bit “Run2” has the value 1, or
e The “State” attribute has the value 5 ("Stopping”) and the bit “Running2” has the value 1, or
e The “State” attribute has the value 6 (“Fault_Stop”) and the bit “Running2” has the value 1

Otherwise, the value of this attribute is 0.
Instance Attribute “Ready”

This attribute is used to signal the state of the drive that it is ready for operation. The value of the
attribute is 1if the value of the “State” attribute is either 3 (“Ready”), 4 ("Enabled”) or 5 (“Stopping”).
Otherwise the value of this attribute is 0.

Instance Attribute “Faulted”

This attribute is used to signal that one or several faults have occurred in the drive. The value of the
attribute is 1 if a fault has occurred and has not been acknowledged. Otherwise, the attribute has
the value 0 indicating that no faults are present.

Instance Attribute “Warning”

This attribute is used to signal that one or several warnings have appeared in the drive. The value
of the attribute is 1 if a warning has appeared and has not been acknowledged. Otherwise, the
attribute has the value 0 indicating that no warnings are present.

Instance Attribute “FaultRst”

This attribute is used to reset faults and warnings in the drive. The attribute is write-only. Changing
the value of the attribute from 0 to 1 (rising-edge) resets the faults in the drive. If the value is static
0, no reset action is started.

Instance Attribute “FaultCode”

This attribute is used to read the kind of fault which has caused the device to transition into the
“Faulted” state. In the case of multiple faults occurring simultaneously, only one code is reported.
If the device is not in the Faulted state, the FaultCode attribute indicates the fault which caused the
last transition to the Faulted state.

Instance Attribute “CtrlFromNet”

It indicates whether the run/stop control is assigned to the local interface or to this network
interface. When the value of the attribute is 0, the control is local. When the value of the attribute is
1, the run/stop control is assigned to the network interface.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Instance Attribute “"NetldleMode"”

This attribute establishes the mode of operation on reception of network idle communication.
Default value for this attribute is zero. Possible values are listed in the table below.

Table 128. NetldleMode values

Mode Action Error/Warning
0 Stops motor Fault

Ignored. IO data is not used, drive stays in state
which was active before reception of IDLE

Vendor specific, fieldbus fault is activated (actual
2 behavior depends on drive application and Fault
parametrization).

Other values are not supported

9.2.1.8.2. SERVICES
Instance Service “Reset”

The Control Supervisor Object has a instance service named “Reset” which has the Service Code
05,. The service resets the drive to the start-up state.

If an error is detected, an error response is returned. Otherwise a successful Reset response is
returned.

9.2.1.8.3. CONTROL SUPERVISOR STATE MACHINE

The Control Supervisor Object defines a state machine for governing the behaviour of devices. The
figure below describes the states and transitions of the state machine.

Non-existent Switch Off
Switch On
Fault Detected Main Power Off
Reset Startup Faulted
Fault Reset
Initialisation Complete Fault_Stop
Complete
Not_Ready Fault Detected
Main P ff
Main Power On ain Power O Fault_Stop
Ready Fault
gf)?ﬁplete Detected
Stopping
Run
Stop
Enabled
7082_UK

Figure 49. Control Supervisor State Machine

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




VACON ® 160 ETHERNET/IP

9.2.1.9 AC/DC Drive Object, Class 0x2A

The AC/DC Drive Object models the functions specific to an AC or DC drive.

Table 129. AC/DC drive object

Class name AC/DC drive object

Class identifier |424/ 2A;

Data-

Class Id Access rule Name type Description
Attributes
Class Ser-| Id Name Description
vices - - N

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 129. AC/DC drive object

Id Access rule Name LELEr Description

type

True, when drive actual at reference
3 Get/Set AtReference BOOL |(speed or torque reference) based
on mode

Requests torque or speed reference
to be from the network.

False, when Set Reference not DN
Control

True, when Set Reference at DN
Control

4 Get/Set NetRef BOOL

Requests process control reference
to be from the network.

False, when Set Process not DN
Control

True, when Set Process at DN Con-
trol

6 Get DriveMode USINT |Drive mode. See Table 130.

Actual drive speed

7 Get SpeedActual | INT |Units: RPM / 2SPeedScale
where SpeedScale is attribute 22

5 Get/Set NetProc BOOL

Speed reference

8 Get SpeedRef INT | Units: RPM / 25peedScal
where SpeedScale is attribute 22

Instance
Attributes 1 Actual torque
OBd Get TorqueActual | INT |Units: Nm / 2Terquescate

h where TorqueScale is attribute 24
12 Torque reference
OCd Get/Set TorqueRef INT  |Units: Nm / 2Torauescale

h where TorqueScale is attribute 244
13 Actual process control value
UDd Get ProcessActual INT | Units: %

h ProcessScale is not supported.
14y Process control reference set point.
0E Get/Set ProcessRef INT |Units: %

h ProcessScale is not supported

Speed scaling factor. Scaling is
224 accomplished as follows:
16, Get/Set SpeedScale SINT ScaledSpeed = RPM / 25 cedscate.
Range: -4 .. 7
Torque scaling factor. Scaling is
24y accomplished as follows:
18, Get/Set TorqueScale ScaledTorque = Nm / 2Toravescale
Range: -8 .. 7
Status of torque/speed reference
294 False, when local torque/speed ref-

1Dy Get RefFromNet BOOL erence. True, when network torque/

speed reference

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 129. AC/DC drive object

Id Name Description
14
Instance OEd Get_Attribute_Single Used to read single attribute value.
Services h
16
10d Set_Attribute_Single Used to write a single attribute value.
h
9.2.1.9.1. INSTANCE ATTRIBUTES

Instance Attribute “AtReference”

This attribute indicates whether the actual value is at the reference value (e.g. the drive actual speed
is the same as what is requested in the speed reference]. If the bit is 1, the drive actual value is at
the reference value.

Instance Attribute “NetRef”

When the bit is 1, the torque or speed reference is requested to be allocated to this network
interface. If the bit is 0, then no such request is made.

NOTE! The actual assignment of the reference to this network interface is reflected in the attribute
294.

Instance Attribute “NetProc”
This attribute is used to request torque or speed reference to be local or from network. Values are:

e (0 =Set reference not DN control
e 1 =Set reference at DN control

Instance Attribute “DriveMode”
Allowed values for Drive Mode defined in the table below.
NOTE! The actual drive mode support depends on the used drive and application. Check the actual

drive mode support from the drive application manual.

Table 130. Supported Drive Modes

Value Name Supported
0 Vendor-specific mode Yes (Open loop frequency)
1 Open loop speed Yes (Open loop speed)
2 Closed loop speed control Yes (Closed loop speed])
3 Torque control Yes (Open loop torque)
4 Process control (e.g. Pl control) No
5 Position control No

Changes to DriveMode attribute must be reflected in the “Motor Control Mode Object”. The drive will
respond with “Invalid attribute value” status code 0x09, if other values are written.

Instance Attribute “SpeedActual”

This attribute allows reading of the speed actual value. The unit of the attribute must be (RPM /
pSpeedscale) \yhere the SpeedScale is attribute 22;.

If the SpeedScale attribute is not used by the master, the default unit [1 RPM] is assumed. This is
equivalent to the value 0 being used for the SpeedScale.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Instance Attribute “SpeedRef”

This attribute allows reading and writing of the speed reference set point. The unit of the attribute
must be (RPM / 25peedScale) \yhare SpeedScale is attribute 22.

If the SpeedScale attribute is not used by the master, the default unit [1 RPM] is assumed. This is
equivalent to the value 0 being used for SpeedScale.

Instance Attribute “TorqueActual”

This attribute allows reading of the torque actual value. The unit of the attribute must be (Nm /
glorqueScale) \here the TorqueScale is attribute 24y.

If the TorqueScale attribute is not used by the master, the default unit [1 Nm] is assumed. This is
equivalent to the value 0 being used for the TorqueScale.

Instance Attribute “TorqueRef”

This attribute allows reading and writing of the torque reference set point. The unit of the attribute
must be (Nm / 2T0raueScale) \where the TorqueScale is attribute 24,.

If the TorqueScale attribute is not used by the master, the default unit [1 Nm] must be assumed. This
is equivalent to the value 0 being used for TorqueScale. To set the drive to the torque control, see
Chapter 15 "APPENDIX 5 - FIELDBUS PARAMETRISATION".

Instance Attribute “ProcessActual”

This attribute allows reading of the process actual value. The unit of the attribute must be (% /
gProcessScale) \where the ProcessScale is attribute 254. The OPTE9 EtherNet/IP does not support
ProcessScale. See Chapter "9.3.1.1.4. Assembly Instance 25 - Extended Process Control Output”
for details.

Instance Attribute “ProcessRef”

This attribute allows reading and writing of the process reference set point. The unit of the attribute
must be (% / 2ProcessScale) \yhere ProcessScale is attribute 254. The OPTE9 EtherNet/IP does not

support ProcessScale. See Chapter "9.3.1.1.4. Assembly Instance 25 - Extended Process Control

Output” for details.

Instance Attribute “SpeedScale”

The SpeedActual and SpeedRef values are scaled according to the value of this attribute. The default
value is Oy.

The largest allowed value for this attribute in the OPTE9 drive is 7 (allowing resolution of 0.0078
RPM) and the minimum allowed value is -4 (allowing resolution of 16 RPM]. The maximum speed
value for input/output is thus ca 524000 RPM.

Instance Attribute “TorqueScale”

The TorqueActual and TorqueRef values are scaled according to the value of this attribute. The
default value is 04.

The largest allowed value for this attribute in the OPTE is 7 (allowing resolution of 0.0078 Nm) and
the minimum allowed value is -8 (allowing resolution of 256 Nm). The maximum torque value for
input/output is thus ca 8.4 MNm.

Instance Attribute “RefFromNet”

This attribute reveals whether the torque or speed reference is local or from the network. If the
reference is local, the value of the attribute is 0. If the reference is from the network, then the value
of the attribute is 1.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.2.2 VENDOR SPECIFIC OBJECTS

9.2.2.1 Vendor Parameters Object, Class 0xAQO

The Vendor Parameters Object is a vendor-specific object which allows the user to access any
application parameter from the drive.

Table 131. Vendor parameter object

Class name Vendor parameter object
Class identifier |1604/ A0}
Class Id Access rule Name Datatype Description
Attributes - - - - -
Class Ser- Id Name Description
vices - - -
Id Access rule Name Datatype Description
Instance S n
Attributes|  xx Get/Set Vo " UINT  |Parameter Value
Id Name Description
14
Instance OEd Get_Attribute_Single Used to read single attribute value.
Services h
16
md Set_Attribute_Single Used to write a single attribute value.
h
9.2.2.1.1. INSTANCE ATTRIBUTES

Instance Attribute “Parameter Value”

If you want to read the value of a drive parameter, for example ,"Motor control mode” ID600y, set the
instance attribute to value 6004 and the instance number to 1 to the request. The data type of the
parameter value can be 8, 16 or 32 bits.

The OPTE9 also supports an old method from the OPTCQ option board of reading/writing ID values
when the PLC supports only 8 bit instance attributes. This method is bit more complex.

In this mode, set the instance number to high octet of the ID, and the instance attribute as low octet
of the ID. For example, if you want to read the value of ID 22914 (08F3,), the Get_Attribute_Single
service request is targeted at the Vendor Parameters class, instance 08y, and attribute F3;,.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.2.2.1.2. SERVICES
Instance Service “Get_Attribute_Single”

When invoked in an instance, the parameter ID to be fetched from the drive is calculated, then the
read operation is started and once available, a response is provided to the master.

The format of the message is as follows:

Table 132.
Service Code (0] =%
Class Code A0,
Instance Number 01h
Attribute ID XXXXh

The old format of the message is as follows (OPTCQ option board):

Table 133.
Service Code OE;,
Class Code A0,
Instance Number YY,
Attribute ID XX

Instance Service “Set_Attribute_Single”

When invoked in an instance, the parameter ID to be modified in the drive is calculated. The data
type, write permission etc. are verified before the write operation is started. When the operation
finishes, or if an error occurs, an appropriate response is provided to the master.

The format of the message is as follows:

Table 134.
Service Code 104,
Class Code A0y,
Instance Number 01y
Attribute ID XXXXk
Attribute Data Parameter-specific

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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The old format of the message is as follows (OPTCQ option board):

Table 135.
Service Code 104,
Class Code A0,
Instance Number YY,
Attribute ID XXp
Attribute Data Parameter-specific

9.2.2.2 Assembly Instance Selector Object, Class 0xBE

The Assembly Instance Selector Object is a vendor-specific object available in the OPTCQ option
board and the OPTES9. It allows the user to get and set the input and output instances used.

