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1 Introduction

1.1 About this manual

This manual briefly explains the use and parameterization of the Add On Instructions which are intended
for the integration of electronic drive technology products from NORD GmbH & Co. KG into Logix
Designer®/Studio 5000®®/RS Logix 5000®. It is intended for qualified personnel who integrate and
commission these products in a corresponding control system (Section 2.2 "Selection and qualification
of personnel"). The information in this manual assumes that the qualified personnel who are entrusted
with this work are familiar with the technology of the relevant field bus system and programmable logic
controllers (PLC).

For more detailed description of the inverter parameters, please refer to the manual for the relevant
frequency inverter. If it is necessary to state parameters to describe parameterization, the parameters
stated here are in the issue status of JAN 2021.

This manual assumes that:

+ The qualified personnel have commissioned and parameterized the frequency inverter for Ethernet
communication. If this has not been completed, please refer to the relevant frequency inverter
manual for commissioning and parameterization of the frequency inverter.

» The qualified personnel have commissioned and parameterized the Ethernet interface module with
Ethernet specific settings. If this has not been completed, please refer to the relevant Ethernet
module manual, the EtherNet/IP® fieldbus manual, or the supplementary Ethernet fieldbus manual
for SK 550P for commissioning and parameterization of the Ethernet interface module.

m Information Discontinued modules

All AOI‘s working with the SK CU4-ETH and SK TU4-ETH modules will also work with the discontinued
SK CU4-EIP and SK TU4-EIP modules .

1.2 Other applicable documents

This manual is only valid in combination with the operating instructions for the frequency inverter, which
is used and if necessary, the relevant special documentation for specific special functions or bus
systems.

This documentation can be found under www.nord.com.

8 BU 0970 en-US-3123
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2 Safety

2.1 Intended use

The Add On Instructions from Nord Gear are modules for integrating Nord drive electronics in
LogixDesigner®/Studio 5000®/RSLogix 5000®. They have been designed and configured for use with
frequency inverters from the series NORDAC BASE (SK 180E) NORDAC FLEX (SK 200E ... SK 235E),
NORDAC PRO (SK 500E ... SK 545E, SK 500P ... SK 550P), NORDAC LINK (SK 250E ... SK 280E)
from Getriebebau NORD GmbH & Co. KG.

2.2 Selection and qualification of personnel

The standard modules, bus interface and frequency inverters may only be installed and started up by
qualified personnel. These people must possess the necessary knowledge about the frequency inverter,
the technology of the field bus system, as well as configuration software and the controller (bus master)
which are used.

In addition, the qualified personnel must also be familiar with the installation, commissioning and
operation of the bus interfaces and the frequency inverters as well as all the accident prevention
regulations, guidelines and laws which apply at the place of use.

2.21 Qualified personnel

Qualified personnel include persons who, due to their specialist training and experience, have sufficient
knowledge in a specialized area and are familiar with the relevant occupational safety and accident
prevention regulations as well as the generally recognized technical rules.

These persons must be authorized to carry out the necessary work by the operator of the system.

2.2.2 Qualified electrician

An electrician is a person who, because of their technical training and experience, has sufficient
knowledge with regard to

» Switching on, switching off, isolating, earthing and marking power circuits and devices
» Proper maintenance and use of protective devices in accordance with defined safety standards
» Emergency treatment of injured persons

2.3 Safety information

Only use Add On Instructions (AOI's) from the NORD DRIVESYSTEMS Group for their intended
purpose (Section 2.1 "Intended use").

To ensure safe operation observe all instructions in this manual, and in particular the warning information
in the other applicable documents for the electronics drive technology which is used.

Work on and with electronic drive technology devices, e.g. bus interfaces and frequency inverters, must
only be carried out by qualified personnel (Section 2.2 "Selection and qualification of personnel").

2.4 Exclusion of liability

This technical documentation is for users who wish to use the Add On Instructions from Getriebebau
NORD GmbH & Co. KG. It is solely for information purposes and is only intended for qualified and
adequately trained specialist personnel (Section 2.2 "Selection and qualification of personnel"). The
information is intended as a guide and was compiled and produced in good faith. No claim is made with
regards to the completeness of this documentation for the listing of directives and standards. The
technical and schematic diagrams do not constitute binding solutions or application suggestions for the
application. The illustrated application examples only relate to modules from Getriebebau NORD GmbH

BU 0970 en-US-3123 9



Co

RSLogix 5000® / Studio 5000® Add-On Instructions — Supplemental manual for frequency inverters DRIVESYSTEMS

and Co. KG. It is the sole responsibility of the user to check and comply with all the laws, directives and
standards which are relevant for the application, design, manufacture and operation of the products.
Users act independently at their own responsibility. Getriebebau NORD GmbH & Co. KG accepts no
liability or warranties for solutions which are planned by the user.

10 BU 0970 en-US-3123
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3 Process modules

Process modules (Add On Instructions) are only used to control and monitor a frequency inverter and
no parameters can be changed. Parameters can be accessed using other modules (Section 4
"Parameter modules™)

Each respective Ethernet-IP device family (SK TU3-EIP, SK TU4-ETH/SK CU4-ETH, or SK XU5-EIP)
has its own AOI process modules. Ensure the AOI process module in use matches the NORD hardware
in the field.

The procedure to add a SK TU3-EIP, SK TU4-ETH/SK CU4-ETH, or SK XUS5-EIP is identical in
RSLOGIX 5000®/Studio 5000®, except for the process data size settings discussed in the Hardware
Configuration section of each process module. The following will be the first steps to adding any NORD
Ethernet-IP device.

1. Install the proper .eds files for the SK TU3-EIP, SK TU4-ETH/SK CU4-ETH, or SK XU5-EIP devices.
These .eds files can be found on the NORD.com website.

2. Add the device to the project in the Select Module Type window. In this example, the SK TU3-EIP
device is selected.

=23 1/0 Coenfiguration
- 1769 Bus
¢ L [f[0] 1769-L30ER AQI_TU3_Positioning
- B [111768-1Q16/A PLCInputs
i B [2]1769-0B16/B PLCOutputs

oy

! 18 New Module.., |
) —heModle:
i i U Discover Modules...
s Paste Ctrl+V
R Siza
< Properties Alt+Enter
T= Controller Org )
Print L4

leady

Figure 1: General Process Module Hardware Configuration Step 2A

Select Module Type

Catalog Module Discovery Favorites

| (L} Clesr Filters Show Filters ¥

Cgtalog Nupy
TUI-EIP

=ndo) atecon
NORD Hectroni Communications Al 3|

=scrntion
TUIEIP

< >

1 of 532 Module Types Found \ ‘\ Add to Favorites

Figure 2: General Process Module Hardware Configuration Step 2B
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3. Assign a name and an IP Address to the device in the project.

- General® General
. Connection
i Modue Info s TUZEIP TUER
i Intemet Protocol
i-- Port Corfiguration Wendor: NORD Electronic DRIVESYSTEMS GmbH
- Netwark Parent: Local
Name ISKﬁSXXE Ethemet Address
T | ® Private Network 192.168.1.| 98)=
v [
) Host Name:
Module Definition
Revision: 1.003
Blectronic Keying: Compatible Module
Connections <none= Q
Status: Creating oK Cancel Help

Figure 3: General Process Module Hardware Configuration Step 3

4. Under Module Definition>Change>Connections> Select “Exclusive Owner”.

8 Module Definition

Revision: 1 v :
Electronic Keying: Compatible Module ~
Connections:

X

Remote Data Size Tag Suffix
Exclusive Owner |
1STen on
Input Onhy
Cancel Helo

Figure 4: General Process Module Hardware Configuration Step 4

5. Next steps will define the process data size and will be discussed in the Hardware Configuration

specific to each module and device.

Modules discussed in the next sections are specific to each NORD Ethernet-IP device and include:

TU3-EIP

* Process_TU3VFDControl_Instance100_101
» Process_TU3VFDControl_Instance102_103

TU4-ETH/CU4-ETH

- NORD_VFDcontrol_XU4_Inst100_101
- NORD_VFDcontrol_XU4_Inst110_111

12
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XU5-EIP

- NORD_VFDcontrol_PRO_Inst100_101

CUG-ETH

*+ NORD_VFDcontrol ON_Inst100_101

Follow the table below to select the correct process module for the desired setup.

(SK CUB-ETH)

Frequency Inverter No. of Fieldbus
9 y controlled Process Module Section

(Interface Module) Interface 1/O

VFDs

1 N/A "Process_TU3VFDControl_Instance100_101" | 3.1
SK 5xxE
(SK TU3-EIP)

1...8 N/A "Process_TU3VFDControl_Instance102_103" | 3.2
SK 2xxE, SK 18xE, 1 No "NORD_VFDcontrol_XU4_Inst100_101" 3.3
LINK FDS
(SK TU4-ETH/ . .
SK CU4-ETH) 1..4 Yes NORD_VFDcontrol_XU4_Inst110_111 3.4
SK 5xxP

1...8 N/A "NORD_VFDcontrol_PRO_Inst100_101" 3.5
(SK XU5-EIP) —VPcontrol_FRY_Instivi_
SK 300P 1 N/A "NORD_VFDcontrol_ON_Inst100_101" 3.6

Table B: Process Module Definition

m Information

Fieldbus Interface I/O

Fieldbus Interface I/O refers to the NORD Ethernet interface digital inputs that are available directly on
the device (only for SK TU4-ETH and SK CU4-ETH). These digital inputs and outputs are not directly
accessible by the frequency inverter. When included in the hardware configuration, they are only
transferred over the Ethernet network to the PLC master within the process data.

Device I/O availability:

+ SKTU4-ETH - 2 digital outputs and 8 digital inputs
+ SK CU4-ETH - 0 digital outputs and 2 digital inputs

For more information on the available fieldbus interface /O, please refer to the EtherNet/IP® fieldbus

manual (BU2100).

BU 0970 en-US-3123
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3.1 Process_TU3VFDControl_Instance100_101

3.1.1 Task

This Add On Instruction (AOI) is specific to the SK TU3-EIP technology unit, which is exclusively for the
SK 5xxE frequency inverter product line. It is called up in the cyclic section of the program and requires
the instances to be set to Input = 101 and Output = 100 (Section 3.1.3 "Hardware Configuration"). This
AOl is used to control only one (1) frequency inverter with

» A 16-bit setpoint (integer format)
» Control signals (e.g. enabling, error acknowledgement) (Section 3.1.4 "Parameters")

3.1.2 Use

Frequency inverter

SK 5xxE (SK TU3-EIP)

Communication Path

EtherNet/IP®

Control

ControlLogix®

CompactLogix™

3.1.3 Hardware Configuration

This section defines the type of connection and size of process data.

« Connection = Exclusive Owner

* Input Assembly Remote Data = 101

» Output Assembly Remote Data = 100
» Size =6 INT for both Input and Output Data.

Continuing with the process of adding the NORD EtherNet/IP® interface module in Section 3 "Process

modules":

6. Complete setting up the module definition.

i m

¥ Revision: 1 ~ =
El
¢ Blectronic Keying: Compatible Module ﬁ
¢ Connections:
Name ize Tag Suffic
Input: Input_ 101 [} TU3EIP:1
Exclusive Owner INT 1
Outputll |Output_ 100 [} [Q TU3EIP:01

= Q

0K I Cancel

(=)

Help

Figure 5: Process_TU3VFDControl_Instance100_101 Hardware Configuration Step 6
7. Click Apply, then OK to finalize definition.

14
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3 Process modules

3.1.4 Parameters

This AOI provides detailed information about the signal statuses between the PLC and the frequency

inverter.

Control blodk for
Mord VFD T3

Process_ TUIWFDControl_Instance100_101
Contrel blodk for Mord VFD TU2 Instances 100/101Allows for contrel of...

Process TUIWFDContral_|...

Instances 100101
Allows for control
of ane (1) 5K BxxE
WFD.

SKS00E_Instance100_101_Central | ... | [ Communication_OK —

Fl_Status
FI_Control
Enable_Fwd
Enakle_Rewv
Cisable_“oltage
Emergency_Stop
Fault_Ackn
Farameter_Set

Setpoint1
Setpoint2
Setpoint2
Setpoint2_3_32
Status\Word

ActualValues
ActualValueZ
ActualValued
ActualValus2_3 232

Activate3Z2BitSetpoint
ContrelWordBit3_P420_11
ControlWerdBitS _P480_12
ControlWerd_Read Cnly

Active Parameter_Set

TU3_100_101:11
TU3_100_101:01

0e

0&

0+

0+

0+

0+

0&

0e

0 &
1640000 &
0+

0+

0+

%+
1620000 &
0e

0&

0+

0+

0+

L Ready Start >—
L WFD_Enabled >—
" Warning +—

— Fault +—

| StatusWordBit10_P481_ 87—

L StatusWordBit13_P481_107—

Figure 6: Process Module Process_TU3VFDControl_Instance100_101

3.1.4.1 Input Parameters

Parameter name Type Description

Fl_Status - Input map of the VFD’s process data (Status from VFD via ethernet
module)

F1_Control - Output map of the VFD’s process data (Control of VFD via ethernet
module)

Enable_FWD BOOL When TRUE, direction of rotation set to CW by default.

Enable_REV BOOL When TRUE, direction of rotation set to CCW.

Disable_Voltage BOOL When FALSE, output voltage is disabled; motor coasts to stop and inhibits

subsequent enable.

When TRUE, voltage is not disabled.

BU 0970 en-US-3123

15



RSLogix 5000® / Studio 5000® Add-On Instructions — Supplemental manual for frequency inverters

Co

DRIVESYSTEMS

Parameter name

Type

Description

Quick_Stop

BOOL

When FALSE, motor ramps to stop (P426 = quick stop ramp down time)
quickly.

m Information

Care must be taken to ensure appropriate braking resistors are
used to stop the motor in this time, or else the VFD will fault with
an E005 Overvoltage UD fault during the braking sequence and
coast to stop.

When TRUE, quick stop not active.

Fault_Ackn

BOOL

RISING EDGE resets faults that are no longer active on the VFD.

m Information

If a digital input has been programmed for the “ackn.fault’
function, this bit must not be permanently set to 1 via the bus
(otherwise, flank evaluation would be prevented).

Parameter_Set

SINT

Several parameters within the VFD have four parameter sets. By changing
this variable, these settings can be accessed.

Activate32BitSetpoint

BOOL

When FALSE, Setpoint2 and Setpoint3 are valid, while Setpoint2_3_32 is
invalid (applications not requiring 32-bit positioning control).

When TRUE, Setpoint2 and Setpoint3 are invalid, while Setpoint2_3 32
becomes valid. Setpoint2 and 3 are combined into a 32-bit position
setpoint for positioning applications.

ControlWordBit8_P480_11

BOOL

For additional process data control, function of bit 8 in the Control Word
can be programmed via P480[11].

