Schneider Endress+Hauser (21

a Electric People for Process Automation

Integration Tutorial SE02 Version 1.00.00

Integration Tutorial SE02

Schneider Electric Modicon M580 and HART for
Water & Wastewater Industry

Scheider

Open Integration

Endress+Hauser 2./

People for Process Automation

SD01937S5/04/EN/01.17 1/104



Sd&"gﬁff!ﬁf Endress+Hauser £71]

People for Process Automation

Integration Tutorial SE02 Version 1.00.00
Table of Contents
1  Document INfOrmMation.......cccueeiiiiiiniiiiiiiieiiiiieteicnneeeecneeteesssseeeessssssessssssssesssssssseesssssasssssns 6
1.1 PUIPOSE QN SCOPE ...eiiiiieieeieectteecteeeitte et eee et eesteseteessteeeeeesesseessssesesstesasssessnsesasssesasseessssesasseesnns 6
1.2 DOCUMENT HISTOMY «.eetiiiiieteetee ettt ettt e et e et st e st e e e st e s aba e et e e s st e e ensaessneaeeneennns 6
1.3 Related DOCUMENTS ...c.coiuiiiiiiiiitcteeetce ettt bbbt r e s be s e be b sneeanes 6
2 Pre-REQUISITES ccuueeiiiiiiiirmnerrnccssscecerrnsssssssssssessssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 7
2.1  RecoOmMMENded LItErature ......ccccoeiiieriiienirieee ettt ettt ettt sae et sse e b sseesae e 7
2.1.1  SChN@IAEr EIECLIC .ottt ettt ettt 7
2.1.2  ENAreSSHHAUSEN......oouiiiiiiiietcetecetccct ettt 7
2.2 Operable CoNtrol SYStEM ..ottt ettt et st see e sat e s te s s r e e st e st e e seesstesasessseenne 7
2.3 Operable Asset Management SYSEEM ......cccuiriirrieiriirieeieerteeteete et et s e e e e seesteesaeesaaessaessaens 7
2.4 OpErable FIield DEVICES ...c.c.eirieeieriteeteeieeteeteete ettt e ettt e st e e et e satesate e se e st esabessseesnnesasesnseennes 7
2N = 7 T ol [ =T | = 4 o T N 8
3.1 System CONfIGUIAtION ....iicuieeieiteeteeect ettt ettt e et e s e e st e e sae e st e et e e aeesssessaaessaesasasnsasnses 8
3.1.1 NEW PrOJECE ...ttt ettt e sttt e s et e e st e e st e st e e st e e e sbeesssaessabaeeneesanses 8
3.1.2 Hardware Configuration ..........cocieeieeeinieneeeeteeee ettt et 9
3.1.3 Network CoNfiGUIation ........ooveiiirieeieeeeeeeeeeee ettt sttt e st et e st e s s e saeesaeeeas 20
3.1.4  CoNNeCtioN t0 PLC ..coiiiiiiieieeeeeeeet ettt sttt sttt et s bt s sae s 32
3.1.5  HART Cards Configuration........ccccoceeerieriinieniiienteteetesteete ettt sae et st sse st saeeaees 37
3.2 Mapping of Process Values and Status to Control Strategy.......cccceeveeeveeveineennieeneenieerieeceeneenne 39
3.2.1  NEW PrOgram...co ittt ettt et sttt e e ettt e b s be et e s be s st e sanesbesenaesmnessnesnae 39
3.2.2  eX80 HART Generic DFB INStallation .......cccceiiieriiienienieieeeeereeteeeeeeseeeeee e 40
3.2.3 L. . 20MA INPUES/OULPULS «.eeeiieeeeeteeeee ettt ettt s et e et e et e s et e st e s e et e s meeeemeesenseens 42
3.2.4  HART INPULS/OULPULS...coiiiiiieeeite ettt ettt ettt e et e e et e s et e s et e s st e se et e s meeesaneesenneens 44
3.2.5  Universal HART COMMANGS.....ccotiriiruirieniiiieniiiieeteteetesteete e ste st ete st esesseessesseessesntessesnnes 45
3.2.6  Animation Tables Configuration ...........coeiverirreriininieeeteee ettt 52
3.3  Commissioning of the CONtrol Project ........ceoueeiiieeieeieteeeeeetee ettt 55
3.3.1 ProJECt SEHINGS. . .eeeiieee ettt sttt s et e s st s et e s e e e nnesene 55
3.3.2 Project ComPilation ........cocieeieiiiieeeeeeteeeeeet ettt et ae s re et s re s ne e s aneeas 56
3.3.3 Project DOWnload in PLC .....co..ei ittt ettt et et sat et ssae et esssaesneesaneens 57
3.3.4  Modules Freshness Verification .........ccccoeieriiieniininiicnieeeteeeeseereeeeresee e 58

SD01937S/04/EN/01.17 2/104



Sd&"gﬁff!ﬁf Endress+Hauser £71]

People for Process Automation

Integration Tutorial SE02 Version 1.00.00
3.4 Monitoring of Process Values and Status Information ..........co.ccooeeeierienniiniennennieeeeeeeeeeeenne 59
3.4.1 Diagnostics Via WED BrOWSET ......cooeeeierriiiiieeieeeeerteeeeeteeeetesteesee s et esntessse s st esneessesssessnnenas 59
3.4.2  Animation Tables MONItOriNg .......cceceeriirieriierriirieeecte ettt ettt e ae e s e s sae e e 61
3.4.3  Monitoring of HART Process Variables and Commands ...........ccecuevvveevernieniienneeneenseesseeenne 65

4 Advanced INtEgration .........eeeeeeeeiicciiiisssssneeneiecsssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssss 67
4.1 DeVice DTIMS LIDIary ..ccoeeo oottt ettt ettt s e s st e st st e sse e s e s e seesnnesnneas 67
4.2 Field DeVICE DTIM ..ottt ettt ettt sae ettt s st e e e b et esbe et e sseesbesseebesntens 68
4.2.1  New Field Device added Manually .......c...coceerierninniiniieeneerteeeeee et e e e as 68
4.2.2  New Field Device added with the FieldBus Scanner ........c.cccccecveveriiiinniininnininninecicnenne 70

4.3  Data Execution Prevention OPtion ..........iiieiiiiiiteeieeeterett ettt e s te e s ere st e s ba e e saaeeeaee s 73
4.4 HART Analog Input Module Onling CONNECLION ....cccueirieriiieiiiirieeieeie ettt sae e sae e es 75
4.5  DeviceDTM Online CONNECLION ...ccueiviruiiiiiiiiiieteeeteee ettt ettt sre et sresse b sseens 77

5  Specific INtegration........eeeeeeeeeeereieneeniinmiemeeemieiimiiemiiiiemeemeeieteeesmssmsssssssssssssssssssssssssssssssssssssssssssssss 78
5.1 PIINCIPIE ettt ettt et s e et s e st et e e st e et e e be et e et e e b e e e st e et e et e eesteenteenaenatanns 78
5.1.1  GENEral WOrkFIOW...c..coueuiiieieeeee ettt ettt et et s 78
5.1.2 REQUESE T@IEGIAM....ueiieiiieieete ettt ettt st e et e et st e et esse e st e s sse e seesnnenas 79
5.13 RESPONSE TEIEGIAM ...eeeeiiieeieeiteetee ettt ettt e e te et e st e e b e e saeesstessbessseesssessaensaenssenns 82

5.2 Function Block “readTotalizerl _Promag50” ........cccooirierirnieninnienteeeeteieete ettt 85
5.3  Function Block “resetTotalizerl _Promag50”.........ccooeriirienienniinieeieereeseeereesreeseeeesreesneesaeeens 87
DU PrOGraMi.. ittt ettt et e et e et e st e e et e e e st e s e et e et et e st e s e et e et e e e nt e e e st e e nbeeenteeeneaanns 89
5.4.1  Function Block “readTotalizerl_Promag50” Configuration.........ccccceceeieveninnennenncnneenennee. 89
5.4.2  Function block “readTotalizerl _Promag50” Configuration..........cccceceeervieninnenienncnneennennee. 90

5.5  ONlING MONIOTING.cuttrtiiitiieiieititeeteeteete et e st et e e e ste e st estessseesstessessseesstesaseesaesssessessseesssenns 92

6 Routed Tool INtegration...........cceeeieeiiineiieiniieiennieeieninieieenieeeenseeeesssesesssssssessssssseesssss 93
6.1  Schneider Electric “EtherNet/IP Comm Adapter” DTM Configuration..........ccceeceevievennienennecnnennee 93
6.2  EndresstHauser deviceDTM Configuration ........ccoeueererriiniienneinieeieereeeeeeeeeseee st 97
6.3  AUMA Actuator deviceDTM Configuration ........occeeueeveerienienieinieeieereeeteeiee et 98
6.4  DeviceDTM Online CONNECLION .....cocveveiiiiiiiiiiiiiiiicecrccrccre et 99
6.4.1 Endress+Hauser PROMAG 10 Online Connection ..........cccccecveveinieniiniiniinicniicncnicnecncnnenn 99
6.4.2  AUMA Actuator Online CoNNECioN.......cocueeiriieriiiientiientceeteeetee et 100

SD01937S/04/EN/01.17 3/104



Sc%gﬁigﬁf Endress+Hauser (21

Integration Tutorial SE02 Version 1.00.00

People for Process Automation

SD01937S5/04/EN/01.17 4/104



Sc%gﬁigﬁf Endress+Hauser (21

Integration Tutorial SE02 Version 1.00.00

People for Process Automation

SD01937S5/04/EN/01.17 5/104



Scheider

Endress+Hauser £71]

People for Process Automation

Integration Tutorial SE02

1 Document Information

1.1 Purpose and Scope

Version 1.00.00

This document provides a step by step description on how to integrate HART devices with the Schneider
Electric Modicon M580 system. All content of this document is jointly developed, reviewed and approved

by Schneider Electric and Endress+Hauser as a common deliverable of Open Integration.

1.2 Document History

This is version 1.00.00 of this document. Version history:

Version Released

Description

1.00.00 2017-10

Initial version

1.3 Related Documents

Please refer to related documents as listed below:

Document

Description

SD01936S/04/EN/01.17

Reference Topology SE02

SD01938S/04/EN/01.17

Integration Test Summary SEQ2

SD01939S/04/EN/01.17

List of Tested Devices and Versions SEQ2

SD01937S/04/EN/01.17
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2 Pre-Requisites

Readers of this document should be familiar with related documents as listed in chapter 1.3 and basics on
how to work with the Schneider Electric Modicon M580 System and HART in general. Please refer to
recommended literature as listed in chapter 2.1.

2.1 Recommended Literature

2.1.1 Schneider Electric

Document Description

EIO0000001854.02 Modicon M580 Remote I/0 Modules (Hardware)

35006238.13 Modicon M580 and Premium/Atrium using Unity Pro

EAV16400.01 Modicon eX80 BME AHI 0812 HART Analog Input Module & BME AHO
0412 HART Analog Output Module User Guide

2.1.2 Endress+Hauser

Document Description

BA00065S FieldCare Project Tutorial

2.2 Operable Control System

This document assumes an operable Schneider Electric Modicon M580 System as defined by Reference
Topology SEO2. Please refer to the manuals listed in chapter 2.1.1 for an explanation on how to use hard-
and software provided by Schneider Electric.

2.3 Operable Asset Management System

This document assumes an operable Endress+Hauser PAM System as defined by Reference Topology
SEO2. Please refer to manuals listed in chapter 2.1.2 for installing of software provided by
Endress+Hauser.

2.4 Operable Field Devices

This document assumes an operable selection of Endress+Hauser HART devices, as defined by Reference
Topology SEO2. Each field device is powered if needed and adequately connected to the Schneider Electric
M580 System. If required, please refer to individual device manuals for further advice.

SD01937S/04/EN/01.17 7/104
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3 Basic Integratio

This chapter describes the main workflow for integration of HART devices into the Schneider Electric
M580 System by means of Universal Commands. As a result, the 4-20 mA/HART communication is

n

Version 1.00.00

running. HART process values and status information is available within the control strategy of the system

for further processing.

3.1 System Configuration

3.1.1 New Project

e Start the software Unity Pro XL:

B

Unity Pro XL

e C(Create a new project with the menu “File> New...":

Unity Pro XL

m View Tools PLC Help

Ctrl+N

[ Open...

Ctrl+0

Bt

e Select the PLC and Rack type. Click on the button “OK".

In this example, the PLC BMEP582040 is mounted on a Rack BMEXBP0400:

(23]

New Project X
[7] Show all versions
PLC Min.OS Version  Description Cancel
5 Nodcon 32

BME H58 2040 0220 | CPU 5802 ETH HSBY remote and distrbuted 10
BME H58 4040 0220 CPU 580-4 ETH HSBY remote and distributed 10
BME H58 6040 0220 CPU 580-6 ETH HSBY remote and distributed 10

- BME P58 1020

0220 CPU 580-1 ETH distributed 10

BME P58 3040

CPU 580-3 ETH remote and distributed 10

BME P58 4020 0220 CPU 580-4 ETH distributed 10
~ BME P58 4040 0220 CPL 5804 ETH remote and distributed 10
BME P58 5040 0220 CPU 580-5 ETH remote and distributed 10
. BMEPS86040 0220 | CPU580%6ETH remote and distributed 10
£ Momentum Unity
£ Premium
[ Quantum
Rack Description B

EI Modicon M580 local drop | 4
B Radk
8 BME XBP 0400 4 SLOTS ETHERNET BACKPLANE

m

BME XBP 0602 6 SLOTS REDUNDANT ETHERNET BACKPLANE
.~ BME XBP 0800 8 SLOTS ETHERNET BACKPLANE
-~ BME XBP 1002 | 10 SLOTS REDUNDANT ETHERNET BACKPLANE

Project Settings
[7] Settings File: <default sett

tings>

SD01937S5/04/EN/01.17

8/104
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Created Project structure:

File Edit View Serwces Tools Build PLC Debug Window Help

e | B s B | ‘ .\.“ [£ ‘éa ‘
@EaTE Q- |

Project Browser

%E Structural view

=)
,_-;] .......... "_—‘b Configuration
9@’ 0 : PLC bus
........... ]]m 0 : BME XBP 0400
B, ®) () : BMx CPs 4002
l, 0 (1) : BME P58 2040
” ....... 0 EIO

3.1.2 Hardware Configuration

3.1.2.1 M580 PLC

e Double-click on the field “0: PLC bus” in the Project Browser view:
Project Browser
%a Structural view
":j, Project
{3, Configuration
H El-»v 0 : BME XBP 0400
() (P) : BMX CPS 4002
i #)- ,, 0 (1) : BME P58 2040
i
........... %R' 2: EIO\EUS
e The PLC module is inserted automatically with the power supply CPS4002:
T PLC bus
Bus: | 0

| BME P58 2040 02.20 v

SD01937S5/04/EN/01.17 9/104



Schneider Endress+Hauser £71]

g Electric People for Process Automation

Integration Tutorial SE02 Version 1.00.00

e Inour example, the used Power Supply is the CPS2010 module. Delete the current one by right-
clicking on the symbol CPS2000 and select the menu “Delete Module”:

2[@ 3j¢ 1 €

& Cut Ctrl+X

Copy Ctrl+C

Delete Module Del

e Double-click on the empty module and select the correct power supply module. In this case, it is
the module BMXCPS2010. Click on the button “OK":

New Device @
_
Topological Address: 0.
Part Number Description
= Modicon M580 local drop
5 Supply

- BMX CPS 2000 STANDARD AC POWER SUPPLY
W BMXCPS 2010 | STANDARD 1SOL DC POWER SUPPLY
- BMX CPS 3020 HIGH POWER IS0OL 24 TO 48 VDC POWER SUPPLY
- BMX CPS 3500 HIGH POWER AC POWER SUPPLY
- BMX CPS 3540 HIGH POWER DC POWER SUPPLY
- BMX CPS 4002 REDUNDANT AC POWER SUPPLY (DOUBLE FORMAT)

e M580 PLC rack:

SD01937S5/04/EN/01.17 10/104
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3.1.2.2 X80 Remote IO
3.1.2.2.1 EIO Adapter CRA31210

e Double-click on the field “2: EIO bus” in the Project Browser view:

Project Browser

%3 Structural view
(-3, Configuration
. @---3g, 0:PLChus
- @M, 0: BME XBP 0400

[ (P) (P) : BMX CPS 2010
M, 0(1) : BME PSS 2040

e This opens the following window. Double-click on the white square:
St

Bus 2 | CommHeadRIODIOALE 01.00 - | Connections configured: ] ‘

o Select the correct backplane and X80 EIO Adapter and click on the button “OK".
In this example, the BMEXBP0400 backplane and the X80 EIO adapter BMECRA31210
(SV>=2.10)" are selected:

New Device
_
Topological Address: [1.31] 1
Part Number Diescription
=~ Modicon M580 remote drop ‘ Modicon M580 remote drop
= Rack
- BME XBP 0602 6 5LOTS REDUNDANT ETHERMET BACKFLANE
- BME XBP 0800 8 5LOTS ETHERNET BACKPLANE
- BME XBP 1002 10 SLOTS REDUNDANT ETHERNET BACKFLANE
- BME XBP 1200 12 SLOTS ETHERNET BACKPLANE
- BMX XBP 0400 4 SLOTS BACKPLANE
BM XBP 0600 6 SLOTS BACKPLANE
BM XBP 0800 8 SLOTS BACKPLANE
BM XBP 1200 12 SLOTS BACKPLANE
-~ Quantum M580 remote Drop Quantum M580 remate Drop
Drop end communicator Description
BME CRA 312 10 {5V >= 2.00) | X80 performance EIC adapter (SV »= 2 14for M520 HSE
BMECRA 312 10(5V >=2.10) XBD performance EIQ adapter (SV >= 2,14 for M5B80 HSBY)
BMX CRA 312 00 {5V >= 2.00) X80 standard EIQ adapter (SV >= 2.00)
BMX CRA 312 10 (SV >= 2.00) X80 performance EIQ adapter (S >= 2.00)
BMXCRA 312 10 {8V >=2.10) X80 performance EIQ adapter (SV »= 2.14 for M580 HSBY)

SD01937S5/04/EN/01.17 11/104
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e Inserted backplane and EIO Drop adapter:

e Double-click on the first empty slot to insert the power supply:

T
I
ng
L o

e Select the power supply module BMXCPS2010 and click on the button “OK":

Mew Device
Topological Address: 52750,
Part Number Description
= Modicon M580 remate drop Wodicon M580 remote drop
£l Supply
- BMX CP5 2000 STANDARD AC POWER SUPPLY
- BMX CPS 3020 HIGH POWER ISOL 24 TO 48 VDC POWER SUPPLY
- BMX CPS 3500 HIGH POWER AC POWER SUPPLY
- BMX CPS 3540 HIGH POWER DC POWER SUPPLY
EMX CPS 4002 REDUNDANT AC POWER SUPFLY {DOUBLE FORMAT)

e Inserted Power Supply module:

SD01937S5/04/EN/01.17 12/104
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EIO adapter CRA31210 Device Name

The device name of the EIO adapter BMECRA31210 must be configured on the card itself thanks
to the rotary switches as well as in Unity Pro in the card parameters.

In this example, the address is set to 1 on the BMECRA31210 EIO adapter thanks to the rotary

switches. This corresponds to the device name “BMECRA_001":
16 \0 2Clear?\o/2
10,516 V26

Tens pevice nm——lom'

Both rotary switches allow the user to set addresses from 0 to 159, which correspond to device
name BMECRA_000 to BMECRA_159.

Rotary switches configuration example for device name “BMECRA_131":

1113 1ll

‘ Cleav IP 0 /2
w—oewce nameo"AI
»13" are the two first digits of 131 A
»1"is the last digit of 131

In the Unity Pro Project Browser, double-click on the field “0 : BMECRA31210 (SV>=2.10)" to
check the device name:

Project Browser
%3 Structural view

{3, Project
(-+{3, Configuration
= ?Q.g, 0: PLC bus
: :i;a -1, 0 : BME XBP 0400

%g, 2:EIOBus
¢ 03, 1: Modicon M580 remote drop
B I]m, 0 : BME XBP 0400
BR,_(P) (P) : BMX CPS 2010
o E 0: Mmsum(sv>=uo)
- 'L 1
2
3

(((

SD01937S/04/EN/01.17 13/104
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e In this example, the device name is BMECRA_001. Click on the link “Update IP/DHCP
configuration” for changing the device name if needed:

a0 perfformance EIQ adapter (5% »= 2.14 for MB30 HSEY)

™ Overview | % Device o7 | I AP | I swmp | [ ServicePort | [ Parameters |

Address information

Dievice Mame: EMECFEA_001 Tens: U ) Ones: [

IF Address: iy R e
Sub Metwoark, : -2%5 ; 255 252 u_

F;Igdate s A |

e If needed, change the 3 digits of the device name Identifier. In this example, EIO adapter device
name is BMECRA_001:

D et tewa

1 9
BMECRA_001 Remote 2100 Yes 192.168.11.2 255.255.0.0 192.168.10.1 Device Name BMECRA_001

e Save the configuration by clicking on the symbol “Validate” in the tool bar:
File Edit View Services Tools Build PLC Debug

ABHE | B2y E|o o |&es
Eame|Q-

—>For the next steps, the EIO adapter device name is BMECRA_001.

3.1.2.2.2 HART Analog Input Module AHI0812

e Double-click on Slot 1 to insert a HART analog input module for this example.