The OPTE9 option board will automatically change the current assembly instances by what is
requested in the connection opening. This means that it is not mandatory to pre-set assembly

instances.
Table 136. Assembly instance selector object
Class name Assembly instance selector object
Class identifier |1904/BE},
Class Id Access rule Name Datatype Description
Attributes - - - - -
Class Ser- Id Name Description
vices - - -
Id Access rule Name Datatype Description
Instance 3 Get/Set Inputinstance USINT |Input assembly instance
Attributes
4 Get/Set Outputinstance | USINT Qutput assembly
Instance
Id Name Description
14
Instance OEd Get_Attribute_Single Used to read single attribute value.
Services h
16
md Set_Attribute_Single Used to write a single attribute value.
h
9.2.2.2.1. INSTANCE ATTRIBUTES

Instance Attribute “Inputinstance”
This attribute shows the currently active (or what was last used) input assembly instance id.
Instance Attribute “Outputinstance”

This attribute shows the currently active (or what was last used) output assembly instance id.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.2.2.2.2. SERVICES
Instance Service “Get_Attribute_Single”

The format of the message is as follows.

Table 137.
Service Code OE;,
Class Code BE},
Instance Number 01y
Attribute ID 03}, or 04,

Instance Service “Set_Attribute_Single”

The format of the message is as follows:

Table 138.

Field DELE]

Service Code 104,

Class Code BE},

Instance Number 01y

Attribute ID 03}, or 04,
Attribute Data (Assembly number)
9.2.2.2.3. REJECTION OF SET_ATTRIBUTE_SINGLE REQUEST

If an 1/0 connection has been established with a master through the Forward_Open request and a
successful response, any request to set the selected assembly through the Assembly Instance
Selector object is rejected. These attributes may only be changed when no 1/0 connection is
established, i.e. before the Forward_Open request.

9.2.2.3 Motor Control Mode Object, Class 0xA1

The Motor Control Mode Objectis a vendor-specific object available in the OPTE? which more clearly
indicates to the user which motor control mode is used, and allows the user to configure this mode.

Table 139. Motor Control Mode Object

Class name Motor Control Mode Object
Class identifier |1614/A1,
Class Id Access rule Name Datatype Description
Attributes - - - - -
Class Ser- Id Name Description
vices - - N
Id Access rule Name Datatype Description
Instance
. Get/Set ControlMode USINT | Motor control mode
Attributes
2 Get/Set FeedbackMode USINT | Motor feedback mode

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 139. Motor Control Mode Object

Id Name Description
14
Instance OEd Get_Attribute_Single Used to read single attribute value.
Services h
16
md Set_Attribute_Single Used to write a single attribute value.
h
9.2.2.3.1. INSTANCE ATTRIBUTES

Instance Attribute “ControlMode”

This attribute is used to detect or change the used motor control mode. The values allowed for this
attribute are listed in the table below.

Table 140. Motor Control Mode Values

Value Description

04 Frequency control
T4 Speed control
24 Torque control

Instance Attribute “FeedbackMode”

This attribute is used to detect or change the used feedback mode. The values allowed for this
attribute are listed in the table below.

After you have changed the feedback mode, you need to set the control mode, too. Only after that,
the new feedback mode value is activated.

Table 141. Motor Feedback Mode Values

Value Description

04 Open Loop

14 Closed Loop

ControlMode and FeedbackMode combinations

ControlMode and FeedbackMode combinations depends on used drive and application. Check the
actual mode support from the AC drive’s application manual.

9.2.2.3.2. SERVICES
Instance Service “Get_Attribute_Single”
The service is used to get the value of an instance attribute.

The format of the message is as follows.

Table 142.
Service Code (0] =%
Class Code BE},
Instance Number 01h
Attribute ID 01y, or 02,

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Instance Service “Set_Attribute_Single”
The service is used to set the value of an instance attribute.

The format of the message is as follows.

Table 143.
Service Code 104,
Class Code BE},
Instance Number 01h
Attribute ID 01y, or 02,
Attribute Data (Mode number)
9.2.2.3.3. LINK TO AC/DC DRIVE OBJECT “DRIVEMODE” ATTRIBUTE

The Motor Control Mode Object is linked to the “DriveMode” attribute of the AC/DC Drive Object so,
that changes in one affects the values in the other.

In the OPTEY, when the following values are set to the AC/DC Drive Object “DriveMode” attribute,
the Motor Control Mode Object attributes are set to the following values:

Table 144.

Set DriveMode value ControlMode value FeedbackMode value

04 (Vendor specific) 04 (Frequency control) 04 (Open Loop)
14 (Open loop speed) 14 (Speed control) 04 (Open Loop)
24 (Closed loop speed]) 14 (Speed control) 14 (Closed Loop)

34 (Torgue control) 24 (Torque control *

* Feedback mode does not change. CIP does not define is torque control open or closed loop.

In the OPTE9, when the following values are set to the Motor Control Mode Object “ControlMode”
and “"FeedbackMode"” attributes, the AC/DC Drive Object “DriveMode” attribute is set as follows:

Table 145.

Set Motor Control Mode Object values

DriveMode value
ControlMode FeedbackMode

04 (Open loop)

04 (Frequency]) 14 (Vendor/frequency)

14 (Speed) 04 (Open loop) 14 (Open loop speed)

14 (Speed) 14 [Closed loop) 24 (Closed loop speed)

04 (Open loop) or

1 (Closed loop) 34 (Torque control)

24 (Torque)

9.2.2.4 Fault History Object, class 0xA2

The Fault History Object is a vendor-specific object available in the OPTE9 and in VACON® 100 family
AC drive which allows access to the contents of the fault history over the EtherNet/IP network.

Each entry in a fault history is represented by an instance of the Fault History Object. Low instance
numbers correspond to the most recent fault entries.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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For the OPTE9, the revision of the object is 2.
Table 146. Fault history object
Class name Fault history object
Class identifier |1624/ A2,
Id Access rule Name Datatype Description
1 Get Revision UINT Class revision (2)
Class Maximum instance number
Attributes 2 Get Max Instance UINT (40)
3 Get Number of UINT Number ofobJectllnstances.
Instances Depends on drive type.
Id Name Description
1 Get_Attributes_ All Returns content o.f all (implemented)
Class Ser- attributes in the class.
vices ) Reset Reset fault history
14
OEd Get_Attribute_Single Used to read single attribute value.
h
Id Access rule Name Datatype Description
1 Get FaultCode UINT |Fault code
2 Get FaultlD UINT |FaultID
Instance 3 Get FaultYear UINT |Fault date: Year
Attributes Get FaultMonth USINT [Fault date: Month
5 Get FaultDay UINT | Fault date: Day
FaultMillisAfter Fault date: Time, millisec-
6 Get Midnight UDINT onds after midnight
Id Name Description
1 Get Attributes All Returns content of all (implemented)
Insta_nce - - attributes in the instance
Services T
OEd Get_Attribute_Single Used to read single attribute value
h
9.2.2.4.1. CHANGES FROM REVISION 1 TO REVISION 2

The attributes FaultCode and FaultDay were changed from 8 bit to 16 bit.

9.2.2.4.2. CLASS ATTRIBUTES

Class Attribute “Revision”

This attribute presents the revision of the Fault History Object which is implemented by the device.
The current revision is 2.

Class Attribute “Max Instance”

This attribute presents the maximum number of instances that can exist of the Fault History Object
in the device. The maximum value is 40.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Class Attribute “Number of Instances”

This attribute presents the number of instances that currently exist of the Fault History Object in the
device.

Table 147. Fault History Object - Number Of Instances

. Maximum number of
D)

faults
VACON® 20

VACON® 20 X 10

VACON® 20 CP

VACON® NXP 30

VACON® NXS 30
VACON® 100 family 40

9.2.2.4.3. INSTANCE ATTRIBUTES

Instance Attribute “FaultCode”

The value returns the fault code of a fault entry which is represented by the Fault History Object
instance.

Instance Attribute “FaultID”

The value returns the fault ID of a fault entry which is represented by the Fault History Object
instance. This value more exactly specifies which kind of fault is in question.

In case of VACON® NX and VACON® 20 family AC drives, the FaultID is the subcode of the fault.
Instance Attribute “FaultYear”

In VACON® 100 family AC drive, the attribute contains the year in which the fault occurred (according
to the fault history). In other drives it contains the number of years the drive had been running until
the fault occurred.

Instance Attribute “FaultMonth”

In VACON® 100 family AC drive, the attribute contains the month in which the fault occurred
(according to the fault history). In other drives it is always zero.

Instance Attribute “FaultDay”

In VACON® 100 family AC drive, the attribute contains the day-of-month in which the fault occurred
(according to the fault history). In other drives it contains the number of days the drive had been
running since beginning of the year until the fault occurred.

Instance Attribute “FaultMillisAfterMidnight”

The attribute contains the number of milliseconds after midnight when the fault is time-stamped.
The purpose of this format is to provide high accuracy and give you the possibility of representation
according to 24-hour or 12-hour clock.

9.2.2.4.4. CLASS SERVICES
Class Service “Reset”

This service is used to reset the fault history of the drive.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.3 ASSEMBLY INSTANCES IMPLEMENTED BY OPTE?

The table below contains a simple listing of supported assembly instances. You can find more
detailed description of each assembly instance in the chapters below. As the detailed descriptions
can contain exceptions based on the drive type, application version and so on, read them before
taking any assembly instance into use.

Table 148. Quick reference table for assembly instances

Type Instance id Size Control/status Speed reference/ ProFess
(bytes) word type actual type data items
OUTPUT 20 4 CIP CIP 0
OUTPUT 21 4 CIP CIP 0
OUTPUT 23 6 CIP CIP 0
OUTPUT 25 6 CIP CIP 1
OUTPUT 101 8 CIP Vacon 2
OUTPUT 111 20 Vacon Vacon 8
OUTPUT 128 20 Vacon Vacon 8
OUTPUT 131 40 Vacon Vacon 8 (32 bit)
OUTPUT 151 38 Vacon Vacon 16
OUTPUT 161 36 CIP Vacon 16
INPUT 70 4 CIP CIP 0
INPUT 71 4 CIP CIP 0
INPUT 73 6 CIP CIP 0
INPUT 75 b CIP CIP 1
INPUT 107 8 CIP Vacon 2
INPUT 117 34 Vacon Vacon 8
INPUT 127 20 Vacon Vacon 8
INPUT 137 40 Vacon Vacon 8 (32 bit)
INPUT 157 38 Vacon Vacon 16
INPUT 167 36 CIP Vacon 16
INPUT ONLY 253 0 N/A N/A N/A
LISTEN ONLY 254 0 N/A N/A N/A
9.3.1 CIP I/0 ASSEMBLY INSTANCES FOR AC/DC DRIVE

The OPTE9 supports the Output Assembly Instances 20, 21, 23 and 25, and the Input Assembly
Instances 70, 71, 73 and 75.

The control word bits are mapped to the object data according to the table below.

Table 149. CIP Control Word Mapping To Object Data

Bit name Object Attribute name  Attribute ID
RunFwd Control Supervisor Object Run1 34

1 RunRev Control Supervisor Object Run2 by

2 FaultRst Control Supervisor Object FaultRst 124

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 149. CIP Control Word Mapping To Object Data

Bit Bit name Object Attribute name  Attribute ID
3 - - - -
4 - - - -
5 NetCtrl Control Supervisor Object NetCtrl 54
6 NetRef AC/DC Drive Object NetRef by
7 NetProc AC/DC Drive Object NetProc 5¢
The status word bits are mapped to the object data according the table below.
Table 150. CIP Status Word Mapping to Object Data
Bit Bit name Object Attribute name  Attribute ID
0 Faulted Control Supervisor Object Faulted 104
1 Warning Control Supervisor Object Warning My
2 Running1 Control Supervisor Object Running1 74
3 Running? Control Supervisor Object Running? 84
4 Ready Control Supervisor Object Ready 94
5 CtrlFromNet | Control Supervisor Object | CtrlFromNet 154
6 RefFromNet AC/DC Drive Object RefFromNet 294
7 AtReference AC/DC Drive Object AtReference 34
The process data IN is mapped according to the table below.
Table 151. Process Data IN Mapping To Object Data
Parameter name Object Attribute name Attribute ID
Speed Reference AC/DC Drive Object SpeedRef 84
. : TorqueRef
Torque Reference AC/DC Drive Object (ProcessDataln1) 124
ProcessRef
. : If Drive Mode is:
Process Reference AC/DC Drive Object 0 = ProcessDatalni Thq
4 = ProcessDataln?2
Drive Mode AC/DC Drive Object DriveMode b4
The process data OUT is mapped according to the table below.
Table 152. Process Data OUT Mapping To Object Data
Parameter name Object Attribute name Attribute ID
Speed Actual AC/DC Drive Object SpeedActual 74
Torque Actual AC/DC Drive Object TorqueActual 4
, : ProcessActual
Process Actual AC/DC Drive Object (ProcessDataOut1] 134
Drive State Control Supervisor Object State

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




VACON ® 174 ETHERNET/IP

The Speed Reference is updated to the drive only when the NetRef bit is set to 1. The torque
reference is updated to the drive only when the motor control mode is “Torque Control”.