ControlWordBit9_P480_12

BOOL

For additional process data control, function of bit 9 in the Control Word
can be programmed via P480[12].

Setpoint1

INT

Function of Setpoint1 can be programmed in VFD parameters via P546.

m Information

For setpoint value standardization, please refer to “Section 8.7
Standardization of setpoint/target values” in the SK 5xxE manual
(BU 0500).

Setpoint2

INT

Function of Setpoint2 can be programmed in VFD parameters via P547.

Setpoint3

INT

Function of Setpoint3 can be programmed in VFD parameters via P548.

Setpoint2_3_32

DINT

32bit version of Setpoint2 and 3. Used to set 32bits of position setpoint
data.

Table C: Input Parameters for Process_TU3VFDControl_Instance100_101 AOI
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3.1.4.2 Output Parameters

Parameter name Type Description
ControlWord_Read_Only INT Shows the control word for the drive. Changing this value in PLC does
nothing to control the drive.
StatusWord INT Shows the status word from the drive. The “Communication_OK” bit
must be high for this data to be valid.
Active_Parameter_Set SINT Displays the active parameter set.
ActualValue1 INT Function for Actual Value 1 can be programmed in VFD parameters via
P543.
m Information
For actual value standardization, please refer to “Section 8.7
Standardization of setpoint / target values” in the SK 5xxE
manual (BU 0500).
ActualValue2 INT Function for Actual Value 2 can be programmed in VFD parameters via
P544.
ActualValue3 INT Function for Actual Value 3 can be programmed in VFD parameters via
P545.
ActualValue2_3_32 DINT 32bit version of Actual Value 2 and 3. Used to read 32bits of actual
position data.
Communication_OK BOOL | When TRUE, communication over network is OK.
Ready_Start BOOL | When TRUE, VFD is in READY state.
VFDEnabled BOOL | When TRUE, VFD is in RUNNING state and there is output voltage
present.
Warning BOOL | When TRUE, a warning is present. P700[2] contains warning code.
Fault BOOL | When TRUE, an error/fault is present. P700[1] contains error code.
StatusWord_Bit10_P481_9 BOOL | Function of bit 10 in the Status Word can be programmed in P481[9] for
additional status information.
StatusWord_Bit13_P481_10 | BOOL | Function of bit 13 in the Status Word can be programmed in P481[10]

for additional status information.

Table D: Output Parameters for Process_TU3VFDControl_Instance100_101 AOI
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3.2 Process_TU3VFDControl_Instance102_103

3.21 Task

This Add On Instruction (AOI) is specific to the SK TU3-EIP technology unit, which is exclusively for the
SK 5xxE frequency inverter product line. It is called up in the cyclic section of the program and requires
the ethernet module instances to be set to Input = 103 and Output = 102 (Section 3.2.3 "Hardware
Configuration"). This AOI is used to control up to eight (8) frequency inverters connected on the NORD-
Systembus with

» A 16-bit setpoint (integer format)
» Control signals (e.g. enabling, error acknowledgement) (Section 3.2.4 "Parameters")

All SK 5xxE frequency inverters must have embedded CAN bus interfacing. Frequency inverters without
CAN bus interface are not suitable to communicating over the Systembus.

m Information Device Address/Systembus Address

For details of the device address (also known as P515 CAN bus address or Systembus address)
settings, please refer to the manual for the frequency inverter as well as the EtherNet/IP® fieldbus
manual (BU2100) for examples.

3.2.2 Use
Frequency inverter SK 5xxE (SK TU3-EIP)

Communication Path EtherNet/IP®

ControlLogix®
Control

CompactLogix™

3.2.3 Hardware Configuration
This section defines the type of connection and size of process data.

» Connection = Exclusive Owner

* Input Remote Data = 103

* Output Remote Data = 102

» Size =6 INT * Number of VFD’s being controlled per SK TU3-EIP. This number will be the same for
both Input and Output Data.
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Use the table below to select the correct data package size, FI_Status data type, and FI_Control data
type. Use each value in the corresponding steps found above each column.

No. of
Controlled VFDs

In Step 6-3 below
Change Data
Package Size to:

In Step 7-2 below
Change FI_Status Data Type to:

In Step 7-3 below
Change FI_Control Data Type to:

1 6 0342:TU3_EIP_DE5BFA94:1:0 | _0342:TU3_EIP_E8E6FFA2:0:0
2 12 _0342:TU3_EIP_D374B848:1:0 0342:TU3_EIP_1CF890D4:0:0
3 18 _0342:TU3_EIP_72EF9B2E:I:0 | _0342:TU3_EIP_BD63B3B2:0:0
4 24 0342:TU3_EIP_34C541C8:1:0 | _0342:TU3_EIP_FB496954:0:0
5 30 0342:TU3_EIP_0923086A:1:0 0342:TU3_EIP_CBAF20F6:0:0
6 36 _0342:TU3_EIP_DF7AEB77:.0 | _0342:TU3_EIP_10F6C3EB:0:0
7 42 _0342:TU3_EIP_814C97EF::0 | _0342:TU3_EIP_4ECOBF73:0:0
8 48 _0342:TU3_EIP_20D7B489:1:0 0342:TU3_EIP_EF5B9C15:0:0

Table E: Hardware Configuration Guide for Process_TU3VFDControl_Ilnstance102_103

The example module definition below shows the setup for control of eight (8) frequency inverters. Adapt
steps 6-3, 7-2, and 7-3 for the desired application needs based on the table above.

Picking up where we left off in the process of adding the NORD EtherNet/IP® interface module in Section
3 "Process modules":

6. Complete setting up the module definition. Utilize the “Data Package Size” value most appropriate
for the application from Table E above in Step 6-3 below.

T Electronic Keying:

Connections:

B " Module Definition

Revision: 1

o] [Com

Compatible Module

V

Name

Remote Data

Size I Tag Suffix

Exclusive Owner

Input. | INput_

Output_

Output:

TU3_EIP_102_103:1

TU3_EIP_102_103:01

103 || 48 |'r>—\
INT 1
6-2

102 || < ‘
V

Cancel

Help

Figure 7: Process_TU3VFDControl_Instance102_103 Hardware Configuration Step 6A
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- General General
i Connection
Mode irfo Type: TUSEIP TUEIP
Intermet Protocol
i Port Configuration Vendor: NORD Blectronic DRIVESYSTEMS GmbH
- Network Parent: Local
Mame: TU3_102_103 | Ethemet Addre:
Description:
() IP Address:
() Host Name
Module Definttion
Revision: 1.003
Electronic Keying: Compatible Module
Connections Exclusive Owner | Input_ Asse...
Q
Status: Offline

33

®) Private Network: 192.168.1. :

Cancel Apply

Figure 8: Process_TU3VFDControl_Instance102_103 Hardware Configuration Step 6B

7. Update the Add-On-Instruction’s process data “Data Type” to match Table E above corresponding
to the number of VFDs being controlled per ethernet network node. Utilize the FI_Status Data Type

name in Step 7-2 and likewise utilize the FI_Control Data Type name in Step 7-3. When done click
elsewhere in the “Parameters and Local Tags” list and then exit out.

Controller Organizer -

1 X

=53 Controller Add_ON_Instructions_Demaonstration
- Controller Tags
----- [23 Controller Fault Handler
----- [ Power-Up Handler
=25 Tasks
EI@ MainTask
Ba MainProgram
] Parameters and Local Tags

----- [*7 Unscheduled Programs / Phases
95 Motion Groups
: [ Ungrouped Axes
9@ Add-0On Instructions
543} Process TU3VFDControl Instancel02 103
arameters and Local Tags

7-1 Double Ciick on ParametD

p—

Figure 9: Process_TU3VFDControl_Instance102_103 Hardware Configuration Step 7A
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Add-0n Instruction Parameters and Local Tags - Process_TU3VFDCantrol_lnstance102_103 (=2
Scope: |F'roce55_TU3\u’FDCorrtrol_Ir v| Show: |N| Tags w || . v|
Data Cantest | 2 Process_TU3VFDControl... ja |
Name —g| ¢ | Usage Aliaz For Data Type Description A lﬁ.
ControlWaordBit8_P480_11 Input BOOL Cantrol Word Bit 8 Functi -
ControlWardBit9_P480_12 Input BOOL Cantrol Word Bit 9 Functi é
Dizable_Voltage Input BOOL LOW = Output Voltage D 3
Emergency_Stop Input BOOL LOW = Emergency Stop . ]
Enable_Fwd Input BOOL HIGH = Enable CW
Enable_Rev Input BOOL HIGH = Enable CCW
Enableln Input BOOL Enable Input - System De
EnableOut Output BOOL N Output - System
Fault Output BOOL \ 73 )-Drive Fauted
Fault_Ackn Input BOOL BPeerflr / Fault Acknowledg
[+-FI_Conrtrol InCut _0342-TU3_EIP_EF5BSC15:0:0Output Data Map of VFD
[+H-FI_Control_Size Local Size of Output Process D
[+H-FI_Status InQut 0342 TU3_EIP_20D7B489::0 (Input Data Map of VFD
[+]-FI_Status_Size Local INT - of Input Process Dat
[+H-High'Word Of 22Bit Setpoint Local DINT { 7-2
[H-Index Local INT of process data bas
[H-LowWordOf 32Bit Setpoint Local DINT
[+H-Maz=_VFD_Mumber Input SINT Maximum Number of VFD
[+|-Parameter_Set Input SINT Parameter Set 1-4, If less

Figure 10: Process_TU3VFDControl_Instance102_103 Hardware Configuration Step 7B
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3.2.4 Parameters

This AOI provides detailed information about the signal statuses between the PLC and the frequency
inverter.

Process_TUIWFDContrel_Instance102_103———
Control blodk for Mord WVFD TU2 Instances 102/103Allows for contrel of...
SKS00E_Instance102_103_Control

Process_ TUAVFDContral_|...
Fl_Status

FI_Control

WFD_Mumber

Enable_Fwd

Enable_Rev
Disable_Voltage
Emergency_Stop
Fault_Ackn
Farameter_Set
Activate22BitSetpoint
ControlWordBit8_P430_11
ControlWordBite_P480_12
Ceontrel\Werd_Read_Only
Setpointi

Setpoint2

Setpointd
Setpoint2_3_ 32
StatusWord
Active_Farameter_Set
ActuslValuet
ActuslvalusZ
Actuslvalued
ActuslValueZ_3_32

Control block for
Mord WFD TU3
Instances 102/103
Allows for control
of up to eight (&)
SHK BaxE WFDs.

— Communication_OK _—
TUZ_102_103:11
TU2_102_103:01

0+

0+ L WFD_Enabled >—

0+

0+ " Warning +—

0+

0+ — Fault +—

0+

0% | {StatusWordBit10_P481 87—

0+

D& | StatusWordBit12_P4ag1_100—

180000 +

0+

0+

0+

0+

180000 +

0+

0+

0+

0+

0+

L Ready Start >—

Figure 11: Process Module Process_TU3VFDControl_Instance102_103

3.2.4.1 Input Parameters

Parameter name Type Description

F1_Status - Input map of the VFD’s process data (Status from VFD via ethernet
module)

F1_Control - Output map of the VFD’s process data (Control of VFD via ethernet
module)

VFD_Number SINT Particular VFD selected with which the AOI instance will control. This
value depends on where the VFD is located on the Systembus network.
The first VFD on a NORD-Systembus network would have a
VFD_number of 1. If value is less than 1 or greater than what the
FI_Status and FI_Control data types allow, this value will revert to a
default of 1.

Enable_ FWD BOOL When TRUE, direction of rotation set to CW by default.

Enable_REV BOOL When TRUE, direction of rotation set to CCW.

22
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Parameter name

Type

Description

Disable_Voltage

BOOL

When FALSE, output voltage is disabled; motor coasts to stop and
inhibits subsequent enable.

When TRUE, voltage is not disabled.

Quick_Stop

BOOL

When FALSE, motor ramps to stop (P426 = quick stop time) quickly.
m Information

Care must be taken to ensure appropriate braking resistors are used
to stop the motor in this time, or else the VFD will fault with an E005
Overvoltage UD fault during the braking sequence and coast to stop.

When TRUE, quick stop not active.

Fault_Ackn

BOOL

RISING EDGE resets faults that are no longer active on the VFD.
G] Information

If a digital input has been programmed for the “ackn.fault” function,
this bit must not be permanently set to 1 via the bus (otherwise, flank
evaluation would be prevented).

Parameter_Set

SINT

Several parameters within the VFD have four parameter sets. By
changing this variable, these settings can be accessed.

Activate32BitSetpoint

BOOL

When FALSE, Setpoint2 and Setpoint3 are valid, while Setpoint2_3 32
is invalid (applications not requiring 32-bit positioning control).

When TRUE, Setpoint2 and Setpoint3 are invalid, while Setpoint2_3_32
becomes valid. Setpoint2 and 3 are combined into a 32-bit position
setpoint for positioning applications.

ControlWordBit8_P480_11

BOOL

For additional process data control, function of bit 8 in the Control Word
can be programmed via P480[11].

ControlWordBit9_P480_12

BOOL

For additional process data control, function of bit 9 in the Control Word
can be programmed via P480[12].

Setpoint1

INT

Function of Setpoint1 can be programmed in VFD parameters via P546.

[i] Information

For setpoint value standardization, please refer to “Section 8.7
Standardization of setpoint/target values” in the SK 5xxE manual
(BU 0500).

Setpoint2

INT

Function of Setpoint2 can be programmed in VFD parameters via P547.

Setpoint3

INT

Function of Setpoint3 can be programmed in VFD parameters via P548.

Setpoint2_3_32

DINT

32bit version of Setpoint2 and 3. Used to set 32bits of position setpoint
data.

Table F: Input Parameters for Process_TU3VFDControl_Instance102_103 AOI
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3.2.4.2 Output Parameters

Parameter name Type Description
ControlWord_Read_Only INT Shows the control word for the drive. Changing this value in PLC does
nothing to control the drive.
StatusWord INT Shows the status word from the drive. The “Communication_OK” bit
must be high for this data to be valid.
Active_Parameter_Set SINT Displays the active parameter set.
ActualValue1 INT Function for each actual value can be programmed in VFD parameters
P543.
m Information
For actual value standardization, please refer to “Section 8.7
Standardization of setpoint/target values” in the SK 5xxE manual (BU
0500).
ActualValue2 INT Function for each actual value can be programmed in VFD parameters
P544.
ActualValue3 INT Function for each actual value can be programmed in VFD parameters
P545.
ActualValue2_3 32 DINT 32bit version of Actual Value 2 and 3. Used to read 32bits of actual
position data.
Communication_OK BOOL When TRUE, communication over network is OK.
Ready_Start BOOL | When TRUE, VFD is in READY state.
VFDEnabled BOOL | When TRUE, VFD is in RUNNING state and there is output voltage
present.
Warning BOOL When TRUE, a warning is present. P700[2] contains warning code.
Fault BOOL | When TRUE, an error/fault is present. P700[1] contains error code.
StatusWord_Bit10_P481_9 BOOL Function of bit 10 in the Status Word can be programmed in P481[9] for
additional status information.
StatusWord_Bit13_P481_10 | BOOL Function of bit 13 in the Status Word can be programmed in P481[10]

for additional status information.