SD01937S5/04/EN/01.17 14/104
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e Select the HART analog input module BMEAHI0812 and click on the button “OK":

New Device
_
Topological Addrezs: S2 1807
-
Part Number Description
= Modicon M580 remote drop | Modicon M520 remate drop
= Analog
3 EME AHI 0812 Ana 8 In Curent Isolated HART
- BME AHD 0412 Ana 4 Out Current |solated HART
- BM¥ AMI 0410 | Ana 4 U/ In lsolated High Speed |

e Double-click on Slot 2 to insert another HART analog input module for this example:

e Select the HART analog input module BMEAHI0812 and click on the button “OK":

MNew Device
_DK
Topological Address; %2.140.2|
-
Part Number Description
= Modicon M580 remote drop | Modicon M580 remate drop
=" Analog
38 EME AHI 0812 Ana 8 In Cument lsolated HART
-~ BME AHO 0412 Ana 4 Out Current lzolated HART
- BM¥ AMI 0410 | Ana 4 U/ In Isolated High Speed [

e Double-click on the analog input module AHI0812:
Project Browser
%a Structural view

--{3, Project
i)}, Configuration

& %R, 0t PLC bus
- @, 0: BME 8P 0400
E} ?@’ 2:EIO Bus

RS 62, 1: Modicon M580 remote drop

- [l 0 : BME X8P 0400

T, @) ) : BMX CPS 2010
‘B0 BVME CRA 312 10 (SV >= 2.10)
35 1 : BME AHI 0812
@v 2: BME AHI 0812
3

SD01937S5/04/EN/01.17 15/104
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e This displays the 8 configured analog inputs channels:

&na 8 n Current |solated HART

E BME AHI 0812 (EIO2_d1_r0_ fmCorﬂg.lﬂim l

B Channel 0

Channel 1

Channel 2 Used Symbol Range Scale | Filter

Channel 3 i EICZ_di_ri_s1 EAHIN_S22G103 ANA_CH INIOLAMAYALIE  4.20ma | o] %. 0 |

Channd 4 il Eiiz_di i1 EAHID 23003 ANA CHONGTANAVALUE ™ . 20ma" [ o

Chirad B i Biz_di <1 EAHID S23003 ANA CH N2 BRAWALIE ™ 4 30ma” g (R

Channel 8 LMl Biz_di i <1 EAHID SZEGU3 ANA CHOIN3] ARA WALIE ™ 4 8ma” ] (O

Chireid 7 NiF EID2_di =1 EAHIN 522003 ANA_CH IN[#ANAVALIE  420ma | [ 0
MiF EID2_di__s1 EAHIN_S22GU3 ANA_CH_INSANAYALIE  420ma | [w. 0]
€[] EiD2_di__s1 EAHIN 522003 ANA_CH_IN[ELANAYALUE  420ma | L [H. 0]
flliFil EiD2_di__s1 EAHIN 522003 ANA_CHIN[TLANAYALUE  420ma | [H. 0]

e Channels can be activated or deactivated by clicking in the corresponding channel checkbox.
Channels 5, 6 and 7 have been deactivated in this example:
&na 8 1n Current lsolated HART

L] BME AHI 0812 (E102.d110. | F Configuration l
Bl channel 0
Channel 1
Channel 2 Used Symbuol Range Scale E Filter
Channel 2 1] ’E EIDZ_dird_s1 EAHIO S220U2AMA_CH_IN[0LAMANMALUE  (4.20m8 | o |{%. III =
Channel 4 1 ’E EIDE_di_rd_s1_EAHID_SZ20UZANA_CH_IN[LANAVALUE  4.20mA | .| . L
Channel § 2 EWl EIDE_di_rd_s1_EAHID_SZ20U3AMNA_CH_IMZLAMANALUE  4.20MA | .| . L
Channel & 2 EI EICe_di_rd_s1_EAHID S22GU3ANA_CH_IM[LAMANMALUE  4.20mA | .| . L
Channel 7 LRiF ElDe_di_rd_s1_EAHID S22GU3AMNA_CH_IM[4]AMANMALUE 4.20mA | o | . 0|
5 M EIDZ_di_r0_s1 EAHIO_S220U3 AMA_CH_IN[ELAMANMALUE  i4.20mA S 0
E F[] Bl di i =i EAHID S2200% AMA CH_ R[] ANA WALUE 450 mE s i
T EF Bl di i =i EAHID S2200% AMA CH_MTTANA WALUE 450 mE : S 0 :

o Default settings are used in this example. The “Scale” configuration is 4.20mA from 0 to 10000
(0% to 100%) and the “Filter” option is set to O (No Filtering).

e Scaling ranges can be changed by clicking on the arrow in the “Scale” column:

BME AHI 0812 (E102_d1_r0_ {1l Configuration ]
B Channel D

Channel 1

Charnel 2 Used Symbol Range Scale Filter
Channel 3 i] m EIDz_di_rd_si_EAHID_S220U2ANMS_CH_IMOLAMANALUE 4.20mA > 1]

- ] =

Parameters channel 0 @

Seale
Scaling
03> 1]

002> 10,000

Civerflow
Below: &0
|¥] Checked
Above: 10,800
1] Checked

e Please refer to the user manual of the AHIO812 card for further information.
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3.1.2.2.3 HART Analog Output Module AHO0412

e Double-click on Slot 3 to insert a HART analog output module for this example:

e Select the HART analog output module BMEAHO0412 and click on the button “OK":

New Device
Topological Address: W2 N3
Part Mumber Description
= Modican M580 remate drop Modicon M580 remate drop
L:.l ..... .Hnalog
- BME AHI D812 Ana 8 In Current Isolated HART
- B AMI 0410 | Ana 4 U/ In |solated High Speed

e Inserted module for this example:

e Double-click on the analog output module AHO0412:

Project Browser

%E Structural view

(3, Project
=i -{3, Configuration
B , 0t PLC bus
- [l 0 : BME XBP 0400
= BR , 2 1 EIO Bus
[+ 3, 1 : Modicon M580 remote drop
-, 0 : BME XBP 0400
B8, () (P) : BMX CPS 2010
-, 0: BME CRA 312 10 (SV >= 2.10)
- 1:BME AHI 0812
b [, 2.1 BME AHI 0812
K .Ev

............. f:a!/ Derived Data Types
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e This displays the 4 configured analog outputs channels:

Ana 4 Out Current lsolated HART

E BME AHO 0412 (EI02_d1_r0 {10! Configuration l
B Channel 0
Channel 1
Chaninel 2 Symbol Range Scale | Fallback | Fallback value | ‘Wiring CTRL
Channel 3 0 [EIOZ_di_r0_s3 EAHOO_STWECORANS_CH OUT[OLANAVALUE  [420ma | _f*. [l i [l
1 [ EI0Z_di_r0_s3_EAHD0_57W50RANA_CH_OUTHLANAVALUE  (e.20mA | %, 7] i Tl
2 EIDZ A1 ri_si EAHON 57WEOR.ANA CH_ OUTE]ANAVALE 1420 mA s % 7 il e
3 JEIOZ_di_rl_sd EAHO0_57WBORANACH OUTEAAMANALIE  TL.20mA [ | %, ¥ 0 Tl
. . u "
o C(lick on the arrow in the “Scale” column:
Ana 4 Out Current Isolated HART
BME AHO 0412 (EIO2_d 11 Configuration ]
B Channel 0
Channel 1
Channel 2 Symbol Range Scale E Fallback | Fallback value | “Wiring CTRL
Channel 2 0 JEIDZ_d1 53 EAHO0 STWEOR.AMNS_CH OUT[0LAMAVALUE f20ma | |]x. il 0 ]

e This displays the default scaling settings (0 to 10000):

Parameters channel 0 @

Srale

Scaling
0 0]
100> 40,000

Oerflom

Below: 00

%] Checked
Abowe: 10,300
|#] Checked

e Other settings in this example:

o “Fallback” and “Fallback value” are used: that means the actuator receives the “Fallback
value” when the PLCis in STOP. If the “Fallback” option is not selected, the actuator
maintains its position.

o “Wiring CTRL" option: this option checks for a broken wire.

e Please refer to the AHO0412 user manual for further information.
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3.1.2.3 HART Device Connection

e The following table displays how the Endress+Hauser devices of the SE02 Topology are connected
on the Schneider Electric environment:

Device Power | AHIO812 ABE-7CPA03 AHI0812 ABE-7CPAO03 AHO0412 ABE-7CPA21
Supply | Card1 Block 1 Terminals Card 2 Block 2 Terminals Block 1 Terminals
+
Promagl10 External A0 1C0 202
- ovo 203
+
Promag50 External Al IC1 102
- ov1 103
T
Cerabar M Loop A2 152 204
- 1C2 206
T
Prosonic S External A3 1C3 106
- 0v3 107
+
Liquiline CM442 | External | A4 IC4 210
- 0Va 211
T
Promag 400 | External AO ICo 202
-| 0VO0 203
+
iTEMP TMT82 Loop Al 1S1 100
- IC1 102
+
Cerabar S Loop A2 1S2 204
- 1C2 206
+
Prosonic M Loop A3 1S3 104
- 1C3 106
T
Micropilot Loop Al 1S4 208
- 1C4 210
+
AUMATIC External A0 CHO 100
-| COMO 200

e Please refer to the AHI0812/AH00412 user manual for the power supply and wiring concept.
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3.1.3 Network Configuration
3.1.3.1 M580 PLC IP Address

¢ Inthe Project Browser, double-click on the field “EIO":
Project Browser
%a Structural view

{3, Project

i)+, Configuration

- %@, 0 : PLC bus

- &, 0: BME XBP 0400

b BB, (P) (P) : BMX CPS 2010
M, 0 (1i : BME P58 2040

(- §2 , 1 Modicon M580 remote drop

e Following window is displayed:
00: EI0 : CommHeadRIODIOBL2

RI0 DIO Communicator Head

B CommHeadRIODIOBL2 1 Security | 1 oty | T ms7P | 0 e | T w7P | 0 Serviceror |
B Channel 0 -
Global policy
Enforce Seauity
Services
o oxce 007
il wee ;s -
e e
Access Control
Subnet IP Address ‘Subnet mask FTP | TFTP | HTTP| Port502 EIP SNMP -
Yes |y 192.168.10.1 255.256.0.0 [l N 1 O ] @
Ne [l 0 O 0
No [+l 0 0 0 0
No ) E = E i
No |yl ] O 0
No |v] O O 0
No [v] 0 O 0
No vl Ol O 0l
Nin = b = -

e Inthe Tab “Security”, click on the button “Unlock Security”. This enables the options “Services":
| 10 Secuity | {0 /Pconty | 0 ASTP | 0 swme | {0 wre | {0 Senviceror |

Global policy

e

Services

a2 orce 200
et o
i = [ -

Access Control
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e Select the Tag “IPConfig” and configure the IP addresses of the PLC according to the connected

network:

0.0: EIO : CommHeadRIODIOSL2

RIO DIO Communicator Head

[B] CommHeadRIODIOSL2
B Channel 0

In this example:

o The main PLCIP addressis 10.126.105.30

{0 Secuny | {0 1PConiig | T As7P | T swme | {0 W | T Seviceror

IP address configuration

Main IP address 10 . 126. 105.
Main IP address +1 0.0.0
IP address & ho . 126. 105.
IP address B 0.0.0

Subnetwork mask 255. 255, 252.
Gateway address 10 . 526. 104 .

CRA IP address configuration

Update CRA IP address configuration

Advanced configuration
Services configuration

30

3

240

0

1

(Used for Hot Standby)

(Used for Hot Standby)

o ThePLCIP address Ais 10.126.105.31
o The subnet maskis 255.255.252.0
o The default gateway IP address is 10.126.104.1

e Save the configuration by clicking on the symbol “Validate” in the tool bar:
File Edit View Services Tools Build PLC Debug

2 D“‘ E » |2 B ¥ R ‘ el ‘ .‘:;g""\ xf;':‘
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3.1.3.2 EIO Adapter CRA31210 IP Address and Device Name

A default IP address is automatically set for the EIO adapter according to the PLC and network

configuration.

¢ Inthe Project view, double-click on the EIO adapter card:

Project Browser

g Structural view

{2\, Project

=), Configuration

- 3@, 0:PLC bus

-, 0 : BME XBP 0400

%@, 2 : EIO Bus

- °'v 1 : Modicon M580 remote drop
T, o : BME XBP 0400

BB, _(°) (P) : BMX CPS 2010
21 0 : BME CRA 312 10 (SV >= 2.10)
-[, 1: BME AHI 0812
-[, 2:BME AHI 0812
-[, 3:BME AHO 0412

e Check the configured IP address of the EIO adapter in the tab “Parameters”:
a0 pefformance EIQ adapter (5% »= 214 for MB30 HSEY)
™ Overview | ™ Device o7 | [ ASTP | 1B Swmp | [P Serviceror | [P Parameters | ) Timestamping

Addre== infarmation
Dlewice Mame : BMECRA_001 Tens: [0 B ares | 2
IP Address: I o  w@e . wms . 3z
Sub Metwork : | I |

{ipdate IPFOHCF confiquration

Haold up time -
Hold up time : 1,000 = ms

Connection parameter — :

CR& -: Scanner BPI - ggggﬁ::'inéﬁgipl
MAST : 62 ms &2 ms
e If needed, the EIO adapter IP address can be changed.
Click on the link “Update IP/DHCP configuration”:
X80 performance EIO adapter (SY >= 2.14 for M580 HSBY)
™ Overview | [ Device 0T | % RSTP | I Snmp | I Servicerort | I Parameters | I TimeStamping |

Address information

Device Name : BMECRA_001 Tens: 0 & Ones: |1

IP Address : 10 . 126 . 105 . 32

Sub Network : 256 . 256, 252 . O

{ipdate IPYOHCE confiquration

SD01937S/04/EN/01.17
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e (lick on the IP address field for changing the IP address:

Gateway

Type Subtype .] Profiles Topo DHCP Addiaa

address  Enable SinctNaekc

14
BMECRA_001 Remote 2.1/0.0 Yes 10.126.105.32 2552552520 10.126.104.1

e Save the configuration by clicking on the symbol “Validate” in the tool bar:
File Edit View Services Tools Build PLC Debug

AEHE |2 B|o o |E]es

FEamE Q-
—>For the next steps, the EIO adapter IP address is set to the IP address 10.126.105.32.

3.1.3.3 HART Analog Input AHI0812 Module 1 IP Address and Identifier

e (lick on the menu “Tools=>DTM Browser” in the Tool bar:
File Edit View Services [Tools Build PLC Debug Window Help

A E o : Ez ¥ v Project Browser Alt+1 3
:;_g_’rz M = ]E;{ - Hardware Catalog Alt+2
I Types Library Browser Alt+3

Project Browser Operator Screen Library Alt+4 ]

?a Structural view
= Search / Replace Alt+5 =

). ()|, Configuration  Diagnostic Viewer Alt+6
AR, 0:PLCbUS  PLC Screen Alts7
mz Variable Window Alt+8
: B, 0 DataEditor Alt+9

S &
) DTM Browser Alt+Shift+1
o3 Bookmarks Alt+Shift+2

o3

e The DTM Browser displays already the configured PLC IP address, 10.126.105.30 in this example:

{3 HostPC
[Ef 1] < 10.126.105.30 > BMEPS8_ECPU_EXT

-2, Remote Bus
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¢ Right-click on the DTM “BMEP58_ECPU" and select the menu “Add...":

DT Browser
{33 Host PC
= @ < 10.1256.105.30 > BMEP58_ECPLl FXT

e Select the device “"BMEAHI0812" and click on the button “add DTM":

Add B

Device Type Vendor Wersion Date =

E 140NOCT77100 ffrom EDS) Device Schneider Bectric 1 |:|

E 140NOC77101 ffrom EDS) Device Schneider Blectric L

E 140NOCT78000 from EDS) Device Schneider Blectric 152

B 140NOCTE100 from EDS) Device Schneider Blectic | 1.52

E Advanced Generic EDS Device Schneider Bectic | 1.2.1.0

E ALTIVARET Revision 1.51... Device Schneider Electric 15

E ALTIVARET Revision 2.11(... Device Schneider Bectric 21

B ALTIVART1 Revision 1.61... Device Schneider Electric 16

E ALTIVART1 Revision 2.7 {... Device Schneider Bectric 25

B ALTIVAR71 Revision 3.3(... Device Schneider Electric 33

| ] Schneider Bectrc

i BME AHO 0412 Gateway Schneider Blectic | 1.1.5.0 | 2016-06-20

& BME CXM 0100 (H) Gateway Schneider Bectic | 1.0.00... | 20160826

E BMEH582040 from EDS) Device Schneider Blectric 210

E BMEH584040 from EDS) Device Schneider Bectric 210

E BMEH586040 from EDS) Device Schneider Bectric 210

E BMENOCO201 from EDS) Device Schneider Blectric L

B BMENOCO301 Revision 2.. Device Schneider Blectic | 2.4

B RMFNOCNA11 fom FRSH Nevice Schneider Flectric 11 B

e Enter a DTM name for the project and click on the button “OK". In this example the project DTM
name is “BME_AHI_0812_Card1™

 Properties of device @

General | Device information | DTM infermation | Protocal information |

DTM name management

i |BME_AHI_DB12_Card1|

[ ok ][ cancel |[ Heb |
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DTM Browser

{3) HostPC

=-§8 < 10.126.105.30 > BMEPS8_ECPU_EXT
.9@ Remote Bus
-8y, Distributed Bus

8% W < EtherNet IP: 10, 126.105.33 > BME_AHI_0812_Card1

e Double-Click on the DTM “BMEP58 ECPU":

DTM Browser

{33 HostPC

B8 17) < 10.126.105.30 > BMEPS8_ECPU_EXT
20, Remote Bus

=Ry, Distributed Bus

.-[q, < EtherNet IP:10.126.105.33 > BME_AHI_0812_Card1

Setting"”:

Version 1.00.00

The DTM is inserted in the project view with a generated IP address, which is 10.12.105.33 in this

Select the card “BME_AHI_0812 Card1” in the menu “Device List” and click on the tab “Address

BMEF58_ECPU_EXT
'i Communication

EME P58 2040

= Channel Properties

TCR/P

Services

-~ Address Server
EtherMet/IP Local Slaves

E| Local Slavel

P Items

Local Slave 2

B Ttems

E] Local Slave 3
i, Ttemns
=  Device List
El [001] BMECRA_001 <EIP: 10.126.105.32>
oo Exclusive Owner
[515] BME_AHI 0812 Cardl <HP: 10.126.105.33>
E| Exclusive Owner Connection
i Itemns

Propemesl Address Setting I

IP Configuration

IP Address:

Subnet Mask:

Gateway:

Address Server

DHCP for this device:

Identified by:

Identifier:

10 .126 . 105 . 33

255 . 255 .252. 0

0 . 1% . 105 . 30

Enabled hd

Device Mame

Mx80_01_AHIDS12

Two parameters must be configured in the tab “Address Setting”: the IP address and the

Identifier.
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e Configure the new IP Address. In this example, the new IP address is 10.126.105.55:

W BMEPS3_ECPU_EXT
1 ¥ Commurication
BME P58 2040

=~  Channel Properties
TCR/IP

Services

- Address Server

= EtherMet/IP Local Slaves
E] Local Slavel

- Ttemns

EI Local Slave 2

Items
Local Slave 3

L Items
[-jf Device List
9 [001] BMECRA_001 <EIP: 10.126.105.32>
L Exclusive Owner
E|f [515] BME_AHI 0812 Cardl <EIP:10.126.105.55>
E| Exclusive Owner Connection
fien Tterns

Identifier Configuration

Properties | Address Setting |

IP Configuration

IP Address:

Subnet Mask:

Gateway:

Address Server

DHCP for this device:

Identified by:

Identifier:

f 10 . 126 . 105 .

55|

255 . 255 . 252 .

10 . 126 . 105 .

30

Enabled

Device Name

Mx80_01_AHIO812

e The Identifier naming is composed of three parts, which are the Rack ID, Slot Number and Device

Name as explained in the AHIO812 user manual :

Parameter Description

Rack ID A 4-character field that identifies the rack used for the module:
e Mx80: a main local rack
o MS5BA: primary rack in a Hot Standby network design
e M58B: standby rack in a Hot Standby network design
o Cxxx: remote I/O rack, where:

e Cindicates CRA

e xxx represents the rack number, an integer from 000...159

Slot Number

A field that identifies the position of the module in the rack.

Device Name

Use the following module names for the purpose of generating a Device Name:
e the string “AHI0812" (not including quotation marks) for the BME AHI 0812 module
¢ the string “AHO0412" (not including quotation marks) for the BME AHO 0412 module

Sample device name identifiers could be:

e Mx80_02_AHI0812 for a BME AHI 0812 module located at slot 2 of a main rack.
o M58A_03_AHI0812 for a BME AHI 0812 module located at slot 3 of a primary Hot Standby rack
e M38B_04_AHO0412 for a BME AHO 0412 module located at slot 4 of a standby Hot Standby

rack

e CO001_05_AHO0412 for a BME AHO 0412 module located at rack 1, slot 5 of a remote I/O rack

SD01937S/04/EN/01.17
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¢ In this example, the default Identifier is “Mx80_01_AHI0812":

Address Server

DHCP for this device:

Identified by:

Identifier:

|Enabled

Device Name

| Mx30_01_AHI0812

This must be changed because the card is located on the X80 Remote 10 Rack.

e The correct Identifier is “C0O01_01_ AHI0812" (RackID=1, SlotNr=1, DeviceName=AHI0812):

Address Server

DHCP for this device:

Identified by:

Identifier:

|Enabled

Device Name

| #  C001_01_AHIOB12

e (lick on the button “Apply” when both options are configured and close the window:

BMEP58_ECPU_EXT
E Communication schneider
BME P58 2040 PElectric
= Channel Properties [ Properties | Address Setting ‘
TCP/IP
=] Services IP Configuration
Address Server
= EtherNet/IP Local Slaves [/Addre=s: I/ Do dS e B I
=] Local Slave 1
: Foms Subnet Mask: 255 .255 .252 . O
=] Local Slave 2
Items Gateway: 10 126 . 105 30
(=] Local Slave 3
Items
&8 / Device List Address Server
=] [001] BMECRA_001 <EIP:10.126.105.32>
Exclusive Owner DHCP for this device:
e/
= Exclusive Owner Connection Identified by: Device Name
Items
Logging Identifier: | / oo o1 aios12 |
ok [ e [ ]
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3.1.3.4 HART Analog Input AHI0812 Module 2 Address and Identifier

e Inthe DTM Browser view, right-click on the DTM “BMEP58_ECPU" and select the menu “"Add...":
DTM Browser

{33 Host PC
SR 17] < 10.126.105.30 > BMEPS8_ECP|
ny Remote Bus 5
-3, Distributed Bus |

----- [}, <EtherNet IP:10.126.107

e Select the device "BMEAHI0812" and click on the button “add DTM":

Add (e

Device Type Vendaor Version Date =

E 140NOCT7100 from EDS) Device Schneider Blectric 1 |J

E 140NOC77101 ffrom EDS) Device Schneider Bectric T

E 140NOC78000 from EDS) Device Schneider Electric 1.52

E 140MOCT8100 from EDS) Device Schneider Bectric 1.52

B Advanced Generic EDS Device Schneider Electic | 1.2.1.0

E ALTIVARET Revision 1.5(... Device Schneider Bectric 1.5

E ALTIVARET Revision 2.1 (... Device Schneider Blectric 21

E ALTIVARTY1 Revision 161(... Device Schneider Bectric 16

E ALTIVART1 Revision 2.7{... Device Schneider Blectric 2

B ALTIVART1 Revision 3.3 (... Device Schneider Bectric 33

il BME AHI 0812 ] Schneider Bectric

i BME AHO 0412 Gateway Schneider Blectic | 1.1.5.0 | 2016-06-20

L BME CXM 0100 (H) Gateway Schneider Bectic | 1.0.00... | 2016-08-26

E BMEH582040 from EDS) Device Schneider Blectric 210

E BMEH584040 from EDS) Device Schneider Blectric 210

E BMEH586040 from EDS) Device Schneider Blectric 210

E BMENOCO201 from EDS) Device Schneider Bectric T

E EMENOC0301 Revision 2.. Device Schneider Blectric 24

B RMFNOCNA11 fom FNSH Nevice Schneider Flectric 11 EY

e Enter a DTM name for the project and click on the button “OK". In this example the project DTM
name is “BME_AHI_0812_ Card2"

Properties of device

General | Device information | DTM iformation | Protocel information |

DTM name management

o IBME_ﬂHI_DB12_Card2 |

[ ok 1 camcel |[ Heb
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e The DTMisinserted in the project view with a generated IP address, which is 10.12.105.34 in this

example:
DTM Browser

{33 HostPC

=-§8 < 10.126.105.30 > BMEPS8_ECPU_EXT
%gl} Remote Bus

-3, Distributed Bus

[, < EtherNet IP:10.126.105.55 > BME_AHI_0812_Card1

I < EtherNet IP:10.126.105.34 > BME_AHI_0812_Card2

o Double-Click on the DTM “BMEP58 ECPU":
DTMBrowser

{3} Host PC

SR 171 < 10.126.105.30 > BMEP58_ECPU_EXT
%J, Remote Bus
-4y, Distributed Bus
~-[§, < EtherNet IP:10.126.105.33 > BME_AHI_0812_Card1

'}, <EtherNetIP:10.126.105.34 > BME_AHI_0812_Card2

e Select the card "BME_AHI_0812 Card2” in the menu “Device List" and click on the tab “Address
Setting” to update the IP address settings and the Identifier as done for the first HART analog
input card in Chapter 3.1.3.3. Click on the button “Apply” to save:

