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1 Introduction

1.1 Disclaimer

The software is provided "as is", without warranty of any kind, expressed or implied, including, but not limited to, the warranties of
merchantability, fitness for a particular purpose, and noninfringement. In no event shall the authors or any legal entity part of Danfoss
group be liable for any claim, damages, or other liability, whether in an action of contract, tort, or otherwise, arising from, out of, or in
connection with the software, or the use, or other dealings in the software.

1.2 Purpose of the User Guide

The function blocks show examples on how it is possible to integrate Danfoss VLT® drives in a Schneider Electric Unity Pro V13 system.
The function blocks are not protected and can be altered to serve the specific needs for the application. Danfoss takes no responsibility
to losses due to code faults in these function blocks or wrong use.

This manual provides:
«  Step-by-step approach on how to integrate Danfoss VLT® drives into a Schneider Electric Unity Pro V13 system.

+  Procedure on using the library to communicate with Danfoss VLT® drives in Schneider Electric Unity Pro V13 system, including
examples.

Function blocks for Schneider Electric Unity Pro supporting Danfoss VLT® drives.

Danfoss VLT® drives with the following options:
+  VLT® Modbus TCP MCA 122

The manual is intended for use by qualified personnel.

1.3 Abbreviations

Abbreviation Description

FB Function block

RPM Revolution per minute
STW Status word

cTW Control word

Amp Ampere

FC Frequency converter
DDT Derived data types
PDO Process data object
SDO Service data object
DUT Device under test
LIB Library

MBTCP Modbus TCP
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1.4 What are Function Blocks?

Function blocks are predefined programs or functions contained within a single program element that can be used in the PLC
program.

1.4.1 Advantages of Using Function Blocks

«  Basic skeleton:

- FB provides the basic infrastructure towards the user.

- Frees up time to focus on complex and application-specific implementation of the external device.

- Reuse of an FB several times in a program without rewriting the FB.

- Easyto use - knowledge of the internal operation of the drive or complex algorithms is not required.
+  Pretested function:

- The FBis pretested for working and functionality.
«  Extensibility:

- FBs can be extended in future by Danfoss. It is possible to incorporate the FBs with minimal modification in the existing
program.

1.5 Overview of the Danfoss Library (VLT_MBTCP_LIB_V1_00)

The VLT_MBTCP_LIB_V1_00 library is a collection of predefined function blocks provided by Danfoss. Use these blocks as an aid to
simplify programs, containing standard functionality for programming Modbus TCP, Schneider Electric Unity Pro systems, and Danfoss
drives.

The library contains the following FBs:

« Basic operation function block (VLT_MBTCP_FC_BASIC): Dedicated to handling the basic operation of the drive and connected
motor operations.

+ Parameter access function block (VLT_MBTCP_FC_PARAM_ACCESS): Dedicated to parameter read/write through an acyclic
channel.

- Diagnostics function block (VLT_MBTCP_FC_DIAGNOSTICS): Dedicated to read the diagnostic information.

« Flexible control function block (VLT_MBTCP_FC_FLEXIBLE_CTRL): Dedicated to handle flexible control operation of drive and
connected motor operations.

The function blocks do not support the following features:
« DS402 CANopen Profile.
- PROFIdrive profile.

1.6 Basic Operation Function Block (VLT_MBTCP_FC_BASIC)

The function block provides the following functionalities:

+  Control and monitoring: monitor the drive and control the command or setpoint from the controller to/from the drive.
- Reverse: forward or reverse the direction of the motor.

« Speed regulation: allows the speed reference of the drive.

+ Failure management: the FAULT output pin is set to TRUE if there is a drive fault. This drive fault must be reset by the input pin
RESET to close the fault. The fault only disappears if the actual root cause of the fault has disappeared.
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VLT_MBTCP_FC_BASIC

BOOL | DRV_EN
BOOL | RUN
BOOL | REVERSE
INT | REF_VALUE
BOOL | RESET
BOOL | COMM_STATUS
BASIC_VLT_IN_DDT | PCDREAD

READY
FAULT
WARNING
RUNNING
RUN_ON_REF | BOOL
COMM_OK | BOOL
MAV | INT
MOTORCURRENT | REAL
PCDWRITE | BASIC_VLT_OUT_DDT

BOOL
BOOL
BOOL
BOOL

e30bu607.10

Illustration 1:

Table 1:Input Parameter

Parameter Type
DRV_EN BOOL
RUN BOOL
REVERSE BOOL
REF_VALUE INT

RESET BOOL
COMM_STATUS | BOOL

PCDREAD BASIC_VLT_IN_DDT
Parameter

Free0

Free0 [0]

Free0 [1]

Free0 [2]

Free0 [3]

Free0 [4]

FreeQ [5]

Free0 [6]

Free0 [7]

Table 2: Output Parameter

Parameter Type

READY BOOL

Basic Operation Function Block Layout

Description

O=the drive is not ready, 1=enabling the drive to ready.

0= the drive is in stop mode, 1=start command to the drive.

O=the drive runs in forward direction, 1=the drive runs in reverse directon.

The reference value requests the drive to run at reference speed and only accepts posi-
tive values. The range value 0-10000 equals to 0.00-100.00%. Enter the reference value
without decimal.

For example: To run the drive at 56.75%, enter REF_VALUE as 5675 to achieve the motor
speed.

1=resets the device failure and resets the FAULT output to 0.

Connect the Healthy_Bit variable of the slave device, and hold the current Modbus TCP
state and link status of the Modbus TCP slave device.

Process data sent from the drive contains information about the current state of the drive.

Type Description

Array [0...7] of byte Array of PCDREAD

BYTE Status word low byte.

BYTE Status word high byte.

BYTE MAV low byte.

BYTE MAV high byte.

BYTE Motor current low byte 2.

BYTE Motor current high byte 3.

BYTE Motor current low byte 0.

BYTE Motor current high byte 1.
Description

1=the drive is ready for operation.
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Parameter Type Description

FAULT BOOL 1=a detected failure in the control block. To reset the FAULT output pin, activate the
RESET input pin.

WARNING BOOL 0=no warning, 1=the drive is in warning state.

RUNNING BOOL 1=the drive is running and has an output frequency (MAV>0).

RUN_ON_REF BOOL O=the actual motor speed reaches the preset speed reference.

COMM_OK BOOL 1=the communication between the device and PLC is OK.

MAV INT Main actual value in %, expressed in integer value 0-10000.
For example: the MAV value is 9949 means that the drive is running at 99.49%.

MOTORCUR- REAL Motor current in Amps.

RENT

PCDWRITE BASIC_VLT_OUT_DDT | Process data sent from the PLC to the drive.

Parameter
Free0
Free0 [0]
FreeO [1]
Free0 [2]
Free0 [3]

Type Description

Array [0...3] of byte Array of PCDWRITE
BYTE Control word low byte.
BYTE Control word high byte.
BYTE Reference low byte.
BYTE Reference high byte.

Danfoss A/S © 2019.12
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User input
"DRV_EN"=TRUE

CTW.02 (DC brake) = TRUE
CTW.03 (No coasting) = TRUE
CTW.04 (Ramp) = TRUE
CTW.05 (User ramp) = TRUE

A

DRIVE READY
FOR OPERATION
STW.00 (Control ready),
STW.01 (Drive ready),
STW.02 (Enable),
STW.09 (Bus control)
=TRUE

User input
"RESET” = TRUE

CTW.07 (Reset) = TRUE

v

User input "REVERSE”

 User input "FALSE = FORWARD"
REF_VALUE "TRUE = REVERSE”
| | CTW.15 (Reverse) = TRUE
User input
"RUN" = TRUE
v CTW.06 (Start) = TRUE
RUNNING =TRUE
STW.11 (In operation) = TRUE
Yes Motor running at preset No

speed reference?

Y Y
RUN_ON_REF = TRUE RUN_ON_REF = FALSE
STW.08 STW.08
(Speed = reference) (Speed = reference)

v

User input
"RUN" = FALSE

¢ CTW.06 (Ramp stop) = FALSE

Motor stopped

END

lllustration 2: Flow Chart for Basic Operation Of Drive Control
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1.7 Parameter Access Function Block (VLT_MBTCP_FC_PARAM_ACCESS)

The function block provides functionality to read and write VLT® FC series parameters access through SDO service.
« Carry out a read or write operation (only one operation at a time).

+ Read string type parameters.

«  Write string type parameters.

« Read non-string type parameters.

«  Write non-string type parameters.

«  Show valid abort code on invalid read-write operations.

«  Configurable timeout.

VLT_MBTCP_FC_PARAM_ACCESS g
BOOL | EXECUTE BUSY | BOOL §
STRING | SLAVE_ADDR DONE | BOOL %
BOOL | RD_WR FAULT | BOOL
BOOL | IS_STR RD_VALUE | DINT
UINT | PAR_NO STR_RD_VALUE | STRING
BYTE | INDEX FAULT_CODE | UDINT
DINT | WR_VALUE
STRING | STR_RW_VALUE
BYTE | LENGTH
INT | TIME_OUT
Illustration 3: Parameter Access Function Block Layout

The following elementary function blocks are embedded inside VLT_MBTCP_FC_PARAM_ACCESS from Schneider Electric Unity Pro
Communication Libraries.

« READ_VAR: a function block which allows to read the data from Modbus TCP slave through explicit message.

« WRITE_VAR: a function block which allows to write the data on parameter of Modbus TCP slave through explicit message
download.

Table 3:Input Parameter

Parameter Type Description

EXECUTE BOOL 1=the rising edge of this signal starts the requested operation, O=triggers an ACK of the end-of-opera-
tion notification and the client.

SLAVE_ADDR STRING | Modbus TCP address.

RD_WR BOOL 0= parameter read operation, 1=parameter write operation.

IS_STR BOOL 0=to perform the operation based on RD_WR input for non-string data type (UDINT, DINT, INT, and so
on) parameter. 1=to perform the operation based on RD_WR input for string data type parameter.

PAR_NO UINT Enter the drive parameter number in the integer format. (Example: parameter 3-41 Ramp 1 Ramp Up
Time).

INDEX BYTE Enter the index number (Example: parameter 310 [2] Preset Reference) 3-10 is the parameter number
and 2 is the index number.

WR_VALUE DINT Write integer data value to the drive.

STR_WR_VALUE | STRING | String parameters are written to the drive (VLT® drives supports maximum 25 characters only).

LENGTH BYTE Length of data can be read or write.

Danfoss A/S © 2019.12 AU326537836110en-000101 / 130R0925| 9
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Parameter Type Description
TIME_OUT INT Timeout determines the maximum waiting time for the response (Timeout is a multiple of 100 ms

which means if enter 30, the timeout is 30¥100 ms =3 s).

Table 4: Output Parameter

Parameter Type Description

BUSY BOOL O=execution is not started, or execution is completed, 1=execution is processing.
DONE BOOL O=value exchange is not completed, 1=value exchange is completed.

FAULT BOOL O=value exchange is completed, 1=value exchange is unsuccessful.

RD_VALUE DINT Integer data value read from the drive.

STR_RD_VALUE STRING String parameter can be read. (VLT® drives support maximum 25 characters only).
FAULT_CODE UINT Indicates the fault code associated with the most recently executed command.

1.8 Diagnostics Function Block (VLT_MBTCP_FC_DIAGNOSTICS)

The function block provides functionality to read VLT® FC series diagnostics information through SDO service.

If the drive parameter 8-07 Diagnosis Trigger is set to:
- Disable: do not send extended diagnosis/emergency data even if they appear in the drive.
» Trigger on alarms: send extended diagnosis/emergency data when 1 or more alarms appear in parameter 16-90 Alarm Word.

- Trigger alarm/warn.: send extended diagnosis/emergency data if 1 or more alarms or warnings appear in parameter 16-90 Alarm
Word and parameter 16-92 Warning Word.

«  EXEMPTION! Warning word 3 and alarm word 3 are not reflected on fieldbus.

The function block supports the following functionalities:
«  Show alarm word in 32-bit format (parameter 16-90 Alarm Word).

«  Show warning word in 32-bit format (parameter 16-92 Warning Word).

VLT_MBTCP_FC_DIAGNOSTICS

STRING | SLAVE_ADDR ALARM_1 | DINT
INT | TIME_OUT WARNING_1 | DINT

e30bu609.10

lllustration 4: Diagnostics Function Block Layout

The following elementary function blocks are embedded inside VLT_MBTCP_FC_DIAGNOSTICS function block from Schneider Electric
Unity Pro Communication Libraries.

« READ_VAR: a function block which allows to read the diagnostics information (alarm word & warning word) from Modbus TCP slave
through explicit message access.

