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1 Overview

This Engineering Nofe demonstrafes the integration of IND360 applications with a PROFINET PLC.
Visit www.mt.com /ind-ind360-downloads to download the necessary files and documents. The

IND360 terminal supports tank / vessel, fill-dose, dynamic weighing and rate control weighing
applications.

Latest Firmware

IND360 Firmware Release History Chart

Latest Firmware PLC Device Description Files
IND360 Analog Firmware V1.00.0013 (mtb) IND360 Profibus DP Device Description File (GSD)
IND360 POWERCELL® Firmware V1.00.0013 (mth) IND360 PROFINET Device Description File (zip)
IND360 Precision Firmware VV1.00.0013 (mtb) IND360 EtherNet/IP Device Description File (eds)

Rockwell Custom AOP V' 1.22.05 (EtherNet/IP)

IND360legacy Analog Firmware V1.00.0003 (mtb)

PLC Sample Code

Please read the engineering notes or Readme files included in the package to
understand the program content before use

IND360base Weighing Terminals IND360tank/vessel Weighing Terminals

Analog Analog
IND360base Analog Profibus Sample Code V1_00 (zip) IND360tank/vessel Analog Profibus Sample Code V1_00 (zip)
IND360base Analog PROFINET Sample Code V1_01 (zip) IND360tank/vessel Analog PROFINET Sample Code V1_00 (zip)
IND360base Analog EtherNet/IP Sample Code V1_00 (zip) IND360tank/vessel Analog EtherNet/IP Sample Code V1_00 (zip)

Figure 1-1: IND360 download page
A Note: This sample code is based on the following configuration:
Siemens TIA Portal: V14 SP1
SAl data format: 2-Block format (default); 8-Block format
Device Name: (fo be assigned by PLC)
IP Address: (fo be assigned by PLC)
GSDML file : GSDML-V2.35-MT-IND360-20200527 .xml

It is recommended to infegrate one IND360 info the PLC PROFINET network and go through
the sample codes to understand the functionality of each Function Block.
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2 Setup of Project
Development Environment

2.1. Hardware Integration

There are distinct Ethernet ports for service (web configuration) and operation (Industrial Ethernet)
on the IND360. Connect the PLC to one of the IND360 Industrial Ethernet network ports.

2.2. Open the Sample Code

To open and use this sample code "IND360_PRNT_APPLICATIONS_V2_00.ap14", Siemens TIA
Portal version 14 SP1 or higher is required. All the necessary GSDML files will be installed
aufomatically when the sample code is opened.

2.3. Use the Correct Project

Four projects are included in one sample code, each using a different IND360 application and SAl
dafa format:

o "IND360 Fill Dose SAI2Block" uses S7-1200 series PLC with IND360 Fill Dose Application
enabled and communicates in SAI 2-Block data format.

e "IND360 Fill Dose SAI8Block" uses S7-1200 series PLC with IND360 Fill Dose Application
enabled and communicates in SAI 8-Block data format.

e "IND360 Tank Vessel SAI2Block" uses S7-1200 series PLC with IND360 Tank Vessel
Application enabled and communicates in SAI 2-Block data format.

e "IND360 Tank Vessel SAI8Block" uses S7-1200 series PLC with IND360 Tank Vessel
Application enabled and communicates in SAI 8-Block data format.

e "IND360 Dynamic SAI8Block" uses S7-1200 series PLC with IND360 Dynamic Weighing
Application enabled and communicates in SAI 8-Block data format.
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Choose the most relevant project according fo your PLC type fo download into the PLC.

Devices

r\-ﬁ]lr
=

~ 7 IND360_PRNT_APFLICATIONS_V2_00
""' Add new device
gy Devices & networks
¥ p_u IND360 Fill Dose SAIZBlock [CPU 1212C AC/DC/Riy]
» Il IND360 Fill Dose SAIBBlock [CPU 1212C AC/DC/RIy]
» il IND360 Tank Vessel SAI2Block [CPU 1212C AC/DC/RIy]
» I IND360 Tank Vessel SAIBBlock [CPU 1212C AC/DC/RIy]

Figure 2-2: Five Projects in the Sample Code

To change the PLC model: Access Device Configuration under the project folder, right click on the
current controller, select "Change Device" and choose the new controller and its firmware version.

Compile and download the project info the controller.

| '@ Properties |

J General “ 10 tags u System constants |[ Texts ‘
» General |
w PROFINETinterface [X1]

General IP protocol

Ethernet addresses

~ Advanced options (s) SetIP address in the project
Media redundancy
Subnet mask: | 255 . 255 . 255 . 0
~ Real time settings

10 cycle

~ Port 1 [X1P1 8] Router address: [0 0.0 .0 |

General (O) IP address is set directly at the device
Port interconnection L
Port opticns
P PROFINET
Hardware identifier
>
» Port2[X1P2R L C
TTL [) Generate PROFINET device name automatically
Hardware identifier
\dentification & Maintenance I PROFINET device name: |ind360 I
Hardware identifier Converted name: |ind350

Device number: | 1

Figure 2-1: IND360 POWERCELL Device Properties — Ethernet Addresses
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192 168 .0 .10

255 0 255 0255 . 0

Engineering Note

57-1200 sai 8 block

57-1200xasaixa 8xablockfes?

Figure 2-5: PLC Device Properties — Ethernet Addresses

Select the "MT_IND_Application" program and click the "Go Online" button to start using the sample
code.

Sk w =R P8 @:EHE eaad v $ 7

Block interfac

Figure 2-6: Go Online with MT_IND_Application
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3 SAl Data Structure in Device
Overview

In the Device Overview, the SAl input and output data structure has been assigned with the
respective | and Q addresses as shown below. For more details on SAl data structure, please refer
to the SAI Reference Guide for Transmitters and Terminals and the Standard Automation Interface
User’s Guide, which are available on the IND360 download page.

Standard Automation Interface (SAI)
Transmitters & Terminals

Version 2.0.00

(o>}
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%

METTLER ? TOLEDO METTLER  TOLEDO

Figure 3-3-1 : SAIl Reference Guide for Transmitters & Terminals and SAl User’s Guide on the IND360
Download Page
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IND360_POWERCELL_PRNT_V1_00 » Ungrouped devices » IND360 [IND360 2 Block Format]

Floating Point Block (Read)

Requested floatin int value (32-bif
Word 1 q g po ( D

Floating Point Block (Write)

Floating point value (32-bit), opfionally used

Word 1 with command

Device stafus bits
Response value

Status Block (Read)
Word 0 Status Group 1

Command value

Status Block (Write)
Word 0 Opfional Argument — wordQ

Word 1 Status Group 2

Word 1 Optional Argument — word1

Word 2 Status Group 3

Word 3 Response value

Word 2 Optional Argument — word3

Word 3 Command value

Figure 3-2 : 2-Block SAI Data Structure as Shown in the Device Overview

METTLER TOLEDO IND360 PROFINET Interface Engineering Note

I; Topology view @ Network view
dt -] E ‘Z‘ H A Device overview
ad ¥ - |Module Rack  Slot | address Q address Type
¥ IND360 0 0 IND360 2 Block Format
= » PROFINET o oxi IND360
, 1 ¥ Measuring Block 1_1 0 1 Measuring Block 1
| Parameter Access Point 0 11 —— Parameter Access Point
MB Command Value 0 12 6467 MB Command Value
— MB Channel Mask 0 13 68..69 /B Channel Mask
- M8 Command 0 14 70..71 4B Command
ME Measuring Value ) 15 & Measuring Value
. MB Device Status 0 16 B Device Status
MB Response 0 17 VB Response
¥ Status Block_1 0 2 tatus Block
Parameter Access Point 0 21 — Rarameter Access Point
SB Reserved 1 0 22 72..73 B Reserved 1
L SB Reserved 2 (] 23 74.75 B Reserved 2
: SB Reserved 3 o] 24 76.77 B Reserved 3
— SB Command ] 25 B Command
SB Status Group 1 0 26 B Status Group 1
SB Status Group 2 o 27 B Status Group 2
CP Ctatie Croin 3 0 2 B Status Group 3
SB Response V] B Response
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Device overview

w - | Module

* IND360
» PFROFINET
¥ Measuring Block 1_1
Parameter Access Point
MEB Cornmand Value
ME Channel Mask
MB Command
ME Measuring Value
MB Device Status
WMB Response
¥ Status Block_1
Parameter Access Point
SB Reserved 1
SB Reserved 2
SB Reserved 3
SB Command
SB Status Group 1
5B Status Group 2
5B Status Group 3

