Integrating Profibus PA instruments in
PES
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Introduction

The purpose of this article is to provide guidance on how to integrate Profibus PA instruments inside
PES, using PRM gateway. This article is based on a real demo platform executed in the TVDA lab in
Carros with a quantum PLC and Endress Hauser instruments. We will go through the different steps
to build the PES application in PES v4.0 SP1.
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In this demo platform, we are using:



e one PC hosting PES server and clients for the System Engineering and maintenance, PES real
time supervision server and client for operation and Pactware to manage the
instrumentation Asset Management.

e One Quantum controller with the following configuration

e One Profibus Remote Master connected to the NOE77111 module of the Quantum through
its Ethernet port and to the Profibus DP/PA converter module though its Profibus DP port.
e 5 Profibus PA instruments DeltaBar S on profibus PA



PES Topology configuration

The purpose of this chapter is not to concentrate on the controller or PES server configuration, but

really to focus on the instrument integration through the PRM configuration.

Quantum Controller configuration:

CPU 65150 Ethernet port IP: 172.20.1.52

NOE77111 Ethernet port IP: 172.20.1.51

For the NOE77111 module, we are enabling FDR configuration for the PRM.

For that purpose we are activating Address server option + FTP on the communication network

linked to the NOE

Ethernet port.

— Model Family

| TCPAP 101100 Regular connection

=]

|
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I 255 . 265 . 255 .

0
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Web Access (HTTP):

These services can be disabled only on firmware versions VE.0 or higher.

For SECURITY, disable these services when they
are not being used,

Enabling these services lowers your level of
protection from cyberattacks.

In the address server tab we configure the PRM IP settings:



Security ] IP Configuration ] Messaging | 1O Scanning ] Global Data I SNMP Address Server I'-Jii

Client § Server address table

-
MAC address Name IP address Netmask Gateway j

- TCSEGPAZIFMFDZE 172.20.1.23 256.265.255.0 172.20.1.51

The PRM name is based on fix name part: TCSEGPA23F14F + a number which correspond to the
rotary switches selection.

IP address is the IP address that we want to give to the PRM. Netmask is the range of IP address that
can be seen by the PRM and gateway is the NOE IP address.

We now have finished with controller configuration, but need to adjust some communication
settings.

Controller communication settings

In PES v4.0 SP1 the communication between the Controller and PRM is done through 10 scanning.

We need to allocate some memory space for the |10 scanning line in the controller properties

> ([ ControllerQ : Properties X
4 General

Identifier ControllerG

Description

Area

4 Controller family
Value

4 ControllerQ 1:PriLocal 1:D 1:R 02:140CPUE5150
ServerMemoryStart | 1

euoryLengtt 20

4 ControllerQ 1:PriLocal 1:D 1:R 04:140NOE77111

101

ClientMemoryStart

ClientMemoryLength 599

In our case we are attributing 599 words starting at %’MW101

PRM configuration
As a pre-requisite all the needed DTM (instruments and actuators) have to be installed inside the PES
VM.

Inside the topology manager we are declaring one PRM remote Master. Once it is created we can
configure the PRM.
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On the left part of the configuration window, there is a tree describing the Profibus configuration.
When opened for the first, the PRM Master node is empty, no slaves are declared.

We now need to declare our instruments (PA salves). In order to declare the PA devices two ways are
possible:

e If you are connected to the PRM and if your instruments are already connected to the PRM,
you can right click on the PRM, connect and select fieldbus discovery. The PRM will detect all
the salves connected and propose corresponding DTMs for each device.

o If you are offline you can manually declare each instrument. For that purpose, right click on

the PRM_Master node and select add. The DTM and GSD list appear and you can select from
that list your device.

In the demo platform there are 5 instruments Deltabar S from Endress Hauser. The result after
instantiation is the following
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Ready

We now need to configure the PRM and instruments settings. We are first double clicking on the

PRM node; it is opening the PRM DTM inside which we will configure the PRM and some settings for
the devices.

