IND360 POWERCELL

PROFINET PLC

Engineering Note






21.
2.2.
23.
24.
2.5.

41.
4.2.
43.
44
45.
4.6.
47.
48.
49.
4.10.
411.

5.1
5.2.
53.

30654709 V01 | 10/23/2023

OVEIVIEW .eveveesnnssssssssssssssssssssss s s s s s s s s s s s ss s s s s s snnnsssssnnnnnsnnnnsnnnssnsnsnsnnnnnnnnnnns 1-2
Setup of Project Development Environment...............cooeereereeeiiieiieeennnnnnnns 2-2
Hardware Integration 2-2
LLDP Function 2-2
Open the Sample Code 2-3
Switching Project Languages 2-3
Select the correct controller model 2-3
SAl Data Structure in Device OVEIVIEW .........ceeeeeeesemmmmsssnnmsmmsssnssnsssssnnnnnnns 3-5
Function Blocks..........ccuninmmnnmsssssssssssssssssssssss s 4-6
Cyclic Weight Data Processing 4-7
Device Heart Beat Monitoring 4-10
Diagnostic Status Monitoring 4-10
Read Scale Adjustment Settings 4-12
Write Scale Adjustment Settings 4-13
Zero Adjustment 4-14
Span Adjustment 4-15
CalFreet 4-18
Read Individual Load Cell Weight Value (gross or net) 4-20
POWERCELL® Condition Monitoring 4-21
Alibi Record Access 4-22
Sample Code Migration...........cceeeremmmmmmmmmmmsmssmmmmsmsssmsmmsssmnnmmmssmmnmmmm. 5-24
Hardware Configurations 5-24
PLC Settings 5-26
Duplicate Programming Files 5-27
Add New IND360 POWERCELL..........ccosnmmmmmmnnnnnnnssnsnsssssssssss s 6-29
Frequently Asked Questions............ccoimmeemniinnnni s 7-32

METTLER TOLEDO IND360_POWERCELL_PROFINET_PLC_EngineeringNote_EN_202011



2.1.

2.2.

Overview

This Engineering Note is based on integration of Mettler Toledo's Industrial Weighing Automation Terminal
IND360 POWERELL with a Profinet PLC. Go to www.mt.com/ind-ind360-downloads to download all the
necessary files and documents.

Note: The configuration used in this sample code is based on the default settings:
Siemens TIA Portal V14 SP1
SAl data format: 2-Block format
Device Name: (empty); IP Address: (empty)
GSDML file: GSDML-V2.35-MT-IND360-20200527.xml;

Itis recommended to integrate one IND360 POWERCELL into the PLC Profinet network and
go through the sample codes to understand the functionality of each Function Block. To add
more IND360 POWERCELL into the Profinet network, follow the steps listed in Chapter 5.
Add New IND360 POWERCELL.

Setup of Project Development
Environment

Hardware Integration

Connect the Ethernet cable from the PLC Ethernet port to IND360 POWERCELL industrial Ethernet port (X1.1
or X1.2).

LLDP Function

LLDP (Link Layer Discovery Protocol) is a protocol used for topology discovery in the Siemens Profinet 10
systems. It provides the option of communicating data between neighboring devices (e.g. device name, port,
MAC address). IND360 POWERCELL Profinet models support this protocol.
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With LLDP, the downtime for IND360 POWERCELL replacement can be minimized. There is no need to
reconfigure the device's IP Address and Device Name, as long as the new device is connected to the Profinet
network via the same physical network port as the previous device.

Open the Sample Code
To open and use this sample code "IND360_POWERCELL_PN.ap14", you need to use Siemens TIA Portal

version 14 SP1 or higher. All the required GSDML files will be installed automatically while opening the
sample code.

Switching Project Languages

Under Tools -> Project Languages -> Editing Language, choose the preferred language for your project.
Selections are English (United States) and Chinese (People's Republic of China).

Tool:  |Window  Help ACT350PCELL_PRNT_TIA14_V40 » Languages & resources b Project languages
]
; P . I
| o Crosireferences F11 General
=| Project text . — - P~ =
= {!.E LR B  Editing language: | Chinese (People’s Republ Reference language: | Chinese (Peaple’s Republ|=
LY Project languages ! Chinese (People’s Republic of China)
English (United States) I
1 =] Export propect texts [ Afriksans (South Africa TJEngIh (Canads) SGeorgien (6

= [ Albanian (Albania) [Denglish (Caribbean EGerman (i
=] impar preject tecas - B B

= Generate source from blocks  #

v Network 2: .

v AEhITIRAE R, BEET. SRR UREE. RIUREURE. MABMITREIAAMRRI S RE TR S I TER -
gg%@éﬁﬁm@%ﬁﬁ EEFRNESEEWRE R, iLME Measuring ValuelBITRIRSEEE. RERRNEE (&
1 —1-13l a

*  Network 2: ...
w Trigger to do tare stable, zero stable, tare immediate and zero immediate, reponse can be get, also there are success
and fail flags to indication the action result.

After z2ro and tare action, 8 weight report command is required to read weight via ME Measuring Value, here report gross
weighticommand value 1) is taken as an example

Figure 2-1: Switching Project Languages between English and Chinese

Select the correct controller model

There are three projects included in one sample code, each project uses different Siemens PLC model:
1. "S7-300" uses S7-300 series PLC with IND360 POWERCELL weighing terminal;

2. "S7-1200" uses S7-1200 series PLC with IND360 POWERCELL weighing terminal;

3. "S7-1500" uses S7-1500 series PLC with IND360 POWERCELL weighing terminal,

Choose the most relevant project according to your PLC type to download into the PLC.
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» [ 57-300 [CPU 315-2 PN/DP]
» [ $7-1200 [CPU 1215C DC/DC/DC]
» (1 57-1500 [CPU 1511-1 PN]

Figure 2-2: three projects in the sample code

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

102 0 1 2 3
x Cut
g Copy
TJal Paste
X Delete

& Go to topology view
& Go to network view

Compile

Figure 2-3: Change controller type

Compile and download the project into the controller.

‘E Properties [

U General ][ 10 tags II System constants ][ Texts }

» General [ T
¥ PROFINETinterface [X1]
General IP protocol
Ethernet addresses
~ Advanced options (®) SetIP address in the project
e et i IPaddress: | 192 168 _ 0 36
Media redundancy
 Real time settings Subnet mask:
10 cycle Use router
« Port1[X1P1R] Router address 0 0 0 0
General (O IP address is set directly at the device

Port interconnection

Port options N
s " PROFINET
Hardware identifier m
>
» Port 2 [X1 P2 R L o =
° [, . ! ["] Generate PROFINET device name automatically
Hardware identifier =
Identification & Maintenance I PROFINET device name: |ind360 |
Hardware identifier Converted name: |ind360

Device number: | 1

Figure 2-4: IND360 POWERCELL Device Properties - Ethernet Addresses
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IP protocol

(®) setIP address in the project

IPaddress: | 192 . 168 .0 . 10

Subnetmask: | 255 . 255 . 255 _ O
[ use router

O IP address is set directly at the device

PROFINET

[] PROFINET device name is set directly at the device

[w] Generate PROFINET device name automatically

PROFINET device name: |s7-1200

Converted name: |s7-1200

Device number: | 0

Figure 2-5: PLC Device Properties - Ethernet Addresses

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

fir

BAECB: @@ CeaaD - G |B

T & T Fowd

G E T

Figure 2-6: go online with MT_IND_Application

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 User Manual:
Standard Automation Interface: IND360 POWERCELL Transmitters English, which is downloadable from the
IND360 Download Page www.mt.com/ind-ind360-downloads.
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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)