5B Response

¥ Measuring Block 2_1
Parameter Access Point
MB Command Value
ME Channel Mask
ME Command
MEB Measuring Value
B Device Status
MB Response

¥ Measuring Block 3_1
Parameter Access Point
MB3 Command Value
ME3 Channel Mask
ME3 Cormmand
MB3 Measuring Value
ME3 Device Status
MB3 Response

¥ Measuring Block 4_1
Parameter Access Point

~ Measuring Block 6_1
Parameter Access Point
MB6 Command Value
MB& Channel Mask
MB& Cornmand
MB& Measuring Value
MB& Device Status

MB& Response

¥ Measuring Block 7_1
Parameter Access Point
MBY Cornrnand Value
MBY Channel Mask
MB7 Cornmand
MB7 Measuring Value
MB7 Device Status
MBY Response

Rack

== R = R = - = = DA = A = = = =~ O = T = T = A~ A~ T = = O = = A= A= = = = A = A = = T = = T = A = = = = - |

L= B = B = B = = T = T = S = = B = T = = = B = B = =

slot
0
0X1
1
11
12
132
14
15
16
17
2
21
22
23
24
25
26
27
28
29
3
21
32
33
34
35
36
37
4
41
42
43
44
45
46
47
5
51

cn

ol
72
73
74
5
76
P

81
82
83
84
85
86
87

| address

92!
96..!
98..

116...
120...
JIEEE

95

99

119
121
123

Q address Type
IND360 8 Block Format
IND360
eacuring Block 1

A 4

Parameter Access Point
ME Cornrnand Value
ME Channel Mask

MB Command

ME Measuring Value

MB Device Status

ME Response

Status Block

Parameter Access Point
SB Reserved 1

SB Reserved 2

] SBReserved 3 )
SE Command

SB Status Group 1

5B Status Group 2

5B Status Group 3

Floating Point Block (Read)

Word 3

Word 0

Word 0 Ret ted floatil int value (32-bit

uested floating point value (32-bi
Word 1 q g pol ¢ )
Word 2 Device status bits

Word 1
Word 2
Word 3

Response value

Floating Point Block (Write)

Floating point value (32-bif), optionally used
with command

Command value

Status Block (Read)

Word 3

Word 0 Status Group 1
Word 1 Status Group 2
Word 2 Status Group 3

Response value

Status Block (Write)

MB Command Value
ME Channel Mask
MB Command

ME Measuring Value

MB Response
Measuring Block 3
Farameter Access Poini
MB3 Command Value
MB3 Channel Mask
MB2 Command

ME3 Measuring Value
MB3 Device Status

88..91
92..93
94.95

MB2 Response
Measuring Block 4
Farameter Access Poini

ac an

Measuring Block 6
Parameter Access Point
MB6 Command Value
MB& Channel Mask
MBE Comnmand

112115
116..117
118..119

_-lMB Device Status

5B Response Word O | Optienal Argument — word0

WMeasuring Black 2 . | Word1 | Optional Argument — word1
>

Parameter Access Point Word 2 | Optional Argument — word3

Word 3

Command value

Floating Point Block (Read)

Word 3

Word 0

Word O | pequested floating polnt value (32-bi

uestea tloatin| int value -DI
Word 1 q g po (32-bit)
Word 2 | Device status bits

Word 1
Word 2

Response value

Floating Point Block (Write)

Floating point value (32-bit), optionally used
with command

=
o
a
w
g
E|
E|
5

Floating Point Block (Read)

MB& Measuring Value Word 0 . . »
R Word 1 Requested floating point velue (32-bit)
BS Response Word 2 Device stafus bits
asuring Block 7 ZCER Response value

arameter Access Paint
B7 Cornmand Value

B7 Device Status

MB7 Respanse

Word 0

Floating Point Block (Write)
Floating point value (32-bif), optionally used

Word 1

with command

Command value

Figure 3-3 : 8-Block SAI Data Structure as Shown in the Device Overview

The | and Q addresses above will be used as inpuf paramefers in section 4, Application Function

Blocks.
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4 Application Function Blocks

Please refer fo the IND360 Application User’'s Guides for complete information on the various
weighing application operating principle. Download these User’s Guides from
www.mt.com/ind360-downloads.

Full User Manual
IND360base Weighing Terminal Full Users Guide (pdf)
IND360tankivessel Weighing Terminal Full Users Guide (pdf)
IND360legacy Weighing Terminal Full Users Guide (pdf)

PLC Programming Manual English (pdf)
Standard Automation Interface - User Guide - IND360 English (pdf)

Figure 4-4-1 : the IND360 Application User’s Guide on the IND360 Download Page
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4.1. Tank Vessel Application Control

This function block is used fo read and write the upper and lower limits, receive alarms, and start
and stop the application. In this sample code, this function block is assigned with 10 addresses
from the Measuring Block 1 (referred as Measuring Block 1_1 in the TIA Portal Device Overview). If
PLC communication is set up as SAl 8 Block format, this function block’s 10 addresses can also be
assigned to any other Measuring Block.

Before executing this function block, make sure the tank vessel applicatfion is enabled in the PAC
Management setup menu.

02 110/2023

®DB2
"CALIND36D_
TankVeszd DB
®FB4
"SAL_IND360_TankWessel”
EN END
WeightCmd
< %DB2.DBD2
... — Start "SAILIND36D_
- — Stop TankVeszel_DB™.
HiLimitAlamSsW Cumentiag — ST
HiLimitsV Dione =—i---
LoLimitsV Ermor =—-..
LoLimitAlarmSy RunStatus =i
... = ReadConfig RefillStatus =—---
| = WriteConfig HiLimitAlarmn =—---
%068 HiLimit =——1---
"T_MB_Valug' ME_VWalue LoLimit =—...
LlW72 LoLimitAlarm —...
"T_ME_DevStatus” ME_DeStatus Paramlnvalid —...
%IWT4 Param LogicEmo
r—g...
"T_ME_Recponsze® ME_Responsze
w064
"T_MB_CrmdValug ME_Cmdvalue
®OWF0
"T_MB_
Command’ ME_Command
W76
"T_SB_StaGroupl” SB_Groupl
W78
"T_SB_StaGroup2” SB_Group2
®OW78
"T_SB_Command” 5B_Command
®IWa2
"T_SB_Recponze’ %B_Response

Figure 4-2: SAI_IND360_TankVessel Function Block

Table 4-1: SAI_IND360_TankVessel Function Block Parameters

METTLER TOLEDO IND360 PROFINET Interface Engineering Note
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Input Parameters | Data Type | Values Description

WeighiCmd Word 107 Report material level in gross weight
108 Report material level in percentage
(defaulf)
0,1 Report the scale default (gross), gross weight
2 Report the scale tare weight value
3 Report the scale nef weight value
Start Bool Trigger this bit to start the automatic level monitoring and

control by the IND360. Upon successful execution of this
command, the input bit will be reset and the output DONE
bit will be turned ON.