BMEP58_ECPU_EXT
i Communication schneider
BME P58 2040 LElectric
=] Channel Properties Properties | Address Setting ‘
| TCP/IP
E; - Services IP Configuration
Address Server
i . 10 . 126 . 105 . 56
=  EtherNet/IP Local Slaves JE Addkess: I / I
[=F Local Slave 1
Kems Subnet Mask: 255 . 255 .252 . O
- Local Slave 2
Items Gateway: 10 . 126 . 105 . 30
=] Local Slave 3
Items
['j'/ Device it Address Server
=~ [001] BMECRA_001 <EIP: 10.126.105.32>
: Exclusive Owner DHCP for this device: Enabled b4
=~ [515] BME_AHI 0812_Cardl <EIP: 10.126.105.55>
=] Exclusive Owner Connection Identified by: Device Name
Items
- [516] BME_AHIL0812_Card2 <EIP: 10.126.105.56>
ifier: C001_02_AHIO812
- Exclusive Owner Connection oentier, I / - I
Items
Logging
o ][ cmes ] |
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3.1.3.5 HART Analog Output AHO0412Module Address and ldentifier

e Inthe DTM Browser view, right-click on the DTM “BMEP58 _ECPU" and select the menu “"Add...":
' DTM Browser
@ Host PC

=%, Distributed Bus
i §, < EtherNetIP

------ 1, <EtherNetIP

e Select the device “"BMEAHI0812" and click on the button “add DTM":

Add
Device Type Vendor Version Date -~
B 140NOC77100 from EDS) Device Schneider Blectric | 1.1 L4
B 140NOC77101 ffrom EDS) Device Schneider Electric 1.1
B  140NOC78000 from EDS) Device Schneider Blectric | 1.52
E 140NOC78100 ffrom EDS) Device Schneider Electric 152
B Advanced Generic EDS Device Schneider Blectic | 1.2.1.0
B ALTIVAR61 Revision 15(... | Device Schneider Blectric 15
B ALTIVARGTRevison21(..|  Device | Schneider Hectric | 2.1 |
B ALTIVAR71 Revision 1.6 (... | Device Schneider Electric 16
E ALTIVAR71 Revision 2.7 (... ‘ Device Schneider Electric 27
E ALTIVAR71 Revision 3.3 (... | Device Schneider Electric 33
T ; :

BME AHI 0812

Gatews Schneider Electric | 1.1.5.0 | 2016-06-20

17 | BME AHO 0412

I°A BME CXM 0100 (H) | Gateway | Schneider Electric | 1.0.00... | 2016-08-26

B BMEH582040 ffrom EDS) Device Schneider Electric | 2.10

B  BMEH584040 from EDS) Device Schneider Bectric | 2.10

B BMEH586040 ffrom EDS) Device Schneider Blectric | 2.10

[ BMENOCO301 fom EDS) | Device | Schneider Bectric | 11|

B BMENOCD301 Revision 2... Device Schneider Electic | 2.4

B RMFNOCN211 fmm FDS) DNevice Schneider Flectric 11 x

e Enter a DTM name for the project and click on the button “OK". In this example the project DTM
name is “BME_AHO_0412":

Properties of device ,-')'E'

General | Device irformation | DTM information | Protocal irformation

DTM name management

T IEME_;\HO_D-HZ |

| ok |[ Cancel ][ Heb
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The DTM is inserted in the project view with a generated IP address, which is 10.12.105.35 in this

example:
DTM Browser

{33 HostPC

=-§8 < 10.126.105.30 > BMEPS8_ECPU_EXT
3’@, Remote Bus

-4y, Distributed Bus

-4, <EtherNet IP:10.126., 105.33 > BME_AHI_0812_Card1
[, <EtherNet IP:10.126, 105.34 > BME_AHI_0812_Card2

O < Ethernet IP: 10, 126, 105.35 > BME_AHO_0412

Double-Click on the DTM “BMEP58 ECPU":
DTM Browser

{33 HostPC
S 17 < 10.126.105.30 > BMEPS8_ECPU_EXT

-2, Remote Bus
-4y, Distributed Bus

1, <EtherNet IP:10.126.105.33 > BME_AHI_0812_Card1
1, <EtherNet IP:10.126.105.34 > BME_AHI_0812_Card2
], <EtherNetIP:10.126.105.35 > BME_AHO_0412

Select the card “BME_AHO_0412" in the menu “Device List” and click on the tab “Address Setting”
to update the IP address settings and the Identifier as done for the first HART analog input card in
Chapter 3.1.3.3. Click on the button “Apply” to save:

BMEP58_ECPU_EXT
§2  Communication

BME P58 2040

Schneider

3Electr1c

=] Channel Properties

jm] Address Setting |

TCP/AP
=8 Services
Address Server
F‘, EtherNet/IP Local Slaves
=~ Local Slavel
Items
= Local Slave 2
I~ Items
B Local Slave 3
Items
= / Device List
= [001] BMECRA_001 <EIP: 10.126.105.32>
H i Exclusive Owner
=} [515] BME_AHI_0812_Card1 <EIP: 10.126.105.55>
\é Exclusive Owner Connection
Items
o [516] BME_AHI0812_Card2 <EIP: 10.126.105.56>
H=! Exclusive Owner Connection
i : Items
-4 [518] BME_AHO_0412 <EIP: 10.126.105.57>
E;v Exclusive Owner Connection

IP Configuration

IP Address:

Subnet Mask:

Gateway:

Address Server

DHCP for this device:

Identified by:

Identifier:

Items
Logging

|_/ 10 . 126 . 105 .

255 . 255 .252 . 0

Enabled %

Device Name

[ /  C001_03_AHOD412 I

ok | [ camcd ||
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The first download will have to be done with the USB interface because no IP addresses are set in the PLC.

In this example, the PLC IP address is at first downloaded via USB. Then, it is the Ethernet connection

which is used.

3.1.4.1 Connection via USB Interface

Connect the USB cable from the PLC USB port to the engineering station one.

In the tool bar, click on the menu “PLC>Set Address”:

File Edit View Services Tools Build Debug Window Help

Ba=HE é’x’:

| Connect Ctrl+K I
Set Address...

Select the Address type “SYS” and the Media type “USB":

Set Address [~ 7| [mEse)

v PLC Sirnulator

Address Address

EE] -| 127.0.0.1 -

Media Media

= ] e :
l Communication Parameters ] Communication Parameters l l Cancel ]

Speed rate auto-adaptation at the end of download

e Testif the connection is established by clicking on the button “Test Connection”. If successful,

following message is displayed:

UnityXL

10! Successfully connected to the currently selected target.

Click on the button “OK".

e (lick on the button “OK” to close the window “Set Address”.
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3.1.4.2 IP settings Configuration Download via USB

e Download the IP configuration in the PLC:
—>Refer to chapter 0 to proceed.

3.1.4.3 Connection via Ethernet

e Inthe tool bar, click on the menu "PLC>Set Address”:
File Edit Wiew Services Tools Build | PLC | Debug Window Help

BESEHE BYE| oo | Con crlK B

E 7 Set Address...
54 -

e Enter the PLCIP address as Address type and select the Media type “TCPIP”. In this example, the
PLC IP address is 10.126.105.30:

Set Address [~ 7| [mEse)

v PLC Sirnulator

Address Address
[10.126.105.30 ~| 127.0.0.1 -
Media Media

TCFIF] -] Tcee -

l Communication Parameters ] Communication Parameters l l Cancel ]

Speed rate auto-adaptation at the end of download

e Test if the connection is established by clicking on the button “Test Connection”. If successful,

following message is displayed:
UnityXL

(0! Successfully connected to the currently selected target.

Click on the button “OK".

e (lick on the button “OK” to close the window “Set Address”.

SD01937S5/04/EN/01.17 33/104



Schpeider

Endress+Hauser £71]

People for Process Automation

Integration Tutorial SE02

3.1.4.4 FDR Server Transfer

Version 1.00.00

This step is needed to set the IP addresses of the HART cards configured in the DTM Browser.

e Inthe DTM Browser view, right-click on the DTM "“BME_AHI_0812_Card1"and select the option

“Device menu—~>Additional Functions=>Transfer to FDR Server”:

£y HostPC
=-§® < 10.126.105.30 > BMEPS8_ECPU_EXT

3 Remote Bus

=-%% Distributed Bus
< EtherNet IP:10.126. 105,55 > BME_AHI_0812 Sacad
< EtherNet IP: 10.126. 105.56 > BME_AHI_0812
“[] <EtherNetIP:10.126.105.57 >BME_AHO 0412 pyy

Delete Del
Field bus discovery

Sort by address

Connect

Disconnect

Load data from device
Store data to device

Copy

Paste

Go to module or device

Device menu Offline Parameter

Online P £
Properties ALE Futer nline Parameter
C »
Print device Ampate
Configurati
Zoom out Observe
Expand all Diagnosis
Collapse all

e (lick on the button “Yes" to proceed:

A Transfer for Device :C001_01_AHI0812

L ys ][ ™ |

e Transfer was successful. Click on the “OK" to close the window:

@ Successfully Transferred

Additional functions » Transfer to FDR Server
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e Inthe DTM Browser view, right-click on the DTM “BME_AHI_0812_Card2"and select the option
“Device menu—=>Additional Functions=>Transfer to FDR Server”:

{§ <EtherNetIP:10.126.105.55 > BME_AHI_0812_Card1
- < EtherNet IP:10.126. 56 > BME_AHI_0812_ e
< EtherNet IP: 10,126, 105.57 > BME_AHO_0412

Add...
Delete Del
Field bus discovery

Sort byaddress

Connect
Disconnect

Load data from device
Store data to device

Copy
Paste

Go to module or device

Device menu Offline Parameter

Online Parameter

Properties ALT+Enter
»
Print device Someare
€ "
Zoom out Observe

Diagnosis

Expand all

Collapse all Additional functions 4 Transfer to FDR Server

e (lick on the button “Yes" to proceed:

| = [ % |

e Transfer was successful. Click on the “OK” to close the window:

@ Successfully Transferred
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e Inthe DTM Browser view, right-click on the DTM “BME_AHI_0812_Card2"and select the option
“Device menu—=>Additional Functions=>Transfer to FDR Server”:

£ HostPC

=-§® < 10.126.105.30 > BMEPS8_ECPU_EXT

3% Remote Bus

=% Distributed Bus
-[§ <EtherNet IP:10.126.105.55 > BME_AHI_0812_Card1
[ <EtherNet IP:10.126.105.56 > BME_AHI_0812_Card2
o < Ne 110.126.105.57 > Bl
a EtherNet IP: 10. 126. 105.5 BME | opﬂl

Add...
Delete Del
Field bus discovery

Sort by address

Connect
Disconnect

Load data from device
Store data to device

Copy
Paste

Go to module or device

Device menu Offline Parameter
Properties ALT+Enter Online Parameter
Ce
Print device o
Config
Zoom out Observe
e Diagnosis
Collapse all Additional functions »|  Transferto FDR

T

e (lick on the button “Yes" to proceed:

A Transfer for Device :C001_03_AHO0412

[ ves || o ]

e Transfer was successful. Click on the “OK” to close the window:

@ Successfully Transferred
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3.1.5 HART Cards Configuration
3.1.5.1 HART Analog Input Cards Configuration

e Inthe DTM Browser, double-click on the DTM “BME_AHI_0812 Card1™
DTM Browser

£ Host PC

=-§® < 10.126.105.30 > BMEP58_ECPU_EXT
?@ Remote Bus

':?@ Distributed Bus
= |
-[J <EtherNetIP:10.126.105.56 > BME_AHI_0812_Card2
[J < EtherNetIP:10.126.105.57 > BME_AHO_0412

e This opens the DTM offline configuration window:

g Module Overview
----- Address Table
----- General Information
----- Host Communication Status
----- Instrument Status
----- Multiplexer Status
----- Process Data
B  Configuration
‘- SNMP Configuration
- Parameter Configuration
Security
‘ EIP Configuration

nou

o Different parameters can be modified in the menus “Module Overview”, “General Information”,
“Multiplexer Status” and “Configuration”.

nou

e Default parameters are used for the menus “Module Overview", “General Information”,
“Multiplexer Status”.

- Please refer to the AHIO812 user manual for further details.
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e Menu “Parameter Configuration” Update:
Expand the menu Configuration and select the menu “Parameter Configuration”.
In this example, HART Channels 5, 6 and 7 are disabled (Channels 5, 6 and 7 have been disabled
in Chapter 3.1.2.2.2):

Module Overview
Address Table ‘ Data Item Name Configured Value User Defined Label i
General Information
Host Communication Status = CH-Enable [ S
Instrument Status || | Cchamneld Enable -
Multiplexer Status ‘ Channel 1 Enable =
Process Data x
&-# Configuration — Channel 2 Enable > T
i SNMP Corfiguration |—  Channel3 Enable v
-#/ Parameter Configuration |
Securty - Channel 4 Enable %
EIP Configuration Channel 5 /  |Disable -
—  Channel 6 / Disable i ¥i
| | Channel7 / Disable v
F - Vi(lhannel 0 7Seiting
|~ Number of Preambles 5
Falback Mode Setting Nota Numb... [~
[E— _ Chomnel 1 Seting N
| I Number of Preambles 5
[T = Falback Mode Setting Nota Numb... |~
| £~ Channel 2 Setting -
Perform following command after apply:
Transfer to FDR Server

e Check always the “Perform following command after apply” message. E.g., changes in the
“Parameter Configuration” tab require again a “Transfer to FDR Server” as done in Chapter 3.1.4.4.

e (Click on the button “Apply” to save the modification:

oK || cace || v | @

e |If asked for Modification Authorization, click on the button “Yes”:

Modification Authorization =3

y I} Do you confirm the modification ?

[ye J[ n |

e After that, perform the requested “Transfer to FDR Server” as done in Chapter 3.1.4.4.
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3.1.5.2 HART Analog Output Cards Configuration

e Inthe DTM Browser, double-click on the DTM “BME_AHO_0412":
DTM Browser

{5y Host PC

=88 < 10.126.105.30 > BMEPS8_ECPU_EXT
3’@; Remote Bus

=-%@ Distributed Bus
- J, <EtherNet IP:10.126.105.55 > BME_AHI_0812_Card1
~[J <EtherNetIP:10.126.105.56 > BME_AHI_0812_Card2

Wl < Etheret IP; 10. 126, 105.57 > BME_AHO_0412

e This opens the DTM offline configuration window:

g Module Overview
----- Address Table
----- General Information
----- Host Communication Status
----- Instrument Status
----- Multiplexer Status
----- Process Data
B~  Corfiguration
“ SNMP Configuration
- Parameter Configuration
Security
‘ EIP Configuration

e Asfor the AHIO812 card, different parameters can be modified in the menus “Module Overview”,
“General Information”, “Multiplexer Status” and “Configuration”.

non

o Default parameters are used for the menus “Module Overview", “General Information”,
“Multiplexer Status”.

- Please refer to the AHO0412 user manual for further details.

3.2 Mapping of Process Values and Status to Control Strategy

3.2.1 New Program

e Inthe Project Browser view, right-click on “Sections” and select the menu “New Section”:

i i um.....k,
BRSEY| Nesection.
g &3, Events |-

(2, Timer gy Import..

............ C;b Animation Tabi‘ =

"""""" Ly OperatorScree g jcq Directory ...
[ &, Documentation 5
Add Hyperlink ...
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e Enter a Name for the new Section and select a language. Then click on the button “OK". In this
example, the section name is “SE02_Commands” and the language is “FBD":

Mew
General | Localization I Condition I Commentl
Name:
|5E02_Commands |
Language: Protection:
IFED vI None =
[Tok ][ cancel |[ Moy ][ Heb

e New section is created:
{23, Program

e ,i\j' Tasks
[ B---EQ, MAST
-, Sections

s @{, SE02_Commands
(L, SR Sections

3.2.2 eX80 HART Generic DFB Installation

The library “ex80_hart_generic_dfb.xdb" contains Universal and Common Practice HART Commands

function blocks.

e Right-click on the menu “Derived FB Types” and select the menu “Import”:

Project Browser

%a Structural view

{3 Project
-y Configuration
S-%8 0:PLC bus
G- 0 : BME XBP 0400
B R% 2:EIOBus
e - 1: Modicon M580 remote drop
(] Derived Data Types
— @
G Variobles& B P
(2] Motion Get from Library
[ (] Communication Putin Library
-[f§) Ethernet Networ
-y Program Export
B Tk |
[ () masT
o5 Events Add User Directory ...
b (2] Timer Eve  Add Hyperlink ...
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e Project can be saved before the library import:

Unity Pro XL =

y h Do you want to save the changes you made in <No name>?

[ vs J[ N |[ cance |

e Select the “ex80_hart_generic_dfb.xdb" file and click on the button “Import”:

Import (==l
Lockin: || HART Lb - 02 P E-
T Mame : Date modified Type
Y | || exB0_hart_generic_dfbxdb 05/06/2015 10:42 XDB File
Recent Places
|
Desktop
—
Libraries
LY
Computer
« (T | 3
Network
File name: ex80_hart_generic_dfb xdb -

Files of type Derived function (" XDB) -] [ cance |

e Imported data:

=)--{, Derived Data Types
--------- -(E}, Extend_device_status B
-}, HART_CMD

-4, Infomation_res35
......... 3 @’ Infomation_res8
--------- -(E4, Information_res00 — Available data types
-}, Information_res14
......... -4, Information_res15
,,,,,,,,, 3 @’ Information_res3

(A, Information_res42 —
-{Ik, Com_0_module_device
-k, Com_14_Transducer_Info
~ik, Com_15_ Read_PV_URV_LRY Available Universal and Common Practice
-{Ilk , Com_35_Set_PV_URV_LRV L

-k, Com_3_Read_variables_current HART Commands

-k, Com_42_reset_device

-k, Com_8_Read_Variable_Class
-k, Dynamic_Variable_Classification
-k, Engineering_Unit_Code

-k , eX80_HART_General

e [ [T [T [ [ [ [ [ [

Zl[Begin Import
File name: D:\Open Integration\HART\HART Lib\ex80_hart_generic_dfb.xdb
End IMPORT source [ 0 error(s), 0 warninjg[s])

4[4[ »[»]\  Rebuid Al Priect ) Importfexport j, Useremors ), FDTlogevent },  Search/Replace [

SD01937S5/04/EN/01.17 41/104



Sd&'}ﬁicdtﬁf Endress+Hauser (21

Integration Tutorial SE02 Version 1.00.00

People for Process Automation

3.2.3 4...20mA Inputs/Outputs

The 4...20mA signal is part of the card data structure (Device DDT). A device DDT is created for each new
module.

¢ Inthe Project view, double-click on the analog input module AHI0812:
PréjectBrowser
%a Structural view

-y Configuration
i3 0 PLC bus
%3 2:EI0Bus
=} @= 1 : Modicon M580 remote drop
&l 0 : BME XBP 0400

B ) @ :smxcps 2010
B 0:BMECRA 312 10 (8V >=2.10)
v

B 2:BMEAHIOBI2
@ 3:BME AHO 0412

e Select the field "BME AHI 0812" and click on the tab “Device DDT":

Ana 8 In Current [zolated HART

M| BME AHI 0812 (EIO2_d1_r D Over “I D Device 00T I
----- E] Channel 0
""" Channel 1 Ana 8 In current izolated HART
----- Channel 2
----- Channel 3
_____ Channal 4 SPECIFICATIONS
----- Channel 5 Type of 1,0
----- Channel &
----- Channel 7 EaD0e
modularity

e This displays the device DDT variable name attached to this card:

Ana 8 In Current [solated HART

|| EC:HI ?ﬂz €02.d1r| ™ Oueniew | ™ Device DDT
----- ann
:: i Implicit device DOT
e R Nane: L
_____ s EI02_di_10_s1 ~| [T_U_ANA_STD_IN 8
B 7
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e Update the name if needed, for example “X80_Al1_s1":

Ana 8 In Current |zolated HART

] BMEAHI 0812 E02.611 | ™ Oyerview | I Device DDT
----- Channel 0 ! I

: e Implicit device DDT

..... gann:i o -

..... Sl e

""" s sl +| [T_U_&Na_STDN B
----- Channel &

----- Channel 7

e Save the modification by clicking on the shortcut button “Validate":
File Edit View Services Tools Build PLC Debug Window Help

BDEEE \ L@ o o [&]
BDaTE |« - |

e Confirm the modification by clicking on the button “Yes":

Modification Authorization |3

y l, Do you confirm the modification ?

[ ves || N |

e (lick on the button “Yes" to proceed:
Device DDT L%

"‘\I Do you want to update all references to variables (program & data)?

If yes, then you will not be able to go back with the Undo command.

This update may take several minutes if many of the moved
DDT-variables are used.

I Yes I [ No
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e Repeat the previous steps for the other cards of the X80 Remote 10:

Project Browser

%a Structural view

(Y Project
==l a’ Configuration
(-3 0 PLC bus
R 21 EIO Bus
=k 'Q-V 1 : Modicon M580 remote drop
& ; BME XBP 0400 Device DDT:
B ) (P):BMX CPS 2010
0:BME CRA 312 10 (SV >=2.10) X80_A|1_Sl

-B 1:BMEAHI 0812
B 2: BME AHI 0812 / XB0_Al2_s2
X80_AO s3

-[ 3:BME AHO 0412

=

3.2.4 HART Inputs/Outputs
HART data can be accessed for each card via a variable defined in the M580 Master DTM.

e Double-click on the field “BMEP58 ECPU_EXT":

DTM Browser
3 HostPC

R
0 Remote Bus
©-8% Distributed Bus
-[§ «EtherNetIP:10.126,105.55 > BME_AHI_0812_Card1
-[§ <EtherNetIP:10.126,105.56 > BME_AHI_0812_Card2

“.[§ <EtherNetIP:10.126.105.57 > BME_AHO_0412

e Select the first analog input card and update the Variable Name if needed, for example
“X80_AHI_s1":

BMEP58_ECPU_EXT
Ii' Communication
BME P58 2040

£~ Channel Properties Properties IAddrm Setting
- TCP/IP

Services Properties

- Address Server Mumber: 515 - Active Configuration:
EtherMet/IP Local Slaves 5

Local Slave 1 Comment: -

. Items e
Local Slave 2 ] 3

Items

Local Slave 3

10 Structure Name

. ems

[001] BMECRA_001 <EIP: 10.126.105.32> Structure Name:
- Exclusive Owner

[515] BME_AHI 0812 Cardl <EIP:10.126.105.55> Variable Name: IXSO_AHI_sl I
Exclusive Owner Connection

T_BME_AHI_0812_Card1

5 Ttemns
[516] BME_AHI_0812_Card2 <EIP: 10.126.105.56>
) Exclusive Owner Connection Items Management
i Tterns
B [518] BME_AHO_0412 <EIP: 10.126.105.57> Import Mode: Reimport Items
B Exclusive Owner Connection
e Ttemns
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e Repeat the previous steps for the other cards of the X80 Remote 10:

DTM Browser
S YFost e
=-§% < 10.126.105.30 > BMEP58_ECPU_EXT

&0 Remote Bus )
-4y, Distributed Bus [0 Structure Name:

7§ <EtherNet IP:10.126,105.55 > BME_AHI_0812_Card1 ] X80 AHI sl

1 <EtherNet IP:10,126, 105.56 > BME_AHI_0812_Card2
. <EtherNet IP:10.126,105.57 > BME_AHO_0412 X80_AHI_s2
X80 AHO s3

3.2.5 Universal HART Commands

All universal HART Command function blocks are used in a similar manner. Each HART Command function
block requires an “Interface Input” and an “Interface Output” signal as well as a BOOL input variable to
activate the function block.

The following chapter shows how to configure these parameters for Command 0. All this is applicable for
all other Commands later on.