Word 1 with command

Device stafus bits
Response value

Status Block (Read)

Command value

Status Block (Write)

Floating point value (32-bit), opfionally u

|§? Topology view @ Network view
it ‘ PR -8 ‘Z‘ H' H 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
L MB Command 0 14 70..71 B Command
ME Measuring Value ) 15 68..71 & Measuring Value
. MB Device Status 0 16 72..73 B Device Status
ME Response 0 17 74.75 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
. SB Reserved 2 ) 23 74.75 B Reserved 2
: SB Reserved 3 o] 24 B Reserved 3
— SB Command ] 25 B Command
SB Status Group 1 0 26 B Status Group 1
SB Status Group 2 (] 27 B Status Group 2
CP Ctatie Croin 3 0 2 B Status Group 3
SB Response o 29 B Response

Word 3 Response value

Word 0 Status Group 1 Word 0 Opfional Argument — wordQ
Word 1 Status Group 2 Word 1 Optional Argument — word1
Word 2 Status Group 3 Word 2 Optional Argument — word3

Figure 3-1: SAIl Data Structure as shown in the Device Overview

The land Q addresses above will be used as input parameters in 4. Function Blocks

Function Blocks

About the "ID" input parameter for all the acyclic communication function blocks:

Word 3 Command value

For all the function blocks which involve acyclic communication between the PLC and the weighing
transmitter, the "ID" input parameter is required. Examples of function block with acyclic communication are
zero adjustment, span adjustment and condition monitoring etc.

For an S7-300, ID can be found under the Device overview -> Diagnostics Address of Rack 0, Slot 0. In the

example below the ID is "2042".
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Device overview

¥¢ - Module Rack  Slot | address
¥ IND360_2 0 o 2042*
» PROFINET 0 0 X1 2041

Figure 4-1: the ID parameter for S7-300

For S7-1200 and S7-1500 PLCs, the ID is the Hardware Identifier which can be identified as "(Device
name)~Head".

WB71
"SAI_INDPCELL_LoadCellWeight"
EN ENO =
287
360~Head o]

Figure 4-2: the ID parameter for $7-1200 and 1500

Cyclic Weight Data Processing

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

Set the scale command bit one at a time to trigger different commands such as tare stable, zero stable, tare
immediate, zero immediate, preset tare and clear tare. 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 data can be reported automatically right after any scale command. The type of weight data
(gross, net, or tare) being reported depends on the setting for WeightCmd. By default, the WeightCmd is
decimal "3" and the function block will return a net weight value right 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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%DB2
"SAI_INDPCELL_
WeightProc_DB"
%FB2
"SAI_INDPCELL_WeightProc*
EN END =
ResiTimensigh: — SN
%DB2.DBWOD -
S AIINDPCELL_ SIERITT el
WeightProc_DB". DataOK —1..
VWeigh
WONTCmY _ \eightcmd o
%W72 NetMode —---
*T_MB_Da/Status” MB_DevStatus Alarm =i
.- == Tardlmmediate RunFlat —--
.. = Tarehtable
%DB2.DBX12.5
T S AI_INDPCELL_
-+ = TaroStable WeightProc_DB"
Done
PreTareValue Done —
... — PreTare
%DB2.DBX12.6
o — “SAI_INDPCELL_
%D6E WeightProc_DB"
“T_MB_Valud Error
_MB_Valu# MB_Value Emor —t
®W74
*T_MB_Responsze™ MB_Responze
%QD64
"T_MB_CmdValue MB_CmdValue
®OW70
“T_MB_
Command” __ MB_Command

Figure 4-3: SAI_INDPCELL_WeightProc Function Block

Table 4-1: SAI_INDPCELL_WeightProc Function Block Parameters

Input Parameters Data Values Description
Type

WeightCmd Word 0,1 Report gross weight value

2 Report tare weight value

3 Report net weight value

(default)

5 Report gross weight value (with internal resolution)

6 Report tare weight value (with internal resolution)

7 Report net weight value (with internal resolution)
MB_DevStatus Word Refer to Device Overview, input address of MB Device Status
Tarelmmediate Bool Trigger this bit to perform immediate tare command. This tare

command doesn’t check for stability criteria. Upon completion of
this command, the input bit will be reset.

TareStable Bool Trigger this bit to perform stable tare 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 return an error.
Upon completion of this command, the input bit will be reset.
Zerolmmediate Bool Trigger this bit to perform immediate zero command. The zero
command can only be executed when the weight value is within the
zero range (+2% by default). 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 to remain stable within the
stability criteria (+-1d within 0.3 second) for a predefined timeout
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range (3 seconds by default). Furthermore the weight value has to
be in the zero range to 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 tare value which has to 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 to be configured prior to issuing this PreTare command.

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

ClearTare Bool Trigger this bit to 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 reset.

MB_Value Real Refer to Device Overview, input address of MB Measuring Value

MB_Response Word Refer to Device Overview, input address of MB Response

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

Output Parameters | Data Values Description

Type

RealTimeWeight Real Real-time weight value, can be gross, tare or net weight

StableWeight Real Stable weight value, the last real-time weight during Motion =0

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

The following conditions cause the Data Okay bit to be set to 0:
o Device is powering up
e Deviceis in setup mode
e Deviceisin testmode
e 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
e Under capacity condition occurs
- When the A/D converter is at its limit
- Product dependent under capacity that occurs when
the device determines it cannot trust the weight
1 Weight data is normal, valid
Motion Bool 0 Weight value is stable
1 Weight value is in motion
NetMode Bool 0 Weighing is in gross mode
1 Weighing is in net mode
Alarm Bool 0 No alarm
1 Also called the RedAlert alarm. If this bit is true it is
an indication 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
determine the nature of the alarm.
RunFlat Bool 0 RunFlat is inactive
1 RunFlat is active
Done Bool 0 Zero, tare or clear tare command is in process, or failed
1 Zero, tare or clear tare command is successful
Error Bool 0 Zero, tare or clear tare command is in process, or succeeded
1 Zero, tare or clear tare command is not completed due to error
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4.2. Device Heart Beat Monitoring

This function block monitors the Heart Beat bit of the weighing transmitter and outputs an "Alive" flag.

YDB1 YDB1
" Sr‘-.l_c_)-clic_ "SAl_Cyclic_
CheckAlive_DB" Checkalive_DE"
WB1 WFB1
“sAl_Cyclic_Checkalive® “SAl_Cyclic_Checkalive™
=il L —_—En ENO
W72
"T_MB_Devstatus” MB_DevStatus ETCI:STSO “T_ME_D e\:sz{:ﬁ? MB_DevStatus :‘{;I;BI 1CI;.,3|)§20
%0 Checkalive_DB". CheckAlive_DB".
“Timer_ Alive —iAlive Alive —1Alive
Checkalive® — Timer
%DB1.DBX41 %DB1.DEX2.1
"SAl_Cyclic_ "SAl Cyelic_
CheckAlive_DE". CheckAlive_DB".
HeartBeat —i HeartBeat HeartBeat —HeartBeat
S$7-300 $7-1200 A1 S7-1500
Figure 4-4: SAl_Cyclic_CheckAlive Function Block
Table 4-2: SAl_Cyclic_CheckAlive Function Block Parameters
Input Parameters Data Type Values Description
MB_DevStatus Word Refer to Device Overview, input address of MB Device Status
Timer (S7-300) Timer Timer, use independent timer for each function block, do not
replicate.
Output Parameters | Data Type Values Description
Alive Bool 0 Device has lost communication
1 Device is communicating OK
HeartBeat Bool To insure that the device is working as expected and updating
data in Words 0, 1 and 2, this heart beat bit is toggled between
off and on states. The frequency is dependent on the specific
device’s ability to cycle this bit. For example, a 1 second heart
beat would be sufficient for most applications.