Table 5:Input Parameter

Parameter Type Description

SLAVE_ADDR | STRING | Modbus TCP address.

10 | Danfoss A/S © 2019.12 AU326537836110en-000101 / 130R0925
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Parameter Type Description
TIME_OUT INT Timeout determines the maximum waiting time for the response (Timeout is a multiple of 100 ms which

means if enter 30, the timeout is 30¥*100 ms =3 s).

Table 6: Output Parameter

Parameter

ALARM_1

WARNING_1

Type Description
DINT The alarms read from the drive parameter 16-90 Alarm Word.
DINT The warnings read from the drive parameter 16-92 Warning Word.

1.9 Flexible Control Function Block (VLT _MBTCP_FC_FLEXIBLE_CTRL)

This function block provides the functionality to read and write cyclic process data (parameter 12-21 Process Data Config Write and
parameter 12-22 Process Data Config Read).

The function block supports the following functionalities:

« Read process data from the drive in user accessible format. That is, PCD Read [0] (STW expressed in data bits), PCD Read [1] (main
actual value), and PCD Read [2] to PCD Read [9] depends on the drive configuration.

«  Write process data to the drive in user accessible format. That is, PCD Write [0] (CTW expressed in data bits), PCD Write [1]
(reference value), and PCD Write [2] to PCD Write [9] depends on the drive configuration.

VLT_MBTCP_FC_FLEXIBLE_CTRL

BOOL | FB_CTRL_EN

BOOL | PRESET_REF_1

BOOL | PRESET_REF_2

BOOL | DC_BRAKE_RAMP

BOOL | COAST_INV

BOOL | QSTP_RMP

BOOL | HLD_RMP

BOOL | START

BOOL | RESET

BOOL | JOG

BOOL | RAMP_1_2

BOOL | RLY_1_ON

BOOL | RLY_2_ON

BOOL | SETUP_SEL_

BOOL | SETUP_SEL_2

BOOL | REVERSE

BOOL | COMM_STATUS

INT | REF_VALUE

FLEXIBLE_CTRL_VLT_IN_DDT | PCDREAD

DATA_READ | DATA_READ

DATA_WRITE | DATA_WRITE

Illustration 5:

READY

FAULT
WARNING
RUNNING

RUN_ON_REF

COMM_OK
MAV
PCDWRITE

DATA_READ
DATA_WRITE

BOOL

BOOL

e30bu610.10

BOOL

BOOL

BOOL

BOOL

INT

FLEXIBLE_CTRL_VLT_OUT_DDT

DATA_READ

DATA_WRITE

Flexible Control Function Block Layout

Danfoss A/S © 2019.12
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Table 7:Input Parameter

Parameter Type Description

FB_CTRL_EN BOOL 1=enabling control from function block. CTW.10=TRUE.

PRESET_REF_1 BOOL Bit 0, O=reference value, 1=selection Isb.

PRESET_REF_2 BOOL Bit 1, O=reference value, 1=selection msb.

DC_BRAKE_RAMP | BOOL Bit 2, 0=DC brake, 1=ramp.

COAST_INV BOOL Bit 3, 0= coasting, 1=no coasting.

QSTP_RMP BOOL Bit 4, 0=quick stop, 1=ramp.

HLD_RMP BOOL Bit 5, 0=hold output frequency, 1=use ramp.

START BOOL Bit 6, 0=ramp stop, 1=start.

RESET BOOL Bit 7, 0=no function, 1=reset.

JOG BOOL Bit 8, 0= no function, 1=jog.

RAMP_1_2 BOOL Bit9,0=ramp 1, T=ramp 2.

RLY_1_ON BOOL Bit 11, 0=relay 01 deactived, 1=relay 01 active.

RLY_2_ON BOOL Bit 12, 0=relay 02 deactived, 1=relay 02 active.

SETUP_SEL 1 BOOL Bit 13, O=parameter set-up, 1=selection Isb. Multi Setup in parameter 0-10 Ac-
tive Set-up must be selected.

SETUP_SEL_2 BOOL Bit 14, O=parameter set-up, 1=selection msb. Multi Setup in parameter 0-10 Ac-
tive Set-up must be selected.

REVERSE BOOL Bit 15, 0=no fuction, 1=reverse.

COMM_STATUS BOOL Connect the Healthy_Bit variable of the slave device, hold the current Modbus

TCP state, and link status of the Modbus TCP slave device.

REF_VALUE INT Main reference value (speed) in raw -16384 to + 16384.

12 | Danfoss A/S © 2019.12 AU326537836110en-000101 / 130R0925
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Parameter Type Description
PCDREAD FLEXIBLE_CTRL_VLT_IN_DDT | Input data read structure. Holds the data structure obtained from the process

Parameter
Free0
Free0 [0]
FreeO [1]
Free0 [2]
Free0 [3]
Free0 [4]
Free0 [5]
Free0 [6]
Free0 [7]
Free0 [8]
Free0 [9]
Free0 [10]
FreeO [11]
Free0[12]
Free0O [13]
Free0 [14]
Free0 [15]
Free0 [16]
Free0 [17]
Free0 [18]
Free0 [19]

Table 8: Output Parameter

Parameter

READY

FAULT

WARNING

RUNNING

RUN_ON_REF

Type
BOOL

BOOL

BOOL

BOOL

BOOL

data (PCDREAD) and expressed in user accessible data format.

Type Description

Array [0...19] of byte Array of PCDREAD

BYTE Status word low byte.
BYTE Status word high byte.
BYTE MAV low byte.
BYTE MAYV high byte.
BYTE Parameter 12-22 [2] low byte.
BYTE Parameter 12-22 [2] high byte.
BYTE Parameter 12-22 [3] low byte.
BYTE Parameter 12-22 [3] high byte.
BYTE Parameter 12-22 [4] low byte.
BYTE Parameter 12-22 [4] high byte.
BYTE Parameter 12-22 [5] low byte.
BYTE Parameter 12-22 [5] high byte.
BYTE Parameter 12-22 [6] low byte.
BYTE Parameter 12-22 [6] high byte.
BYTE Parameter 12-22 [7] low byte.
BYTE Parameter 12-22 [7] high byte.
BYTE Parameter 12-22 [8] low byte.
BYTE Parameter 12-22 [8] high byte.
BYTE Parameter 12-22 [9] low byte.
BYTE Parameter 12-22 [9] high byte.
Description

1=the drive is ready for operation. Status word STW.01 gives information about
the drive ready status.

1=a detected failure in the control block. To reset the ALARM output pin, activate
the RESET input pin. Drive failure (STW.03 drive trips, STW.04 shows error but not
tripped, STW.06 drive is tripped and locked).

1=warning has been activated for the drive. Warning is high when STW.07 is
high.

1=the drive is running and has an output frequency (MAV>0). Status word STW.
11 gives information about the motor running status.

1=the drive is running and has an output frequency (speed=reference). Status
word STW.08 gives information about the motor running status.

Danfoss A/S © 2019.12
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Parameter Type
COMM_OK BOOL
MAV INT
PCDWRITE FLEXI-

BLE_CTRL_VLT_OUT_DDT

Parameter
Free0
Free0 [0]
Free0 [1]
Free0 [2]
Free0 [3]
Free0 [4]
Free0 [5]
FreeQ [6]
FreeQ [7]
FreeQ [8]
Free0 [9]
Free0 [10]
Free0 [11]
Free0[12]
Free0 [13]
Free0 [14]
Free0 [15]
Free0[16]
Free0[17]
Free0 [18]
Free0 [19]

Description
1=the communication between the device and PLC is OK.
Measured actual value (speed) in raw value (-16384) to (+16384).

Input data read structure. Holds the data structure obtained from the process da-
ta (PCDREAD) and expressed in user accessible data format.

Type Description

Array [0...19] of byte Array of PCDWRITE

BYTE Control word low byte.

BYTE Control word high byte.
BYTE Reference low byte.

BYTE Reference high byte.

BYTE Parameter 12-21 [2] low byte.
BYTE Parameter 12-21 [2] high byte.
BYTE Parameter 12-21 [3] low byte.
BYTE Parameter 12-21 [3] high byte.
BYTE Parameter 12-21 [4] low byte.
BYTE Parameter 12-21 [4] high byte.
BYTE Parameter 12-21 [5] low byte.
BYTE Parameter 12-21 [5] high byte.
BYTE Parameter 12-21 [6] low byte.
BYTE Parameter 12-21 [6] high byte.
BYTE Parameter 12-21 [7] low byte.
BYTE Parameter 12-21 [7] high byte.
BYTE Parameter 12-21 [8] low byte.
BYTE Parameter 12-21 [8] high byte.
BYTE Parameter 12-21 [9] low byte.
BYTE Parameter 12-21 [9] high byte.

14 | Danfoss A/S © 2019.12
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Table 9: Input/output Parameter

Parameter

DATA_READ

Type
DATA_READ

Parameter

STW
BIT_00_CTRL_RDY
BIT_01_DRV_RDY
BIT_02_COST_RDY
BIT_O03_TRIP
BIT_04_ERROR
BIT_O5_RESERVED
BIT_06_TRIPLOCK
BIT_07_WARINING
BIT_08_RUNNING_REF
BIT_09_CTRL_SOURCE
BIT_10_F_LIMIT_OK
BIT_11_IN_OPR
BIT_12_IN_AUTOSTART
BIT_13_VOLT_MAX
BIT_14_TORQ_MAX
BIT_15_TIME_EXD
MAV

PCD_02

PCD_03

PCD_04

PCD_05

PCD_06

PCD_07

PCD_08

PCD_09

Description

Input data read structure. Holds the data structure obtained from the process data
(PCDREAD) and expressed in user accessible data format.

Type Description

Structure Status word

BOOL O=control not ready, 1=control ready.
BOOL O=drive, 1=drive ready.

BOOL 0=coasting, 1=enable.

BOOL 0=no error, 1=trip.

BOOL 0=no error, 1=error (no trip).

BOOL O=reserved, 1=no action.

BOOL 0=no error, 1=trip lock.

BOOL 0=no warning, 1=warning.

BOOL O=speed<>reference, 1=speed=reference.
BOOL O=local operation, 1=bus control.

BOOL 0=out of frequency limit, 1=frequency limit ok.
BOOL 0=no operation, 1=in operation.

BOOL 0=drive OK, 1=stopped, auto start.

BOOL O=voltage OK, 1=voltage exceeded.

BOOL O=torque OK, 1=torque exceeded.

BOOL O=timer OK, 1=timer exceeded.

INT Measured actual value (speed) in raw value 0 to (+16384).
INT Depends on the drive configuration.

INT Depends on the drive configuration.

INT Depends on the drive configuration.

INT Depends on the drive configuration.

INT Depends on the drive configuration.

INT Depends on the drive configuration.

INT Depends on the drive configuration.

INT Depends on the drive configuration.

Danfoss A/S © 2019.12
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Parameter Type Description
DATA_WRITE | DATA_WRITE Holds the data structure in user accessible data format to send the process data
(PCDWRITE) to the drive.
Parameter Type Description
cTW Structure Control word
BIT_00_PRESET_REF _1 BOOL O=reference value, 1=selection Isb.
BIT_O1_PRESET_REF_2 BOOL O=reference value, 1=selection msb.
BIT_02_DC_BRAKE_RAMP | BOOL 0=DC brake, 1=ramp.
BIT_03_COAST_INV BOOL 0=coasting, 1=no coasting.
BIT_04_QSTP_RMP BOOL 0=quick stop, 1=ramp.
BIT_05_HLD_RMP BOOL 0=hold output frequency, 1=use ramp.
BIT_06_START BOOL O=ramp stop, 1=start.
BIT_O7_RESET BOOL 0=no function, 1=reset.
BIT_08_JOG BOOL 0=no function, 1=jog.
BIT_09_RAMP_1_2 BOOL O=ramp 1, 1=ramp 2.
BIT_10_USE_CTRL_WORD | BOOL O=local control, 1=fieldbus control.
BIT_11_RLY_1_ON BOOL O=relay 01 deactivated, 1=relay 01 active.
BIT_12_RLY_2 ON BOOL O=relay 02 deactivated, 1=relay 02 active.
BIT_13_SETUP_SEL_1 BOOL O=parameter set-up 1, 1=selection msb.
BIT_14_SETUP_SEL_2 BOOL O=parameter set-up 2, 1=selection msb.
BIT_15_REVERSE BOOL 0=no reverse, 1=reverse.
REF_VALUE INT Main reference speed is a raw value (-16384) to (+16384).
PCD_02 INT Depends on the drive configuration.
PCD_03 INT Depends on the drive configuration.
PCD_04 INT Depends on the drive configuration.
PCD_05 INT Depends on the drive configuration.
PCD_06 INT Depends on the drive configuration.
PCD_07 INT Depends on the drive configuration.
PCD_08 INT Depends on the drive configuration.
PCD_09 INT Depends on the drive configuration.