3.2.5.1 HART CMD 0: Read unique Identifier

e HART CMDO is the first function which needs to be configured in order to get the Module ID and
Device ID parameters. These parameters are needed as Input for all other function blocks.

e Inthe“SE02_Commands” program page, right-click in the page and select the option “FBB Input

. ",
Assistant™
| 19 2 3
10 |
—E T N B
-&Qata Selection... Ctrl+D
" FFB Input Assistant... Ctrl+1
[ SR Subroutine
20 [ S Link F6
7" 1=} Pin negation
= Jump
JL: Jump Label
<#> Return
30 [ &1 Comment F8
25 Go To... Ctrl+G
&Y Initialize Animation Table Ctrl+T
#¥ Initialize New Animation Table Ctrl+Shift+T
40 Properties... Alt+Enter
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e (lick on the “Browse” shortcut:

fﬂ Function Input Assistant

=]

FFE type : - D

Instance : - A
Frototype

Name Type no. Comment Entry field ‘

e Look for the HART CMDO function block by searching with “*com*”. This displays available
function blocks:
Function Input Assistant : FFB Type Selection =
~ || Help On Type
Function and Function Block types |
) Mame (=) [room I @IEF [FEFE [#DFB |
Libraries/Families Name - no Type - Walue Comment - R/ Rights of
(0 <Application> ik Com_0_module_device <DFB> =t
- <Libset V111> & Com_14_Transducer_Info <DFB= o
& Com_15_Read_PV_URV_LRV <DFB> =
& Com_35_Set_PV_URV_LRV <DFB> =
& Com_3_Read_varables_cument <DFB= o
& Ik Com_42 resst_device <DFB> !
- Com_8_Read_Variable_Class <DFB> (i
e Select the function block “Com_0_module_device” and click on the button “OK":
Function Input Assistant : FFB Type Selection =
:
Function and Function Block types [
Name (=] [com” [VIEF [VIEFB [V]DFB
Libraries/Families Name v no. Type v Value Comment v R/W Rights of Re...
[ <Application> i % Com_0_module
@[3 <Libset V11.1> -4k Com_14_Transducer_| Info <DFB> =
7@@ Com_15_Read_PV_URV_LRV <DFB> =
2] { Com_35_Set_PV_URV_LRV <DFB> (=
,‘—1 i 3 Com_3_| Read vanqbles curent <DFB> [
- ‘Com_42_reset_device <DFB> [
#-{ Com_8_Read_Varable_Class <DFB> =
==
Z
e (Change the Instance name, “Com_0_module_CerabarM" in this example and click on the button
uo K"_
fﬂ Function Input Assistant
FFE type : Com_‘tl_‘modula_dav.\ce - A
Instance ICom_D_moduIa_CerabalM I - A
Pratatype
Name Type no. Comment Entry field -
E-55 <outputs>

-4 Mod... | DWORD 1
-~ Mod... | DWORD 2 .
@ Devi.. | DWORD 3
4 4
5

% Devi_ | DWORD
@ Exte Information_res00

m

=83 <inputs/...
-4 Com... | BOOL [ b
¢! ] |
Add Fin Fiemove Finfs) Help On Type
Special Assistant. .. I 0K I [ Cancel ] [ Help ]

&
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e C(Click on the page for inserting the function block:

1
Com_0_module_device
Module_polling_add Module_ID_1}—
I t Device_channel Module_ID_2}— 0 utp uts
n le S Device_poling_add Device_ID_1}—
. Device_ID_2}— i
variables DDMX_String1 Extend_device_statusf— variables
Com_0_en Com_0_en}—

Input variables assignment

e Module Polling Address

Click on the wire, enter the module polling address, “0" for this example and validate:

c

1

1
Com_0_module_device Com_0_medule_device

solina_add Modula 04

_I E_).(.] Module_polling_add Module_ID_1}—
Y uas i > Device_channel Module_ID_2|—
_poling_aca vevice_Iu_1f— . . Device_polling_add Device_ID_1}—
Device_ID_2}— . Device_ID_2|—

DDMX_String1 Extend_device_statusf— i DDMX_String1 Extend_device_statusf—
Com 0_en——— —Com O enf}— - - - - - - - - - . . -

Com_0_en———— Com_0_en

e Device Channel

Click on the wire, enter the channel number, “3" for this example and validate:

Com_0_module_Cerabar
Com_0_module_device Com_0_module_device
0—{Module_poling_add Module_ID_1 [— . Module_poliing_add Module ID_1 —
O-pRaud = ' SeaasSIne Device_channel Module_ID_2 [—
" o - =XE — Device_poling_add Device ID_1|—
Device_ID_2— : Device_ID_2[—
—\/ADDMX_String1 Extend_device_sfatus [— - - - - ! DDMX_String1 Extend_device_status [—
—|Com_0_en————  —Com_0_en [— : Com_0_ en—— Com_0_en [—
e Device Polling Address
Click on the wire, enter the device polling address, “0" for this example and validate:
Com_0_module_CerabarM ' Com_0_module_CerabarM
Com_0_module_device Com_0_module_device
Module_poliing_add Module_ID_1 |— ] Module_polling_add Module_ID_1 |—
2—{Device channél Module 1D 2 |— : 2—Device_channel Module_ID_2 [—
Oyt ol Ohoudas O Device_poling_add Device_ID_1|—
| CH | R 7 —_ Device ID 2 |—
—|ADDMX_String1 Extend_device_sfatus [— - - - - : DDMX_String1 Extend_device_status [—
—Com_0_ en——— Com 0 en [— : Com_0_en———  Com_0_en|—
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e ADDMX_Stringl
Click on the wire, enter the value “0.0.3{10.126.105.55}UNC.CIP” for this example and validate:

Com_0_module_CerabarM . . Com_0_module_Cerabarl
Com_0_module_device ’ Com_0_module_device
0—Module_poling_add Module_ID_1 |— : Module_poling_add Module_ID_1 |—
2—Device_channel Module_ID_2 — - Device_channel Module_ID_2 [—
0—Device_poling_add Device_ID_1 [— : . Device_poling_add Device_ID_1|—
R PSP P d 4 '0.0.3{10.126 106 55)UNC. CI e —
'0.0.3{10.126.105.55}UNC.CIF' - LXE 0301261002 : DDMX:Sng1  :Bdendidevice shatus =
: { } I == —I : Com_0_en——  Com_0_en|—

The parameter “ADDMX_String1”,‘0.0.3{10.126.105.55}UNC.CIP’, is made of six parts
‘A.B.C{D}E.F"

‘A’ contains the rack number of the communication module. This is application specific.
‘B’ contains the slot number of the communication module. This is application specific.
‘C’ contains the communication channel: This is always “3".

‘D’ contains the IP address of the HART module AHI0812/AH00412.

‘E’ contains the message type. This always ‘UNC’ (Unconnected message).

‘F' contains the protocol type. This is always ‘CIP'.

O O O O O O

e (Com 0 _en
Click on the wire, enter the start bit, "startCMDO_CerabarM" for this example and validate:

Com_0_module_CerabarM

Com_0_module_device
0—Module_poling_add Module_ID_1 |—
2—Device_channel Module_ID_2 |—
0—|Device_polling_add Device ID_1}|—

’ Device_ID_2|—
'0.0.3{10.126.105.55})UNC.CIP'—|ADDMX_String? ~ Extend_device_status |— - - - -
; G startCMDO_CerabarM| | - ._..J@
e |If the variable does not exist, a menu is asking for creating this variable with the correct type. Just
validate:
Create variable?
Mame:  LIEEEEEEEEE Type: BOOL - ﬁl
Address: Comment:
e Configured inputs:
) Com_0_module_CerabarM
Com_0_module_device
Module_poling_add Module ID_1 |—
2—|Device_channel Module_ID_2 |—
Device_poling_add Device_ID_1[—
: Device_ID_2 [—
'0.0.3{10.126.105.55)UNC.CIP'—|ADDMX_String1 ~ Extend_device_status [—
startcMDO_Cerabar Com_0_en——  —Com_0_en|—
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Output variables assignment

Module_ID 1:
Click on the wire and enter for example the variable “Module_ID1_CerabarM":

Com_0_module Cerabarl :
Com_0_module_device

fal o Adocd b 1IN D_D
[Module_ID1_CerabarM| | -J@E_
0—|Device_poling_add Device_|ID_1 [—
: Device_ID_2 |—
-0.0.3{10-126.105.55}UNC.CIP—|ADDMX_Stringt ~ Extend_device_status [—
startCMDO_CerabarM—jiCom_0_en Com_0_en|—

If the variable does not exist, a menu is asking for creating this variable with the correct type. Just

validate:

Create variable?

Name: WEMEZEE Type: DWORD «|
Address: Comment;

Assign all other outputs variables as done for “Module_ID_1":

Com_0_module_Cerabari

Com_0_module_device
Module_poliing_add Module_ID_1 [—Module_ID1_CerabarM
2—|Device_channel Module_ID_2 [—Module_ID2_CerabarM
Device_poling_add Device_ID_1 [—Device. ID1_Cerabarlvl
3 Device ID 2 |—Device: ID2_CerabarM .
'0.0.3{10.126.105.55}UNC.CIP" DDMX_String1 Extend device sfatus —extendedStatus_CMDO-CerabarM -
startCMDO_Cerabarl Com_0_en ——Com_0_enf— , :

Function Block activation/deactivation

The function block is activated per default. However, an additional variable has to be set in order
to trigger the activation/deactivation of the function block. This is recommended for using
deviceDTMs either in Unity Pro or in FieldCare because only one HART master can be active with

the same devices at the same time.

Therefore, before using the HART Commands function blocks with a device, make sure that the
corresponding deviceDTM is disconnected as wells as the HART module comDTM of the
corresponding card on which is connected the device.
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e Right-click on the CMDO function block and select the option “Properties”:

Refine Ctrl+Q
£5 FFB Input Assistant... Ctrl+I

Replace FFB...

Replace Variables...
& Initialize Search Ctrl+U
¥ Initialize Animation Table Ctrl+T

i Initialize New Animation Table Ctrl+Shift+T
Modif

Help On Type F1

m

Rename variable...
Data Properties Ctrl+Enter

Properties... Alt+Enter

e Select the option “Show EN/ENO" and click on the button “OK":

Function Block properties ‘

FFB Properties | Comment

Instance name: Execute After: ¥ ]
Com_0_module_CerabarM Show EN/ENO

Input Output

Pin name Type Expressi| | Pin... Type Variable Link
Module_polling... INT 0 Mod... DWORD Modul...
Device_channel INT 3 Mod... DWORD Modul....
Device_polling... INT 0 Dev... DWORD Devic...
ADDMX_String1  string[50] '0.0.3{1(/ | Dev... DWORD Devic...

Com_0_en BOOL statCML| | BExe... Information_res00 Bxden...

Com... BOOL
< n K [} 4 >
[ok [ cancel ][ oy |[ Hep

e Inserted addltlonal Inputs:
Com 0 module_CerabarM
Com_0_module_device

O 3
Module_poliing_add Module_ID_1 [—Module_ID1_CerabarM
Device_channel Module_ID_2 [—Module_ID2_CerabarM

Device_poling_add Device_ID_1 |—Device: ID1_CerabarM
Device_ID_2 L —Device-ID2_CerabarM

DDMX_String1 Extend_device_status | —extendedStatus_CMDO - CerabarM
Com 0 en——  Com 0 en|—

'0.0.3{10:126.105.55}UNC.CIP"
startcMDO_Cerabarl

e (lickon the wire and assign the corresponding variable:
Com_0_module_CerabarM
Com_0_module_device

[m - =¥ = PN
enable_CMD_| ~ el XE1_cerabarm
2—(Device_channe Module_ID_2 |—Module_ID2_CerabarM
Device_polling_add Device_ID_1 [—Device. ID1_CerabarM

: Device ID 2 }—DeviceID2_CerabarM
'0.0.3{10.126.105.55)UNC CIP'—{|ADDMX_Sting?  Extend_device_status |—extendedStatus_CMDO_ CerabarM
startcMDO_Cerabarl om_0 en——  Com_0_en
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e |If the variable does not exist, a menu is asking for creating this variable with the correct type. Just
validate:

Create variable?
Mame:  EEEEREGE | Tepe: BOOL - J|X| EI

Address: Comment;

e Configured CMDO Function Block:
Com 0 module_CerabarM
Com_0_module_device

enable_CMD—EN o .
0—{[Module_polling_add Module_ID_1 [—Module_ID1_CerabarM
2—Device_channel Module_|D_2 [—Module_ID2_Cerabariv
0—[Device_poling_add Device_ID_1 [—Device: ID1_Cerabarl

“ Device |ID 2 —Devnce |D2 CerabarM
'0.0.3{10.126.105.55)UNC.CIP'—|ADDMX_String?  Extend_device_status [—ExtendedStatus -CMDO._ CerabarM
startcMDO_CerabarM—(|Com_0_en —Com_0_en |—

3.2.5.2 HART CMD 3: Read dynamic variables and loop current

e HART CMD3 function block:
' ‘Com_3_Cerabarl
2
Com_3 Read variables_current
EN - ENO—

Info_command3 —resultCMDS Cerabar
1 Write_complete [—

- Device_ID2_Cerabarl

2
0_3{10.126.105_55}UNC_CIP'
- startCMD3_Cerabarl

3.2.5.3 HART CMD 8: Read dynamic variable classifications (from HART6)

e HART CMDS8 function block:

3
Com_8_Read_Varable Chss
EN = i ~"EN

enable_CMD - ;
3 : Infomation res8 |—resultCMb8_Cerabar
-Module_I|D1_CerabariM = ]
-Module_ID2_CerabarM
- Device_ID1_Cerabarl

- Device_ID2_Cerabar

2
'0.0.3{1 0.126.105.55}UNC.CIP"
- startCMD8_Cerabar
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3.2.5.4 HART CMD 14: Read primary variable sensor information

e HART CMD14 function block:

‘Com_14_CerabarM

ORI Com_14_Transducer_Info :
. enable_CMD—EN o -~  ENOI— :
-statCMD14_CerabarM—|Com14 enable Information res14 |—resutCMD14_Cerabar
-Module_ID1_CerabarM—\Module 1D 1 - :
-Module_ID2_CerabarM—{Module 1D 2
- Device_ID1_CerabarM—Device 1D 1
- Device_ID2_CerabarM—Device_ID_2
. 2—|Device_channel

'0.0.3{10.126.105.55}UNC._CIP" DDMX_string

3.2.5.5 HART CMD 15: Read primary variable output information

e HART CMD15 function block:
i ‘Com_15_CerabarM
5
Com_15_Read_PV_URV_LRV
EN e T ~ ENO

enable_CMD

E ; Info_command15 [—resultCMD15_Cerabar
-Module_ID1_CerabarM—Module_ID_1 Write_complete [— :
-Module_ID2_CerabarM—|Module 1D
- Device_|D1_Cerabarl Device ID_1
- Device_|D2_Cerabar Device ID_2
. 2—|Device_channel
'0.0.3{10.126.105.55}UNC._CIP" DDMX_string
-startCMD15_CerabarM—[Com15_enable——€om15_enable |—

3.2.6 Animation Tables Configuration

Animation tables are used to display variables values in online mode. The following part explains how to
configure an animation table for displaying relevant data.

e Inthe Project Browser, right-click on the menu “Animation Tables” and select the menu “New
Animation Table™:

B f;:‘sb Program
El ﬁjv Tasks
. éj, MAST
&), Sections
- @' PRM
: 2] SR Sections
By Events
i (2] Timer Events
i) TfO Events
Y vimtion Tabie ]
() Operator Screeni

- §k, Documentation

Export
Import
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e Enter a name for the animation table and click on the button “OK":

Mew Animation Table @
M arme: Functional module:

ISEDZ_Calds I <Mones

Comment;

Extended String Animation
Mumber of animated characters: 100 [range: 20-300]

Temporam Table

Include in upload info
| Cancel |

e The created animation table is added in the Project Browser:
| Animation Tables

e Double-click on the animation table “SE02_Cards”.
Following window is displayed:

| Moditication || Force | % [r]

Mame - Walue Type - Comment

e Double-click in the field “Name “in order to display the button “...":

| Moditication || Faorce | % [r]

Mame - Value Type - Comment

hd IO

e Select for example following variables in the animation table and click on the button “OK":
Animation Table : Instance Selection @

XBO_AHI_s1 -

Variables ;Func.t.ion Bl.o.c.:ks._i_

T[] Neme @ F [[1EDT [F1oDT [C110DDT |[¥] Device DDT
MName Type - Value Com... - Alias Alias of Addr... - |
+- (@ BMEP58_ECPU_EXT T_BMEP53_ECPU_EXT

]

@ EI02_d1_r0_s0_CRA31200 T_M_CRA_EXT_IN
-

1

m B

-~
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Selected variables are added in the animation table:

| Modiication || Force ]| T Of ‘ T F X | H s M # ‘E‘.ﬁ i |
Mame - Value Type -
- @ XB0_AHI_s1 T_BME_AHI_0812_Card1

T_BME_AHI_0812_Card2
T_BME_AHO_D412
T_U_ANA_STD_IN_8
T_U_ANA_STD_IN_8
T_U_ANA_STD_OUT_4

Another animation table can be configured for displaying HART Commands variables. In this

example, the Animation Table is “SE02_HART _UniversalCommands”:

-5 Animation Tables
....... [f1] SE02 Cards

@ SE02_HART_UniversalCommands

Corresponding animation table contains function blocks start bit and output values for the
Universal Hart Commands:

[ todification H Force ]| E I T ‘ v & K H ¥ H -f’l ‘% @ |
Mame - Value Type - Commert
----- & Device_|D1_CerabarM DWORD
----- % Module_ID1_CerabarM DWORD
----- & Device_|D2_CerabarM DWORD
----- & Module_ID2_CerabarM DWORD

- @ BExtendedStatus_CMDO_CerabarM Information_res00
----- & statCMD3_CerabarM BOOL

- @ resutCMD3_CerabarM Information_res3
----- & statCMDE_CerabarM BOOL

G- @ resutCMDE_CerabarM Infomation_res8
----- % statCMD14_CerabarM BOOL

G- (@ resutCMD14_Cerabarl Information_res 14
----- % statCMD15_CerabarM BOOL

G- @ resutCMD15_Cerabarl Information_res 15
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3.3 Commissioning of the Control Project

Click on the menu “Tools—>Project Settings”:

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

?;a Structural view

& 0:8M
% 2:EIOBus
[ @0 11 Mof
()3, Derived Data
(), Extend_de|
(), HART_CML
(0, Infomation|

. ﬁl,lnfomaﬁonf
(G}, Informatior
(), Informatior
(N, Informatior

(R, Informatior

- (T}, Information

Ik, Com_0_mo
Ik, Com_14_Ty
-k, Com_15_R|
ik, Com_35_S(
{Ik, Com_3 Re|
-k, Com_42_re
{It, Com_8_Re|
{II, Dynamic_V|
{Ik, Engineering

=

-

=

(a0 W
=-B--8-E--E-E-E-E

o)

v Project Browser Alt+1

Hardware Catalog Alt+2
| TR Types Library Browser Alt+3

Operator Screen Library Alt+4
Search / Replace Alt+5
Diagnostic Viewer Alt+6
PLC Screen Alt+7
Variable Window Alt+8
Data Editor Alt+9

v DTM Browser Alt+Shift+1
Bookmarks Alt+Shift+2
Trending tool
Convert Partially ...
Ethernet Network Manager...
Dtm Audit Tool...

Types Library Manager...

Customize
Options...

SR POCVIELEY  Project Settings...

Version 1.00.00

Select the menu “Variables” and then the option “Allow dynamic arrays”. Then, click on the button

“OK" to save:

Project Settings
B General Allow leading digits r
Management of buid messages
Buid setlings Charscter set Standard
Project autosaving on download Allow usage of EBO0L edge i

PLC embedded data
PLC diagnostics
PLC behaviour
Path
E L Time
: Configuration
:
Progiam
=+ Operator Sorsens

- Cantiolled Sereen

i Last opened screen

Allow INT/DINT in place of ANY_BIT

Directly represented airay variables

Allovs bit extraction of INT, WORD and BYTE

Disable anay sizs compatibilty cheok
Enable fast scanning for trending

Force references intialization

[
[
=

IAIIow dmamic anays [ENY_ARRET_oed 7]
=
=
=

4 Impot [ Ewpot 3 Besetal | T

Apply ][ Cancel ][ Help
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e Select the menu “Common” and then the option “Enable Implicit Data Conversion”.
Click on the button “OK" to save:

Project Settings
= Pris e | T
P Allow procedures [
- Management of buid messages
Buid setige Allow subroutines v
Project autasaving on download Allow nested comments r
- PLE embedded data Allow mul assignment [5:=bi=c] [STAD] r
- PLC diagnostice Allow emply parameters in non-formal call (STAL)
PLE behaviou
Yo Usage of 5T expressions [LD/FED] v
w Time Maintain output inks on disabled EF [EN=0] [
- Configuration Display complete comments of stucture element [~
Variables =
Encble implicit &
Jaiahe | ErsBeingie e e ]
(= Languages 3
FBD
BHLD
Mived display
- 5FC
SFE multtaken
sT
£ LLgad
& Network Display
View 1
View 2
View 3 | |Iraplicit type conversion setting is applied for the programming languages ST, IL, FBD and
o i 4 LD
Operator Screens -
% mpot [ Exot 3 Resstal [ ok ][ ey |[ camcsl | [ hHep

3.3.2 Project Compilation

e Select the menu “Build>Rebuild All Project”:
h] File Edit View Services Tools (Buildl PLC Debug Window
2EEE ‘ B 4 B | e d  Analyze Ctrl+ Shift+B

L AR o <t ,_» = & Analyze Project

|DTM Browser

Build Changes Ctrl+B

A Rebuild All Project

e Compilation is succesful:

5'| {Rack (\2.1\0 ) BME XBP 0400} : Generating...
{Rack [\2.1\0 ) BME XBP 0400} : Linking...
Linking...

Process succeeded : 0 Error(s) , 0 Warning(s)

Rebuild All Project /i Import/expot  } Useremors ), FDTlogevert j  Search/Replace [
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3.3.3 Project Download in PLC

e Select the menu "PLC=>Connect” in the tool bar:
File Edit View Services Tools Build [PLC| Debug Window Help

Bzl o B | o o | Connect Ctrl+K
Vi |
:\

Set Address...

e Once connected, select the menu “PLC> Transfer Project to PLC":
File Edit View Services Tools Build Debug Window Help
- = s i Bxy Y B | v o

BEamsia | =

Disconngect Ctrl+K

|
|
i
|
12 Transfer Project to PLC Ctrl+L

| ¥y Transfer Project from PLC Ctrl+Shift+L

e Following Message Box is displayed. Select the option “PLC Run after Transfer” if needed:

Transfer Project to PLC
PC Praject Owerwritten PLC Project
Name: Project Name: Froject
Wersior: 0oo Wersior: 0054
LastBuld  24/01/2017 120258 LastBuld  20/01/2017 15:16:55

PLC Run after Transfer

[ Transfer ] [ Cancel

e Following Message Box is displayed. Confirm by clicking on the button “"OK:

Stop [=2%]

% PLC Project:

Name: Project

Version: 0.0.54

Last Build: 20/01/2017 15:16:59

Confirm Stop on this Project?

[ ok |[ canca |

e Following Message Box is displayed. Confirm by clicking on the button “OK":
Run
@Y PLC Project:
& Name: Project
Version: 0.0.0
Last Build: 24/01/2017 12:02:58

Confirm Run on this Project?