9.3.1.1 CIP Output Instances

9.3.1.1.1. ASSEMBLY INSTANCE 20 — BASIC SPEED CONTROL OUTPUT

Table 153.

Instance Octet Bit7 Bité Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Fault Run
Reset Fwd

20 1
(length 4)

Speed Reference (Low Octet)

Speed Reference (High Octet)

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Status word
values depend on used input instance.

Table 154. Control and Status word monitoring values

Name Value
Drive CW FBFixedControlWord
Protocol CW CIP Control Word
9.3.1.1.2. ASSEMBLY INSTANCE 21 — EXTENDED SPEED CONTROL OUTPUT
Table 155.

Instance Octet Bit7 Bité Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Fault Run Run
0 NetRef | NetCtrl Reset Rev Fwd
21 1

(length 4)

Speed Reference (Low Octet)

Speed Reference (High Octet)

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Status word
values depend on used input instance.

Table 156. Control and Status Word monitoring values

Name Value
Drive CW FBFixedControlWord
Protocol CW CIP Control Word

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.3.1.1.3. ASSEMBLY INSTANCE 23 — EXTENDED SPEED AND TORQUE CONTROL OUTPUT
Table 157.
Instance Octet Bit7 Bité6 114 Bits Bit3 Bit2 Bit1 Bit0
Fault Run Run
0 NetRef | NetCtrl Reset Rev Fwd
1
0 Z?h " 2 Speed Reference (Low Octet)
en

g 3 Speed Reference (High Octet)

4 Torque Reference (Low Octet)

5 Torque Reference (High Octet)

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Status word
values depend on used input instance.

Table 158. Control and Status Word monitoring values

Drive CW FBFixedControlWord
Protocol CW CIP Control Word
9.3.1.1.4. ASSEMBLY INSTANCE 25 — EXTENDED PROCESS CONTROL OUTPUT

The extended process control assembly can be used to send process reference value directly to the
application. The Process Reference value destination can be selected with the Drive Mode byte
according to the table below. This should be configured in the application as the receiving input. To
the other direction (input assembly instance 75}, the ProcessDataOut1 is always mapped to the
Process Actual. Note that the process reference value is sent to the drive only when NetProc bit is
set.

The VACON® AC drives do not support the actual “Process Control”-mode. Therefore the Drive Mode
cannot be set to the Process Control by using the AC/DC Drive Object attribute, and the Drive Mode
parameter in this assembly is only used to select the process reference. With these mappings, the
Process Reference and Process Actual can be used with an application that supports the PID
control.

Table 159. Drive Mode Selection in Process Control

Drive Mode Process reference mapping

0 ProcessDataln1
4 ProcessDataln2
Other Not valid

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 160.

Instance Octet Bit7 Bité Bitb Bit4 Bit3 Bit2 Bit1

Net- Fault Run Run
0 proc NetRef | NetCtrl Reset Rev Fwd
Drive Mode
23 Speed Reference (Low Octet)
(length 6)

Speed Reference (High Octet)

Process Reference (Low Octet)

all N WO N —

Process Reference (High Octet])

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Status word
values depend on used input instance.

Table 161. Control and Status Word monitoring values

Name Value
Drive CW FBFixedControlWord
Protocol CW CIP Control Word

9.3.1.2 CIP Input instances

9.3.1.2.1. ASSEMBLY INSTANCE 70 — BAsIC SPEED CONTROL INPUT
Table 162.

Instance Octet Bit7 Bité 114 Bit4 Bit3 Bit2 Bit1 Bit0

0 Runnin Faulted
gl
70 ;

(length 4)
2 Speed Actual (Low Octet)
3 Speed Actual (High Octet]

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Control word

values depend on used output instance.

Table 163. Control and Status Word monitoring values

Name Value
Drive SW FBFixedStatusWord
Protocol SW FBGeneralStatusWord
9.3.1.2.2. ASSEMBLY INSTANCE 71 — EXTENDED SPEED CONTROL INPUT
Table 164.
Instance Octet Bit7 Bité Bitb Bit4 Bit3 Bit2 Bit1 Bit0
Ref- Ctrl- Runnin| Runnin
0 eA:Er?cf(; From- | From- | Ready | g2 g1 Wie;]rn— Faulted
71 Net Net (Rev] | (Fwd) 9

(length 4) 1 Drive State

Speed Actual (Low Octet)

Speed Actual (High Octet]

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Control word

values depend on used output instance.

Table 165. Control and Status Word monitoring values

Name Value
Drive SW FBFixedStatusWord
Protocol SW FBGeneralStatusWord
9.3.1.2.3. ASSEMBLY INSTANCE 73 — EXTENDED SPEED AND TORQUE CONTROL INPUT
Table 166.

Instance Octet Bit7 Bité Bitb Bit4 Bit3 Bit2 Bit1 Bit0

Ref- Ctrl- Runnin| Runnin
0 eA:Er?cf;e From- | From- | Ready | g2 g1 Wiim_ Faulted
Net Net (Rev] | (Fwd) 9
73 Drive State
(length 6) Speed Actual (Low Octet)

Speed Actual (High Octet]

Torque Actual (Low Octet)

alf &~ WO N| —

Torque Actual (High Octet)

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Control word
values depend on used output instance.

Table 167. Control and Status Word monitoring values

Name Value
Drive SW FBFixedStatusWord
Protocol SW FBGeneralStatusWord

9.3.1.2.4.

ASSEMBLY INSTANCE 75 — EXTENDED PROCESS CONTROL INPUT

See Chapter "9.3.1.1.4. Assembly Instance 25 - Extended Process Control Output” for details.

Table 168.
Instance Octet Bit7 Bité Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Ref- Ctrl- Runnin| Runnin
0 eA:Er?cf;e From- | From- | Ready | g2 g1 Wiim_ Faulted
Net Net (Rev) | (Fwd) g
75 Drive State
(length &) Speed Actual (Low Octet)

Speed Actual (High Octet]

Process Actual (Low Octet]

all N WO N —

Process Actual (High Octet)

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Control word
values depend on used output instance.

Table 169. Control and Status Word monitoring values

Name Value
Drive SW FBFixedStatusWord
Protocol SW FBGeneralStatusWord

?.3.2 YENDOR-SPECIFIC I/0 ASSEMBLY INSTANCES

The OPTE9 supports multiple vendor specific assemblies.

Few of the instances use the CIP control and status words. Others use the vendor specific control
and status words. All items started with “FB” are sent directly to the AC drive without any
modifications.

Some of the vendor assemblies use the 32 bit process data values. Those are supported only in the
VACON® 100 family AC drive. These assemblies can be used in other AC drives too, but the data will
always be only16 bit.

NOTE: Current firmware versions of VACON® 100 family and OPTE9 do not support transfering of 32
bit process data. Only the lower 16 bits are transfered.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.3.2.1 Vendor Output Instances

9.3.2.1.1. ASSEMBLY INSTANCE 101

Table 170.
Instance Octet Bit7 Bité Bitb Bit4 Bit3 Bit2 Bit1 Bit0

Fault Run Run

0 NetRef | NetCtrl Reset Rev Fwd

FBSpeedReference (Low Octet) in %
FBSpeedReference (High Octet] in %
FBProcessDataln1 (Low Octet]
FBProcessDataln1 (High Octet)
FBProcessDataln2 (Low Octet]
FBProcessDataln2 (High Octet)

101
(length 8)

| O O BN WO N —

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Status word
values depend on used input instance.

Table 171. Control and Status Word monitoring values

Name Value
Drive CW FBFixedControlWord
Protocol CW CIP Control Word

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.3.2.1.2. ASSEMBLY INSTANCE 111

Table 172.

Instance Octet Bit7 Bité Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
FBFixedControlWord (Low Octet)
FBFixedControlWord (High Octet)

FBSpeedReference (Low Octet) in %

FBSpeedReference (High Octet] in %

FBProcessDataln1 (Low Octet)
FBProcessDataln1 (High Octet)
FBProcessDataln2 (Low Octet])
FBProcessDataln2 (High Octet)
FBProcessDataln3 (Low Octet])
FBProcessDataln3 (High Octet)
FBProcessDataln4 (Low Octet)
FBProcessDataln4 (High Octet)
FBProcessDataln5 (Low Octet)
FBProcessDataln5 (High Octet)
FBProcessDatalné (Low Octet)
FBProcessDatalné (High Octet)
FBProcessDataln7 (Low Octet)
FBProcessDataln7 (High Octet)
FBProcessDataln8 (Low Octet)
FBProcessDataln8 (High Octet)

111
(length 20)

JEEENY ENEEN [N EEEEN EN BN (N BN N RN
O o 9| oo gl )N W] N =] o] O] O 3| o O | W N/ O

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Status word
values depend on used input instance.

Table 173. Control and Status Word monitoring values

Name Value
Drive CW FBFixedControlWord
Protocol CW FBFixedControlWord

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.3.2.1.3. ASSEMBLY INSTANCE 128

Table 174.

Instance Octet Bit7 Bité Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
FBFixedControlWord (Low Octet)
FBGeneralControlWord (High Octet)
FBSpeedReference (Low Octet) in %
FBSpeedReference (High Octet] in %
FBProcessDataln1 (Low Octet)
FBProcessDataln1 (High Octet)
FBProcessDataln2 (Low Octet])
FBProcessDataln2 (High Octet)
FBProcessDataln3 (Low Octet])
FBProcessDataln3 (High Octet)
FBProcessDataln4 (Low Octet)
FBProcessDataln4 (High Octet)
FBProcessDataln5 (Low Octet)
FBProcessDataln5 (High Octet)
FBProcessDatalné (Low Octet)
FBProcessDatalné (High Octet)
FBProcessDataln7 (Low Octet)
FBProcessDataln7 (High Octet)
FBProcessDataln8 (Low Octet)

19 FBProcessDataln8 (High Octet)

128
(length 20)

_\_\_\444_\_\_\
ol 3 2 Sl RIS 2 3] 0 o 9 on] gl A W N =] O

The contents of the assembly are otherwise identical to the output assembly 111, except that the
second octet of the assembly is the high octet of FBGeneralControlWord instead of
FBFixedControlWord.

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Status word
values depend on used input instance.

Table 175. Control and Status Word monitoring values

Name Value
Drive CW FBFixedControlWord
Protocol CW FBGeneralControlWord

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.3.2.1.4.

Instance

131
(length 40)

ASSEMBLY INSTANCE 131

Table 176.
Offset Octet 0 Octet +1 Octet +2 Octet +3
FBFixedControl- FBFixedControl-| FBGeneralCon- | FBGeneralCon-
0 Word (Low Octet] Word (High trolWord (Low | trolWord (High
Octet) Octet) Octet)

FBSpeedRef FBSpeedRef
4 Reserved Reserved (Low Octet] (High Octet]

8 FBProcessDataln| FBProcessDataln| FBProcessDataln| FBProcessDataln
1 Bits 7:0 1 Bits 15:8 1 Bits 23:16 1 Bits 31:24

12 FBProcessDataln| FBProcessDataln| FBProcessDataln| FBProcessDataln
2 Bits 7:0 2 Bits 15:8 2 Bits 23:16 2 Bits 31:24

16 FBProcessDataln| FBProcessDataln| FBProcessDataln| FBProcessDataln
3 Bits 7:0 3 Bits 15:8 3 Bits 23:16 3 Bits 31:24

20 FBProcessDataln| FBProcessDataln| FBProcessDataln| FBProcessDataln
4 Bits 7:0 4 Bits 15:8 4 Bits 23:16 4 Bits 31:24

24 FBProcessDataln| FBProcessDataln| FBProcessDataln| FBProcessDataln
5 Bits 7:0 5 Bits 15:8 5 Bits 23:16 5 Bits 31:24

28 FBProcessDataln| FBProcessDataln| FBProcessDataln| FBProcessDataln
6 Bits 7:0 6 Bits 15:8 6 Bits 23:16 6 Bits 31:24

39 FBProcessDataln| FBProcessDataln| FBProcessDataln| FBProcessDataln
7 Bits 7:0 7 Bits 15:8 7 Bits 23:16 7 Bits 31:24

3% FBProcessDataln| FBProcessDataln| FBProcessDataln| FBProcessDataln
8 Bits 7:0 8 Bits 15:8 8 Bits 23:16 8 Bits 31:24

NOTE: Current firmware versions of VACON® 100 family and OPTE9 do not support transfering of 32
bit process data. Only the lower 16 bits are transfered.