Table G: Output Parameters for Process_TU3VFDControl_Instance102_103 AOI

24

BU 0970 en-US-3123




Co

DRIVESYSTEMS 3 Process modules

3.3 NORD_VFDcontrol_XU4 Inst100_101

3.3.1 Task

This Add On Instruction (AQI) is specific to the SK CU4-ETH internal customer unit and SK TU4-ETH
external technology unit, which is exclusively for the NORDAC BASE (SK 1x0E), NORDAC FLEX (SK
2xxE), and NORDAC LINK frequency inverter product lines. It is called up in the cyclic section of the
program and requires the ethernet module instances to be set to Input = 101 and Output = 100 (Section
3.3.3 "Hardware Configuration"). This AOIl is used to control only one (1) frequency inverter with

» A 16-bit setpoint (integer format)
» Control signals (e.g. enabling, error acknowledgement) (Section 3.3.4 "Parameters")
» No access of embedded fieldbus DI or DO on SK CU4-ETH (2x DI) or SK TU4-ETH (8x DI & 2x DO)

3.3.2 Use

SK 1x0E/SK 2xxE/LINK

Frequency inverter
(SK xU4-ETH)

Communication Path EtherNet/IP®

ControlLogix®
Control

CompactLogix™

3.3.3 Hardware Configuration
This section defines the type of connection and size of process data.

* Connection = Exclusive Owner

* Input Remote Data = 101

* Output Remote Data = 100

» Size =6 INT for both Input and Output Data.

Picking up where we left off in the process of adding the NORD EtherNet/IP® interface module in Section
3 "Process modules":

6. Complete setting up the module definition.

5 Module Definition X

Revision: 1~ o

Blectronic Keying Compatible Module ~

Connections:

Name . Size Tag Suffix
input: | |Input_ 101 6 XU4_100_101:1

Exclusive Owner INT 1
Outpuf| |Output_ 100 6 XU4_100_101:01

6-1 6-2
64

Cancel Help

Figure 12: NORD_VFDcontrol_XU4_Inst100_101 Hardware Configuration Step 6
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3.3.4 Parameters

This AOI provides detailed information about the signal statuses between the PLC and the frequency

inverter.

Control Block for
NORD VFD: CU4/TU4
—NORD _VFDcontrol_XU4 Inst100 101
Control Block for NORD VFD: CU4/TU4
MORD_VFDcontrol_XU4 Ins_. MordVFD_Control

— Communication OK—

FI_Status NORD_VFD:1

FI_Control NORD_VFD:O1 — Ready Start »—
Enable Fwd O«

Enable Rev e —VFD_Enabled >—
Disable Voltage 1e

Quick_Stop 1¢ = Warning >—
Fault_Ackn Oe

Parameter Set 1« [ Fault’—
Activate32BitSetpoint e
ControWordBit8_P480_11 e —( StatusWordBit10_P481 93—
Control\WordBit9_P480_12 0«

ControlWord 2#0000_0000_0000_0000¢ | StatusWordBit13_P481 10—
Setpoint1 O«
Setpoint2 e
Setpoint3 e
Setpoint2_3_32 0«
StatusWord 2#0000_0000_0000_0000«
Active Parameter Set O«
ActualValue1 Oe
ActualValue? O«
ActualValue3 0«
ActualValue2 3 32 Oe

Figure 13: Process Module NORD_VFDcontrol_XU4_Inst100_101

3.3.4.1 Input Parameters

Parameter name Type Description

Fl_Status Input map of the VFD’s process data (Status from VFD via ethernet
module)

F1_Control Output map of the VFD’s process data (Control of VFD via ethernet
module)

Enable_FWD BOOL When TRUE, direction of rotation set to CW by default.

Enable_REV BOOL When TRUE, direction of rotation set to CCW.

Disable_Voltage BOOL When FALSE, output voltage is disabled; motor coasts to stop and inhibits
subsequent enable.
When TRUE, voltage is not disabled.
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Parameter name

Type

Description

Quick_Stop

BOOL

When FALSE, motor ramps to stop (P426 = quick stop time) quickly.
m Information

Care must be taken to ensure appropriate braking resistors are used to
stop the motor in this time, or else the VFD will fault with an E005
Overvoltage UD fault during the braking sequence and coast to stop.

When TRUE, quick stop not active.

Fault_Ackn

BOOL

RISING EDGE resets faults that are no longer active on the VFD.

m Information

If a digital input has been programmed for the “ackn.fault” function, this
bit must not be permanently set to 1 via the bus (otherwise, flank
evaluation would be prevented).

Parameter_Set

SINT

Several parameters within the VFD have four parameter sets. By changing
this variable, these settings can be accessed.

Activate32BitSetpoint

BOOL

When FALSE, Setpoint2 and Setpoint3 are valid, while Setpoint2_3 32 is
invalid (applications not requiring 32-bit positioning control).

When TRUE, Setpoint2 and Setpoint3 are invalid, while Setpoint2_3 32
becomes valid. Setpoint2 and 3 are combined into a 32-bit position
setpoint for positioning applications.

ControlWordBit8_P480_11

BOOL

For additional process data control, function of bit 8 in the Control Word
can be programmed via P480[11].

ControlWordBit9_P480_12

BOOL

For additional process data control, function of bit 9 in the Control Word
can be programmed via P480[12].

Setpoint1

INT

Function of Setpoint1 can be programmed in VFD parameters via P546[1].

m Information

For setpoint value standardization, please refer to “Section 8.9
Standardization of setpoint/target values” in the SK 1xOE manual (BU
0180) and SK 2xxE manual (BU 0200), and “Section 8.8 Standardization
of setpoint/target values” in the SK 2X0E-FDS manual (BU 0250).

Setpoint2

INT

Function of Setpoint2 can be programmed in VFD parameters via P546[2].

Setpoint3

INT

Function of Setpoint3 can be programmed in VFD parameters via P546[3].

Setpoint2_3_32

DINT

32bit version of Setpoint2 and 3. Used to set 32bits of position setpoint
data.

Table H: Input Parameters for NORD_VFDcontrol_XU4_Inst100_101 AOI
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3.3.4.2 Output Parameters

Parameter name Type Description
ControlWord_Read_Only INT Shows the control word for the drive. Changing this value in PLC does
nothing to control the drive.
StatusWord INT Shows the status word from the drive. The “Communication_OK” bit
must be high for this data to be valid.
Active_Parameter_Set SINT Displays the active parameter set.
ActualValue1 INT Function for each actual value can be programmed in VFD parameters
P543[1].
m Information
For setpoint value standardization, please refer to “Section 8.9
Standardization of setpoint/target values” in the SK 1xOE manual (BU
0180) and SK 2xxE manual (BU 0200), and “Section 8.8
Standardization of setpoint/target values” in the SK 2X0E-FDS
manual (BU 0250).
ActualValue2 INT Function for each actual value can be programmed in VFD parameters
P543[2].
ActualValue3 INT Function for each actual value can be programmed in VFD parameters
P543[3].
ActualValue2_3 32 DINT 32bit version of Actual Value 2 and 3. Used to read 32bits of actual
position data.
Communication_OK BOOL When TRUE, communication over network is OK.
Ready_Start BOOL | When TRUE, VFD is in READY state.
VFDEnabled BOOL | When TRUE, VFD is in RUNNING state and there is output voltage
present.
Warning BOOL | When TRUE, a warning is present. P700[2] contains warning code.
Fault BOOL | When TRUE, an error/fault is present. P700[1] contains error code.
StatusWord_Bit10_P481_9 BOOL | Function of bit 10 in the Status Word can be programmed in P481[9] for
additional status information.
StatusWord_Bit13_P481_10 | BOOL | Function of bit 13 in the Status Word can be programmed in P481[10]

for additional status information.

Table I: Output Parameters for NORD_VFDcontrol_XU4_Inst100_101 AOI
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3.4 NORD_VFDcontrol_XU4 Inst110_111

3.41 Task

This Add On Instruction (AQI) is specific to the SK CU4-ETH internal customer unit and SK TU4-ETH
external technology unit, which is exclusively for the NORDAC BASE (SK 1x0E), NORDAC FLEX (SK
2xxE), and NORDAC LINK frequency inverter product lines. It is called up in the cyclic section of the
program and requires the ethernet module instances to be set to Input = 111 and Output = 110 (Section
3.4.3 "Hardware configuration"). This AOI is used to control up to four (4) frequency inverters with

» A 16-bit setpoint (integer format)
» Control signals (e.g. enabling, error acknowledgement) (Section 3.4.4 "Parameters")
* Access to embedded fieldbus DI or DO on SK CU4-ETH (2x DI) or SK TU4-ETH (8x DI & 2x DO)

m Information Device Address/Systembus Address

For details of the device address (also known as P515 CAN bus address or Systembus address)
settings, please refer to the manual for the frequency inverter as well as the EtherNet/IP® fieldbus
manual (BU2100).

3.4.2 Use

SK 1x0E/SK 2xxE/LINK

Frequency inverter
(SK xU4-ETH)

Communication Path EtherNet/IP®

ControlLogix®
Control

CompactLogix™

3.4.3 Hardware configuration
This section defines the type of connection and size of process data.

» Connection = Exclusive Owner

* Input Remote Data = 111

*  Output Remote Data = 110

» Size =1+ 6 INT * Number of VFD’s being controlled per SK xU4-ETH. This number will be the same
for both Input and Output Data.
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Use the table below to select the correct data package size, FI_Status data type, and FI_Control data
type. Use each value in the corresponding steps found above each column.

No. of
Controlled VFDs

In Step 6-3 below
Change Data
Package Size to:

In Step 7-2 below
Change FI_Status Data Type to:

In Step 7-3 below
Change FI_Control Data Type to:

1 7 _0342:CU4_ETH_15072931:1:0 _0342:CU4_ETH_23BA2C07:0:0
2 13 _0342:CU4_ETH_18286BED:1:0 _0342:CU4_ETH_D7A44371:0:0
3 19 _0342:CU4_ETH_B9B3488B:I:0 _0342:CU4_ETH_763F6017:0:0
4 25 _0342:CU4_ETH_FF99926D:I:0 _0342:CU4_ETH_3015BAF1:0:0

Table J: Hardware Configuration Guide for NORD_VFDcontrol_XU4_Inst110_111

The example module definition below shows the setup for control of four (4) frequency inverters. Adapt
steps 6-3, 7-2, and 7-3 for the desired application needs based on Table J above.

Picking up where we left off in the process of adding the NORD EtherNet/IP® interface module in Section
3 "Process modules":

6. Complete setting up the module definition. Utilize the “Data Package Size” value most appropriate
for the application from Table J above in Step 6-3 below.

! L

| Revision: 1 v : +
| Blectronic Keying: Compatible Module
| Connections:
Name Remote Data Tag Suffx
input:  |Input_ XU4_110_111:11 |
Exclusive Owner 1
Qutput: |Output_ XU4_110_111:01 |
B u‘“:
1
Cancel Help

Figure 14: NORD_VFDcontrol_XU4_Inst110_111 Hardware Configuration Step 6A
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Genenal* General
Connachon
Modide Info Type CUH-ETHCLR-ETH
ledemsd Protocol
Pon Conbigueation Vandor MORD Elpctronic DRVESYSTEMS GmbH
Hatacrk Parent Ethemaet
Mame [re_110_11% Ethemet Address
! () Privabe Metworc 1572 1681 B
DescnpScn
CHIP Addreas
() Host Mame
Medule Defnibon
Rewsion 1801
Electronic Keying Compatible Module
Connactang Exclasive Owner . lnput_ C
— @ @
Status; Offine Cancel Apply Help

Figure 15: NORD_VFDcontrol_XU4_Inst110_111 Hardware Configuration Step 6B

7. Update the Add-On-Instruction’s process data “Data Type” to match Table J above corresponding to
the number of VFDs being controlled per ethernet network node. Utilize the FI_Status Data Type
name in Step 7-2 and likewise utilize the FI_Control Data Type name in Step 7-3. When done click
elsewhere in the ,Parameters and Local Tags” list and then exit out.

Contreller Organizer

> o X

i Controller Tags

----- Ea Power-Up Handler
=55 Tasks

9@ MainTask

aea MainProgram

£5] Motion Groups
L.l Ungrouped Axes
£5] Add-On Instructions

=5 Controller Add_ON_Instructions_Demonstration ~

----- (23 Controller Fault Handler

Parameters and Local Tags
i MainRoutine
----- [23 Unscheduled Programs / Phases

Parameters and Local Tags

7-1 Double Ciick on ParameteD

--F4 Logic

o [E7 Prescan
-5 Data Types

C@, User-Defined
- Strings

- L Add-On-Defined
- Predefined
- Module-Defined

Figure 16: NORD_VFDcontrol_XU4_Inst110_111 Hardware Configuration Step 7A
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Scope: (EMNORD_VFDeontol LM _lnstl’ ~ | Show |ANl Tags vl =
Dita Contee | S HORD_WFDconkol XU tnst - [B8] | & ||

[tiame =zt [Usage | sas For Duata Type Daescription ~ |

Disable_Volage ~inpun BOOL LOW = Oupt Volage Disabled

Enatlo_Fud g oot HIGH = Enabls CW

Enable_Rev Ingn BOOL HIGH = Enabis COW

inpuA - Systam Dhufined P
73 Yo Output - Systerm Definod Paramase:

i Fault gt BO0L JH= Detve Fantad

Farit_fckn input Moinr | Faut Acknowledgement on Rising Edge

| |&hcoma It _OMZCLM_ETHOISEAF100 | [Oupet Dot Map of VD

|| FiConmal Size Local Size of Ouipnst Peocuss Dita

| |=F_seas et input Data Map of VFD

| |#r s sae Lezal NN mlGize ol input Process Dt

| |#HpWecdonmmsepont 4

| + Indax Local \ 7-2 Je o process data based on VFD address

| |+ LowWerdOnaBiGepont Lesal N

| | Man_VFD_Humber input SNT i Humber of VFDs on this speciic node (14 forinstacce 118111}

| |+ Parameter_Sat Inpt SINT Paramatar Sat 14, less than 1 or hghet than 4, Set 1 88 actve

Cick_Siop Input BOOL LOW - Emrgncy Sop Actve
Feeady_Stan Etput BOOL Hi¥GH = Dirive Ready 1o Start
3 + Satpoent] Inpu |NT Seipont 1 Funcson 3etm FS46{1]
+ Sutpoint? Input [T Seqpaint 2 Funcion setin PS4E[Z]
|5 Setpoanez_3_32 input | 32 Bt Setpont 2 & 1 combined for posoning
+ Sapens Input [t Sefpoint 3 Funcion setm FS46(3)]
+ Sutpont gt [T Setpont 4 Rererved
# Saponts [inpur o _[sewomEResened v
r <« I ¥ 4

Figure 17: NORD_VFDcontrol_XU4_Inst110_111 Hardware Configuration Step 7B
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3.4.4 Parameters

This AOI provides detailed information about the signal statuses between the PLC and the frequency

inverter.