[ OK ] [ Cancel

e The PLCisin run mode.
HMI B/W mode
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Modules Freshness Verification

After a program download or PLC reboot, the PLC acts as a DHCP server and distributes the IP
addresses to the HART modules. Make sure that no other DHCP server is active on the same time
on the network. Otherwise, the HART modules cannot be initialized with their IP addresses and all
HART modules statuses LEDs are "OFF” except the “Error” LEDs which are blinking.

Always check the HART modules Freshness bits after a program download or reboot. The
corresponding 10 structure name variable containing the Freshness bits is defined in chapter 3.2.4:

Initialization with Errors (Freshness = Freshness_1 = 0):

[ M odification I [ Farce ] % @
MName - Walue Type - Comment
=@ XB0_AHI_s1 T_BME_AHI_D812_Card1
& Freshness 0 BOOL Global Freshness
& Freshness_1 0 BOOL Freshness of Object
- @ Inputs T_BME_AHI_0812_Card1_IN Input Varables
- Outputs T_BME_AHI_0812_Card1_OUT Output Variables
=@ XB0_AHI_s2 T_BME_AHI_D812_Card2
& Freshness 0 BOOL Global Freshness
& Freshness_1 0 BOOL Freshness of Object
- @ Inputs T_BME_AHI_0812_Card2_IN Input Varables
- Outputs T_BME_AHI_0812_Card2_OUT Output Variables
=@ XB0_AHO_s3 T_BME_AHO_0412
& Freshness 0 BOOL Global Freshness
& Freshness_1 0 BOOL Freshness of Object
- @ Inputs T_BME_AHO_0412_IN Input Varables
- Outputs T_BME_AHO_0412_OUT Output Variables

In this example, another DHCP server was active and |0 modules have not been successfully
initialized. To fix this, disconnect the PLC from the supervisory network and wait few seconds for
the HART modules initialization. Then reconnect the PLC to the supervisory network again.

Good Initialization (Freshness = Freshness_1 = 1):

l Modification I l Force l % [ar]
Name - Value Type - Comment
=@ X80_AHI_s1 T_BME_AHI_0812_Card1
& Freshness 1 BOOL Global Freshness
& Freshness_1 1 BOOL Freshness of Object
[+ @ Inputs T_BME_AHI_0812_Card1_IN Input Varables
[+ @ Outputs T_BME_AHI_D812_Card1_OUT CQutput Variables
=@ X80_AHI_s2 T_BME_AHI_D812_Card2
& Freshness 1 BOOL Global Freshness
& Freshness_1 1 BOOL Freshness of Object
[+ @ Inputs T_BME_AHI_0812_Card2_IN Input Varables
[+ @ Outputs T_BME_AHI_D812_Card2_ OUT CQutput Variables
=@ X80_AHO_s3 T_BME_AHO_0412
& Freshness 1 BOOL Global Freshness
& Freshness_1 1 BOOL Freshness of Object
[+ @ Inputs T_BME_AHO_0412_IN Input Varables
[+ @ Outputs T_BME_AHO_0412_0OUT CQutput Variables

In this example, the initialization was successful and all modules are ready for use.
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3.4 Monitoring of Process Values and Status Information

3.4.1 Diagnostics via Web Browser

e Open a web browser and enter the IP PLC IP address.
In this example, the PLC IP address is 10.126.105.30:

e ()| @ hitp://10126105.30

3.4.1.1 PLC & Network Diagnostics

e The M580 Standard Web page is displayed. This page Tag shows:

o PLCstatus.
o Version Info.
o Network configuration.

g M580 Standard Web

BMEPS582040

Home Diagnostics

Status Summary

CARD_ERR

2.01
1.0
2.01
1.0

[ 1o
CARD_ACT
B voo staTus B nework sTATUS DOWN LOAD
Service Status Version Info
&  DHCF Server Enabled Exec. Version
& FDRServer Enabled Web Server Version
@  Access Control Disabled Web Site Version
&  Scanner Status Working Properly CIP Version
@  NIP Status Disabled
FDR Usage 0.32%

Network Info.
CPU Summary ShMertonio

ihg BME P58 2040 IP Address 10.126.105.30
- RUN Subnet Address 255.255.252.0
- Gateway Address  10.126.104.1
Scan Time 3ms
MAC Address 0080 F4113BC3

Logged In Yes

. Host Mame BMEP582040
CPU Exec. Version 2.01
Unity Program Project
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3.4.1.2 1/0 Scanner

e (lick on the Tag “Diagnostics” and select the menu “I/0 Scanner”.
In this example, four devices have been scanned:
o The CRA module with IP address 10.126.105.32.
o The AHI0812 module with IP address 10.126.105.55.
o The AHI0812 module with IP address 10.126.105.56.
o The AHO0412 module with IP address 10.126.105.57.

am M580 Standard Web

BMEP582040

ome
10 Scanner
LI - Scanner Status Connection Statistics
Status Summary @ Overational Total Transmissions Sent 62890812
Number of Valid Connections 4
Performance
Port Statistics Scanne d Device Statuses
/0 Scanner } ]
Rl TR O U D | | | o v o o
Qos
S S | D | o &
Redundancy
Not Configured @u nnnnnn a Scanr\ed .Faun
g System » D “/ X
Alarm Viewe
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3.4.2 Animation Tables Monitoring

e Connect the PLC by clicking on the shortcut button:
(R YT % — | S(E DR

e Double-click on the animation table “SEQ2_Cards”:
53 Animation Tables

SE02_Cards

SE02_HART_UniversalCommands

3.4.2.1 Analog Input Data

e Expand for example the data structure “X80_AI_s2 for displaying all specific channel data for the

second configured HART analog input module:

Type

- @ #B0_AHI_s1 T_BME_AHI_0812_Cardl
- @ ¥80_AHI_s2 T_BME_AHI_0812_Card2
¥80_AHO_s3 T_BME_AHOD_0412
¥B0_AIN_=1
& MOD_HEALTH Module health
----- & MOD_FLT [1] BYTE Module faults
B ANACH_IN ARRAYID.7/1OF T_U_ANA_STD_CH_IN
& ANA_CH_INIO] T_U_ANA_STD_CH_IN
- ANA_CH_IN[1] T_U_ANA_STD_CH_IN
-4y FCT_TYFE 1 WORD Function type
@ CH_HEALTH 1 BOOL Channel health
& CH_WARNING 0 BOOL Channel waming
= @l ANA T_U_ANA_VALUE_IN
-y VALUE 2565 INT Analog input value
- FORCED_VALUE 0 INT Forced value
-4 FORCE_CMD 0 BOOL Force command
- FORCED_STATE 0 BOOL Forced state
-4 TRUE_VALUE 2565 INT Physical value
& MEASURE_STS 0 INT Measurement status word
ki CH_ALIGMNED 0 BOOL Aligned channel
- b LOWER_LIMIT 0 BOOL Measurement within lower tolerance zone
- ke UPPER_LIMIT 0 BOOL Measurement within upper tolerance zone
-l INT_OFFSET_ERROR 0 BOOL Intemal offset emor
ki INT_REF_ERROR 0 BOOL Intemal reference emor
k& POWER_SUP_ERROR |0 BOOL Power supply emor
- ke SPI_COM_ERROR 0 BOOL SF| communication emor
- @ ANA_CH_IN[Z] T_U_ANA_STD_CH_IN
- @ ANA_CH_IN[3] T_U_ANA_STD_CH_IN
[+ @ ANA_CH_IN[4] T_U_ANA_STD_CH_IN
- @ ANA_CH_IN[E] T_U_ANA_STD_CH_IN
[+ @ ANA_CH_IN[G] T_U_ANA_STD_CH_IN
- @@ ANA_CH_IN[7] T_U_ANA_STD_CH_IN
- @ X80_AD_s3 T _U_ANA_STD_OUT_4
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e Expand for example the data structure “X80_AHI_s2 for displaying all HART data per channel for
the second configured HART analog input module:

@ Freshness
@ Freshness_1 1 BOOL
- @ Inputs T_BME_AHI_0812_Card2_IN

- @ G_ModuleStatus 0 DWORD
- @ G_ChannelStatus 1640202_0202 DWORD
"® G_ChannelStatus? 1670000 0002 | oworo J 8 bytes status (1 byte per channel)
- @ P_Channel0_PV 468.7646 REAL
- @ P_Channel0_SV 9.869323E+007 | REAL
- @ P_Channel0_TV 9.869323E+007 | REAL
- @ P_Channel0_QV 9.869323E+007 | REAL
- @ P_Channel1_PV 25.58331 REAL
- @ P_Channel1_SV 26.32376 REAL .
"® P Chamnell TV 5% 56331 REAL HART data for Ch1 (iTEMP TMT82)
- @ P_Channel1_QV 25.58331 REAL
- @ P_Channel2_PV -0.0886573 REAL
- @ P_Channel2_SV 24.05051 REAL
- @ P_Channel2_TV 24.05051 REAL
- @ P_Channel2_QV 24.05051 REAL
- @ P_Channel3_PV 100.069 REAL
- @ P_Channel3_SV 23.87759 REAL
- @ P_Channel3_TV +NAN REAL
-4 P_Channel3_QV +NAN REAL
- @ P_Channel4_PV 99.81243 REAL
- @ P_Channeld_SV 0.1658593 REAL
- @ P_Channeld_TV -13.57978 REAL
- @ P_Channeld_QV 36.42754 REAL
-4 P_Channel5_PV +NAN REAL
-4 P_Channel5_SV +NAN REAL
- & P_Channel5_TV +NAN REAL
-4 P_Channel5_QV +NAN REAL
-4 P_Channel6_PV +NAN REAL
- @ P_Channel6_SV +NAN REAL
- @ P_Channel6_TV +NAN REAL
-4 P_Channel6_QV +NAN REAL
- @ P_Channel7_PV +NAN REAL
- @ P_Channel7_SV +NAN REAL
- @ P_Channel7_TV +NAN REAL
- P_Channel7_QV +NAN REAL

e Each channel has its own status. In this example, all enabled channels (ChO, Ch1, Ch2, Ch3 and
Ch4) have the status value “0x02", this means that the channel is connected to the HART device.
All disabled channels (Ch5, Ch6 and Ch7) have the status value “0x00".
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In this example, an AUMA actuator is connected on ChO of the analog output card. The target is to send a
4...20mA command to the AUMA actuator and to read back the feedback via the HART data.

e Expand for example the data structure “X80_AO_s3" for displaying all HART data per channel for
the configured HART analog output module:

MName

@ XB80_AHI_s1

Type
T_BME_AHI_0812_Card1

@ XB80_AHI_s2

T_BME_AHI_D812_Card2

T_BME_AHO_0412

T_U_ANA_STD_IN_8

& MOD_HEALTH

Module health

----- & MCOD_FLT 0 BYTE Module faults
= B ANA_CH_OUT ARRAY[D..3] OF T_U_ANA_STD _CH_...
- @ ANA_CH_OUTIO] T_U_ANA_STD_CH_OUT
----- & FCT_TYPE 1 WORD Function type
----- & CH_HEALTH 1 BOOL Channel health
- @ ANA T_U_ANA_WALUE_OUT

----- & VALUE 0 INT Analog output value
----- & FORCED_VALUE 0 INT Forced value
----- & FORCE_CMD 0 BOOL Force command
----- & FORCED_STATE i BOOL Forced state
----- & TRUE_VALUE 0 INT Physical value

ANA_CH_OUTI[1]

T_U_ANA_STD_CH_OUT

ANA_CH_OUT[2]

T_U_ANA_STD_CH_OUT

-
-
i ]

ANA_CH_OUT[3]

T_U_ANA_STD_CH_OUT

e (lick on the button “Modification” and enter a set point value in the field “FORCED_VALUE". This
set point value is of course depending on the defined scaling range. In this example, the set point
is 10% (Scaling Range is 0 to 100%):

Mame Walue Type - Comment
@ X80_AHI_s1 T_BME_AHI_0812_Card1
@ X80_AHI_s2 T_BME_AHI_0812_Card2
@ X80_AHO_s3 T_BME_AHO_D412
@ X80_AI1_s1 T_U_ANA_STD_IN_8
it @ X80_AIZ_s2 T_U_ANA_STD_IN_8
=@ XBO_AO_s3 T_U_ANA_STD_OUT_4
----- & MOD_HEALTH 1 BOOL Module health
----- & MOD_FLT 0 BYTE Module faults
=B ANA_CH_OUT ARRAYID..3]OF T_U_ANA_STD_CH_..
- ANA_CH_OUTID] T_U_ANA_STD_CH_OUT
----- & FCT_TYPE 1 WORD Function type
----- & CH_HEALTH 1 BOOL Channel health
- ANA T_U_ANA_VALUE_OUT
----- & VALUE 0 INT Analog output value
- ¢ FORCED WALUE 1000 INT Forced value
----- # FORCE_CMD 0 BOOL Force command
----- & FORCED_STATE 0 BOOL Forced state
----- & TRUE_VALUE 0 INT Physical value
- @ ANA_CH_OUT[1] T_U_ANA_STD_CH_OUT
- @ ANA_CH_OUT[Z] T_U_ANA_STD_CH_OUT
- @ ANA_CH_OUT[3] T_U_ANA_STD_CH_OUT
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Send the set point by setting the bit “FORCE_CMD" to TRUE:

Version 1.00.00

[ Modation ] Foce | | N
Mame Walue Type - Comment
@ ¥80_AHI_s1 T_BME_AHI_D812_Card1
@ ¥80_AHI_s2 T_BME_AHI_0812_Card2
@ X80 _AHO =3 T_BME_AHO_0412
@ X80 _Al_s1 T_U_ANA_STD_IN_8
@ X80 A2 s2 T_U_ANA_STD_IN_8
E @ X80 _AD s3 T_U_ANA_STD_OUT_4
""" & MOD_HEALTH 1 BOOL Module health
----- & MOD_FLT 0 BYTE Module faults
=B ANA_CH OUT ARRAY[D. 3] OF T_U_ANA_STD _CH_...
=@l ANA_CH_OUT[D] T_U_ANA_STD_CH_OUT
----- & FCT_TYPE 1 WORD Function type
""" & CH_HEALTH 1 BOOL Channel health
=l ANA T_U_ANA_VALUE_OUT
i WALUE 1000 INT Analog output value
""" & FORCED VALUE 1000 INT Forced value
- 4 FORCE_CMD 1 BOOL Force command
""" & FORCED_STATE 1 BOOL Forced state
----- & TRUE_VALUE 1000 INT Physical value
- @ ANA_CH_OUT[1] T_U_ANA_STD_CH_OUT
- @l ANA_CH_OUT[2] T_U_ANA_STD_CH_OUT
- @l ANA_CH_OUT[3] T_U_ANA_STD_CH_OUT

Expand for example the data structure “X80_AHO_s3" for displaying all specific channel data for
the configured HART analog output module on which is connected the AUMA actuator:

-

Type
T_BME_AHI_0812_Card1

T_BME_AHI_D812_Card2

- @ X80_AHO_s3 T_EME_AHO_0412
----- & Freshness 1 BOOL Global Freshness
-4 Freshness_1 1 BOOL Freshness of Object
=@ Inputs T_BME_AHO_0412_IN Input Variables
----- & G_ModuleStatus 3 DWORD
""" ® G_ChannelStatus 1610505 0502 | DWORD 2 4 bytes status (1 byte per channel)
----- & P_Channell_PV 99 REAL
----- & P_Channell_SV 10.7 REAL
_____ ® b Charmall TV o S HART data for ChO (AUMA Actuator)
----- # P_Channell_QV (i) REAL
----- # P_Channell_FV +NAN REAL
----- # P _Channel1_SV +NAN REAL
----- # P_Channel1_TV +NAN REAL
----- & P_Channel1_QV +NAN REAL
----- # P _Channel2_FV +NAN REAL
----- # P _Channel2_SV +NAN REAL
----- # P_Channel2_TV +NAN REAL
----- & P_Channel2_QV +NAN REAL
----- # P _Channel3_FV +NAN REAL
----- # P _Channel3_SV +NAN REAL
----- # P_Channel3_TV +NAN REAL
----- & P_Channeld_QV +NAN REAL
[ @ Outputs T_BME_AHO_0412_0UT Output Variables
- @ XB0_AIT s T_U_ANA_STD_IN_8
- (@ X80_AI2 2 T_U_ANA_STD_IN_8
- @ XB0_AD_s3 T_U_ANA_STD_OUT 4
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e Each channel has its own status. In this example, all channels are enabled but only ChO is
connected (ChannelStatus=0x02), this means that the channel is connected to the HART device.
The other channels are enabled but no devices are connected (ChannelStatus=0x05).

In this example, the PV value “9.9" corresponds to the feedback value set point and the SV value
“10.7%"corresponds to the real position of the actuator.

3.4.3 Monitoring of HART Process Variables and Commands

Sending HART Commands from the logic can be successfully executed if no other online connections are
running in parallel on the same HART card, as via DTM in the DTM Browser or in FieldCare.

3.4.3.1 HART CMD 0: Read unique Identifier

e Function block HART CMDO in online mode:
The start bit “startCMDO_CerabarM” must be triggered twice:

Name v Value Type v
@ enable_CMD 1 BOOL
@ statCMDO_CerabarM 1 BOOL
@ Module_ID1_CerabarM 2726760972 DWORD
s = @& Module_ID2_CerabarM 37 DWORD
""""""""""""""""""""""""""""" @ Device_ID1_CerabarM 2434371042 DWORD
X 1 > ' 3 @& Device_ID2_CerabarM 239 DWORD
Com 0 module CerabarM i iy : =@ ExtendedStatus_CMDO_CerabarM Information_res00
. 1 - @ Edend_device_status Extend_device_...
enable CMD—I[EN Com_0_module_device enol— . N @ Maintenance_required 0 BOOL
0—Module_poling_add Module_ID_1 [—2726760972 @ Dovics Vatibie st (I BOaL
2—Device channel Module 1D 2 |—37 3 5 @ Critical_Power_Failure 0 BOOL
0—{|Device_poling_add Device_ID_1 |—2434371042 : @ HART revision_num 6 INT
3 Device_ID_2[—239 - . @ Software_revision 4 INT
10.0.3{10.126.105.55)UNC.CIP'—|ADDMX_String1 Extend_device_status [—extendedStatus_CMDO - Cerabari @ Hardware_revision 16 INT
starlEMDO0_CerabarM—com 0 en———  Com 0 en|— . . @ Device_ID 9298671 DWORD
d — — = o @ Minimum_preamable_num 5 INT
@ Conf_change_counter 1 DINT
@ Module_ID 1182757 DWORD
@ Read_success 1 BOOL
@ Read fail 0 BOOL

3.4.3.2 HART CMD 3: Read dynamic variables and loop current

e Function block HART CMD3 in online mode:
The start bit “startCMD3_CerabarM” is set to TRUE and must be set to FALSE manually:

Name v Value Type -
. - & enable_CMD 1 BOOL
ComiS Cermbari 1 BOOL
| 2
: * | Com_3_Read_variables_cu : PV_I 3.980576 REAL
"""" e “ENO ;S R : Pv_l:ap“m | "Bars’ STRING
: 3 Info_commandj—resultCMD3_Cerabari ® PV
= § _value -0.002427971 | REAL
2726760972—(Module_ID_1 Write_complete— # = T =
S oduk 0 2 : g’_ﬂ' mzaaslsa gg::f«;
2434371042—{Device 1D_1 YL o
239—Device_ID_2 @ TV_unit | "Bars STRING
: 2—Device_channe @ TV value | -0.0003711804 | REAL
'0.0.3{10.126.105.55}UNC..CIP'—|ADDMX_string @ QV_unit | 'Deg C' STRING
- StaftCMD3_CerabarM—Com3_enable—&com3_enablg— ® QV_value | 25.16937 REAL
; ) @ Read_success i BOOL
........................................ ® Read fai = BOOL
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3.4.3.3 HART CMD 8: Read dynamic variable classifications (from HART6)

Function block HART CMDS8 in online mode:

Version 1.00.00

The start bit “startCMD8_CerabarM” is set to TRUE and must be set to FALSE manually:

Name 52
& enable_CMD

Value
1

Type v
BOOL

h 1 BOOL
S RS B osutClDS Cerabart | [ infomation_resg]
om ea ariapie ass & PV_Class_num 65 INT
enable CMD—EN — — - ~ ENO}— : TClass | g
Infomation_resg f—resutCMD8_Cerabarl i . -
2726760972—Module_ID_1 § @® SV _Class ‘Perssure’ STRING
Module_ID_2 @® TV Class_num 65 INT
»»»»»»» 2434371042—|Device_ID_1 S @ TV Class Perssure’” | STRING
239—{Device_ID_2 @ QV_Class_num 64 INT
. 2 Devi@_chamel & QV_Cass ‘Temperature’ | STRING
0.0.3{10.126.105.55}UNC.CIP—{|ADDMX _string : Poad_success : oo
- startCMD8_Cerabarl Com8_enable——Com8_enablef— = —=
3.4.3.4 HART CMD 14: Read primary variable sensor information
e Function block HART CMD14 in online mode:
The start bit “startCMD14_CerabarM” is set to TRUE and must be set to FALSE manually:
: Com_ 14 CerabarM ' Name v Vele Tee v
............. 4] . © enable_CMD 1 BOOL
’ enable CMD—{EN Com_14_Transducer_Info enol— . e slanCeMDM__CercbarM [ | BOOL
- startCMD14_Cerabarli—[Com14_enable  Information_res14f—resutCMD14_CerabarM | || =@ f”'?mmtceﬁ_b:r al_num | 9209613 v '[';'I‘;‘";a‘w"-’es”
2726760972—Module_ID_1 - e = e
37—{|Module_ID_2 @ Spam_unit ‘Bars' STRING
2434371042—{|Device_ID_1 @ Upper limit |20 | REAL
239—{|Device_ID_2 @ Lower_limit -1.0 | REAL
3 2—|Device_channel @ Minimum_spam 0.001994018 | REAL
0.0.3{10.126.105.55}UNC CIP'—|ADDMX_string @ Read_success 1 | BOOL
) : = @ Read_fail 0 BOOL
3.4.3.5 HART CMD 15: Read primary variable output information
e Function block HART CMD15 in online mode:
The start bit “startCMD15_CerabarM” is set to TRUE and must be set to FALSE manually:
. Name v Value Type v
Com_15 CerabarM @ enable_CMD 1 BOOL
) 5 & statCMD15_CerabarM 1 BOOL
enable_CMD ENcom_1 5_Read_PV_URV_LR\E/NO | . =-@ :suﬁi[:‘mg(‘:g:barhd [ 5 g;:)n:tlon_resﬁ
Info_command15j—resutCMD15_Cerabari @ Alam LOW 0 BOOL
2726760972—Module_ID_1 Write_complete}— : @ Alam_HoldLastValue 0 BOOL
37—|Module_ID_2 @ Alarm_None 0 BOOL
2434371042—|Device_ID_1 @ Unit_code ‘Bars’ | STRING
e Device_ID_2 @ PV_UpperValue |20 REAL
. D, Device_channel @ PV_LowerValue 0.0 REAL
0.0.3{10.126.105.55}UNC.CIP'—{|ADDMX _string : ;\:‘-da;r; f-o ;ggt
— L ]
- startCMD15_Cerabar Com15_enable——Com15_enable ® PV Unit 7 [INT
: @® Read_success [1 BOOL
@ Read fail 0 BOOL
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4 Advanced Integration

The Advanced Integration consists in using Endress+Hauser deviceDTMs in Unity Pro DTM Browser.