16 | Danfoss A/S © 2019.12
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2 Using FBs in Schneider Electric Unity Pro

2.1 Importing Danfoss Library into a Project

Procedure
1. Download the VLT_MBTCP_LIB_V1_00.zip file from Danfoss website.
2. Unzip the VLT_MBTCP_LIB_V1_00.zip file.

Name Date modified Type Size

o
{ VLT_MBTCP_LIB V1_00zip S =
Open G
Open in new window _g
=]
Extract AlL. °
7-Zip > Open archive
CRC SHA » Open archive »
Pin to Start Extract files...
[&f Edit with Notepad++ Extract Here

lllustration 6: Extract VLT_MBTCP_LIB_V1_00 Library

3. From the Microsoft Windows start menu, select Types Library Update in the Schneider Electric Folder.

O Software Update

e30bu612.10

z Software Update Release Notes

|I Types Library Update

B2 unity ProxL
ﬁ Settings

L Type here to search

Illustration 7: Types Library Update
4, Select the highlighted button.

ﬁ Types library update *

Enter the directory where is located the file FAMILY.DSC of installation form :

e30bu613.10

|C:\WINDOWS\,system32 |
Library path l CAProgramDatshSchneider ElecticiUnity ProyCustomlibset |V13_D L]
Exit | Install farmily ‘

Illustration 8: Library Update
5. Navigate to the unzipped VLT_MBTCP_LIB_V1_00 library folder location, select FAMILY.DSC file.
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6. Press Open.

& Open X
Look in: | VLT_MBTCP_LIB_V1_00 ﬂ e B cf B
% MName = Date modified Type
- CHI 3/12/2019 1200 PM  File folder
i code 3/12/2019 1200 PM  File folder
Va4l ENG 3/12/2019 1200 PM  File folder
Desktop FRE 3/12/2019 1200 PM  File folder
. GER 3/12/2019 12:00 PM  File folder
" ITA 3/12/2019 12200 PM  File folder
Libraries SPA 3/12/2019 12:00 PM  File folder
Q | T FAMILY.DSC 3/12/2019 1200 PM  DSC File
e [ ] LIBRARY.DSC 3/12/2019 1200 PM  DSC File
Ne-t.\.o-\rork
£ >
— -
File name: *.dsc ﬂ I Open
Files oftype: |Fami|yr Files (*.dsc) ﬂ Cancel
Illustration 9: Select Family.DCS File
7. Click Install family to install the VLT_MBTCP_LIB_V1_00 library.
ﬁ Types library update X

Enter the directory where is located the file FAMILY DSC of installation form

|C:\,Use rsyl 368649 De skiopyWLT_MBTCF_LIB_V1_00\FAMILY DSC

]

ChAProgramDatal Schneider ElecticiUnity Fro\CustomLibset |\a’1 30 ﬂ

Library path |

Exit ‘ Install family ‘

lllustration 10: Install Family

8. After successful installation, press OK in The installation has succeeded message.

e30bu614.10

e30bu615.10
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Types Library Update X

Entert nstallation form :

—

'0 The installation has succeeded
o
tomLibset [v13.0 |

Library path

Exit | Install farnily |

Illustration 11: Successful Installation
9. Open Unity Pro.
10. Select Types Library Manager from Tools menu bar.

11. Verify whether VLT_MBTCP_LIB_V1_11 library is installed as shown in following illustration.

B | Types Library Manager

Al Types “ariahle types FFE Types

e30bu617.10

Mame -
[ <Application>

=-£3 <LibsetV13.0>
@[30 Baselib

w0 Communication

] CONT_CTL

Custom Lib

Diagnostics

I/0 Management

MotionFunctionBlock

Motion

Obsolete Lib

Safety

System

UnitylLL 984

[

1

[+

111 -
COCCCOOCCOD

-1

[+

Illustration 12: Types Library Manager with VLT_MBTCP_LIB_V1_00 Library

€30bu616.10
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2.2 Creating a Project

Procedure
1. Open Schneider Electric Unity Pro software.

2. From the menu bar, select File= New....

Unity Pro XL : <No name=*

File | Edit View Services Tools Build PLC Debug Window Help §
2 New... CtrisN  F & & 3
@& Open.. Ctrl+0

Close n
& save Ctrl+S

Save As..

Export Project..,

Illustration 13: Main Section Creation
-» New Project dialog box appears.

3. Select the used M340 Ethernet PLC, and click OK.

Configuration should be made according to the actual used PLC.

New Project X

o

WS elemes %
PLC Min.OS Version  Description Cancel _§
= Modican M340 5

BMX P34 1000 0270 CPU 340-10 Modbus Help v

BMX P34 2000 02.70 CPU 340-20 Modbus

BMX P34 2010 02.00 CPU 340-20 Modbus CANepen

BMX P34 20102 02.70 CPU 340-20 Modbus CANopen2

BMX P34 2020 0270 CPU 340-20 Modbus Ethemet

BMX P34 2030 02.00 CPU 340-20 Ethemet CANopen

BMX PRA 0100 0270 Peripheral Remote I/ Adaptor

Illlustration 14: CPU Selection
4. From the menu bar, select File= Save As.
5. In Save As pop-up window, enter the file name as Danfoss.

6. Press Save.
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Save As X o
S
Save in: ‘ Unity Pro v‘ (< W M=k 4 <§
ws Ke)
ﬁ Name Date modified Type ~ %
Quick access
Desktop
mM
Libraries
Thi; PC
? %
Nef\&ork &S 2
File name: |D3ﬂf055| M | | Save
Save astype: | Unity Pro Files (*STU) w Cancel
lllustration 15: Save As the Project
7. Navigate to Project Browser= Project= Configuration, right-click PLC bus, and select Open.
File Edit View Services Tools Build PLC Debug Window Help °
S-g= s & ® mEL 5
=]
LEMB A 3
[
Project Browser H
%a Structural views

-+ {3, Configuration
N . c
%@, 3: CaNgpe  OPEN
-2, Derived Data Go to Bus Master

Illustration 16: PLC Bus Configuration
8. In PLCBUS slot, select according to the actual hardware configuration.

9. Right-click and select New Device....
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Bus: 0 Bhx P34 20302 02.70 W

e30bu622.10

Illustration 17: PLC Bus New Device Configuration

10. From New Device tab=Communication, select the NOC communication module BMX NOC 0401.2, and click OK.

The hardware configuration has to match the actual used PLC.

New Device X

o
I
o
g
Topological Address 01 _(3)
Cancel o
m
(]
Part Number Description Help
=~ Modicon M340 local drop
@ Analog
=~ Communication
BMX EIA 0100 AS-interface Module V3
BMX NOC 0401 Ethernet4 Port 10/100 RJ45
BMX NOC 04012 Ethemet 4 Port 10/100 RJ45
BMX NOE 0100 Ethemet 1 Port 10/100 RJ45

Illustration 18: NOC Module Selection

11. In Properties of device pop-up window, use the default DTM name and click OK.
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Properties of device X

General Device information DTM information Protocol information

e30bu624.10

DTM name management

o ‘M_NOCD‘%DH

DefaultlfO vision management

Default input I/O vision

Variable name : M_MNOCO401_IMN

Type name T_M_NOCO407_IN
Default output 1/Q vision

Variable name : M_NOCO401_0UT

Type name: T_M_NOC0O407_0UT

Illlustration 19: NOC DTM Name Creation
12. From the menu bar, select Build= Rebuild All Project.

13. Navigate to Project Browser=Variables & FB Instances=> Derived Variables, variables are generated automatically as shown in the
following illustration.

+  NOCDTM input variable=M_NOC0401_IN
«  NOC DTM output variable=>M_NOC0401_OUT

............... o

Filter =

n

N =/ |* I

T4 % ame H 8

Name Type > Val C.. ™ 4 4 Address - g

@ M_NOCDH401_IN T_M_NOC0401_IN %MWO (8
5@ M_NOC0401_OUT T_M_NOC0401_0UT %MW16

[

Illlustration 20: NOC DTM Input & Output Variables
14. Navigate to Project Browser= Project= Configuration=PLC bus=Rack 0=BMX NOC 0401.2.
15. Select the NOC module, right-click, and select Open.

- o
Project Browser H §
%a Structural view §
o
..... : a Project ~ T
=--~{3l, Configuration
© Ee-J, 02 PLC bus

=---M, 0 : BMX XBP 0800

(F) (F) : BMX CFS 2000
B., 0: BMX P34 20302

45 1 : EMX NOC 040

s ii:i 0 2 I

Illlustration 21: NOC Module Selection

16. Configure the NOC module memory size as shown in the following illustration.
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+ Input: %MW, index: 0, max size: 100.
+  Output: %MW, index: 100, max size: 100.

Ethernet 4 Port 104100 RJ45
=
[ Bmx NOC 04012 Tt Configuration
B Channel0
Project
Metwark nare : 4 MNOCO401
Inputs Outputs
40 index: R 40 irclex:
Ilax size: 0a Il size: 0a
EIP connectivity network
Update application

Illustration 22: Configure the NOC Module Memory Size

e30bu627.10

17. From the menu bar, select Edit= Validate to validate the modification and build the changes.

A If more number of modbus devices DTM is added, increase each memory size every time. Then maximum memory size 100 is

reserved.

B If basic operation function block (DUT1) is configured, the NOC module memory size is occupied as Input: (%MW Index: 0, Max

Size: 20) and Output: (%MW Index: 20, Max Size: 20).

C If flexible control function block (DUT1) is configured, then the NOC module memory size is occupied as Input: (%MW Index:

0,Max Size: 26) and Output: (%MW Index: 26, Max Size: 26).
18. From the menu bar, select Build= Rebuild All Project.

19. Navigate to Project Browser=Variables & FB Instances=> Derived Variables, variables are generated automatically as shown in the

following illustration.

+  NOCDTM input variable=>M_NOCO0401_IN.
« NOC DTM output variable=>M_NOC0401_OUT.

Variables DDT Types Function Blocks DFB Types
Filter

T neme =
Name Type ~  Value Comment ~ /¢ Address -
& A5 @ M_NOCH401_IN T_M_NOCO401_IN %MWO
& A8 @ M_NOC0401_OUT T_M_NOC0401_0UT %MW100

Illustration 23: NOCDTM M_NOC0401_IN & M_NOC0401_OUT Variable

20. From the menu bar, select Tools=DTM Browser.

e30bu628.10
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.1!

=t| File Edit View Services Tools Build PLC Debug Window L o
q (=)}
SR=a = v Project Browser Alt+1 ¢
€ o
Fa | o [ 3
bl i MBS + Hardware Catalog Alt+2 ¢
Project Browser T2 Types Library Browser Alt+3
%ﬂ R Operator Screen Library Alt+4
Search / Replace Alt+5
""""""" g Derived Data Types|  Diagnostic Viewer Alt+6
------------- Derived FB Types
i [, Variables & FB insta PLC Screen Alt+7
e[, Motion Variable Window Alt+8
(3 Communication v Data Editor Alt+9
(I MNetworks ,
- (&, program DTM Browser Alt=Shifts1
------------- A1 Animation Tables
Illustration 24: Select DTM Browser
21.In DTM Browser, select the NOC module M_NOC0401 DTM.
22, Right-click and select Open.
DTM Browser n E
[sa)
{33 Host PC ) E
EaNil < 192.168.0.1 > M_NOCD40 _ 3
Add...
Connect
Illustration 25: Open NOC Module DTM
23. In NOC Module DTM=>Channel Properties=> TCP/IP, assign the IP address as 192.168.0.1.
24, Assign the subnet as 255.255.255.0.
‘- M_NOC0401.2 o
B Communication e
[ ﬁ M_NOC0401 @
3
C'”Z”W”,f(': St S Static g %
Group/Parameter Value Unit
Services 1P Address
Address Server b Module IP Address 192.168.0.1
QoS =k
Security Description

Illustration 26: NOC DTM IP Address Configuration
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2.3 Adding Function Blocks to the Main Program

Procedure
1. Navigate to Project Browser= Structural View=> Project=Program=TASK=MAST= Sections.

2. Right-click and select New Section....

Project Browser n
%a Structural view

-1, Configuration
-] Derived Data Types
-2 Derived FB Types
[, variables & FB instances
21 Motion
(1 Communication

e30bu632.10

e ensecion.