4.3. Diagnostic Status Monitoring

This function block reads in all the critical real-time diagnostic data from Powercell™ load cells.
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%DB4
"SAI_INDPCELL_
DiagnosticStatus_

DB

%FB4
"SAI_INDPCELL_DiagnosticStatus®
EN ENO
RWW76 Overload —
"T_SB_StaGroup?” SB_StaGroupl Underioad —t
%WW78 OverVoltage =i
"T_SB_StaGroup2® SB_StaGroup2 OverCurrent =

%WS0 LeMissing —4
"T_SB_StaGroup3” SB_StaGroup3 LcOfflinenfor
%W82 LeBreach =i
*T_SB_Reponze’ — SB_Response LcOvericad_
- Nomal ey
AW7S LcOverload
"T_SB_Command SB_Command Operation —
LeMix =4
LcTemperature
_OutNormal —y
LcTemperature
_OutOperate wemy...

LcParamBlock_
EMOf ey...

Figure 4-5: SAI_INDPCELL_DiagnosticStatus Function Block

Table 4-3: SAI_INDPCELL_DiagnosticStatus Function Block Parameters

Input Data | Values | Description
Parameters Type
SB_StaGroupl | Word Refer to Device Overview, input address of SB Status Group 1
SB_StaGroup2 | Word Refer to Device Overview, input address of SB Status Group 2
SB_StaGroup3 | Word Refer to Device Overview, input address of SB Status Group 3
SB_Response Word Refer to Device Overview, input address of SB Response
SB_Command | Word Refer to Device Overview, output address of SB Command
Output Data | Values | Description
Parameters Type
Overload Bool 0 Scale is not overload
1 The weight is equal to or greater than a "customer-programmed" limit either
on the scale (multi-sensor system) or individual sensor's capacity
Underload Bool 0 Scale is not underload
1 The weight is under the "customer-programmed" limit on the scale / sensor

(under zero but still within A/D range)

OverVoltage Bool 0 Operating voltage is normal
1 Operating voltage out of range
OverCurrent Bool 0 Operating current is normal
1 Operating current is out of range
LcMissing Bool 0 All load cells are communicating normally
1 One or multiple load cell has lost communication

LcOfflinelnfor Word A word of 16 bits, each bit represents the communication status of the
Powercell™ load cell. Bit status "1" means the load cell has lost
communication, while status "0" means no comm. lost. The IND360
POWERCELL™ supports up to 14 digital load cells hence only 14 bits (bit 0 -
bit 13) are relevant in this Word.

Word:
DOXX XXXX XXXX XXXX
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! |
LC#14 LC#1

LcBreach Bool 0 No load cell enclosure breach
1 the sensors enclosure has been compromised and therefore vulnerable to
outside influences such as moisture / water - in most cases a failure will
occur if the breach is not
corrected or the sensor replaced
LcOverload Bool 0 The load cell's individual weight is not within 101%-150% of its Rated
_Normal Capacity
1 The load cell's individual weight falls within 101%-150% of its Rated Capacity
LcOverload Bool 0 The load cell's individual weight has not exceeded 150% of its Rated
_Operation Capacity
1 The load cell's individual weight exceeds 150% of its Rated Capacity
LcMix Bool 0 All the connected load cells are of the same model
1 There is at least a mix of different load cell model in a scale
LcTemperature | Bool 0 Load cell temperature is normal
_OutNormal 1 Load cell temperature is out of compensated range
LcTemperature | Bool 0 Load cell temperature is within the operating range
_OutOperate 1 Load cell temperature is out of operating range
LcParamBlock | Bool 0 Load cell parameters are normal
_Error 1 At least one of the load cell parameters has error

Read Scale Adjustment Settings

This function block reads the current scale capacity and increment values from the connected weighing
transmitter. Set the "Read" input parameter on to start the reading process. Upon completion of the read

process, this "Read" bit will be reset.

It is useful to know the current scale settings before performing any scale adjustment procedure.
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e S,
‘Qd;:diB:B::!:m @ B -
%FB50 %FB50
"SAI_IND_ReadAdjustSettings" "SAI_IND_ReadAdjustSettings"
EN ENO EN ENO
1D 287
e 360-Head ™ %DB50.DBD2
F‘a:i-d‘uzro n .
g DB Read _ o ScaleCapacity egn{mgé{;?.i ScaleCapacity
D8 - - m %DB50.DBD&
P
ResdAd) & ReadA djustSettin
g=_DE” Dg*
it ncremen — Incrament
T
Dane __DF" Done. s 308 Done
TUBS(\ DBxX12.1 ?f:‘il[‘xaﬁmﬂ 1
ReadAdjustSetin
Ermor _|g:_DB'.E'rur
$7-300 $7-1200 & S7-1500
Figure 4-6: SAI_IND_ReadAdjustSettings Function Block
Table 4-4: SAI_IND_ReadAdjustSettings parameter descriptions
Input Data Values Description
Parameters Type
ID (for S7-1200 | HW_IO Example: ID parameter to select the module for which a data record is to be
and S7-1500) "IND360~Hea | written. Use only the hardware identifier (HW ID) of the module for the
d ID parameter.
ID (S7-300) DWORD | "2042" In this sample program, the ID parameter of the device can be found
under Device Properties > Slot 0 Hardware Identifier.
Read Bool 1,0 Trigger this input bit to start the reading process.
Output Data Values Description
Parameters Type
ScaleCapacity | REAL (32 | Example: Current scale capacity value
bits) "3000.0"
Increment REAL (32 | Example: Current scale increment value
bits) "0.1"
Done Bool 1 Read process is completed successfully
0 Read process is not completed
Error Bool 1 An error has occurred during the read process
0 No error

Write Scale Adjustment Settings

This Function Block configures the new settings of scale capacity and increment value onto the weighing
transmitter. Even though all IND360 weighing transmitters now support scale configuration through its built-
in web server, the PLC can also overwrite these scale settings.

The scale resolution (scale capacity/ increment) has to be within the range of 500 - 100 000.
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SALND_ o
WriteA djustSettin \*\h:adﬁ::}.m
& _DE F_D8"
%FB51 %FBS1
"SAI_IND_Write AdjustSettings® "SAI_IND_WriteAdjustSettings"
EN ENO EN ENO
o %DB51.D0BX12.0 287 %DBS1.DBX10.0
SALIND_ - —|E “SALIND_
G:IJ‘R(‘EI DBD4 \*\h:b?:.iju:'.:a'.m i ) 5%:6&5114:;i::wn
WitaA B Done —i%-% 09N e Dy —s725 57
gz DE”. WriteA gjusSentin R —
FEP _ scalecapacity e oAz Sl “SALIND_
\,;,‘:9; djustSettin " — ScaleGapadty WhiteA djustS in
Ermor _|g‘.7DB' Error 7 i Erver _|;r._DB Error
o
WriteA djuztSeain
g:_DB".
Increment Increment —
ey o
’ 'Zfb?ﬁ'&_m “"’*;fﬁ:&?f;i&_w
S7-300 $7-1200 & S7-1500
Figure 4-7: SAI_IND_WriteAdjustSettings Function Block
Table 4-5: SAI_IND_WriteAdjustSettings parameter descriptions
Input Parameters Data Type | Values Description
ID (for S7-1200 and HW_IO Example: ID parameter to select the module for which a data record is
$7-1500) "IND360~Hea | to be written. Use only the hardware identifier (HW ID) of the
d" module for the ID parameter.
ID (S7-300) DWORD "2042" In this sample program, the ID parameter of the device can
be found under Device Properties > Slot 0 Hardware
Identifier.
ScaleCapacity REAL (32 Example: New scale capacity value
bits) "3000.0"
Increment REAL (32 Example: New scale increment value
bits) "0.1"
Write Bool 1,0 Trigger this input bit to start the writing process.
Output Parameters | Data Type | Values Description
Done Bool 1 Write process is completed successfully
0 Write process is not completed
Error Bool 1 An error has occurred during the write process
0 No error

Zero Adjustment

Zero calibration has to be performed first before CalFree+ or span calibration. Make sure the scale is empty
before starting this zero calibration procedure.