FI_Status
FI_Control
TU_DI

TU_DO
VED_Number
Enable Fwd
Enable Rev
Disable Voltage
Quick_Stop
Fault_Ackn
Parameter Set
Activate32BitSetpoint

ControlMVord
Setpoint1

Setpoint2

Setpoint3
Setpoint2_3 32
StatusWord
Active_Parameter Set
ActualValuet
ActualValue?
ActualValue3
ActualValue2 3 32

ControlWordBit8_P480_11
ControMVordBit9_P480 12
2#0000_0000_0000_0000 «

2#0000_0000_0000_0000 «

Control Block for

NORD VFD: CU4/TU4
———MNORD_VFDcontrol_XU4_Inst110_111
- Control Block for MORD VFD: CU4/TU4
NORD_VFDcontrol_XU4 Ins... NordVFD_Control |...| = Communication OK>—

NORD_VFD:11
NORD_VFD:O1 — Ready Start »>—
2#0000_0000 «
#0000 _0000¢ = VFD_Enabled 3—
1«
0« . Warning »—
0«
1¢ | Faulth—
1e
0¢ | StatusWordBit10_P481 93—
1e
0« | StatusWordBit13 P481 10—
0=
0=

0=
0«
0=
0=

0=
0«
0=
0=
0=

Figure 18: Process Module NORD_VFDcontrol_XU4_Inst110_111

3.4.4.1 Input Parameters

Parameter name Type Description
Fl_Status Input map of the VFD’s process data (Status from VFD via ethernet module)
FI_Control Output map of the VFD’s process data (Control of VFD via ethernet module)
Digital_OUT SINT Digital outputs on the SK TU4-ETH module can be modified by controlling
these bits.

Bit 0: DOUT 1 TU4-ETH only

Bit 1: DOUT 2 TU4-ETH only
VFD_Number SINT Particular VFD selected with which the AQOI instance will control. This value

depends on where the VFD is located on the Systembus network. The first
VFD on a NORD-Systembus network would have a VFD_number of 1. If
value is less than 1 or greater than what the FI_Status and FI_Control data
types allow, this value will revert to a default of 1.
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Parameter name

Type

Description

Enable_FWD

BOOL

When TRUE, direction of rotation set to CW by default.

Enable_REV

BOOL

When TRUE, direction of rotation set to CCW.

Disable_Voltage

BOOL

When FALSE, output voltage is disabled; motor coasts to stop and inhibits
subsequent enable.

When TRUE, voltage is not disabled.

Quick_Stop

BOOL

When FALSE, motor ramps to stop (P426 = quick stop time) quickly.
m Information

Care must be taken to ensure appropriate braking resistors are used to
stop the motor in this time, or else the VFD will fault with an E005
Overvoltage UD fault during the braking sequence and coast to stop.

When TRUE, quick stop not active.

Parameter_Set

SINT

Several parameters within the VFD have four parameter sets. By changing
this variable, these settings can be accessed.

Activate32BitSetpoint

BOOL

When FALSE, Setpoint2 and Setpoint3 are valid, while Setpoint2_3_32 is
invalid (applications not requiring 32-bit positioning control).

When TRUE, Setpoint2 and Setpoint3 are invalid, while Setpoint2_3 32
becomes valid. Setpoint2 and 3 are combined into a 32-bit position setpoint
for positioning applications.

ControlWordBit8_P480_11

BOOL

For additional process data control, function of bit 8 in the Control Word can
be programmed via P480[11].

ControlWordBit9_P480_12

BOOL

For additional process data control, function of bit 9 in the Control Word can
be programmed via P480[12].

Setpoint1

INT

Function of Setpoint1 can be programmed in VFD parameters via P546[1].

G] Information

For setpoint value standardization, please refer to “Section 8.9
Standardization of setpoint/target values” in the SK 1xOE manual (BU
0180) and SK 2xxE manual (BU 0200), and “Section 8.8 Standardization
of setpoint/target values” in the SK 2X0E-FDS manual (BU 0250).

Setpoint2

INT

Function of Setpoint2 can be programmed in VFD parameters via P546[2].

Setpoint3

INT

Function of Setpoint3 can be programmed in VFD parameters via P546[3].

Setpoint2_3 32

DINT

32bit version of Setpoint2 and 3. Used to set 32bits of position setpoint
data.

Table K: Input Parameters for NORD_VFDcontrol_XU4 _Inst110_111 AOI
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3.44.2 Output Parameters

Parameter name

Type

Description

Digital_IN

SINT

Status of digital inputs on the SK CU4/ TU4-ETH module.

Bit 0: DIN 1 CU4-ETH, TU4-ETH

Bit 1: DIN 2 CU4-ETH, TU4-ETH

Bit 2: DIN 3 TU4-ETH only

Bit 3: DIN 4 TU4-ETH only

Bit 4: DIN 5 TU4-ETH only

Bit 5: DIN 6 TU4-ETH only

Bit 6: DIN 7 TU4-ETH only

Bit 7: DIN 8 TU4-ETH only

ControlWord_Read_Only

INT

Shows the control word for the drive. Changing this value in PLC does
nothing to control the drive.

StatusWord

INT

Shows the status word from the drive. The “Communication_OK” bit
must be high for this data to be valid.

Active_Parameter_Set

SINT

Displays the active parameter set.

ActualValue1

INT

Function for each actual value can be programmed in VFD parameters
P543[1].

G] Information

For setpoint value standardization, please refer to “Section 8.9
Standardization of setpoint/target values” in the SK 1x0E manual (BU
0180) and SK 2xxE manual (BU 0200), and “Section 8.8
Standardization of setpoint/target values” in the SK 2XOE-FDS
manual (BU 0250).

ActualValue2

INT

Function for each actual value can be programmed in VFD parameters
P543[2].

ActualValue3

INT

Function for each actual value can be programmed in VFD parameters
P543[3].

ActualValue2_3 32

DINT

32bit version of Actual Value 2 and 3. Used to read 32bits of actual
position data.

Communication_OK

BOOL

When TRUE, communication over network is OK.

Ready_Start

BOOL

When TRUE, VFD is in READY state.

VFD_Enabled

BOOL

When TRUE, VFD is in RUNNING state and there is output voltage
present.

Warning

BOOL

When TRUE, a warning is present. P700[2] contains warning code.

Fault

BOOL

When TRUE, an error/fault is present. P700[1] contains error code.

StatusWord_Bit10_P481_9

BOOL

Function of bit 10 in the Status Word can be programmed in P481[9] for
additional status information.

StatusWord_Bit13_P481_10

BOOL

Function of bit 13 in the Status Word can be programmed in P481[10]
for additional status information.

Table L: Output Parameters for NORD_VFDcontrol_XU4_Inst110_111 AOI
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3.5 NORD_VFDcontrol PRO_Inst100_101

3.5.1 Task

This Add On Instruction (AQI) is specific to the NORDAC PRO (SK 550P) frequency inverter product
line. It is called up in the cyclic section of the program and requires the ethernet module instances to be
set to Input = 101 and Output = 100 (Section 3.5.3 "Hardware configuration"). This AOl is used to control
up to eight (8) frequency inverters with

» A 16-bit setpoint (integer format)
» Control signals (e.g. enabling, error acknowledgement) (Section 3.5.4 "Parameters")

The first frequency inverter on the NORD-Systembus must always be an SK 550P type inverter with
embedded Ethernet capabilities. (i.e. VFD_number = 1 must always be of SK 550P type). However, the
remaining frequency inverters on the Systembus can be of any family in the 5xxP inverter product lines.

m Information Device Address/Systembus Address

For details of the device address (also known as P515 CAN bus address or Systembus address)
settings, please refer to the manual for the frequency inverter as well as the EtherNet/IP® fieldbus
manual (BU 2100).

3.5.2 Use
Frequency inverter SK 550P (SK XU5-EIP embedded)
Communication Path EtherNet/IP®
ControlLogix®
Control
CompactLogix™

3.5.3 Hardware configuration
This section defines the type of connection and size of process data.

» Connection = Exclusive Owner

* Input Remote Data = 101

* Output Remote Data = 100

» Size = 6 INT * Number of VFD’s being controlled per EtherNet/IP® fieldbus network node. This
number will be the same for both Input and Output Data.
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Use the table below to select the correct data package size, FI_Status data type, and FI_Control data
type. Use each value in the corresponding steps found above each column.

No. of In Step 6-3 below | In Step 7-2 below In Step 7-3 below
Controlled VFDs | Change Data Change FI_Status Data Type to: | Change Fl_Control Data Type to:
Package Size to:

1 6 _0342:XU5_EIP_DE5BFA94:1:0 _0342:XU5_EIP_E8BE6FFA2:0:0
2 12 _0342:XU5_EIP_D374B848:1:0 _0342:XU5_EIP_1CF890D4:0:0
3 18 _0342:XU5_EIP_72EF9B2E:I:0 _0342:XU5_EIP_BD63B3B2:0:0
4 24 _0342:XU5_EIP_34C541C8:1:0 _0342:XU5_EIP_FB496954:0:0
5 30 _0342:XU5_EIP_0923086A:1:0 _0342:XU5_EIP_C6AF20F6:0:0
6 36 _0342:XU5_EIP_DF7AEB77:1:0 _0342:XU5_EIP_10F6C3EB:0:0
7 42 _0342:XU5_EIP_814C97EF:1:0 _0342:XU5_EIP_4ECOBF73:0:0
8 48 _0342:XU5_EIP_20D7B489:1:0 _0342:XU5_EIP_EF5B9C15:0:0

Table M: Hardware Configuration Guide for NORD_VFDcontrol_PRO_Inst100_101

The example module definition below shows the setup for control of one (1) frequency inverter. Adapt
steps 6-3, 7-2, and 7-3 for the desired application needs based on the table above.

Picking up where we left off in the process of adding the NORD EtherNet/IP® interface module in Section
3 "Process modules":

6. Complete setting up the module definition. Utilize the “Data Package Size” value most appropriate
for the application from Table P above in Step 6-3 below.

= |

Revision: 1 ~ 5
Electronic Keying: Compatible Module e @
Connections:
Name Remote Data Size f
Input: Input_ CP 101 6
Exclusive Owner INT
Output: | Output_ CP 100 5
QK Cancel Help

Figure 19: NORD_VFDcontrol_PRO_Inst100_101 Hardware Configuration Step 6A
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- General* General
- Connection
 Moduie Info Type: XUS-EIP SK550P_EIP
- Intemet Protocol
i+ Port Corfiguration Vendor: NORD Bectronic DRIVESYSTEMS GmbH
- Network Parent: Local
Mame: ¥U5_100_101 | Ethemet Address
Deacigicn: @ Private Network: ~ 192.168.1. £
()IP Address: |
(O Host Name:
Madule Definition
Rlevizion: 1.003
Electronic Keying: Compatible Module
Connections Exclusive Owner | Input_ CP=10...
@ @
Status: Offline OK Cancel Apply Help

Figure 20: NORD_VFDcontrol_PRO_Inst100_101 Hardware Configuration Step 6B

7. Update the Add-On-Instruction’s process data “Data Type” to match Table P above corresponding
to the number of VFDs being controlled per ethernet network node. Utilize the “FI_Status Data Type”
name in Step 7-2 and likewise utilize the “FI_Control Data Type” name in Step 7-3. When done click
elsewhere in the “Parameters and Local Tags” list and then exit out.

Controller Organizer

» 1 X

=25 Controller Add_OM_Instructions_Demenstration
| Controller Tags

----- 3 Controller Fault Handler

----- 3 Power-Up Handler

=5 Tasks

9@ MainTask

Eﬂ MainProgram

: Parameters and Local Tags
E;jMainRoutine

----- 23 Unscheduled Programs / Phases

~

9@ Meotion Groups

| Ungrouped Axes

é---ﬁAdd—On Instructions

.33 Process XUSVFDControl Instance100 101
: Parameters and Local Tags
g Logic

=451 Data Types
Cﬁ User-Defined

O Add-On-Defined
- Predefined
- Module-Defined

7-1 Double Click on ParmetD

Figure 21: NORD_VFDcontrol_PRO_Inst100_101 Hardware Configuration Step 7A
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Scope | EIMORD_VFDtontst PRO kst ~ | Show (A1 Tags w[w w
Dta Content 5 NORED VFDcontel PRO_ s - [ | ¢ ||
[Hame :!A'AIUBIF idias Fou oot Type Dhascriplicn ~
Disable_Violage [Ingat |BooL LOW = Dutpet Vishage Disabled
Erable_Fwd [input |BooL HIGH = Enable CW
Erabls_Rav [input BOOL HIGH = Enabla COW
e~ Systeem Datined Paeamater
| 7-3 Yotibe Outpus - Soywtaern Digined Paramater
| Faul | Ot BOCL Joe Faited
| Fauk_azkn Tinput I Fautt Acknowledgemant on Rising Edge
[ [5ricomsol [Inht Ouipet Data Map of VFD
+ FI_Contol_Sire [Local Sape of Quspet Process Data
+ Fl_Staters |inat input Ciata Mag of VFD
+ F|_States_Sae [Local Size of Input Process Data
¥ HighWordOfBitSetpont | Local
+ e [Local of prodead dath Based on VD sddies
# LowWondDOIBiSetpont. Local
% Max_VFD_Numbar [input Bumber of VFD's on thes speciic node {148 for instance 100/101)
| # Pammater_Sel |lnpat Pammaior Set 1-6, Fless than 1 or lghar Bae 4, 5ol 1 a5 ackve
Ousck_Saop gt LOW = Emargency Siop Actve
: Ruady_Stan | Outpnst Dive Ready o Stan
+ Swipoint] [input Setpont | Funchon sel in PEE(1)
% Seipoint? Tinput Setpont 2 Funchon 3ot in PRE(Z|
# Sepoe 12 Tt 32 B4 Satpent 2
+ Seiportd et Sepont 3 Fuscion sl in PSG[3]
| + Swipoink [input Sepoint 4 Funchon sl in PEE(] e
'\ Monitor Tags ) Edit Tags /

Figure 22: NORD_VFDcontrol_PRO_Inst100_101 Hardware Configuration Step 7B
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3.5.4 Parameters

This AOI provides detailed information about the signal statuses between the PLC and the frequency

inverter.

Fl_Status

FI_Control

VFD _Number
Enable_Fwd
Enable_Rev

Disable Voltage
Quick_Stop
Fault_Ackn
Parameter_Set
Activate32BitSetpoint

ControlWord
Setpoint1

Setpoint?