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Status word
values depend on used input instance.

Table 177. Control and Status Word monitoring values

Name Value
Drive CW FBFixedControlWord
Protocol CW FBGeneralControlWord

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.3.2.1.5. ASSEMBLY INSTANCE 151

Table 178.

Instance Octet Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 FBFixedControlWord (Low Octet)

1 FBFixedControlWord (High Octet])
2 FBGeneralControlWord (Low Octet)
3 FBGeneralControlWord (High Octet)
4 FBSpeedReference (Low Octet) in %
5

6

7

FBSpeedReference (High Octet) in %
FBProcessDataln1 (Low Octet)

151 FBProcessDataln1 (High Octet)
(length 38)
20 FBProcessDataln8 (Low Octet)
21 FBProcessDataln8 (High Octet)
22* FBProcessDataln9 (Low Octet)
23* FBProcessDataln9 (High Octet)
36* FBProcessDataln16 (Low Octet)
37* FBProcessDataln16 (High Octet)

* FBProcessDatal n9-16 are available in VACON® NXP AC drive. See chapter 17.

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Status word
values depend on used input instance.

Table 179. Control and Status Word monitoring values

Name Value
Drive CW FBFixedControlWord
Protocol CW FBGeneralControlWord

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.3.2.1.6. ASSEMBLY INSTANCE 161

Table 180.
Instance Octet Bit?7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit0
0 NetRef | NetCtrl Fault Reset| RunRev Run-
Fwd

1

2 FBSpeedReference (Low Octet) in %
3 FBSpeedReference (High Octet) in %
4

5

FBProcessDataln1 (Low Octet)
FBProcessDataln1 (High Octet)

161
(length 36)
18 FBProcessDataln8 (Low Octet)
19 FBProcessDataln8 (High Octet)
20* FBProcessDataln9 (Low Octet)
21* FBProcessDataln9 (High Octet)
34* FBProcessDataln16 (Low Octet)
35* FBProcessDataln16 (High Octet)

* FBProcessDataln9-16 are availablein VACON® NXP AC drive. See chapter 17.

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Status word
values depend on used input instance.

Table 181. Control and Status Word monitoring values

Name Value
Drive CW FBFixedControlWord
Protocol CW CIP Control Word

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.3.2.2 Vendor Input Instances

9.3.2.2.1. ASSEMBLY INSTANCE 107

Table 182.

Instance Octet Bit7 Bité Bitb Bit4 Bit3 Bit2 Bit1 Bit0

Ref- Ctrl- Runnin| Runnin
0 eA:Er?;-e From- | From- | Ready g2 gl W;rgn- Faulted
Net Net (Rev) | (Fwd])
Drive State
107 FBSpeedActual (Low Octet) in %
(length 8) FBSpeedActual (High Octet) in %

FBProcessDataOut1 (Low Octet)
FBProcessDataOut1 (High Octet)
FBProcessDataOut2 (Low Octet)
FBProcessDataOut2 (High Octet)

N O~ O BN WO N —

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Control word
values depend on used output instance.

Table 183. Control and Status Word monitoring values

Name Value
Drive SW FBFixedStatusWord
Protocol SW CIP Status Word

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.3.2.2.2. ASSEMBLY INSTANCE 117

Table 184.
Instance Octet Bit7 Bité Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

0 FBFixedStatusWord (Low Octet)
1 FBFixedStatusWord (High Octet)
2 FBSpeedActual (Low Octet) in %
3 FBSpeedActual (High Octet) in %
4 RPMSpeedActual (Low Octet] in rpm
5 RPMSpeedActual (High Octet) in rpm
6 RPM With Slip SpeedActual (Low Octet) in rpm
7 RPM With Slip SpeedActual (High Octet) in rpm
8 Reserved (=0)
. Reserved (=0}
17 Reserved (=0)
18 FBProcessDataOut1 (Low Octet])
19 FBProcessDataOut1 (High Octet])
[len1g1tf71 34) 20 FBProcessDataOut2 (Low Octet])
21 FBProcessDataOut2 (High Octet]
22 FBProcessDataOut3 (Low Octet])
23 FBProcessDataOut3 (High Octet]
24 FBProcessDataOut4 (Low Octet])
25 FBProcessDataOut4 (High Octet])
26 FBProcessDataOut5 (Low Octet])
27 FBProcessDataOut5 (High Octet)
28 FBProcessDataOuté (Low Octet)
29 FBProcessDataOuté (High Octet]
30 FBProcessDataOut7 (Low Octet])
31 FBProcessDataOut7 (High Octet)
32 FBProcessDataOut8 (Low Octet])
33 FBProcessDataOut8 (High Octet])

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Control word
values depend on used output instance.

Table 185. Control and Status Word monitoring value

Name Value
Drive SW FBFixedStatusWord
Protocol SW FBFixedStatusWord

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.3.2.2.3. ASSEMBLY INSTANCE 127

Table 186.

Instance Octet Bit7 Bité Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
FBFixedStatusWord (Low Octet)
FBGeneralStatusWord (High Octet)
FBSpeedActual (Low Octet) in %
FBSpeedActual (High Octet) in %
FBProcessDataOut1 (Low Octet)
FBProcessDataOut1 (High Octet)
FBProcessDataOut2 (Low Octet])
FBProcessDataOut2 (High Octet)
FBProcessDataOut3 (Low Octet)
FBProcessDataOut3 (High Octet)
FBProcessDataOut4 (Low Octet)
FBProcessDataOut4 (High Octet)
FBProcessDataOut5 (Low Octet])
FBProcessDataOut5 (High Octet)
FBProcessDataOuté (Low Octet)
FBProcessDataOuté (High Octet)
FBProcessDataOut7 (Low Octet)
FBProcessDataOut7 (High Octet)
FBProcessDataOut8 (Low Octet])
FBProcessDataOut8 (High Octet)

127
(length 20)
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Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Control word
values depend on used output instance.

Table 187. Control and Status Word monitoring values

Name Value
Drive SW FBFixedStatusWord
Protocol SW FBGeneralStatusWord

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

9.3.2.2.4. INPUT ASSEMBLY INSTANCE 137
Table 188.
Instance  Offset Octet 0 Octet +1 Octet +2 Octet +3
0 FBFixedStatus- | FBFixedStatus- | FBGeneralStatus-| FBGeneralStatus-
Word (Low Octet) | Word (High Octet)| Word (Low Octet) | Word (High Octet)
FBSpeedActual | FBSpeedActual
4 Reserved Reserved (Low Octet] (High Octet]
3 FBProcessDataO | FBProcessDataO | FBProcessDataOu| FBProcessDataOu
ut1 Bits 7:0 ut1 Bits 15:8 t1 Bits 23:16 t1 Bits 31:24
12 FBProcessDataO | FBProcessDataO | FBProcessDataOu| FBProcessDataOu
ut2 Bits 7:0 ut2 Bits 15:8 t2 Bits 23:16 t2 Bits 31:24
14 FBProcessDataO | FBProcessDataO | FBProcessDataOu| FBProcessDataOu
137 ut3 Bits 7:0 ut3 Bits 15:8 t3 Bits 23:16 t3 Bits 31:24
(length 40) 20 FBProcessDataO | FBProcessDataO | FBProcessDataOu| FBProcessDataOu
ut4 Bits 7:0 ut4 Bits 15:8 t4 Bits 23:16 t4 Bits 31:24
24 FBProcessDataO | FBProcessDataO | FBProcessDataOu| FBProcessDataOu
utb Bits 7:0 utb Bits 15:8 t5 Bits 23:16 t5 Bits 31:24
28 FBProcessDataO | FBProcessDataO | FBProcessDataOu| FBProcessDataOu
uté Bits 7:0 uté Bits 15:8 t6 Bits 23:16 t6 Bits 31:24
39 FBProcessDataO | FBProcessDataO | FBProcessDataOu| FBProcessDataOu
ut? Bits 7:0 ut7 Bits 15:8 t7 Bits 23:16 t7 Bits 31:24
36 FBProcessDataO | FBProcessDataO | FBProcessDataOu| FBProcessDataOu
ut8 Bits 7:0 ut8 Bits 15:8 t8 Bits 23:16 t8 Bits 31:24

NOTE: Current firmware versions of VACON® 100 family and OPTE9 do not support transfering of 32
bit process data. Only the lower 16 bits are transfered.

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Control word
values depend on used output instance.

Table 189. Control and Status Word monitoring values

Name Value
Drive SW FBFixedStatusWord
Protocol SW FBGeneralStatusWord

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.3.2.2.5. ASSEMBLY INSTANCE 157

Table 190.

Instance Octet Bit7 Bité Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

0 FBFixedStatusWord (Low Octet)
1 FBFixedStatusWord (High Octet)
2 FBGeneralStatusWord (Low Octet)
3 FBGeneralStatusWord (High Octet)
4 FBSpeedActual (Low Octet) in %
5 FBSpeedActual (High Octet]) in %
6 FBProcessDataOut1 (Low Octet)
157 7 FBProcessDataOut1 (High Octet)
(length 38)
20 FBProcessDataOut8 (Low Octet)
21 FBProcessDataOut8 (High Octet])
22* FBProcessDataOut9 (Low Octet)
23* FBProcessDataOut9 (High Octet)
36* FBProcessDataOut16 (Low Octet)
37* FBProcessDataOut16 (High Octet)

* FBProcessDataln9-16 are availablein VACON® NXP AC drive. See chapter 17.

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Control word
values depend on used output instance.

Table 191. Control and Status Word monitoring values

Name Value
Drive SW FBFixedStatusWord
Protocol SW FBGeneralStatusWord

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




VACON ® 190 ETHERNET/IP

9.3.2.2.6. ASSEMBLY INSTANCE 167

Table 192.

Instance Octet Bit7 Bité Bit5 Bits Bit3 Bit2 Bit1 Bit0

X0 Y
= % £ S 5
© T = e 2. 2 = J'
0 T 3 3 > a @ 3 =1
3 3 3 C N - 5 @
S = = o == @ o
o © 2
o I ol ) 2
= =3
1 Drive State
2 FBSpeedActual (Low Octet) in %
3 FBSpeedActual (High Octet) in %
167 4 FBProcessDataOut1 (Low Octet)
(length 36) 5 FBProcessDataOut1 (High Octet)
18 FBProcessDataOut8 (Low Octet])
19 FBProcessDataOut8 (High Octet)
20* FBProcessDataOut9 (Low Octet])
21* FBProcessDataOut9 (High Octet)
34* FBProcessDataOut16 (Low Octet)
35* FBProcessDataOut16 (High Octet)

* FBProcessDataln9-16 are availablein VACON® NXP AC drive. See chapter 17.

Control and Status Word monitoring values

When using this telegram, monitoring values contains values as shown in table below. Control word
values depend on used output instance.

Table 193. Control and Status Word monitoring values

Name Value
Drive SW FBFixedStatusWord
Protocol SW CIP Status Word
9.3.3 MAPPING OF STANDARD OUTPUT ASSEMBLIES oNTO VACON® paTa

This section specifies how the data in the Standard Output Assemblies are mapped into VACON®
data.

9.3.3.1 FBGeneralControlWord and FBGeneralStatusWord

FBGeneralControlWord and FBGeneralStatusWord are purely application specific. Check the used
application’s manual for description of their content.

9.3.3.2 FBFixedControlWord

See Chapter 12 "APPENDIX 2 - CONTROL AND STATUS WORD".

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.3.3.3 Start/Stop bit in VACON® FBFixedControlWord

If one of the “RunFwd” or “RunRev” bits in an Output Assembly has the value 1, the “Start/Stop” bit
0in the VACON® FBFixedControlWord is set to 1. Otherwise the bit is set to 0.

If both the “RunFwd” and “RunRev” bits have the value 1, no changes are done to
FBFixedControlWord.

9.3.3.4 Direction bit in VACON® FBFixedControlWord

If the “RunRev” bit in an Output Assembly has the value 1, and the “RunFwd” bit in the assembly has
the value 0, then the “Direction” bit 1 in the VACON® FBFixedControlWord is set to 1. Otherwise the
bit is set to 0.