Stop Bool Trigger this bit to stop the automatic level monitoring and
control by the IND360. Upon successful execution of this
command, the input bit will be reset and the output DONE
bit will be turned ON.

HiLimitAlarmSV REAL e.g. This is the highest extreme material level af which the
"90.0" IND360 friggers an alarm. There is a potential risk of
over-filling (e.g. due to malfunction of refill pump).

This setting, along with the other limit and alarm settings
will be written fo the IND360 when the WriteConfig bit is
friggered. Similarly, triggering the ReadConfig bit will
update all the limits and alarms to the PLC DataBlock.

HiLimit REAL e.g. When the material level exceeds this limit, the REFILL
"80.0" signal turns OFF, and remains OFF until the level falls
below LoLimit again.

This setting, along with the other limit and alarm settings
will be written fo the IND360 when the WriteConfig bit is
friggered. Similarly, triggering the ReadConfig bit will
update all the limits and alarms to the PLC DataBlock.
LoLimit REAL e.g. When the material level falls below this limit, the REFILL
"60.0" signal turns ON, and remains ON until the level exceeds
the HiLimit.

This setting, along with the other limit and alarm settings
will be written fo the IND360 when the WriteConfig bit is
triggered. Similarly, friggering the ReadConfig bit will
update all the limits and alarms to the PLC DataBlock.
LoLimifAlarmSV REAL e.g. This is the lowest extreme material level at which the
"10.0" material level is considered critically low.

This setting, along with the other limit and alarm settings
will be written to the IND360 when the WriteConfig bit is
triggered. Similarly, triggering the ReadConfig bit will
update all the limits and alarms to the PLC DataBlock.
MB_Value Real Refer to Device Overview, input address of MB Measuring
Value.

MB_DevStatus Word Refer to Device Overview, inpuf address of MB Device
Status.

MB_Response Word Refer to Device Overview, input address of MB Response.
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Input Parameters | Data Type Values Description
MB_CmdValue Real Refer to Device Overview, output address of MB
Command Value.
MB_Command Word Refer to Device Overview, output address of MB
Command.
SB_Group] Word Refer fo Device Overview, input address of SB Stafus
Group 1.
SB_Group?2 Word Refer fo Device Overview, input address of SB Stafus
Group 2.
SB_Command Word Refer fo Device Overview, output address of SB
Command.
SB_Response Word Refer fo Device Overview, input address of SB Response.
Output Data Type Values Description
Parameters
CurrentLevel Real Real-time weight value. This can be the material level
expressed in percent or gross weight, depending on the
input WeightCmd.
Done Bool 0 Start / Stop / ReadConfig / WriteConfig command in
process, or failed.
1 Start / Stop / ReadConfig / WriteConfig command
successful.
Error Bool 0 Start / Stop / ReadConfig / WriteConfig command in
process, Or SUCCess.
1 Start / Stop / ReadConfig / WriteConfig command failed.
RunStatus Bool 0 Tank / Vessel level monitoring and conirol application not
started.
1 Tank / Vessel level monitoring and control application
running.
RefillStatus Bool 0 Refill signal is OFF.
1 Refill signal is ON.
HiLimitAlarm Bool 0 Application alarm is OFF.
1 Application alarm is ON. Check the Refill line.
HiLimit Bool 0 Upper Limit is OFF.
1 Upper Limit is ON.
LoLimit Bool 0 Lower Limit is OFF.
1 Lower Limit is ON.
LoLimitAlarm Bool 0 Application alarm is OFF.
1 Application alarm is ON. Check the Refill line.
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4.2.

Tank Vessel Alibi Record Access

This Function Block is used to execute ePrint to register the lafest transaction into the alibi log. Also
it provides user interface fo read one alibi record at a time.

To read out a cerfain record number from the alibi memory:

1. Write in the 'RecordNumber' to specify which alibi fransaction entry fo be read.

2. Trigger the 'Set_TransactionNum' bit to set the alibi record number fo be read out.

3. Trigger the 'Get_Alibi' bif to read out the alibi fransaction record specified by "RecordNum". Alibi
record is read out as an array of 44 bytes, written info "Alibi_Array" data block.

To read the latest entry in the alibi memory, execufe step 3 without steps 1 and 2.

®DB1

"SAl

IND360TankVesze
|_AlibiRead_DB"

%FB3

"SAI_IND360TankVessel_
AlibiRead"

EN
262
2~Head D
J— 1
RecordNumber
Get_
TranzactionNu
m
Set_
TranzactionNu
m

.. = Get_Alibi
"SAI_IND_

AlibiData" Alibi_

RawData  pjibi_Amay

ENO
DOoNe ey
Emor —.

GrossWeight
TarelNeight
NetWeight
Tarehlode
Unit

Figure 4-3: SAI_IND360TankVessel_AlibiRead Function Block

Table 4-2: SAl_IND360TankVessel_AlibiRead Function Block Parameters

Input Parameters

Data Type

Values

Description

ID

HW_IO

Example:
"IND360~Head"

The ID parameter selects the module for which a
data record is to be written. Use only the hardware
identifier (HW ID) of the module for the ID
parameter.

In this sample program, the ID parameter of the
device can be found under Device Properties > Slot
0 Hardware Identifier.

ePrint

Bool

0,1

Trigger this bit to register the latest weighing
transaction into the alibi log memory. The
fransaction number will be incremented.

RecordNumber

DINT

The alibi fransaction record number which is to be
read out from the weighing indicafor. Specify the
record number first before sefting and reading an
alibi record.

METTLER TOLEDO IND360 PROFINET Interface Engineering Nofe
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Input Parameters

Data Type

Values

Description

Get_TransactionNum

Bool

0,1

Trigger this bit to get the number of the previously
read alibi record. The alibi record number will be
updated in the "RecordNum" field.

This bit will be toggled off by the FB after its
execution status has been reported (DONE /
ERROR).

Set_TransactionNum

Bool

0,1

Trigger this bif to sef the alibi record number which
is fo be read out from the weighing indicator. Ensure
that the "RecordNum" has been specified before this
step.

This bit will be toggled off by the FB after its
execution status has been reported (DONE /
ERROR).

Gef_Alibi

Bool

0,1

Trigger this bif to read ouf the alibi transaction
record specified by "RecordNum". Alibi record is
read out as an array of 44 bytes, written into
"Alibi_Array" data block.

This bit will be toggled off by the FB after reporting
its execution status (DONE / ERROR).

Alibi_Array

Array of
Bytes
[0..55]

The array of 44 bytes used to store the raw data of
the alibi record being read from the weighing
indicator. This array is structured as follows:
Struct(44 Bytes)

{

Byte[20]:  Date & time; / /ASCII String
Long: Transaction Number
Float32: Gross Weight

Float32: Net Weight

Float32: Tare Weight

Byte: Tare Mode

Byte: Unit

Byte[6]: Not Used

}

=>Byte0-19
=>Byte20-23
=>Byte24-27
=>Byte28-31
=>Byte32-35
=>Byte36
=>Byte37
=>By1e38-43

Output Parameters

Data Type

Values

Description

Done

Bool

Get / Set_TransactionNum or Get_Alibi command is
not completed

Get / Set_TransactionNum or Get_Alibi command is
completed

Error

Bool

Get / Set_TransactionNum or Get_Alibi command
gives no error

Get / Set_TransactionNum or Get_Alibi command is
completed, with error

GrossWeight

REAL

This is the gross weight field extracted from the
latest alibi record read. This variable is in double
precision floafing point format

TareWeight

REAL

This is the fare weight field extracted from the latest
alibi record read. This variable is in double precision
floating point format

METTLER TOLEDO IND360 PROFINET Interface Engineering Note 4-13
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Input Parameters | Data Type Values Description
NetWeight REAL This is the net weight field exiracted from the latest
alibi record read. This variable is in double precision
floating point format
Unit SINT The weight unit used according to the weighing

indicator's sefting.