Setpoint3
Setpoint2_3 32
Setpointd

Setpointh
StatusWord
Active Parameter Set
ActualValuet
ActualValue?
ActualValue3
ActualValue2 3 32
ActualValued
ActualValueb

ControlWordBit8_P480 11
ControlWordBit9_P480 12
2#0000_0000_0000_0000 «

2#0000_0000_0000_0000 «

Control Block for

NORD SK SxxP VFD
— NORD_VFDcontrol_PRO_Inst100_101
-1 Control Block for NORD SK 5xxP VFD
NORD_VFDcontrol PRO Ins... SK550P_Control | .| — Communication OK >—

SKL50P:

SK550P-0 — Ready Start »—
1e
0¢ | VFD_Enabled —
0=
e — Warning >—
0=
e — Fault »—
1e
0 H StatusWordBit10_P481 93—
0=

0¢ | StatusWordBit13_P481_10 23—

0=
0=
0=
0=
0e
0=

0=
0=
e
0=
0=
0=
0=

Figure 23: Process Module NORD_VFDcontrol_PRO_Inst100_101

3.5.4.1 Input Parameters

Parameter name Type Description

Fl_Status - Input map of the VFD’s process data (Status from VFD via ethernet module)

FI_Control - Output map of the VFD’s process data (Control of VFD via ethernet module)

VFD_Number SINT Particular VFD selected with which the AOI instance will control. This value
depends on where the VFD is located on the Systembus network. The first
VFD on a NORD-Systembus network would have a VFD_number of 1. If
value is less than 1 or greater than what the FI_Status and FI_Control data
types allow, this value will revert to a default of 1.

Enable_ FWD BOOL | When TRUE, direction of rotation set to CW by default.

Enable_REV BOOL When TRUE, direction of rotation set to CCW.
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Parameter name

Type

Description

Disable_Voltage

BOOL

When FALSE, output voltage is disabled; motor coasts to stop and inhibits
subsequent enable.

When TRUE, voltage is not disabled.

Quick_Stop

BOOL

When FALSE, motor ramps to stop (P426 = quick stop time) quickly.
G] Information

Care must be taken to ensure appropriate braking resistors are used to
stop the motor in this time, or else the VFD will fault with an E005
Overvoltage UD fault during the braking sequence and coast to stop.

When TRUE, quick stop not active.

Fault_Ackn

BOOL

RISING EDGE resets faults that are no longer active on the VFD.

E] Information

If a digital input has been programmed for the “ackn.fault” function, this
bit must not be permanently set to 1 via the bus (otherwise, flank
evaluation would be prevented).

Parameter_Set

SINT

Several parameters within the VFD have four parameter sets. By changing
this variable, these settings can be accessed.

Activate32BitSetpoint

BOOL

When FALSE, Setpoint2 and Setpoint3 are valid, while Setpoint2_3_32 is
invalid (applications not requiring 32-bit positioning control).

When TRUE, Setpoint2 and Setpoint3 are invalid, while Setpoint2_3 32
becomes valid. Setpoint2 and 3 are combined into a 32-bit position setpoint
for positioning applications.

ControlWordBit8_P480_11

BOOL

For additional process data control, function of bit 8 in the Control Word can
be programmed via P480[11].

ControlWordBit9_P480_12

BOOL

For additional process data control, function of bit 9 in the Control Word can
be programmed via P480[12].

Setpoint1

INT

Function of Setpoint1 can be programmed in VFD parameters via P546[1].

m Information

For setpoint value standardization, please refer to “Section 8.7
Standardization of setpoint/target values” in the SK 5xxP manual (BU
0600).

Setpoint2

INT

Function of Setpoint2 can be programmed in VFD parameters via P546[2].

Setpoint3

INT

Function of Setpoint3 can be programmed in VFD parameters via P546[3].

Setpoint2_3_32

DINT

32bit version of Setpoint2 and 3. Used to set 32bits of position setpoint data.

Setpoint4

INT

Function of Setpoint4 can be programmed in VFD parameters via P546[4].

Setpoint

INT

Function of Setpoint5 can be programmed in VFD parameters via P546[5].

Table N: Input Parameters for NORD_VFDcontrol_PRO_Inst100_101 AOI
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3.5.4.2 Output Parameters

Parameter name Type Description
ControlWord_Read_Only INT Shows the control word for the drive. Changing this value in PLC does
nothing to control the drive.
StatusWord INT Shows the status word from the drive. The “Communication_OK” bit must
be high for this data to be valid.
Active_Parameter_Set SINT Displays the active parameter set.
ActualValue1 INT Function for actual value 1 can be programmed in VFD parameters
P543[1].
m Information
For actual value standardization, please refer to “Section 8.7
Standardization of setpoint/target values” in the SK 5xxP manual (BU
0600).
ActualValue2 INT Function for Actual Value 2 can be programmed in VFD parameters
P543[2].
ActualValue3 INT Function for Actual Value 3 can be programmed in VFD parameters
P543[3].
ActualValue2_3_32 DINT 32bit version of Actual Value 2 and 3. Used to read 32bits of actual position
data.
ActualValue4 INT Function for Actual Value 4 can be programmed in VFD parameters
P543[4].
ActualValue5 INT Function for Actual Value 5 can be programmed in VFD parameters
P543[5].
Communication_OK BOOL When TRUE, communication over network is OK.
Ready_Start BOOL | When TRUE, VFD is in READY state.
VFDEnabled BOOL | When TRUE, VFD is in RUNNING state and there is output voltage
present.
Warning BOOL | When TRUE, a warning is present. P700[2] contains warning code.
Fault BOOL | When TRUE, an error/fault is present. P700[1] contains error code.
StatusWord_Bit10_P481_ | BOOL Function of bit 10 in the Status Word can be programmed in P481[9] for
9 additional status information.
StatusWord_Bit13_P481_ | BOOL Function of bit 13 in the Status Word can be programmed in P481[10] for
10 additional status information.

Table O: Output Parameters for NORD_VFDcontrol_PRO_Inst100_101 AOI
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3.6 NORD_VFDcontrol ON_Inst100_101

3.6.1 Task

This Add On Instruction (AOI) is specific to the NORDAC ON (SK 300P) frequency inverter product line.
It is called up in the cyclic section of the program and requires the ethernet module instances to be set
to Input = 101 and Output = 100 (Section 3.6.3 "Hardware configuration"). This AOIl is used to control
one (1) frequency inverter with

* A 16-bit setpoint (integer format)
» Control signals (e.g. enabling, error acknowledgement) (Section 3.6.4 "Parameters")

m Information Device Address/Systembus Address

For details of the device address (also known as P515 CAN bus address or Systembus address)
settings, please refer to the manual for the frequency inverter as well as the Industrial Ethernet Bus
module manual (BU 2900).

3.6.2 Use
Frequency inverter SK 300P (SK CU6-ETH embedded)
Communication Path EtherNet/IP®
ControlLogix®
Control
CompactLogix™

3.6.3 Hardware configuration
This section defines the type of connection and size of process data.

» Connection = Exclusive Owner

* Input Remote Data = 101

* Output Remote Data = 100

» Size =6 INT. This number will be the same for both Input and Output Data.

Use the table below to select the correct data package size, FI_Status data type, and FI_Control data
type. Use each value in the corresponding steps found above each column.

No. of In Step 6-3 below | In Step 7-2 below In Step 7-3 below

Controlled VFDs | Change Data Change FI_Status Data Type to: | Change Fl_Control Data Type to:
Package Size to:

1 6 _0342:SK300P_DE5BFA94:1:0 _0342:SK300P_E8E6FFA2:0:0

Table P: Hardware Configuration Guide for NORD_VFDcontrol_ON_Inst100_101

The example module definition below shows the setup for control of one (1) frequency inverter. Adapt
steps 6-3, 7-2, and 7-3 for the desired application needs based on the table above.

Picking up where we left off in the process of adding the NORD EtherNet/IP® interface module in Section
3 "Process modules":
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6. Complete setting up the module definition. Utilize the “Data Package Size” value most appropriate
for the application from Table P above in Step 6-3 below.

1 ™% Module Definition* x '

Revision: 1 ~ 5

Electronic Keying: Compatible Module e @
Connections:

Name Remote Data Size
Input: Input_ CP 101
Exclusive Owner INT
Output: | Output_ CP 100 -]
QK Cancel Help

Figure 24: NORD_VFDcontrol_ON_Inst100_101 Hardware Configuration Step 6A

Genaral® General
Cannechan
Wadule Info Type SKI00P SKINOP_EIP
Intzenat Proloscol
Part Configuration Vandor MORD Elecronic DRVESYSTEMS GmbH
Metwari Parant Ethamat
e XUe_100_101 Ethernat Addrass
) Private Network: 1921681 | 185
Descnpton
(VIR Address
(:'Hu:tN:lmu
Medde Defrabon
Revisios 1.001
Electronic Kaying Compatible Module
Connscticns <P
Status: Creating Ok Cancal Help

Figure 25: NORD_VFDcontrol_ON_Inst100_101 Hardware Configuration Step 6B
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3.6.4 Parameters
This AOI provides detailed information about the signal statuses between the PLC and the frequency
inverter.

Control Block for
MORD SK 3P VFD

NMORD_VFDoontrol_OR_Inst100_101
— Control Block for NORD 2K 2P VED
NMORD_VFDcontrol_OM_Inst1... NordacOn_Control |...| —_Communication_OK —
Fl_Status MaordacOm:|
FI_Control MordacOm:0 — Ready Start—
Enable Fwd 0«
Enable_Rev 0+ | VFD_Enabled—
Disable_Voltage 1®
Qick_Stop 1€ Warning +—
Fault_Ackn 0«
Parameter_Set 1+ | Fault}—
Activate 3ZBitSetpoint2_3 0«
Activate 3ZBitSetpointd_5 0« {StatusWordBit10_P481_ 97—
ControlWordBita_P480_11 0e
ControlWordBita_P480_12 0« StatusWordBit13_P481_103—
CrlWrd Z#0000_0000_0000_0000 «
Setpaintt 0«
Setpoint2 0«
Setpoint3 0«
Setpointd 0«
Setpaints 0«
SetpointZ_3_3Z2bit 0e
Setpointd_5_3Z2bit 0e
StsWrd Z#0000_0000_0000_0000 «
Active_Parameter_Set 0«
Actualvalue? e
ActualvalueZ 0e
Actualvalue3 0«
Actualvalued 0«
Actualvaluehb e
ActualValue2_3_32bit 0e
Actualvalued 5_32bit 0e

Figure 26: Process Module NORD_VFDcontrol_ON_Inst100_101

3.6.4.1 Input Parameters

Parameter name Type Description
Fl_Status - Input map of the VFD’s process data (Status from VFD via ethernet module)
FI_Control - Output map of the VFD’s process data (Control of VFD via ethernet module)
Enable_ FWD BOOL | When TRUE, direction of rotation set to CW by default.
Enable_REV BOOL When TRUE, direction of rotation set to CCW.
Disable_Voltage BOOL | When FALSE, output voltage is disabled; motor coasts to stop and inhibits
subsequent enable.
When TRUE, voltage is not disabled.
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Parameter name

Type

Description

Quick_Stop

BOOL

When FALSE, motor ramps to stop (P426 = quick stop time) quickly.
m Information

Care must be taken to ensure appropriate braking resistors are used to
stop the motor in this time, or else the VFD will fault with an E005
Overvoltage UD fault during the braking sequence and coast to stop.

When TRUE, quick stop not active.

Fault_Ackn

BOOL

RISING EDGE resets faults that are no longer active on the VFD.

m Information

If a digital input has been programmed for the “ackn.fault” function, this
bit must not be permanently set to 1 via the bus (otherwise, flank
evaluation would be prevented).

Parameter_Set

SINT

Several parameters within the VFD have four parameter sets. By changing
this variable, these settings can be accessed.

Activate32BitSetpoint2_3

BOOL

When FALSE, Setpoint2 and Setpoint3 are valid, while Setpoint2_3 32 is
invalid (applications not requiring 32-bit positioning control).

When TRUE, Setpoint2 and Setpoint3 are invalid, while Setpoint2_3_32
becomes valid. Setpoint2 and 3 are combined into a 32-bit position setpoint
for positioning applications.

Activate32BitSetpoint4_5

BOOL

When FALSE, Setpoint4 and Setpoint5 are valid, while Setpoint4 5 32 is
invalid (applications not requiring 32-bit positioning control).

When TRUE, Setpoint4 and Setpoint5 are invalid, while Setpoint4_5_32
becomes valid. Setpoint4 and 5 are combined into a 32-bit position setpoint
for positioning applications.

ControlWordBit8_P480_11

BOOL

For additional process data control, function of bit 8 in the Control Word can
be programmed via P480[11].

ControlWordBit9_P480_12

BOOL

For additional process data control, function of bit 9 in the Control Word can
be programmed via P480[12].

Setpoint1

INT

Function of Setpoint1 can be programmed in VFD parameters via P546[1].

m Information

For setpoint value standardization, please refer to “Section 8.7
Standardization of setpoint/target values” in the SK 5xxP manual (BU
0600).

Setpoint2

INT

Function of Setpoint2 can be programmed in VFD parameters via P546[2].

Setpoint3

INT

Function of Setpoint3 can be programmed in VFD parameters via P546[3].

Setpoint2_3 32

DINT

32bit version of Setpoint2 and 3. Used to set 32bits of position setpoint data.

Setpoint4_5 32

DINT

32bit version of Setpoint4 and 5. Used to set 32bits of position setpoint data.

Setpoint4

INT

Function of Setpoint4 can be programmed in VFD parameters via P546[4].

Setpoint5

INT

Function of Setpoint5 can be programmed in VFD parameters via P546[5].

Table Q: Input Parameters for NORD_VFDcontrol_ON_Inst100_101 AOI
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3.6.4.2 Output Parameters

10

Parameter name Type Description
ControlWord_Read_Only INT Shows the control word for the drive. Changing this value in PLC does
nothing to control the drive.
StatusWord INT Shows the status word from the drive. The “Communication_OK” bit must
be high for this data to be valid.
Active_Parameter_Set SINT Displays the active parameter set.
ActualValue1 INT Function for actual value 1 can be programmed in VFD parameters
P543[1].
m Information
For actual value standardization, please refer to “Section 8.7
Standardization of setpoint/target values” in the SK 5xxP manual (BU
0600).
ActualValue2 INT Function for Actual Value 2 can be programmed in VFD parameters
P543[2].
ActualValue3 INT Function for Actual Value 3 can be programmed in VFD parameters
P543[3].
ActualValue2_3_32bit DINT 32bit version of Actual Value 2 and 3. Used to read 32bits of actual position
data.
ActualValue4_5_32bit DINT 32bit version of Actual Value 4 and 5. Used to read 32bits of actual position
data.
ActualValue4 INT Function for Actual Value 4 can be programmed in VFD parameters
P543[4].
ActualValueb5 INT Function for Actual Value 5 can be programmed in VFD parameters
P543[5].
Communication_OK BOOL When TRUE, communication over network is OK.
Ready_Start BOOL | When TRUE, VFD is in READY state.
VFDEnabled BOOL | When TRUE, VFD is in RUNNING state and there is output voltage
present.
Warning BOOL | When TRUE, a warning is present. P700[2] contains warning code.
Fault BOOL | When TRUE, an error/fault is present. P700[1] contains error code.
StatusWord_Bit10_P481_ | BOOL Function of bit 10 in the Status Word can be programmed in P481[9] for
9 additional status information.
StatusWord_Bit13_P481_ | BOOL Function of bit 13 in the Status Word can be programmed in P481[10] for

additional status information.