9.3.3.5 Fault Reset bit in VACON® FBFixedControlWord

The “Fault Reset” bit in an Output Assembly is mapped to the “Fault Reset” bit 2 in the VACON®
FBFixedControlWord. Both bits are rising-edge sensitive.

9.3.3.6 Request Fieldbus Control bit in VACON® FBFixedControlWord

The “NetCtrl” bit in an Output Assembly is not mapped to the “Request Fieldbus Control” bit 8 in the
VACON® FBFixedControlWord because this way you can place the drive to the 10 or keypad control
while fieldbus is active.

9.3.3.7 Request Fieldbus Reference bit in VACON® FBFixedControlWord

The “NetRef” bit in an Output Assembly is not mapped to the “Request Fieldbus Reference” bit 9 in
the VACON® FBFixedControlWord.

9.3.3.8 Master Connection State bit in VACON® FBFixedControlWord

If the EtherNet/IP communication with the master device is functional, the bit 15 in the VACON®
FBFixedControlWord is set to 1. If the communication with the master device is not working, the bit
15 in the FBFixedControlWord is set to 0.

9.3.4 MaPPING oF VACON® pATA ONTO STANDARD INPUT ASSEMBLIES

This section specifies how the VACON® data is mapped onto the data in the Standard Input
Assemblies.

9.3.4.1 FBFixedStatusWord

See Chapter 12 "APPENDIX 2 - CONTROL AND STATUS WORD".

9.3.4.2 Ready Indication bit in VACON® FBFixedStatusWord

The “Ready Indication” bit 0 in the VACON® FBFixedStatusWord is mapped to the “Ready” bit in an
Input Assembly which supports this bit.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.3.4.3 Run/Stop Indication bit in VACON® FBFixedStatusWord

The “Run/Stop Indication” bit 1in the VACON® FBFixedStatusWord is mapped to the “Running1” and
“Running2” bits in an Input Assembly which supports these bits. The state of the Running1 and
Running2 bits depends further on the “Direction Indication” bit 2 of the VACON® FBFixedStatusWord
as follows:

Table 194. Run/Stop Bit Indication Map

Run/Stop =0 Run/Stop =1

Direction =X Direction=0 Direction=1

Running1

Running2

9.3.4.4 Direction Indication bit in VACON® FBFixedStatusWord

See chapter 9.3.4.3.

9.3.4.5 Fault Indication bit in VACON® FBFixedStatusWord

The “Fault Indication” bit 3 in the VACON® FBFixedStatusWord is mapped to the “Faulted” bit in an
Input Assembly which supports this bit.

9.3.4.6 Alarm Indication bit in VACON® FBFixedStatusWord

The “Alarm Indication” bit 4 in the VACON® FBFixedStatusWord is mapped to the “Warning” bit in
an Input Assembly which supports this bit.

9.3.4.7 Setpoint Reached Indication bit in VACON® FBFixedStatusWord

The “Setpoint Reached Indication” bit 5 in the VACON® FBFixedStatusWord is mapped to the
“AtReference” bit in an Input Assembly which supports this bit.

9.3.4.8 Fieldbus Control indication in Input Assemblies

The selected control place is indicated in the Input Assemblies which contain the “CtrlFromNet” bit.
If the control place is assigned to fieldbus then this bit is set to 1, else it is 0.

9.3.4.9 Fieldbus Reference indication in Input Assemblies

The selected reference is indicated in Input Assemblies which contain the “RefFromNet” bit. If the
reference is assigned to fieldbus then this bit is set to 1, otherwise it is 0.

9.3.4.10 FBSpeedReference in percentage

This is the reference 1 to the AC drive. The allowed scaling is from 0 to 10000. In the application, the
value is scaled in percentage of the frequency area between set minimum and maximum frequency.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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?.3.5 SPECIAL ASSEMBLY INSTANCES

In addition to the normal connection (Exclusive Owner) where certain input and output instances are
used, the PLC can also open INPUT ONLY and LISTEN ONLY connections to the drive. When using
the INPUT ONLY connection, the PLC opens a connection where it only receives data from the drive.
It does not send any commands to the drive. When opening the INPUT only connection, the PLC user
must set the output instance to 253 and the size to 0. The input instance can be selected freely. The
INPUT ONLY connection can be the only connection to the drive, where as the LISTEN ONLY
connection always requires a normal "Exclusive Owner” connection. When opening the LISTEN
ONLY connection, the PLC user must set the output instance to 254 and the size to 0. The input
instance in LISTEN ONLY connection and the Data cycle (packet rate] must match to the one used in
the Exclusive Owner connection.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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9.4 ETHERNET/IP CONNECTION EXAMPLE

Preparing the connection

1. Set the EtherNet/IP as the active protocol from the OPTE9 panel parameters.
2. Set proper IP addresses.
3. Open a connection with the settings described in the table below.
4. Before trying to run motor, see Chapter 15 "APPENDIX 5 - FIELDBUS PARAMETRISATION" for
information how to configure the drive.
Table 195.
Description Instance Size
Configuration instance 1034/ 67, 0
Output instance 214/ 15y 4
Input instance 4/ 47, 4
1. Set control word to 0x0 (00000000)
2. Set control word to 0x61 (01100001) (NetRef, NetCtrl and Run Fwd enabled)
3. Drive status is: RUN
4. Set speed reference to 0x05EE (=25%)
5. Actual speed is 0x05EE (= 25% if MinFreq is OHz and MaxFreq is 50Hz]
6. Set control word 0x60 (01100000)
7. Drive status is: STOP

ag 7 Mame
Data Size 4 of | Hun/dle Heads Diata Siza i Fun/idle Hesosr
me) jul Pa R T 0
[ n Lrhelnd {mns) Frod L
Tramsport Type Point o Point - Transpor Typs Multicast -
Pricrily Schedubed - Priority Scheduled -

11677 00

Figure 50. Configuration example from EIPScan Tool

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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10. FAULT TRACING

When the option board or 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, via the I/0 terminal or via the
used fieldbus protocol. The faults are stored in the Fault history menu, which can be browsed. The
fault table presents only the fault conditions related to the fieldbus in use.

NOTE! When you contact a distributor or a factory because of a fault condition, always write down
all the texts and codes on the keypad display. Then send the problem description together with the
Drive Info File to the local distributor. See local contacts: http://drives.danfoss.com/danfossdrives/
local-contacts/. If possible, also send a "Wireshark" log from the situation if applicable.

10.1 TYPICAL FAULT CONDITIONS

Table 196. Typical fault conditions

Fault condition Possible cause Remedy

Supply or motor cables are
located too close to the
Cabling fieldbus cable

Wrong type of fieldbus cable

Too long cabling

Grounding Inadequate grounding. Ensure grounding in all the points on the net.

Faulty connections: Exces-
sive stripping of cables

Faulty connections: Conduc-
Connections |[tors in wrong terminals

Faulty connections: Too
loose connections of con-
ductors

Faulty address

Overlapping slave
Parameter addresses

Wrong control place
selected

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

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.

Drive does not Check . Is fieldbus Does Master
e d il -~ communication | | Is device in_| | selected as give RUN
bus status READY state? contrc?l_ pI@)ce in command?
rive: :
I I I I
Counter does Check the Check Use
not run option board arameter datalogger or|
LEDs M1, 15 or keypad to
| | P3.2.1) monitor
Counter for bad|| |Check drives variable
_frames _ external |
increases interlockings
' (I/0)
Counter OK
; Check
. No Check fieldbus | v i .| Other bus
| [ [ I
Check selected Check IP Check cable Other bus
protocol settings for outs devices
[ |
Check other Check correct
fieldbus I placement of ||
parameters conductors
in menu inteminals
Poor q Check
[ [
Check distance Check
between cables|| | stripping of
cables and
[ conductors
Ctheck cabclle I
ypes an 1 Check
lengths e.g. WLAN or
other routers 11612 uk

Figure 51. Fault tracing diagram for OPTE?

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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10.3 FIELDBUS FAULT CODES

Option board can report only Fieldbus communications fault (F53). This does not identify what
actually went wrong and why option board activated this fault. To that end, more information is now
added to fault activation. Currently this works only with VACON® 100 family AC drives.

In VACON® 100 family AC drive with default applications when fieldbus fault is activated (F53
specifically], new information is added to the faults "source"-fields if the source fields are empty.

Table 197. Description of the fault fields

Fault field Descriptions

Source 1 Activation source. Always "Control

Source 2 |Slot where option board is installed (slot D or slot E)

Source 3 Additional fault code

The table below contains “source 3" additional fault codes supported by OPTE9 option board.

Table 198. Additional fault codes

Fault code Fault name Description
1 I0 watchdog IO connection timeout noticed by watchdog
2 |0 master closed connection |10 connection was closed (gracefully) by master

3 EM watchdog Explicit messaging connection timeout noticed by

watchdog
4 EM master closed connection Explicit messaging connection was closed (gracefully)
by master
, Fieldbus cable was disconnected after communica-
5 Cable disconnected :
tions had been started
6 Cable not connected Fieldbus cable was not connected after device startup
7 I0PS changed to BAD PROFINET IO master data status changed from GOOD
to BAD
8 ldle state activated EtherNet/IP !O connection status changed to IDLE
when motor is been controlled
General fieldbus failure. For example when converting
9 Internal system fault .
speed reference to drive format
10 Too many bad messages Fieldbus protocol has received too many bad messages

in row and has closed the connection

11-16  |N/Ain OPTE9
17 SNTP timeout SNTP failed to get time update from time server
18 N/A in OPTE9

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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11. 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 199. 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 T rpm
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 \Y 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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12. APPENDIX 2 - CONTROL AND STATUS WORD

12.1 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.
NOTE! There are some control word bit modifications in VACON® NXP AC drive. These modifications

are described in Table 201. Unused bits have to be set to zero.

Table 200. FBFixedControlWord bits

Bit Function Description
0 Stop request from fieldbus.
BO Start/Stop :
1 Run request from fieldbus.
) ] 0 Requested direction is "FORWARD".
B1 Direction i -
1 Requested direction is "REVERSE".
0 No action.
B2 Fault reset 1 No action. Rising edge (0->1) = Active faults,
alarms and infos are reset.
0 Stop mode is unmodified.
B3 Stop mode 1 _ : . —
1 Stop mode is overridden to "Coasting”.
0 Stop mode is unmodified.
B4 Stop mode 2 . . m —
1 Stop mode is overridden to "Ramping”.
0 Normal deceleration ramp time.
B5 Quick ramp time 1 Deceleration ramp time is switched to shorter
than normal.
Changes in the setpoint value from fieldbus (FB
0 |Speed Reference) are taken into use by the appli-
. cation.
Bé Freeze Setpoint

Changes in the setpoint value from fieldbus (FB
1 | Speed Reference] are not taken into use by the
application.

The setpoint value from fieldbus is taken from FB
B7 Setpoint to Zero Speed Reference.
1 | The setpoint value from fieldbus is changed to 0.

_ Control Place is as parameterized in the drive
Request Fieldbus | 0

B8 (unchanged).
Control . . .
1 | Control Place is overridden to Fieldbus Control.
0 Source of the setpoint value is as parameterized
59 Request Fieldbus in the drive (unchanged).
Reference Source of the setpoint value is overridden to

Fieldbus.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 200. FBFixedControlWord bits

Bit Function Description
) 0 No action.
B10 Jogging 1 _ _
1 Jogging request with ref1.
) 0 No action.
B11 Jogging 2 _ _
1 Jogging request with ref2.
, 0 Drive operates as normal.
B12 Quick stop . i
1 Drive executes quick stop / emergency stop.
0 -
B13 Reserved 7
0 -
B14 Reserved 1
0 -
B15 Reserved 7

Table 201. FBFixedControWord modifications in VACON® NXP

Bit Function Value Description
) 0 Fieldbus DIN 1 off
3 Fieldbus DIN 1 i
1 Fieldbus DIN 1 on
) 0 Fieldbus DIN 2 off
4 Fieldbus DIN 2 i
1 Fieldbus DIN 2 on
i 0 Fieldbus DIN 3 off
5 Fieldbus DIN 3 i
1 Fieldbus DIN 3 on
) 0 Fieldbus DIN 4 off
6 Fieldbus DIN 4 i
1 Fieldbus DIN 4 on
) 0 Fieldbus DIN 5 off
7 Fieldbus DIN 5 i
1 Fieldbus DIN 5 on

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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12.2 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.

In VACON® NX series AC drives the FBFixedStatusWord comes from firmware variable "MCStatus".

Table 202. 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 i : i
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 . -
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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12.3 CONTROL WORD BIT SUPPORT IN DRIVES

This table describes the control word bit support in different AC drives. Notice that this table is valid
only for the VACON® standard applications. Always check the application-specific status from the
application manual.