Trigger the "Start" input bit to start the zero adjustment process. Upon completion of the adjustment
process, this "Start" bit will be reset.

30654709 V01 | 10/23/2023



4.7.

30654709 V01 | 10/23/2023

%DB52 %DB52
"SAILIND_ "SAIIND_
ZeroAdjust_DB ZercAdjuzt DB”
%FB52 %FB52
"SAl_IND_ZeroAdjust' "SAI_IND_ZeroAdjust"
EN ENO EN ENO
D 287
%DB52.D8X4.0 ; %DB52_DBX2.0
%DBS2 DEXE.0 "SAI_IND_ - L “SAI_IND_
‘<Al IND ZeroAdjust_DB” ZeroAdjust_DB"
z iU DB Process %DB52.DBX4.0 Procezs
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SAI_IND_ — G “SAI_IND_
ZeroAdjuzt_DB” ZercAdjust_DB"
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Figure 4-8: SAI_IND_ZeroAdjust Function Block

Table 4-6: SAI_IND_ZeroAdjust Function Block Parameters

Input Parameters Data Values Description
Type
ID (for S7-1200and | HW_IO Example: ID parameter to select the module for which a data record is
$7-1500) "IND360~Hea | to be written. Use only the hardware identifier (HW ID) of the
d" module for the ID parameter.
ID (S7-300) DWORD | "2042" In this sample program, the ID parameter of the device can be
found under Device Properties > Slot 0 Hardware Identifier.
Start Bool 1,0 Trigger this input bit to start the calibration process.
Output Parameters | Data Values Description
Type
Process Bool 1 Adjustment is started and in process
0 Adjustment is not started
Done Bool 1 Adjustment is completed successfully
0 Adjustment is in process or in error state
Error Bool 1 Adjustment failed due to error
0 No error

Span Adjustment
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Perform this linearity span adjustment after the zero adjustment.

$7-300

%DB55
"SAI_IND_
SpanAdjust_DB”
%FBSS
"SAI_IND_SpanAdjust
EN ENO
2042 D CumentPoint
Hi_Weight CurrentWeight
Mid_Weight LoadWeight —i.- -
Low_Weight Process =—t...
xLow_Weght Done —
LinearityRange Emor —4
it CGancelled —1 )
“Timer_
SpanAdjust’ Timer
-— Start
... === ConfirmWeight
— Gancd

%DB55

"SAI_IND_
SpanAdjust_DB”
%FB55
"SAI_IND_SpanAdjust”
EN ENO
CurrentPoint
ID CumentWeight
Hi_Weight LoadWeight —1--.
Mid_Weight Process ==t
Low_Weight Dong ==
xLow_Weight Emor =
LinearityRange Cancelled =4
oo w—Start
= ConfirmWeaight
) = Cance
$7-1200 & S7-1500

Figure 4-9: SAI_IND_SpanAdjust Function Block

If only 2 points adjustment (zero, span) is required, only configure the highest reference weight (span) into
this Function Block. In this case, the span is the second linearity point.
The first reference point is always the zero reference which has to be adjusted prior to this.

If linearity adjustment is required, up to 4 points can be set-up. The table below shows all the possible
selection of linearity adjustment and the required input parameters for this Function Block.

LinearityRange settings:

Required reference weight(s), cannot be zero:

"0", 2-point (zero, span)

Hi_Weight

"1", 3-point linearity

Hi_Weight, Mid_Weight

"2", 4-point linearity

Hi_Weight, Mid_Weight, Low_Weight

"3", 5-point linearity

Hi_Weight, Mid_Weight, Low_Weight, xLow_Weight

Table 4-7: SAI_IND_SpanAdjust Linearity Range Settings

Notes:

- The Function Block will return an error if the reference weights are not configured according to
the linearity range setting.

- The Function Block will return an error if the required reference weight(s) is zero or not in the
correct ascending order when starting the adjustment process.

The flow chart below explains the linearity adjustment process flow according to different selection of

linearity range:
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_Spec_i"gr fhe Linearity Linearity Linearity Linearity
LinsarityRangs Range =0 Range =1 Range =2 Range =3
©,1,2,3)
yes yes yes yes
LoadWeight=1; LoadWeight=1; LoadWeight = 1; LoadWeight = 1;
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Consgure afl ine CurrentWeight = Hi_Weght CurrentWeight = Mid_Weght CurrentWeight = Low_Weight CurrentWeight =xLow_Weight
required reference ¥ ¥ ¥ ¥
weights ) - ) - ) )
Confirm'Weight Confirmiteight Confirm'Weight Confirm'Weight
[] ¥ ¥ ¥
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CurrentPoint=3; CurrentPoint=3; CurrentPoint=3;
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ConfimWight ConfimWeight ConfimWeight
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L L
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CurrentPoint=4; CurrentPoint=4;
CurrentWeight = Hi_Weght CurrentWeight =Mid_Weght
v v
ConfirmWeight ConfimWeight
| Adusimentin Process | | Adpsimentin Process ‘
v
LoadWeight=1;
1 CurrentPoint=5;
| Cancelled [ Cancel CurrentWeight = Hi_Weght
ConfimWeight
r
Buccess i
Validate o ¥ ¥ - N
m Adjustment - Adjustmentin Process
Foiled
Error -+

Figure 4-10: SAI_IND_SpanAdjust Flow Chart

Configure the required Linearity Range and all the respective reference weights. Set the Start bit on to run
the adjustment process. Wait for the LoadWeight output bit to turn on and then load the reference weight
according to CurrentWeight value. After the new reference weight has been loaded, set the ConfirmWeight
bit on to proceed with adjustment. Repeat the same sequence for the rest of the reference weights until the
adjustment process is completed. The adjustment process can be cancelled at any point of time after

started.
Table 4-8: SAI_IND_SpanAdjust Function Block Parameters
Input Parameters Data Values Description
Type
ID (for S7-1200and | HW_IO | Example: ID parameter to select the module for which a data record is to
$7-1500) "IND360~Hea | be written. Use only the hardware identifier (HW ID) of the
d" module for the ID parameter.
ID (S7-300) DWORD | "2042" In this sample program, the ID parameter of the device can be
found under Device Properties > Slot 0 Hardware Identifier.
Hi_Weight REAL Example: The highest reference weight in linearity calibration. For a 2-
(32 bits) | "800.00" point calibration, this is the span value.
Mid_Weight REAL Example: For a 5-point calibration, this is the 4" reference point. For a 3-
(32 bits) | "600.00" point calibration, this is the 2" reference point.
Low_Weight REAL Example: For a 5-point calibration, this is the 3 reference point. For a 4-
(32 bits) | "400.00" point calibration, this is the 2" reference point.
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xLow_Weight REAL Example: The lowest reference weight value in linearity calibration. Only

(32 bits) | "200.00" used when the linearity range is configured to "3" - 5-point
linearity.
LinearityRange INT 0,1,2,3 Decimal "0" - 2-point;

Decimal "1" - 3-point;

Decimal "2" - 4-point;

Decimal "3" - 5-point

Start Bool 1,0 Trigger this input bit to start the calibration process.
ConfirmWeight Bool 1,0 User has to trigger this input bit after loading the
"CurrentWeight" onto the scale. This bit serves as an
acknowledgement flag for the Function Block to proceed to
next steps. The Function Block will reset this bit automatically.