Illustration 27: New Section Creation

3. Enter MAIN as the name, and select the language FBD based on the project requirement.
4. Click OK.

New X

General Localization Condition Comment

e30bu633.10

MName:
[MAIN|

Language: Protection:
FBD ~ MNaone R4

Cancel Apply Help

Illustration 28: Main Section Creation
5. In Sections=Main, import the Danfoss function blocks.
6. Press Ctrl+l, or right-click the empty section.
7. Select FFBInput Assistant....
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10 20

Zoom

1N

Illustration 29:

s Data Selection...

FFB Input Assistant...

FFB Input Assistant

Ctrl+V

Ctrl+D
Cirl+l

e30bu634.10

8. From Function Input Assistant, in FFB type text field enter the function block name as VLT_MBTCP_FC_BASIC (or
VLT_MBTCP_FC_PARAM_ACCESS, or VLT_MBTCP_FC_DIAGNOSTICS, or VLT_MBTCP_FC_FLEXIBLE_CTRL).

9. InInstance text field enter the instance name for the instantiated function block.
g?; Function Input Assistant X o
-
FFB type [ViT_MBTCR_FC_BASIC ~] J M
O
Instance |VLT,METCP,FC,EA5\CJ & \J _g
o
52}
Prototype 9]
no. Comment Entryfield  ~
1| 0= Drive is notready, 1= Enabling the drive ready
2 | 0=Drive in stop mode, 1=Start command to drive
@ REVERSE BOOL 3 | 0=Drive run in forward direction. 1=Drive run in reverse directon.
% REF_VALUE INT 4 | Reference speed0-10000=0-100.00%
@& RESET BOOL 5 | 1= Resets the device failure and resets the FAULT output fo 0.
& COMM_STATUS BOOL 6 | Connectthe 'Healthy_Bit variable of the slave device and it holds the curr.
@ PCDREAD BASIC_VLT_IN_DDT 7 | Process data sentfrom the frequency converter contain information about.
=89 <outputs>
& READY BOOL 1 1= The drive is ready for operation
& FAULT BOOL 2 | 1= Adetected failure in the control block. To resetthe FAULT output pin, .
® WARNING BOOL 3 | 0= Nowarining. 1= Drive is in waming state
® RUNNING BOOL 4 | 1="The drive is unning and has an output frequency (MAV > 0)
@ RUN_ON_REF BOOL 5 | 0=The actual motor speed reaches the preset speed reference
& COMM_OK BOOL 6 | 1= Indicates thatthe communication between Drive and PLC is healthy
* MAV INT 7 | Main Actual Value in % (Expressed in integer value). For ex:if the MAY va.
@ MOTORCURRENT REAL 8 | Motor Currentin Amps
& PCDWRITE BASIC_VLT_OUT_DDT 9 | Process data sentfrom the PLC to the frequency converter. v
Add Pin Remove Pin(s) Help On Typa
Special Assistant Cancel Help
Illustration 30: VLT_MBTCP_FC_BASIC Function Block Input Assistant
=» VLT_MBTCP_FC_BASIC function block successfully called under Sections folder.
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VLT_MBTCP_FC BASIC 0

VLT _MBTCP_FC _BASIC 1

—[DRV_EN READY
—[RUN FAULT
—|REVERSE WARNNG
—|REF_VALUE RUNNING
—|RESET RUN_ON_REF
—|coMM_STATUS COMM_OK
—|PCDREAD MAV
MOTORCURRENT

PCDWRITE

Illustration 31:

VLT_MBTCP_FC_BASIC Function Block Instances

e30bu636.10
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2.4 Creating Process Variables for the Function Block Instance

Procedure
1. Create a variable DRV _EN for the input pin DRV_EN of VLT_MBTCP_FC_BASIC__0 and press Enter.

VLT_MBTCP_FC BASIC 0 2
VLT_MBTCP_FC_BASIC 1 g
F—H e F R READY |
= JORVE el 7 [
—|REVERSE WARNNG [—
—|REF_VALUE RUNNING [—
—||RESET RUN_ON_REF [—
—|COMM_STATUS COMM_OK f—
—|PCDREAD MAV —
MOTORCURRENT [—
PCDWRITE |—

Illustration 32: VLT_MBTCP_FC_BASIC Function Block Input Pin Variable Creation

Create variable? window appears.

2. Click the green button.

Create variable?

o X >

e30bu638.10

Type: |BOOL w

DRV_EN Variable Creation

Illustration 33:

3. Repeat the same steps to create variables for I/O pins as shown in the following illustration.

VLT MBTCP FC BASIC 0

1 o
VLT MBTCP FC BASC 8
DRV EN—orv_EN ReADY [—READY b
- RUN—|[run FAULT [—FAULT : ©
REVERSE—||revERSE WARNNG [—WARNING -
REF . VALUE—[rReF vaLUE RUNNNG [—RUNNING
“RESET—|RESET RUN_oN_REF [—RUN ON REF
-~ . —|comMM_STATUS covm_oK [—COMM OK- - - -
—{|PcoreAD mav [—MAV T
MOTORCURRENT [—MOTORCURRENT
PCOWRITE [— -

Illustration 34: VLT _MBTCP_FC_BASIC Function Block with All Variables
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It is not necessary to create variables for all I/O pins. However, it is mandatory to map the variables for PCDREAD,
PCDWRITE, and COMM_STATUS pins of the function block instance.

4. Follow the same steps to create the variables for VLT_MBTCP_FC_PARAM_ACCESS, VLT_MBTCP_FC_DIAGNOSTICS, and
VLT_MBTCP_FC_FLEXIBLE_CTRL function blocks.
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2.5 DTM Configuration for VLT_MBTCP_FC_BASIC or VLT_MBTCP_FC_FLEXIBLE_CTRL Function
Block

Procedure
1. From the menu bar, select Tools=DTM Browser.
2. In DTM Browser, select the NOC module DTM.
3. Right-click and select Add.

o
DTM Browser S
Open 3
i3 Host PC 2
N - I5a)
N - 192.168.0.1 > M_Noco40q]  Add.. >
Illustration 35: Add DTM
= DTM devices list dialog box appears.
4. Select the Generic Modbus Device DTM.
5. Click Add DTM.
Add *
=
S
Device Type Vendor Version Date ~ 'S
B BMEP585040 (from EDS) Device Schneider Electric | 210 -g
B BMEP586040 (from EDS) Device Schneider Electric 210 ]
BMX NOC0401 (from EDS) Device Schneider Electric 1.1
B BMX NOC0401 Revision 2.1 (fr... Device | Schneider Electric 21
BMX NOC0402 (from EDS) Device Schneider Electric | 1.1
B ETB 1EI08E 083 PPO (from E.. Device Schneider Electric 36
ETE 1EI 12E 04S PPO (from E.. Device Schneider Electric 36
B ETB 1EI 16C P00 (from EDS) Device | Schneider Electric 36
B ETB1EI16E PPO (from EDS) Device Schneider Electric 36
Generic Device Device Schneider Electric 1600
B  Generic Device Explicit Msg Device Schneider Electric 1600
E Lexium 32 (from EDS) Device Schoeider Electric 11
IE Mcﬂ:us Device Device Schneidergectnc 1.1.12.0 2015-05-27
Schneider TCSESMO4XKXRK.. Device Schneider Electric Pl
B Schneider TCSESMO4XXXXX.. Device Schneider Electric 12
B Schneider TCSESMOBXXXXX. Device | Schneider Electric 12
B Schneider TCSESMOSXXXX.. Device SchneiderElectric | 1.1
B Schneider TCSESMOBXXXXX Device Schneider Electric i
Schneider TCSESMOSXXXXX.. Device Schneider Electric 152
B Schneider TCSESM10XXXXX.. Device Schneider Electric 1.1
Schneider TCSESMTOXXXAX.. Device Schneider Electric 12 =

Add DT Close

Illustration 36: Add Modbus DTM
6. In Properties of device tab, enter the DTM name DANFOSS_DRIVE_VLT]I.
7. Click OK.

Follow this step only when VLT MBTCP_FC BASICfunction block is used.
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Properties of device b4

General Device information DTM information Protocol information

e30bu642.10

DTM name management

Name - DANFOSS_DRIVE_VLT1

Default|fO vision management

Defaultinput |/O vision

Variable name : DANFOSS_DRIVE_WLT1_IN

Type name T_DANFOSS_DRIVE_WVLTT1_IN
Default output [/O wision

Variable name : DANFOSS_DRIVE_WLT1_OUT

Type name : T_DANFOSS_DRIVE_VLT1_OUT

Illustration 37: Modbus Device DTM Name Creation for VLT_MBTCP_FC_BASIC Function Block
8. In Properties of device tab, enter the DTM name DANFOSS_DRIVE_VLT1_FLEX.
9. Click OK.

Follow this step only when VLT MBTCP_FC_FLEXIBLE_CTRL function block is used.
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Properties of device X

General Device information DTM information Protocol information

e30bu643.10

DTM name management

A [DANFOSS_DRIVE_VLT1_FLEX |

Default O vision management

Defaultinput /O vision

Wariable name : DANFOSS_DRIVE_VLT1_FLEX_IN

Type name : T_DANFOSS_DRIVE_VLT1_FLEX_IN
Default output I/O vision

Variable name : DANFOSS_DRIVE_VLT1_FLEX_OUT

Type name : T_DANFOSS_DRIVE_VLT1_FLEX_OUT

Illustration 38: Modbus Device DTM Name Creation for VLT_MBTCP_FC_FLEXIBLE_CTRL Function Block
10. In DTM Browser, select the NOC device M_NOC0401 DTM.
11. Right-click and select Open.

o
DTM Browser n 3
&3 Host PC 3
Add...
Connect

Illustration 39: Open NOC Device DTM
12. From NOC Module DTM=> Device list=>select DANFOSS_DRIVE_VLT1 or DANFOSS_DRIVE_VLT1_FLEX.
13. Assign the IP address as 7192.168.0.2 in Address Setting tab.
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i M_NOC0401.2
Communication
M_NOC0401

= Channel Properties
Switch
TCP/IP
=l  Services
Address Server
SNMP
Qos
Security
= EtherNet/IP Local Slaves
- Local Slave 1
! ltems
Local Slave 2
! ltems
=l Local Slave 3
! Items
=  Device List
[003] DANFOSS_DRIVE VLT1 <MDB: 192.168.0.2>
Reguest 001: ltems

lonaina

Illustration 40:

Change Address

1P Address:

Address Server

DHCP for this device:

Identified by:

Identifier:

Subnet Mask:

Gateway:

Modbus DTM IP Address Configuration

Properties Address Setting Request Setting

192 . 168 . O .

Disabled

MAC Address

00-00-00-00-00-00

e30bu645.10

14. In NOC Module DTM= Device list=> DANFOSS_DRIVE_VLT1=>Request Setting tab, click the Add Request button.

15. Configure the following data: slave (VLT drive) IP address, read reference slave address (RD ref slave), read data length (RD length),
write reference slave address (WR ref slave), and write data length (WR length).

Follow this step only when VLT MBTCP_FC_BASICfunction block is used.

Address and length assignment for VLT_MBTCP_FC_BASIC function block:

Read reference slave address=2909
Read RD length=4
Write reference slave address=2809
Write RD length=2

Last value=set to zero

e M_NOC04012
Communication
- M_NOC0401

5 Channel Properties
| Switch
TCP/IP
B Services
| Address Server

Properties Address Setting Request Setting

Add Request Remove

SNMP
QoS
Security

Illustration 41:

RD Address
2000

RD Length | LestValue | WR Address
Set to Zero 2800

WR Length

e30bu646.10

Modbus DTM Address and Length Assignment for VLT_MBTCP_FC_BASIC Function Block

16. In NOC Module DTM=>Device list=>DANFOSS_DRIVE_VLT1= Request Setting tab, click the Add Request button.

17. Configure the following data: slave (VLT drive) IP address, read reference slave address (RD ref slave), read data length (RD length),
write reference slave address (WR ref slave), and write data length (WR length).

Follow this step only when VLT MBTCP_FC FLEXIBLE_ CTRL function block is used.