Table 203. Control word

VACON® VACON®

VACON® VACON®

Function 100 NXS
family NXP/ 20 20X
BO Start/Stop X X X X
B1 Direction X X X X
B2 Fault reset X X X X
B3 Stop mode 1 X X
B4 Stop mode 2 X X
B5 Quick ramp time X X X
Bé6 Freeze setpoint X X
B7 Setpoint to zero X X
B8 Request fieldbus y « «
control

B9 Request fieldbus y « «

reference
B10 Jogging 1 X
B11 Jogging 2 X
B12 Quick stop X X
B13 Reserved
B14 Reserved
B15 Reserved

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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12.4 STATUS WORD BIT SUPPORT IN DRIVES

This table describes the status word bit support in different drives. Notice that this table is valid only
for the VACON® standard applications. Always check the application-specific status from the

application manual.

Table 204. Status word

VACON® VACON®

VACON® VACON®

Function 1 NX

e far:(i]ly NXSP/ 20 20X
BO Ready X X X X
B1 Run X X X X
B2 Direction X X X X
B3 Fault X X X X
B4 Alarm X X X X
B5 At reference X X X X
Bé6 Zero speed X X X
B7 Flux ready X X
B8 Reserved
B9 Reserved
B10 Reserved
B11 Reserved
B12 Reserved
B13 Reserved
B14 Reserved
B15 Reserved

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

13.1 SIEMENS STEP 7

This guide shows how to configure the communication between Siemens PLC and VACON® AC drive
by using STEP 7.

1. Create a new project. Give the project a name and click OK.

New Project E
User projects | Libraries | Muliprojects |

Marne | Storage path A

Storage locabon
[C\Program Fies\Siemens\StepT\s 7proj Browse.. |

11613 DO

2. Insert the station.

2 Example -- C:WProgram Files\Siemens\Step 7\s 7proj\Example

Insert New Object SIMATIC 400 Station |
SIMATIC H Skatson

SIMATIC PC Station
Other Station
SIMATIC 55

PGFC

[ |

PROFIBLS
Industrial Ethernet
PTP

Object Properties... Ak+Return

57 Program
M7 Program

I1ai4 o0

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.

=", Example -- C:\WProgram Files\Siemens\Step/\s/proj\Example

Dbpect name
' ﬁiHATlc ml] “ H_anj-_.i“? S tation conigueahion

1

11615 00

4. Install GSDML for VACON® device. Select Options-> Install GSD File...

B HW Config - [SIMATIC 300(1) (Configuration) -- Example]
B4 station Edit Insert PLC View Window Help
D& s8-8 § & 0@ dedr Customize.. Ctri+Alt+E

Specify Module...

Configure Metwork
Symbol Table Cirl+Alt+T

Report System Error...

Edit Catalog Profile
Update Catalog

Install HW Updates ..
Install G5D File.. [}

Find in Service & Support...

Create GSD file for I-Device...

11847 00

5. Browse to folder where you have stored GSDML files.

Install GSD Files e

Instail GSO Files: =
[C\PROGRAM FILES (X86)\SIEMENS\STEP\STTMP Browse |\

Fila | Release |‘u’arsil:rr| |Languagas |

11848 00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6. Select the required GSDML file(s) and click Install.

Install GSD Files . e

Install GSD Files. [irom the directory =l

[EAGSDML_OFFICIAL Browse . |

F_'nglp'zh
20000 A% English, FI
0000 A 2 English

English, Geiman

Install Show Log Salect All Desalect Al

| A

Closa Hedlp

11849 00

7. This popup shows after successful installation:

English

English, FI

P - — S iy, German

ﬂ Installation was completed successiully.

11850_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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8. Next continue inserting the required hardware to the project. Insert the rail.

_.. HW Config - [SIMATIC 3001 ) (Configuration) - Examplie]
Wwwn [ et PO Yew Cptorn Wik Heb i

OSSR & P dla D 9w

- s
P
B[St =l

+ B PROFIBUS DP ~
PROFIBLS PA
- PROFAET D
= [ SRATE 300
¥ [ c7
w ) CP-200
+ ) CPU-X0
8] -
o ) Gatesay
o s ] -0
" ¥ « () WrDAENSIONH
¥ 23 P5-300
B sanc 20 J:‘?ﬁ
& ) EM-
WLM I +I?lmrl:m .

[BEST T TR OMD
A pllalole w g bsnagha E

[Presa 1 ta et Fisip. o

11616 00

9. Insert the power supply.

—+ HW Config - [SIMATIC 300(1) (Configeration) - Example]
Station Edt Insert PLC View Oplions  Window Help - & X%

DE-"H 8 e @ DOV w

Frofle  [Stande

. PROFIBUS DP
PROFIBUS-P&
. PROFINET 10
= @ SMaTIC 200
#co
= 3 cram
® u CFU-0
& ) FM-300
= [ Galeway
i & 3 M-300
% [ MT-EXTENSION

R —

= O P50
PS5 307 104
P 307 34
. Hmm » |
GE57 307 1EADD DAAD H:
e sy el ] S0 WC O
e .
11617 00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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10. Insert the CPU.

o HW Config - [SIMATIC 300{1) [Confipuration) - Example]
Sabon Edt [rest PLC View Options ‘Window Melp

DB 8 & @ dla DD 3 w2

PS X7 54 - Brofe [ Standand =

e T -
4 (2 OPU 31452 DP
W (L OPU 42 PP
o CPU 1S
] CPU N1S20P
T CPU NS2 PP
o CPU NIF20P
= (I CFU 352 PH/DR
# [ EEST NS FHIBOARD
i < [ BEST NS IFH130AR0
§ V23
L4 I > vas

& 5| m A ¢;1cmaléq}

sict| [ Modus | Cirder rnarmier Freware | MPad i | | | ] U A1EC e
[T EY

1
F
3
q
E
B
7

<
FL T e

= O cFUmr2
5 | A ®  [EETnsavmsea A %
255 KB vt mesmory; 01 me1000
k| i nakruciions. PROFINET connection. 57
4 e (Cwmpmn.ric o [loaclable Fiis/FCs) -

[[Press F1 b gekt Help. chy

11618 00

11. Change the IP address and select the subnet by clicking New.

- W Conbig - [SIAATIC IO0{1) (Cenfrguratien) - Ensmple]

H amabest i setecied, ET
e et gl wideeaves me puggested

L2 bP
Lol o

ns
1P adkdses: R n3I0P

g = Do ol une e
Subretmak: 7B A EAD WEIBLD.

1| ~afm]en] =

™ L soues nEFI0P

NF-2 PR

ST I SFHIMAED
ST NSFHI AR

o
2 e 3
_hJ 1§
oo - o | (R
St | [ wockie el e -
‘_é PS 37 5 “ oy
Q1m0
c =] L L B |

Trmetion povekis hy

Ackderr
Sudwrwl

11612 00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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12. Click OK.

- HIW Config - [SIMATIC 300(1) [Conliguration) - Example]

DEs"§ & s 7

Properiles - Likernel inlorface PN [ROS2, 2)

Properties - MHew subnel Industrial Eibernel

1 Generd |
.
3 Fame [Eferan]
a4
% 57 st |0 foos - [ooos
ﬁ? Frtpec! path. |
= Sleiage eaton e =
o tncdeir [ Frogram Fies'S immars StepiT a7 prof E sosepie
Aidbee |
Date created /2272000121248 PM
< Lt madliedt V2RI 121248 PM
) Comemsrt
=] e
ii i Madule
I‘__ PS 307 58
2 z

L _mt| Cacel | Heb

11620 _00

13. Click OK.

1
i B a subret b pelected. T4IFH
E] B e arvallable addeesses are pugeibed.
< N 20P
NEC2PP
: S m
¥ addresr TR TEA A N520P
L PR, LR * Donct we mutw NE2PUDP
L (g | Py NFZOP
: HNF2PNDP
Adder | | | [EsT nisarI00aEn

57 NEFHII0ARD
Vil

11621 _00

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




VACON ® 210 APPENDIX 3 - EXAMPLE WITH SIEMENS PLC

14. Now the configuration is looks like this:

e HW Condig - [SIMATIC 300(1) (Configuration) -- Fxample]

BY saton Edr nsart PLC View Opboms Window  Help - & x|
DB H S e DO B W l
- zix |

End atinil !
PSS ~ Profie.  |Sisrciud =
CPU 315F 2 PAA S FUnR =

T CPU T4C20P '
3 CPUTAC2 PP
2] cPU TS

I CPU HS2 0P
1 CPU 2152 PHOP |
21 CPUMSF2DP
'_| CFU NSF-2 PRUVDP

4 ) BEST NSIFHI0ABD

@ = ) GEST M5FH130480 {

F » Vi3

Etteenet1 | PHOFINE T40-Sypstem [100)

]

1~ & X S

L EEERE

ﬂ!l Etfoemat{) | PROFINE T-0-Spsbem (100§ = 0 CPU 316
Il:m'-:umm ll IPmn..chmuu Civdes umbe lr—m lﬂw lti

[GEsT a5 2Fr13 088D - _ﬂl
256 K weoih eencey. 1)1 ma/ 1000

wrubuctions: PROFINE T connechon: 57
Commrc ation fiosdable FE LT -

{Press 1 0 get e, it

11622 00

15. Drag and drop the OPTE9 to Profinet |0 system.

o 1P Canfig - [SSAATIC J00[1) ([Configuratien) — OPTES_[nampie]
Faton [f [med AC Vew Optore Windew  Feip = X

D" R & e dda DD VW

Efrwrant] | PROFINE T 405 eters 1000

i ShATIC 0
e  SMAATIC 40

" SREATIC I Mawsd Continl XOAI00
| e | O alhem {u—_lj * SREANC R Simton

B

L)
: hel|
noon DFTIEY FRCANE T B)
[ _ Sl 2 20 CPTE S 200 30025 el

11623 00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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16. Select a communic

ation profile

SIAA T X0O(1 ] [Canlaguraliss| DLy [wampla]
Shatwn EdE Dneed MO Vew Opbem Wiedss g -5 n
DF-0 R 5 b deh D W
- T
e | atay
Profle  |[Stastes =
- FROFELIE D -
PROFBLE P
= FROFMLT D
irimﬂll'“(‘lﬂltﬂhguﬂl1ﬂm =121 A ek [ “
T = ] Duew
B 0 Yoo
+ - DFTES
YRACON W 3 Pass
AFTIH = ) PROPCARE
i1
=10
ATh=3F0
= T3
£ ¥ ST AP
T1<3M0
AT+ 4PD
TP
Ordwmanbes | | pidesr | O pddes | Cisgrosts sidess | Comnery | AT =0
WETER i & _J Qe
T8~ v ] Gisleanr
F = ) Wl
= =] W0
= | Matwart Comporenty a
[BFTES ")
IETDM e
PROF v St T
P2 2T 00 3T 1 i
Fewan Fliw et s, hy
11624 00

17. Change the Option board properties. Here you can change the name (Name Of Station) and board
IP settings. Use only small letters in the name. To see more information about the Name Of Station,

see Chapter 6.1.7.

Froperties - opted

Gieretsl | iderbiic ston |

Sher descrplon opted
Macon OPTES PROANET IO
Dirdher no / Frevsaer OPFTES J 405
Famidy: Wacon Deess
Dence rame Jopies
G50 e GSDMLAZ 2VACOM-OFTES- 20131125 i
Hede in PROFINET 00 sytem
Dvice rumber: i <] [PROPNETI05ystem 100)
1P addiear 19218802 Ethemat
'T

Comment:

o]

Cocel | Wb |

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

11825 00
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18. Verify the Device Name.

L HW onfig - [SIMATIC 300(1) (Configuration] -- OPTES _Exampie]
= Yiew Options Window Help

D -8 § ¢ Jom- "

Download Module Tdentification. ..
Upload Module Identification to PG...

Module Information. .. T+
E theorwst{ 1 ]. PROFINE T40-System [100]
VACON"
OPTE®
e Ethernet Mode
pRoFTBUS B
£

11626 _00

19. Close the window.

Yerify Device Name

Avadabls Devices:

Device na.. | Status | IP addess | MAC addke... | Device type |
opted o 192162014  0021.99F.. Vacon Dives

[~ Show only missing and ncomectly configured devices

Elnml thl'

- . v - - .3

11627 00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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20. Set the 10 cycle. See Chapter 8.5 for details.