Cancel Bool 1,0 Trigger this input bit to cancel/ abort the calibration process
after being started.
Output Parameters | Data Values Description
Type
CurrentPoint INT Example: The Function Block updates the current reference point here.
o
CurrentWeight REAL Example: The Function Block updates the required reference weight
(32 bits) | "400.00" here.
LoadWeight Bool 1 User has to load a new reference weight according to the value

displayed in CurrentWeight.

No action required from the user
Adjustment is started and in process
Adjustment is not started

Adjustment is completed successfully
Adjustment is in process or in error state
Adjustment failed due to error

No error

Adjustment is cancelled successfully
No cancellation

Process Bool

Done Bool

Error Bool

Cancelled Bool

O O|IRrO|FRr|OoO|FR|Oo

4.8. CalFree+

The IND360 POWERCELL transmitter provides a method to calibrate a scale without using test weights. This
is based on the POWERCELL load cell rated capacity and count value. This method can be used for initial
check-out and testing of systems or when a large structure is used as the weighing vessel and it is not possible
to apply test weights to the structure.

METTLER TOLEDO highly recommends that the test weights or RapidCal™ method be used whenever
possible as these methods provide the most accurate calibration accuracy.
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Set the Start bit on to run the CalFree+ adjustment. Upon completion of the adjustment process, this Start

bit will be reset.

CalFreePluz_DE” CalFreeflus_DB"
'SAI_IN:::I:r:eP!us‘ 'SAI_IN:?:I:IEEle‘
EN ENO EN ENO
[[+] 287 .
. AN, = AN
“Timer_ CalFreePluz_DB . R CalFresfluz_DB
CalF reePluz T Process Proces: EL'B?;A‘B:‘D? Procezs —1 "=
%DB54.DBX3.0 %DB54 DBXE.1 GFF#I':'?E:” %DB54 DBEX2.1
- “SAI_IND_ SAI_IND_ T — st “SAIIND_
CalFreefluz_DB™. CalF reePluz_DB CalFreePluz_DB
can —Start Done _.Dane Done _|D:me
CalF reePluz_DB" CalFresPluz_DE"
Eror _.Era- Emor —UEM’
S7-300 $7-1200 & S7-1500
Figure 4-11: SAI_IND_CalFreePlus Function Block
Table 4-9: SAI_IND_CalFreePlus Function Block Parameters

Input Data Values Description

Parameters Type

ID (for S7- HW_IO Example: ID parameter to select the module for which a data record is to be

1200 and S7- "IND360~Hea | written. Use only the hardware identifier (HW ID) of the module for the

1500) d" ID parameter.

ID (S7-300) DWORD | "2042" In this sample program, the ID parameter of the device can be found
under Device Properties > Slot 0 Hardware Identifier.

Start Bool 1,0 Trigger this input bit to start the calibration process. Upon completion
of the calibration (succeeded or failed) this input bit will be reset by
the Function Block itself.

Output Data Values Description

Parameters Type

Process Bool 1 Adjustment is started and in process

0 Adjustment is not started
Done Bool 1 Adjustment is completed successfully

0 Adjustment is in process or in error state
Error Bool 1 Adjustment failed due to error

0 No error
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4.9.
or net)

*®DB71.DEXe6.0
“SAI_INDPCELL_
LoadCallWeight

%DB71.DBX66.1
“SAI_INDPCELL_
LoadCallWeight_

DB" Na

%DB71

“SAI_INDPCELL_
LoadCellVikight_
DB

%FB71

SAI_INDPCELL_LoadCellWeight'

EN
D

DB Resd
= — Read

$7-300

Read Individual Load Cell Weight Value (gross

*DB71
"SAI_INDPCELL_
LoadCal|Weight_
DB"
%FB71
"SAI_INDPCELL_LoadCellWeight'
= EN ENO
TotalWeight 287 Total Weight
amegm —.. | ND3E0-H=d D CellWeight!
Rk R
CallWeght2 %DB71.DBX64.0 = w'_gm‘
CHlINEght3 “SAI_INDPCELL_ GitWaghts
o 03 IWeight, 1
Callveights L 'ﬁoav‘agesi csm_ugrm
CalWeights — Read CllWeightS
i ClWeights
Gl Wi g %DB71.DBX54.1 _gh
ClWeight? *SAI_INDPCELL_ Wty
CallWeight8 LoadCa\D\’v;g:t_ CallWeight8
CllWeightd & — Ne CellWeight9
CallWsght10 CdiWeight10
CllWeight11 CaliWeight11
CdlWeight12 CallWeight12
ClWeight13 ClWeight13
CallWeight14 CalWeight14
Dong =—i-- Done —i
Emor —i S Eror — NN

Figure 4-12: SAI_INDPCELL_LoadCellWeight Function Block

Only in a POWERCELL® scale, the control system is able to read individual load cell weight value.
The availability of these individual load cell weight values can be used to monitor the tank/ platform load
distribution. Uneven load distribution might be caused by permanent feeder and machinery attached to the
scale or when weighing powder or granules. Nonetheless, the load distribution for each load cell should not
differ too much from the others. When huge disparity of load distribution is detected, there could be
mechanical structure failure on the scale.

Input Parameters Data Type Description

ID HW_IO ID parameter to select the module for which a data record is to be

ID (S7-300) DWORD 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.

Read Bool Trigger this input bit to start the read process.

Net Bool Net = 0; Read individual load cell gross weight
Net = 1; Read individual load cell net weight

Output Parameters Data Type Description

TotalWeight REAL (32 bits) The total gross or net weight of all the load cells combined

CellWeightl REAL (32 bits) The load cell #1's gross or net weight

CellWeight2 REAL (32 bits) The load cell #2's gross or net weight

CellWeight3 REAL (32 bits) The load cell #3's gross or net weight

CellWeight4 REAL (32 bits) The load cell #4's gross or net weight

CellWeight5 REAL (32 bits) The load cell #5's gross or net weight

CellWeight6 REAL (32 bits) The load cell #6's gross or net weight

CellWeight7 REAL (32 bits) The load cell #7's gross or net weight
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CellWeight8 REAL (32 bits) The load cell #8's gross or net weight
CellWeight9 REAL (32 bits) The load cell #9's gross or net weight
CellWeight10 REAL (32 bits) The load cell #10's gross or net weight
CellWeight11 REAL (32 bits) The load cell #11's gross or net weight
CellWeight12 REAL (32 bits) The load cell #12's gross or net weight
CellWeight13 REAL (32 bits) The load cell #13's gross or net weight
CellWeight14 REAL (32 bits) The load cell #14's gross or net weight
Done Bool 1; The read process is completed successfully
0; The read process is in process or there is an error
Error Bool 1; There is an error during the read process
0; No error