34| Danfoss A/S © 2019.12

AU326537836110en-000101 / 130R0925



Programming Guide | Function Blocks with Schneider Electric Unity

Pro

Do

Using FBs in Schneider Electric Unity Pro

Address and length assignment for VLT_MBTCP_FC_FLEXIBLE_CTRL function block:

Read reference slave address=2909
Read RD length=10
Write reference slave address=2809
Write RD length=10

Last value=set to zero

Properties Address Setting Request Setting

Add Request Remove

Connection Bit | Unit ID | Health Time Qut{ms) zpetitive Rate(m:  RD Address RD Length | LastValue | WR Address
0 235 1500 60 2909 / 10 Set to Zero 2809

WR Length

e30bu647.10

lllustration 42: Modbus DTM Address and Length Assignment for VLT _MBTCP_FC_FLEXIBLE_CTRL Function Block

18. Navigate to Project Browser=>Project=>Configuration=>PLC bus=Rack 0=BMX NOC 0401.2, select the NOC module.

19. Right-click and select Open.

Project Browser ﬂ
%E Structural views
----- -3 Project ~
=3, Configuration
A%, 0 : PLC bus

------ T, o : BMX XBP 0800

(P} (P) : BMX CPS 2000
B., 0: BMX P34 20302
011 : BMx NOC 0401.2]
2 . open |

Illustration 43: NOC Module Selection

e30bu648.10

20. From the menu bar, select Edit= Validate to validate the modification and build the changes.

21.In NOC Module DTM=>Device list=>DANFOSS_DRIVE_VLT1= Properties tab=10 Structure Name, verify that the input variable name is

DANFOSS_DRIVE_VLT1_IN and the output variable name is DANFOSS_DRIVE_VLT1_OUT.

Follow this step only when VLT MBTCP_FC _BASICfunction block is used.
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. M_NOC04012
=

% Communication
|[& M_NOCD401

= Channel Properties Properties Address Setting Request Setting
Switch

TCP/P Properties

B Services Humber: 003 . Active Configuration: Enabled
Address Server
SNMP Comment:
QoS

-~ Security

B EtherNet/IP Local Slaves

'T Local Slave 1

e30bu649.10

Items. 10 Structure Name

=-  Local Slave 2
Lo ltems Input

Default Name

= local Slave 3 StcHire Name: T_DANFOSS_DRIVE_VLT1_IN
Items

. DANFOSS_DRIVE_VLT1_IN
= [003] DANFOSS_DRIVE_VLT1 <MDB: 192.168.0.2> Yariark Yo —-

Request 001: ltems
Logging

Output

Structure Name: T_DANFOSS_DRIVE_VLT1_OUT

Variable Name: DANFOSS_DRIVE_VLT1_OUT -

Illustration 44: Modbus DTM VLT_MBTCP_FC_BASIC FB Input & Output Variable Name

22, Build the project, and navigate to Project Browser=>Variables & FB Instances=> Derived Variables.

23. Variables generate automatically as shown in the following illustration.

Variables DDT Types Function Blocks DFB Types o
Filter g
r % Name | = || U\g\
Name Type v  Val .. ¥ 4 4 Address - -g
ERSIEFDANFOSS_DRIVE VLTLIN | T DANFOSS DRVE VLTIIN | | | |%mwis Y]

o220 Freeld ARRAY[0..7] OF BYTE sMW16

5% Freel[0] BYTE %MW16

5% Freel[1] BYTE %MW16

#£® Freel[2] BYTE %MW17

2% Freel[3] BYTE H%MW17

5% Freel[4] BYTE %MW18

5% Freel[5] BYTE “%MWI18

75 ® Freel[B] BYTE F%MW19

2@ Freel[7] BYTE “%MW19

£-28 @ DANFOSS_DRIVE_VLT1_OUT T_DANFOSS_DRIVE_VLT1_OUT %MW36

=24 0 Freel ARRAYI[0.3] OF BYTE %MW36

25 Freel[0] BYTE %MW36

#5® Freel[1] BYTE %MW36

25 Freel[2] BYTE F%MW37

#5® Freel[3] BYTE %MW37

Illustration 45: Modbus DTM VLT_MBTCP_FC_BASIC FB Input & Output Variables

24. In NOC Module DTM=>Device list=>DANFOSS_DRIVE_VLT1_FLEXI= Properties tab= 10 Structure Name, verify that the input variable
name is DANFOSS_DRIVE_VLTI_FLEXI_IN and the output variable name is DANFOSS_DRIVE_VLT1_FLEX|_OUT.

Follow this step only when VLT MBTCP_FC FLEXIBLE_ CTRL function block is used.
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e M_NOC0401
Communication

=
"
-
H- M_NOC0401

= Channel Properties
Switch
TCP/IP
= Services
Address Server
SNMP
Qos
B+ EtherNet/IP Local Slaves
E_; Local Slave 1

Items.
B Local Slave 2
| Items.
= Local Slave 3
Items
£ Device List

[003] DANFOSS_DRIVE_VLT1_FLEX] <MDB: 192.164
Logging

Properties

Number: 003 bl

Properties Address Setting Request Setting

Active Configuration: Enabled

v

Comment:

10 Structure Name

Default Name

Input
St e T_DANFOSS_DRIVE_VLT1_FLEXLIN
R e || DANFOSS_DRIVE_VLT1_FLEXT_IN I ‘

| ———

Output
Structure Name: T_DANFOSS_DRIVE_VLT1_FLEXI OUT)
Variable Name: I DANFOSSJRNE)/LTI}LD(LOUTI ‘

e30bu651.10

lllustration 46: Modbus DTM VLT_MBTCP_FC_FLEXIBLE_CTRL FB Input & Output Variable Name

25. Build the project, and navigate to Project Browser=Variables & FB Instances=> Derived Variables.

26. Variables generate automatically as shown in the following illustrations.

Variables DDT Types Function Blocks DFE Types

Filter
r % Name |= ||‘
MName Type v  Val . ™ 1+t Address
=28 0 Freel ARRAY[0.19] OF BYTE %MW16
25 Free0[0] BYTE F%MW16
5% Freel[1] BYTE %MW16
#® Freel[2] BYTE %MW17
#5® Freel[3] BYTE %MW17
25 Freel[4] BYTE F%MW18
25 Freel[5] BYTE F%MW18
#® Freel[6] BYTE %MW19
2% Freel[7] EYTE “%MW19
25 Free0[8] BYTE FMW20
#5® Free0[9] BYTE FoMW20
#® Freel[10] BYTE %MW21
2% Freel[11] BYTE FMW21
25 Freel[12] BYTE FoMW22
#5® Freel[13] BYTE FMW22
#® Freel[14] BYTE %MW23
2% Freel[15] EYTE TMW23
25 ® Freel[16] BYTE FoMW24
#£5® Freel[17] BYTE oMW 24
#® Freel[18] BYTE %MW25
5% Freel[19] BYTE FMW25
288 DANFOSS_DRIVE_VLT1_FLEX_OUT T_DANFOSS_DRIVE_VLT1_FLEXI_QUT FoMW42

Illustration 47: Modbus DTM VLT_MBTCP_FC_FLEXIBLE_CTRL FB Input Variable

e30bu652.10
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Variables DDT Types FunctionEBlocks DFEB Types o
Filter o
r % Name | = ‘ U\g\
Name Type > Val. |Z. = |1 i Address = g
& #2 @ DANFOSS_DRIVE_VLT1_FLEXL_IN T_DANFOSS_DRIVE_VLT1_FLEXLIN SMW16 o
BRI ] DANFOSS DRIVE VLTI FLEXI OUT T _DANFOSS DRVE VLTI _FLEX OUT | | | | |%Mw42 ]

O 2B Freed ARRAY[0..19] OF BYTE S%MW42

5% Free[0] BYTE S%MWA2

£5® Freel[1] BYTE %MWA2

£ ® Free[?] BYTE %MWA3

5% Free[3] BYTE S%MWA3

5% Freel[4] BYTE SMWA4

#£5® Freel[s] BYTE SMWA4

5% Freel[6] BYTE %MWAS

5% Free[7] BYTE %MWAS

5% Freel[s] BYTE %MWAE

5% Freel[d] BYTE %MW46

5% Free0[10] BYTE S%MW47

5% Freel[11] BYTE %MW4T7

£ % Freel[12] BYTE %MWAS

5% Free0[13] BYTE S%MWAB

5% Free0[14] BYTE %MWA9

5% Freel[15] BYTE %MWAY

5% Freel[16] BYTE %MW50

5% Freel[17] BYTE S%MW50

5% Freel[18] BYTE %MW51

£ ® Free[19] BYTE %MW51

Illustration 48: Modbus DTM VLT_MBTCP_FC_FLEXIBLE_CTRL FB Output Variable
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2.6 Mapping Variables

2.6.1 PCDREAD and PCDWRITE Variable Mapping

Procedure
1. Once variables configuration is completed successfully, select Project Browser=>Variables & FB Instances= Variables.
2. DANFOSS_DRIVE_VLTI_IN and DANFOSS_DRIVE_VLT1_OUT variables are created as shown in the following illustration.

Variables DDT Types Function Blocks DFE Types o
Filter ;
T % Name | = H g
Name Type v  Val 2. ¥ 4+ 4 Address b -8
SRS DANFOSS_DRVE VLILIN | T_DANFOSS DRIVEVLTLIN ] [ hwic I
=25 B Freed ARRAY[0.7] OF BYTE %MW 16
25 @ Free0[0] BYTE %MW16
25 @ Freel[1] BYTE %MW16
25 @ Freel[2] BYTE H%MW17
25 @ Freel[3] BYTE %MW17
25 @ Freel[4] BYTE %MW18
25 @ Freel[5] BYTE %MW18
25 @ Freel[6] BYTE %MW19
25 @ Freel[7] BYTE %MW19
=25 @ DANFOSS_DRIVE VLT1_OUT T_DANFOSS_DRIVE_VLT1_0UT %MW 36
25 B Freel ARRAY[0.3] OF BYTE %MW 36
25 @ Free0[0] BYTE %MW 36
25 @ Freel[1] BYTE %MW 36
25 @ Freel[2] BYTE %MW37
25 % Free0[3] BYTE %MW37

Illustration 49: DANFOSS_DRIVE_VLT1_IN & DANFOSS_DRIVE_VLT1_OUT Variables
3. From Program=TASK=MAST= Sections=>Main, select VLT_MBTCP_FC_BASIC function block.
4. Double-click the PCDREAD pin, and select the dotted button.

VLT MBTCP FC BASIC O

VLT MBTCP FC BASKC 1 @

DRV EN—|DrRv_EN READY [—READY g

RUN—|run FAULT [—FAULT : ¢
REVERSE—|REVERSE waARNNG [—WARNING
REF VALUE—|REF VALUE RUNNING [—RUNNING

“RESET—{[reSET RUN_ON_REF [—RUN ON REF
—||CoMM_STATUS COMM_OK —EAE\W_GK
|: | wen |\’P|;:J-DE | MOTORCURRENT

Illustration 50: VLT_MBTCP_FC_BASIC Function Block with PCDREAD Configuration
In FBD-Editor: Instance Selection, put the check mark on Inside structure.
Select DANFOSS_DRIVE_VLTI_IN variable and click OK.
Do similarly for PCOWRITE with DANFOSS_DRIVE_VLT1_OUT variable.
The variables are mapped with PCDREAD and PCODWRITE.

© ® N o

VLT_MBTCP_FC_BASIC function block variable are successfully configured and ready for use.
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VLT _MBTCP FC BASIC 0

1
VIT_MBTCP FC BASC

DRV_EN—|orv_ENn READY

RUN—|ruN FAULT

REVERSE—{|REVERSE WARNNG
REF_VALUE—|ReF vaLUE RUNNING
“RESET—|ReSET RUN_ON_REF

COMM_STATUS COMM_OK
|DANFOSS_DRIVE_VLT1_IN— PcDREAD[ MAY

—READY
—FAULT
—WARNING
—RUNNING
—RUN _ON_REF
—COMM_COK

—MAV

:_WEM—|DANFOSS_DRNE_VLT1_OUT

MOT
PCDWRITE

Illustration 51: VLT _MBTCP_FC_BASIC Function Block with PCDREAD & PCDWRITE
10. Follow the same steps for mapping the PCDREAD with DANFOSS_DRIVE_VLT1_FLEX_IN input variable and PCODWRITE with

DANFOSS_DRIVE_VLT1_FLEX_OUT output variable to configure the VLT_MBTCP_FC_FLEXIBLE_CTRL function block.

e30bu656.10
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2.6.2 COMM_STATUS Variable Mapping

Procedure

1. From the menu bar, select Tools= DTM Browser.

-

3 =
s ME |

+ Project Browser

v Hardware Catalog

Project Browser 0f Types Library Browser

?IE T Operator Screen Library

Search / Replace

[0] Derived Data Types
[0 Derived FB Types
[, variables & FB insta
[, Motion

£y Communication
b Networks
-+, Program

------------- 71 Animation Tables

Diagnostic Viewer

PLC Screen

Variable Window
v Data Editor

Select DTM Browser
2. From DTM Browser, select the NOC module M_NOC0401 DTM.
3. Right-click and press Open.