Table R: Output Parameters for NORD_VFDcontrol_ON_Inst100_101 AOI
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4 Parameter modules

The parameter modules are used to read out parameter values from the frequency inverters or to write
values into them. Access to all parameters of the bus interface and the connected frequency inverters
is via Explicit Messaging.

The parameters for the bus module and the frequency inverters connected to it are accessed by varying
the .DeviceType and .DeviceAddress variable as shown below in "Table S" and "Table T".

NORD Device Value of .DeviceType

NORDAC BASE SK 180E ... SK 190E 1

NORDAC FLEX SK 200E ... SK 235E

NORDAC LINK SK 250E ... SK 280E

NORDAC PRO SK 540E ... SK 545E

2
3
NORDAC PRO SK 500E ... SK 535E 4
5
6

NORDAC PRO SK 500P ... SK 550P

Table S: Device Type Selection for Parameter_Read_CIP and Parameter_Write_CIP

.DeviceAddress | Use
Variable SK 1x0E SK2xxE SK 5xxE SK 5xxP
0 SK CU4-ETH/ SK CU4-ETH/ SK TU3-EIP -
SK TU4-ETH SK TU4-ETH
1 SK 1x0E SK 2xxE SK 5xxE SK 550P &
SK XU5-EIP
2 SK 1x0E SK 2xxE SK 5xxE 5xxP
3 SK 1x0E SK 2xxE SK 5xxE 5xxP
4 SK 1x0E SK 2xxE SK 5xxE 5xxP
5 - -- SK 5xxE 5xxP
6 - -- SK 5xxE 5xxP
7 - -- SK 5xxE 5xxP
8 - -- SK 5xxE 5xxP

Table T: Device Address Selection for Parameter_Read_CIP and Parameter_Write_CIP

If a CU4-ETH/TU4-ETH module is being used as the communication interface, up to four (4) inverter
addresses are available in addition to the EtherNet/IP® interface.

If a TU3-EIP module is being used as the communication interface, up to eight (8) inverter addresses
are available. Having multiple 5xxE inverters on a Systembus network requires all inverters on NORD-
Systembus to have embedded CAN/CANopen on board (SK 511E and higher).

Lastly, when using the embedded ethernet interface on the SK 550P, there is no device address zero
(0) available for the EtherNet/IP® parameters. Those parameters are included in the parameter structure
of the SK 550P which the user is connected to. The first inverter in a 5xxP Systembus network receiving
commands over ethernet must be the 550P.
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4.1 Parameter_Read_CIP

41.1 Task

This Add On Instruction (AOIl) instance can be called up in continuous, periodic, or event tasks of the
program.

The AOI requires the instance block “Parameter_Read_CIP”. Access to the specific frequency inverter
is via the EtherNet/IP® module’s IP Address and frequency inverter’'s Device Address. The IP address
is explicitly specified during the hardware configuration. Specification is performed separately for each
EtherNet/IP® network node.

The function module is used to read out a parameter from a frequency inverter, taking into account the

» Device Address

» Parameter Number

» Parameter Set Number (if the parameter also depends on the parameter set)
* Index (if the parameter has a format of an index or array parameter)

m Information Parameter Formats

For details of the parameter structure, please refer to the manual for the frequency inverter.

4.1.2 Use

Frequency inverter | SK 550P, SK 5xxE, SK 2xxE, SK 1x0E, LINK

Fieldbus Protocol EtherNet/IP®

ControlLogix®
Control

CompactLogix™

4.1.3 Hardware Configuration
This section defines the message configuration and communication.

* Message Type = CIP® Generic

» Service Type = Get Attribute Single

* Service Code = e

» Instance = 0 (Will be defined by Parameter_Read_CIP instance in function block)
*+ Class=0 (Will be defined by Parameter_Read_CIP instance in function block)
» Attribute = 0 (Will be defined by Parameter Read_CIP instance in function block)
» Destination Element = “Parameter_Read_CIP”.Value

The following hardware and message configuration example follows the setup for a previously created
and defined TU3-EIP module.
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1. Define instances for “Parameter Read_CIP” and “MSGConfig” in the Parameter_Read_CIP add-on-
instruction. Note that the “MSGConfig” instance needs to be defined as the data type MESSAGE.
Then click on the configuration icon next to the MSGConfig instance.

Fead Parameter from
NORD WVFD
Parameter_Read_Cl 1-1 13
— Read Parameter from {OBRD VED
Parameter_Fead CIP Walid —
MSGConfig ReadWFD» Parameter MSG
ExecuteRead 0e HBusyr—
DeviceType 1-2 0e
Devicedddress 0e HErrory—
Parameterbumber 0e
Parameterindex 1«
Parameter=et 1
“Value e
ErroriD 16#0000_0000 «

Figure 27: Parameter_Read_CIP Hardware Configuration Step 1

2. Define the Configuration tab with the following characteristics. In Step 2-5 set the “Destination
Element” to the .Value tag of the Parameter_Read_CIP instance created in Step 1-1. Then go to the
Communication tab.

|
[ S 2-6 ,
| Configuration” | Communication] Tag @

Message Tvpe: CIF Generic w
Service || et Attribute Single w
Type:
i :
Class: EI ex .
£ (Hex) Destination |ReadFFD_Parameter v|
. Flement:
Instance: | 0 Attribute: |0 (Hex) w
Mew Tag
[v. v | Show:|an Tags
|Name ::||DataType
E ReadV'FD_Parameters.Busy BOOL
ReadVFD_Parameters.Error BOOL
ReadVFD_Parameters. Value || DINT
I E ReadVFD_Parameters.ErroriD DINT
E Setpoint_Freguency REAL
i3 Enable ) Enable Waiting 3 Start §  Setpointl_Real REAL
ﬂ -SK200E_Instance100_101_Control Process_XU4VFDControl_Instance100_101
i) Emor Code: Extended Emor Code: 8 o SK200E instanced10 111 Control Process XU4VFDCentrol Instance10 111
Emor Path: . Show controller tags
Emor Text:
QK Cancel Apphy Help

Figure 28: Parameter_Read_CIP Hardware Configuration Step 2
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. In the Communication tab, click on “Browse” to find the ethernet node with which the explicit read
instance will be accessing. The Ethernet module needs to be created and configured (Section 3
"Process modules") before it can be selected in the “Message Path Browser”. Once the correct
module is selected, press “Apply” and then “OK”. Alternatively, the IP address can be manually

entered in “Path:”.

Configuration Communication

Tag

@ Path: |TU3_100_101

s

TU3_100_101

Broadcast:

Communication Method
CIP OH+ 1ary

CIF With

aLr
Source (D

[ ]Connected

i Enable {2 Enable Waitin

3 Emor Code: Ex
Emor Path:
Error Text: N\ :

34 oK Cancel

Figure 29: Parameter_Read_CIP Hardware Configuration Step 3

B " Message Path Browser

Path: | TU3_100_101

TU3_100_1M1

EI% Ethemet

----- Bl [1]17651Q16/A PLClnputs
----- 8 [211763-0B16/B PLCOutput

BN TUIEIP TU3_100_101

----- & TUA-EIP XU4 100 101
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4.1.4 Parameters

This AOI is intended to read out values from the frequency inverter. A trigger is necessary to execute

the Add On
Parameter_Read_CIP Add On Instruction.

Instruction on its rising edge. An example trigger is shown below with the

Fead Parameter from

NORD WVFD
Parameter_Read_ CIP

Read Parameter from NORD WFD
Parameter_Read CIP ReadFD_Parameters —Walid b —
MSGConfig ReadVFD_Parameter NMSG
ExecuteRead 0+« | Busy»—
DeviceType D&
Devicedddress 0+« {Errory}—
Parameterbumber 0+
Parameterindex 1€
Parameterset 1€
Walue e
ErroriD 1630000_0000 &«

Read Parameter
Local:1:.Data.6

ReadVFD_Parameters. ExecuteRead

Read Parameter from
NORD WFD Bool Signal
to Trigger Parameter
Read

1E 5o
1 C oA
Figure 30: Parameter Module Parameter_Read_CIP
4.1.41 Input Parameters
Variable Type Description
Parameter_Read_CIP | Parameter_Read_CIP | An instance of this AOl must be defined for use within the
program.
MSGConfig MESSAGE Message instruction instance mapping is initially configured in
4.1.3 "Hardware Configuration”.
ExecuteRead BOOL Messaging begins at the RISING EDGE transition of this
variable.
DeviceType SINT Follow instructions in "Table S"(Section 4 "Parameter
modules") to determine device type.
DeviceAddress DINT Follow instructions in "Table T" (Section 4 "Parameter
modules") to determine device address.
ParameterNumber DINT Enter the parameter number to be read.
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Variable

Type

Description

Parameterindex

DINT

If ParameterNumber is an array parameter with multiple
indexes, this value can be changed to read the value of a
specific index. All NORD VFD parameter indexes begin at 1.
Default value is 1. If ParameterNumber is a parameter that does
not contain an array, this value may revert to its default. (Section
4.1.5 "Examples")

G] Information

For details of the parameter structure, please refer to the
manual for the frequency inverter.

ParameterSet

DINT

If ParameterNumber is a parameter with multiple parameter
sets, this value can be changed to read the value of a specific
parameter set. Al NORD VFD parameter sets begin at 1.
Default value is 1. If ParameterNumber is a parameter that does
not have multiple parameter sets, this value may revert to its
default. (Section 4.1.5 "Examples")

E] Information

For details of the parameter structure, please refer to the
manual for the frequency inverter.

Table U: Input Parameters for Parameter_Read_CIP AOI

4.1.4.2 Output Parameters

Variable Type Description
Value DINT This is the value read from the NORD VFD parameter. Range and format
depend on the allowable resolution for each parameter. (Section 4.1.5
"Examples")
m Information
For details of the parameter structure, please refer to the manual
for the frequency inverter.
ErrorlD DINT This variable shows the error code when the message instruction is not
executed and the Error status bit is TRUE.
Valid BOOL When TRUE, Message is successful.
Busy BOOL When TRUE, Messaging process has started and still not complete.
Error BOOL When TRUE, Message was not sent and there was an error.

Table V: Output Parameters for Parameter_Read_CIP AOI
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4.1.5 Examples

Read a value of 3.53 seconds from parameter set 3 of P102 on the first VFD.

Parameter 102 has 4 parameter sets and no array indexing. Refer to the specific VFD’s manual for more
information.

* DeviceAddress: 1

* ParameterNumber: 102
* Parameterindex: 1

* ParameterSet: 3

Value will read “353”. This parameter has a resolution of 2 decimal places. The .Valid bit will be TRUE
once the parameter has been successfully read.

Read the current fault code of 4.1 from P700 on the first VFD.

Parameter 700 has 3 indexes. The current fault is in the first index. When the error 4.1 is active, the
“Overcurrent Measurement” error is apparent which is described in the specific VFD’s manual.

* DeviceAddress: 1

* ParameterNumber: 700
* Parameterindex: 1

* ParameterSet: 1

Value will read “41”. This parameter has a resolution of 1 decimal place. The .Valid bit will be TRUE
once the parameter has been successfully read.

Read a value of 48.3 Hz from 12t index of the Fixed Frequency Array (465[12]) on the third VFD.

Parameter 465 has 31 indexes and does not have multiple parameter sets. Refer to the specific VFD’s
manual for more information.

* DeviceAddress: 3

» ParameterNumber: 465
» Parameterindex: 12

* ParameterSet: 1

Value will read “483”. This parameter array index has a resolution of 1 decimal place. The .Valid bit will
be TRUE once the parameter has been successfully read.

Read the default function of P400[2] for parameter set 3 on the second VFD.

Note: This case specifically refers to an SK 2x5E VFD. Parameter 400 on an SK 2x5E has 9 indexes
and each index has 4 parameter sets. Refer to the specific VFD’s manual for more information.

* DeviceAddress: 2

* ParameterNumber: 400
* Parameterindex: 2

* ParameterSet: 3

Value will read “15”. This parameter has a resolution of 0 decimal places. Function 15 is the default
value for this parameter number, index, and set. The .Valid bit will be TRUE once this parameter has
been successfully read.
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4.2 Parameter_Write_CIP

4.21 Task

This Add On Instruction (AQI) instance can be called up in continuous, periodic, or event tasks of the
program.

The AOI requires the instance block “Parameter_Write_ CIP”. Access to the specific frequency inverter
is via the EtherNet/IP® module’s IP Address and frequency inverter’'s Device Address. The IP address
is explicitly specified during the hardware configuration. Specification is performed separately for each
EtherNet/IP® network node.

The function module is used to write to a parameter of a frequency inverter, taking into account the

» Device Address

» Parameter Number

» Parameter Set Number (if the parameter also depends on the parameter set)
» Index (if the parameter has a format of an index or array parameter)

The function module can only write to parameters which allow write access.

m Information

For details of the parameter structure, please refer to the manual for the frequency inverter.

4.2.2 Use

Frequency inverter | SK 550P, SK 5xxE, SK 2xxE, SK 1x0E, LINK

Fieldbus Protocol EtherNet/IP®

ControlLogix®
Control

CompactLogix™

4.2.3 Hardware configuration
This section defines the message configuration and communication.

* Message Type = CIP® Generic

» Service Type = Custom

» Service Code = 10

» Instance = 0 (Will be defined by Parameter Write CIP instance in function block)
*+ Class=0 (Will be defined by Parameter Write CIP instance in function block)
+ Attribute = 0 (Will be defined by Parameter_Write_CIP instance in function block)
» Source Element = “Parameter_Write_ CIP”.Value

* Destination Element = “Parameter_Write_CIP”.ReturnValue

The following hardware and message configuration example follows the setup for a previously created
and defined TU3-EIP module.
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1. Define instances for “Parameter_Write_ CIP” and “MSGConfig” in the Parameter_Write_CIP AOI.
Note that the “MSGConfig” instance needs to be defined as the data type MESSAGE. Then click on

the configuration icon next to the MSGConfig instance.