Table 4-10: SAI_INDPCELL_LoadCellWeight Function Block Parameters

4.10. POWERCELL® Condition Monitoring

%DB70
"SAI_INDPCELL_
CondMonitor_

DB
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%DB70.DBX182.0
SAI_INDPCELL_
CondMonitor_

DE" .Update

%FB70
"SAI_INDPCELL_CondMonitor"

EN
D

Update

$7-300

%DB70
"SAI_INDPCELL_
CondMonitor_
]:
%FB70
"SAI_INDPCELL_CondMonitor"
ENO EN 240
- I
Cal_ 287 _
Temperature e 0 Temperature
CallOvarload_ o Clevelc:d_‘
n
- %DB70_DBX180.0 P—
IS “SAI_INDPCELL_ =
Count CondMonitor_ -
ScaleOverioad_ DE" .Update SealeOverioad
Count = Update Count
ScaleZeroFaile ScaleZeroF aile
d_Count d_Count
Dong —i Done —i...
Emor —i58 Ermor — &

Figure 4-13: SAI_INDPCELL_CondMonitor Function Block

The IND360 Industrial Transmitter in combination with the POWERCELL® system including POWERCELL-
based tank, silo and PowerDeck™ scales offers Condition Monitoring features such as scale
overload/underload, missing load cell, network failure and individual load cell overload monitoring.

On this Function Block, trigger the "Update” input bit to start gathering all the diagnostic data from both the
weighing transmitter and the connected POWERCELL® load cells.

Input Parameters Data Type | Values Description

ID (for S7-1200 and HW_IO Example: ID parameter to select the module for which a data

$7-1500) "IND360~Head" record is to be written. Use only the hardware

ID (S7-300) DWORD "2042" 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.

Update Bool 1,0 Trigger this input bit to start updating all the
monitoring data.

Output Parameters Data Type Description
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Cell_Temperature ARRAY Example: This is an array of 14 load cells' temperature value.

[0..13] of [235,235,234, Temperature plays an important part in load cell

REAL 23.7,0.0,0.0, 0.0, overall accuracy as it has effect on the load cell's

0.0,0.0,0.0,0.0,0.0, | minimum dead load output and sensitivity. Always
0.0,0.0] keep the load cell operating temperature within the
Compensated Temperature Range.
CellOverload_Count | ARRAY Example: This is an array of 14 load cells' overload counts.

[0..13] of [0,0,3,0,0,0,0,0, | Whenaload cell gross weight falls within 100-150% of

DINT 0,0,0,0,0,0] its rated capacity, this overload count will be
incremented. High count of load cell overload will
shorten its life span.

CellCommError_Coun | ARRAY Example: This is an array of 14 load cells' communication lost
t [0..13] of [2,1,0,3,0,0,0,0, | count.

DINT 0,0,0,0,0,0] When a load cell lost its communication with the
weighing transmitter, this count will be incremented
once. This communication lost could be due to the
load cell cable or a degrading load cell.

ScaleOverload_Count | DINT Example: "5" This is the scale overload count.
When the scale gross weight overshoots its user-
defined capacity range, this overload count will be
incremented.

ScaleZeroFailed_Cou | DINT Example: "11" This is the number of time the push button zero

nt command has failed, due to out of zero range or scale
in motion.

Error Bool 0,1 This output bit will be set ON if an error occurred
during the read process

Cancelled Bool 0,1 This output bit will be set ON if the read process is

completed successfully.

Table 4-11: SAI_ACTPCELL_CondMonitor Function Block Parameters

4.11.

Alibi Record Access

This Function Block is used to execute ePrint to register the latest transaction into the alibi log. Also it

provides user interface to read one alibi record at a time.

To read out a certain record number from the alibi log:

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

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

3. Trigger the 'Get_Alibi' bit to read out the alibi transaction record specified by "RecordNum”. Alibi record is
read out as an array of 56 bytes, written into "Alibi_Array" data block.

If you don’t know the exact transaction number of the alibi record you want to read, executing step 3
without step 1 and 2. The latest entry in the alibi memory will be read.
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EN
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Figure 4-14: SAI_IND360Base_alibiRead Function Block

Table 4-12: SAI_IND360Base_alibiRead Function Block Parameters

Input Parameters

Data
Type

Values

Description

ID

HW_IO

Example:
"IND360~Head

ID parameter to 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

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

RecordNumber

DINT

The alibi transaction record number which is to be read out
from the weighing indicator. Specify the record number first
before setting and reading alibi record.

Get_TransactionNu
m

Bool

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_TransactionNu
m

Bool

Trigger this bit to set the alibi record number which is to 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

Trigger this bit to read out the alibi transaction record specified
by "RecordNum". Alibi record is read out as an array of 56 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
Byte
[0.55]

The array of 44 bytes to store the raw data of alibi record being
read from the weighing indicator. This array is following of
structure below:

Struct(44 Bytes)
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Byte[20]: Date & time; //ASCII String =>Byte0-19
Long: Transaction Number; =>Byte20-23
Float32: Gross Weight; =>Byte24-27
Float32: Net Weight; =>Byte28-31
Float32: Tare Weight; =>Byte32-35
Byte: Tare Mode; =>Byte36

Byte:  Unit; =>Byte37
Byte[6]: Not Used; =>Byte38-43

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 floating point
format

TareWeight

REAL

This is the tare 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

Unit

SINT

The weight unit used according the weighing indicator's setting.
Refer to SAI Reference Manual - Secondary Scale Status unit
bits for more details.

Combination of 4 bits represent different weight unit
[b4/b3/b2/b1], for e.g. [0/0/0/0] is unit 'g"; [0/0/0/1] is unit 'kg’;
[0/0/1/0] is unit 'lb'

S.

5.1.

Sample Code Migration

Hardware Configurations

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

|g Properties |[

I General H 10 tags ” System constants H Texts |
» General \
~ PROFINET interface [X1]
General IP protocol
Ethernet addresses
w Advanced options () SetIP address in the project
Interface options IPaddress: | 192 . 168 . 0 . 36

Media redundancy

Subnet k: | 255 255 . 255 .
¥ Real time settings ubnet mas! 55 . 255 . 255 . 0

10 cycle

- Port 1[X1P1R] Router addres 0 0 0 0
General () IP address is set directly at the device
Portinterconnection |
Port options ‘

PROFINET

Hardware identifier
» Port2 [X1 P2R] L

: D Generate PROFINET device name automatically
Hardware identifier

Identification & Maintenance PROFINET device name: |ind360
Hardware identifier Converted name: ‘ ind360

Device number: ‘ 1

Figure 5-2: Profinet device name and IP address

3)  Under Devices & networks -> Topology view, link up the PLC and the IND360's network port 1 (left,
NW1).

§7-1200 IND360
CPU 1215C IND360 2 Block...

Figure 5-3: Devices & networks, Topology view

4)  The sample code is following the default | and Q addresses assignment as shown below. To minimize
the modification to the code, consider sticking to the same I and Q address assignment.
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J Device overview

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 0 11 Parameter Access Point
MB 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 0 15 68..71 MB Measuring Value
MB Device Status 0 16 72..73 MB Device Status
ME Response 0 17 74..75 ME Response

¥ Status Block_1 ] 2 Status Block
Parameter Access Point ] 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 0 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 o 29 82.83 SB Response

Figure 5-4: Device | and Q addresses

5.2. PLC Settings

1)  Under the PLC device properties -> Advanced options, tick the below two options to support LLDP
feature.