For more details, refer to the Secondary Scale Status
unit bits section in the SAI Reference Manual.

A combination of 4 bits represents the weight unit
[b4 /b3 /b2 /b1].

For example, [0 /0 /O /0] is unit 'g’; [0 /0 /0 /1] is
unit 'kg'; [0 /0 /1 /0] is unit 'Ib".

4.3. Fill Dose Application Control

This is the function block used to read /write the fill /dose application parametfers, fill /dose farget
seftings, receive status / alarms, and start /stop the fill /dose application.

In this sample code (both projects: SAl 2-Block and SAI 8-Block), this function block occupies the
IO addresses from the Measuring Block 1 (referred as Measuring Block 1_1 in the TIA Portfal Device
Overview). If the PLC communication is set up as SAl 8 Block format, these function block 10
addresses can also be assigned to any other Measuring Block.

Before executing this function block, make sure the fill /dose application is enabled under the

IND360 PAC Management in the device setup menu.

METTLER TOLEDO IND360 PROFINET Interface Engineering Note
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®FB3

"SAl_IND260_FillDose”

EM

o AT
... — Pause
o —StOP
... = REadSetings
... — Writehatings

®IDE8

"T_MB_Valug®
®IW72
*T_MEB_DesStatus”
®IW74
*T_ME_Responsze
®QDE4
"T_MB_CmdValueg
®OWF0
"T_MB_Command”
®IW7E
"T_SB_StaGroupl”
%IW78
"T_SB_StaGroup2”
®OW7B
"T_SB_Command”
%IWB2
"T_SB_Recponsze’

Set Mode

Set Spesds

Set OutputType
Set_Completed ode
St AutoTare

S Target

Set Spill

Set Feed
Set_FastFesed

Set Tol+

Set Tol-

St Tarehlax

St TareMin

St HesdWeight
Set Uppalimit
Set Lowerlimit
Set InhibitTime
1=
StabilityTimeout
Set_ CompleteTime

MEBE_Value
ME_DesStatus
MEB_FResponsze
MB_COmdvalue
MB_Command
SB_Groupl
%EB_Group2
%B_Command

%B_Responsze

ENO —
QurmentiVeight
Completed\We ght
Status_ OmdDonE eey...
Status OmdEmor —...
Status_Run —...
Status Complete —...
Status Pause —...
Status Dump —...
Status_Refill —. ..
Status_Alam —...
Status Feed ey ..
Status_FastFeed —...
Status_Spill —...
Status_RefillUpper —...
Status_ RefillLower ...
Status_log —...
Alarm_
OverTolerance |
Alarmn_
UnderTolerance I

Alarm_
StartWeightlnwvalid I
Alarm_
AutotareFault |
Alarm_
ProcessTimeout __,
Alarm_
InitFeedTimenut __,
Alarm_FillingFault ——...
Alarmn_RefillTimeout —...
Alarmn_
DumpTimeout L .
Alarmn_DosingFault ey ..
Alarm_
Paraminvalid _
Alarm_LogicEmor —...
Alarmn_Material —...
Alarm_MaxlogCece —...

Figure 4-2: SAI_IND360_FillDose Function Block

Table 4-1: SAI_IND360_FillDose Function Block Parameters

Input Parameters Data Type Values Description

Start Bool 0,1 Trigger this bit to start one cycle of fill / dose
/ fill-dump / refill-dump. Upon successful
execution of this command, the input bit will
be reset.

Pause Bool 0,1 Trigger this bit to pause the current cycle.

Stop Bool 0,1 Trigger this bit to stop the current cycle.

Reset Bool 0,1 Trigger this bit to transition to Idle state (safe
state, all | /O turned off, captured tare weight
reset and configuration on HMI and web
interface is possible).

ReadSettings Bool 0,1 Trigger this bit to read all the settings from
the ferminal.
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WriteSettings Bool 0,1 Trigger this bit to write all the changed
settings to the ferminal.
Set_Mode Real 0,1,2,3 Operation mode:
O — Fill Dump; 1 — Refill Dump; 2 - Fill; 3 -
Dose
Set_Speeds Real 01,2 Filling / Dosing number of speeds:
0 — One speed; 1 — Two speeds
Set_OutpufType Real 0,1 Output type:
0 — Concurrent; 1 — Independent
Set_CompleteMode Real 0,1 Fill / Dump mode only. Defermines whether
the complefe signal is triggered by the heel
weight or by a sef time.
0 — Weight Mode; 1 — Time Mode
Sef_AutoTare Real 0,1 Fill or Fill / Dump mode: Automatic Tare
occurs once process begins if the current
weight is between the container fare max
and min values, else a Smartb yellow alarm
will be raised.
Set_Target Real 0...scale Set target weight for a weigh-in cycle. Note
capacity that the target should be greater than the
sum of Spill, Feed and Fast Feed.
Set_Spill Real 0...scale Spill sets the weight of material that will be
capacity added to (in a weigh-in cycle) or removed
(in a weigh-out cycle) from the scale after all
feeds are turned off.
Set_Feed Real 0...scale Feed sefs the weight of material that will be
capacity fed in a slow speed rate.
Set_FastFeed Real 0...scale Fast Feed sets the weight of material that will
capacity be fed in a fast speed rate.
Set_Tol+ Real 0...scale + Tolerance sets the maximum permissible
capacity amount above the target weight.
Set_Tol- Real 0...scale - Tolerance sets the minimum permissible
capacity amount below the target weight.
Input Parameters Data Type Values Description
Set_TareMax Real 0...scale Container Tare Max sefs the maximum
capacity weight of an empty container. Used when
auto tare function is enabled. The empty
container needs fo be in this range for the fill
operation to be starfed.
Set_TareMin Real 0...scale Container Tare Min sets the minimum weight
capacity of an empty container. Used when auto tare
function is enabled. The empty container
needs to be in this range for the fill operation
to be started.
Set_HeelWeight Real 0...scale Indicates the amount of material that might
capacity remain in the weigh vessel when it is

considered empty — for example, material
stuck to the sides of a hopper.
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Set_UpperLimit

Real

0...scale
capacity

Defines the upper limit for the automatic refill
to stop. The refill signal will stay high until
the upper limit is reached.

Set_LowerLimit

Real

0...scale
capacity

If a Dose is started and the material in the
tank weighs less than Lower Limit, the refill
signal will be triggered and stay high until
the weight of material in the fank reaches the
Upper Limit.

Set_InhibifTime

Real

0~9.99s

Inhibit Time sets the amount of time that the
comparator will have to wait before it is
allowed to compare. This is used to ignore
peaks in the weight signal when switching
between feed speeds.

Set_StabilityTimeout

Real

0~9.99s

Optional parameter. Stability Timeout is the
maximum length of fime the program will
wait for a stable weight reading after material
dispensing has stopped. A value of O
disables the timeout and will allow the
IND360 to wait indefinitely until stability.

Set_CompleteTime

Real

0~9.99s

Fill / Dump mode only when complete mode
is set to “Time mode”. Complete Time sets a
fixed duration for the dump process to be
executed.

MB_Value

Real

e.. %ID68

Refer to Device Overview, input address of
MB Measuring Value.

MB_DevStatus

Word

e.g. %lW72

Refer to Device Overview, input address of
MB Device Status.

MB_Response

Word

e.g. %lW74

Refer to Device Overview, input address of
MB Response.

MB_CmaValue

Real

e.g. %QD64

Refer to Device Overview, output address of
MB Command Value.

MB_Command

Word

e.g. %QW70

Refer to Device Overview, output address of
MB Command.