4.1 Device DTMs Library

e Install the Endress+Hauser HART DTM Library V2.44.00.

e Open the Hardware Catalog by clicking on the menu “Tools->Hardware Catalog":
File Edit View Services |Tools Build PLC Debug Window

S=zE s “ By & ‘ v Project Browser Alt+1

te| s MM B ‘I(l v ’ ‘ Hardware Catalog Alt+2
DTM Browser : | I Types Library Brov-vser Alt+3

~ Operator Screen Library Alt+4
| &30 HostpC \

e (Click on the button “Update” to update the DTM catalog database:

[# Hardware Catalog
- All devices Device Vendor Date
) Device types ] BME AHI 0812 | Schneider Bectic | 1150 | 20160620
i Verxiors B BME AHO 0412 _ Schneider Bectic | 1150 | 20160620
- Groups Ly BNIE CXM 0100 () | Schneider Bectnc | 1.0.000.. | 2016-10-14
ti imlocola B BMEH582040 from EDS) Schneider Blectic | 210 |
B BMEHS040fomEDS) | "~ Schneider Betric | 210
BMEH586040 from EDS) Schneider Electric 210
i BMENOC0301 Communication Schneider Electric 26210 | 2016-11-04 |
BMENOC0301 ffrom EDS) Device Schneider Electric 1.1
BMENOC0301 Revision 2.2 from EDS) Device Schneider Electric 24
i BMENOC0301_2 Communication Schneider Blectric 26210 2016-11-04
1 BMENOC0311 Communication Schneider Electric 26210 | 2016-11-04
E BMENOCD311 {from EDS) Device Schneider Electric 1.1
E BMENOC0311 Revision 2.2 {from EDS) Device Schneider Blectric 24
i BMENOC0311 2 Communication Schneider Electric 26210 | 2016-11-04
I[P TrT\ EroBus ) RIOBUs ) CANopen ) PLCbus ),DTM catalog /

e Following Message Box is displayed. Click on the button “Yes":
Unity Pro XL =]

\., The DTM Catalog seems to be up of date.\Would you like to update it?
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e Endress+Hauser HART deviceDTMs are now installed:

Version 1.00.00

Hardware Catalog
(=) All devices Device Type Vendor Version Date

- Device types a BME AHI 0812 Gateway | Schneider Electric 1150 | 20160620
{g-~ Vendors 1 BME AHO 0412, Gateway | Scheider Electric | 1.1.50 | 20160620

- Groups oy Cerabar M / PMx 4x /V1.0...1.2 Device | Endress+Hauser 14.186... | 2016-05-11

£ Protocols ] Cerabar M 5x / PMx 5x / V1.00xx Device | Endress+Hauser 14.186... | 2016-05-11
CANopen U1} CersbarS/PMx7x/HART/FW22022/Dev.Rev.22 |  Device | Endress+Hauser | 14.186.. | 20160512

col 5] Cerabar S / PMx 7/ V02.10x¢ Device | EndresssHauser | 1.4.186.. | 2016-05-11

CDL_TCPIP {1 {TEMP/TMT82/HART / FW 1.002z / Dev.Rev. 1 Device | EndresssHauser | 1.4.186.. | 20160511

CIP (EtherNet/IF) "7 (TEMP/TMT82/HART /FW 1.01.22 / Dev.Rev 2 Device | Endress+Hauser | 16.0.39 | 20150526
HART bif  Liquiine M/CM44x / FW 1.0222 / Dev.Rev. 1 _ Device | EndresssHauser | 14.186.. | 20160511 |

Modbus over TCP (7 Micropilot / FMRSx / HART / FW 1.00.22 / Dev.Rev. 1 Device | Endress+Hauser | 1.9.0.79 | 2016-11-14

Profibus DPV1 7 Micropiot / FMRSc/ HART /FW 10122/ DevRev.2 |  Device | Endress+Hauser | 1.9.0.802 | 2016-11-14

("7 Micropilot / FMRSx / HART / FW 1.02.zz / Dev.Rev. 3 Device | Endress+Hauser 1.9.0.806 | 2016-11-25

iy Promag / 10 /V1.01.00 Device | Endress+Hauser 14.186.. | 2016-05-11

T Promag / 10 /V1.02.00 Device ‘ Endress+Hauser 14.86... | 20160511

iy Promag / 10 / V1.03.00 Device | Endress+Hauser 14.186... | 2016-05-11

iy Promag / 50 / HART / FW 2.04.zz / Dev.Rev. 9 Device | Endress+Hauser 14.186.. | 2016-05-11

oy Promag / 50 / V2.03x0¢ | Device ‘ Endress+Hauser 14.186... | 20160511

"7 Promag 400 / 5x4C / HART / FW 1.05.2z / Dev.Rev. 6 Device | Endress+Hauser 1.3.0.132 | 2014-05-20

"7 Promag 400 / 5x4Cxx / HART / FW 1.04.zz / Dev.Rev. 5 Device | Endress+Hauser 2013-06-13

oy Prosonic M / FMU 4x / V2.00 Device ‘ Endress+Hauser .| 20160512

oy Prosonic M / FMU 4x / V4 xx Device | Endress+Hauser 2016-05-12

gy Prosonic S / FMU 90 / V2.01x Device | Endress+Hauser 2016-05-12

oy Prosonic S / FMU Sx / V01.000¢ Device ‘ Endress+Hauser 2016-05-11

oy Watemilot 2 / FMX 21 / V1.00x¢ Device | Endress+Hauser 2016-05-12

e Allimported device DTMs are reasonably assigned to predefined folders :
o Device types = Devices
Vendors - Endress+Hauser

O O O O O O O

4.2 Field Device DTM

Groups =2 DTM specific

Groups = Electromechanical Analyser
Groups = Flow

Groups = Level

Groups = Pressure

Groups = Temperature

Protocols 2> HART

A new device can be added manually or by using the function “Fieldbus discovery”.

4.2.1 New Field Device added Manually

e Inthe DTM Browser, right-click on the DTM “BME_AHI_0812_Card1” and select the menu

“Add...":
DTM Browser

3 HostPC

9@ Remote Bus
%@ Distributed Bus

=-§® < 10.126.105.30 > BMEP58_ECPU_EXT

i fl < EtherNet IP: 10,126, 105.55 > BME_AHI_0812_( o
pen

§ <EtherNetIP:10.126.105.56 > BME_AHI_0812_C

Delete

. «EtherNetIP:10.126.105.57 > BME_AHO_0412 _

Del
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e Select the DTM “Promag / 10 / V1.03.00" for this example and click on the button “AddDTM":

Add (23]

Device Type Vendor Version Date ~
(L} iTEMP /TMT82/HART /FW 1... | Device | Endress+Hauser | 1.4.186.501 | 2016-..
ZF iTEMP / TMT82/HART/FW 1... | Device | Endress+Hauser | 1.6.0.396 | 2015-..
¥ Liquiine M /CM44x / FW 1.022z... | Device | Endress+Hauser | 1.4.186.501 | 2016-...
{2 Micropilot / FMR5x / HART /FW... | Device | Endress+Hauser 19.0796 | 2016-.. [ |

L2 Micropilot / FMR5x / HART /FW... | Device | Endress+Hauser 1.9.0.802 | 2016-...
¥ Micropilot / FMRSx / HART /FW... | Device | Endress+Hauser 19.0.806 | 2016-...
fEH] Promag /10 /V1.01.00 Device | Endress+Hauser | 1.4.186.501 | 2016-...
fEH] Promag / 10 / V1.02.00 Device | Endress+Hauser | 1.4.186.501 | 2016-...

i Promag / 10/ V1.03.00 Device Endress+Hauser = 1.4.186.501 = 2016-...

(L} Promag /50/HART/FW 2.04z...| Device | Endress+Hauser | 1.4.186.501 | 2016-..
[EH] Promag / 50 / V2.03xx | Device | Endress+Hauser | 1.4.186.501 | 2016-.. |=
(2 Promag 400 / 5x4C / HART /F... Device | Endress+Hauser 1.3.0132 | 2014-...
LZF Promag 400 / 5x4Cxx /HART /F... | Device | Endress+Hauser 10032 | 2013-..

Prosonic M / FMU 4x / V2.00 Device | Endress+Hauser | 1.4.186.501 | 2016-...
Prosonic M / FMU 4x / V4 Device | Endress+Hauser | 1.4.186.501 | 2016-...
LF  Prosonic S / FMU 80 / V2.01xx Device | Endress+Hauser | 1.4.186.501 | 2016-...

i Prosonic S/FMU S« /V01.00xc | Device | Endress+Hauser | 1.4.186501 | 2016-.
i} Wateiot 2c/ FMX21/V1.00xx | Device | Endress+Hauser | 14.186.501 | 2016-.. |

E|E

e Select the channel on which is connected the device, “HART _ChannelQ” for this example and click
on the button “OK":

Select channel (==

Charinel Pratocol

HART_Channell HART

H&RT_Channel2 HaRT

HART_Channel3 HART

H&RT_Channeld HaRT

HART_Channeld HART

HART_Channels HaRT

HART_Channel? HART

] 11 ] »

I Ok, I [ Cancel ]

e Confirm by clicking on the button “Yes":

Modification Authorization

J_?& Do you confirm the modification 7

I Yes I [ Mo
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e Default DTM name is displayed. Change it if needed and click on the button “OK".
In this example the project DTM name is the default one:

Properties of device @

Generel | Device information | DTM information | Protocol information |

DTM name management

MName : Promag 10 V1 03 00|

L_ok |[ cance |[ Hep

e The deviceDTM is successfully inserted in the DTM Browser:
DTM Browser
{33 HostPC

=-§8 < 10.126.105.30 > BMEPS8_ECPU_EXT
-W@ Remote Bus

=-%@ Distributed Bus
=-{q, < EtherNet IP: 10.126.105.55 > BME_AHI_0812_Card1
BRI < i7_Charnelo:0 > Promag_10_V1_03_00)

.[§ <EtherNetIP:10.126.105.56 > BME_AHI_0812_Card2

,,,,,, T <EtherNet IP:10.126. 105.57 > BME_AHO_0412

4.2.2 New Field Device added with the FieldBus Scanner

e Right-click on the DTM “BME_AHI_0812_Card1" and select the option “Connect”:

DTM Browser

{3y HostPC
=-§® < 10.126.105.30 > BMEPS58_ECPU_EXT

.9@ Remote Bus

=45 Distributed Bus
8% W] < EtherNet IP: 10.126.105.55 > BME_AHI_0812_Cqade
q < EtherNet IP:10.126.105.56 > BME_AHI_08 12_Ci Open
“.[§ <EtherNetIP:10.126.105.57 > BME_AHO_0412 Add..

Delete Del

Field bus disCover
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e Symbol indicates that the deviceDTM is successfully connected:
DTM Browser