J General || 10 tags || System constants || Texts

General

Ethernet addresses

Advanced options

T hronizati .
ime synchronization > Interface options

Operating mode

-

Advanced options
Web server access @ Support device replacernent without exchangeable medium
Hardware identifier

DI BIDG &

Al 2

High speed counters (HSC)
Pulse generators (PTO/PWIM}

.

D Permit ovenwriting of device names of all assigned IO devices
[¥] Use IECV2.2 LLDP mode

Keep-Alive connection
manitoring 30 =

- v v w

I T a7

Figure 5-5: the LLDP feature

2)  Under the PLC device properties -> System and clock memory, tick "Enable the use of system memory
byte" (this feature is not available in the S7-300 series PLC).
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J General H 10 tags " System constants ” Texts

System and clock memory

System memory bits

[« Enable the use of system memory byte

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

First cycle: |°.-bM1 {0 (FirstScan)

Diagnostic status changed: |%M1 -1 (DiagStatusUpdate}

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

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

I =o | & 1

Figure 5-6: Enable system memory byte

5.3. Duplicate Programming Files

1)  Therequired program blocks:
a) MT_IND_Application(FC)
b)  SAI_Copy(FC) (forS7-1200 and S7-1500, not for S7-300)
c) SALINDPCELL_WeightProc(FB), SAI_INDPCELL_WeightProc_DB
d)  SAIL_Cyclic_CheckAlive(FB), SAI_Cyclic_CheckAlive_DB

e) SAI_Buffer(DB600), do not modify this Data Block's number as other Function Blocks are
referring directly to its DB number.

The function blocks below are used to perform scale adjustment from the PLC. All variants of IND360
now support scale adjustment via built-in web browser.

f)  SALIND_CalFree(FB), SAI_IND_CalFree_DB

a) SALIND_ZeroAdjust(FB), SAI_IND_ZeroAdjust_DB

b)  SALIND_SpanAdjust(FB), SAI_IND_SpanAdjust_DB

c) SALIND_WriteAdjustSettings(FB), SAI_IND_WriteAdjustSettings_DB
d) SALIND_ReadAdjustSettings(FB), SAI_IND_ReadAdjustSettings_DB
The other function blocks can be added into the programming if required.

For $7-300, need to add COMPLETE RESTART(OB100) and error handle programs as below, to support
PROFINET auto reconnection feature.
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+ [gz] ErrorHandle

48 COMM_FLT[OBS7]
8 CYC_INTS [OB35]
48 1/O_FLT1 [OB82]
48 MOD_ERR [OB122]
4§ OBNL_FLT[OBS5]
4§ PROG_ERR [OB121]
4 RACK_FLT[OBS86]

Figure 5-7: Error handle programs of S7-300
2) Delete the other unused program blocks in MT_ACT_Application.
3) Duplicate the "IND" under the PLC tags.

4z Show all tags

B’ Add new tag table
24 Default tag table [58]
25 IND [10]

Figure 5-8: Duplicate the PLC tags

4)  Duplicate all the PLC data types.

I Add new data type
1] SAI_MB_DeviceStatus
K| SAI_SB_Alarm

Il SAI_SB_RedAlert

Figure 5-9: Duplicate the PLC data types
5) Lastly, in the Main (OB1) call up the function "MT_IND_Application".
¥  Network 1:

%FC2
"MT_IND_Application”

EN ENO —

Figure 5-10: Call up "MT_IND_Application" in the Main OB
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Add New IND360 POWERCELL

In a Profinet system, each Profinet device is identified with different individual Device Name, the same rule
applies to a network of multiple IND360 POWERCELLS.

1)  InDevices and networks -> Network View, add another IND360 2 Block Structure.

IND360_POWERCELL_PRNT_V1_00 » Devices & networks

% Network| 1Y Connections |HII connec

$7-1200 IND360 [ | IND360_3 u
CPU 1212C IND360 2 Block... IND360 2 Block...
57-1200 57-1200

PN/IE_3 ‘ ‘

BE

Figure 6-1: Add another IND360 into the network

2)  Configure a dedicated PROFINET device name and IP address to the new IND360. Only use lower
case letters for the device name.

|8, Properties |E1

J General “ 10 tags H System constants H Texts ‘
» General [l [
~ PROFINET interface [X1]
General IP protocol
Ethernet addresses
v Advanced options (=) SetIP address in the project
Interface options IPaddress: | 192 . 168 . 0 .37
Media redundancy
) . Subnetmask: | 255 . 255 . 255 . 0
w Real time settings

10 cycle

w Port1[X1P1R] Router addre 0 0 0 0

Generm! () IP address is set directly at the device
Port interconnection
Port options
paens PROFINET
Hardware identifier L
» Port2 [X1P2R]

Hardware identifier

l Generate PROFINET device name automatically

Rt e R e e e PROFINET device name: [ind360_3

Hardware identifier Converted name: |ind360xb39b4db

Device number: |2

Figure 6-2: PROFINET device name and IP address

3) InDevices and networks > Network overview, connect the device IND360's second Ethernet port NW2
to device IND360_3's first Ethernet port NW1.
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IND360_POWERCELL_PRNT_V1_00 *» Devices & networks

& Topology view

BB

Ha:

$7-1200 IND360 IND360_3
CPU 1212C IND360 2 Block... DP-NORM IND360 2 Block...

Figure 6-3: Connecting multiple IND360 in PROFINET network

4)  When necessary, edit the automatically allocated | and Q addresses of the PROFINET device.

J Device overview |
¥¢ - Module Rack Slot | address | Q address Type
¥ IND360_3 0 0 IND360 2 Block Format
» PROFINET 0 0 X1 IND360
¥ Measuring Block 1_1 0 1 Measuring Block 1

Parameter Access Point 0 11 Parameter Access Point
MB Command Value 0 12 80..83 MB Command Value
MB Channel Mask 0 13 84.85 MB Channel Mask
MB Command 0 14 86..87 MB Command
ME Measuring Value ] 15 84..87 ME Measuring Value

[] ME Device Status ] 16 88..89 ME Device Status

=1 ME Response 0 17 90..91 ME Response

; ¥ Status Block_1 0 2 Status Block
Parameter Access Point 0 21 Parameter Access Point
SB Reserved 1 0 22 88..89 5B Reserved 1
SB Reserved 2 0 23 90..91 SB Reserved 2
SB Reserved 3 0 24 92..93 SB Reserved 3
SB Command 0 25 94..95 SB Command
SB Status Group 1 0 26 92..93 SB Status Group 1
SB Status Group 2 ] 27 9495 SB Status Group 2
SB Status Group 3 0o 28 96..97 SB Status Group 3
SB Response 0 29 98..99 SB Response

Figure 6-4: | and Q Addresses

5) Duplicate the function blocks, and configure all the required input and output parameters. Each
function block FB must have an independent data block DB. As shown below, there are two
SAI_Cyclic_CheckAlive function blocks but both FBs are assigned with different DBs which are
SAI_Cyclic_CheckAlive_DB (DB1) and SAI_WeightProc_DB2 (DB3)

A small trick can be used here to add adjacent function block, drag the function block from the Project
Tree side window into the destination network.
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6)
7)

Project tree

Devices

~ [ IND360_POWERCELL_PRNT_V1_00
¢ Add new device
g Devices & networks
» [ $7-300 [CPU 315-2 PN/DP]
~ (@ $7-1200 [CPU 1212C ACIDCIRIY]
Y Device configuration
%/ Online & diagnostics
« [g Program blocks
I Add new block
4 Mein [OB1]
4 MT_IND_Application [FC2]
& SA_Copy [FC1]
2 SAI_Cyclic_Checkalive [F...
2 SAL_IND_CalFreePlus [FBS4]