Input Parameters

Data Type

Values

Description

SB_Group1

Word

e.g. %IW76

Refer to Device Overview, input address of
SB Status Group 1.

SB_Group?2

Word

e.g. %IW78

Refer to Device Overview, input address of
SB Status Group 2.

SB_Command

Word

e.g. %QW78

Refer to Device Overview, output address of
SB Command.

SB_Response

Word

e.g. %IW82

Refer to Device Overview, input address of
SB Response.

Output Parameters

Data Type

Values

Description

CurrentWeight

Real

0... capacity

Real-time weight reading of confainer on
scale.

ComplefeWeight

Real

0... capacity

The amount of material filled or dispensed in
the last cycle.

Status_CmdDone

Bool

0,1

Signals that the PLC configuration or control
commands to the indicator are being
executed successfully.
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Status_CmdError Bool 0,1 Signals that the PLC configuration or control
commands to the indicafor are erroneous.

Status_Run Bool 0,1 The filling /dosing cycle has been started.

Status_Complete Bool 0,1 The cycle has been completed.

Status_Pause Bool 0,1 The cycle is paused.

Status_Dump Bool 0,1 Dump sequence is running.

Status_Refill Bool 0,1 Refill sequence is running.

Status_Alarm Bool 0,1 An alarm is active.

Status_Feed Bool 0,1 Current speed is feed.

Status_FastFeed Bool 0,1 Current speed is fast feed.

Status_Spill Bool 0,1 Spill sequence is running.

Status_RefillUpper Bool 0,1 Refill hits the upper limit.

Status_RefillLower Bool 0,1 Lower refill limif reached.

Status_Jog Bool 0,1 Jog is being executed.

Alarm_Over Tolerance Bool 0,1 The final weight is over the predefined
positive tolerance.

Alarm_Under Tolerance Bool 0,1 The final weight is below the predefined
negative folerance.

Alarm_StarfWeightinvalid | Bool 0,1 Unable to start due fo incorrect starfing
weight (e.g. start weight above target).

Alarm_AufotareFault Bool 0,1 Auto tare failed due to container out of tare
range.

Alarm_ProcessTimeout Bool 0,1 Maximum allowed time (configurable) for fill
/dose cycle exceeded.

Alarm_InitFeedTimeout Bool 0,1 Initial feed timeout: weight value is not
changing for predefined time after process is
started.

Alarm_FillingFault Bool 0,1 Fault happened during filling.

Output Parameters Data Type Values Description

Alarm_RefillTimeout Bool 0,1 The Refill Timeout determines the maximum
acceptable amount of time for the refill to
complete.

Alarm_DumpTimeout Bool 0,1 The Dump Timeout determines the maximum
acceptable amount of fime for the dump to
complete.

Alarm_DosingFault Bool 0,1 Fault happened during dosing.

Alarm_Param Invalid Bool 0,1 Invalid parameter setf-up.

Alarm_LogicError Bool 0,1 Logic error.

Alarm_Material Bool 0,1 Insufficient material.

Alarm_MaxJogCycle Bool 0,1 There is a maximum number of jog cycles
for automatic jog. To protect the equipment,
this alert is friggered when the maximum
number of cycles has been exceeded.
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Fill Dose Alibi Record Access

This Function Block is used to execute ePrint to register the lafest transaction info the alibi log. If
also provides a user interface to read one alibi record af a time.

To read out a cerfain transaction from the alibi memory:

1. Write in the 'TransactionNumber' to specify which alibi fransaction entry fo be read.

2. Trigger the 'Set_TransactionNum' bit to set the alibi record number fo be read out.

3. Trigger the 'Get_Alibi' bif to read out the alibi transaction record specified by "RecordNum". Alibi
record is read out as an array of 76 bytes, written into "Alibi_Array" dafa block.

To read the latest entry in the alibi memory, execufe step 3 without step 1 and 2.

%DB1
"SAl
IND360FillDoze_
AlibiRead_DB"
%FB1
"SAI_IND360FillDose_AlibiRead"
EN ENO
262 Done —.
ID Emor ..
— ePrint ReportedTranza
TransactionNu ction
mber TargetWeight
Get_ NetDdiveredh
TranzactionNu aght
i Deviation
Set_ Tolerance
TranzactionNu Status
— GrozsWeight
... = Get_Alibi Tarelight
“SAI_IND_ NetWeight
AlibiData" Alibi_ TareMode
RawData  ajibi_Amay Unit

Figure 4-3: SAI_IND360FillDose_AlibiRead Function Block

Table 4-2: SAl_IND360FililDose_AlibiRead Function Block Parameters

Input Parameters | Data Type | Values Description
ID HW_IO Example: | The ID parameter is used to select the module for which a
"IND360~ |data record is to be written. Use only the hardware identifier
Head" (HW ID) of the module for the ID parameter.
In this sample program, the ID parameter of the device can
be found under Device Properties > Slot O Hardware
Identifier.
ePrint Bool 0,1 Trigger this bit to register the lafest weighing transaction info
the alibi log memory. The transaction number will be
incremented.
TransactionNumber | DINT "3” The alibi transaction record number which is fo be read out
from the weighing indicafor. Specify the record number first
before setting and reading alibi record.
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Get_TransactionNum | Bool 0,1 Trigger this bif fo gef the previously read alibi record
number. The alibi record number will be updated at the
"RecordNum" field.

This bit will be toggled off by the FB after reporting ifs
execution status (DONE / ERROR).

Set_TransactionNum | Bool 0,1 Trigger this bit to set the alibi record number which is to be
read out from the weighing indicafor. Ensure that the
"RecordNum" has been specify before this step.

This bit will be toggled off by the FB affer reporting its
execution status (DONE / ERROR).

Get_Alibi Bool 0,1 Trigger this bit to read out the alibi transaction record
specified by "RecordNum®. Alibi record is read out as an
array of 76 byfes, written into "Alibi_Array" data block.
This bit will be toggled off by the FB affer reporting its
execution status (DONE / ERROR).

Alibi_Array Array of The array of 76 bytes fo store the raw dafa of alibi record

Byte being read from the weighing indicator. This array is

[0..55] structured as follows:
struct(76 Bytes)
{
Byte[20] Start Date & time; / /ASCII String =>Byte0-19
Byte[20] Finish Date & time; / /ASCII String =>Byte20-39
Long Transaction Number =>Byte40-43
Float32  Target Weight =>Byted4-47
Float32  Net Delivered Weight =>Byte48-51
Float32  Deviation =>Byte52-55
Byte Tolerance / /1: Under, 2: In, 3: Over =>Byte56
Byte Status / /0: Unstable, 1: Stable, 2: Stopped ~ =>Byteb7
Byte[2] Not Used =>Byte58-59
Float32  Gross Weight =>Byte60-63
Float32  Net Weight =>Byte64-67
Float32 Tare Weight =>Byte68-71
Byte Tare Type; / / Tare type:0,tare; 1;preset tare =>Byte72
Byte Unit =>Byte73
Byte[2] Not Used =>Byte74-75
1

Output Parameters | Data Type | Values Description

Done Bool 0 Get / Set_TransactionNum or Get_Alibi command is not
completed.

1 Get / Set_TransactionNum or Get_Alibi command is
completed.

Error Bool 0 Get / Set_TransactionNum or Get_Alibi command gives no
error.

1 Get / Set_TransactionNum or Get_Alibi command is
completed, with error.

ReportedTransaction | LINT Transaction number which is read.

TargetWeight REAL Filling / dosing target weight.