General settings node
On the General Settings node from the DTM we configure all the PRM characteristics:

MAC address: 0.80.f4.ff.0.e2
IP address: 172.20.1.23

Mask: 255.255.255.0

Default gateway: 172.20.1.210 (NOE address)

We then select the DHCP server option, 28 for the rotary switches (configured physically at the rear
of the PRM on rotary switches) and FDR server. These options will allow us to have the PRM
configuration stored inside the NOE and when the PRM is switching on it will take its IP +
configuration from the NOE module.
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Under the Profibus Master Configuration node, the Basic Settings node allows to configure the
Profibus DP speed. In our case we have no Profibus DP slaves, only one Profibus PA slaves. The
profibus PA network speed is 31.25 kbits/s. We can configure the Baud rate to that speed even if it is
not an obligation, because the Profibus DP/PA convertor will manage the speed difference to feed

the PRM.

The benefit of setting the Profibus DP speed to the PA speed will be to have automatic evaluation of
the instruments acquisition cycle by the Profibus Remote Master.

For instance, if we go on the Advanced Settings node, we can see that the Recommended Profibus
cycle is 218ms. It means that each instruments will provide its cyclic values to the PRM approximately
every 218ms (a bit less, if not cyclic because the recommended value integrate some bandwidth for

non cyclic values)

On the 10 Scanning node we can take note of the Modbus rate Recommended value: 272 ms. This
value is giving a recommendation of the 10 scanning line refreshment time. In PES v4.0 SP1 the IO
scanning line will be configured inside the project editor, but we can take note of this value to later

configure the proper rate for the 10 scanning line.



Profibus Settings node
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Every devices previously declared under the PRM are appearing in the Profibus Devices list.

Each device configuration includes a Profibus Settings node

In this node, we keep the default values which are provided by the Instrument maker. We need to

adjust the watchdog values in order to be aligned with the acquisition cyclic rate (218 ms

recommended value). We set the watchdog value to 300ms.




Input variables and Output variable nodes:
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In the Input Variables and Output Variables nodes we take note of the Data volumes exchanged by
this instrument (in bytes). It will be useful when we will configure the instrument inside the

Application manager.

In our case this instruments is consuming 15 input bytes and 5 output bytes.

Optimizing the PRM 10 scanning line
We need now to optimize the |0 scanning line. In order to display it, click on Tools -> Project
Browser. Select the Ethernet_1 network and click on the 10 Scanning tab
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On the 10 scanning line click on the 3 points buttons and take note of the input and output words.
You will have to replace the 10 scanning line parameters with them as shown below.
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A
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0

I 0

[

0 [
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It is finished for the PRM configuration. The last action is to save and connect the PRM on the same

network as the NOE.




PES Application configuration

Below is the general view of our application

S, PA Validation: Application Explorer

45, PAValidation

Browser

<3 PA connection 80X Sprocess 60X
\ﬂEr\ﬂT\AEF Temp\;te Version Data Link Assigned Sta Iﬂentm‘er TEmp\;lE ‘Version Data Link Assigned State Description

[y Emport SEMPortQ 229 Valid valid Assigned [ bpoot $Analoginput 230 valid Valid Assigned Differential Pressure

@) GenDev_Dettabar SGenercDevice 206 Valid Valid Assigned 01 PA_DPOD1 PA_Measure UL 1.0.1 valid Valid Assigned Profibus PA Acquisition

) PRMMgt SPRMMgiQ 108 Valid Valid Assigned

PRM configuration

In order to configure the PRM, we need to instantiate two blocks from the GPL library:

e SEMPortQ: manage the Ethernet port inside the Quantum Controller
e SPRMmgtQ: manage the PRM inside the Quantum Controller

$EMPortQ configuration:
In the Communication Holding Register we are setting an address which is the starting address of 436
words used by the port.

In this case we are setting %MW991

<3 PA connection 50X
~ <3 PA connection £ EMPort x
% EMPort: Instance Editor Status: Valid

(i)

Name ) _ Parameter Filters T’
@ EmPort (1/6) Hierarchical Name Editable [_| Modified [_] Child Parameters
@ Q‘c‘;mm\ SN Grouped By: | Element F'amﬂL[Category B]
Logic (1, N .
s Description Type value

4 Configuration

er of Active Sends Short 4

nse Time, must be greater than hardware timeout Duration 00:00:02
4 Communication

1g Register starting address (%MW, must be odd) o be used for Ethemnet Explicit Messaging (436 words to be allocated) String %mw891

$PRMmgtQ configuration:
In the Communication Holding Register we are setting the same address as the port Communication
Holding Register: %MW991



<3 PA connection 80 X

v <X PA connection £ PRMMgt X
@ PRMMgL: Instance Editor Status: Valid =
Name Parameter Filters T