Write Parameter to
NORD WFD
Parameter_VWrite_CIP
— Write Parameter to NOBDWED

Parameter_Vrite CIf Write\V'FD_Param

eterg | .

r.1E-Gl:|:|nﬂd Write\FD_Parameter_M |
0+
0+

Execute'Write

DeviceType

DeviceAaddress 1€
ParameterMumber L
Parameterindex 1«
ParametersSet 1«
ParametervaluelataType 0e
YWalue 0+
Returnvalue L
ErroriD 16#0000_0000 «

Valid 7 —

HCBusy—

— Errory—

Figure 31: Parameter_Write_CIP Hardware Configuration Step 1
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2. Define the Configuration tab with the following characteristics. Set the “Source Element” to the .Value
tag of the Parameter_Write_CIP instance that was created in Step 1-1. Set the “Destination Element”
to the .ReturnValue tag of the same Parameter_Write_CIP instance. Then go to the Communication

tab.

Meszage Configuration - Writ

rameter_M50

XU4_100_101:01
EXU4 110 11N

g
1
E H-XU4_100_101:1
g
B

| 7. v | Show: |N\ Tags
|Name ::||Data Type
E WriteW'FD_Parameters Busy BOOL
WriteVFD_Parameters Error BOOL
WriteW/FD_Parameters Valug [ |DNT
WriteWFD_Parameters. ReturnValue DINT
WriteW'FD_Parameters. ErroriD DINT
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_0342.TU4_EIP_EBEGFFAZ:0:0
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Error Text:
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S
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3 Start

Source Length:

= (Bytes)

Destination

|'|.f'.n'rite*.-'FD_Parameter V|

(Hex)

- ~ | Show:| Al Tags

E FXU4_100_101:1
[ =xus 100 10101
8 Exua_to_te:n
8l XU4 110 111:01

|Name ::||Data Type
E WriteVFD_Parameters.Error BOOL
Write'FD_Parameters. Value DINT
WriteVFD_Parameters. ReturnValue J DINT
Write'FD_Parameters. ErroriD DINT

_0342TU4_EIP_DESBFAS4:L0D
_0342TU4_EIP_EBESFFAZ:0:0
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Show controller tags

Show program tags

Cancel Apply

Figure 32: Parameter_Write_CIP Hardware Configuration Step 2
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3. In the Communication tab, click on “Browse” to find the ethernet node with which the explicit read
instance will be accessing. The Ethernet module needs to be created and configured (Section 3
"Process modules") before it can be selected in the “Message Path Browser”. Once the correct
module is selected, press “Apply” and then “OK”. Alternatively, the IP address can be manually

entered in “Path:”.

N ey

Corfiguration® Communication  Tag

31 ‘)

1T @ Path: |TU3_100_101

| Browse. ..

ot

TU3_100_1M

b

----- 8 [1]17654Q16/A PLCInputs

W TU3-EIP TU3_100_101
I L] U U

Lo 8 [2]1765-0B16/B PLCOutputs
= Ethemet @
..... ¥ L OEE Plerd A=

oK

Cancel

Cancel

Apply

d TU3_100_1M
1 Broadcast:
i Communication Method  paip- |T|_|3__‘|{H}_‘|ﬂ‘|
’ CIP DHs
1
1 CIP With |
Source 1D |
1
i [ ]Connected
1
T
3 Enable <3 Enable V
r
1 2 Emor Code:
A Emor Path:
5 Errar Text: @
i
— S ————

e v

Figure 33: Parameter_Write_CIP Hardware Configuration Step 3

Help

Help
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4.2.4 Parameters

This AOI is intended to write to values in the frequency inverter. A trigger is necessary to execute the
AOI on its rising edge. An example trigger is shown below with the Parameter_Write_CIP AOI.

rite Parameter to

NORD VFD

Parameter_Write_CIP

Write Parameter to NORD WFD

Parameter_Write_CIP Write\'FD_Parameters | ... —Valid»—
MSGConfig WriteV'FD_Parameter MSG | ...
Executelirite 0e | Busyr—
DeviceType 0«
Devicedddress 1% HCErrory—
Parametertumber 0e
Parameterindex 1+

Parameterset 1+
ParametervaluelataType 0«

Yalue 0e

Returnfalue 0e

Erroril 162#0000_0000 &

VWrite Parameter

Local1:1.Data. ¥
1C

Write"'FD_Parameters ExecuteWrite

Write Parameter to
NORD VFD Bool Signal
to Trigger Parameter

Write

Pl

JL

Ly

Figure 34: Parameter_Write_CIP Hardware Configuration Step 3

4.2.41 Input Parameters

Variable

Type

Description

Parameter_Write_CIP

Parameter_Write_CIP

An instance of this AOl must be defined for use within the
program.

MSGConfig MESSAGE Message instruction instance mapping is initially configured in
Section 4.2.3 "Hardware configuration")

ExecuteWrite BOOL Messaging begins at the RISING EDGE transition of this
variable.

DeviceType SINT Follow instructions in "Table S"(Section 4 "Parameter
modules") to determine device address.

DeviceAddress DINT Follow instructions in "Table T"(Section 4 "Parameter modules")
to determine device address.

ParameterNumber DINT Enter the parameter number to be read.
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Variable

Type

Description

Parameterindex

DINT

If ParameterNumber is an array parameter with multiple
indexes, this value can be changed to read the value of a
specific index. All NORD VFD parameter indexes begin at 1.
Default value is 1. If ParameterNumber is a parameter that does
not contain an array, this value may revert to its default. (Section
4.2.5 "Examples")

m Information

For details of the parameter structure, please refer to
the manual for the frequency inverter.

ParameterSet

DINT

If ParameterNumber is a parameter with multiple parameter
sets, this value can be changed to read the value of a specific
parameter set. Al NORD VFD parameter sets begin at 1.
Default value is 1. If ParameterNumber is a parameter that does
not have multiple parameter sets, this value may revert to its
default. (Section 4.2.5 "Examples")

G] Information

For details of the parameter structure, please refer to
the manual for the frequency inverter.

Value

DINT

This is the value written to the NORD VFD parameter. Range
and format depend on the allowable resolution for each
parameter. (Section 4.2.5 "Examples")

m Information

For details of the parameter structure, please refer to
the manual for the frequency inverter.

Table W: Input Parameters for Parameter_Write_CIP AOI

4.2.4.2 Output Parameters

Variable Type Description

ReturnValue DINT This will be the same as .Value if the explicit write message is successful.
It will be the data read back after the explicit write has completed.

ErrorlD DINT This variable shows the error code when the message instruction is not
executed and the Error status bit is TRUE.

Valid BOOL When TRUE, Message is successful.

Busy BOOL When TRUE, Messaging process has started and still not complete.

Error BOOL When TRUE, Message was not sent and there was an error.

Table X: Output Parameters for Parameter_Write_CIP AOI
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4.2.5 Examples

Write a value of 3.5 seconds to parameter set 3 of P102 on the first VFD.

Parameter 102 has 4 parameter sets but is not an array parameter. Refer to the specific VFD’s manual
for more information.

* DeviceAddress: 1

* ParameterNumber: 102
* Parameterindex: 1

» ParameterSet: 3

Value: 350 — Resolution of P102 is 2 decimal places.

ReturnValue will read “350” once the parameter has been successfully written to and the .Valid bit is
TRUE for 1 program cycle.

Change function of Digital Input 2 (P420[2]) to Fixed Frequency 1 for the third VFD.

Note: This case specifically refers to an SK 2xxE VFD. The Fixed Frequency 1 function is denoted as a
value of four (4). Write the value 4 to P420[2] on the third VFD. P420 has four (4) array indexes but does
not have multiple parameter sets. Refer to the specific VFD’s manual for more information.

* DeviceAddress: 3

* ParameterNumber: 420
* Parameterindex: 2

» ParameterSet: 1

Value =4

ReturnValue will read “4” once the parameter has been successfully written to and the .Valid bitis TRUE
for 1 program cycle.

Change function of Analog Input 2 P400[2] within parameter set three to Maximum Frequency on
the second VFD.

Note: This case specifically refers to an SK 2x0E VFD. The Maximum Frequency function is denoted as
a value of five (5). Write a value of 5 to P400[2] for parameter set three on the second VFD. This
parameter has 9 indexes and 4 parameter sets for each array index. Refer to the specific VFD’s manual
for more information.

* DeviceAddress: 2

* ParameterNumber: 400
* Parameterindex: 2

* ParameterSet: 3

Value =5

ReturnValue will read “5” once the parameter has been successfully written to and the .Valid bitis TRUE
for 1 program cycle.
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4.3 NORD_ADC

4.3.1 Task

The NORD_ADC Add-On Instruction (AOI) is designed to manage explicit messages to a Nord device.
The messages can be used to read or write to specific parameters. Additionally, the AOI has a built in
‘Automatic Device Configurator’ scheme to back up the current parameters of a drive and the option to
restore a backup file to the drive.

4.3.2 Use

Frequency inverter | SK 550P, SK 5xxE, SK 3xxP, SK 2xxE, SK 1x0E, LINK

Fieldbus Protocol EtherNet/IP®

ControlLogix®
Control

CompactLogix™

4.3.3 Hardware configuration with Excel tool

The NORD_ADC_AOI_Setup.xlsm excel tool provides a quick and simple way to integrate the
NORD_ADC AOQI into a studio 5000 program with all tags created and linked properly.

1. Open the “NORD_ADC_AOI_Setup.xlsm” Excel Tool.
2. Create tag names for the:

+ AOITag,

. Parameter Backup Tag,
. Read Message Tag,

*  Write Message Tag.

Enter in the Module Name. The name should be the exact name in the Studio 5000 ‘1/O Configuration’
Tree. Select the device type. Click on the ‘Create Tags/Logic’ button. ASCII text PLC Rungs will be
created in column ‘E’. Repeat the step as many times as necessary.
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AOI AcyclicComms_Setupodsm - Excel P search Desouky, Adam t.a m
Fie  Home Insert Draw Pagelayout Formulas Data Review View Developer Help & share | © Comments
A Calibri n v A A 20 Wrap Text General - i< 4 @ &= 5= ’E. z - E? p g Q ™
paste FE‘ Bry-|E-|a-A = | Emegencens ~ | § v % 9 [<1.8 Fif:::[r‘(;:a"' r:’;:i‘j: ‘j::u Insert Delete Fomat EI: rs.ﬁ:rgf (r::‘_.&_ Ideas 1::me‘. Webkx
a

-1 Number £ Styles cells Ediing deas | sensitivty WebEx ~

[PLC Rungs in ASCII Text (Copy and paste into Studio 5000}

Config Sheet 0 >
B B m - ' + 10

Figure 35: Create tags

3. Click on the “Export Tags” button. Save the file as a *.CSV’. Copy the ASCII text PLC Rungs (Column
‘E’) created in step 2 for use in step 4.

i b .
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L
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15
"
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n
ted
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p
s
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= £ e Py bt
B | Bl ]
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Figure 36: Export tags and PLC Rungs

G] Information

Pressing the “Reset” button will remove the created PLC Rungs and delete all currently stored PLC
Tags. Double-clicking the “Setup Guide” will bring up this document.

4. Create the PLC Rung of code: Double-click on an empty rung. Verify that it is set for “In ASCII Text”.
Paste the PLC Rungs in ASCII Text copied Step 3 above. Click the v or press enter.
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@ Logix Designer - PLC_Test in PLC_NewCust ACD [1756-L71 24.12] - [MainPragram - MainRoutine’] = X
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Figure 37: Create PLC Rungs

E] Information

The rung will have errors if the tags have not been imported yet. See step 5.

5. Import tags: Click ‘Tools>Import>Tags and Logic Components’. Select the file exported in Step 3
above. Click “Import”

& Logix Designer - PLC_Test in PLC_NewCustACD [1756 22124221 - [MainPragram - MainRoutine’] -

[l File Edit View Search Logic Communications Window Help B
Options...
Offline. 5. B RN - Secunity
Mo Forces ’, : oK $ @ oocumentation Languages
gy Storsg
NoEdits Y Import .
Redusdancy 53
Brport T Compae % T Fowogea § Flaise J FieShi % Sequencer J Equpment Prase { F FouBreak § Specal J T Funci
Controller Organizer S ‘r 49 EDS Hardware Installation Tool \
&8 :;""0"5’ PLC Test ) Motion ] HORD_AcychcComms: ~
Contraller Tags i i pcic arameter Values AQI
= Controller Fault Handler Mror B Rormerh e NORD_AcyclicComms SK215_AcyclicComms (2] - Dona 3—
Modulstiame w Busy—
12 Power-Up Handler Custom Tacls... VFD_Number 7 -c'Fw —
8 Tasks Pasametertiumber 7 [-CVFD NotPresent y—
& B ConuolFLASH Patamsterindex. ?  |CEthemetDisconnscted )—
S MainTask e ParsmaterSat 7 | PasswordRaquired —
5 MainProgram #  ConfrolFLASH Plus ReadMsg SK215_ReadMessgae (C NewDrweDetacted —
g RoadTrigger 2 [ FumwareUpdateRequired—
M8 Eavacrtect il vl Tt % Compers ool Reead\alue 7 [CNewCTUnsDtocted >—
EtMainRoutine WateMsg SK215_WriteMessgae € GatlD_inPracess J—
5 Unscheduled Programs / Phases WintsTngger 77 peBackipcss y—
£ Mot WiiteValue n ¢ RestorelnProcess
t“:,"" Gm::!h Backup K215 Backup 1 HasitemalPLC—
ngroupe es ComplationPercent g0
= 5 Add-On Instructions :ankurﬂrnsyev :;
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Figure 38: Import tags
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4.3.4 Manual Hardware Configuration
This section defines the message configuration and communication.

* Message Type = CIP® Generic

» Service Type = Custom

* Service Code = e

» Source Length=0

* Class = 0 (Get set within the AQI)

» Attribute = 0 (Get set within the AQOI)

* Instance = 0 (Get set within the AQI)

» Destination Element = “AOI_TagName.ReadValue” (AOI_TagName is the tag created for
‘NORD_ADC’)

The following hardware and message configuration example follows the setup for a previously created
and defined TU4 module.