NetDeliveredWeight | REAL Final filled / dosed net weight, or the result of current fill /
dose cycle

Deviation REAL The difference in weight between the farget weight and the
net delivered weight

Tolerance SINT The filling / dosing weight folerance: 1: Under, 2: In, 3: Over
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Status SINT Process status: O: Unstable, 1: Stable, 2: Stopped

Gross\Weight REAL The gross weight field extracted from the latest alibi record
read. This variable is in double precision floating point
format.

TareWeight REAL The fare weight field extracted from the latest alibi record
read. This variable is in double precision floating point
format.

NetWeight REAL This is the net weight field extracted from the latest alibi
record read. This variable is in double precision floating
point format.

TareType SINT O: tare; 1: preset tare

Unit SINT The weight unit used according to the weighing indicator's

seffing.

For more details, refer fo the Secondary Scale Status unit
bits, in the SAI Reference Manual.

A combination of 4 bits represents the weight unit [b4 /b3
/b2 /b1].

For example, [0 /0 /0 /0] is unit 'g’; [0 /O /0 /1] is unit 'kg";
[0/0/1 /0] is unit'lb".

METTLER TOLEDO IND360 PROFINET Interface Engineering Note 4-21




4-22

4.5.

Dynamic Weighing Application Control

This is the function block used to read the IND360dynamic application status / alarms and start

/stop the application.

In the sample code, this function block is occupying 8 blocks of 10 addresses (32 words) starting
from Measuring Block 1 (referred as Measuring Block 1_1 in the TIA Portal Device Overview). In
order to use this function block, the IND360 PLC data has be configured as “SAl 8 Block” format.

Before executing this function block, make sure the dynamic weighing application is enabled under
the IND360 PAC Management in the device setup menu.

wDB1

"SAI_IND360_
Dynamic_DB"

"SAI_IND360_Dynamic

EN

. = Start
... — Stop

. MEB1_Value
ME1_DesStatus
ME1_Responsze
ME1_CmdValue
ME1_Command
SB_Groupl
SB_Group2
SB_Command
5B_Responze
MB4_Value
MEB4_Command
MEB4_Response
MB5_Value
MBS5_Command
MB5_Reponze
MEB6_Value
MEB&_Command
ME6 _Response
MEB7_Value
ME7_Command
MBE7 _Response

ENO ——
StaticWe ght
DynamicWa ght
Tareie ght
GrossWe ght
Status_
COmdDone _,
Status_
OmdE mor —_.
Status_
SequenceBitd __,
Status_
SequenceBit] __,
SequanceNum
Status_
WeighmentVali
——
Statuz_Resdy ——y...
Status_Run —y...
Status_
Scaleloaded _ ,
Status_FrontPE eey...
Status_RearPE —...
Status_
BeowTal2 _,
Status_
BelowTall __,

Status_
InTolerance __,
Status

AboveTol1 __,

Status_
AboveTol2 __,
Alarm_
FrontPETimeout __,
Alarm_
RearPETimeout __,
Alarm_
ZeroPETimeout __,
Alarm_
ReZeroPending __,
Alarm_
Application __,
Alarm_
GapTooSmall _,
Alarm_
PackageToolon

g_‘...

Alarm_
ItemToolight _,
Alarm_
ItemTooHeavy __,
Alarm_
GhostObject _,

Figure 4-4: SAI_IND360_Dynamic Function Block

Table 4-3: SAI_IND360_Dynamic Function Block Parameters

Input Parameters Data Type Values Description

Start Bool 0,1 Trigger this bit to start the dynamic weighing
application. Upon successful execution of this
command, the inpuf bit will be resef.

Stop Bool 0,1 The dynamic weighing application will
continue to run until this stop bit is friggered.
Once stopping is complete, this bit will be
reset.

MB1_Value Real e.g. %ID68 Refer fo Device Overview, input address of MB
Measuring Value.

MB1_DevStatus Word e.g. %lW72 Refer fo Device Overview, input address of MB
Device Status.
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Input Parameters Data Type Values Description
MB1_Response Word e.g. %lW74 Refer fo Device Overview, input address of MB
Response.
MB1_CmdValue Real e.g. %QDb64 Refer to Device Overview, output address of MB
Command Value.
MB1_Command Word e.g. %QW70 Refer fo Device Overview, output address of MB
Command.
SB_Group1 Word e.g. %lW76 Refer fo Device Overview, input address of SB
Status Group 1.
SB_Group?2 Word e.g. %lW78 Refer fo Device Overview, input address of SB
Status Group 2.
SB_Command Word e.g. %QW78 Refer to Device Overview, output address of SB
Command.
SB_Response Word e.g. %IWw82 Refer fo Device Overview, input address of SB
Response.
MB4_Value ... Real e.g. %ID100 Refer fo Device Overview, input address of MB
MB7_Value Measuring Value.
MB4_DevStatus ... Word e.g. %IW112 Refer fo Device Overview, input address of MB
MB7_DevStatus Device Status.
MB4_Response ... Word e.g. %IW114 Refer to Device Overview, input address of MB
MB7_Response Response.
MB4_CmdValue ... Real e.g. %QD96 Refer to Device Overview, output address of MB
MB7_CmdValue Command Value.
MB4_Command ... Word e.g. %QW102 | Refer to Device Overview, output address of MB
MB7_Command Command.
Output Parameters Data Type Values Description
StaticWeight Real 0... capacity The static net weight of package on the scale.
DynamicWeight Real 0... The captured package dynamic weight when
capacity dynamic weighing operation is running.
TareWeight Bool 0... capacity The fare weight after a tare operation.
GrossWeight Bool 0... capacity The fotal weight on the scale.
Status_CmdDone Bool 0,1 Signals that the PLC configuration or control
commands to the indicafor are being executed
successfully.
Status_CmdError Bool 0,1 Signals that the PLC configuration or control
commands to the indicafor are erroneous.
Status_SequenceBit0 Bool 0,1 Sequence bit O, fogether with sequence bit 1
, will increment from 00, 01, 10 and 11 every
Stafus_SequenceBitT Bool 01 time affer a new package dynamic weight is
SequenceNum Bool 0,1 captured. SequenceNum increments in the
pattern of 0,1,2,3,0,1... as packages being
dynamically weighed.
Status_WeighmentValid | Bool 0,1 The captured dynamic weight is good to use.
Status_Ready Bool 0,1 Ready to run dynamic weighing operation.
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Output Parameters Data Type Values Description

Status_Run Bool 0,1 Dynamic weighing mode is running.

Status_ScaleLoaded Bool 0,1 A package is present on the conveyor.

Status_FrontPE Bool 0,1 Front photo eye has been triggered.

Status_RearPE Bool 0,1 Rear photo eye has been triggered.

Status_BelowTol2 Bool 0,1 The captured weight is below folerance 2.

Status_BelowTol1 Bool 0,1 The captured weight is below folerance 1;
above tolerance 2.

Status_InTolerance Bool 0,1 The captured weight is within predefined
tolerances.

Status_AboveTol1 Bool 0,1 The captured weight is above tolerance 1;
below tolerance 2.

Status_AboveTol2 Bool 0,1 The captured weight is above tolerance 2.

Alarm_FrontPETimeout Bool 0,1 Front photo eye is blocked for a time duration
longer than the predefined photoeye fimeout
setting.

Alarm_RearPETimeout Bool 0,1 Rear photo eye is blocked for a time duration
longer than the predefined photoeye fimeout
setting.

Alarm_ZeroPETimeout Bool 0,1 Re-zero photo eye is blocked for a time
duration longer than 10 seconds.

Alarm_ReZeroPending Bool 0,1 Re-zeroing is overdue and needs to be
executed. On the display this is indicated with
a star.

Alarm_Application Bool 0,1 Alarm is presence preventing the application to
execute, see Smartb alarm details.

Alarm_GapTooSmall Bool 0,1 Only available in fwo photo eyes mode: the
gap between two consecutive packages is foo
small, risk of insufficient measuring time.