{33 Host PC

=-gx I8 < 10.126.105.30 > BMEP58_ECPU_EXT
3’@ Remote Bus
=% Distributed Bus

2 /] < EtherNet 1P:10.126.105.55 > BME_AHI_0812_Card1

§ <EtherNet IP:10.126.105.56 > BME_AHI_0812_Card2

~~~~~ i < EtherNet IP: 10. 126. 105.57 > BME_AHO_0412

e Right-click on the deviceDTM and select the menu “Field bus discovery”:

DTM Browser

{3y HostPC
=< I8 < 10.126.105.30 > BMEP58_ECPU_EXT
-3 Remote Bus
=-%% Distributed Bus
>,
1 < EtherNet IP: 10.126.105.56 > BME_AHI_0812_Card2 Open
“.[§ <EtherNetIP:10.126.105.57 > BME_AHO_0412

Add...
Delete Del

Field bus discovery

e Select the channel which has to be scanned and click on the button "OK".

Channel O is selected in this example:
.FIEH-I:I.ISJISCMI}I' @

BME_AHI_0912_Cardt

Channel Protocol

HART_Channeld

HART_Channel! HART

HART_Channel2 HaRT

HART_Channel3 HART

HART_Channeld HART

HART_Chantel5 HART

HART_Chantelg HART

HART_Chanmel7 HART

< M b

Select communication channels for scanning

I QK I [ Cancel ]

All channels cannot be selected for scanning all devices connected on the card.

SD01937S5/04/EN/01.17 71/104



Sdé"eﬁicdtﬁf Endress+Hauser (21

Integration Tutorial SE02 Version 1.00.00

People for Process Automation

e Following window appears. The scanner founds the Promag10 and displays the matched DTMs:
Field bus discovery @

BME_AHI_0812_Cardl

Scanned Devices

Mame Channel Address Typeld Wendor Version  Serial
LI FROMAGTD HART_Channell 0

Matched DTz

Mame b atch Type  Mendor “Wergion Date

@ Promag /10 /%1.01.00 Uncetain device EndiesstHauser  1.4186501 20160511
© Promag /10 /%1.02.00 Uncertain device Endiess+Hauser 1.4.186501 2016-05-11
© Promag /10 /%1.0300 Uncertain device Endiess+Hauzer 1.4186501 2016-05-11

@ @ =

Selected DTMs

Mame Channel Address Match Type “endor Version Date

Select the DTz to be added in the project

I ag I [ Cancel ] [ Help

e The correct deviceDTM revision must be selected manually.
In this example, the deviceDTM “Promag / 10 /V1.03.00" is selected. Click on the shortcut button
“Add the matched DTM":

Field bus discovery @

BME_AHI_D812_Cardl

Scanned Devices

Mame Channel Addregz Typeld Vendor Wersion  Serial
@ PROMAG1T0 HART_Channeld 0 E3 it 1 4384847
tatched DT Ms
Mame tatch Type  “endar ‘Wersion Date
© Promag /10 /%1.01.00 Uncertain  device Endress+Hauzer 14186501 2016-05-11
% Promag / 10/ Uncertain  device Endress+Hauser
I 0 Uncertain  device

Selected DTMs Add the matched DTM

Mame Channel Address Match Type Vendor Wersion Date
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e (lick on the button “OK” to close the window:

Field bus discovery @
BME_#HI_0812_Card1

Scanned Devices

Mame Channel Addess Typeld Wendor Wersion  Serial

@ PROMAG10 HART_Channeld 0O B3 ilif: 1 4384347
Matched D=

Mame I atch Tppe  Wendor Vergion Date

Promag /10 /%1.01.00 Uncertain  device Endress+#Hauser 14186501 2016-0511
Promag /10 /%1.02.00 Uncertain  device Endress+#Hauser 14186501 2016-0511
@ Promag /10 /%1.03.00 Uncertan device Endress+Hauser 14186501 2016-05-11

& ® =
Selected DTz
Mame Channel Address  Match Type  Wendor Version
@ Promag /10 /%1.03.00 HART_Channeld 0 Uncertain - device Endress+Hauser  1.4.186.501
Al m +
Select the DTz to be added in the praject
I ok I [ Cancel ] [ Help

e The deviceDTM is successfully inserted in the DTM Browser:

DTM Browser

{33 HostPC
B- [@ < 10,126.105.30 > BMEPS58_ECPU_EXT
E@g Remote Bus
=% Distributed Bus
B .L < EtherNet IP: 10,126, 105.55 > BME_AHI_0812_Card1
i
- .:l < EtherNet IP: 10,126, 105.56 > BME_AHI_0812_Card2
1 < EtherNet IP: 10,126, 105.57 > BME_AHO_0412

4.3 Data Execution Prevention Option

e Errors may occur by trying to connect some Endress+Hauser deviceDTMs in Unity Pro 11.1 Frame:
DDCHEH_H_016Ctrl =

“ P  Error 2147417848 : Automation error
\ /" The object invoked has disconnected from its clients.
in DDCHEH_H_016Ctrl

Please report this Error!

The workaround to avoid this issue consists in disabling the Windows Data Execution Prevention
(DEP) option on the engineering station, on which is installed Unity Pro.
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Steps to proceed:

e Open the MS DOS Command Prompt, write the command “bcdedit” and click on "Enter”:
E® Administrator: Command Prompt |E|@@

Microsoft Windows [Uersion 6.1.76811]

Copyright <{c?> 2089 Hicrosoft Corporation. All rights reserved.

C:wUzersstestadmin>becdedit

m

e This displays the Windows Boot Manager and Loader settings:
BN Administrator: Command Prempt E“E@

Microsoft Windows [Version 6.1.76811]
Copyright <(c>» 2807 Microsoft Gorporation. All rights reserved.

C:“Usersstestadminbcdedit
Windows Boot Manager

{hootmgr¥
partition="Device“HarddizskUolumel

description Windows Boot Manager

locale en—U§

inherit {globhalsettings’

def ault {current?
{01448772-6baad-11ed-8lde—a3fchbh245h@>
{current

toolsdisplayorder <{memdiagr

timeout 1)

llindows Boot Loader

{currentl

partition=0C:
“Windowsssystem32hwinload.exe

Windows 7

en—US

‘hootloadersettings?
{01448774-6aa4-11ed-81lde—a3dfchbh245hA>
Yes

partition=C:

“Windows
{A144A772-6aad-11eB-8ide—a3dfchbh245ha>
Optin

e (Check the parameter “nx".
If its state is “OptIn”, write following command and click on “Enter":

C:\Usersstestadminl bocdedit/set {current? nx AlwaysOff

This changes the state to “AlwaysOff":

C:~\Usersstestadmin>becdedit/set {current? nx AlwaysOff
The operation completed successfully.

C:xUsersstestadminl

e Reboot the Engineering station.
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4.4 HART Analog Input Module Online Connection

e Before connecting the HART module comDTM and deviceDTMs, make sure that all HART function

blocks are deactivated in the program. Please refer to chapter 3.2.5.1.
Com_0_module_Cerabari/l
Com_0_module_device

1

enable_ CMD—EN e = ENO}— -
Module_polling_add Module_ID_1§—2726760972

2—{|Device_channel Module_ID_2 }|—37 5
Device_polling_add Device_ID_1 |—2434371042

: Device_ID_2—239 -
'0:0.3{10.126.105.55}UNC.CIP'—|ADDMX_String1 Extend_device_status —extendedStatus CMDO_ CerabarM
startCMDO_CerabarM—Com_0_en €om_0_en |—

e Right-click on the DTM “BME_AHI_0812" and select the menu “Open™:
DTM Browser

@ Host PC
=5 ¢ (E < 10.126.105.30 > BMEP58_ECPU_EXT
9@ Remote Bus
D 9@ Distributed Bus

|_J $ ], < EtherNet IP:10.126.105.55 > BME_AHI_0812_{ Cardl

{1, < HART_Channel0:0 > Promag_10_V1_03_00
1 <EtherNet IP:10.126. 105.56 > BME_AHI_0812_Card2
..l <EtherNetIP:10.126.105.57 > BME_AHO_0412 Add...
Delete Del

Field bus discovery

e Select the menu “Address Table". This menu displays the devices whose deviceDTM is configured
in the DTM Browser. If needed, click on the button “Rescan” to refresh.

In this example, the “Matched State” is equal. That means the device ID and vendor ID in the
project match the online values of the device:

Module Overview Channel | Matched State Device Name Version Vendor Date
—
General Information — PROMAG_1 1.4.186.501 Endress+Hauser 2016-05-11
Host Communication Status
Instrument Status
Multiplexcer Status

; Process Data
H-  Configuration
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e Select the menu “Instrument Status”. This menu displays all connected devices of the card as well
as the HART Data if these one are enabled (See Chapter 3.1.5.1) and if the Multiplexer Scanning
option is enabled:

Module Overview

Zommunicatior

Addkane Tt Channel Manufacturer Device Type ID Unique ID Communication Status Device Status Tries Faiures e Scan
oo tioasan Endress & Hauser | PROMAGTD Corfiguration Changed 0 Appeared
Host Communication Status
— Endress & Hauser | PROMAGSD 4C1038 Normal Configuration Changed | 1283 0 Appeared
Multiplexer Status = 2 17 25 / B8DE2EF Normal Corfiguration Changed | 1351 1] Appeared
Process Data = 3 Endress & Hsuser | FMUSx / 012FC4 Normal <DOMuttiple Emors 1332 0 Appeared
Eofofohon s i 156 7 FOFADS Normal Corfiguration Changed | 1324 [] Appeared
< /[/ m 3
Channel 0 Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6
Loop Cument ~ 4.0000 mA 3.9812mA 125876 mA
— pv 0.0000 L/min 25008 -0.0023 bar 196328 % 146.9000 mV
= Ssv 0.0000 liter 212235293 -0.0023 bar 8.0956m 146 5000 mV
= v 0.0000 not used 0.0000 not used -0.0003 bar 245763 degC 238900deg C
— Qv 0.0000 not used 0.0000 not used 24 6678 bar 196329deq C 44276 deg C

rConnected | | ([ Dataset | §F[ ||

e Select the menu “Instrument Status”. This menu allows the user to configure the HART PORT
Parameters. In this example, the option “Scanning” is enabled:

e Module Overview HART PORT Parameters Status
Address Table
Conoal W samation Scan Command [Read(urrent(nm), PV, v] o Device Malfunction
Host Communication Status 2
Instrument Status Scanning [0" '] ] Configuration Changed
Muttiplexer Status e
Process Data gommumcatlon Retry 0 @ Cold Start
ount
Configuration
Busy Retry Count ° @  More Status Available
Gender [Primarv X ]
Search Algorithm [Pol Address 0 Only v]
Max Instruments 3 B
Connected
Instrument on 5
Instruments List
Perform following command after apply:
Store data to device
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4.5 DeviceDTM Online Connection

e Right-click on the deviceDTM “Promag_10_V1 03_00" and select the menu “Connect”:
'DTM Browser

{33 HostPC
=xgx £8 < 10.126.105.30 > BMEP58_ECPU_EXT

: Remote Bus

=k 9@ Distributed Bus

g = A, < EtherNet IP:10.126.105.55 > BME_AHI_0812_Card1

] < HART_Channel0:0 > Promag_10_V1_03_00| )
A <EtherNet IP:10.126. 105.56 > BME_AHI_0812_¢ Open
J <EtherNetIP:10.126.105.57 > BME_AHO_0412 |

Delete Del

e The DeviceDTM “Promag_10_V1_03_00" is now connected:
DTM Browser
@ Host PC

B2- g @ < 10.126.105.30 > BMEP58_ECPU_EXT
5’@ Remote Bus
=k 5’@ Distributed Bus
E) -@; L < EtherNet IP:10.126.105.55 > BME_AHI_0812_Card1
G 1] < HART_Channel0:0 > Promag_10_V1_03_00
l < EtherNet IP:10.126.105.56 > BME_AHI_0812_Card2
Tl < EtherNet IP:10.126.105.57 > BME_AHO_0412

e Double-click on the deviceDTM “Promag_10 V1 _03_00"
The Online connection is established. Device parameters can be accessed:

DeviceType: Promag /10 /V1.03.00 Softwarerev: 1 VOLUME FLOW: 0.000 1/m
Model: PROMAGLO TAGNAME: PROMAGL0  ACTUAL CURRENT: 4.00 mA EI’
Device status: @ System OK Endress+Hauser
abel TAG NAME: |PROMAG10
B BB GROUP SELECT
1 SYSTEM UNITS TAG DESCRIPTION: [ ---------------- s
L& OPERATION
1 USER INTERFACE Gtk fo s
B8 TOTALIZER WRITEPROTECT: | OFF 5
& CURRENT OUTPUT
T PULSE/STAT.OUT. MANUFACT ID: | ENDRESS+ HAUSER
= §& COMMUNICATION
B TAG NAME DEVICE I0: 145 thex)
[ TAG DESCRIPTION
& Poll addr
WRITE PROTECT
[ MANUFACTID
B oevicEID

& PROCESSPARAMETER
L& SYSTEM PARAMETER
EE SENSOR DATA
& SUPERVISION
B SIMULAT. SYSTEM
E& SENSOR VERSION
& AMP. VERSION
% Device Data

< | I 3

Online | 4} | W& 42 5 Sy COMMUNICATION |
|@|Ennne:tad ._I_Ié ?
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5 Specific Integration

This chapter explains how to handle device specific HART commands over Ethernet IP from the control
strategy.

To evaluate and document the workflow, we have implemented this by example for reading and resetting
the totalizer of a Promag50 device. Further device specific HART Commands may be implemented based
on this concept.

The Promag50 is connected to the HART analog input card AHIO812 Channel 1 of the X80 Remote IO
Station.

5.1 Principle
Sending HART Commands over Ethernet IP is possible by using the function block “DATA_EXCH".

Two Device Specific function blocks for the Promag50 have been developed by using the “DATA_EXCH"
function block in combination with the Universal HART CMDO function block “Com_0_module_device” of
the library “ex80_hart_generic_dfb.xdb":

The function block “readTotalizerl _Promag50” is used to read the Totalizer1 value.

The function block “resetTotalizerl Promag50 is used to reset the Totalizerl value.

5.1.1 General Workflow

The sequence for sending/receiving Device Specific HART Commands over Ethernet IP has four main steps
in our example:

Step 1: Get module and device ID
o Command 0O is sent on the HART module’s channel on which the device is connected in
order to get the module ID and the device ID.

Step 2: Request telegram configuration
o Request telegram of the “DATA_EXCH" function block is prepared (see chapter 5.1.2).

Step 3: Function block “DATA_EXCH" enabling
o The function block “DATA_EXCH" can be enabled.

Step 4: Response telegram decoding
o Received data can be decoded (see chapter 5.1.3).
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The request telegram of the function block “DATA_EXCH" sent from the M580 PLC to the HART device is
composed of one Ethernet IP part and two HART parts, one specific for communicating with the HART
Module (via Command 155) and another one specific for communicating with the HART device (via
Command 174/Commandl175).

Request Telegram

Part 1
Header Ethernet IP

Part 2
HART Command to HART Module

Part 3
HART Command to HART Device

Following device specific data need to be implemented in the Request Telegram of the function block

"DATA_EXCH" (Part3):

e Specific HART Data for Command 174

Read Totalizer 1:
Request data

(3 bytes): 0x07 0x6E 0x01

e Specific HART Data for Command 175

Reset Totalizer 1:
Request data

(5 bytes):

0x07 0Oxo6B 0x01 OxFB 0x01
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5.1.2.1 Complete Request Telegram for Device Specific Command 174

The following table displays the 40 bytes request telegram for the device specific Command 174 in order
to read the value of Totalizerl. This telegram is specific for the used Module and device in our example.

Request Frame Offset | Value | Comment
Byte 0 0x4B | Explicit Message Service
Byte 1 0x03 | Request path size
Byte 2 0x21
Partl Byte 3 0x00
Header Ethernet IP Byte 4 0x10 Request path
Byte 5 0x04
Byte 6 Ox24
Byte 7 0x01
Byte 8 OxFF
Byte 9 OxFF
Byte 10 | OxFF | Preambles
Byte 11 OxFF
Byte 12 OxFF
Byte 13 | 0x82 | Delimiter
Part2
HART Command Byte 14 | OxA2
to HART Modulelin Byte 15 | 0x8/
Byte 16 | 0x12 | ModuleID
Byte 17 | 0x0C
Byte 18 | 0x25
Byte 19 | Ox9B | Command 155
Byte 20 | Ox12 | Data length (from Byte 21 to 38)
Byte 21 | 0x01 | HART Channel Number
Byte 22 | OxFF
Byte 23 | OxFF
Byte 24 | OxFF | Preambles
Byte 25 | OxFF
Byte 26 | OxFF
Byte 27 | 0x82 | Delimiter
Byte 28 | 0x91
Part3 Byte 29 | 0Ox41
HART Command Byte 30 | O0x4C | Device ID
to Device Byte 31 | 0x10
Byte 32 | 0x38
Byte 33 | OxAE | Device Specific Command 174
Byte 34 | 0x03 | Device Specific data length (from Byte 35 to 37)
Byte 35 | 0x07
Byte 36 | Ox6E | Device Specific request data
Byte 37 | 0x01
Byte 38 | OxF3 | Checksum Command 174 (from Byte 27 to 37)
Byte 39 | OxEB | Checksum Command 155 (from Byte 13 to 38)
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5.1.2.2 Complete Request Telegram for Device Specific Command 175

The following table displays the 42 bytes request telegram for the device specific Command 175 in order
to reset the value of Totalizerl. This telegram is specific for the used Module and device in our example.

Request Frame Offset | Value | Comment
Byte 0 0x4B | Explicit Message Service
Byte 1 0x03 | Request path size
Byte 2 0x21
Partl Byte 3 0x00
Header Ethernet IP Byte 4 0x10 Request path
Byte 5 0x04
Byte 6 Ox24
Byte 7 0x01
Byte 8 OxFF
Byte 9 OxFF
Byte 10 | OxFF | Preambles
Byte 11 OxFF
Byte 12 OxFF
Byte 13 | 0x82 | Delimiter
Part2
HART Command Byte 14 | OxA2
to HART Module Byte 15 | 0x8/
Byte 16 | 0x12 | ModuleID
Byte 17 | 0x0C
Byte 18 | 0x25
Byte 19 | Ox9B | Command 155
Byte 20 | Ox12 | Data length (from Byte 21 to 38)
Byte 21 | 0x01 | HART Channel Number
Byte 22 | OxFF
Byte 23 | OxFF
Byte 24 | OxFF | Preambles
Byte 25 | OxFF
Byte 26 | OxFF
Byte 27 | 0x82 | Delimiter
Byte 28 | 0x91
Byte 29 | 0x51
Part3 Byte 30 | OxA2 | DeviceID
HART Command Byte 31 | Ox2F
to Device Byte 32 | 0Ox74
Byte 33 | OxAF | Device Specific Command 175
Byte 34 | 0x05 | Device Specific data length (from Byte 35 to 37)
Byte 35 | 0x07
Byte 36 | Ox6B
Byte 37 | Ox01 | Device Specific request data
Byte 38 | OxFB
Byte 39 | 0x01
Byte 40 | 0x86 | Checksum Command 175 (from Byte 27 to 39)
Byte 42 | OxEC | Checksum Command 155 (from Byte 27 to 40)
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5.1.3 Response Telegram

The response telegram of the function block “DATA_EXCH" received from the HART device on the M580
PLC is composed of one Ethernet IP part and two HART parts, one specific for with the HART Module (via
Command 155) and another one specific for the HART device (via Command 174/Command175).

Response Telegram

Part 1 Part 2 Part 3
Header Ethernet IP HART Command to HART Module | HART Command to HART Device

Following device specific data are received in the Response Telegram of the function block “DATA_EXCH"
(Part3):

e Specific HART Data for Command 174

Read Totalizer 1:
Response data (8 bytes): 0x07 0x6E 0x01 OxFB + 4 bytes data

e Specific HART Data for Command 175

Reset Totalizer 1:
Response data (5 Bytes): 0x07 0x6B 0x01 OxFB 0x01
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5.1.3.1 Complete Response Telegram for Device Specific Command 174

The following table displays a 40 bytes response telegram for the device specific Command 174. This
telegram is specific for the used Module and device in our example.

Request Frame Offset | Value | Comment
Byte O 0xCB
Partl Byte 1 0x00 | Explicit Message Service
Header Ethernet IP Byte 2 0x00
Byte 3 0x00
Byte 4 OxFF
Byte 5 OxFF
Byte 6 OxFF | Preambles
Byte 7 OxFF
Byte 8 OxFF
Byte 9 0x86 | Delimiter
Byte 10 | OxA2
Part2
HART Command Byte11 | 0x8/
to HART Module Byte 12 | Ox12 | ModuleID
Byte 13 | 0x0C
Byte 14 | O0x25
Byte 15 | O0x9B | Command 155
Byte 16 | O0x16 | Data length (from Byte 17 to 38)
Byte 17 | 0x00 | Communication Status (HART Specification 99)
Byte 18 | O0x50 | Device Status (HART Specification 99)
Byte 19 | 0x01 | HART Channel Number
Byte 20 | O0x86 | Delimiter
Byte 21 | 0x91
Byte 22 | 0Ox4l
Byte 23 Ox4C | DeviceID
Byte 24 | 0x10
Byte 25 | 0x38
Byte 26 | OxAE | Device Specific Command 174
Byte 27 | Ox0A | Device Specific data length(from Byte 28 to 37)
Part3 Byte 28 | 0x00 | Communication Status (HART Specification 99)
HART Command Byte 29 | O0x40 | Device Status (HART Specification 99)
to Device Byte 30 | 0x07
gﬁz g; 8)):85 HART Specific Response
Byte 33 | OxFB
Byte 34 | Ox4l
gz: 22 8);25 Totalizer 1 value
Byte 37 | OxF4
Byte 38 | Ox2E | Checksum Command 174 (from Byte 27 to 37)
Byte 39 | 0x63 | Checksum Command 155 (from Byte 13 to 38)
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5.1.3.2 Complete Response Telegram for Device Specific Command 175

The following table displays the 37 bytes response telegram for the device specific Command 175. This

telegram is specific for the used Module and device in our example.

Request Frame Offset | Value | Comment
Byte O 0xCB
Partl Byte 1 0x00 | Explicit Message Service
Header Ethernet IP Byte 2 0x00
Byte 3 0x00
Byte 4 OxFF
Byte 5 OxFF
Byte 6 OxFF | Preambles
Byte 7 OxFF
Byte 8 OxFF
Byte 9 0x86 | Delimiter
Byte 10 | OxA2
Part2
HART Command Byte 11 | 0x87
to HART Module Byte 12 | 0x12 | ModuleID
Byte 13 | 0x0C
Byte 14 | O0x25
Byte 15 | O0x9B | Command 155
Byte 16 | 0x13 | Data length (from Byte 17 to 35)
Byte 17 | 0x00 | Communication Status (HART Specification 99)
Byte 18 | O0x50 | Device Status (HART Specification 99)
Byte 19 | 0x01 | HART Channel Number
Byte 20 | O0x86 | Delimiter
Byte 21 | 0x91
Byte 22 | Ox41
Byte 23 Ox4C | DeviceID
Byte 24 | 0x10
Byte 25 | 0x38
Part3 Byte 26 | OxAF | Device Specific Command 175
HART Command Byte 27 | 0x07 | Device Specific data length(from Byte 28 to 34)
to Device Byte 28 | 0x00 | Communication Status (HART Specification 99)
Byte 29 | O0x40 | Device Status (HART Specification 99)
Byte 30 | 0x07
Byte 31 | Ox6B
Byte 32 | Ox01 | HART Specific Response
Byte 33 | OxFB
Byte 34 | 0x01
Byte 35 | 0x4D | Checksum Command 175 (from Byte 20 to 34)
Byte 36 | Ox41 | Checksum Command 155 (from Byte 9 to 35)
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5.2 Function Block “readTotalizerl_Promag50”

e The function block has been created in the “Derived FB Types” library and is composed of 5

sections:
Project Browser
'Ea Structural view

® E'b [C):"ﬁge:r;t;::T readTotalizer1_Promags0_0
8 rive ypes 1
{3 Derived FB Types ; readTotaizer! _Promags0 :
(- Com_0_module_device —EN ENO|—
% Com_14 Transducer_Info —modulePolingAddress valueTotaizer1 |—
{ Com_15_Read_PV_URV_LRV —ijmodulelP
{ Com_35_Set_PV_URV_LRV : errorElP —
{r Com_3_Read_variables_current —devic ePolingAddress statusEIP [—
-k Com_42_reset_device —deviceChannel :

g Com_8_Read_Variable_Class , moduleStatusByte1 |—

o

il

il

Dynamic_Variable_Classification . moduleStatusByte2 |—
Engineering_Unit_Code . R
€X80_HART_General . deviceStatusByte1 [—
i ozerl_Promagso - deviceStatusByte2 [—
=1 ections : .
: Sormmanco startCommand—————startCommand [—
requestFrame _| .
dataExchange
receivedDataConversion
statusHandling
{k resetTotalizer1_Promag50

BEE

e Section “command0”
This part is handling the HART command O function block:
o The first part is configuring the Command 0O input “ADDMX_String1”.
o The second part is handling the Command 0 input “Com_0_en" in order to execute the
function block only one time.
o The third part is the Command 0 function block configuration.

Command 0 Input "ADDMX_String 1" infialization |

1 2
CONCAT_STR . h CONCAT_STR
'0.0.3{'—IN1 OUT|—Temp_str1 Temp_stri—IN1 OUT[—Temp_str2
modulelP—{IN2 ¢ "JUNC.CIP'—IN2

3

1

EQ
modulelD1—INT  OUT
0—{IN2

Command 0 Function block

4 . § 1 Com_0_module_device 1

4 8|

g EQ X ki 7 7 % 5 d Com_0_module_device

TEEEEY FT YR, g i EEEE22EEDE D 2 BTG —EN ENO}— - - - - -

modulelD2—IN1  OUT . - : modulePollingAddress—Module_poling_add Module_ID_1 {—moduleiD1
0—IN2 H IN1  OUT [—enableCMDO_once 8 deviceChannel—Device_channel Module_[D_2 [—modulelD2
o g IN2 : g devicePollingAddress—(Device_poliing_add Device_|D_1 |—devicelD1

-5 5 . IN3 . . Device_ID_2 |—devicelD2
: EQ % IN4 d ' Temp_str2—ADDMX_String1 Extend_device_status [—
: 3 startCommand— IN5 2 7 enableCMDO_once—Com_0_en———  €om_0_en|—
devicelD1—{IN1T OUT ¢ : 3 :
N2 2 : : : : § :

EQ

devicelD2—IN1  OUT
0—IN2
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Section “requestFrame”
This part is handling the input request table of the function Block “DATA_EXCH" as described in
Chapter 5.1.2.1:

(*Command 174:

request CMD174[
request_CMD174([
request_CMD174[
request_CMD174([
request CMD174([
request_CMD174[
request CMD174([
request CMD174[
request CMD174([
request_ CMD174[

Request Telegram "Read Totaliserl Value"¥)
= 16#034B;
16#0021;
16#0410;
16#0124;
16#FFFF;
16#FFFF;
16#82FF;
=DWORD_TO_INT (ROR ( (moduleIDl AND 16#00FF_0000),8)) + DWORD_TO_INT (ROR ((moduleIDl AND 16#FF00_0000),24));
=DWORD_TO_INT (ROL ( (moduleID1 AND 16#0000_O0O0FF),8)) + DWORD_TO_INT (ROR ((moduleIDl AND 16#0000_FFO00),8));
] :=DWORD_TO_INT ( (moduleID2 AND 16#0000_O0O0FF)) + 16#9B00;

WooJo e Wl o

tempChannel:=SHL (deviceChannel, 8) ;

request CMD174[10
request_CMD174([ ]
request CMD174([
request_CMD174[
request CMD174([
request CMD174[
request_CMD174[
request_ CMD174[
request_CMD174([

(*Checksum 1 Command
( (moduleID1>0 AND
FOR offset:=13 to

checksumCMD174:=

if

END_FOR;

tempChannel+ 16#0012;

16#FFFF;

16#FFFF;

16#82FF;

=DWORD_TO_INT (ROR ( (deviceIDl AND 16#FF00_0000),24)) + DWORD_TO_INT (ROR ((deviceIDl AND 16#00FF_0000),8)):
=DWORD_TO_INT (ROR ( (deviceIDl AND 16#0000_FF00),8)) + DWORD_TO_INT (ROL((deviceIDl AND 16#0000_O0O0FF),8));
:DWORD_TO_INT((deViceIDZ AND 16#0000_O0O0FF)) + 16#AE00;

= 16#0703;

16#016E;

174: Request Telegram "Read Totaliserl Value"¥)
moduleID2>0 AND deviceID1>0 AND deviceID2>0 ) AND
17 BY: 1 DO
checksumCMD174 XOR

(NOT enableChecksumCMD174)) THEN

(SHR (request_CMD174[offset],8) XOR request CMD174[offset+1]);

checksumCMD174:=checksumCMD174 XOR SHR (request_ CMD174[offset],8);

request CMD174[19]:=
enableChecksumCMD174:=
enableChecksumCMD174_CMD155:=

END_IF;

(*Checksum 2 Command 174:
if enableChecksumCMD174_CMD155

checksumCMD174;
TRUE;
TRUE;

Request Telegram "Read Totaliserl Value"¥)
THEN

FOR offset:=6 to 18 BY 1 DC

checksumCMD174_155:= checksumCMD174_155 XOR

END_FOR;

(SHR (request_CMD174[offset],8) XOR request_ CMD174[offset+1l]);

tempRegCMD174 :=SHL (checksumCMD174_155, 8) ;

request CMD174[19] :=request_ CMD174[19]

+ tempRegCMD174;

enableChecksumCMD174_CMD155:= FALSE;

END_IF;

Section “dataExchange”
This section is handling the configuration of the function block “DATA_EXCH":

DATA_EXCH input "EMIS" configuration.
(Data length of the request telegram)

2

DATA_EXCH enable bit

40—

:
MOVE
IN OUT}—GEST_CMD174[3]

conditions. Function block can
be enabled only if the
checksums are calculated

4
2
AND_BOOL
. startCommand—{ IN1 ouT =
snableChecksumCMD174. GMD155-d| IN2 DANEXEHIEUNCtioniblock
enableChecksumCMD174— IN3 1
3 ' 4
g
ADDMX — ;
[ —]ADR RECP[—receivedData CMD174
Temp_str2—{IN  OUT| 1—TYP
request_CMD174— EMIS
GEST_CMD174— GEST—GEST |—
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Section “receivedDataConversion”
This section is handling the data conversion of the “DATA_EXCH" function block output value:

(* Conversion Totalizerl wvalue*)

valueTotalizer1:=DWORD_TO_REAL (ROL (INT_ TO_ DWORD (receivedData_CMD174[17] AND 16#00FF),24) +
ROL (INT_TO_DWORD (receivedData_CMD174[17] AND 16#FF00),8) +
ROL (INT_TO_DWORD (receivedData_CMDl74 [18] AND 16#00FF),8) +
ROR (INT_TO DWORD (receivedData CMD174[18] AND 16#FF00),8)) :

Section “statusHandling”
This section is handling the main errors status of the Ethernet IP communication as well as the

HART communication status:

(*HART Communication Status Bytes received on Byte 17 and Byte 18%)
moduleStatusBytel:=SHR (receivedData_ CMD174[8],8);
moduleStatusByte2:=receivedData_ CMD174[9];

(¥HART Communication Status Bytes received on Byte 28 and Byte 29%)
deviceStatusBytel:=receivedData_ CMD174[14];
deviceStatusByte2:=SHR (receivedData_CMD174[14],8);

(*Exrror EIP¥)
IF (receivedData CMD174[01]=16#0D80 or receivedData CMD174[01]=16#1280
or receivedData_ CMD174[01]=16#1580 or receivedData CMD174[01]=16#3080) THEN
errorEIP:=TRUE;
statusEIP:=receivedData_ CMD174[01];
else
errorEIP:=FALSE;
statusEIP:=receivedData_ CMD174[01];
END_IF;

5.3 Function Block “resetTotalizerl_Promag50”

The function block has been created in the “Derived FB Types” library and is composed of 5 parts:

Project Browser

‘Eﬂ Structural view

eX80_HART_General
readTotalizer 1_Promag50
By Sections

o commandQ
a requestFrame
& dataExchange
a receivedData
a statusHandling

Section “command0”

(#)-[_1, Configuration resetTota 'zﬂj_&gmagﬁlﬂ_n
@[] Derived Data Types : - 2|
o Derved Fa Types |, ~ resetTdalzert_Pomagso

{F Com_0_module_device —{modulePolingAddress resetDone
-k Com_14_Transducer_Info —{modulelP
ik Com_15_Read_PV_URV_LRV : errorElP
. §f  Com_35_Set_PV_URV_LRV —devicePollingAddress statusElP
[k Com_3_Read_variables_current —deviceChannel
[ Com_42_reset_device ’ moduleStatusByte1
- Com_8_Read_Variable_Class moduleStatusByte2
S 1 3 Dyn.amicTVarial)!e_Classiﬁcaﬁon deviceStatusByted
g Engineering_Unit_Code deviceStatusByte2
i
i

—1 startCommand———startCommand

This part is based on the same principle as done for the section “commandQ” of the function block

“readTotalizerl_Promag50".
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e Section “requestFrame”
This part is handling the input request table of the function Block “DATA_EXCH" as described in
Chapter 5.1.2.2:

(*Command 175: Request Telegram "Reset Totaliserl Value"¥)

request_CMD175[0]:= 16#034B;
request_CMD175[1] 16#0021;
request_CMD175([2] 16#0410;
request_CMD175[3] 16#0124;
request_CMD175[4] 16#FFFF;
request_CMD175[5] 16#FFFF;
request_CMD175([6] 16#82FF;
request_CMD175i7: =DWORD_TO_INT(ROR((moduleIDl AND 16#00FF_0000),8)) + DWORD_TO_INT(ROR((moduleIDl AND 16#FF00_OOOO),24)):
request_CMD175[8] :=DWORD_TO_INT (ROL ( (moduleID1 AND 16#0000_O0O0FF),8)) + DWORD_TO_INT (ROR ( (moduleID1 AND 16#0000_FF00),8));

request_CMD175[9] :=DWORD_TO_INT ( (moduleID2 AND 16#0000_O0O0FF)) + 16#9B00;
tempChannel : =SHL (deviceChannel, 8) ;
request_CMD175[10] := tempChannel + 16#0014;

request_CMD175[ 16#FFFF;

request_CMD175[ 16#FFFF;

request_ CMD175( 16#82FF;

request_CMD175([ =DWORD_TO_INT (ROR ( (deviceID1 AND 16#FF00_0000),24)) + DWORD_TO_INT (ROR((deviceIDl AND 16#00FF_0000),8));
request_CMD175[ =DWORD_TO_INT (ROR ( (deviceID1 AND 16#0000_FF00),8)) + DWORD_TO_INT (ROL ((deviceID1l AND 16#0000_O0O0FF),8));
request_CMD175[ =DWORD_TO_INT ( (deviceID2 AND 16#0000_O0OFF)) + 16#AF00;

request_CMD175[ = 16#0705;

request_CMD175([ 16#016B;

request_CMD175[ 16#01FB;

(*Checksum 1 Command 175: Request Telegram "Reset Totaliserl Value"¥)
if ((moduleID1>0 AND moduleID2>0 AND deviceIDl1>0 AND deviceID2>0 ) AND (NOT enableChecksumCMD175)) THEN
FOR offset:=13 to 18 BY 1 DC
checksumCMD175:= checksumCMD175 XOR (SHR(request CMD175[offset],8) XOR request CMD175[offset+1]):;

END_FOR;
checksumCMD175:=checksumCMD175 XOR SHR (request_ CMD175[offset],8);
request_CMD175[20] := checksumCMD175;

enableChecksumCMD175:= TRUE;
enableChecksumCMD175_CMD155:= TRUEH;:
END_IF;

(*Checksum 2 Command 175: Request Telegram "Reset Totaliserl Value"¥)
if enableChecksumCMD175_CMD155 THEN
FOR offset:=6 to 19 BY 1 DC
checksumCMD175_155:= checksumCMD175_155 XOR (SHR(request CMD175[offset],8) XOR request_ CMD175[offset+1]);
END_FOR;
tempRegCMD175:=SHL (checksumCMD175_155, 8) ;
request_CMD175[20] :=request_CMD175[20] + tempRegCMD175;
enableChecksumCMD175_CMD155:= FALSE;
END_IF;

e Section "dataExchange”
This part is based on the same principle as done for the section “dataExchange” of the function
block “readTotalizerl_Promag50".

e Section “receivedDataConversion”
This section is handling the data conversion of the “DATA_EXCH" function block output value:

(* Test if the 5 bytes HART specific code are received¥)
IF ((receivedData_ CMD175[15]= 16#6B07) AND (receivedData_ CMD175[16]= 16#FB01) AND
((receivedData CMD175[17] AND 16#00FF)= 16#0001) AND startCommand) THEN
resetDone:=TRUE;
startCommand:=FALSE;
END_IF;

(*Cycle Counter¥)

IF resetDone THEN
cptCycle:= cptCycle + 1;

END_IF;

(*Reset the signal¥)

IF (resetDone AND (NOT startCommand) AND cptCycle>5) THEN
resetDone:=FALSE;
cptCycle:=0;

END_IF;

e Section “statusHandling”
This part is based on the same principle as done for the section “statusHandling” of the function
block “readTotalizerl Promag50”.
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5.4 Program

¢ Inthe Project Browser, a new section “deviceSpecificCommand_Promag50” is created for this
example:

Project Browser
%a Structural view

3 Project

[ Configuration

] Derived Data Types
] Derived FB Types
() variables & FB instances
[ Motion

’j Communication

£ D Networks

[ Ethernet Network
7 @, Program
B, Tasks

R . a, MAST

-5y Sections

(7] SR Sections

B-B-5-F

m
(I I R A )

M
[0

5.4.1 Function Block “readTotalizerl_Promag50” Configuration

e C(reate following variables:

Varizbles | DDT Types | Function Blocks | DFB Types |
Fitter ;
k"‘ Name (=] [*
Name v Type v Value
@ enable_CMD BOOL
@ valueTOTH REAL
@ statRead_Ch1 BOOL

e Assign all required variables to the function block “readTotalizer1_Promag50":

Read Promags0 totalzer 1 value

readTotalizer1_Promags0 0
readTotaizer!_Promag50

1

enable_CMD—EN ENO

O0—modulePollingAddress valueTotaizer1 [—valueTOT1
'10.126.105.55'—modulelP :

] errorElP [—
0O—jdevicePollingAddress statusEIP [—
1—deviceChannel :

; moduleStatusByte1 [—
moduleStatusByte2 — -
deviceStatusByte1 [—
deviceStatusByte2 [—

startRead_Ch1—jstartCommand——sfariCommand [—
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e Mandatory Inputs

o The parameter “modulePollingAddress” corresponds to the module polling address. In this
example, the parameter is set to 0.

o The parameter “modulelP” corresponds to the IP address of the HART Module on which is
connected the device. In this example, the IP address of the AHI0O812 HART module is
10.126.105.55.

o The parameter “devicePollingAddress” corresponds to the device polling address. In this
example, the parameter is set to 0.

o The parameter “deviceChannel” corresponds to the HART module’s channel on which is

connected the device.
o The parameter “startRead_Ch1" corresponds to the function block start bit.

e OQOutputs
o The parameter “valueTOT1" corresponds to the received and decoded totalizerl value in
this example.
o The parameter “errorEIP" is set to TRUE as soon as an Ethernet IP error is detected.
o The other parameters display status of the EIP and HART communication.

5.4.2 Function block “readTotalizerl_Promag50” Configuration
e C(reate following Boolean variable “startReset_Ch1":

Variables [ DDT Types l Function Blocks l DFB Types |
Fitter 4

m (%] Name (=) [
| Name v  Type v  Value
| - ® enable CMD | BOOL
| ® valueTOT1_ | REAL
| & statRead Chi | BOOL ‘
| |- @& statReset Ch1 | BOOL |

e Assign all required variables to the function block “readTotalizer1_Promag50":

Reset Promag50 totalzer 1 value

resetTotalzert _Promags0_0 5 CTu_1 5
enable_CMD—N resetTatalzer1_Promag5s0 el CTU
: O0—modulePolingAddress resetDone Cu Q—
......... '10.126.105.55'—modulelP T T T T - _—

3 : errorelP [— 100004 PV CV—
O0—{devic ePolingAddress statusEIP [—
1—deviceChannel :
¢ moduleStatusByte1 [—
moduleStatusByte2 [—
deviceStatusByte1 [—
deviceStatusByte2 [—

--------- stariReset. Ch1—jstartCommand——sfariCommand— - - - - - - - - - - - - - - . .
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e Mandatory Inputs

o The parameter “modulePollingAddress” corresponds to the module polling address. In this
example, the parameter is set to 0.

o The parameter “modulelP” corresponds to the IP address of the HART Module on which is
connected the device. In this example, the IP address of the AHI0O812 HART module is
10.126.105.55.

o The parameter “devicePollingAddress” corresponds to the device polling address. In this
example, the parameter is set to 0.

o The parameter “deviceChannel” corresponds to the HART module’s channel on which is
connected the device.

o The parameter “startReset _Ch1" corresponds to the function block start bit.

e OQOutputs

o The parameter “resetDone” corresponds to the output status bit and is connected to a
counter. If the reset is successful, the counter parameter “CV" is incremented. The preset
value “PV” has been initialized to “10000" in this example. As a consequence, if the current
counter value “CV" reaches 10000, the output “Q" is set to TRUE.

o The parameter “errorEIP” is set to TRUE as soon as an Ethernet IP error is detected. The

other parameters display status of the EIP and HART communication.
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5.5 Online Monitoring

e Before using the function blocks with the Promag50, make sure that its deviceDTM is
disconnected as wells as the HART module comDTM of the corresponding card on which the
Promag50 is connected.

e The startCommand bit “startRead_Ch1" is set to “TRUE". The totalizer output value is successfully
read:

Read Promags0 totalzer 1 value

moduleStatusByte1 |-
moduleStatusByte2

deviceStatusByte1
devic eStatusByte2

1
E.
=
-0
50
e
=
0
[
:

e The startCommand bit “startReset_Ch1" is set to “TRUE". The totalizer output value is successfully
set to zero. When finished, the counter parameter “CV" is incremented and the startCommand bit
“startReset_Ch1" is automatically set to “FALSE":

Reset Promag50 totalizer 1 value

moduleStatusByte1 |
moduleStatusByte2

deviceStatusByte1 |
deviceStatusByte2
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6 Routed Tool Integration

This chapter describes the main workflow for integration of Schneider Electric system components to the
Endress+Hauser Plant Asset Management (PAM system) by means of Communication DTMs. As a result,

the Endress+Hauser PAM system can access underlying HART devices via Schneider Electric Ethernet
backbone for device configuration.

6.1 Schneider Electric “EtherNet/IP Comm Adapter” DTM Configuration

e Start the application FieldCare:

EH

FieldCare
SFES00

e C(reate a new project:

FieldCare (=234

New I

L

Connection MutDrop  PainttoPoint  SOFTING
Wizard
B B = B <
PCP Interface 1SS Interface IPC Interface CDI FXa291 CDIUSe
National Inst.

Creates an empty project

Open Cancel |

e Right-click on the Network Tag “Host PC" and select the menu "Add Device":

T4 Add Device...
\. Launch Wizard...
Device type (DTM) info...
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e Select the DTM “EtherNet/IP Comm Adapter” and click on the button “OK":

Device Version Class M anufacturer Protocol

EtherNet/IP Comm &dapter | ¥1.5.1 (2016-01-25) dtmSpecific | Schneider Electric | EtheretiP

e The DTM "EtherNet/IP Comm Adapter” is implemented in the Network view:
Network
Network Tag

Connection |Channel ~ | Device type (DTM) Physical Device