Illustration 52:

==| File Edit View Services Tools Build PLC Debug Window |

Alt+1

Alt+2
Alt+3
Alt+4

Alt+5

Alt+6
Alt+7
Alt+8
Alt+9

DTM Browser

Alt+5hift+1

e30bu657.10

DTM Browser =
{23 Host PC _
Add...
Connect

Illustration 53: Open NOC Module DTM

e30bu658.10

4. From NOC Module DTM=> Device list=>DANFOSS_DRIVE_VLT1= Request Setting, verify if Connection Bit is set as 0, which means the

Modbus device DTM slave is in healthy status.
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o M_NOC04012

% Communication Schn o
| & w_noconn £l o
ji: | Channel Properties Properties Address Setting Request Setting \g

Switch o
Tcenp =)
Senvices Add Request Remove 2

Address Server

SNMP Connection Bit | UnitD | Health Time Out(ms) | Repetitive Rate(ms) | RD Address | RD Length | Last Value | WR Address| _ WR Length

Qos | ] 255 1500 60 2009 4 Setto Zero 2809 2
Security

5 EtherNet/IP Local Slaves

& Local Slave 1

Items

S LocalSlave 2

| Items

5 LocalSlave 3
Items

Device List

5 [003] DANFOSS_DRIVE.VLT1 <MDB: 192.168.0.2>

Request 001: ltems

Illustration 54: Modbus Device DTM Slave Connection Bit
5. Once variables configuration is completed successfully, select Project Browser= Variables & FB Instances= Variables.
= M_NOC0401_IN and M_NOC0401_OUT variables are created as shown in the following illustration.

Variables DDT Types FunctionBlocks DFE Types =
Filter o
ol ©

T Name =] g

Name Type - Value Comment s 1 Addess v B
A8 M_NOC0401_IN T_M_NOCO401_IN %MW @
0 288 M_NOC0401_0UT T_M_NOC0401_OUT %MW100 v

lllustration 55: M_NOCO0401_IN Input & M_NOC0401_OUT Output Variables

6. Expand the M_NOC0407_IN input variable=HEALTH_BIT_IN=HEALTH_BIT_IN[0], verify whether variable HEALTH_BIT_IN[O] is
created in byte data type as shown in the following illustration.

Variables DDT Types Function Blocks DFB Types o
Filter -
r % Name | = ” §
Name - Type - Val = T 4+ Address g
5 +4@ M NOCD401 IN_| T_M_NOCD401_IN %MW 9]

o B _HEALTH BITS_IN ARRAY[0.31] OF BYTE %MWO

|22 @ HEALTH_BITS_IN[O] BYTE | %MW0

7@ HEALTH_BITS_IN[1] BYTE %MWO

#£5% HEALTH_BITS_IN[2] BYTE %MW1

#2% HEALTH_BITS_IN[3] BYTE %MW1

#2% HEALTH_BITS_IN[4] BYTE %MW2

#2® HEALTH_BITS_IN[5] BYTE %MW2

#2® HEALTH_BITS_IN[G] BYTE %MW3

2% HEALTH_BITS_IN[7] BYTE %MW3

2% HEALTH_BITS_IN[8] BYTE %MW4

22 % HEALTH_BITS_IN[9] BYTE %MW4

#2% HEALTH_BITS_IN[10] BYTE %MW5

#3% HEALTH_BITS_IN[11] BYTE %MW5

#5% HEALTH_BITS_IN[12] BYTE %MWE

#5% HEALTH_BITS_IN[13] BYTE %MWE

#£9% HEALTH_BITS_IN[14] BYTE %MW7

#5% HEALTH_BITS_IN[15] BYTE %MW

#5% HEALTH_BITS_IN[16] BYTE %MW3

#3% HEALTH_BITS_IN[17] BYTE %MW3

#5® HEALTH_BITS_IN[18] BYTE %MWY

#2® HEALTH_BITS_IN[19] BYTE %MWY

#£5% HEALTH_BITS_IN[20] BYTE %MW10

£ % HEALTH_BITS_IN[21] BYTE %MW10

=5 % HEALTH_BITS_IN[22] BYTE %MW1

#3% HEALTH_BITS_IN[23] BYTE %MW1

#3% HEALTH_BITS_IN[24] BYTE %MW12

#2® HEALTH_BITS_IN[25] BYTE %MW12

#£5% HEALTH_BITS_IN[26] BYTE %MW13

2% HEALTH_BITS_IN[27] BYTE %MW13

#5% HEALTH_BITS_IN[28] BYTE %MW 14

#5% HEALTH_BITS_IN[29] BYTE %MW 14

#2% HEALTH_BITS_IN[30] BYTE %MW15

#5% HEALTH_BITS_IN[31] BYTE %MW15

=-28@ M_NOC0401_0UT T_M_NOC0401_0UT %MW20

Illustration 56: M_NOC0401_IN Input Variable
7. From Main Program, select VLT _MBTCP_FC_BASIC function block.
8. Double-click COMM_STATUS pin, and select the dotted button.

9. In FBD-Editor: Instance Selection, put the check mark on Inside structure.
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10. Select and expend the variable M_NOC0401_IN by pressing the plus button.

11. Select and expend the variable HEALTH_BITS_IN by pressing the plus button.
12. Select the variable HEALTH_BITS_IN[0] and add .0 as shown in the following illustration.
13. Press OK to assign the variable to COMM_STATUS input.

FBD-Editor : Instance Selection

T 1
|[M_NOC0401_IN.HEALTH_BITS_IN[OL0 |

Variables Function Blocks

r % Name |=

[M_noco401_IN'

‘ [ Inside structure

Name
=@ M_NOC0401_IN

= B HEALTH_BITS_IN
@ HEALTH_BITS_IN[O]

Illustration 57:

Type M.

T_M_NOCO401_IN
ARRAY[0.31] OF BYTE
BYTE

Comment

* £ 4 Add. v  HM. ~
%MWO =
%MWQ "
%MW0 =

NOC M_NOCO0401_IN Input Variable with HEALTH_BITS_IN[0].0

e30bu662.10

Modbus Device DTM=DANFOSS_DRIVE_VLT1=>Request Setting, Connection Bit is 0, therefore, add .0with
HEALTH_BITS_IN[O]variable for COMM_STATUSinput mapping.

14. The variables are mapped with COMM_STATUS as shown in the following illustration.

VLT_MBTCP_FC BASIC 0

DRV EN—|prv_EN
R

REVERSE—|REVERSE
REF_VALUE—|REF VALUE
—RFESFT—IRESET

M_NOC0401 IN.HEALTH BITS IN[0].0—j|comm_sTATUS
—||[PCOREAD

Illustration 58:

15. Follow the same steps for mapping the COMM_STATUS input for VLT_MBTCP_FC_FLEXIBLE_CTRL function block.

VLT_MBTCP_FC BASEC L

READY |—READY

UN—]RUN FAULT —FAULT
WARNNG |—WARNING
RUNNING |—RUNNING

Run_on_REF [—RUN ON REF
comi_ok |—COMM_OK
wAY —MAV
MOTORCURRENT |—MOTORCURRENT
PCOWRIME |—DANFOSS_DRIVE_VLT1_OUT

e30bu663.10

COMM_STATUS Input is Mapped with M_NOC0401_IN.HEALTH_BITS_IN[0].0

2.7 Modbus TCP Slave Address

For addressing a station on Ethernet, the string can be made up of: r.m.cfhostAddr}

Table 10: Address Description

r

m

Rack number (rack).

Module position.

C

hostAddr

Channel number (channel).

Modbus TCP slave IP address.
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I o
CPU NOC Module =
IP Address-192.168.0.1 — §
SEE RS AN I >
3 AP [5F & Unity Pro Q2
T s
|} o L}
—
B
Rack-0

DUT-1
Module Position Slot-0

VLT Drive DUT-1
IP Address-192.168.0.2
Configured in Channel-0
(‘0.1.0{192.168.0.2})

Illustration 59: Hardware Configuration

For the hardware configuration, DUT1 Modbus TCP slave address is ('0.1.0{192.168.0.2}'), and the same address can be used in
VLT_MBTCP_FC_PARAM_ACCESS and VLT_MBTCP_FC_DIAGNOSTICS function blocks as shown in the following illustrations.

VLT MBTCP FC PARAM ACCESS 0 o
VLT_MBTCP_FC_PARAM_ACCESS 4 §
EXECUTE—expaime BUSY[—BUSY PAR <]
'0.1.0{192.168.0.2}"[sLavE_ADIR DONE [—DONE™ T
—'IIE[WR_I FAULT [—FAULT P
. 1S STRING—|is_str RD VALUE [—READ VALUE - - -
PARAMETER NUM—[PAR NO STR_RD_VALUE [—STR READ VALUE
NDEX—|NDEX FAULT_cope [|—FAULT_CODE
WRITE VALUE—|wWR \ALUE
STR_WRITE_VALUE—|STR_WR VALUE
LCENGTH—|LENGTH
TIME_OUT—|TmMEOUT
Illustration 60: VLT_MBTCP_FC_PARAM_ACCESS Function block
VLT MBTCP FC DIAGNOSTICS 0 o
= -
VLT_MBTCP_FG DIAGNOSTICS %
|('0.1.0{192.168.0.2}')— SLAVEJD[RI aarn 1 —DIAG ALARM §
TTVME_OU T—||[TRECTT WaRNNG 1 [—DIAG_WARNING ©

Illustration 61: VLT _MBTCP_FC_DIAGNOSTICS Function Block

2.8 Dynamic Array Configuration

Context:

Dynamic array is used in VLT_MBTCP_FC_PARAM_ACCESS function block, this section describes how to enable the dynamic array in the
project setting.
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1. From the menu bar, select Tools= Project Settings= General= Variables.
2. Turn on Directly represented array variables and Allow dynamic arrays (ANY_ARRAY_XXX).
3. Select OK and build changes.

Project Settings ? X

o
Properylabel  Popeyvawe 3
ol
Allow leading digits r S
[=-Project Settings o)
aniral Character set Standard %
~Management of build messages Allow usage of EBOOL edge v [0}
- Build settings Allow INT/DINT in place of ANY_BIT ¥

- Project autosaving on download 3 ¢
PLC embedded data Allow bit extraction of INT, WORD and BYTE ¥

PLC diagnostics Directly represented array variables
PLC behawiour Allow dynamic arrays (ANY_ARPATY_x%0] |

=l |<l

_F;ath Disable array size compatibility check v
ime
[ Configuration Enable fast scanning far trending I
Variables Force references intialization W
rogram Save Restore Data Reguest r
i [F-Languages
i -Common
E] Import @ Export b 4 BesetAll Apply Cancel Help

lllustration 62: Dynamic Array Setting
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2.9 Downloading a Project to PLC

Procedure

1. From the menu bar, select File= Save.

m File Edit View Services Tools Build PLC Debug Window Help 2
| z e
£l & New... Ctrl+N E

- = Open.. Ctrl+0 2

—  Close
g
El|=| Save Ctrl+S

Illustration 63: Project Save

2. From the menu bar, select Build= Build Changes.
E:] Unity Pro XL : DANFOSS_VLT* - [FBD : [MAST]] 2

H File Edit View Services Tools | Build PLC Debug Window Help %

a=zEE # B | v o (4  Apalyze Ctrl+Shift+B 3

i w& & @R = < |® W< | $Analyze Project

T & Build Changes Ctrl+B

‘ g Structural view g4 Rebuild All Project

[r = : =

Illustration 64: Build Changes

3. From the menu bar, select PLC= Set Address....
File Edit View Services Tools Build | PLC Debug Window Help E
Bl == ' | & | | Connect E
o | Set Address.. S
Illlustration 65: Set Address
4. In Set Address tab, enter IP address 192.168.0.1 in the address field.

Set Address ? X =)
v 3LC Simulator Bandidh {é
Address Address §

& |1 27001 » ‘ & Test Connection 0-’
Media Media
[TcrP ~] [TcrP ~] oK
Communication Parameters Communication Parameters Cancel
Speed rate auto-adlaptation atthe end of download Help

Illustration 66: Set PLCIP Address
5. Click Test Connection.

=» The target connects successfully as shown in the following illustration.
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Addre -
S ELE UnityXL % o
Bandwidth... E
Address 2
i) o Successfully connected to the currently selected target.
Media

TCFIP oK
Communi Cancel

Speed rate auto-adaptation at the end of download Help

lllustration 67: PLCIP Address Configured
6. Press OK.