2 SALIND_ReadAdjustSett

4 SAI_IND_Write AdjustSetti...
B SAI_IND_ZeroAdjust [F852]
<& SA_INDPCELL_CondMoni...
4 SAI_INDPCELL_Diagnostic...

A Cal INNBCENL 1 adralia

Devices

~ _] IND360_POWERCELL_PRNT_V1_00
I Add new device
h Device: & networks
» [ 57300 [CPU 315-2 PN/DP]
~ _l $7-1200 [CPU 1212C AC/DCRly]
IY Device configuration
%l Online & diagnostics
v gl Program blocks
I Add new block
& Main [0B1]
& MT_IND_Application [FC2]
& SAl_Copy[FC1]
& SAI_Cyclic_CheckAlive [F.
& SAIIND_CalFreePlus [FB54|
& SAI_IND_ReadAdjustSettin.
& SAIIND_Spanadijust [FB55
SAI_IND_WriteAdjustSetti
SAI_IND_ZeroAdjust [FB52]
& SAI_INDPCELL_CondMoni.
& SAI_INDPCELL_Diagnostic.

4 CAl INNPCFIL | Andrally

I

]

" BB =2l G ST G

Ak ik == {7} = =

Ch

EN
w72

“T_MB_DevStatus” — MB_DevStat

DB 1
SAl_Cyclic_
eckAlive_DB"

WB1

"SAI_Cyclic_Checkalive™

ENO

s

? NI IUNCTION BICCK €A 05 8NA MONITOrs 3Na MEAITHEAT DIT OT NE CONNECTED WeIgNINg Trans mITer...

us

CheckAlive_DB"
HeartBeat —HearBeat

IND360_POWERCELL_PRNT_V1_00 » $7-1200 [CPU 1212C AUDURIy] » Program blocks » MT_IND_Application [FC2]

Wl F e,

CLERB G G &7

L T T G

P INIZ IUNCTION BIOCK 1€80% ANG MONITOTS 3NG MEATTEEAT DIT OF tNE CONNECIEE WEIGNING trans miTter.

HearBeat —i HeartBeat

Figure 6-5: Two function blocks of the same type, but different data blocks

Repeat steps 1 - 5, until all the new IND360s have been integrated into the Profinet network.

Download the project into the PLC.
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o ws3
*SAl_Cyclic_ *sAL_Cyelic_
CheckAlive_DB" CheckAlive_DB2"
w81 e
SALCyclic_CheckAlive® SALCyclic_CheckAlive®
EN ENO EN ENO
uwr2 z Me_DevStatus Alive
L8 Deviuats® — R i %DB1 DBX2.0
e _DevStatus *SAI_Cyclic_
CheckAlive_DB*
Alive —iAlive
%0B1.08)2.1
*SAl_Cyclic_
CheckAlive_DB"
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7. Frequently Asked Questions

1. Q:1have duplicated the SAI_INDPCELL_WeightProc function block and SAI_INDPCELL_WeightProc_DB
data block into another project, but | was not able to read the weight data.

A: Make sure the device | and Q addresses are assigned accordingly between the Device overview and
the function block assignment. If it is an S7-300 PLC, there is a need to edit the default cyclic data range
(128 byte) to cover the device | and Q address range. In this sample code, the PLC's cyclic data range
has been configured to 512 bytes.

J General ” 10 tags || System constants || Texts

» General
¥ MPIDF interface [X1]
» PROFINETinterface [X2]

Cycle

Startup Cycle monitoring time: | 150 ms |

Cycle load due to

Clock memary communication: |20 %l
b Interrupts D Prigritized OCM communication

Diagnostics system

Size of the process image
input: |512 |

-

System diagnostics

T T =7

U i Size of the process image

b Web server output: |512 |
RS RS M 0B85 call if /O access error
Protection OCCUrS: | Mo 0B85 call

e m ol

Figure 7-1: Edit the S7-300 PLC cyclic data range
2. Q:How to read the gross, tare or net weight?

A: The PLC command to read gross weight is decimal "0" or "1", decimal "2" to read tare weight and
decimal "3" to read net weight. Insert one of these decimal command values into the "WeightCmd" input
parameter of SAI_INDPCELL_WeightProc function block, after a tare or zero command the function
block will then return the required weight data accordingly.

3. Q:How to know when the scale is overloaded or underloaded?
A: Refer to the Overload and Underload bits of SAI_INDPCELL_DiagnosticStatus function block.
4. Q:After managed to integrate the IND360 to the PLC, why is the IND360's IP address showing 0.0.0.0?

A: This is due to the PROFINET protocol. By choosing "Set IP address in the project", while booting up
the PLC will assign the IP address to the Profinet device according to the Device name. Hence with this
option, the IND360 will not display its assigned IP address. If the second option "IP address is set directly
at the device" is chosen, the PLC will not assign any IP address to the device. With this option, the IND360
will display its own IP address (see below).
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5.

\g Properties j*
General { 10 tags | System constants ; Texts
» General Subnet: | PN/E_3
v PROFINETinterface [X1]
General
Ethernet addresses IP protocol
w Advanced options
Interface options () setIP address in the project
Media redundancy
¥ Real time settings
10 cycle
w Port1[X1P1R]
General

Port interconnection : S <
() IP address is set directly at the device

Port options
Figure 7-2: IND360 POWERCELL will display its own IP address with this setting

Q: The PLC has activated its LLDP function, but the newly connected IND360 POWERCELL cannot
communicate automatically.

A: Under Online access, expand the active Ethernet interface, click on Update accessible devices. Look
for the newly connected IND360 POWERCELL's MAC address, check whether it says "Accessible device
[MAC address can be found on the device label]" as shown in Image 7-3. If the new device has been
assigned with Device name and IP address previously, click on Online & diagnostics, then reset the
device to factory settings.

""’ p_m Online access
1 Displayhide interfaces

» [l PCinternal [Local] 1=
v [ UsSE [57USE] 5]
¥ [ 1 TeleService [Automatic protocol detection] ]
* [ ]| Intel(R) Ethernet Connection (3) 1218-LM L
7 Update accessible devices
bk T[. £7-1200 [192.168.0.10]
» [ Accessible device [00-10-52-D0-86-AD]
» EE. act3s0_1 [192.168.0.2]
Figure 7-3: new device appears as Accessible device
Devices |
j T Du::::::‘ Reset to factory settings
* Functions
i Online sccess ~
Y Displayhide interfaces f’"g";‘;ﬂ':; ] e
e Assign FROFINETdevice na address: -10 -52 -DO -86 -
: ;:css_'::unslslr“” : IPaddress: 192 . 168 .0 .2
» [ TeleSenice [Automatic protocel detect . 18 PROFINET device name: | 8Ct350_1
+ [} inte}®) Ethemet Connection (3) 1218 18,
Ay Update sccessible devices
¥ [ 57-1200 [192.168.0.10] T Reset
- [ 2e1350_1 [192.168.0.2)
%, Online & diagnostics I b Rezet
= [ sct350_1 192.168.0.2) L
% Onfine & disgnastics '
b ) IntelR) Dual Band Wireless-AC 7265 -,
» [ Card ReaderlUSE memary

Figure 7-4: reset the IND360 POWERCELL to factory settings, no Device name and IP address

Q: With a network switch, is the LLDP function still available?
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A: The network switch has to support LLDP function. After imported the device's GSDML file, configure
the Ethernet connection in Devices & networks -> Topology view.
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