Alarm_PackageToolLong | Bool 0,1 Package is too long. Higher measurement
uncertainty due to insufficient measurement
fime.

Alarm_ltemTooLight Bool 0,1 The package is too light, causing higher
measurement uncertainty.

Alarm_ItemTooHeavy Bool 0,1 The package is too heavy, causing higher
measurement uncertainty.

Alarm_GhostObject Bool 0,1 Only available in two photo eyes mode:

package triggered the rear photo eye, however
front photo eye was not triggered.
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4.6. Dynamic Weighing Alibi Record Access

This Function Block is used to execute ePrint to register the lafest transaction into the alibi log. Also
it provides user interface fo read one alibi record at a time.

To read out a cerfain transaction from the alibi memory:
1. Write in the 'TransactionNumber' to specify which alibi transaction entry fo be read.
2. Trigger the 'Set_TransactionNum' bit to set the alibi record number fo be read out.

3. Trigger the 'Get_Alibi' bif to read out the alibi fransaction record specified by "RecordNum". Alibi
record is read out as an array of 24 bytes, written into "Alibi_Array" data block.

To read the latest entry in the alibi memory, execufe step 3 without step 1 and 2.

%DB2
"SAI_
IND360DYN_
AlibiResd_DB"
®FB1
"SAI_IND360DYN_AlibiRead"
EN ENO
335 Done —4.
_S~Hes 1D Emor ey
... — ePrint TransacNumber
DevicelD _read
— SaDevicedD Devicel D_read
TransactionNu TaréWaght
mber NetWeight
Get_ Unit
TranzactionNu
m
Set
TransactionNu
_m
co. e GEt_Alibi
“SAI_IND_
AlibiData" Alibi_
RavDat2 _ ajibi_Amay

Figure 4-5: SAI_IND360DYN_AlibiRead Function Block

Table 4-4: SAI_IND360DYN_AlibiRead Function Block Parameters

02 110/2023

Input Parameters

Data Type

Values

Description

ID

HW_IO

Example:
"IND360~Head"

ID parameter fo select the module for which a data
record is to be written. Use only the hardware
identifier (HW ID) of the module for the ID
parameter.

In this sample program, the ID parameter of the
device can be found under Device Properties > Slot
0 Hardware Identifier.

ePrint

Bool

0,1

Trigger this bit to register the latest weighing
transaction into the alibi log memory. Transaction
number will be incremented.
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Input Parameters Data Type Values Description

DevicelD LINT " The dynamic checkweighing machine can be
assigned with a unique device ID.

SetDevicelD Bool 0,1 Write the device ID into the IND360 terminal.

TransactionNumber | LINT "3” The alibi fransaction record number which is to be
read out from the weighing indicator. Specify the
record number first before sefting and reading alibi
record.

Get_TransactionNum | Bool 0,1 Trigger this bit to get the previously read alibi record
number. The alibi record number will be updated at
the "RecordNum" field.

This bit will be toggled off by the FB after reporting
its execution status (DONE / ERROR).

Set_TransactionNum | Bool 0,1 Trigger this bif to sef the alibi record number which
is fo be read out from the weighing indicator. Ensure
that the "RecordNum" has been specify before this
step.

This bit will be toggled off by the FB after reporting
its execution status (DONE / ERROR).

Get_Alibi Bool 0,1 Trigger this bit to read out the alibi transaction
record specified by "RecordNum". Alibi record is
read out as an array of 24 bytes, written info
"Alibi_Array" data block.

This bit will be toggled off by the FB affer reporting
its execution status (DONE / ERROR).

Alibi_Array Array of The array of 24 bytes to store the raw data of alibi

Byte record being read from the weighing indicator. This

[0..24] array is structured as follows:
struct(24 Bytes)
{
Long Transaction Number =>Byte0-3
Long Date & Time; / /UTC timestamp =>Byte4-7
Byte Device ID =>Byte8
Byte[3] Not Used =>Byte9-11
Float32 Rounded Net Weight =>Byte12-15
Float32 Rounded Tare Weight =>Byte16-19
Byte Unit Type =>Byte20
Byte Status =>Byte21
Byfe[2] Not Used =>Byte22-23
}

Output Parameters | Data Type Values Description

Done Bool 0 Get / Set_TransactionNum or Get_Alibi command is
not completed.

1 Get / Set_TransactionNum or Get_Alibi command is
completed.

Error Bool 0 Get / Set_TransactionNum or Get_Alibi command
gives no error.

1 Get / Set_TransactionNum or Get_Alibi command is
completed, with error.

TransactionNumber_ | LINT The transaction number being read out.

Read
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Output Parameters | Data Type Values Description

DevicelD_Read LINT The machine device ID being read out.

TareWeight REAL This is the fare weight field exiracted from the latest
alibi record read. This variable is in double precision
floating point format.

NetWeight REAL This is the net weight field extracted from the latest
alibi record read. This variable is in double precision
floating point format.

Unit SINT The weight unit used according the weighing
indicator's setting.

For more details, refer fo the Secondary Scale Status
unit section in the SAI Reference Manual.

A combination of 4 bits represents the weight unit
[b4 /b3 /b2 /b1].

For example, [0 /0 /0 /0] is unit 'g’; [0 /0 /0 /1] is
unit 'kg'; [0 /0 /1 /0] is unit 'Ib".

4.7. Cyclic Weight Data Processing

This function block is available in the "S7-1200 SAI 8 Block" project. It occupies Measuring Block 2
(referred to as Measuring Block 2_1 in the TIA Portal Device Overview) | /O addresses. Ifs | /0
addresses can also be assigned to other Measuring Blocks suchas 3, 4 ... 7.

This function block reads all the important real-time, cyclical weighing data such as weight value,
Data OK bit, Motion bit, Net mode bit and critical alarm bit.

Sef the scale command bits one at a time to frigger different commands such as fare stable, zero
stable, tare immediate, zero immediate, preset tare and clear fare. A successful execution of a scale
command will set the Done bit on, else the Error bit will be set on instead.

The cyclic weight dafa can be reported automatically immediately after any scale command. The
type of weight data (gross, net, or tare) reporfed depends on the setting for WeightCmd. By default,
the WeightCmd is decimal "3" and the function block will return a net weight value immediately
after any scale command such as tare or zero. Similarly, if the WeightCmd parameter is configured
as decimal "0" or "1" the function block will then return a gross weight after any scale command.
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WB2

"SAl_Cyclic_
WeightProc_DB"
B2
"SAl_Cyclic_WeightProc®
EN ENO ——

WeightCmd RealTimeWeight

UIWT 2 Stableweight
"T_ME_DevStatus” ME_DevStatus Data 0K —...
-..== Tarelmmediate Motion = ...
-..== TareStable MNethode — ...
-.== Zerolmmediate Alarm —...
-..== ZeroStable Done =i ...
PreTareValue Errgr =1 ...

= PreTare

== ClearTare
“dD68
"T_ME_Value” ME_Value
W74
"T_ME_Response” MB_Response
%QDEA
"T_MB_CmdValue® MB_CrmdValue
YQWTO
“T_MB_
Command” MB_Command

Figure 4-6: SAI_Cyclic_WeightProc Function Block

Table 4-5: SAI_Cyclic_WeightProc Function Block Parameters

Input Parameters | Data Type | Values

WeightCmd Word 0,1 Report gross weight value.
2 Report fare weight value.
3 Report net weight value.
(default)
5 Report gross weight value (with infernal resolution).
6 Report tare weight value (with internal resolution).
7 Report net weight value (with internal resolution).

Refer to Device Overview, input address of MB Device
Status.

Trigger this bif fo perform an immediate tare command.
This tare command does not check for stability criteria.
Upon completion of this command, the input bit will be
reset.