(] Hierarchical Name - - ) N
& PRMMGt (1) (] Editable [_] Modified [_] Child Parameters

4 & control 1r1) Grouped By: | Element Pathﬂ}, Calegory }

01 Logic (1)
Description Type Value
4 Control Logic
4 Communication
Holding Register starting address (%MW, must be odd) to be used for PRIM communication (25 words to be allocated) String %mwa91

Connection between $SEMPortQ and $PRMmgtQ
In order to establish the communication between the controller and the PRM through the designated

Controller port, we open the link editor between the SPRMmagtQ instance and SEMPortQ and create

a link
EMPort
$EMPortQ [2.2.9
) [229] s PRMMgt
4 Control $PRMMgtQ [1.0.8] rg)
4 Logic 4 Control
Ethemnet Client -C 4 Logic
Fail - ° PRMPortChQ
EthSlotAdd —

Profibus PA instrument configuration

To be able to acquire the instrument data from the PRM communication 10 scanning line, we
instantiate the $GenericDevice block from the GPL library. The purpose of this block is to reproduce
the Data mapping of the PA Data Inputs.

$GenericDevice configuration:
In the Topology Editor->PRM configuration->PRM DTM from the previous chapter, we already took

note of the Data volume per instrument type: lien
As a reminder we identified 15 Input bytes and 5 Output bytes.

These are the values we are filling inside the instance configuration



4 PA connection 70X

- Sracomecion  [FTETEEESRR

?_'] GenDev_Deltabar: Instance Editor Status: Valid
Name @ Parameter Filters T
/| Hierarchical Name
(&) GenDev_Deltabar (2/6) ) Editable [_] Modified [_| Child Parameters
%) Logic @ Grouped By: | Element Path [E3 ]'| Category E3 ]

Description Type Value

4 Logic

4 Configuration

Length of the input data variable Short 15
Length of the output data variable Short 5
Dataype of the element to be created Enum BYTE v

$PA_Measure_UL:

| have created a dedicated block to convert the bytes into real and extract the measure PA status into
comprehensive boolean. This block is called SPA_Measure_UL . We have to instantiate one block per
cyclic value. For instance in the Deltabar instrument, 3 cyclic values and their status are available.

$AnalogInput
In order to display the Instrument measure we are using the SAnaloglnput block from GPL library.



PES project configuration

We have created one Quantum controller project and one Supervision project

Control project configuration
In our case we have created two sections. The first one called PRMManagement and the second one
Process.

In the section PRMManagement we are assigning the SEMPortQ, SPRMmgtQ and $GenericDevice
control facets instances

In the section Process, we are assighing the $Analoglnput and PA_Measure_UL control facets
instances.

Process section refinement
We are opening the Process section in refinement mode

% PA Validation: Project Explorer

EF-3-F T R ‘

| d o + «q o4 o L = o A
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28222
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— 0—fLORAW
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DPO01_AINPUT_RNG.LO—|LOPY

o— 00—BADPY

H_HIGH_LINJ— DPO01_AINPUT_RNG.LO—{CUTOFFFY T
HIGH_LiM|— False—EXTPVEN T

LOW_LIn|
L_LOW_LIM

—EXTPV
DPOOT_AINPUT_CFG—JAINPUT_CFG-AINPUT_CF&[— DPOO1_AALARM_
DPODT_AINPUT_ST—{AINPUT_ST——AINPUT_ST[— DPOD1_AINPUT_ST.

STATUS_DETAIL |—PA_DPDO1_st

The $GenDevice instance has created two structures:

e Aninput array of 15 bytes (specified in SGenDevice configuration)
e Anoutput array of 5 bytes (specified in SGenDevice configuration)

In our case we want to display the main measure from the instrument. This measure is coded on the
4 first bytes and the measure status on the 5™. We are connecting the 4 first bytes to the DFB input
Byte 0 to 3 and the Status byte to the Input Status_byte

We are connecting in addition the Profibus_PA_Measure_UL DFB and the AINPUT DFB to transfer
the measure and status.




Executable configuration

In the executable we map the service on the Quantum controller we have configured previously.