Properties - PROFINET I0-Sysiem x

Genessl Update Tine |

Comrmurncabon Comporent [FROFINET 0] 1000 | X
Send clock: 1.000 | e
(hvervew of o 10 dewicer

wte

Edil Update Time/Mads

B | Selectd

_ x| Cocel | Mo |

11628 _00

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

This example shows how to configure the Siemens S7-300 PLC series to use the VACON® OPTE9
option board with the Siemens TIA Portal programming tool. Check your individual PLC informa-
tion. The information used in this example probably differs from the one you have.

1. Create a new project.
714 Siemens

# Open existing project

@ Create new projer

# Migrate project

*

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.
_ax

Totally Integrated Automation

Create new project

Project name: | vacon-example-project
Path: 'Cl:ta Ijnﬁlg:ﬁlr_-:',tc.;;s
Author: | John Smith
Comment:

BENR

Create N

11757_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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3. Double-click on “Devices & networks”.

C:\example-projectsiwacon-exam ple-projectivacon-examp

T8 Siemens -

View

Project  Edit

_ii .-..,‘..l' E SHVE project oo

Insert Online Options  Tools
¥ o=

Window  Helj

X et A BEE

Devices

HOQ

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

4. Drag and drop the PLC you are using.
e | fo W8I 3¢ ] ]

E R @

15 | H o -

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

[
k3

v ] vacon-example-project

11758_00

_iX
Totally Integrated Automation
PORTAL

| Cptions 12514
4 =1k
(=9

2| > | catalog |3
cpuI T2 ey | it | E

| & Filter g
» (@ CPU3I3C-2 DP ~ |8

» [ CPUIIIC-2 PP

v [ CPU 314 T

b (@ CPU314C-2 DP o
v [ CPU 314C-2 PNIDP :al

v [l CPU3Y4C-2 PP ]

¢ [ CPU315-2 DP |13

v [§ CPU315-2 PNIDP | | &

» (@ CPUIIT-ZDP e

w [ CPU217-2 PNIDP 7]

[l 657 317-2EK13-0A80 E‘T

ﬁEE-." 37-2EK14-0ABD E

v [ CPU 318-3 PNIDP N |

11759_00
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5. Add option board.

Totally tegraied Autormation
g PORTAL

= I.;r.u'.;-;-.- view |gh Hetwork view :L‘f Device view || Options
< E XL Es = | Fetwork overdew |

| ﬁl’ Doz T Adgma m b b ] {"th
= STIGQET2O0Msmoon | STIOOETI00M staton i

P 1 T CPIINT 2 PP B3 it
CPU 3172 r. + [ Cormvanemations moduies -
a

¥ L SRAATIC 57400
) SBAATIC ET 200 CPU
+ T, Eswec Provsy
+ [ b
- }, [ e
. » g Diwets & stanees
& [ Vv componants
i F L D B Manisansg
» [ Driaviuted W0
B g P ghirw el
=g Db i St
=g FROFNET IO
» g Cormilen
=g e
[ Darshoii Drves A
U SRS Al
[ WACDN
- Vi D
W cecr
Il cres r=

- 11785_00

Comnections. | §0 communicadl | VPN

.
[
T

wjeay sapun |

T

[ wman O

6. Click the blue text “Not assigned” to assign |0 controller.

P
l

B & Gooniine ¥ Goottine | fp I8 I 3¢ ]

vacon-example-project * Devices & networks

;% Newwork §¥ Connections |HMi connect =] B BEH @= =3 ; N

PLC 1 opte9 O
CRU317-2P... OPTES
Not assinned

select 10 controller
PLC_1.PROFINET interface_1 [:?

11835_00

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

sp
¥ B & coonline ¥ cooliline ﬁ?m[' o

E Topology view |

PLC 1 opted
CPU 37-2P... M

L 73

11786_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 option board.

B Qo omntee O cooiion Jp B

valteh-example-project ¢ Devioes & networks

| Topology view ||1 pietwnek view | IT Device view || €

% tertecnt [ Cormections -| B B R ] e barairic Crerriew | tonnections i WO L unla v
B0 system: PLC 1 FROFINET BO-System (1003  © Wi Drece Type Addrnis o e b ]
r - = STH0ONTI00OM sSen 1 5THOOETI00M stasien [
» AC U172 PR E

ELPE 3‘1?-1 P E%‘T'[% m = G50 s _1 G50 dival
=] Vel | b oped oriEs
' | §

W

1 ] -

1
4 PLC_1PROFINET 10~ [ |
i
|
1
1
u ]
I 1 3 100 =] y [ 1] 1 ]!
> : ————————saa ™= = ™ i

| 4 Properthes ['L-nlu ur'u!. MHognoates |
General | B0 lags | Syrlem oorsiants | Texts
* Geneal Subnat: | PVE | =T

Ca ieay irfoesmarien
= PROFET irdecdace [0

Gereal " 1 ]
Itwite! sSdowine
e s ) Lie @ prosoccl

:I-il;"\"i".‘.'L fl-i e o
hpribfaabon B Mt s
q e . DO plarys e FEOFRET devitr narme. T dee e Aaime cored pareds 2 the
L e — e ol e module 550 tIN be edtnd in The module prepertics urder
" raripl

For mmoedibed math g e PO T theg reab | bnreold 086, 8 % of thee g
' imavisce hp i own PROSHILT de
* angrmg o P mrodidg arars ol o

e The name of the woeriscs can
0 'llh'ﬂtrllll!“‘l;l.lﬂﬂnti b wdiird i she pecnen “Caranl of the rmerae pinpamen
]
FROFINET §7-BE. §T40, 5715800 FC
B sddepn s g nd miime gy iR
PROFINET dev i fidiTed lmm' Sk ool phel PRCFEET dwit
L

I
DCirwed fumbdr: | i

11787_00

9. Double-click on the OPTE? to open the device view.

vacon-example-project * Devices & networks

rf Hetwork ﬁ Connections | HMI connectior " E :E am @lt =2
B 10 system: PLC_1.PROFINET 10-System (100) *

PLC 1 opted
CPU 317-2 P... OPTEZ

PLC_1

“[PLC_1.PROFINET IO-... *

11788_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.

7 =
|5'" Topology view gy Network view 3'[[‘.' Device view || Options 1|
i | | Device overview | -}
= W Module Rack siot |laddre | ¥ |Catalog g
= . e
* opted 0 0 8186* ||cpudii2 iy | it | E
b Inerface 0 X1 8185° |E Fiiter g
i;-].[’.r}..lﬁ;-liﬂ 0 1 - [ Head module 2
By OFTES
L ~ [ Module m
I b .l BYPASS o
! = @l FROFIDRIVE =
W »
Wsti+1pP0 =
MsTi+12pD -
WsTi+16PD ==
| MsTi+2r v
<] - E E's" +2P0 &
. m— _ ST1+4FD E
|'d properties  |*Uinfo 1] % Diagnostics | MsTi:5m0
MsT1+6PD L1
= MsTi-7FD =
3|  oEEmEm :
=
L
11789_00

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

T4 Siemens - C:lexample-projectswacon-example-projectwacon-example-project

Project Edit View Insert | Online |Options Tools Window Help

i (% B seveproject S X & Goonline Cri<K
|°§ Extended go onling...

Devices E simulation ’

HOQ
. [ﬂ Download to device : Ctri+l
¥ _] vacon-example-project Extem:led download to de-.rin:e...
ﬁ'm:ldnewdeuice Do d reset PLC :

ﬁ Dewces E: net'ﬂl:lrks Du:u.-.nlcrad user program fo h.-'lemu:ur}r Card
o _[. PLC_1 [CPI.I31}'-2 I
3 ,.l Common data =

» &) Documentation setti Bl Upload fr
b [@ Languages & resour Upload dmrute as new mtncn {ha rdware and software)...

» [l Oriine access Backup from online device

b [ Card ReaderlUSE memg  HMI Device maintenance b
fr Accessible devices... Curlsl

A start CPU Ctrl+Shift+E

| [f® stop CPU Ctri+Shift+Q

%l Online & diagnostics CirlsD

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 ~]®
@
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
£ 1 % |
Fmesh |
11768_00

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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14. Click Load to load the program to the PLC.
(foadprevievs— . 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 option
board.

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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14. 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. Use Device Integration manager to import the OPTE9 Dual Port Ethernet option board's EDD file.

'Ei Dewice Inbegration Manager 3 = Dlﬁl
| Fie | View Catabg 7 SIMATIC PDM V9.0 Frocess Devica Mansger
q‘E_[}:::ad device descrptions from source drectory...  Coh0 |

= ad dewice descrptions from compressed source... f
Lst of megrated device desanptons

Lat of used deviee deserptions F =] x

Save device st Cerl45 | _ New version | Integrated version
Prnt device kst Crr+ P
Defete device List

Close Crk+ X

=

W N

11730_uk

2. Select the folder that contains the correct EDD file for your AC drive and application.

3. Click the "Integration” button. Now, you can see a green check mark for the OPTE9 Dual Port
Ethernet EDD file.

@& Dovioe Integeation Mamnsger =l
Fi= Vs Caimog F SIMATH: PTIM V8.0 Fn e Cerrsm Plaanpn
seflsxiacs aB700E
S ek R O TES ARPR T =l
F_'li -IH‘ l'_illl -lh l'..r_'l.] Ill;ﬂ;
e HmA. MHre® 1 A Mrssotmrinesy | Crovempmmis Typm Lhams witsa [
A W TR
= [#1 0 Fisnfpudery delertuie i
= la OeDiba
o » B OPTES + splf0E | (DFTESD * aphfld Osl1ba PROFINET FRECHIENG
1] l -
Frpsieg preceis 8 Cerenated. lead m Seace | Read im Brares: O
11731 uk

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




VACON @ 222 APPENDIX 4 - EXAMPLE WITH SIEMENS SIMATIC PDM

4. Insert the OPTE9 device into the network by selecting “Insert New Object” -> "Object”.

FSTMATIC POM staied abone - [VaronEd (Prooess Devioe Metwork View) — CiiProgran e ol x|

) Fle Edt Jsert Window View Options el =1 %
Dok 4 !Bl G rerie -7 | wB0w
[= 89 vacomEd
= B ratwnrks
B FLTI882
',l'm_ mm O+ AR+
Copy Qe
Deiete D
mm
SIMATIC PDM "
Rename F2
mﬁ'm_ AR+ BELET

Inserits Object at the cursor postion, 4
11732 _uk

5. Enter the correct IP address for the OPTE9 Dual Port Ethernet option board. Currently used IP
address can be seen from the monitor values. See Chapter 6.1.2 "Option board monitoring values”.
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6. Now it is possible to load or restore parameters from/to AC drive.
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EDT
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11734 uk
7. Parameters can be accessed by selecting "Open Object”.
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8. Values can be monitored real time by selecting “Device” -> "Online".
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15. APPENDIX 5 - FIELDBUS PARAMETRISATION

The following chapter describes briefly how to parametrise the AC drive in order for the motor to be
controllable via fieldbus. These instructions are written for basic applications. For more
information, 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 reference
to be controlled via fieldbus.

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

15.1 FIELDBUS CONTROL AND BASIC REFERENCE SELECTION

The following tables list some of the parameters related to fieldbus control in case of VACON®
applications for the VACON® 100 family, VACON® 20 / 20X and VACON® NXP. See the application
specific manuals for more detailed information.

Parameters can be read and written by using the drive panel, PC Tools or fieldbus protocol. The
table below contains links to chapters where the ID value reading is described.

Table 205. Links to ID value descriptions

Protocol Chapter
Modbus See Chapter "7.3.2.5.1. VACON® application IDs"
See Chapter "7.3.2.5.4. ID map”
Profinet |10 See Chapter 8.4.7 "Drive parameter access using application ID”
EtherNet/IP See Chapter 9.2.2.1 "Vendor Parameters Object, Class 0xAQ"

Table 206. Parametrization for VACON® 100 [standard application]

Parameter name ID Value Default Panel Tree
0 = Frequency
Control mode 600 1 =Speed 0 P3.1.21
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 3 P3.3.1.10
Controlling fieldbus 2539 |- 1 P5.13.1

Table 207. Parametrization for VACON® 20 (standard application)

Parameter name ID Value Default Panel Tree
Motor control mode 600 ? : g;ee(lL:jency 0 P18
Rem. Cozterl‘_)l place 1 172 |1 = Fieldbus CTRL 0 P2.1

Local / remote 211 0 = Remote 0 P25

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




VACON ® 226 APPENDIX 5 - FIELDBUS PARAMETRISATION

Table 207. Parametrization for VACON® 20 (standard application]

Parameter name ID Value Default Panel Tree

Rem. Control place 1

117 |3 =Fieldbus 7 P3.3
freq. ref. sel.