Trigger this bit to perform stable fare command. This tare
command requires the weight value to remain stable
within the stability criteria (+-1d within 0.3 second) for a
predefined timeout range (3 seconds by default), failing
which, the command will refurn an error. Upon completion
of this command, the input bit will be reset.

Description

MB_DevStatus Word

Tarelmmediate Bool

TareStable Bool
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Input Parameters

Data Type

Values

Description

Zerolmmediate

Bool

Trigger this bif to perform an immediafe zero command.
The zero command can only be executed when the weight
value is within the zero range (+-2% by defaulf). Else, the
command will return an error. Upon completion of this
command, the input bit will be reset.

ZeroStable

Bool

Trigger this bit to perform a stable zero command. This
zero command requires the weight value fo remain stable
within the stability criteria (+-1d within 0.3 second) for a
predefined timeout range (3 seconds by default).
Furthermore the weight value has fo be in the zero range fo
trigger this command, failing either condition; the
command will return an error.

Upon completion of this command, the input bit will be
reset.

PreTareValue

Real

The preset fare value which has fo be configured before
issuing the PreTare command. Valid PreTare value is
between scale's zero point up to maximum capacity.

PreTare

Bool

Trigger this bit to perform a preset tare command. The
PreTareValue has fo be configured prior to issuing this
PreTare command. Upon completion of this command, the
input bit will be reset.

ClearTare

Bool

Trigger this bit fo perform a clear tare command. This
command removes the tare and brings the scale into
gross mode.

Upon completion of this command, the input bit will be
resef.

MB_Value

Real

Refer to Device Overview, input address of MB Measuring
Value.

MB_Response

Word

Refer to Section 3, Device Overview, input address of MB
Response.

MB_CmadValue

Real

Refer to Section 3, Device Overview, oufput address of MB
Command Value.

MB_Command

Word

Refer to Section 3, Device Overview, output address of MB
Command.

Output Parameters

Data Type

Values

Description

RealTimeWeight

Real

Real-time weight value, can be gross, fare or net weight

StableWeight

Real

Stable weight value, the last real-time weight during
Motion =0
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Output Parameters | Data Type | Values Description

DataOK Bool 0 This bit gets set to O when the device is sfill operational
but the value being reporfed cannot be guaranteed to be
valid.

The following conditions cause the Data Okay bit to be set
to O:
e  Device is powering up

Device is in setup mode

Device is in test mode

Over capacity condition occurs
- When the A /D converter is at its limit.

- Product dependent over capacity that occurs when the
device determines it cannot trust the weight.

Under capacity condition occurs
- When the A /D converter is af its limit.

- Product dependent under capacity that occurs when the
device determines it cannot frust the weight.

Weight data is normal, valid.
Weight value is sfable.
Weight value is in motion.
Weighing is in gross mode.
Weighing is in net mode.

No alarm.

Also called the RedAlert alarm. If this bit is true it indicates
that the control device should stop until the source of the
alarm is evaluated and corrected. The control system
should use a Field Value command or evaluate the
RedAlert status block to defermine the nature of the alarm.

Done Bool 0 Zero, tare or clear tare command is in process, or failed
Zero, tare or clear tare command is successful

Error Bool 0 Zero, tare or clear tare command is in process, or has
succeeded

1 Zero, tare or clear fare command has not completed due fo
error.

Motion Bool

NetMode Bool

Alarm Bool

j—
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Sample Code

Hardware Configurations

1.

Under Devices & networks -> Network view, add (or drag over) an IND360 2 Block Format.

57-1200 IND360 |
CPU 1215C IND360 2 Block...
$7-1200
PN/IE_3 ‘

Figure 5-1: Add a PROFINET Device in the Network View

2. Assign the independent PROFINET device name and IP address for the added device.

‘3 Properties

Ethernet addresses
¥ Advanced options
Interface options
Media redundancy
~ Real time settings
10 cycle
~ Port 1 [X1P1R]
General
Port interconnection
Port opticns
Hardware identifier
» Port2 [X1P2R]
Hardware identifier
Identification & Maintenance
Hardware identifier

‘ General “ 10 tags | System constants |[ Texts ‘
» General [
w PROFINETinterface [X1]

General IP protocol

PROFINET

PROFINET device name:
Converted name:

Device number:

Figure 5-2: PROFINET Device Name and IP Address

(s) SetIP address in the project

IP address: | 192 .

Subnetmask: | 255 . 255 255 . 0 |

[0 0o 0o o]

(O) IP address is set directly at the device

D Generate PROFINET device name automatically

[ind360
[ind360
[ 1

168 . 0

36 |

3. Under Devices & networks -> Topology view, link the PLC to the IND360's network port 1 (leff,

NW1).

$7-1200
CPU 1215C

IND360

IND360 2 Block...

Figure 5-3: Devices & Networks, Topology view
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4. The sample code follows the default | and Q addresses assignment as shown below. To
minimize modifications fo the code, consider sticking to the same | and Q address assignment.

JDeviceoverview |

Y .. Module Rack Slot | address Q address Type
¥ IND360 0 0 IND360 2 Block Format
» PROFINET 0 0 X1 IND360

¥ Measuring Block 1_1 0 1 Measuring Block 1
Parameter Access Point O 11 Parameter Access Point
MEB Command Value 0 12 64..67 MB Command Value
MB Channel Mask 0 13 68..69 MB Channel Mask
MB Command ] 14 70..71 MB Command
MB Measuring Value "] 15 68..71 MB Measuring Value
ME Device Status 0 16 72..73 MB Device Status
ME Response ] 17 74..75 ME Response

¥ Status Block_1 ] 2 Status Block
Parameter Access Point 0 21 Parameter Access Point
SB Reserved 1 0 22 72..73 SB Reserved 1
SB Reserved 2 0 23 74..75 SB Reserved 2
SB Reserved 3 ] 24 76..77 SB Reserved 3
SB Command o 25 78..79 SB Command
SB Status Group 1 ] 26 76..77 5B Status Group 1
5B Status Group 2 0 27 78..79 5B Status Group 2
SB Status Group 3 0 28 80...81 SB Status Group 3
SB Response ] 29 82..83 SB Response

Figure 5-4: Device | and Q Addresses

5.2. PLC Settings

Under PLC device properties -> Sysfem and clock memory, fick "Enable the use of system memory
byte." (Note that this feature is not available in the S7-300 series PLC).

J General u 10 tags " System constants ” Texts ‘

System and clock memory

System memory bits

E Enable the use of systern memory byte

Address of system memaory byte
(MBx): |1 |

First cycle: | %M1 .0 (FirstScan)

Diagnostic status changed: |%M1.1 (DiagStatusUpdate)

Always 1 (high): | %M1 .2 (Always TRUE)

FT=" T & T

Always 0 (low): |%M1.3 (AlwaysFALSE)

Figure 5-5: Enable System Memory Byte
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5.3. Duplicate Programming Files

1. The required program blocks:
a) MT_IND_Application (FC)
b) SAILIND360_TankVessel (FB), SAl_ IND360_TankVessel_DB (DB)

c) Opfional, for SAl 8-Block only: SAI_Cyclic_WeightProc (FB), SAI_Cyclic_WeightProc_DB
(DB)

2. Delete the other unused program blocks in MT_IND360_Application.
3. Duplicate the "IND360" under the PLC tags.

v | @ PLC tags

4z Showall tags

Bl Add new tag table
2¢ Default tag table [58]
g IND360 [10]

Figure 5-6: Duplicate the PLC Tags
4. Finally, in the Main (OBT1) call up the function "MT_IND_Application".
¥  Network 1:
wc2

"MT_IND_Application”
EN ENO —

Figure 5-7: Call up "MT_IND_Application" in the Main OB
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