~~~~~~~~~~ [ EtherNet/IP Comm Adapter b - [ EtherNet/IP Comm Adapter

e Double-click on the DTM “EtherNet/IP Comm Adapter”. This opens the offline Configuration
window. Verify the Host Address IP address:
E EtherNet/IP Comm Adapter (Configuration) X L
EtherNet/IP Comm Adapter V1.5.1
Communication DTM

Corfiguration I Runtime | AddressTable | Scan |

General
Host Address:  |10.126.107.135 - Refresh
vmonet 3 Ethemet Adapter #2 (Local Area
Network adapter : R
Message Timeout : {1000

e Select the tab “Scan”:

E EtherNet/IP Comm Adapter (Configuration) X ‘_
EtherNet/IP Comm Adapter V1.5.1
Communication DTM

Ethernet1p>>
' Corfiguration I Runtime | AddressTable I Scan I
Scan Mode

' Single ¢ Range { Broadcast

Start address : |

End address I

SD01937S5/04/EN/01.17 94/104



SC%"Eﬁigﬁf Endress+Hauser (21

Integration Tutorial SE02 Version 1.00.00

People for Process Automation

e Select the “Scan Mode" option “Range” and indicate the IP addresses of the HART cards and click
on the button “Apply”. In this example, there are 3 cards:
o 1% card: AHI0812 with IP address 10.126.105.55
o 2" card: AHI0812 with IP address 10.126.105.56
o 3"card: AHO0412 with IP address 10.126.105.57

EtherMet,IP Comm Adapter (Configuration) x
EtherMet/IP Comm Adapter W1.5.1 L4
Commurication DTM Sc'é'}?elcdtﬁ[
Ethortietp 3>
.Conﬂgumtion I Hurltimei AddressTable Scan
Scan Mode

j " Single  Range { Broadcast

Stataddress: /| 10 . 126 . 105 . 5§
Endaddress: | 10 . 126 . 105 . 57

ok | cance | Aol Hep |

o Configured IP addresses for the “Scan Mode” and click on the button “OK" to close the window:

EtherMet/IP Comm Adapter (Configuration) x b4
EtherMet./IP Comm Adapter W1.5.1 H
Communication DTM SCI‘érIIéleelcth[
ethorettp 2>
'Conﬁgumtion I Hurltimei MddressTable Secan
Scan Mode

" Single  Range  Broadcast

Startaddess: | 10 . 125 . 105 . 55

Endaddress: | 10 . 126 . 105 . 57

I QK I Cancel Apphy Help
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e Inthe network view, select the DTM “EtherNet/IP Comm Adapter” and select the shortcut button
“Create Network™:

3

W EEE R E R WRUER DR kS

File Edit View Device Operation DTM Catalog Tools M* Help
Create network
Network Create Network
Network Tag | Connection [Channel |, = TDEVEEBETOTM) | Physical Device
[l HostPC
e [ ] 4 - E|BherNet/IP Comm Adapter

e Schneider Electric HART cards have been found and inserted in the project. However, no
Endress+Hauser devices have been scanned. This must be done manually:

=

R I W R SR R TR R Y S YR SRS NN -

. File Edit View DeviceOperation DTMCatalog Tools Window Extras Help

Network
Network Tag
BMEAHI0812 P EtherNetIPCommChannel 10.126.105.55 |J BME AHI 0812
BMEAHI0812 P EtherNetIPCommChannel 10.126.105.56 [J BME AHI 0812
BMEAHO0412 P EtherNet|PCommChannel 10.126.105.57 [ BME AHO 0412
DTM messages
Tag I Error/User message
BMEAHID&12 Cannot scan the channel [HART_Channeld)
BMEAHIODS12 Cannot scan the channel (HART_Channel5)
BMEAHIDS12 Cannot scan the channel (HART_Channel6)
BMEAHIDS12 Cannot scan the channel (HART_Channel?)
BMEAHID812
BMEAHID812 Cannot scan the channel (HART_Channel0)
BMEAHIDB12 Cannot scan the channel (HART_Channell)
BMEAHIDB12 Cannot scan the channel [HART_Channel2)
BMEAHIDB12 Cannot scan the channel [HART_Channel3)
BMEAHIODB12 Cannot scan the channel [HART_Channeld)
BMEAHI0DB12 Cannot scan the channel (HART_Channel5)
BMEAHIDB12 Cannot scan the channel [HART_ChannelE)
BMEAHIDB12 Cannot scan the channel [HART_Channel?)
BMEAHI0812
BMEAHOD412 Cannot scan the channel (HART_Channell)
BMEAHOOD412 Cannot scan the channel [HART_Channell)
BMEAHOD412 Cannot scan the channel [HART_Channel2)
BMEAHO0412 Cannot scan the channel [HART_Channel3)
BMEAHOO412
EtherNet/IP Comm Adapter Finished scanning.
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6.2 Endress+Hauser deviceDTM Configuration

o nght C|ICk on the DTM "BMEAHI0812" and select the menu “Add Device...

Eile Edit Vlew Dev:ceOperatlon DTM Catalog Tools Wmdow Extras Help

Network B x

Network Tag | Connection |Channel |Address ~ | Device type (DTM) | Physical Device |
[ Host PC

EtherNet|PCommChannel 10.126.105.55 [| | BME AHI 0812 .
BMEAHI0812 I’ EtherNetlPCommChannel 10.126.105.56 [J BME AHI 0812 T4 Add Device...
BMEAHOD412 A EtherNetPCommChannel 10.126.10557 [f BMEAHO 0412 | B Delete Device

. Launch Wizard...

e Select the DTM “Promag/10/V1.03.00" for this example:

< Device I Wersion | Class I t anufacturer Praotocal
Placeholder FieldDevice W2.01.00[2003-12-09) 'Q:' - Endress+Hauze...  HART, Profibus DPAYQ, Profibus DPAS, FF H1,FF ..
Promag /10 /%1.00.00 .., %1.00.02 W 1.4.186.501 [2016-05-11] h" flow Endresz+Hauser  HART
Promag / 10/%1.01.00 W 1.4,186.507 [2016-05-11) h," flow Endress+Hauzer  HART

Promag /10 /%1.02.00 W 1.4.186.501 [2016-05-11) 1|," flaw Endress+Hauzer  HART
Pramag / 10 /%1.03.00 W14 01 [2016-05-11] :

.....
e Select the channel number on which the device is wired; channel 0 in this example and click on the
button “OK":

[T Assign Device to Channel
Channels:

< Channel Mame Count/ Assigned Device(z]

HART_Channell
HART_Channel2
HART_Channel3
HART_Channeld
HART_Channels
HART_Channeld
HART_Channel?

InputD ataRealsizeinByte
InputD ataRealsizeinByteFR o
OutputD ataR ealzizeinByte

ret_|

e Device DTM is implemented in the Network view:

Network
Network Tag i A Device type (DTM)
BMEAHI0812 i EtherNetlPCommChannel  10.126.105.55 [ BME AHI 0812
& PROMAG10 b HART_Channel0 0 £ Promag / 10 / V1.03.00
BMEAHI0812 1% EtherNet|PCommChannel  10.126.105.56 [ BME AHI 0812
BMEAHO0412 b EtherNetlPCommChannel  10.126.105.57 [ BME AHO 0412
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6.3 AUMA Actuator deviceDTM Configuration
The deviceDTM "AUMATIC ACO1.2/ACEx 01.2 Revl” must be added manually in the project.

e Right-click on the DTM “BMEAHO0412" and select the menu “Add Device...":

Network

Network Tag | Connection |Channel |Address = | Device type (DTM) | Physical Device
[_] HostPC

BMEAHI0812 b EtherNetlPCommChannel  10.126.105.55 | BME AHI 0812

< PROMAG10 {3 HART_Channel0 0 7 Promag / 10 / V1.03.00
- |1 BMEAHI0812 {1 EtherNet|PCommChannel  10.126.105.56 FI BME AHI 0812
S i BIVIEAHO0412 4 EtherNetlPCommChannel  10.126.105.57 Ti BME AHO D412 =
- | T4 Add Device..

?d Delete Device
| '\ Launch Wizard...

o Select the iDTM “AUMATIC AC01.2/ACEx01.2 Rev1” for this example:

= Device Wersion Class M anufacturer Fratocol
AUMATIC AC 01.2/4CEx 01.2Rev1 | ¥DD Rev 0x1 [2017-01-16) o valkve ALIMA [DTM]
Cerabar M / Phx 42 /W1.0..1.2 W 141865601 (2016-0511) 50 pressure Endress+Hauzer HART

e Select the channel number on which the device is wired; channel 0 in this example and click on the
button “OK":

] Assign Device to Channel

Channels:

| < Channel Mame | Count/ Agsigned Device(s) |

HART_Channell
HART_Channel2
HART_Channel3

InputD ataR ealsizeinB yte
InputD ataR ealsizeinB yteR o
OutputD ataR ealsizeinByte

Cancel_|

e Device DTM “AUMATIC AC01.2/ACEx01.2 Rev1” is implemented in the Network view:

Connection |Channel Device type (DTM)
BMEAHI0812 K EtherNetlPCommChanne!  10.126.105.55  [J BME AHI 0812
e O PROMAG10 b HART_Channel0 0 7 Promag / 10 / V1.03.00
- 1 BMEAHI0812 b EtherNetlPCommChannel  10.126.105.56 [ BME AHI 0812
1 BMEAHO0412 b EtherNetlPCommChanne!  10.126.105.57  [J BME AHO 0412
b O AUMATIC AC 01.2/ACEx012Rev1 <P HART_Channel0 0 < AUMATIC AC 01.2/ACEx 01.2 Rev 1
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6.4 DeviceDTM Online Connection

e Before connecting the HART module comDTM and deviceDTMs, make sure that all HART function
blocks are deactivated i in the program PIease refer to chapter 3.2.5.1.

1

Com_0_module_device

= ENOJ—
Module_polling_add Module_ID_1 —2726760972
Device_channel Module_ID_2 }—37
Device_poliing_add Device_ID_1 —243437_1042

Device_ID_2 |—239 -
ADDMX_String1  Extend_device_status —e)ﬁendedstatus CMDO_ CerabarM
Com_0_en Com_0_en |—

6.4.1 EndresstHauser PROMAG 10 Online Connection

o nght -click on the deV|ceDTM ”Promag/lO/Vl 03.00" and select the menu “Connect”:

| [ 1-4 0| B '3 - | 8 ‘f,j. Ty (Te e B (%O %% - b B B b B

: Eile Edlt Vlew Dev:ceOperatlon IE)%M_(Z;ateleg i[@l; V\E‘indew Egtras ﬂelp

Network

Network Tag | Connection |Channel Address ~ | Devicetype (DTM) | Physical Device
[2]  Host PC

BMEAHI0812 b EtherNetIPCommChannel  10.126.105.55
e G HART_Channel0

BMEAHI0812 P EtherNetIPCommChannel  10.126.105.56
BMEAHOD412 i EtherNetIPCommChannel  10.126.105.57

3| @ Add Device...
T T4 Delete Device
'\ Launch Wizard...

1 Device type (DTM) info...
%, Connect

° Connected dewce

i e @ BB R TR RS R - b B Bohe

-Eile Edit yiew Q&iceOperation DTMQataleg Tools Window Extras Help

Network

Address -~ Device type (DTM)

; L BMEAHI0812 @ EtherNetlPCommChannel  10.126.105.56  [J BME AHI 0812
e 1 BMEAHO0412 ® EtherNetlPCommChannel  10.126.10557  [J BME AHO 0412
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e Double-click on the device DTM “Promag/10/V1.03.00". This opens the device DTM window:

J PROMAG10 (Online Parameterize) X \

DeviceType: Promag /10 /V1.03.00 Softwarerev: 1 VOLUME FLOW: 0.000 I/m
Model: PROMAG10 TAGNAME: PROMAGI0  ACTUAL CURRENT: 4.00 mA m
Device status: ©  System OK Endress+Hauser
Label .
=
EE-E Device Data @ |
<] n ] »
27 Online | 4} | ¥& 4= = Sy GROUP SELECT |
gﬂlm |Connected %] Q' ?

6.4.2 AUMA Actuator Online Connection

¢ Right-click on the deviceDTM “AUMATIC AC01.2/ACEx 01.2 Rev1” and select the menu “Connect”:

Network Tag | Connection |Channe! |Address = | Device type (DTM) | Physica...
[ Host PC

- 1 BMEAHI0812 ® EtherNetlPCommChannel  10.126.105.56 [ BME AHI 0812
1 BMEAHO0412 { EtherNetlPCommChannel  10.126.105.57  [J BME AHO 0412
»AUMATIC AC 01.2/ACEx 01.2 Rev 1

Ta  Add Device...
'ﬂ* Delete Device
'\ Launch Wizard...

¢ Devicetype (DTM) info...
%, Connect
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e (Connected device:

Network Tag | Connection |Channel |Address = | Device type (DTM)
[] HostPC

1
PROMAG10 4P HART_Channel0 0 7 Promag / 10/ V1.03.00
- 1 BMEAHI0812 b EtherNetlPCommChannel  10.126.105.56  [J BME AHI 0812
= aw i |
° “© ]

e Double-click on the device DTM “Promag/10/V1.03.00".
This opens the device DTM window:

Metwork o x J AUMATIC (Online Parameterize) X ‘
IChEnnel Device Name: AUMATIC AC 01.2/ACEx 01.2Rev 1
AiDTM Device Vendor: AUMA GOTM)
1 BMEAHIC812 EtherNet|PCommChannel  10.126.105.55 SRR Tag:
[ BMEAHID@12 EtherNetIPCommChannel  10.126.105.56
HART_Channel0 E”ﬂ |
&= J Device setup ]( Customer settings ]( Device configuration ]
Display
Language: Deutsch
e
Date format: DD.MM.YYYY
Time format: ‘2401
Number format: XX
Torque unit: Nm
Temperature unit: “€C
.| Diagnostic dassification: AUMA
Device ID
Identification
Device designation: |AC 012581
Device tag: 2216MAS5020
Version
Tln T v || connected | E) | L | ‘ | 8 | [ | UserRole: PlanningEngineer

SD01937S5/04/EN/01.17 101/104



Schneider Endress+Hauser (21

a Electric People for Process Automation

Integration Tutorial SE02 Version 1.00.00

e Right-click on the AUMA deviceDTM and select the option “Observe” to display the process
variables:
5 1
L ) HART _ChannelD 0

Add Device...

Delete Device

Launch Wizard...

Device type (DTM) info...

Disconnect

Read from device

P 2

Write to device

Save DTM data
Restore DTM data

§; Device Functions 4 Offline Parameterize

Documentation » Online Parameterize
v'd -

Import/Export » Observe

Configuration
Diagnosis
Additional Functions »

Channel functions

e Value of the configured set point done in chapter 3.4.2.2:

| AUMATIC (Online Parameterize) X | AUMATIC (Observe) X |

Device Name: AUMATIC AC 01.2/ACEx 01.2Rev 1
A iDTM Device Vendor: AUMA (DTM)
. Tag:

[l

| @

| [E][L¥  Process variables ‘

é....- P | m——
o EREIEEEI [Vacbe 2, vake: 22 | 53 % |

Variable 3, actual position

DV2: Units: %

Sensor information

DV2: Classification: ‘Devioe variable not dlassified
DV2: PDQ: %7 (Good [v
DV2: LS: 5 Notlimited

DV2: Family Status: ﬁ ["] More device family status available
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o Value of the configured feedback. This is the same value as in chapter 3.4.2.2:

UMATIC (Online Parametenze) xl AUMATIC (Observe) X

Device Name: AUMATIC AC 01.2/ACEx 01,2 Rev 1

A iDTM Device Vendor: AUMA (iDTM)

Tag:
DBl e
==  Process variables [ variable 0, Al loop current || Variable 1, AQ loop current || Variable 2, setpoint position || Yariable 3, actual position; ]
-0 Variable 3, value: ﬁ 10.7| %
DV3: Units: Yo
Sensor information
DV 3: Classification: Device variable not dassified
DV3: POQ: £ Good
DV3: LS: 2 ot limited
DV 3: Family Status: ﬁ [[] More device family status available
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www.endress.com/open-integration
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