7. From the menu bar, select PLC= Connect.

o
m File Edit View Services Tools Build PLC Debug Window Help E
aEEES Connect Ctrl+K E
. Set Address... %
Illustration 68: PLC Connect
=» PLC connection establishes successfully.
8. From the menu bar, select PLC= Transfer Project to PLC.
H File Edit View Services Tools Build PLC Debug Window Help =4
= | & Disconnect Ctrl+K E
>
e MB G <
[52}
[
Project Browser
%a Structural view
e
1 configuration = T r " .
8 Derivod Data Types &5 Transfer Project to PLC Ctrl+L
-] Derived FB Types | £ Transfer Project from PLC Ctrl+5Shift+L
Illustration 69: Select Transfer Project to PLC
9. From the Transfer Project to PLC tab popup, select the PLC Run after Transfer checkbox.
10. Click Transfer.
Transfer Project to PLC X o
PC Froject Owerwritten PLC Project "’,\"
O
>
Name: |Pm]e|:t ‘ MName ‘Pm]em | 8
b
“Wersion: |D-D 2333 ‘ Yersion ‘U 0.2333 |
Last Build |?;25;2u1a1u 9523 AN ‘ [ ‘?IZEIZDTHTME 23 AM |

FLC Run after Transter

| ITransfer I | Cancel

lllustration 70: Transfer Project to PLC

11. Click OK'in the Stop popup window.

Danfoss A/S © 2019.12 AU326537836110en-000101 / 130R0925| 47



Do

Programming Guide | Function Blocks with Schneider Electric Unity Using FBs in Schneider Electric Unity Pro

Pro

Stop X2
O
S
2
R
PLC Project: ¢
MName: Project
WVersion: 0.0.2333
Last Build: 7/26/2019 10:45:23 AM
Confirm Stop on this Project?
OK Cancel
Illustration 71: Confirm PLC for Transfer
12. Click OK in the Run popup window.
Run X e
~
S
2
R
[

PLC Project:
MName: Project

Version: 0.0.2333
Last Build: 7/26/2019 10:45:23 AM

Confirm Run on this Project?

| OK Cancel

lllustration 72: Confirm Run on This Project
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3 Examples

3.1 General Configuration of the Drive

Procedure

1. When the drive is commissioned, set parameter 0-03 Regional Settings before any other changes are made to the drive through the
LCP.

2. Verify the following parameter settings to ensure the PLC has control of the drive.

Table 11:Parameter Settings

Parameter Value
Parameter 8-01 Control Site [0] Digital and ctrl.word, or [2] Control word only
Parameter 8-02 Control Word Source [3] Option A

3. When parameter 8-01 Control Site is set to [0] Digital and Ctrl. Word, establish a connection between terminal 12/13 and terminal 27
to control the motor.

4. The default setting of the drive allows the drive to continue operation if the communication is lost to the PLC. If this operation is
not wanted, change parameter 8-04 Control Word Timeout Function via the Main Menu.

Table 12:Parameter Settings

Parameter Value

Parameter 8-04 Control Word Timeout Function [0] Off, or
[1] Freeze output, or
[2] Stop, or
[3] Jogging, or
[4] Max. speed, or
[5] Stop and trip

5. Verify that parameter 8-10 Control Word Profile is set correctly via the Main Menu.

The function block requires that parameter 8-10 Control Word Profile is set to [0] FC Profile (DEFAULT). If parameter 8-10 Control
Word Profile is set to PROFIdrive Profile, the function block does not work as expected and leads to malfunction.

6. Ensure physically that LCP mode is set to Auto On mode.
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3.2 Basic Operation Function Block

Context:

1 Fle Edit View Services Tools Build PLC Debug Window Help

» B & e eE0B n w T et~ m Ba mem| 2w 9
g
i o o | s 5
VLT_MBTCP_FC BASIC 0 'g
VLT_MBTCP_FC_BASIC ! D
DRV_EN—|DRV_EN READY |—READY
RUN—RUN FAULT |—FAULT
REVERSE—|REVERSE WARNNG (—WARNING
REF_VALUE—REF_VALUE RUNNING [—RUNNING
10 RESET—|RESET RUN_ON REF [—RUN_ON_REF
M_NOCO0401 IN.HEALTH BITS INHO] 0—(| COMM_STATUS COMM_OK [—COMM_OK
DANFOSS_DRIVE_VLT1_IN—(PCDREAD

MAV [—MAV
MOTORCURRENT [—MOTORCURRENT
PCDWRITE [—DANFOSS_DRIVE_VLT1_OUT

Illustration 73: Basic Operation Function Block
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1. Map the PCDREAD, PCDWRITE & COMM_STATUS variables with the flexible control function block.

Table 13: Mapping Variables

Type Pin name Data type Mapping

Input PCDREAD FLEXI_CTRL_VLT_IN_DDT DANFOSS_DRIVE_VLT1_FLEXI_IN
Input COMM_STATUS BOOL M_NOC0401_IN.HEALTH_BITS_IN[0].0
Output PCDWRITE FLEXI_CTRL_VLT_OUT_DDT DANFOSS_DRIVE_VLT1_FLEXI_OUT

2. Enable the drive to ready state.

A Verify the value TRUE is set to the COMM_OK output pin of the function block. It means the communication between PLC and
the drive is OK.

Set the value TRUE to DRV_EN input pin of the function block.

Verify the following values with the function block output.

Table 14:Pin Name and Expected Value

Pin name Expected value

READY TRUE

FAULT FALSE

WARNING FALSE

RUNNING FALSE

RUN_ON_REF FALSE

COMM_OK TRUE

MAV 0

MOTORCURRENT Same as parameter 16-14 Motor Current.

D Set the value TRUE to the RUN input pin of the function block.
E Setthe value 70000 to the REF_VALUE input pin of the function block.

F Verify the following values with the function block output.

Table 15: Pin Name and Expected Value

Pin name Expected value

READY TRUE

FAULT FALSE

WARNING FALSE

RUNNING TRUE

RUN_ON_REF TRUE

COMM_OK TRUE

MAV 10000

MOTORCURRENT Same as parameter 16-14 Motor Current.

G Set the value FALSE to the DRV_EN input pin of the function block.
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H Verify the following values with the function block output.

Table 16: Pin Name and Expected Value

Pin name Expected value

READY FALSE

FAULT FALSE

WARNING FALSE

RUNNING FALSE

RUN_ON_REF FALSE

COMM_OK TRUE

MAV 0

MOTORCURRENT Same as parameter 16-14 Motor Current.

I  Set the value FALSE to the RUN input pin of the function block.
3. Start the motor in forward direction.
A Set the value TRUE to the DRV_EN input pin of the function block.
B Set the value TRUE to the RUN input pin of the function block.
C Set the value 70000 to the REF_VALUE input pin of the function block.
D

Verify the following values with the function block output.

Table 17:Pin Name and Expected Value

Pin name Expected value

READY TRUE

FAULT FALSE

WARNING FALSE

RUNNING TRUE

RUN_ON_REF TRUE

COMM_OK TRUE

MAV 10000

MOTORCURRENT Same as parameter 16-14 Motor Current.

4, Start the motor in reverse direction.
A Set the value 70000 to the REF_VALUE input pin of the function block.

B Set the value TRUE to the REVERSE input pin of the function block. Ensure that parameter 4-10 Motor Speed Direction is set to [2]
Both directions.

C Wait until the motor ramps down and runs in the reverse direction.

Verify the following values with the function block output.

Table 18:Pin Name and Expected Value

Pin name Expected value

READY TRUE
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Pin name Expected value

FAULT FALSE

WARNING FALSE

RUNNING TRUE

COMM_OK TRUE

MAV -10000 [£1%]

MOTORCURRENT Same as parameter 16-14 Motor Current.

5. Stop the motor.
A Set the value FALSE to the RUN input pin of the function block.
B Set the value 0 to the REF_VALUE input pin of the function block.

C Verify the following values with the function block output.

Table 19: Pin Name and Expected Value

Pin name Expected value

READY TRUE

FAULT FALSE

WARNING FALSE

RUNNING FALSE

COMM_OK FALSE

MAV 0

MOTORCURRENT Same as parameter 16-14 Motor Current.

3.3 Parameter Access Function Block

fo File Edit View Services Tools Build PLC Debug Window Help

2=Q » Oy cos praBa vt eme | m me BED 7N e
EmME | ,CE
Project Browser B ‘ 10 20‘ 20 4 ‘%
Tg Structural view 8
9 g“f:‘ru - VLT _MBTCP FC PARAM ACCESS 0 by
g Desived Dota Types VIT_MBTCP_FC_PARAM_ACCESS 3
Derived FB Types
%\'Idarli_ables&minslance EXECUTE—|ExECUTE BUSY[—BUSY_PAR
e ('0.1.0{192.168.0‘/%}'3— SLAVE_ADIR DONE [—D!
40 RD —{|RO_WR FAULT [—FAULT P
— IS STRING—||is_sTR RD_VALUE [—READ VALUE
PARAMETER _NUM—(PAR No sTR RD_VALUE [—STR_READ VALUE
NDEX—][INnDEX FAULT_copE [—FAULT CODE

WRITE_VALUE—|WR_\ALUE
STR_WRITE_VALUE—|STR WR \ALUE
CENGTH—|LENGTH
TIME_OUT—{|tmE0UT

Illustration 74: Parameter Access Function Block
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1. Toidentify Modbus TCP Slave Address, refer to 2.7 Modbus TCP Slave Address.

2. Read non-array parameters.
A Setthe value FALSE to EXECUTE input pin of the function block.
B Set parameter 3-41 Ramp 1 Ramp Up Time to value 2.00 using the LCP.

C Set the following values to the input pin of the function block.

Table 20: Pin Name and Set Value

Pin Name Set value for parameter 3-41 Ramp 1 Ramp Up Time
RD_WR FALSE

PAR_NO 341

INDEX 0

LENGTH 2

TIMEOUT 1 (100 ms)

EXECUTE TRUE

D Verify the following values with the function block output.

Table 21:Pin Name and Expected Value

Pin name Expected value
RD_VALUE 200
FAULT_CODE 0

3. Write non-array parameters.
A Setthe value FALSE to EXECUTE input pin of the function block.

B Set the following values to the input pin of the function block to write the value in the parameter 3-41 Ramp 1 Ramp Up Time.

Table 22:Pin Name and Set Value

Pin Name Set value for parameter 3-41 Ramp 1 Ramp Up Time
RD_WR TRUE

PAR_NO 341

INDEX 0

LENGTH 2

TIMEOUT 1 (100 ms)

WR_VALUE 500

EXECUTE TRUE

C Verify parameter 3-41 Ramp 1 Ramp Up Time is 5.00 s using the LCP.
4. Read array type parameters with index.
A Set the value FALSE to EXECUTE input pin of the function block.
B Set the value 90 to the parameter 3-10 [2] Preset Reference using the LCP.

C Set the following values to the input pin of the function block to read the array parameter parameter 3-10 [2] Preset Reference.
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Table 23:Pin Name and Set Value

Pin name Set value for parameter 3-10 [2] Preset Reference
RD_WR FALSE

PAR_NO 310

INDEX 2

LENGTH 2

TIMEOUT 1 (100 ms)

EXECUTE TRUE

D Verify the following values with the function block output.

Table 24:Pin Name and Expected Value

Pin name Expected value
RD_VALUE 9000
FALUT_CODE 0

5. Write array type parameters with index.
A Set the value FALSE to EXECUTE input pin of the function block.

B Set the following values to the input pin of the function block to write the value in the non-array parameter 3-10 [3] Preset
Reference.

Table 25:Pin Name and Set Value

Pin name Set value for parameter 3-10 [3] Preset Reference
RD_WR TRUE

PAR_NO 310

INDEX 3

LENGTH 2

TIMEOUT 1 (100 ms)

WR_VALUE 7000

EXECUTE TRUE

C Verify on LCP that parameter 3-10 [3] Preset Reference is set to 70.00's.
6. Read string type parameters.
A Set the value FALSE to EXECUTE input pin of the function block.
B Set the string characters DANFOSSDRIVE0123456789012 to the parameter 0-37 Display Text 1 using LCP.

C Set the following values to the input pin of the function block.

Table 26: Pin Name and Set Value

Pin name Set value for parameter 0-37 Display Text 1
RD_WR FALSE
IS_STR TRUE
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Pin name Set value for parameter 0-37 Display Text 1
PAR_NO 37

INDEX 0

LENGTH 13

TIMEOUT 2 (200 ms)

EXECUTE TRUE

D Verify the following values with the function block output (string parameter reads maximum 25 characters).

Table 27: Pin Name and Expected Value

Pin name Expected value
STR_RD_VALUE DANFOSSDRIVEQ123456789012
FALUT_CODE 0

7. Write string type parameters.
A Set the value FALSE to EXECUTE input pin of the function block.

B Set the following values to the input pin of the function block to write the value in parameter 0-38 Display Text 2.