Table 208. Parametrization for VACON® 20X (standard application]

Parameter name 1D Value Default Panel Tree
Motor control mode 600 ? : g;:l%ency 0 P 8.1
Control place selection 125 2 = Fieldbus 0 P1.11
Local / remote 211 0 = Remote 0 P3.2.2
Frequency ref. sel. 1819 |5 =Fieldbus 5-7 P1.12

Table 209. Parametrization for VACON® NXP [multipurpose application]

Parameter name ID Value Default Panel Tree
0 = Frequency
Motor control mode 600 1 =Speed 0 P2.6.1
2 =Torque
Control place selection 125 |3 =Fieldbus 1 P 3.1
Fieldbus Ctrl Ref. 122 |9 =Fieldbus 3 P2.1.13
15.2 CONTROLLING FIELDBUS PARAMETER

Use the "Controlling Fieldbus”-parameter to select the instance from which the process data is sent
to the drive application. By default the setting is in "Automatic” and the functionality (when receiving
process data from multiple sources) is application dependent.

For example, if the option board has been installed to slot E and it is used with PROFINET to control
the drive, user can select "Slot E" as value for this parameter. Now only the process data from the
option board in slot E is forwarded to the application. All other fieldbusses will still receive process
data out. With this setting it is possible to prevent that the monitoring fieldbusses accidentally write
process data in.

Table 210.

Value name Value Description

Automatic 1 Process data from all sources is forwarwed to application

Only process data from slot D is forward to application.

Slot D 2 Value is visible only, if option board is installed to slot D.

Only process data from slot E is forward to application.
Value is visible only, if option board is installed to slot E.

4 Only process data from VACON® 100 family internal RS 485
protocol is forwared to application

Slot E 3

RS485

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




APPENDIX 5 - FIELDBUS PARAMETRISATION VACON ® 227

Table 210.

Value name Value Description

PROFINET 10 5 Only process dat.a from VACON® 10'0 fa.mily internal PROFI-
NET IO protocol is forwared to application

EtherNet/IP 6 Only process da’Fa from VACON® 1(_)0 fe_lmily internal Ether-
Net/IP protocol is forwared to application

Modbus TCP/ 7 Only process data from VACON® 100 family internal Modbus

UDP TCP/UDP protocol is forwared to application
Bacnet |P 8 Only process data from VACON® ‘I_OO family internal Bacnet
IP protocol is forwared to application
15.3 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 family and VACON® NXP application, 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
Selection" to ProcessDataln1 (9). This can be done with:

- PC-tool or panel (VACON® 100 family: P 3.3.2.1, VACON® NXP: P 2.10.4) / ID 641
- Vendor Parameter Object

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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16. APPENDIX ¢ - 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.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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17. APPENDIX 7 - FIELDBUS OPTION BOARD
COMMUNICATION

The different communication modes can be enabled for fieldbus option board for different features.
There are different modes available for different setups:

Normal mode, for most commonly used setups. 8 process data items.
Normal extended mode, for setups that require 16 process data items.
Fast mode, with low latency process data. 16 process data items.

Fast safety mode, with safety "black channel”. 16 process data items.
Fast PROFIBUS mode, for backward compatibility. 8 process data items.

NOTE! The OPTE9? Dual Port Ethernet does not support the following modes: Fast Safety mode and
Fast PROBIBUS mode.

The fast communication modes can be enabled to get minimum communication delay between
fieldbus and application.

17.1 REQUIREMENTS FOR COMMUNICATION MODES

The following tables describe the required components for different communication modes:

Table 211. Requirements for different fieldbus communication modes

Fast / Normal Extended Fast Safe Fast PROFIBUS

NXP (SN 761 or
later]

Control Board |NXP (SN 761 or later]) NXP (SN 561 or later)

System Interface V110 or later
Any* Advanced V085 or later
Marine V107 or later

Multipurpose V236 (Normal

Applications Extended Mode]) or later

OPTE3-E5, V004 or later | OF TE3-ES, V006 or

later OPTC3_10502V014.vcn
OPTEA, V0O1 or OPTC3-5_FW0232V001.vcx or
Fieldbus Option OPTE9, VOO7 or later later later -
OPTEA, V0OO1 or later
OPTEC, V003 or later OPTEC, V001 or later

* If safety option is configured to use a safety fieldbus, the Fast Safe mode is automatically enabled regardless of used
application. However, the availability of 16 process items is limited by the application in use. Also, the process data appli-
cation cycle is normally set to 10 ms, instead of 1 ms for fast application.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Supported system software version depends on NXP hardware version. Hardware version can be
determined reading the serial number:

Table 212. Requirement for NXP system software version

Mode Support NXP (SN 761) NXP (SN 561)
Fast & Software V196 or later Not ted
ot supporte
Normal Extended Option slot Dand E PP
Software To be released*
Fast Safe _ Not supported
Option slot D
Software V179 or later V171 or later

Fast PROFIBUS

Option slot E DorkE

* PROFIsafe over PROFIBUS supported by NXPSAFEV007 or later, limited availability
* PROFIsafe over PROFINET supported by NXPSAFEV008 or later, limited availability

17.2 FIEDLBUS COMMUNICATION MODE FEATURES AND LIMITATIONS

Fast mode:

* 1 ms process data interval

e Available in VACON® NXP slots D and E

- Possible to run both slots simultaneously

- Have similar process data latency in both slots

e Service data latency is also reduced

- Running multiple service data queries at high interval can cause high CPU load in VACON®
NXP AC drive.

16 process data items:

* 16 process data items always require support from application

e Available in both Fast mode and Normal Extended mode

e |f no support is available the process data out shall always be "0°, while incoming process
data items 9-16 are discarded

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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17.3 NORMAL FIELDBUS COMMUNICATION

The normal fieldbus communication between option board and the AC drive application is visible in
Figure 52. In normal communication both process data and service data are transferred in
succession at 5 ms interval.

Communication delay for process data can be calculated by summing all delays together:
+2-t t

t= tIOdatacycIe+ tupdatei nterval communi cationdelay + applicationcycle

Example: With fieldbus cycle time of 4 ms and application cycle of 10 ms, the delay is:

t = 4ms+10ms+ (2 - 5)ms+ 10ms= 34ms

NOTE: This value does not include delays of the fieldbus master, jitter in the process data cycle of
the communication protocol or resending due to electronic interference.

o o
| § OCO
: Process
10 Data |/ [[[ Update i Data
; High interval : Application
CyCI Ic Priority| [] task
X ms 10ms SPI ™ SPI 1-50ms
Software 5ms L | 5ms L[{omsh Sgrvtice
. ata
Acyclic Prlfg‘r';lty f 1 “ Apptlicaktion
- as
Parameters, H_H ' 50-500ms
etc. L A o
Option Board Drive Control Board
11722 uk

Figure 52. Normal fieldbus communication

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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17.4 FAST FIELDBUS COMMUNICATION

The fast mode decreases the communication delay between the PLC and the AC drive application
significantly by using two communication channels separately for process and service data. The
process data interval is set to 1 ms, while other data is sent acyclically. When the fast mode is
activated, the application can be synchronized to run with the communication cycle. The Fast
communication mode is visible in Figure 53. This mode also includes the ability to transfer 16
process data items.

The communication delay for process data in fast communication mode is (when application task is
synchronized with communication):

t = t0data cycle * ZLupdate interval * tapplication cycle

Example: With fieldbus cycle time of 1 ms an application cycle of 1 ms the delay is::
t=ITms+1+1Tms=3ms

NOTE: This value does not include delays of the fieldbus master, jitter in the process data cycle of
the communication protocol or resending due to electronic interference.

i O (@]
- o : ¢}
Process
10 Data | D[ : Data
; High Application
Cyclic Priority SPI : SPI task
X ms ims ! 1ms 1-50ms
Software ‘ ! Service
. Dat:
Acyclic| | Low UART Appliacaiion
Priority] ‘\ [ \H_\H\ Ll Acyclic ook
Parameters, I 50-500ms
etc. R o
Option Board Drive Control Board
11723 uk
Figure 53. Fast fieldbus communication
17.5 FAST SAFETY FIELDBUS COMMUNICATION

The fast safety mode uses the same communication methods as in "Fast mode” (Figure 53], but also
transfers safety "black channel” data used by the safety fieldbus.

NOTE! This mode is automatically enabled, if an extended safety option board is connected to slot D
and the safety fieldbus is activated and cannot be set by the user. This mode is also automatically
turned off when the safety option board is removed.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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17.6 FasT PROFIBUS FIELDBUS COMMUNICATION

NOTE! This mode is not recommended for new installations.

There is also a second type of fast communication mode, the Fast PROFIBUS mode originally meant
for the OPTC3/C5 PROFIBUS board. This mode can be seen in Figure 54. This mode can achieve
same latencies for process data as the fast mode introduced in Chapter 12.4. However, this mode
imposes the following limitations:

e No service data is available
e Option board can be run only in Bypass mode.

_ .
U] U] U] L Pg)é:teass

: Application
! task
IO Data | "‘ oo
) : o
C)I(yrcr:lsc Software — o SPI g SPI Data
r 1ms ' 1ms "/","': Application
i Ll task
L 1] . . Only 50-500ms
N +in startup!
Option Board Drive Control Board
11724 _uk
Figure 54. Fast PROFIBUS communication
17.7 NORMAL EXTENDED MODE

The normal extended mode uses the same communication method that is used in “Fast mode”, but
reduces the communication cycle to 5ms. Therefore, the communication delay is still faster than in
“Normal mode”.

This mode can be used in applications where 16 process data items are required but the lowest
possible communication delay is not needed or the increased CPU load of Fast mode to VACON®
NXP AC drives is problematic.

NOTE: This mode is automatically enabled in VACON® Applications supporting 16 process data
items.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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18. APPENDIX 8 - PARAMETERS FOR APPLICATION
DEVELOPERS

This appendix gives information for the application developers and system integrators on the
VACON® NXP system software variables used to activate and control different fieldbus
communication modes and features.

NOTE! Changing of mode while running the motor is not supported because of security reasons.

Table 213. System software variables for selecting communication modes

Parameter Value Default

FBModeSlotD_fwu8 0 = Normal mode 0
1 = Fast safety mode*
2 = Fast mode

FBMOdESlOtE_fWU8 3 = Fast PROFIBUS mode** 0
4 = Normal extended mode

* Fast safety mode is automatically enabled/disabled by system software. Cannot be set by user. Thismodeis
not supported in OPTEY Dual Port Ethernet.
** Fast PROFIBUS mode is not supported in OPTESQ Dual Port Ethernet.

FBModeSlotX_fwu8 variables are used to select the active fieldbus option board communication
mode. If no fieldbus option board is connected to the related slot, the selection of the FBModeSlot
parameter is set to 0 = Normal mode.

Table 214. System software variables for monitoring supported communication modes

Parameter Value Default

0x00 = Not yet updated. Read again later
FBModeSlotDSupModes_fwu1é6 |0x01 = Fieldbus communication not supported 0
0x02 = Normal mode supported
0x04 = Fast safety mode supported
0x08 = Fast mode supported
FBModeSlotESupModes_fwulé | gy10 = Fast PROFIBUS mode supported 0
0x20 = Normal extended mode supported

FBModeSlotXSupModes_fwu16 variables can be used to determine the different supported modes
of the fieldbus option boards. All features are set as bit fields as multiple modes can be supported.

Value '0" is returned while the feature set of the option board is not yet retrieved. Value should be
asked again. Any option board not supporting fieldbus communication shall return value "1".

Example 1: OPTE3-E5_FW0083V006 PROFIBUS board returns value: 0x0E, indicating support for
Normal, Fast and Fast safety modes.

Example 2: OPTE9_FW0196V006 Dual Port Ethernet board returns value: 0x0A, indicating support
for Normal and Fast modes.

Table 215. System software variables for selecting the input process data slot

Parameter Value Default
0 = All slots
4 =Slot D only
FBControlSlotSelector_fwu8 5 =Slot E only 0
6 = Fast PROFIBUS D slot*
7 = Fast PROFIBUS E slot*

* Fast PROFIBUS mode is not supported in OPTE9 Dual Port Ethernet.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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FBControlSlotSelector_fwu8 variable is used to select the controlling fieldbus option board slot.
When selected (other than '0'), process data is accepted only from the selected slot and all other
process data is discarded. Process data out is still updated normally to all slots.

This selector can be used to support redundant fieldbus connection. In fieldbus redundancy mode
two fieldbus option boards are installed to VACON® NXP option board slots D and E. Application
selects with FBControlSlotSelector_fwu8 variable which fieldbus option board can deliver process
data from fieldbus master to the application.

Default value for FBControlSlotSelector_fwu8is ‘0 which means that process data is accepted from
both fieldbus option boards.

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