On the communication mapping we drag and drop the PRM to communication channels and
configure the scan rate that was recommended by the PRM in the topological editor: 272 ms

G- aa Qontroller: C; Mapping Editor
ControllerQ(Serv Y ControllerQ 1:PriLocal 1:D 1:R 04:140N... _ ~_server communication Gounterparts _Device 10
[communication Channels Service Server Description Read size wri
Type Service Server D. Description Size Free Last Scan Time.

system Disabling Flags 8
R hl kAl

Device |0 |0SPRM.IOScanner Profibus_PRM Hold 272 1000
W 17 17

Free 503

A~ Server Communication Counterparts - Peer fo Peer

Service Server Free

In the Hardware mapping editor we connect the Port to the NOE and PRM to the hardware PRM

Instrument Deltabar is also connected to the proper instrument position of the PRM: In this case

Profibus address 22.

{0 QApplication.Qcontroller: Hardware Mapping Editor

Display only compatible interfaces on filtering

Avallable for mapping Available for mapping

Instance Tempiate HW Mapping IF HW Mapping Type Instance Project Facet ; Instance Project Facet | FacetType
ControlierQ 1:PriLocal 1:D 1:R 02:140CPUB5150 $QuantumCPUEM MBTCPEI.EMPOMCNQ  $QEthemetPorCHHO
ControlierQ 1:PriLocal 1:D 1:R 04:140NOET7111 $QNOEIOSClient .NOEPoriAddress SNOEPortAddress/HO
ControlierQ 1:PriLocal 1:D 1:R 04:140NOET7111 SQNOEIOSClient MBTCPEI.EMPoiCNQ  $QEthemelPorlCH/HO  EMPort EMPort_EMPoQ §
Profibus_PRM PBDP 1:PRM_Master_0001 $HWPRM PRMCTRLData $PRMCTRLData/HO PRMMgt PRMMgt_PMgtQ  $
Profibus_PRM PBDP 1:PRM_Master_0001 SHWPRM PRMMapping $PRMMappingHO ~ PRMMgt PRMMgt PMgiQ  §
Profibus_PRM PBDP 22-Deltabar S xMD_7x_CU11XG $GenericPBSlave ProfibusDPAddress $ProNbUSDPAGUIesS/HO
Profibus_PRM PBDP 22:Deltabar_S xMD_7x_CU11XG $GenericPBSlave DevData DevData $DeviceDataHO GenDev_Deltabar GenDev_Deltabar $
Profibus_PRM PBDP 22:Deltabar_S_xMD_7x_CU11XG $GenericPBSlave DevinputDatainpuiData  $DataAdd/HO
Profibus_PRM PBDP 22:Deltabar_S_xMD_7x_CU11XG $GenericPBSlave DevOutputData OutputData  $DataAdd/HO
Profibus_PRM PBDP 30:Dellabar_S_xMD_7x_7UUZEO $GenericPBSlave ProfibusDPAddress $ProfibusDPAddress/HO

Profibus_PRM PBDP 30:Deltabar_S_xMD_7x_7UUZEO $GenericPBSlave

DevData.DevData

$DeviceData/HO

Profibus_PRM PBDP 30:Deltabar_S_xMD_7x_7UUZEQ $GenericPBSlave DevinputDatainpuiDala  $DalaAdd/HO
Profibus_PRIM PBDP 30:Deltabar_S_xMD_7x_7UUZEO $GenericPBSiave DevOutputData OutputData  $DataAdd/HO
Profibus_PRM PBDP 31-Deltabar_S xMD_7x_MBFLGF $GenericPBSlave _ProfibusDPAddress $ProfibusDPAddress/HO
Profibus_PRM PBDP 31-Deltabar_S xMD_7x_MBFLGF $GenericPBSlave DevData DevData $DeviceData/HO
Profibus_PRM PBDP 31:Deltabar_S xMD_7x_MBFLGF $GenericPBSlave DevinputDatainputData  $DataAdd/HO
Profibus_PRM PBDP 31:Deltabar_S_xMD_7x_MBFLGF $GenericPBSlave DevOutputData OutputData  $DataAdd/HO
Profibus_PRM PBDP 32:Deltabar_S_xMD_7x_64RURN $GenericPBSlave _ProfibusDPAddress $ProfibusDPAddress/HO

Then we just have to build the project and deploy

Supervision project configuration
There is nothing specific for the supervision.

We just need to assign the Analoginput facets, create a page to display the genie and that is all.



Deployment and test
The PES system is ready we just have to deploy the application inside controller and PRM. Install the
Supervision application in the Supervision server and client.