1. Create a unique tag for NORD_ADC’. Select the Module that this AOl is to communicate with. Create
a unique tag for ‘ReadMsg’. Create a unique tag for ‘WriteMsg’. Create a unique tag for

‘ParameterBackup’.
NORD ADC & Acyclic
NORD_ADC
— NORD ADC & Acyclic Coyg g

NORD _ADC —_ Done »—
ModuleName —_Busy >—
VFD_Number —_Error »—
ParameterNumber —_VVFD_NotPresent—
Parameterindex 0« = EthernetDisconnected —
ParameterSet 0« = PasswordRequired >—

X ..., FCNewDriveDetected >—

—_FirmwareUpdateRequired >—

ReadValue . O¢  —CNewCTUnitDetected>—
WriteP~g | NordVED WriteMsgl ... —_GetlD_InProcess_>—
Writer 0« —_BackuplnProcess —
WriteVdlue 0« _RestorelnProcess_ »—
Backup — HaslnternalPLC >—
Compl Oe
Backup™Qger O«
RestoreTrigger Oe
ErrorlD 16#0000_0000 «

Figure 39: NORD_ADC Hardware Configuration Step 1

2. Click on the ‘...’ next to the ReadMSG instance to bring up the ‘Message Configuration’ window.
Define the Configuration tab with the following characteristics. In Step 2-5 set the “Destination
Element” to the .ReadValue tag of the NORD_ADC instance created in Step 1-1. Then go to the
Communication tab.
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Message Configuration - 5K21 2-6 JiMessage x

Configuration™

Communication | Tag

Message Type: CIP Generic ~

Service |Cust0m v| @ | v|
Lype:
So ength: 0 = (Bytes)
Service : e
Code: D Hep)  Class: ID_I Hex) Destination |cC0mms.ReadValud v|
lement:
Instance: | 0 Attribute: | 0 Hex) S A
ew Tag...

4
244
J Enable ) Enable Waiting ) Start J Done Done Length: 0
2 Error Code: Extended Error Code: |:| Timed Out *
Error Path:
Error Text

Cancel Apply Help

Figure 40: NORD_ADC Hardware Configuration Step 2

3. In the Communication tab, select the Module that this AOI is to communicate with. The Ethernet
module needs to be created and configured (Section 3 "Process modules") before it can be selected
in the “Message Path Browser”. Alternatively, the IP address can be manually entered in “Path:”.
Once the correct module is selected, press “Apply” and then “OK”.

Message Configuration - SK215_ReadMessage x

anﬁguraﬂgn Communication Tag 3'1 ‘)

@ Path: | | Browse. .

TU4

Broadcast

Communication Method

ciP DH-+ A 0 =

CIP With 0 = 0 =

Source ID

[ ]Connected Cache Connections € Large Connection
) Enable ) Enable Waiting ) Start 2 Done Done Length: 0
2 Error Code: Extended Error Code: [ Timed Out €
Error Path:
Error Text
Cancel Apply Help
Figure 41: NORD_ADC Hardware Configuration Step 3 32

4. Click on the *..." next to the WriteMSG instance to bring up the ‘Mess Configuration’ window.
Define the Configuration tab with the following characteristics. In Step 4-5 set the “Source” to the
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\WriteValueMSG tag of the NORD_ADC instance created in Step 1-1. In Step 4-6 set the “Destination
Element” to the .ReadValue tag of the NORD_ADC instance created in Step 1-1. Then go to the

Communication tab.

Message Configuration - Sk21{ 4-7 Message

Configuration” | Communication | Tag

Message Type: CIP Generic ~
Service | cystom Source |1ms.WriteVaIueMSG v|
Type: —

Destination

Source Length:

2 = (Bytes)
cComms.ReadValue .

£+

Service

= Hek) Class: P
Code: IL‘ ) C ID_I
Instance: | 0 Attribute: | 0 Hex)

CEENC

Mew Taqg...

J Enable 3 Enable Waiting 2 Start J Done Done Length: 0
3 Error Code: Extended Error Code: D Timed Qut €
Errar Path:
Error Text
Cancel Apply Help

Figure 42: NORD_ADC Hardware Configuration Step 4
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5. In the Communication tab, select the Module that this AOI is to communicate with. The Ethernet
module needs to be created and configured (Section 3 "Process modules") before it can be selected
in the “Message Path Browser”. Alternatively, the IP address can be manually entered in “Path:”.
Once the correct module is selected, press “Apply” and then “OK”.

Configuration Communication Tag

Message Configuration - Sk215_WriteMessage

@ Path: |

| Browse...

TU4

Broadcast

Communication Method

clP DH-~ Al
CIP With 0
Source ID

[]connected

4k

Cache Connections

ik

4k

Large Connection

X

2 Enable J Enable Waiting 2 Start 2 Done Done Length: 0
3 Error Code: Extended Ermror Code: |:| Timed Qut €
Error Path:
Error Text
53 OK Cancel Apply Help
Figure 43: NORD_ADC Hardware Configuration Step 5 5-2
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4.3.5 Parameters

This AOl is intended to read or write to specific parameters. Additionally, the AOI has a built in ‘Automatic
Device Configurator’ scheme to back up the current parameters of a drive and the option to restore a

backup file to the drive.

NORD ADC & Acyclic

Comms.
NORD_ADC
— NORD ADC & Acyclic Comms.
NORD_ADC  NordVFD_ADC —_Done »—
ModuleName NORD VFD —_Busy_—
VFD_Number 1« = Eror—
ParameterNumber 0« —VFD_ NotPresent —
Parameterindex 0« —_EthernetDisconnected >—
ParameterSet 0« = PasswordRequired >—
ReadMsg NordVFD_ReadMsg | .. | —_NewDriveDetected —
ReadTrigger 0« = FirmwareUpdateRequired —
ReadValue 0e —CNewCTUnitDetected >—
WriteMsg NordVFD_WriteMsg | ... —_GetlD_InProcess_—
WriteTrigger 0« = BackuplnProcess_—
WriteValue 0« _RestorelnProcess_—
Backup NordVFD_Backup —HaslnternalPLC >—
CompletionPercent Oe
BackupTrigger Oe
RestoreTrigger Oe
ErrorlD 1640000_0000«
Figure 44: Parameter Module NORD_ADC
4.3.51 Input Parameters
Variable Type Description
NORD_ADC NORD_ADC An instance of this AOI must be defined for use within the
program.
VFD_Number SINT Range 0 ... 8. The “VFD_Number” tag represents the position
of the Nord device within its local Systembus connection.
m Information
A value of ‘0’ will communicate with the Ethernet/IP
Customer/Technology Unit. A value of ‘1" ... ‘8 will
communicate with the first or each sequential VFDs in the
Systembus connection. Please reference the corresponding
Industrial Ethernet manual (BU2900 or BU0820) when
selecting a VFD number.
ParameterNumber INT Enter the parameter number to be read.
Parameterindex SINT If the parameter does not have an index, enter ‘0’ for the
“Parameterindex” tag.
ParameterSet SINT If the parameter does not have a separate value for each
parameter set, enter ‘0’ for the “ParameterSet” tag.
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Variable Type Description

ReadTrigger BOOL A momentary signal via the “ReadTrigger” tag will initiate a read
message to the parameter set up with ‘ParameterNumber’,
‘Parameterindex’ and ‘ParameterSet’.

WriteTrigger BOOL A momentary signal via the “WriteTrigger” tag will initiate the
process to write to the parameter set up with
‘ParameterNumber’, ‘Parameterindex’ and ‘ParameterSet’.

WriteValue DINT The value contained in the “WriteValue” tag is written to the
parameter set up with ‘ParameterNumber’, ‘Parameterindex’
and ‘ParameterSet’.

BackupTrigger BOOL To create a backup, a momentary signal via the
“BackupTrigger” tag is required to initiate the Backup Process.

RestoreTrigger BOOL A momentary signal via the “RestoreTrigger” tag will initiate the
Restore Process. This will set the parameters within the Nord
Device to equal those contained in the backup file.

Backup NORD_ParameterBac | The process will create a backup for every writable parameter

kup

within the VFD and the Customer/Technology Unit if applicable.
The parameters are saved in the “Backup” tag within the PLC.

G] Information

For external storage of the “Backup” tag, see 4.3.6.4
"External storage of the backup".

Table Y: Input Parameters for NORD_ADC AOI

4.3.5.2 Output Parameters

Variable Type Description

VFD_NotPresent BOOL The “VFD_NotPresent” bit will become active if trying to communicate with
a VFD that does not exist in the Systembus Connection.

EthernetDisconnect BOOL The “EthernetDisconnected” bit will become active if the ethernet cord
between the Module and the PLC is disconnected or is not communicating
properly.

Done BOOL When TRUE, the AOI completed a task successfully.

Busy BOOL When TRUE, the AOl is in the process of performing one of its tasks.

Error BOOL When TRUE, Message was not read/written and there was an error.

PasswordRequired BOOL In the case that the VFD is password protected, the “PasswordRequired”
bit will latch to denote that the password needs to be entered before writing
parameters.

ReadValue DINT The value returned will be contained in the “ReadValue” tag.

ErrorlD DINT (Hex) After an unsuccessful read/write message the “ErrorlID” tag will get
populated with the respective message error code.

NewDeviceDetected | BOOL The “NewDeviceDetected” bit will activate if the Device ID differs from the
one contained in the backup file.

FirmwareUpdateReq | BOOL If the Device ID cannot be established, the “FirmwareUpdateRequired” bit

uired will activate to denote that the device has an older firmware that does not
contain a Device ID. P501 Inverter Name will be recoded instead.

GetlD_InProcess BOOL Upon every time a device gets connected to the PLC, the NORD_ADC AOI

will go through a process to retrieve the Device ID or MAC Address. The
“GetID_InProcess” will become active while performing this task.
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Variable Type Description

BackuplnProcess BOOL The PLC is performing a Backup.

RestorelnProcess BOOL The PLC is restoring a device

HaslnternalPLC BOOL If the backup parameter file suggests that the VFD contains an internal
PLC, the “HasInternalPLC” bit will latch. The restore process can restore
the parameters but the internal PLC program will need to be downloaded
to the drive manually via NordCON.

CompletionPercent DINT The “CompletionPercent” tag will give a status as to how far along into the

process it is.

Table Z: Output Parameters for NORD_ADC AOI
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4.3.6 Automatic Device Configurator Processes

4.3.6.1 GetID Process

The Get ID Process of the Automatic Device Configurator retrieves the Device ID from a VFD and the
MAC Address from an Ethernet/IP Customer or Technology Unit (if present) whenever ethernet
connection is first established. If the VFD Device ID cannot be found due to an older firmware, parameter
P501 ‘Inverter Name’ will be recorded instead. The Device ID and MAC address are used to determine
if it is connected to the same device as the backup file or if the unit has been replaced with a new device.

State 0
Not Active

First Scan,
Ethemet Connected ONS,
or VFD Number Change

State 10
Reset/Clear
Stored info
Indexes/Stored info has been reset
State 20
> »  Prepare Read
Message
Class, Attribute, & Instance Set
Record Error Message:
16#0016 — Update Firmware Required
Try to read P501
Index has State; S0
been reset Read Trigger
Read Message enabled
State 42 State 40 ;
—_— l—nead Error— —_— Mare instances
Record Error Read Complete tobe read
Read Successful
Record Error Message:
1680002 — VFD Not Present
: & State 41
rror =
di still need to read CU/TU
Feadie Store Data
cusTU
Read Data Stored
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Figure 45: Get ID Process
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4.3.6.2 Backup Process

The Backup Process is manually enabled and reads every parameter from within the Nord Device. Every
parameter and parameter value are stored within the Backup Tag in the PLC.
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Figure 46: Backup Process
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4.3.6.3 Restore Process

The Restore Process is manually enabled and will update any writable parameter within the Nord Device
that differs from the value within the saved backup tag.
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Figure 47: Restore Process
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4.3.6.4 External storage of the backup

If the Backups are to be stored external to the PLC, a rung containing the backup parameter can be
exported from the program and the resulting ‘.L5X’ can be stored. Note that before the backup file can
be imported into the program, the backup tag must be removed from the program so the import can
recreate the backup tag as a new tag. Failure to remove the backup tag from the program prior to
importing will result in not updating the backup tags stored values from what currently resides in the
PLC.

The other option to have the Backups external to the PLC would be to set up Dynamic Data Exchange
(DDE) to monitor tag values. Please reference the RSLinx manuals for information as to how to set this
up. Using DDE, the live tag values can be read and edited via excel and the files can be saved in excel
format.
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4.3.7 Examples

Read the value stored in Parameter Set 3 of P102 of the first VFD (Value is 3.5 seconds)

Parameter 102 has 4 parameter sets but is not an array parameter. Refer to the specific VFD’s manual
for more information.

* VFD_Number: 1

* ParameterNumber: 102
* Parameterindex: 0

* ParameterSet: 3

Toggle the ‘ReadTrigger’ bit to read the value stored in P102 Parameter Set 3. (‘Done’ bit unlatches and
‘Busy’ bit is set)

‘ReadValue’ will read “350” (resolution is 2 decimal places) and the ‘Done’ bit will latch/‘Busy’ bit unlatch
once the read is complete.

Change function of Digital Input 2 (P420[2]) to Fixed Frequency 1 for the third VFD

Note: This case specifically refers to an SK 2xxE VFD. The Fixed Frequency 1 function is denoted as a
value of four (4). Write the value 4 to P420[2] on the third VFD. P420 has four (4) array indexes but does
not have multiple parameter sets. Refer to the specific VFD’s manual for more information.

* VFD_Number: 3

* ParameterNumber: 420
* Parameterindex: 2

* ParameterSet: 0

* WriteValue = 4

Toggle the ‘WriteTrigger’ bit to write the value of 4 to P420[2]. ‘Done’ bit unlatches and ‘Busy’ bit is set.

‘ReadValue’ will read “4”. The ‘Done’ bit will latch and the ‘Busy’ bit will unlatch once the write is
complete.

Backup all Parameters stored in the first VFD
* VFD_Number: 1

Toggle the ‘BackupTrigger’ bit to start the Backup Process.

» Done bit unlatch

+ Busy bit is set

» BackuplInProcess bit is set

+ CompletionPercentage will display the status of the backup from 0-100%

When the Backup Process has completed, the ‘CompletionPercentage’ will read 100%, the ‘Done’ Bit
will latch, ‘Busy’ bit will unlatch, and the ‘BackupInProcess’ bit will unlatch. All parameter values from
the first VFD will be stored in the current ‘Backup’ tag.

Restore all Parameters in the first VFD from the Backup Tag

A Drive goes down and is replaced with a new Drive from the backup stock shelf.

* VFD_Number: 1
» Backup = Backup Tag File

Once the new drive is connected, the Get ID Process will auto-commence. The ‘Done’ bit unlatches, the
‘Busy’ bit is set and the ‘GetlD_InProcess’ bit is set. When the process completes, the ‘Done’ bit will
latch, the ‘Busy’ bit will unlatch and the 'GetID_InProcess’ bit will unlatch. The process will determine
that the original drive has been replaced with a new device and the ‘NewDriveDetected’ bit is set.
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Toggle the ‘RestoreTrigger’ bit to start the Restore Process.

» Done bit unlatch

» Busy bit is set

* RestorelnProcess bit is set

+ CompletionPercentage will display the status of the backup from 0-100%

When the Restore Process has completed, the ‘CompletionPercentage’ will read 100%, the ‘Done’ Bit
will latch, ‘Busy’ bit will unlatch, and the ‘RestorelnProcess’ bit will unlatch. The new Drive will have all
of its parameters set according to the ‘Backup’ Tag of the original VFD that is being replaced.
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