Table 28: Pin Name and Set Value

Pin name Set value for parameter 0-38 Display Text 2
RD_WR TRUE

IS_STR TRUE

PAR_NO 38

INDEX 0

LENGTH 13

TIMEOUT 2 (200 ms)

STR_WR_VALUE DANFOSSVLTDRIVE0123456789

EXECUTE TRUE

C Verify on LCP that parameter 0-38 Display Text 2 is set to DANFOSSVLTDRIVE0123456789 (string parameter writes maximum 25
characters).
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3.4 Diagnostics Function Block

fouf File Edit View Services Tools Build PLC Debug Window Help

o

AEEa B o AA0|E & ik w0 B w W [V MeTe e ] m @% BED T
L|-XFERERE4 > Lo | & %
>

Q

PR —— | 10 2q 3d a S
g Structural view m

3 Project

VLT _MBTCP FC DIAGNOSTICS 0

VLT_MBTCP_FC_DAGNOSTICS

(L1, Configuration
(2] Derived Data Types
(1 Derived FB Types

5865

M Varbies &5 tunce ('0.1.0{192.168.0.%}?— SLAVE_ADIR AARM 1 |—DIAG_ALARM
() Communication 70 TIME_OUT—|rweour warnNG 1 [—DIAG_WARNING
=3, Program | s e 3

-G Tasks 2

&3, MAST
=43 Sections

o [
lllustration 75: Diagnostics Function Block
Procedure

1. To identify Modbus TCP Slave Address, refer to 2.7 Modbus TCP Slave Address.
2. Setthe parameter 8-07 Diagnosis Trigger to [1] Trigger on alarms using LCP.

3. Generate Live Zero Error Alarm (A2).

A Set the following values in the drive parameters for Live Zero Error Alarm (A2) using LCP.

Table 29:Live Zero Error Configuration Settings Using LCP

Parameter number Modify value
Parameter 6-00 Live Zero Timeout Time 1s

Parameter 6-01 Live Zero Timeout Function [5] Stop and trip
Parameter 6-10 Terminal 53 Low Voltage 2.00V

B Verify that parameter 16-90 Alarm Word remains 0x00000000 for 10 s using the LCP to ensure that no alarm is generated for 10 s.

C Verify the following values in the function block outputs.

Table 30: Pin Name and Expected Value

Pin name Expected values
ALARM_1 16#00010000 in (HEX)
WARNING_1 16#00000000 in (HEX)

4. Remove Live Zero Error Alarm (A2).
A Set parameter 6-10 Terminal 53 Low Voltage to 0.07 V using the LCP.
B Press Reset to remove Live Zero Error Alarm (A2).

C Verify the following values in the function block outputs.

Table 31:Pin Name and Expected Value

Pin name Expected values
ALARM_1 16#00000000 in (HEX)
WARNING_1 16#00000000 in (HEX)
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3.5 Flexible Control Function Block
Context:

fogl File Edit View Services Jools Build PLC Debug Window Help

5 #2300 & Ses BEOB » » AW EELs ] o @% =sm 2R 2
h &R R <4 > Lo & >
E]
1 2 30 40 5
Ty Structural view 0| q q 'g
3 Project (2]
& (3, Configuration 90 VLT_MBTCP FC FLEXI CTRL o
5 B il BiYpes VIT_MBTCP_FC_FLEXIBLE_CTRL
& (2, Variables & FB instances
¥ FB_CTRL_EN—(rB CTRL BN READY |—READY_FLEXI_CTRL
s O PRESET REF_1—|PRESET Rer_1 FAULT [-FAULT FLEXI CTRL
= &, » PRESET_REF ™ 2—{pReSET REF 2 wWaRNING [—WARNING_FLEXI_CTRL
i DC_BRARE—{DC_BRAKE_RAMP RUNNING |—RUNNING_FLEXI "CTRL
At S COASTING—|CoAsT INvV RUN_ON REF |—RUN_ON_REF_FLEXI_CTRL
L RAMP_STOP—aste AP Comm ok |-COMM_ OK_FLEXI_CTRL
S Sectons 100 RAMP_HLD—HLD_RiP uAY [—-MAV_FLEXT CTRI
[, Ma (100 START_CTRL—{sTART PCOWRTE |—DANFOSS_DRIVE_VLT1_FLEX_OUT
B3 SR Sections RESET_CTRL—{|reser
-8 aen;ﬁ JOG CTRL—JoG
UmenEvents. RAMP_1_2—RamP 1 2
1 V0 Events RLY_T_ON—ry iGN
i RLY_2_ON—riY 20N
(01 operator Screens SETUP_SEL_1—|seTuP SeL 1
- iy Documentation P EL_2—SETUP SEL2
E CTRL— REVERSE
11 —REF_\VALUE
1 -+ M_NOC0401. IN. HEALTH BITSTI\QU{ CONM_STATUS
~ DANFOSS_DRIVE_VLT1 I—{|PCOREAD
READ—[DATA READ DATA READ |—DATA_READ
DATA_WRITE— DATA WRITE DATA WRITE |—-DATA_WRITE

Illustration 76: Flexible Control Function Block
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1. Refer 2.4 Creating Process Variables for the Function Block Instance to create the process variable.

2. Map the PCDREAD, PCDWRITE & COMM_STATUS variables with the flexible control function block.

Table 32: Mapping Variables

Type Pin name Data type

Input PCDREAD FLEXI_CTRL_VLT_IN_DDT
Input COMM_STATUS BOOL

Output PCDWRITE FLEXI_CTRL_VLT_OUT_DDT

3. Enable the drive to Ready state.

Mapping
DANFOSS_DRIVE_VLT1_FLEXI_IN
M_NOC0401_IN.HEALTH_BITS_IN[0].0
DANFOSS_DRIVE_VLT1_FLEXI_OUT

A Verify the value TRUE is set to the COMM_OK output pin of the function block. It means the communication between PLC and

the drive is OK.

B Set the following values to the function block input pins.

Table 33: Pin Name and Set Value

Pin name
FB_CTRL_EN
PRESET_REF_1
PRESET_REF_2
DC_BRAKE_RAMP
COAST_INV
QSTP_RMP
HLD_RMP
START

RESET

JOG
RAMP_1_2
RLY_1_ON
RLY_2_ON
SETUP_SEL_1
SETUP_SEL_2
REVERSE
REF_VALUE

C Verify the following output values of the function block.

Table 34:Pin Name and Expected Value

Pin name
READY
FAULT

Set value

o | ©

O O O O o o o o o o

Expected value

1
0
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Pin name
WARNING
RUNNING
RUN_ON_REF
COMM_OK
MAV

D Setthe value 7 to the START input pin of the function block.

Expected value
0
0
0

E Setthe value 8792 to the REF_VALUE input pin of the function block.

F Verify the following output values of the function block.

Table 35:Pin Name and Expected Value

Pin name
READY
FAULT
WARNING
RUNNING
RUN_ON_REF
COMM_OK
MAV

Expected value
1
0
0
1
1

1
8192

G Set the value 0to the COAST_INV input pin of the function block.

H Verify the following output values of the function block.

Table 36: Pin Name and Expected Value

Pin name
READY
FAULT
WARNING
RUNNING
RUN_ON_REF
COMM_OK
MAV

I Setthe value 0 to the START input pin of the function block.

4, Start the motor in forward direction.

Expected value

0
0
0
0
0

A Setthe value 7 to the COAST_INV input pin of the function block.

B Verify the following output values of the function block.
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Table 37: Pin Name and Expected Value

Pin name Expected value
READY 1
FAULT 0
WARNING 0
RUNNING 0
RUN_ON_REF 0
COMM_OK 1
MAV 0

C Setthe value 7 to the START input pin of the function block.
D Set the value 12288 to the REF_VALUE input pin of the function block.

E Verify the following output values of the function block.

Table 38: Pin Name and Expected Value

Pin name Expected value
READY 1

FAULT 0

WARNING 0

RUNNING 1

RUN_ON_REF 1

COMM_OK 1

MAV 12288

F Setthe value 76384 to the REF_VALUE input pin of the function block.

G Verify the following output values of the function block.

Table 39: Pin Name and Expected Value

Pin name Expected value
READY 1

FAULT 0

WARNING 0

RUNNING 1

RUN_ON_REF 1

COMM_OK 1

MAV 16384

5. Start the motor in reverse direction.
A Setthe value 7 to the REVERSE input pin of the function block.

B Wait until the motor ramps down and runs in the reverse direction.
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C Verify the following output values of the function block.

Table 40: Pin Name and Expected Value

Pin name
READY
FAULT
WARNING
RUNNING
RUN_ON_REF
COMM_OK
MAV

D Set the value 0 to the START input pin of the function block.

Expected value

1

0
0

-16384

E Setthe value 0 to the REVERSE input pin of the function block.

F Verify the following output values of the function block.

Table 41:Pin Name and Expected Value

Pin name
READY
FAULT
WARNING
RUNNING
RUN_ON_REF
COMM_OK
MAV

G Setthe value 7 to the START input pin of the function block.

Expected value

1

o o o | o

H Setthe value -16384 to the REF_VALUE input pin of the function block.

I Verify the following output values of the function block.

Table 42:Pin Name and Expected Value

Pin name
READY
FAULT
WARNING
RUNNING
RUN_ON_REF
COMM_OK
MAV

6. Stop the motor.
A Set the value 0to the START input pin of the function block.

Expected value

1

0
0

-16384
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B Set the value 0 to the REF_VALUE input pin of the function block.

C Verify the following output values of the function block.

Table 43: Pin Name and Expected Value

Pin name
READY
FAULT
WARNING
RUNNING
RUN_ON_REF
COMM_OK
MAV

Expected value

1
0
0
0
0

1
0

7. Setthe parameter values for PCD read and PCD write on the drive.

Table 44: Parameter Settings

Parameter number

12-211[2] Process Data Config Write 3-12 Catch Up/Slow Down Value

12-21 [3] Process Data Config Write 4-12 Motor Speed Low Limit [Hz]

12-21[4] Process Data Config Write 3-41 Ramp 1 Ramp Up Time

12-21[5] Process Data Config Write 3-41 Ramp 1 Ramp Up Time

12-21 [6] Process Data Config Write Depends on the drive configuration (default setting is None).
12-21[7] Process Data Config Write Depends on the drive configuration (default setting is None).
12-21[8] Process Data Config Write Depends on the drive configuration (default setting is None).
12-21[9] Process Data Config Write Depends on the drive configuration (default setting is None).
12-22[2] Process Data Config Read 16-14 Motor Current

12-22[3] Process Data Config Read 16-14 Motor Current

12-22 [4] Process Data Config Read Depends on the drive configuration (default setting is None).
12-22 [5] Process Data Config Read Depends on the drive configuration (default setting is None).
12-22[6] Process Data Config Read Depends on the drive configuration (default setting is None).
12-22[7] Process Data Config Read Depends on the drive configuration (default setting is None).
12-22[8] Process Data Config Read Depends on the drive configuration (default setting is None).
12-22[9] Process Data Config Read Depends on the drive configuration (default setting is None).

8. Read process data.

Parameter name

Parameter value

A Verify the DATA_READ in-out parameter values.

Table 45: Parameter Values

Parameter name DATA_READvariable in-out parameter Expected value

name (animation table)

Process Data Config Read | DATA_READ=STW Same as parameter 16-03 Status Word value.
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Parameter name DATA_READvariable in-out parameter Expected value
name (animation table)

Process Data Config Read | DATA_READ=MAV Same as parameter 16-82 Fieldbus REF 1 value.
Process Data Config Read | DATA_READ=PCD_02 Same as parameter 16-14 Motor Current value.
Process Data Config Read | DATA_READ=PCD_03 Same as parameter 16-14 Motor Current value.
Process Data Config Read | DATA_READ=PCD_04 Depends on the drive configuration.

Process Data Config Read | DATA_READ=PCD_05 Depends on the drive configuration.

Process Data Config Read | DATA_READ=PCD_06 Depends on the drive configuration.

Process Data Config Read | DATA_READ=PCD_07 Depends on the drive configuration.

Process Data Config Read | DATA_READ=PCD_08 Depends on the drive configuration.

Process Data Config Read | DATA_READ=PCD_09 Depends on the drive configuration.

9. Write process data.
A Set the value 80 to the DATA_WRITE variable in-out parameter=DATA_WRITE=PCD_04.
B Verify that the expected value of parameter 3-41 Ramp 1 Ramp Up Time is 8.00s.
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